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FINAL JEE-MAIN EXAMINATION - APRIL, 2024
(Held On Thursday 04t April, 2024)

TIME:9:00 AM to 12 : 00 NOON

Sol.

So

SECTION-A
Let f : R > R be a function given by
1- C(;SZX . x<0
X
f(x)= o , x=0,wherea, p € R If
B/1—cosx x>0
X

f is continuous at x = 0, then o® + B* is equal to :
(1) 48 (2) 12

3)3 (4)6

Ans. (2)

_ . 2sin’x
f(0)=xlin01_ — =2=a

X

sin% B
0= fimpxa St =2

2

=pB= 2\/5

ol +BP=4+8=12
Three urns A, B and C contain 7 r c
5 red, 7 black and 6 red, 6 black ball§respecti

One of the urn is selected at r a ball is
drawn from it. If the ball dra , then the
probability that it is drawg :

, 7B
5 17 16
—t——t——

312 312 312

1[5
— oot
37112

6R, 6B

P(B)

6} 18
7+7
12 12

w.\»—-
<[5 w

required probability =

Sol

The vertices of a triangle are A(—1, 3), B(-2, 2) and
C(3,-1). A new triangle is formed by shifting the sides
of the triangle by one unit inwards. Then the equation
of the side of the new triangle nearest to origink

(1)x—y—(2+J§):0

(2)—x+y—(2—ﬁ) =0
(3)x+y—(2—ﬁ) =0

(4)x+y+(

Ans. (3)
(
m=-1
\C
(3,-1)

Vv

equation of AC > x+y=2
equation of line parallel to ACx +y=d

d-2
2
d=2-2

eq" of new required line

x+y=2—J§

If the solution y = y(x) of the differential equation
(2 37+ 2x + 2)dy — (X7 +2x + 3)dx =0

=1

satisfies y(-1) = —g , then y(0) is equal to :

T
(1 ) (2)0
T T
(3) 7 4) 5
Ans. (3)



Sol.

(2x% +2x+3)
xt+2x3 +3xF +2x +2

Jay=] dx
_J‘ (2x2+2x+3)

(x2 +l)(x2 +2x+2)

dx

y= Ix +2x+2 '[X2+1

y=tan'(x + 1) +tan 'x + C

_-n
y(=1)= a

dx

Too0-Zic =c=0
4 4

Sol.

2

A= j (1+3X—2x2 —ljdx
1 X
2

2
=y=tan '(x + 1)+ tan 'x A:[x x_ X
- 2
y(0)=tan 'l = "
Let the sum of the maximum and the minimum A 1+2\/§+3 +J—J én(”z\/_]
2_
values of the function f(x) = w be 2, 1
2x° +3x+8 n __
where gcd(m, n) = 1. Then m + n is equal to : 202
(1) 182 (2) 217 15 4 2
(3) 195 (4) 201 A= 7* 2 ‘/_ 533
Ans. (4)
3.1
_2x%-3x+8 ?“zgﬂzﬂn(“@
2x% +3x+8
1 3 2) 15 4
X2y -2)+x(3y +3)+8y-8=0 :\/5(5 Z—gj 33 ——m(1++5)
use D=0 ” s
+3) — =—5+——-I(n(1++/5
(3y +3)’~4(2y~2) 8y -8) Sy 55y~ m(1+45)

11y - 5)(5y—11)<0

Qﬁ

rseeétion of the curves
1
— 18 (— J Let the area
X

. 1’ 5
2
enclosed by these curves be

=+
[¢]

4 5 +m - nloge(1+\/§) where ¢/, m, n €
N. Then / + m + n is equal to

(1)32 (2) 30

(3)29 (4) 31

Ans. (2)

If the system of equations
+ (\/Esinoc)y + (x/icosa)z =0

x + (cos o)y + (sin o)z =0

x + (sin o)y — (cos )z =0

. . T .
has a non-trivial solution, then o € (O’E) is equal to :

3n n
(1) " (2) Y1

5w 11n
3) 7 (4 ) -
Ans. (3)



Sol.

Sol.

1 \/zsina \/Ecosoc

1 sina —cosa |=0

1  cosa sino

= 1—ﬁsina(sincx+cosa)+ 2 cosa(cosa—sinoc)= 0

= 1+\/5c0520t—\/§sin20c=0

. 1
cos2o —sin2o0=———

VA

There are 5 points Py, P,, P;, P4, P5s on the side AB,

excluding A and B, of a triangle ABC. Simil
there are 6 points P4, P, ..., P;; on the side BC an

points Py, Pys, ..., Pig on the side CA of the triangl

The number of triangles, that can be formed the
points Py, P,, ..., Pig as vertices, is :

(1) 776 (2) 751

(3) 796 @7

Ans. (2)

BC,—5C, - 0C; - C,

=751

d h(x) = fx)) + [f(x).

AN y=f(x
Sol. t > X
-2 /2
X—2
-2
f(|x]) —> |f(x)|

Sol.

0
Ih(x)dx =0 and I h(x)dx =2

0 2

The sum of all rational terms in the expansion of

1 1 15
(2g + 55) is equal to :
(1) 3133
(3) 931
Ans. (1)

1\" 1 15-r
Tr+1 = lscr (53) (25)

r 15-r
.
=1C,53.2 5

(2) 633
(4) 6131

R =34, I5u
=r=0,15

2 rational terms
=13, 2° +5C 5 (5)
=8+3125=3133



11.  Let a unit vector which makes an angle of 60° with

21+2]

A

—k and an angle of 45° with i-k be C.

L;ngj is :

327 3 '

G, B [ zfj
2

(1)—— i+ 3

Then C+[—%i +

2) Qth—lﬁ
3 327 2

o (F 3 ailE T
2.1

(@—gq—zk
Ans. (4)

Sol. C= Cli + Czj + C3f<
Cl+Cr+C =1

C.(2i+2j-k)=|C|\9cos60°
3
2C,+2C,-C5= 5
C1 - C3 =1
1
Cl + 2C2 = 5

2,pand q, with g # 2, of a

8™ and 13™ terms of an

(2) 169
3) 177 (4) 163
Ans. (4)
Sol. p°=2q

13.

Sol.

2=a+6d ..(i)
p=a+7d ..(»i)
q=a+12d ..(iii)
p-2=d ((i1) — (@)
q-p=5d ((ii1) — (i1))
q-p=5(p-2)
q=6p—10

p’=2(6p—10)
p’—12p+20=0

p=10,2

€ R. Let the mean and the variance of 6
ations -3, 4, 7, -6, a, b be 2 and 23,
pectively. The mean deviation about the mean

Let a

of these 6 observations is :

13 16
1) — 2) —
(1 3 (2) 3

11 14
3) — 4) —
3) 3 4) 3
Ans. (1)

2

&=2 and —in —H2=23
at+tp=10
o’ +p*=52

solvingwe get . =4, =6
Y[x;-X| 5+2+5+8+2+4 13

6 6 T3




14.

Sol.

15.

Sol.

If 2 and 6 are the roots of the equation ax” + bx + 1 =0,
then the quadratic equation, whose roots are
1 .
an ,18
2a+b 6a+b
(H2x*+11x+12=0
B)x*+10x+16=0

(2)4x*+ 14x+12=0
A x*+8x+12=0

Ans. (4)
Sum =8 = b
a
1 1
Product=12= — =a= —
a 12
b=_2
3
2atb=—2-2__1
12 3 2
a+b=_2__1
12 3 6
sum = —8
P=12

X +8x+12=0
Let a and B be the sum and the product of all

non-zero solutions of the equation (2)2 +lZ=0,z¢e
Then 4(o” + B7) is equal to :

(o (2)4

(38 42

Ans. (2)

zZ=X+1y

Z=X-1y
+y2 =0
y=0
X+ |x|=0
=x=0

=>a=1-1=0
B=i(-)=1
40+1)=4

are roots

16. Let the point, on the line passing through the points
P(1, -2, 3) and Q(5, -4, 7), farther from the origin
and at a distance of 9 units from the point P, be
(a, B, 7). Then o + B> + v is equal to :

(1) 155 (2) 150
(3) 160 (4) 165
Ans. (1)
Sol. PQ line
x-1 y+2 z-3
4 -2 4
pt(4t+1,-2t—2,4t+3)
distance’ = 16t> + 4t> + 16t°&,81
=12
2
pt(7,-5,9)
az + BZ 2
opti
17. is inscribed in the circle
x>+ 0x — 6y + 30 = 0. One side of this square
lel to y = x + 3. If (x;, y;) are the vertices of
square, then Z:(xl2 + ylz) is equal to :
(1) 148 (2) 156
(3) 160 (4) 152
Ans. (4)
Sol. /—\
\\5,%)/
2T
y=x+c & x+ty+d=0
‘5—3 tel_ 8+d|_ N
2 2
c+2|=2 8+d=+2
c=0,-4 d=-10,-6

pts (5, 5), (3,3),(7,3), (5, 1)
S (X2 +y?)=25+25+9+9+49+9+25+1

=152
Option (4)



18.

Sol.

19.

Sol.

20.

If the domain of the function
. 3x—22] [3x2—8x+5J .

sin +log | ——— | is (a, ,

(2){—19 Sl 3x-10 (o Bl
then 3o + 10 is equal to :
(197 (2) 100
(3)95 (4) 98
Ans. (1)

2

—1S3X_22S 3x —8x+5>0

2x 19 x> =3x-10
X e(S,ﬂ}

5

3a.+ 103 =97
Option (1)

Let f(x) = x° + 2¢"* for all x € R. Consider a
function g(x) such that (gof) (x) = x for all x € R.
Then the value of 8g'(2) is :

(1) 16 2)4
(3)8 4)2
Ans. (1)

f(x)=2

when x =0

v g(fx) Fx) =1

&

If det@djQA — A".adj(A — 2A")) = 2°, then
(det(A))* is equal to :

(1 (2) 49

(3) 16 (4) 36

Ans. (3)

Sol.

21.

Sol.

ladj(A — 2AT) 2A — A")| =28
I(A-2AT) QA - A")|=24
A -2AT| RA - AT|=+16
(A-2A"" =AT-2A
|A—2A"]=|AT - 24|
=]A-2ATF=16

A —2A"|=+4

SECTION-B

(5x+D" —(x+5"  m5

If lim - ,
=1 (2x+3)"? —(x+4)"* n(2n)*"’

where

ged(m, n) = 1, then 8m + 12n is equal to

Ans. (100)

l(5x +1)7s5 - l(x +5)7"
im i

1
—(2x+3)"P2-—(x+4)"?
2( ) 2( )

535 mes

_562/3 n=3

8&m+ 12n =100




22. In a survey of 220 students of a higher secondary
school, it was found that at least 125 and at most
130 students studied Mathematics; at least 85 and
at most 95 studied Physics; at least 75 and at most
90 studied Chemistry; 30 studied both Physics and
Chemistry; 50 studied both Chemistry and
Mathematics; 40 studied both Mathematics and
Physics and 10 studied none of these subjects. Let
m and n respectively be the least and the most
number of students who studied all the three
subjects. Thenm +nisequalto

Ans. (45)

AvA

C
125<m+90-x<130
85< P+70-x<95
75<C+80-x<90
m+P+C+120-2x=210
= 15<x<45&30-x>0
= 15<x<30
30+ 15=45

23. Let the solution y

Sol.

¢ differential

sfy y(m) = 1. Then

equation & _ =
dx

y =—1—2(sinx + cosx) + ce*

cy(m=1 = ¢c=0

y(n/2)=—-1-2=-3
Ans=10-3=7

24. If the shortest distance between the lines
X+2 _ y+3 _ z—5 and x—3 _ y—2 =z+4 i
2 3 4 1 -3 2
38 ¢
——=k and J.[x2 ldx =0 - Jo , where [x]
0

35
denotes the greatest integer function, then 6o’

isequalto
Ans. (48)

A

k

s [ ]
38 k—(51+5J 9k)‘2 3

W5 5 1 3

Sol.

= 60’ =48

25. Let A be a square matrix of order 2 such that
|A| = 2 and the sum of its diagonal elements is —3.
If the points (x, y) satisfying A> + xA + yI = 0 lie
on a hyperbola, whose transverse axis is parallel to
the x-axis, eccentricity is e and the length of the

latus rectum is /, then ¢* + ¢* is equal to

Ans. (Bouns)

NTA Ans. (25)
Given |A| =2

trace A =3

and A>+xA +y[=0
=>x=3,y=2

Sol.

so, information is incomplete to determine

eccentricity of hyperbola (e) and length of latus
rectum of hyperbola (¢)



2 3 4
C C C
26, Leta=1l+—2+—24+—24
31 4! 5!
b:1+ICO+1C1+2C0+2C1+ZCZ+3C0+3C1+3C2+3C3+
1! 2! 3!

Then 221—? is equal to

Ans. (8)

2 3
+X) +(1+X) N
21 3!

2 2
_ 1 +1+(1+X)+(1+X) Jr(1+x)
1+x 1+x 2! 3! 4!

2 3
coefxzinRHs:H%Jr&

Sol. fy=1+ 4 ;X) Aa

o1+

+...=a

coeff. x* in L.H.S.

X2 X2
e(l+x+—j....[l—x+— ...... ]
2! 21

. e
Ise—e+—=a
2!

b= l+£+z+2+ ...... =e’
1" 20 3
2_5:8
27. Let A be a 3 x 3 matrix of non-negative rea

1 1

elements such that A|l1|=3|1].
1 1

maximum value of det(A) is

Ans. (27)

a, a, 3

Sol. LetA=|b, b,

|A] = (a;bycs + asbsc; + asbicy)

— (asbyc; + asbjcs +ajbscy)

.. From above in formation, clearly |A|n.x = 27,
whena; =3,b,=3,¢;=3

28. Let the length of the focal chord PQ of the
parabola y* = 12x be 15 units. If the distance of PQ
from the origin is p, then 10p” is equal to

Ans. (72)
Sol.

P y*=12x

15

il
Q

length of focal chord = 4a
12cosec’® = 15

ec’0 L5

sin’0 = —
5
tan’0 = 4
tan0
=2
3
—-6=0

10p* = 1038 -7
5
29. Let ABC be a triangle of area 15\/5 and the
vectors K'B=5+23-712 , B*C>=ai+bj+cf< and
Ezé—i—dj 2k , d > 0. Then the square of the
length of the largest side of the triangle ABC is

Ans. (54)
Sol.
A
14257k 61i+dj—-2k
B > C
ai + bj +ck



30.

A

i 3 k
Area= —|1 2 —7|=15J2
2l d -2

(-4+7d)i — j(-2+42)+ k(d-12)
(7d — 4)* + (40)* + (d — 12)* = 1800
50d* — 80d —40=0

58°-8d—-4=0

5d°—~10d—2d -4
5d(d—2)+2(d-2)=0

d=2 ord= —E
5
+d>0,d=2

(@a+1)i+(b+2)j+(c-7k =61 +2j -2k
a+t1=6&b+2=2,c-7=-2

a=5 b=0 c=5

IAB| = \1+4+49 =54

BC| = 25+25 =+/50

AC| = 86 +4+4 =44

Ans. 54

)
If sin” X 1

H
I - dx=—loge(i)+ , W
01+s1nxcosx a 3) b

2tanx
2+72
1+tan” x
K
i sec? x dx
0 2tan’ x +2tanx +2

tanx =t
lj- dt _ T
20( 1)2 3 63
t+— | +-
2
/4
L= [ SO x—l(fnij
02+s1n2x 2
Lo lm 12
B6 2 3
—=a=2,b=6

10



SECTION-A

31. An electron is projected with uniform velocity
along the axis inside a current carrying long
solenoid. Then :
(1) the electron will be accelerated along the axis.
(2) the electron will continue to move with uniform
velocity along the axis of the solenoid.
(3) the electron path will be circular about the axis.
(4) the electron will experience a force at 45° to the
axis and execute a helical path.

Ans. (2)

\ 4

Y

Sol. eo—>,,

\ 4

Y

Since V|| B so force on electron due to magnet

field is zero. So it will move along axismwith

uniform velocity.

32. The electric field in an electromagaétic wa
given by E =140cos® The
magnetic field inducti e is (in SI
unit):

(1) B= 740,

Sol.

33.

Ans.

Sol.

E= 140 cos m(t —Ej
C

E is along +x direction
Vv is along +z direction

So direction of B will be alon d ude

of B will be E
C

So answer is — CO

Which of

correspond ear fission between neutron
( on otope ( o U) is correct
1 140 94 1
P4 +4,n (2) 5 Xe+y Sr+3;n
35 aNb+3in (4) *Ba+i, Kr+3;n

lancing mass number and atomic number
525U+%) n —>.' Ba +§2 Kr+3{n

In an experiment to measure focal length (f) of
convex lens, the least counts of the measuring
scales for the position of object (u) and for the
position of image (v) are Au and Av, respectively.
The error in the measurement of the focal length of
the convex lens will be :

(1 2L A @ fz[A“ AZ}
u \ u v
3) 2f[Au Av} @) f[Au Av}
u \% u \"
@

fl — V—1 _ u—l
—f2df=—v?idv—udu

df dv du
f2 - V2 u2

> dv du
df =f {Vz u2:|

11



35.

Ans.

Sol.

Given below are two statements :
Statement I : When speed of liquid is zero
everywhere, pressure difference at any two points
depends on equation P, — P, = pg (h, — h))
Statement II : In tube

ventury shown

2gh=v; —v;

Pla Al Pz, AZ

In the light of the above statements, choose the
most appropriate answer from the options given
below.

(1) Both Statement I and Statement II are correct.
(2) Statement I is incorrect but Statement II is
correct.
(3) Both Statement I and Statement II are incorre
(4) Statement I is correct but Statement II 1

incorrect.

)

& h;

ght of point from any reference
le
Give =V, = 0 (for statement-1)
- Py =Py =pg(h, —hy)

For statement-2

1 1
P, +5pvf =P, +§pV§

P, - P, =pgh
1 1
P -P =EPV§ _Epvf

1 1
pgh =—pvi——pvi

2gh =v3 —v;

Hence answer (4)

36. The resistances of the platinum wire inum

resistance thermometer at the_i€e p and steam

point are 8 Q and 1 ctively. After
inserting in a hot b erature 400°C, the

resistance of@latin

(1) 2Q 8Q 4)10Q
Ans. (2)
Sol. Giv 100 = 10Q
100 1 + 0AT)
Also, Rugo = Ry (1 + aATY)

1
p 10=8 (1+ 0 x 100) => 1000 = -

2o Rypo=8 (1 +400a) =8 (1 + 1) = 16Q2

Hence option (2)

37. A metal wire of uniform mass density having
length L. and mass M is bent to form a semicircular
arc and a particle of mass m is placed at the centre
of the arc. The gravitational force on the particle

by the wire is:

GMmnr
(D) i 2)0
GmM~* 2GmM~
N R
Ans. (4)
Sol. M.L
R
0

12



38.

Ans.

Sol.

39.

Ans.

Sol.

We have R = E
T
M
- 261 2GMn
° R 5
) 2GMnm
C By =mgy = —5—

Hence option (4)
On celcius scale the temperature of body increases

by 40°C. The
Fahrenheit scale is:
(1) 70°F

(2) 68°F

(3) 72°F

(4) 75°F

3

We know that per °C change is equivalent to 1.8°

increase in temperature on

change in °F.

.. 40° change on celcius scale will corresponds to
72° change on Fahrenheit scale.

Hence option (3)

An effective power of a combination of 5 identica
convex lenses which are kept in contact glon

principal axis is 25 D. Focal length ac t

convex lens is :
(1) 20 cm

(2) 50 cm

(3) 500 cm

(4) 25 cm

areidentical

.'.l=5:>f=lm=200m
f 5

Hence option (1)

40.

Ans.

Sol.

Which figure shows the correct variation of
applied potential difference (V) with photoelectric
current (I) at two different intensities of light (I; <
I,) of same wavelengths :

iA

AIZ

—1,
(1) /
Vo '®
i
1

(2
ik A
“/“ Iz
/_ I
)
Vo >V
14
L— 12
_—1;
“4)
Vo >V
(&)

Given lights are of same wavelength.
Hence stopping potential will remain same.
Since I, > 1I;, hence saturation current
corresponding to I, will be greater than that
corresponding to ;.

Hence option (3)

13



41. A wooden block, initially at rest on the ground, is
pushed by a force which increases linearly with
time t. Which of the following curve best describes
acceleration of the block with time :

au

T

oY)

)

—t

(0,0)

Y

1"
—

(0,0)

Ans. (2)
F

— | m
T ETT

Sol.

oy

F=ma—a=—=
[}

a vs t will be
Since option

gh
1) 50%, ,|—
(D 0,’2

(3) 40%, \[2gh

Ans. (4)

(2) 50%, +[gh
(4) 50%, [2gh

Sol. Velocity just before collision = /2gh

Velocity just after collision = | |2g (%)
.. AKE = —m(2gh)—=mgh
1
=—mgh
) g
.. % loss in energy
1 mgh
_AKE 00=-2 100,= 50%
KE.

Hence optig

43. The onary wave is :

nt ) ( 21X j
2 cos| —
O K k
ich of the following is NOT correct

) The dimensions of nt is [L]
(2) The dimensions of n is [LT ]
(3) The dimensions of n/A is [T]

(4) The dimensions of x is [L]

Ans. (3)
Sol. Comparing the given equation with standard
27tn 2n
equation of standing B =0 & -~ =k

e

[nt]=[A]=L
[n] =[Ao] =LT
(x]=[A]=L

Hence option (3)

14



44.

Ans.

Sol.

45.

Ans.

Sol.

A body travels 102.5 m in n™ second and 115.0 m

in (n + 2)™ second. The acceleration is :

(1) 9 m/s’ (2) 6.25 m/s*
(3) 12.5 m/s* (4) 5 m/s’
(2)

Given, 102.5 = u+%(2n_1) &
a
115=u+§(2n+3)
a
=1025=u+an— &

115=u+an+3?a

125=2a=a=625m/s’
Hence option (2)
To measure the internal resistance of a battery,

potentiometer is used. For R = 10 Q, the balance

point is observed at / = 500 cm and for R=1Q

balance point is observed at ¢ = 400 c he

internal resistance of the battery is app

(1)0.2Q 2)04Q
(3)0.1Q @0

C))

Let potential gradient
SLix10=Ax Irg

= 500A =

.
€—1'r,

=& —400 Ar
10
1000 =350 1, => 1, = g ~ 0.3Q

Hence option (4)

46.

Ans.

Sol.

An infinitely long positively charged straight
thread has a linear charge density A Cm™. An
electron revolves along a circular path having axis
along the length of the wire. The graph that
correctly represents the variation of the kinetic
energy of electron as a function of radius of

circular path from the wire is :

(2
—» T
(3)
O T
KEA
4 T
0] -
(2)
+
Ay
+
- 5 SR
/’—— + ~~\\
f + 1;5‘0_3
S~el_ il [ P
+
+
+

Electric field E at a distance r due to infinite long
2kA

wireis E=——
r
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47.

Ans.

Sol.

Force of electron = F = ¢eE

r

_ 2k)e
r

F

This force will provide required centripetal force

- mv?> _ 2khe
r r
2kie
V:
\/ m
KE:lmV2 :lm(2kkej
2 2 m

=kAe
This is constant so option (2) is correct.
The value of net resistance of the network as
shown in the given figure is :

15Q
ANV

10Q2
O NV

-6V
5Q
ANV

5 15
D|=1Q 2)| —
()(2j ()(4)

(3) 6Q2 “ [ g‘

ANV
o
do
<

1)
3
150
10 1
O— —O -8V
P 2
N
D 2 is in reverse bias
So curtent will not flow in branch of 2™ diode, So

we can assume it to be broken wire.
Diode 1 is in forward bias
So it will behave like conducting wire. So new

circuit will be

48.

An

15Q
NV
-6V -8V
—— —e
10Q
AAAA
_15x10  15x10 60

“ 15410 25

Correct answer (3)

densities p;, P2, ps (in three diffi

shown in the figure. Which ollo is
correct :
P1
P
P
() @) p1>p2
P1 @ pr=p2=p;

(Where m is mass of gas and M is molecular mass

of gas)

for same temperature P, > P, > P;

Sopi>p2>p;
So correct answer is (2)
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49.

Ans.

Sol.

The co-ordinates of a particle moving in x-y plane
are given by :

X =2 +4t, y= 3t + 8t°.

The motion of the particle is :

(1) non-uniformly accelerated.

(2) uniformly accelerated having motion along a
straight line.

(3) uniform motion along a straight line.

(4) uniformly accelerated having motion along a
parabolic path.

“)

Xx=2+4t

dx
— =V
d

dv, —a =0
dt

y =3t + 8t

d_y:V =3+16t
de ’

dv
—Y=a =16
dt Y

the motion will be uniformly ac tion.

an of y

quadratic equation so path will be

For path

x=2+4t

(X 2)

Put this

this
parabola.

Correct answer (4)

50. In an ac circuit, the instantaneous current is zero,
when the instantaneous voltage is maximum. In
this case, the source may be connected to :

A. pure inductor.

B. pure capacitor.

C. pure resistor.

D. combination of an inductor and capacitor.

Choose the correct answer from the options given

below :

(1) A, B and C only

(3) A and B only
Ans. (4)

2)B,Ca on
(4) A,

Sol. This is possible when

between current angd

be (4)

sity +o, C/m? is placed on x-y

51. An infinite

infinitely long line charge having

ar charge density +A. C/m is placed at

plane and parallel to y-axis. If the

ude values |oy| = 2 || then at point (0, 0, 2),

ratio of magnitudes of electric field values due

to sheet charge to that of line charge is Tc\/H 1.
The value of n is

Ans. (16)
1
LY
1o,
Ae
> X
Sol. 0,0,2)
/ z=4
z

E o 2nepr
E. 2¢ X
_ mxor
)
_ mx2Ax2 4m
a1
..n=16

17



52,

Ans.

Sol.

A hydrogen atom changes its state from n = 3 to
n = 2. Due to recoil, the percentage change in the
wave length of emitted light is approximately
1 x 10™. The value of n is .

[Given Rhc = 13.6 eV, hc = 1242 eV nm,
h = 6.6 x 107 J s, mass of the hydrogen atom
=1.6 x 107 kg]

7
AE:13.6(2%—3LJ =19eV
AE = D¢
A
5 =
AE
Pi=Pf
0——mv+£
7\(!
h
=>vV=—-
maA'
AE—lmV2+E
}\,'
_1 (h ) he
2 mA' A
Now
_h o he
2mA”? A

53.

Ans.

Sol.

2AE \2 AE
.1+ 1+ 1+1+
A ( mcz) _ mc”
A 2 2
A AE
—=1+ >
A 2mc
A=A  AE 1.9x1.6x107"

2 = 27 =107
A 2mc”  2x1.67x107" x9x10

. % change ~ 10

Correct answer 7

The magnetic field existi region is given by
B=0.2(1+ E@e loop of edge 50 cm
. is placed in x-y plane with

o the x-y axes, as shown in

agnitude of the net magnetic force

experieénced by the loop is mN.
4 <
/
2m / >
0,0 S——>x
(50)

Force on segment parallel to x-axis will cancel
each other. Hence F,. will be due to portion
parallel to y-axis.
F=05%x05%x6x02-05%x05%x02x5
=0.5x0.5x%x0.2

=0.25x%x0.2

=50x 10° N

=50 mN

18



54. A alternating current at any instant is given by

i= {6 + \/%Sin (IOOTtt + gﬂ A . The rms value

of the current is A.
Ans. (8)
Sol. 1 = J it
rms J‘dt

=36+28
-6

=8A

55. Twelve wires each having resistance 2€) are joined
to form a cube. A battery of 6 V emf is joined
across point a and c. The voltage difference
between e and f is V.

Y
b C
a d
¢ f
h

oQ

Ans. (1)

.. AV across e-f = 1—2><R:l><2=1V
2 2

56. A soap bubble is blown to a diameter of 7 cm.
36960 erg of work is done in blowing it further. If
surface tension of soap solution is 40 dyne/cm then

cm. Take :(Tc = 2—72j .

the new radius is

Ans. (7)
Sol. ®=AU =SAA
4
36060 erg = 20 g {(r)2 _
cm
r=7cm

57. Two wavelengths A, an
double
Ay = 650

slit  experi

nifium order of fringe

rlaps with the fringe

he value of n is .
Ans. (9)

Sol.
50_9
650 13
8. n elastic spring under tension of 3 N has a length

a. Its length is b under tension 2 N. For its length
(3a — 2b), the value of tension will be N.
Ans. (5)

Sol. 3=K(a-"/)
2=K (-1
T=K@a-2b-1)

T=K@B@-0)-2b-10)

A4

19



59.

Ans.

Sol.

— —

Two forces F, and F, are acting on a body. One

force has magnitude thrice that of the other force

and the resultant of the two forces is equal to the

—

force of larger magnitude. The angle between F
and F, is cos™' (lj The value of |n] is .
n

(6)

F|=F

[Fil =] =3F

F; =F’ +F +2FF, cos0
9F’ = F + 9F" + 6F cosd

cosﬁz—l
6

0 =cos™ (Lj
-6

n=-6

In|=6

S

60.

Ans.

Sol

A solid sphere and a hollow cylinder roll up
without slipping on same inclined plane with same
initial speed v. The sphere and the cylinder reaches

upto maximum heights h; and h,, respectively,

n
above the initial level. The ratio h; : h, is — . The

3

value of n is
@)
Gain in P.E. = Loss in K.E.

20



61.

SECTION-A

What pressure (bar) of H, would be required to

make emf of hydrogen electrode zero in pure water

at25°C?

(L™ @107

3)1

NTA Ans. (3)

Sol.

62.

Ans.

Sol.

2e + 2H'(aq) = Hy(g)

0.059 Py,
log

E=E°- .
n o C[H']

0059 Py

0=0 o
2 g(10*7)2

1 P 0
0 — =
& (107)?

P,

H,

TR

P, =10""bar

The correct sequence o

decreasing field streng

(1) CO>H,

2.70 >CN~

NCS A*>CN > CO
4) "OH > EDTA* > CO

0))

(4) 0.5

e order of

According to spectrochemical series ligand field

strength is CO > H,0 > F > §*

63. Match List -I with List II:

List-1 List - II
Mechanism steps
NH,
i @ —(
(A)
(I) | —R effect
(B)
CN—> (1) | + E effect
N
O«<N=0 """ N->O
(D) S\ (IV) | + R effect
<«

Choose the correct answer from the options given

below :

(1) (A) - AV), (B) — (D), (C) — (1), (D) — (I)
(2) (A) = ), (B) = (1), (C) - (1), (D) = (IV)
(3) (A) = (D), (B) = (IV), (C) — (I1I), (D) - (I)
(4) (A) = (D, (B) - (ID), (C) - (IV), (D) — (II)

Ans. (1)
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Sol.

+ R effect (NH2 electron

donating)
=9 OR -0
A TSy
+ — R effect (NO, electron
> withdrawing)

+E Effect H" electron
deficient

J H
@ +H —>
+
species)
Joe ° _
+ CN—> _ E Effect (CN electron
CN deficient

species)

64. What will be the decreasing order of basic strength
of the following conjugate bases ?
“OH,RO,CH,CO0,C1
(1) C1>0OH>RO>CH;COO
(2)RO>0OH > CH;COO> C1
(3) OH>RO >CH;CO0> C1
(4) CI >RO > OH>CH;COO0

Ans. (2)

Sol. Strong acid have weak conjugate base
Acidic strength :

H-CI > CH;COOH > H,0 > R-OH
Conjugate base strength :
Cl < CH;COO < OH < RO’

65. In the precipitation of the group (III) in

1de is added

Due to common ion effect of NH; ,

[OH] decreases in such extent that only group-III
cation can be precipitated , due to their very low
K, in the range of 107,

CH,Br NaOH_y HBr
66. @/\ > Ether: @
Br

Identify(B) and © and how are@) and (O related ?

(B) ©
Br
) @V
OH
Br Derivative
@) @V
OH
position
@\ isomers
Br
Br |chain
@/ isomers
Br
Sol.
H
Br
N X
@
2 Na OHE
alc.
E Br
Br (E2) (B)
(A)
HBr ether
(Electrophilic
Addition
Reaction)

o
B

A and C are position isomer.
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67.

Ans.

Sol.
68.

Ans.

Sol.

One of the commonly used electrode is calomel | 69.
electrode. Under which of the following categories
calomel electrode comes ?

(1) Metal — Insoluble Salt — Anion electrodes

(2) Oxidation — Reduction electrodes

(3) Gas — Ion electrodes

(4) Metal ion — Metal electrodes

@

Theory based

Sol.

Number of complexes from the following with

70.

even number of unpaired "d" electrons is .
[V(H0)",  [Cr(H0),  [Fe(H0)s]™,
[Ni(Hzo)s]%a [Cu(HzO)é]2+

[Given atomic numbers : V = 23, Cr = 24, Fe = 26,
Ni =28, Cu=29]

(H2 (2)4
(3)5 1
)]

[V(H,0)]*" — d*sp’

»V - [Ar]3d’4s’
V7 - [Ar]3d*, n = 2 (even number of unpaj
[Cr(H,0)]*" — sp’d®

24Cr - [Ar]3d°4s'

Cr'? :- [Ar]3d*, n =4 (even nug

eg |1
L1 11 11

[Fe(HzO)s]3+

71.

[Cu(H,0)s]*" — sp’d®
Cu :- [Ar]3d%4s”

n =1 (odd number of unpaired ")

Sol.

Ans.

Ans.

Which one of the following molecules has
maximum dipole moment ?

(1) NF; (2) CH,4

(3) NH; (4) PFs

(©))

CH,4 & PFs | pne = 0 (non polar)

MNH, > u
Vector addition of bond Vector subtr: b
moment & lone pair moment

Number of molecules/ions
which the central ato
hybridization is

NOs', BCl;, .,

(H2 (2)4
@1

Which among the following is incorrect statement?

(1) Electromeric effect dominates over inductive
effect

(2) The electromeric effect is, temporary effect

(3) The organic compound shows electromeric
effect in the presence of the reagent only

(4) Hydrogen ion (H") shows negative electromeric
effect

(C))

Hydrogen ion (H") shows positive electromeric

effect.
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72.

Ans.

Sol.

Given below are two statements :

Statement I : Acidity of a-hydrogens of aldehydes
and ketones is responsible for Aldol reaction.
Statement Il : Reaction between benzaldehyde
and ethanal will NOT give Cross — Aldol product.
In the light of above statements, choose the most
appropriate answer from the options given below.
(1) Both Statement I and Statement II are
correct.

(2) Both Statement I and Statement II are
incorrect.

(3) Statement I is incorrect but Statement II is
correct.

Statement I is correct but Statement II is

4
incorrect.

@

Aldehyde and ketones having acidic

a-hydrogen show aldol reaction

H-C=0
+ CH3—C—H
(Acidic H)
Benzaldehyde Ethanal
73.
(4) Hydrazine
Ans. (4)
Sol. Hydrazine (NH,—NH,) have no carbon so does not

show Lassaigne’s test.

74. Which of the following is the correct structure of
L-Glucose ?
CHO CHO
HO OH
. OH 5 HO
HO HO
CH,OH CH,
CHO
HO
HO
) OH H
OH (@)
(@) CH,OH
Ans. (1)
Sol. Structure of @ e is
HO
O
OH
HO
HO
CH,0OH

75.

Ans.

Sol.

76.

Ans.

The element which shows only one oxidation state
other than its elemental form is :

(1) Cobalt (2) Scandium
(3) Titanium (4) Nickel
(2)

Co, Ti, Ni can show +2, +3 and +4 oxidation state,
But 'Sc' only shows +3 stable oxidation state.
Identify the product in the following reaction :

o)
H Zn — Hg
— Product
HCl
X0

OH

(D (2)
OH 0

OH

3) 4)
X0

C))
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Sol.

Zn Hg (Clemmensen
reduction)
o

77. Number of elements from the following that
CANNOT form compounds with valencies which
match with their respective group valencies is
B,C,N,S,O,F, P, Al Si
(1)7 2)5 3)6 (43

ns. (4)

Sol. N,O, F can’t extend their valencies upto their
group number due to the non-availability of vacant
2d like orbital.

78. The Molarity (M) of an aqueous solution
containing 5.85 g of NaCl in 500 mL water is :
(Given : Molar Mass Na : 23 and Cl : 35.5 gmol ')
(1)20 (2)0.2
3)2 4) 4

ns. (2)
Sol. = —n e
V,_ (@n L)
5.85
M=383_02Mm
0.5

79. Identify the correct set of pr reaction
conditions ‘X’ and ‘Y’_dn, the following set of
transformation.

CH3 — CH2 — CH2 —Br CH3 — (le — CH3
Br

, 80°C, Y = Br,/CHCl;
°C, Y = HBr/acetic acid

il.aq. NaOH, 20°C, Y = Br,/CHCl;

ns. (3)
Sol. CH;-CH,-CH,-Br X:cong(.)ajcC.NaoH N
CH;—CH=CH, Y=HBr/Aceticacid s CH, CHBr — CH;

80.

Ans.

Sol.

81.

Ans
Sol.

82.

Ans.

The correct order of first ionization enthalpy
values of the following elements is :

(A) O (B)N
(C) Be (D) F
(E)B

Choose the correct answer from the options given
below :

(D)B<D<C<E<A @2)E<C<A<B<D
(3)C<E<A<B<D “@A<B<D<C<E
(2)
Correct order of I IE
Li<B<Be<C<O<N<F<

VN VRN

E<C < A<B<
The enthalp ethane (C,Hg) from

ethylene by rogen where the bond-

energie C,H—-Hare 414 kJ, 347 kJ,
kJ respectivelyis- k.
+Hy(g) — CHe(g)

= BE(C = C) + 4BE (C — H) + BE (H - H)
“BE(C - C) - 6BE (C - H)

AH = BE(C = C) + BE(H - H) — BE(C - C)
—2BE(C - H)

=615+435-347 -2 x 414

=—125KJ

The number of correct reaction(s) among the

following is

i
( A)®+®/C\Cl Anhyd AICI, ®/CH\®

COOH
(B) ®/ Pd BaSO4 ®/
C CO HCI CHO
( ) Anhyd AICl3/CuCl

CONH, . NH,
o e

)
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Sol.

Il
(SN CH.
( A)@ +©’ CI Anhy. AICI5 ©/ 2\© (Incorrect)

C~c COOH
(B) ©/ Pd —BaSO4 ©/ (Incorrect)
- CHO
i’ ©/ (Correct)

ONH, H,0* NH,
(D) A > (Incorrect)

83. X g of ethylamine is subjected to reaction with

CO, HC1
Anhy. AICl; / CuCl

©)

NaNO,/HCI followed by water; evolved dinitrogen

gas which occupied 2.24 L volume at STP.

X is x 10" g.
ns. (45)
Sol.
CH,CH,NH, NaNO,+HCI | H,0 »CHiCH,-OH + N,
Mol.wt.45g 4g

given : N evolved is 2.24 L i.e. 0.1 m
i.e. CH;CH,NH; (ethyl amine) will be
(=0.1 mole)
Hence the answer = 45
84. The de-Broglie’s wave an electron in the

% ay ohr’s radius)

4™ orbit is

Ans.

Ay =8ma,

8s.

Only 2 mL of KMnO, solution of unknown
molarity is required to reach the end point of a
titration of 20 mL of oxalic acid (2 M) in acidic
medium. The molarity of KMnQO, solution should

be M.

NTA Ans. (50)

Sol.

86.

eq.(KMnOy) = eq.(H,C,0,

Mx2x5=2x20

reaction

+ 0O, > A+ H,0.

in neutral or acidic medium

Prod idi i
portionate to give products ‘B’ and ‘C’ along

Ans.

Sol.

with water. The sum of spin-only magnetic

moment values of B and C is BM.
(nearest integer)

(Given atomic number of Mn is 25)

“)

MnO, + KOH + O, - K;MnO, + H,O

(A)

Neutral/acidic solution

KzMIlO4 KMDO4 + MHOZ

. [Ar)3d?
n=3,p=33+2) =3.87 BM.

Nearest integer is (4)
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87.

Ans.

Sol.

88.

Ans.

Consider the following transformation involving
first order elementary reaction in each step at
constant temperature as shown below.

A+B=5=C —225P

Some details of the above reaction are listed
below.
Step | Rate constant Activation

(sec™) energy (kJ mol™)

1 k; 300

2 k, 200

3 k; Ea;

If the overall rate constant of the above

transformation (k) is given as kz& and the
3

overall activation energy (E,) is 400 kJ mol ', then

the value of Eaz is kJ mol' (nearest

integer)
(100)
K — KIKZ
K3
-E, -E,,
-E
— AeRT ARt
AeRT = R
A3 e RT
-E, —(Eal +E‘,ﬂ2 _Eag, )
AeRT = Ad,y e RT

A3
E =E, +E -E_
400 =300 +200- E,
E, =100 kJ/mole

a

2.5 g of a non-vg rolyte is dissolved
solution showed a

% by 2°C. Assuming the

ion4imn negligible with respect to

[Given : Molal boiling point elevation constant of
water (Kp) = 0.52 K. kg mol

1 atm pressure = 760 mm of Hg, molar mass of
water = 18 g mol ']

(707)

Sol.

89.

Ans.

Sol.

90.

Ans.

Sol.

2=0.52xm
2
m=——
0.52

According to question, solution is much diluted
AP n

solute

P° n

SO

solvent
AP

= - ><Msolvent
P° 1000

x M

solvent

AP =P° x 2
1000
2
~760x 092 4 18 = 52
1000

Ps=760-52.615=
The number if] ch

of Hg
isomers for C;H¢ is

Number of molecules/species from the following
having one unpaired electron is

0,,0,',NO,CN™", 03"

2

According to M.O.T.

O, — no. of unpaired electrons = 2

O, — no. of unpaired electron = 1

NO — no. of unpaired electron = 1

CN™ — no. of unpaired electron =0

O3~ — no. of unpaired electron = 0
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FINAL JEE-MAIN EXAMINATION - APRIL, 2024
(Held On Thursday 04t April, 2024)

TIME:3:00PM to 6: 00 PM

Sol.

Sol.

SECTION-A
72% 9% —8* +1

If the function f(x) = ﬁ_m , x#0

alog 2log,3 , x=0
is continuous at x = 0, then the value of a* is equal
to
(1) 968 (2) 1152
(3) 746 (4) 1250
Ans. (2)
lim f(x) =afn2/n3

20 og el (8*-1)(9*-1)

lim =lm
-0 2 —JI+cosx x0 \/5—\/1 +cosx
X _ X _ 2
lim[8 1](9 lj( X J(\/E+\/1+cosx)

n—0{ X X 1—cosx

<. (n8x (n9x2x2+2 =24/2(n2/n3
coa=2442,a =576 x 2= 1152

If A > 0, let 6 be the angle between thé ve
§:i+k3—3f< and B:3i—j+2f<. he vect
a+b and a—bare mutually dicular, then

the value of (14 cos 0)° is equ

(1) 25 .
(3) 50
Ans. (1)
(@+b).(d-b
~b a + A 9=9+1+4
~d-b_ 3-1-6
2, cose_|§|.‘5‘_\/ﬁ.\/ﬁ

14cos6=3-8=-5
. (14 cosB)* =25

3. Let C be a circle with radius \/ﬁ units and centre

at the origin. Let the line x + y = 2 intersects the

O
NGRS

C:x’+y =10
AN=@=1

. In AOAN — (ON)* = (OA)* + (AN)’
10=(0A)*+1—>0A=3

Perpendicular  distance  of center  from

PQ=|0+0—2|=\/5

A

Perpendicular  distance between MN and

PQ=0A++2 or ‘OA—\E‘

:3+x/§ or 3—\/5
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Sol.

Sol.

Let arelation R on NxN be defined as :

(x1,¥1) R(x2,y,) if and only if x; <x; or y; <y»
Consider the two statements :

(D R is reflexive but not symmetric.

(IT) R is transitive

Then which one of the following is true ?

(1) Only (1) is correct.

(2) Only (1) is correct.

(3) Both (I) and (II) are correct.

(4) Neither (I) nor (I) is correct.

Ans. (2)

All ((x1y1), (x1,y1)) are in R where

x5, y1 € N .. Ris reflexive

((1,1),(2,3)) € Rbut ((2,3), (1,1)) R

.. R is not symmetric

((2,4), (3,3)) € R and ((3,3), (1,3)) € R but ((2,4),
(1,3)) ¢ R

.. Riis not transitive

Let three real numbers a,b,c be in arithmeti
progression and a + 1, b, ¢ + 3 be in g ric
progression. If a > 10 and the arithmeti 0
a,b and c is 8, then the cube of the geametric
of a,b and c is
(1) 120

(3) 316

Ans. (1)
2b=a+c, b

a=15¢c=1,b=8
((abc)"?)* = abc = 120

Sol.

Sol.

Let A= [(1) ﬂ and B =1+ adj(A) + (adj A)*+...+

(adj A)'. Then, the sum of all the elements of the
matrix B is :

(1)-110 (2) 22
(3) 88 (4) —124
Ans. (3)
Adia)= |1 2

j(A) 0 1

L, 1 4
(AdJA)—L) J

1 0
B= .
ot
1l —

B=

122 +2x32 +...+100x(101)"
S

The value of > > >
1" x2+2°x3+...+100° x101

306 305
305 301
3 31
3) 2= 4) =
3) 31 4 30
Ans. (2)
100 5
1x27 4+2x3 +..+100x (101 &1+

— 1=l
100

Zrz (r + 1)
oo {n(n+1)2]+2.n(n+1)(2n+1)+n(n+1)

Z(r3 +2I'2 +r) 2 6 2

— 1=l

%(r3+r2) (n(n+1)]2+n(n+1)(2n+l)

2 6

n(n”)[n(“l)+§.(2n+1)+1}

1°x242%%x3+...+100% x101

r=1

2 2
= ;Put n =100

n(n+1){n(n+1)+(2n+l)}

2 2 3

100(101) +3(201)+1
2 3

100x101 201
2 3

_ 5185 305
5117 301
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Sol.

Let f(x)= (t+sin(l—et))dt,xe R.

O ey ¢

- f(x).
Then lim —=is equal to

x—=>0 x
1 1
1) — 2) ——
©) 5 ) ;
2 2
3) —— 4) —
() -3 @ 3
Ans. (2)
f
lim 1)
x=0 x
Using L Hopital Rule.
f'(X) x+sin(1—ex)
lim =lim > (Again L Hopital)
x—=0 3x x—0 3x

Using L.H. Rule

—[sin(l - e")(—ex ).ex + cos(l —e* ).ex]

=lim
x—0 6
__1
6
The area (in sq. units) of the region descu by

{(x,y): Y’ <2x,and y > 4x —1} is

8
(2) ry

11
(1 0

10.

ol.

Shaded area = i (xRight ~Xpeft )dy
1

2

y* =2x
y=4x-1 Solve
1
= 1’ = ——
y=LYy >
1 2
Shaded area = I yrl_ ¥y dy
4 2

The area ) of the region
Sz{zeC; Z+Z +i(z—2)£2,lm(z)20}
is
3n

1 2) —
(1 2

1 n
3 4) —
(3) “ 2
ns. (2)
Putz=x+iy

z—-1|<2=(x-1) +y* <4 ..(1)
(Z+Z)+i(z—2)S2:>2X+i(2iy)£2
=>x-y<l  ...(2)
Im(z)>0=y>0 ...(3)

=

x—y=1

An/4

/(1,0

(-3,0) (5,0)

Required area
= Area of semi-circle — area of sector A

1 2 T
—x(2Y ==
2n() 2
L
2
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11.

Sol.

12.

Sol.

cosax .2
dx is —.

1
If the value of the integral .f -
5 1+3 b

Then, a value of a. is

T o
1) — 2) —
(D 6 (2) 5
T s
3) — 4) —
(3) 3 4) p
Ans. (2)
! cosax
Let I= dx (1
;'.11+3X @
! cosax
Izj dx
1+37F

-1

[usingif(x)dx = Ff(a +b —x)dxj ..(ID)

a

Add (1) and (IT)
+1 1

2l = J. cos(ax)dx = 2J.cos(ax)dx
-1 0

_sina. 2

I o —;(glven)
T
Lo =3
Let f(x)=3m+m be a rea ued
function. If o and 3 are respectively t u
and the maximum values of f, then“ed + 1S
equal to
(1) 44 )4
(3)24
Ans. (2)
f(x) = 3Jx—2 +
x-22>20 & 4 Q
Lxe|

9,

32 cos 6] + 2 [sin6| < /9% 2 +2
ﬁ£3ﬁ|cos9|+\/5|sin9|ﬁx/%
La=+2 B= J20

o +2B°=2+40=42

@ cos
= s6| +\/5|sin6|

13.

Sol.

If the coefficients of x*, x* and x° in the expansion
of (1 + x)" are in the arithmetic progression, then

the maximum value of nis :

(1) 14 2)21
(3)28 47
Ans. (1)

Coeff. of x* ="C,
Coeff. of x* ="C;
Coeff. of x* ="C;
"Cy, "Cs, "Cq ... AP
2°Cs="C4+"Cs

> 2In+98=0
~14)(n-7)=0
Npax = 14 Npin =7

Consider a hyperbola H having centre at the origin
and foci and the x-axis. Let C, be the circle
touching the hyperbola H and having the centre at
the origin. Let C, be the circle touching the
hyperbola H at its vertex and having the centre at
one of its foci. If areas (in sq. units) of C; and C,
are 36m and 4n, respectively, then the length (in

units) of latus rectum of H is

28 14
(D Y (2) 3

10 11
3) 3 4) 3
Ans. (1)

31



2 2
Sol. LetH:X_z_Z_zzl (b> = a%(e*— 1)) Z:PiXi=4—96 :4a+4a+4b+12b+24b=%6
a
seq'of Ci=x"+y =a’ 8a+40b=%
Ar.=36x 23
= 36 4a+20b=? ... (D)
a=6 Subtract (I) from (IT) we get
Now radius of C, can be a(e — 1) or a(e + 1) b= 1 &a= 1
9 12
forr=a(e—1 forr=a(e+1
orr=ate-1) oz r=aet 1) Variance = E(x;%) — E(x;)’
Ar. = 4rn = 4n E(x?) =07 x 9+ 2% x 2a+ 4%(a +b) 3b)
na’(e—1)*=4n al(e+ 1) =4 =24a + 280b
36n(e — 1)’ =4n 36(e+ 1) =4
e-1=1 erl=1
3 3

4 2
e = — —_——

3 3

Not possible
b= 36[E—1j =28
9
2

S LR= 200 _2x28 28

a 6 3 be a chord of the parabola y* = 12x and the
15. If the mean of the following probabili idpoint of PQ be at (4,1). Then, which of the
ollowing point lies on the line passing through the

distribution of a random variable X points P and Q ?

x [0]2] 4 [6]8 (1) (3:3) @ [3,—16)
P(X)|a|2a|a+b|2b]3b 2
(3) 2.-9) @) [ +.-20
is 46 then the variance of th ution is 2
9’ Ans. (4)
)24 /
81 (4,1
Sol.
173 1
() =+ 4 —-
27 27 Q
T= S]
y—6(x+4)
=1-48
+b+2b+3b=1 6x—y=23
- Option 4 (l,—20j will satisfy
46 2
E(x) = mean = ry
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17.

Sol.

18.

Given the inverse trigonometric function assumes
principal values only. Let x, y be any two real

numbers in [—1,1] such that
_ . -T
cos 'x —sin 1y=a,7Sa£n.

Then, the minimum value of x> + y* + 2xy sina. is

(H-1 20

-1 1
(3) Y 4) >
Ans. (2)

-1 (n -1 )_
COSs X — E_COS yi=a

1 1 T
COS Xt COS y= E+oc

T i 3n
ac|—-——,t|,—+ae|0,—

2 2 2
cos_l(xy—\ll—xlel—yz)zgﬂx
Xy—\ll—xz\/l—y2 =-—sina

(xy + sina) = (1 - x*)(1 - )

x’y’ + 2xysina + sinfa=1 - x" —y* + x’y’
x> +y* + 2xy sina = 1 —sin’a.

x> +y* + 2xysino. = cos’o.

. 2
Min. value of cos“a =0

At oc=E

2
Option (2) is correct
Let y =y(x) b S of the differential
equation

(x> + 4)% y — 2)dx = 0. If y(0) = 0,

n y( to
T T
( () 16
o
(3)2n “4) pYy
Ans. (4)

Sol.

19.

2 1 X
y(x~ +4)=tan [2j

yatx=2

y(4+4)=tan"'(1)

Option (4) is correct
Let a=i+j+kb=2i+4j—5k and
C=xi+ 23 +3k,xeR. If dis the unit vector in the

direction of b+¢ such that a.d=1, then ('21 x B).E

is equal to

(19 (2)6
3)3 4) 11
Ans. (4)
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Sol.

20.

1=M1+x+5)
1= Mx +6) (D)

l=x+6
A

‘X(B+6)‘=1

2 ((x+2)i+6)-2K) =1
M(x+27+6"+2) =1

X +H4x+4+36+4=(x+6)

x>+ 4x +44 =x>+ 12x + 36
8x=8,x=1

11 1

2 4 —5=(€1><B).6

x 2 3

0 0 1

2 9 —4=2-9x-2)
x-2 -1 3

=20-9x

atx=1

20-9=11

Option 4 is correct
Let P the point of interse

x-2 y-4 z-2

3

©

lines
-3
7

=x—2_y—4_z—2

hETT R T
P(A+2,50+4,1+2)

L, E)(;3 :y;Z :z;3
P(2p+3,3u+2,2u+3)
A+2=2pn+3 3u+ A+
A=2u+1

3u=5Q2u+

Yy z

Coordinates of Q(k,2k,4k)

DR’s of PQ =<k-1,2k + 1,4k — 1>
PQ LtoL;
(k-=1)+2Q2k+1)+4(4k-1)=0
k—1+4k+2+16k—-4=0

Option-3 will satisfy
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21.

Sol.

22,

Sol.

SECTION-B
Let S = {sin®20 : (sin’ 0 + cos’ O)x* + (sin2 O)x +
(sin® © + cos’® 0) = 0 has real roots}. If o and P be
the smallest and largest elements of the set S,
respectively, then 3((o.— 2)* + (B — 1)%) equals. ....

Ans. (4)

.2
D =(sin20) —4[1 - S‘nzzej[1 —%sin2 29)

—(sin20)’ —4(1 32204 Jsin’ 2ej
4 8
D:—%sm“ 20+6sin’20—-4>0

3sin*20-12sin220+8<0

226 12441222128 12443 6423
6 6 3
sin? 20 =2+-—, but sin* 20 < [0, 1]

[
L (B-1) =

~15(a-2) :g

_E’ B
3(0—2) +(B-1) =
Ifj

5 ) 3 X
cosec’xdx = a.cotx cosecx | cosec x+5 + Blogf fta

where o, € R and C is constant o gration ,

then the value of 8(a + B) equ
Ans. (1)

jCOSGC3X : COSGC2

I, = J-cosec3 xdx = —cosecx cotx — I cot” xcosecxdx

I, = —cosecxcotx—J.(coseczx —1)cosecxdx

23.

Sol.

24.

X
tan —

21, = —cosecxcotx + /n

X
tan —

1 1
I, =——cosecxcotx +—/n
2 2

X
tan —| +4c

3 3
4] = —cot xcosec x — ECOS ecxcotx + Efn

1 , 3) 3
I=——cosecxcotx| cosec”x+— [+—/n
4 2) 8

Let f: R — R be a thrice' diffetentiable function

such that f(0) = 0, 2= —1, f(3) =2 and

f4)=-2.T @n number of zeros of
3f "+ ™
Ans. (5

((ff"+ (f ) (x))'

(x) = ((F£)(x))'
) (x) = (F(x) - £'(x))"

3"+

min. roots of f(x) »> 4
.. min. roots of f'(x) > 3
- min. roots of (f(x)-f'(x)) =7

. min. roots of (f(x)-f'(x))" —5 |

Consider the function f: R — R defined by

f(x) = ——==". If the composition of
V1+9x2

1
210%

J1+90x2

value of \/3a.+1 isequal to .....

f(fofofo.of)(x)=

%/—/
10times

then the
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Ans. (1024)

Sol. f(f(x))=—21)  _ 4x
14982 (x)  V1+9x% +9.2°x>
3 2 3
f(f(f(x)))z = 1+9x2 > 22 - 2, A4
\/1+9(1+22)2X J1+0x2 (1422 +24)
1+9x2

.. By observation

(22)10—1}_220—1

22 1 3

304+1=22 5 Bo+1=2" =

25. Let A be a 2 x 2 symmetric matrix such that

a=1+22+2%+.. . +2"% =1{

A[ﬂ = E} and the determinant of A be 1.

If A = aA + BI, where I is an identity matrix of

order 2 x 2, then o + 3 equals .....

Ans. (5)

Sol.

a b
Let A=
MM

FHRHER

a+b=3,b+d=7,(3-b)(7-b)b’
21-10b=1—>b=2,a=1,d

selected from each group, then the number of ways
of selecting 4 men and 4 women is .....

Ans. (5626)

Sol.
From From Ways of selection
Group A Group B
4M 4W ‘c,'c, =1
3M 1IW IM 3W ‘C,°C,’C, ', 5400
2M 2W 2M 2W ‘c,’c,°C
IM 3W 3M 1W
4W 4M
Total
Ans. 5626
27.

the team wins, and y be the number of

that team loses. If the probability

Ans. (8288)

ol. P(W)= % P(L)= %

X = number of matches that team wins

y = number of matches that team loses
|x—y|<2 andx+y=10

|X—y|=0,l,2 X,y € N
Case-I : |x—y|=0:>x=y
v Xx+y=10=>x=5=y

P()x-y|=0)="c, @ @

Case-Il : [x—y|=1=>x-y=%I

x=y+1 x=y-1
- x+y=10 - x+y=10
2y =9 2y =11
Not possible Not possible
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Case-IIL : [x—y|=2=>x-y=+2

x-y=2 OR x-y=-2
“x+y=10 * x+y=10
x=6,y=4 x=4,y=6
6 4 4 6

1 2 1 2

(k-v1=2)="C( 3] |3 13) 3
2° 2* 26

10 410 10

p= C53 C63T ¢, 310

39p=%( 10C525 +10 C624 +10 C426)

= 8288

28. Consider a triangle ABC having the vertices

A(1,2), B(a.,B) and C(y,0) and angles ZABC =g

and ZBAC= 23—n If the points B and C lie on the

line y = x + 4, then o + v is equal to .....
Ans. (14)
Sol.

(1, 2)

y_

y-2=2-V)x-1)
solve withy =x + 4
x+2=2-)x-2+3
4o\
5

y-2=2+B)x-1)
solve withy =x + 4
x+2=2+3)x-2-3
_4+\/§
- 1+J§

29.

o] )

o’ +y* =14
Consider a line L passing through the points
P(1,2,1) and Q(2,1,~1). If the mirror image of the

point A(2,2,2) in the line L is (a,B,y), then

o+ +6yisequal to.....
Ans. (6)

L=2-a+pf-2+2y-4=0
+B-a=4 ..(1)

Let C is mid-point of AB

C(a+2 B+2 y+2j

DR's of PC = P .1
2 2
line L || PC =% =B=2_ ¥ _giep)
2 2
a=-2K
B=2K+2
y=4K

use in (1) :Kz%

value of a + B+ 6y=24K+2=06
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30.

Let y = y(x) be the solution of the differential
equation (x + y + 2)* dx = dy, y(0) = —2. Let the

maximum and minimum values of the function

y =y(x)in [O,g} be a and B, respectively. If

(3oc+n)2 +B* =y+83,7,6 €%, theny + § equals

Ans. (31)

S

Sol. gx—yz(><+y+2)2 (D), y0)=-=2

Letx+y+2=v
LAy _dv
dx dx

1

from (1) 4y
X

dv
II+V2 ='fdx
tan '(v)=x+C
tan '(x +y+2)=x+C
ax=0y=-2 =>C=0
=tan'(x +y+2) 5

y =tanXx — X

f(x) = tanx e |0, E}

wBo+m)’+pi=y+8-3
= Bo+n)+p>=33-6)7+4

v+ 83 =67- 363

=y=67and6=-36=7+6=31
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31.

Ans.

Sol.

32.

Ans.

SECTION-A

The translational degrees of freedom (f) and
rotational degrees of freedom (f) of CH, molecule
are :
(I)f=2andf =2
(3)f=3andf =2
()]

Since CH, is polyatomic Non-Linear

D.O.F of CH,

T.DOF =3

RDOF =3

A cyclist starts from the point P of a circular
ground of radius 2 km and travels along its
circumference to the point S. The displacement of
acyclistis :

()f=3andf =3
(4)f=2andf =3

P
S 5 Q
R
(1) 6 km 2
(3) 4 km
2

.. Displacement = R\/§= 2\/5 = \/g km

33.

Ans.

Sol.

34.

Ans.

The magnetic moment of a bar magnet is 0.5 Am’.
It is suspended in a uniform magnetic field of
8 x 107 T. The work done in rotating it from its
most stable to most unstable position is :
(1)16x 1077 (2) 8 x 107
(3)4x10°1J (4) Zer

2

At stable equilibrium
U=-mB cos 0°=—m
At unstable equilibrij
U =-mB cosW80°

W =AU
W.D.=2
=2

Wh

B
B

x 1077
iode circuit shows correct biasing
easurement of dynamic resistance of

|

n diode :

2

3)

(4)

()
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Sol.

35.

Ans.

Sol.
36.

Ans.

Sol.

37.

Diode should be in forward biased to calculate
dynamic resistance

Hence correct answer would be 2.

Arrange the following in the ascending order of
wavelength :

(A) Gamma rays (A,) (B) x-ray (A,)

(C) Infrared waves (A,) (D) Microwaves (1,)
Choose the most appropriate answer from the
options given below :
(DA, <A, <A <A,
B) M <A, <k <A,
3

M <A, <A;<A,
Identify the logic gate given in the circuit :

N
"

(2) OR - gate
(4) NOR gate

@)k, <A<k, <,
@) h, <, <h, <A,

B—T—

(1) NAND - gate
(3) AND gate

(0]

Y=AB

By De-Morgan Law

Y=A+B
Y=A+B
Hence OR gate
The width of one of the tw a
tha

oung's
f the other
€ minimum

double slit experiment is_4 ti
slit. The ratio of the 1
intensity in the interfer®
(1)9:1
B3)1:1

38. Correct formula for height of a satellite from earths

surface 1s :
T2R2 1/2 TZRZ 1/3
T2R2 1/3 T2R2 -1/3
3 -R 4) | —— R
()(4n2gJ ) 4An’
Ans. (2)
h m
Sol. [ Me. ooV °

GM
TR CE
—GM=gR....... 3)

40



39. Match List I with List II
List-I List—II
A. | Purely L N
capacitive
circuit
[190°
v
B. | Purely II.
inductive
circuit I$ >
v
C. | LCR 1.
series at \V4
resonance A
> |
D. | LCR IV. v
series
circuit
90°
I
Choose the correct answer from the options give
below :
(1) A-1, B-1V, C-III, D-11
(2) A-1V, B-I, C-III, D-11
(3) A-1V, B-I, C-II, D-I11
(4) A-1, B-1V, C-11, D-1
Ans. (4)
Sol. hence option (I) is

I hence option (IV) is

C =

LCR resonance X, = X.. Hence circuit is
purely resistive so option (II) is correct

D — In LCR series V is at some angle from I hence
(III) is correct

Hence option (4) is correct.

40. Given below are two statements :

Statement I : The contact angle between a solid
and a liquid is a property of the material of the
solid and liquid as well.

Statement II : The rise of a liquid in a capillary
tube does not depend on the inner radius of the
tube.

In the light of the above statements, cligose the
correct answer from the options give

(1) Both Statement I and Statem

Ans.
Sol.
depends on
Statement [

Tcos6,

per
ming length of capillary is sufficient)

where r is radius of

Tube
option (3) is correct.
body of m kg slides from rest along the curve of
vertical circle from point A to B in friction less
path. The velocity of the body at B is :

A

A (Vertical Circle)

B

(given, R =14 m, g =10 m/s’ and \/5 =1.4)
(1) 19.8 m/s (2) 21.9 m/s
(3) 16.7 m/s (4) 10.6 m/s

Ans. (2)
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42.

Ans.

Sol.

Apply W.E.T. from A to B
=>W_ =K, -K,

= mg x (£+RJ= %mvfg—o {v, =0rest}

V2
(\/E-I-l) 1

=—mv,

N
2(J§+1)

= mgR

= JeR————7 =v
g \/5 B
\/10><14x2(2.4)
= =V,
1.4

=219=v,
Hence option (2) is correct

An electric bulb rated 50 W — 200 V j
across a 100 V supply. The power
the bulb is :
(H125W
3)50wW
@

Rated power &

VZ
P
00
2 2
P _ applied) _ (100)
R 800
P=12.5 watt

Hence option 1 is correct.

ipati

43. A 2 kg brick begins to slide over a surface which is
inclined at an angle of 45° with respect to
horizontal axis. The co-efficient of static friction
between their surfaces is :

1
1 2) —
(D ) NG
3)05 4 1.7
Ans. (1)

Sol.

mg sin 45 =
mg cos 45 =
f =pN
W= —
or
0 s angle of repose)
option (1)

simple harmonic motion, the total mechanical
energy of given system is E. If mass of oscillating
particle P is doubled then the new energy of the
system for same amplitude is :

K
m] P
E
1) — 2)E
()«/5 (2)
(3) EJ2 (4) 2E

Ans. (2)
1
Sol. T.E.=EkA2

since A is same T.E. will be same

correct option (2)
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45.

Ans.

Sol.

46.

Given below are two statements : one is labelled as

Assertion A and the other is labelled as Reason R.

Assertion A : Number of photons increases with

increase in frequency of light.

Reason R : Maximum kinetic energy of emitted

electrons increases with the frequency of incident

radiation.

In the light of the above statements, choose the

most appropriate answer from the options given

below :

(1) Both A and R are correct and R is NOT the
correct explanation of A.

(2) A is correct but R is not correct.

(3) Both A and R are correct and R is the correct

explanation of A.

(4) A is not correct but R is correct.

C))
nhv
Intensity of light [ = T

Here n is no. of photons per unit time.

47.

Ans.

Sol.

A sample of gas at temperature T is adiabatically
expanded to double its volume. Adiabatic constant
for the gas is y = 3/2. The work done by the gas in

the process is : (L= 1 mole)

(1) RT[ﬁ—z] ) RT[1—2\/§]

3) RT[zJE —1} 4) RT[z—JE
C))
W= nRAT

1—y

TV'! =constant

1/
()
2

;T(zﬁ )
1A . o f d
n_h_v S0 on mcreasing lrequency v, n ACCLEaSCSTH 48, A charge q is placed at the center of one of the

taking intensity constant.

k. =hv—¢
So on increasing v, kinetic ene as
According to Bohr's theo e /moment of

momentum of an elec ving in 4" orbit of

hydrogen atom is :

(1) gl
T T

h
4) —
()27:

Moment of momentum is T x P
L=txmv

nh 4h 2h
L=mvr= —=—=—

2n%n

Ans.

Sol.

surface of a cube. The flux linked with the cube

1S :-

9
(M 2

S

9
) >

S

3) 8i (4) Zero

S

(0))

From o
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49. Applying the principle of homogeneity of
dimensions, determine which one is correct.
where T is time period, G is gravitational constant,

M is mass, r is radius of orbit.

2
(1) T = é’;/é @) T2 = 41’
A’y 4m’r?
3) TP = 4) T? =
(3) GM 4) G
Ans. (3)

Sol. According to principle of homogeneity dimension
of LHS should be equal to dimensions of RHS so
option (3) is correct.

4’y

GM

T =

]
[ ]_[M“L3T‘2][M]

(Dimension of G is I:M_1L3T_2 :I)

2]
-ty [

L3 —2]

50. A 90 kg body placed at 2R distance ftem s e
of earth experiences gravitatio

(R =Radius of earth, g =

(1)300N N

(3) 120N

Here g = gravitational acceleration at surface

Force = mg =90 x % =100N

SECTION-B
51. The displacement of a particle executing SHM is

given by x = 10 sin ((Dt + gjm . The time period

of motion is 3.14 s. The velocity of the particle at

t=01s m/s.
Ans. (10)
Sol. Given,
T=3.14= 2—“
(O}
o =2rad/s
X = IOSin(mt +E
3
@,
dt 3

j = 10x2x% [using ® = 2 rad/s]

moving along a straight highway with speed
72 km/h is brought to halt within 4s after

applying the brakes. The distance travelled by the

bus during this time (Assume the retardation is

uniform) is m.

(40)

Initial velocity =u =72 km/h =

v=u+tat

=0=20+ax4

a=-5m/s’

Ans.

Sol. 20 m/s

v —u’ = 2as
= 0"~ 20" =2(-5).s
s=40m

53. A parallel plate capacitor of capacitance 12.5 pF is
charged by a battery connected between its plates
to potential difference of 12.0 V. The battery is
now disconnected and a dielectric slab (e = 6) is
inserted between the plates. The change in its
potential energy after inserting the dielectric slab is

x 10" 1.

Ans. (750)
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Sol.

54.

Ans.

Sol.

Before inserting dielectric capacitance is given
C, = 12.5 pF and charge on the capacitor Q = C V
After inserting dielectric capacitance will become
eC,.
Change in potential energy of the capacitor
=E -E,
Q@ Q@ _of, 1
2C. 2C,  2C, €,
2

Cc,vV 1 1
:u 1_i =—C,V’|[1-—

2C, €, 2 €,
Using C,=12.5pF, V=12V, € =6

1 17 1 5
=—(12.5)x12%| 1-= | ==(12.5)x12> x=
2( )% { 6} 2( 5)x ><6

=750 pJ =750 x 10°°J

In a system two particles of masses m, = 3kg and
m, = 2kg are placed at certain distance from each
other. The particle of mass m, is moved towards
the center of mass of the system through a distance
2cm. In order to keep the center of mass of the
system at the original position, the particle of m
m, should move towards the center of mass by thi

distance cm.
3)
m=3kg  m=2kg
[ ] [ ]

% e
2cm X

AX, +

AXC.O.M. = —h

on energy Q for the nuclear fission

MeV.

"% Ce+™ Zr+n is

Given atomic masses of

U :235.0439u;'" Ce;139.9054u,

#7r:93.9063u;n:1.0086u,
Value of ¢ =931 MeV/u.

Ans.

Sol.

56.

Ans,

ol.

(208)

U S Ce+™ Zr+n

Disintegration energy

Q=(m,-m,).c’

m, =235.0439 u

m, = 139.9054u + 93.9063u + 1.0086 u
=234.8203u

Q = (235.0439u — 234.8203u)c’
=0.2236 ¢’
=0.2236 x 931

Q=1208.1716

A light ray is inciden a

4\/§ cm a

incidence is g

ss slab of thickness

ndex \/5 The angle of

1cal angle for the glass

al displacement of ray after

=1=45°

and according to snell's law

1 sin45° = \/zsinr

=r=30°
. tsin(i—r)
Lateral displacement A = ———=
COST

4x/§ xsin15°

_A=—""""
cos30°

= A=2cm
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57.

Ans.

Sol.

58.

Ans.

Sol.

A rod of length 60 cm rotates with a uniform
angular velocity 20 rad s about its perpendicular
bisector, in a uniform magnetic field 0.5 T. The
direction of magnetic field is parallel to the axis of
rotation. The potential difference between the two

ends of the rod is V.

()

Two wires A and B are made up of the sam

material and have the same mass. Wi

radius of 2.0 mm and wire B has rad f4.
The resistance of wire B is 2 resistance of
wire A is Q.
32)
¥4
b R = p— =

59.

Ans.

Sol.

Two parallel long current carrying wire separated
by a distance 2r are shown in the figure. The ratio
of magnetic field at A to the magnetic field

X
produced at Cis —. The value of xis .

N 21

A<€--D——>

Sox=5

Mercury is filled in a tube of radius 2 cm up to a
height of 30 cm. The force exerted by mercury on
the bottom of the tube is __ N.

(Given, atmospheric pressure = 10° Nm”, density
of mercury = 1.36 x 10 kg m”>, g = 10 ms~,

===
7

177)

F=P,A+p, ghA

=10° x %x(2x10‘2)2

+1.36x104><10><(30><102)(%x(2x102)2j

F=5129+12571=177N
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SECTION-A
61. The equilibrium constant for the reaction

SO, ()=="50, (2)+3 0 (2)

is Kc = 4.9 x 1072 The value of K¢ for the reaction

given below is

280, (g)+O2 (g):2SO3 (g) is

(1)4.9 (2)41.6
3)49 (4)416
Ans. (4)
2 2
Sol. K'C = L :[;—2)
K¢ 49x10
K'c=416.49

62. Find out the major product formed from
following reaction. [Me: —CH3]
Br. Br

D/ Me,NH(2equiv)
NMe, NMe,
o Y
NMe,
2 C(
C2
NM e
NMe,
“
NMe,
Ans. (2)

Sol.

1some
rans
63. \\ Whe

nO, and H,SO; is added to a salt (A), the
h yellow gas liberated as salt (A) is :

) NaBr (2) Cal,
(3) KNO; (4) NH,CI
ns. (4)

Sol. 2NH,Cl+MnO, +2H,SO, —2—>MnSO,
+(NH,),S0O, +2H,0+ CI, T

greenish

yellow
solution

64. The correct statement/s about Hydrogen bonding

is/are :

A. Hydrogen bonding exists when H is covalently
bonded to the highly electro negative atom.

B. Intermolecular H bonding is present in o-nitro
phenol

C. Intramolecular H bonding is present in HF.

D. The magnitude of H bonding depends on the
physical state of the compound.

E. H-bonding has powerful effect on the structure
and properties of compounds.

Choose the correct answer from the options given

below :

(1) A only (2) A, D, E only

(3) A, B, D only (4) A, B, C only
Ans. (2)
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Sol. (A) Generally hydrogen bonding exists when H is

65.

bonded to the

electronegative atom like F, O, N.

covalently highly
(B) Intramolecular H bonding is present in
O,
O\ / \\
N |
o

(C) Intermolecular Hydrogen bonding is present
in HF

(D) The magnitude has Hydrogen bonding in solid
state is greater than liquid state.

(E) Hydrogen bonding has powerfull effect on the
structure & properties of compound like
melting point, boiling point, density etc.

ONa"
WA “«B»
(= Lo o
O
H H

In the above chemical reaction sequence “

and “B” respectively are :

(1) 05, Zn/H,0 and NaOH e, / I,
(2) H,O, H" and NaOH i /
(3) H,0, H" and KMnO,

(4) O3, Zn/H,0 and KMnO,

. (1)

ne-1, 2-diol is

OeNa63
_% O + CHI3
2
H
{ Benize

(2) resorcinol

(4) o-cresol

IUPAC name : Benzene-1,2-diol

Common name : catechol

67.

Product A

Ans.

Sol.

C,H;0H
CH;— aOH ——> CH,-CH=CH,
Q Product

Ans.

Sol.

CH;—CH,—CH, - Br+NaOH —=%5%% 5 product A’

H,O
H+

> Product "B"

Diborane
H,0/H,0,/ OH

Product "C"

Consider the above reactions, identify ptoduct B
and product C.

(1) B =C = 2-Propanol

(2) B =2-Propanol C=1-P ol

(3) B = 1-Propanol C = 2*Rropan

(4) B=C=1-Prop
2
H
’bﬁ CH3—(iC)H—CH3
2-Propanol

[B]

B,H,
H,0/H,0,/0OH®
CH3—CH2—CH2—OH

1-Propanol
[C]

The adsorbent used in adsorption chromatography

is/are
A. silica gel B. alumina
C. quick lime D. magnesia

Choose the most appropriate answer from the

options given below :

(1) B only (2) C and D only
(3) A and B only (4) A only
(&)

The most common polar and acidic support used is
adsorption chromatography is silica. The surface
silanol groups on their supported to adsorb polar
compound and work particularly well for basic
substances. Alumina is the example of polar and
is used

basic adsorbent that in adsorption

chromatography.
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Ans.

Sol.

70.

Ans.

Sol.

o (IT°

Product P is

(1

2

) A

{

C§<\

3

“4)
()

4

B

)

KOH alc

—_> major product "P"

Alc. KO X

(Maj

Correct order of stability of carbanion is

©

YA\
a b
(1)c>b>d>a

(3)d>a>c>b
“

As we know ©

=

c
b>c>d
c>b>a

(d) 98 aromatic and the

aromatic. Hence compound
pmpound (a) is least stable

VA

71.  The correct order of the first ionization enthalpy is

(1) Al>Ga>Tl (2) Ga> Al>B
(3)B>Al>Ga (4) TI> Ga> Al
Ans. (4)

Sol. (i) due to lanthanide contraction T/ has more I.E.

as compared to Ga and A/

(i) due to scandide contraction Ga has more I.E. as

compared to A/
72. Ifaniron (III) complex with the

[ Fe(NH,) (CN), | has

orbital, then the value of x

(s

3)3 4
Ans. (2)

Sol. Comp

73. el eell, using hydrogen and oxygen as fuels,

. has been used in spaceship

. has as efficiency of 40% to produce electricity
C. uses aluminium as catalysts

D. is eco-friendly

E. is actually a type of Galvanic cell only

(1) A,B,C only (2) A,B,D only
(3) A,B,D,E only (4) A,D,E only
Ans. (4)

Sol. Fuel cell is used in spaceship and it is type of
galvanic cell.
74. Choose the Incorrect Statement about Dalton's
Atomic Theory
(1) Compounds are formed when atoms of
different elements combine in any ratio
(2) All the atoms of a given element have
identical properties including identical mass
(3) Matter consists of indivisible atoms
(4) Chemical reactions involve recorganization of
atoms
Ans. (1)
Sol. In compound atoms of different elements combine
in fixed ratio by mass.
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75. Match List I with List II

LIST I LIST IT
A. |o- Glucose and a-Galactose |I. |Functional isomers
B. |a- Glucose and B-Glucose |II. |Homologous
C. |a- Glucose and a-Fructose [III. |[Anomers
D. |a- Glucose and a-Ribose IV. |Epimers

Choose the correct answer from the options given
below:
(1) A-11, B-1V, C-II, D-I
(2) A-11, B-1V, C-I, D-1T
(3) A-1V, B-I11, C-1, D-1I
(4) A-1V, B-II1, C-II, D-I
Ans. (3)
Sol. Based on biomolecules theory and structure of
these named compounds —
(A) a-Glucose and a-Galactose (IV) Epimers.
(B) a-Glucose and p-Glucose (III) Anomers
(C) o-Glucose and a-Fructose (I) Functional isomers
(D) a-Glucose and a-Ribose (1) Homologous
76.  Given below are two statements:
Statement I : The correct order of first ionizatio

enthalpy values of Li, Na, F and Clis Na<Li
Statement II :

The correct order
electron gain enthalpy values of Li
Na<Li<F<Cl

Na < Li < Cl < F

NS \ U \J
LE, inkJ/mol 496 520 1256 1681
(ii) Na < Li < F <

\ ¢ I )

A H inkJ/mol -53 —60 -328 —349

77.  For a strong electrolyte, a plot of molar conductivity
against (concentration)'” is a straight line, with a
negative slope, the correct unit for the slope is
(1) S cm® mol ** L' (2) S cm® mol ' L'"?

(3) S cm? mol **L (4) S cm? mol*? L2

Ans. (1)

Sol. A, =A°—AJC

Units of A\fa =S c¢cm’ mole™
Uits of A = S cm® mole™
78. A first row transitio +2 oxidation state

moment value of 3.86 BM.

has a spin-o

The atomic the metal is
(H2 (2) 26
(4)23
Ans. (4)
S = [Ar]3d?

»V7? = [Ar]3d’
»sMn"? = [Ar]3d’
»Fe™ = [Ar]3d°

79. The number of unpaired d-electrons in

[Co(H,0)is
(1)4 (2)2
3)0 41
Ans. (3)
Sol. = [Co(H,0)]"
€
&
3
A

No unpaired electrons
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80. The number of species from the following that
have pyramidal geometry around the central atom
is

S,027,80;7,80;7,S,02

(1) 4 (2)3

31 4?2
Ans. (3)

S (0] 0]
o0
S.
o/|_\o*’ 71 No 7 1No o Do Yo
Pyramidal

tetrahedral with respect to central atom

SECTION-B
81. The maximum number of orbitals which can be

identified withn =4 and m; = 0 1s

Ans. (4)
n=4, (JCTTICTTTTICITTT
Sol. 4s  4p 4d 4f
m= 1 1 1 1

So answer is 4.

82. Number of compounds/species from followi
with non-zero dipole moment is
BeCl,, BCl;, NF3;, XeF,, C 2 »S, HBr,
CO,, H,, HCl

Ans. (5)

Sol.

83.
ally from 60 L to 20 L using constant
pressure of 5 atm. Heat exchange Q for the

compression is — Lit. atm.

Ans. (200)

Sol.

84.

Ans.

Sol.

8s.

Ans.

Sol.

86.

Ans.

As isothermal AU =0

and process is irreversible

Q=-W=—[-Pex (V2 - V)]
Q=5(20-60)=-200 atm-L

From 6.55 g of aniline, the maximum amount of
acetanilide that can be prepared willbe  x10"' g.
()

so 6.55¢g

95 x

Con following reaction, the rate
expres which is given below

+ C

ate = k [A]"* [B]"?

The reaction 1is initiated by taking 1M

concentration A and B each. If the rate constant (k)
is 4.6 x 1072 s, then the time taken for A to

become 0.1 M is sec. (nearest integer)

(50)
K=2303, . 1
t 0.1
46102 = 2398
t
t =50 sec.

Phthalimide is made to undergo following

sequence of reactions.

(i) KOH
(ii)Benzylchloride
Phthalimide > p
Total number of © bonds present in product 'P'
is/are
®)
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Sol.
.+ K'OH %
N-H——> N K®
(0)

(Phthalimide)

o
(P)
Total number of n-bonds present in product P is 8
87. The total number of 'sigma' and 'Pi' bonds in
2-oxohex-4-ynoic acid is__ .

Ans. (18)

Sol. n(ﬁ |

2-Oxohex-4-ynoic acid

Number of c-bonds = 14
Number of n-bonds = 4
=18
88. A first row transition metal with highest

of atomisation, upon reaction with @

temperature forms oxides of fou

fpoié m

s
, Ti:22,V:23,

Cr:24,Mn: 7, Ni:28 ,Cu: 29,
Zn : 30)
Ans.
s hi enthalpy of atomisation (515 kJ/mol)
amo t row transition elements.
V105

Here '"V' is in +5 oxidation state

V™ = 15 2s” 2p° 3s® 3p® (no unpaired electrons)

89. 2.7 Kg of each of water and acetic acid are mixed,
The freezing point of the solution will be —x °C.

Consider the acetic acid does not dimerise in

water, nor dissociates in water x = (nearest
integer)
[Given : Molar mass of water = 18 g mol

acetic acid = 60 g mol ']

"H,0: 1.86 K kg mol '

%t acetic acid : 3.90 K kg mol
freezing point : H,O =27
Ans. (31)
Sol. As moles of gwater C

water is solv

T°r = (Tr)s
700/ 60
0-@@p)s ——
2700/1000
(Te)s =
90. ani compound obtained from vanilla beans,

s total sum of oxygen atoms and =« electrons is__

. (an

ol. Vanillin compound is an organic compound
molecular formula CgHgO;. It is a phenolic aldehyde.
Its functional compounds include aldehyde, hydroxyl
and ether. It is the primary component of the extract
of the vanilla beans.

H 0

OCH;
OH

Total sum of oxygen atoms and m-electrons is 3 + 8 =11
Total number of oxygen atoms = 3
Total number of n-bonds = 4

.. Total number of w-electrons = 8
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FINAL JEE-MAIN EXAMINATION - APRIL, 2024

(Held On Friday 05t April, 2024) TIME:9:00 AM to 12: 00 NOON
SECTION-A 2. Let a rectangle ABCD of sides 2 and 4 be inscribed
1.  Let d be the distance of the point of intersection of in another rectangle PQRS such that the vertices of
the lines x+6 _y_z+l and the rectangle ABCD lie on the sideS)of the
3 2 1
rectangle PQRS. Let a and b be thi f the
x-7 y-9 z-4 .
2 3 from the point (7, 8, 9). Then rectangle PQRS when its ar maximum. Then
d*+ 6 is equal to : (a+b)° is equal to
(1) 72 (2) 69 ()72
3)75 (4) 78 (3) 80
Ans. (3) Ans. (1)
x+6 y z+1
Sol. 3 = 5 = " =\ ...(D) ® 4cos(90-0)
X=3\L-6,y=2%z=A—1 4 906
2in(90-0)
x=7 y-9 z-4 2) (]
4 3 2 " 2 2 Q
_ _ _ 2c0s(90-0)
=4p+7,y=3u+9,z=2u+
x=4u+7,y=3u+9,z=2n+4 A 2 oCh
3A-6=4pu+7=31-4p=13 ’ L - Q
l"l' “’ @100 b(ooﬁ‘:,
2A=3u+9=21-3u=9 . x3 P

6 —8u=126
h= Area = (4cos0 + 2sin0) (2cos0 + 4sinf)

6\ — 2
on=27 = 8¢0s’0 + 16sin0cos0 + 4sinOcosO + 8sin’0
=& + 20 sinOcosO
=8+ 10 sin20
=3\ —
Max Area= 8+ 10 =18 (sin20 = 1) 6 =45°

A=

(a + b)> = (4cosO + 2sind + 2cos0 + 4sind)
= (6¢0s0 + 6sin0)

int. point (3,6,2); (7,8, 9)
=36 (sind + cos0)’

d*=16+4+49=69
_ 2

Ans.d*+6=69+6=75 = 3602)
=72
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Sol.

Let two straight lines drawn from the origin
O intersect the line 3x + 4y = 12 at the points P and
Q such that AOPQ is an isosceles triangle and
ZPOQ = 90°. If [ = OP*> + PQ* + QO? then the

greatest integer less than or equal to / is :

(1) 44 (2) 48
(3) 46 (4)42
Ans. (3)
Q(rcos(90+0), rsin(90+0) = (—rsinb,rcos0)
P(rcos0, rsin0)
0
0 N

3x +4y=12

3(rcosB) + 4(rsinB) = 12
r(3cosO + 4sinB) =12 ...(1)
3(-rsinB) + 4(rcosB) = 12
r(-3sin0 + 4cos0) = 12 ...(2)

2 2
(Ej +(2) =(3c0s0 +4sin0)* + (=3sin 0 + 4 cosO)
T r

2
Z(EJ =9+16

T
2XIM 25 = 288 =257
T
288,
="
25
:ﬁ(Ejzr
5
(=O0P’ + BQ:+

+ 0s0 ¥sin0)’ + r’(sind + cosh)’

+r°(1 + sin20 + 1 — 2sin20)

=2r

= 4(&) - @ =46.08
25 25

[¢]=46

Sol.

If y = y(x) is the solution of the differential

dy

equation — + 2y = sin (2x), y(0) = z, then
dx 4

T .
y(gj is equal to :

(1) e—ﬂ:/g (2) e—T[/4
(3) eTC/4 (4) eTI:/S
Ans. (2)

dy . 3
—+2y=sin2x, y(0)=—

x X, y(0)=7

1F= el =

ye™ = J- e sin2x

2s8in2x —2cos2x ox
= g +1.e

kg

|
x=£, y=l 2sin = —2cos = |+e (SJ
8 8 4 4

g

y=0+eiZ

For the function
. 2 5 T
f(x) = sinx + 3x — — (x" + x), where x € 0,5 ,
n
consider the following two statements :

(D fis increasing in (0,%)

(IT) ' is decreasing in (0,%) .

Between the above two statements,
(1) only (1) is true.

(2) only (II) is true.

(3) neither (I) nor (II) is true.

(4) both (I) and (II) are true.
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Sol.

Sol.

Ans. (4)

f(x) = sinx + 3x — 2 (x*+x) xe [0,%}
n

f(x)=cosx+3—3(2x+1)>o fix) T
T

f(x) = —sinx + 0 — g )

— sinx— 2 <0 f(x) 4
T

T
O0<x< —

2
= ——
I

T
+3

32253 20x41)53-2(n4 1)
Y T T

(+ve)

(O <2x<Tm

+1 +1

+3

+1

)

_2 > _—2(2x+1) > _3(,” 1)
I

TT
+3

(+ve)

If the system of equations
lIx+y+Aiz=-5
2x +3y+5z=3

8x —19y—-39z=p

has infinitely many solutions, then A* —

to:
(1) 49
(3) 47

Ans. (3)
lIx+y+Aiz=-5
2x +3y+5z=3

8x — 19y — 39

X

= M 117 +95) — 1(=78 — 40) + A(—38 — 24)

for infinite so

(2) 45
(4) 51

= 11(-22) + 118 — M(62) =0
= 620 =118 —242

= A=

~124

62

-2

5 1 -2
D, =[3 3 5|=0
wo-19 -39

= —5(=117 + 95) = 1(=117 — 5p) — 2(-57 = 3p) = 0
= —5(-22)+ 117+ 5p+ 114 + 6p=0

= 1lp=-110-231=-341

= pu=-31

M —pn=2)*-(31)=16+31=47

7. LetA={1,3,7,9,11} and B = { 12}.
Then the total number ne ps
f: A — B, such that f (1)
(1) 180
(3) 480

Ans. (4)

Sol.

=11,3,7,9,11}
={2,4,5,7,8,10,12}
f(l1) +f(3) =14
(i2+12
(i) 4 + 10
2x(2x5x4x3)=240

sin3x + asinx —cos3x
b
3

8. If the function f(x)=

x € R, is continuous at x = 0, then f(0) is equal to :

(H2 (2)-2
(34 (4) 4
Ans. (4)

Sol. f(x)= sin3x + a.sinx —cos3x

3
is continuous at x =0

(3x)* ( x> J [ (3x)? J
3x— +o.to| x——.. |-B|1-
lim = 3 3 2 =1(0)

x—0 X
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2 —
—B+x(3+oc)+9B; +[E7—E] }
lim = |—3 =1(0)
x—0 X
for exist
27 o
B=0,3+a=0, — =1(0)
BB
27 (3)
=3, -=—- =f(0
o P 0)
—27+3
f(0) = =—4
0) o
136sinx

dx isequal to:

9. The integral
b 3sinXx +5cosx

Sk b

(1)3n—-501log.2 + 20 log. 5
(2)3n—251og.2 + 10 log.5

(3) 31— 10 1oge(2J§) +10 log. 5
(4) 3m1—30 log.2 + 20 log. 5
Ans. (1)

n/4 .
Sol. I= [—30smx 4
0 3sinxX + 5cosx

136sinx = A(3sinx + 5cosx) + B(3cosx —
136 =3A-5B (D)
0=5A+3B ...(2)

3B=-5A= B=—§A

10.

Sol.

n/4 . /4 .
- I A(3smx+SCosx)+ J~ B(3cosx —5sinx)

3sinX + 5cosx 3sinXx + 5cosx

0 0

0

—12( ) 20n (\/_ \/_J m(0+5)

= 31—20/n42 +20(n5

= A(X)n/4 + B[Zn 3sinXx + SCOS)()]T[/4

=3n-20x §€n2 +20/n5

=31—-50/n2+20¢

¢ ingthe quadratic equation

osen from the set

256 @ ﬁ
3) - @)

64 128
Ans. (3)

ax’ +bx+c=0

a,b,ce {1,2,3,4,5,6,7, 8}
Repeated roots D =0

= b’ —4ac=0=b>=4ac

8 1

Prob = =—
Eqx8x8 64

= (a,b,¢)
(1,2,1)5;(2,4,2);(1,4,4);(4,4,1); (3,6, 3);
(2,8,8);(8,8,2);(4,8,4)

8 case
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11.

Sol.

12.

Sol.

Let A and B be two square matrices of order 3
such that |A| =3 and |B| = 2.
Then |AT A(adj(2A)) ' (adj(4B))(adj(AB)) 'AA|

is equal to :

(1) 64 (2) 81
(3)32 (4) 108
Ans. (1)

|A|=3,|B|=2

[ATA(adj(2A)) "' (adj(4B)) (adj(AB)) 'AA]
= 3x3x|(adj(2A) | * [adj(4B)| * |(adj(AB))"'|x3x3

2 { A

1 912 A2 1
ladj2A)| ladj(AB)|
1 R
~ 2%[adjA|  |adjB-adjA|
R 1
Y 223

=34 '261,32 IVR 2.221‘32 —64

Let a circle C of radius 1 and closer to the origin
such that the lines passing through the poin 2)

and parallel to the coordinate axes tou

the shortest distance of the circle C the
(5,5)1s:

(1) 242 5

(3) H2 @

Ans. (4)

¢ Q(5,5)
P(3.2)
Jﬁ

R
C2, 1 /
(@) \_/

13.

Sol.

Coordinates of the centre will be (2, 1)
Equation of circle will be

(=2 +(y-1'=1

QC=(5-2)" +(5-17
QC=5

shortest distance
=RQ=CQ-CR

=5-1

=4

Let the line 2x + 3y — k

intersect the

n

n 2m +n is equal to

(1) 10 ) 11
3)13 4 12
Ans. (2)

Centre of the circle = (%,IJ

Equation of diameter =2x + 3y -k =0

2GJ+3(1)—1<=0

=k=6
Now, Equation of ellipse becomes
X’ +9y* =36

2 2
x Y

6> 22
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14.

Sol.

2 2
length of LR = v _22
a 6

8§ 4_m
6 3 n

S 2m+n=2(4)+3=11

Consider the following two statements :

Statement 1 : For any two non-zero complex

numbers z;, z,

Z Z
4 %

(z+z)
2]+ 2, YA

<2(|z,|+|z,|) and

Statement II : If x, y, z are three distinct complex
numbers and a, b, ¢ are three positive real numbers

b c

such that = =
y-7 |z—x [x-y

, then

Between the above two statements,

(1) both Statement I and Statement II are incorrec
(2) Statement I is incorrect but Statement 1 is co

(3) Statement I is correct but Statement II is4
(4) both Statement I and Stateme arejeorrect.
Ans. (3)

Statement I :

Ly <
|Zl| |Zz| |Zl| |Zz|

Z Z
Ly 20<)

|Zl| |Zz|

e+

ﬂ+é.g¢m%p
1 2

.. statement I is correct
For Statement I1I :

a:bzc
y=2| [z=x| [x-y]

2 2 2
a b < 4

2= 2 2=
y=2 |z=x" [x-y]|

2=y -7 = A0y 4

b’ =Mz —x) d’Frx-y)(X-Y)
2 2
A “A(y-Z+Z-X+X-y)=0
y— Z
%alse
15. 0| 0,2 isasolution of 4 cosd — 3 sind= 1.
Then cos0 is equal to :
(UL (z)ﬂ
(V6] (306-2]
6+\/g 4
Q) —/—— ) ————
(3J€+2) (3J€+2)
Ans. (1)
0
—tan2 2tan
Sol. 4[1 tan26/2]_3 2 |=1
1+tan“0/2 1+tan2 >
2
0
let tan—=t
2
4—4t” -6t
— 2 =!
1+t

448 —6t=1+1t
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=52 +6t-3=0

L P6-4(5)(-3)

2(5)

_—6++/96

10

_—6+4/6
10

B 1_(2\/3—3]2 1_(24+9—12\/€]

0 1—t 5 25
COSU = = =
1+t ’ -
1{2\/3_1 1+(24+9 12\/€J
5 25

_25-33+126 _ 12J6-8 _ 664 29+6V6
25+33-12J6  58-12/6 29-6J6 29+646

_100+150v6 _4+6\6 4-6V6
625 25 4-66

-200 -8 4

:25(4—6\/5) 4—6J6 36-2

1 1 1
16. If + +...+ =m
J1+2 2+ V99 +
SR S =n, epoint (m, n)
1-2 2-3 99-100

lies on the line

() 11(x-1)-1

2)11x-2)- 0
11( Oy
11x — 0

An
1 1 1

Sol.

N NN TN N TP T
V-2 V23 5 -i00 _
- R — =m

100-1=m =>m=9

1 1 1
—t—+... =n
99-100

1 1.1 1 1 1

1 2 2 3799 100

= 11(9) - 10

=99 _99—

Ansiop
17. f(

11x—100y =0
+2x°+3x+ 1, x € R, and g(x) be a

nction such that g(f(x))=x for all x € R. Then

() equal to :
g'(7
(17 (2) 42
3)1 (4) 14
Ans. (4)

Sol. f(x)=x"+2x"+3x+1
fi(x)=5x"+6x"+3
f(1)=5+6+3=14
g(f(x)) =x
gdx))f(x) =1
for f(x) =7
S>x+2x°+3x+1=7
=>x=1

11
ghtf=1= g'(7)=%=ﬁ
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18.

Sol.

19.

Sol.

x=1Lfx)=7T=g(7)=1

1,
g'(7) 1/14
If AQ, -1, 2), B(S, 7,

_6)a C(37

4, —-10) and

D(-1l, -4, -2) are the vertices of a quadrilateral

ABCD, then its area is :
(1) 12429

(3) 2447
Ans. (1)

A(l,-1,2)
B(S: 7: _6)

C@3, 4,-10)
D(_la _45 _2)

(2) 2429
(4) 487

Area = %|AC xBD| =%|(2§ +5)-12k)x(61+11] —412)|

=%‘112§—64]—8f<‘
=4‘14i—83—f<‘
= 4196+ 64 +1

= 4261
—12429

The value of I

—T

Ok

n
2
Ans.

J- 2y(1 +smy)d
1+cos’y

=T

4) 27

i

=13

1+cos? y
(0dd)

siny

T 2ysiny dy

2

1+cos’y

(Even)

ysiny dy
1+c0s y

14]

1+ cos? y

20. If the line 2;X=E=4—z makes a right
4h+1
angle with the line x+3:1—2y:5—z , then
3u 6
4\ +9uis equal to :
(1) 13 2)4
35 (OX
Ans. (4)
Sol. X2 4, )
3 40 +1
2
x-2 Y73 z-4
(-3) (4%+1) (-1
3
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21.

Sol.

x+3 1-2y 5-z

e
3u 6 7 @)
1

X+3 y_E _z-5

3u (3 D
Right angle = (~3)(3)+ (“3* 1](—3) L(-1)(=T)=0
94 —1+7=0
40 +9u="6

SECTION-B

From a lot of 10 items, which include 3 defective
items, a sample of 5 items is drawn at random. Let
the random variable X denote the number of
defective items in the sample. If the variance of X
is o, then 9667 is equal to

Ans. (56)

X = denotes number of defective

X 0 1 2 3

P T35 L
®| 522|102
x> | 0 | 1 4 9
px2| 0 S 120159
X1 212 |12

S 1103
pxi | 0 | 12

22. If the constant term in the expansion of

9
(1+ 2x — 3x%) ze —%) is p, then 108p is equal
X
to
Ans. (54)

3 1y
Sol. (1+2x—3x3) —xP-—
2 3x

3 1y
General term m (—xz ——j
2 3x
39—21‘ . iy
:9Cr _29__r(_1) 83

7
—+
18

23. The area of the region enclosed by the parabolas
y=x"—5xandy="7x —x"is
Ans. (72)
NTA Ans. (198)

Sol. y=x’-5xandy=7x-x

9(x)

(6, 6)

f(x)
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24,

Sol.

25.

Sol.

[}/ (200 ~fx)pdx

j(f((7x—x2) (= 5%))dx

.[6(12x—2xz)dx = [uﬁ _KT
0 2 3

= 6(6) —%(6)3

=216 144 = 72 unit’

The number of ways of getting a sum 16 on
throwing a dice four times is

Ans. (125)

x'+x* ..+ x%

4
X4{1—X6j
1-x

x(1=x%)*(1—=x) ™

x'[1-4x°+ 6x". ] [(1=x) ]
x*—4x"+6x'.) (1)

x*—4x""+ 6x') (1 + PCpx"2+°Cex° ..)
(PC—4°Ce+ 6)x'°

(P°C3—4°C4 + 6)

=35x13-6x8x7+

=455-336+6

| = 3[a]+2{a}}, where [t]

er less than or equal to t

72 is equal to

aes
Ans. (18)

[2a— 1| =3[a] +2{a}
[2a—1]=[a] +2a

Case-1: a> l
2

2a—1=[a] +2a

[a]=—-1 ..ae[-1,0)Reject

Case-2: a< l
2

—2a+1=[a]+2a
a=1+f

2(0+H)+1=1+21+2f

26. erentiable function in the interval

t2f(x) — x*f(t) _

t—x

0, o) such that f(1) = 1 and lim 1

t—x

each x > 0. Then 2 f(2) + 3 f(3) is equal to

Ans. (24)

2000y o2
Sol. limM=

t—ox

1
t—x

i 26F00) - x*f'(x) _

t—x

1

2x.f(x) - x2f'(x) =1

Put f(1) = 1
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27.

Sol.

28.

22X +1
3x

17

f2)=—

f(3) = %

17 55 72
26(2) +3f(3) = —+—=="-=24
(2) +363) = =+ ===

Let a;, ay, a3, ... be in an arithmetic progression of
positive terms.

Let Ay = a12 - a22 + a32 - 2142 +..+ aZk,lz — aZkz.

If A; =153, As =435 and a’+a’+a’= 66,
then a;; — A7 is equal to
Ans. (910)

d — common diff.

Ay =-kd[2a + 2k — 1)d]
A;=-153

= 153 = 13d[2a + 5d]
51 =d[2a+ 5d]
As=-435

435 = 5d[2a + 9d]

87 =d[2a + 9d]

2)-

36 = 4d’

(D)

"73[2+39]] =910
i-3j+7k, b=2i—j+k and ¢ be a
vector such that (5+2f))x6=3(6x5). If

a-¢=130, then b-¢ is equal to
Ans. (30)

Sol.

29.

Sol.

(d+2b)xc=3(cxd)

(2B+45)x6=0

¢ =x(4a+26)=x(8i —14]+30K)

=130

al

a-

8\ + 424 + 2101 =130

A=

N | —

¢=4i-7j+15k

b-¢c =8+7+15=3
The numbergef di

Case

X +2x-5x-5-1=0

X =3x-6=0

L3 +19+24 3433
2 2

One positive root

Case-2

-1<x<0

X =2x-5x-5-1=0
X’ +7x+6=0
x+6)(x+1)=0
x=-1

one root in range
Case-3

2<x<-1

X' —2x+5x+5-1=0
X’ —3x-4=0
x-4)E+1)=0

roots of the equation
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30.

Sol.

No root in range
Case-4

x <=2
X+7x+4=0

L TTEN49-16 7433

2 2

one root in range

Total number of distinct roots are 3

Suppose AB is a focal chord of the parabola
y* = 12x of length / and slope m < 3. If the
distance of the chord AB from the origin is d, then
1d* is equal to

Ans. (108)

/= 4a cosec’0

f=l2><d—92
/d*=108

o
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SECTION-A
31. Light emerges out of a convex lens when a source
of light kept at its focus. The shape of wavefront of
the light is:
(1) Both spherical and cylindrical
(2) Cylindrical
(3) Spherical
(4) Plane
Ans. (4)
Sol. Light emerges parallel

.. planor wavefront

Y Vv V¥

32. Following gates section is connected in a compl

suitable circuit.

A
B
C

o>

bination, bulb will

One end of bulb must be at high (1) and other must
be at low (0).
Option (2) satisfy this condition

33. If G be the gravitational t and>u the

energy density then w 0 e following

t the VuG :

quantity have the di a

=[L'T7)
tion (2) is correct
34. Given below are two statements :

Statement-I: When a capillary tube is dipped into
a liquid, the liquid neither rises nor falls in the
capillary. The contact angle may be 0°.
Statement-II: The contact angle between a solid
and a liquid is a property of the material of the
solid and liquid as well :

In the light of above statement, choose the correct
answer from the options given below.

(1) Statement-I is false but Statement-II is true.
(2) Both Statement-I and Statement-II are true.
(3) Both Statement-I and Statement-II are false.
(4) Statement-I is true and Statement-II is false.

Ans. (1)
Sol. Capillary rise
he 2TcosO :
per

If 6 = 0° then rise is non-zero
.. Statement-1 is incorrect.
Option(1) is correct
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35. Given below are two statements:
Vop M, M,
>V
Statement-I: Figure shows the variation of
stopping potential with frequency (v) for the two
photosensitive materials M; and M,. The slope
gives value of % , where h is Planck's constant, e is
the charge of electron.
Statement-II: M, will emit photoelectrons of
greater kinetic energy for the incident radiation
having same frequency.
In the light of the above statements, choose the
most appropriate answer from the options given
below.
(1) Statement-I is correct and Statement-II i
incorrect.
(2) Statement-I is incorrect but Sta i
correct.
(3) Both Statement-I and ntsll are
incorrect.
(4) Both Stateme @ tatement-II are
correct.
Ans. (1)

erial has SO

higher work function,
statement-(II) is incorrect.

Option (1) is correct.

36. The angle between vector Q and the resultant of
(2Q +2P) and (2Q -2P) is:
(1 o°
(2) tan™' M
2Q+2P
(3) tan™ (3)
Q
a(2Q
4) tan™' | =
@[22
Ans. (1)
Sol. R=(2Q+2P)+(2Q
37.
and afproton is in the order of:
(2) 10"
) 107 (4) 10°

_kQQ, 9x10°x1.6x10" x1.6x10™"

r2

~Gmm, 6.67x107"" x9.1x107' x1.6x10™

r’ r’

% ~0.23x10%* =2.3x10%

g
Option (1)
In a co-axial straight cable, the central conductor

38.

and the outer conductor carry equal currents in
opposite directions. The magnetic field is zero.
(1) inside the outer conductor
(2) in between the two conductors
(3) outside the cable
(4) inside the inner conductor
Ans. (3)
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T
(&)

Sol.
qSB.dZ’ =M,i,,. =0
.. B=0 outside the cable
39. An electron rotates in a circle around a nucleus
having positive charge Ze. Correct relation
between total energy (E) of electron to its potential
energy (U) is:
(1)E=2U (2)2E=3U
(3)E=U 4)2E=U
Ans. (4)
k(Z ?
Sol. FoKZOE@ _mv
r r
KE = l mv? = lm
2 2 r
Kz
o _K(Zo)©)
r
TE — K(Ze)(e) K(Ze)(e) _ —K(
2r r
TE = PE
2
2TE=PE
Option (4)
40. If the collisiondfie 0 rogen molecules in
a closed °C is Z, then the collision
stem at 127° Cis :
4
1 2) =72
( ) 3
2 3
3)) =72 4) =7
3 5 4 2
Ans. (3)
Sol. Assuming mean free path constant.

41.

42.

£_ |4 _ [300
£, \T, V400

of Inertia about their diameter axis

8
figure is \/: . The value of
X
A A

R
< 4R >
B ) B
1)3 ) 17
7 4) 51
2 2 2
sphere = g MR = Mkl
L Mar) MR 4 M 2R)*
cylinder E ( ) Z (
_ 9 MRr2 — Mk
12

_ /i
67

Two conducting circular loops A and B are placed
in the same plane with their centres coinciding as
shown in figure. The mutual inductance between

them is:
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(1 o okl
2b 2n a
@ L @t &
2a 2n b
Ans. (1)
Sol. $=Mi=BA
— Mi = ol 2
2b
Mz Mo
2b
43. Match list-I with list-11I:
List-1 List-1T
(A)Kinetic energy of planet |(I) | GMm
o
(B)|Gravitation Potentiali(IT) | GMm
energy of Sun-planet 2a
system.

(C)[Total mechanical energy|(Ill)) Gm

of planet r
(D)|[Escape energy at the(IV) GMm
surface of planet for unit 2a

mass object

(Where a = radius of planet orbit, r =
planet, M = mass of Sun, m = mass anet)
Choose the correct answer fro ptidns given
below:

(1) (A)-1I, B) -1, (C)
(2) (A) - 111, (B) - IV.

) A -1 B) -

44. A wooden block of mass S5kg rests on soft
horizontal floor. When an iron cylinder of mass 25
kg is placed on the top of the block, the floor yields
and the block and the cylinder together go down

with an acceleration of 0.1 ms 2. The action force
of the system on the floor is equal to:

(1)297N (2) 294N

(3)291 N (4) 196 N
Ans. (3)
Sol. Taking g =9.8 m/s’

‘25 kg\
5kg | O1m/s’

NT $30 x 9.8= 204

294 -N=30x0.1

N =291
45. A simple péndulu g\small oscillations at a

place R heigh urface has time period

(2) 2T, =3T,
4) 2T, =T,

[

T =2n,/[—(2R)*
| GM( )
T, =2n /LGR)Z
: GM

46. A body of mass 50 kg is lifted to a height of 20 m
from the ground in the two different ways as
shown in the figures. The ratio of work done
against the gravity in both the respective cases,
will be:
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M=50kg h =20m

A\ 30°
Case-1: Pulled straight up

Case-2: Along the ramp

(M1:1 2)2:1
3)3:2 4)1:2
Ans. (1)

Sol. Work done by gravity is independent of path. It

depends only on vertical displacement so work

done in both cases will be same.

Option (1) is correct

47. Time periods of oscillation of the same simple
pendulum measured using four different measuring
clocks were recorded as 4.62 s, 4.632 s, 4.6 s and
4.64 s. The arithmetic mean of these reading

correct significant figure is.

(1)4.623 s (2)4.62s
(3)4.6s 4)5s
Ans. (3)
Sol. Sum of number by consideringgsi nt digit
sum=4.6+4.6+4.6+4.6= ”
Arithmetic Mean = <
48.

(1)61.6]
(3) 61671

(2)431.2]
(4)19.6 ]

Ans. (1)
Sol. AU =0 (Cyclic process)
AQ =W =area of P-V curve.
=1 x (140 x10° Pa) x (140 x10° m°)
AQ=61.6J
49. In the given figure R; = 10Q, R, = 8Q, R; = 4Q
and Ry = 8Q. Battery is ideal with emf 12V.

(2) 10.5Q and 1.14 A
(4)12Qand 1 A

h34 = 200
R34 1s in series with R; so
Req:R234+R1:2+ 10=12Q

i=— =1Amp

50. An alternating voltage of amplitude 40 V and
frequency 4 kHz is applied directly across the
capacitor of 12 pF. The maximum displacement
current between the plates of the capacitor is

nearly:

(H 13 A 2)8A

3)10A 4 12 A
Ans. (4)

Sol. Displacement current is same as conduction
current in capacitor.
xeo Lo

oC 2rfC
B 1
2mx4x10°x12x107°

=3.317Q
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\4 ile

X, 3317

SECTION-B
51. In Young's double slit experiment, carried out with
light of wavelength 5000A, the distance between
the slits is 0.3 mm and the screen is at 200 cm from
the slits. The central maximum is at x = 0 cm. The
value of x for third maxima is ............. mm.
Ans. (10)

AD  5x107x2 10x10°°
= = m

b= " 50 3

For 3" maxima y; =3B = 10 x10° m = 10 mm

Sol.

52. A 2A current carrying straight metal wire of
resistance 1 Q, resistivity 2 X 10°® Qm, area of
cross-section 10 mm” and mass 500 g is suspended
horizontally in mid air by applying a uniform
magnetic field B. The magnitude of B is .............
x 107" T (given, g = 10 m/s?)

Ans. (5)
-6
A 10™
mg = Bi/
mg 5 ¥
B=—2= =0.5 =5x10" Te
il  2x5

53. The electric field between the t ates of

a capacitor of 1.5 uF capacitang

a

@' :

drops to one third
of its initial value in¢ e plates are

connected by a thin resistance of this

wire is ........... | 03=1.1)
Ans. (4)

VO
3

t=t/n3

6.6 x 10°=R (1.5 x 10°°)(1.1)

% _40
1.

54.

Ans. (240
Sol.

5S.

Three blocks M, M,, M3 having masses 4 kg, 6 kg
and 10 kg respectively are hanging from a smooth
pully using rope 1, 2 and 3 as shown in figure. The
tension in the rope 1, T; when they are moving

upward with acceleration of 2ms > is .............. N
(if g =10 m/s’)

20 2 m/s*

200

T,-200=(4+6+10)x2

- Ty =240

The density and breaking stress of a wire are 6 X
10* kg /m’ and 1.2 x 10* N/m’ respectively. The

wire is suspended from a rigid support on a planet
rd
where acceleration due to gravity is ? of the

value on the surface of earth. The maximum length
of the wire with breaking is ............ m (take, g =
10 m/s?)

Ans. (600)
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AT

m
so. YT

T=mg
o T _mg
A A
(cAl)g
A
c 1.2x10%x3
== =

“pg 6x10*x10

A body moves on a frictionless plane starting from

=600

56.
rest. If S, is distance moved betweent=n—1 and t

=n and S, _, is distance moved between t = n —2
n-1

5 is (l — %) for n
S, X
=10. The value of x is ............

and t = n — 1, then the ratio

Ans. (19)

19a

Sol. S = la(2n -1)=—
2 2

NI ! a(2n—3)=%

n-1 5

17 2
=—=]l-—"=x
S 19 X

n

S

n-1

57. If three helium

nucleus then the

Mass defect = Am = (3my, — mc)
=(3 x4.002603 — 12) = 0.007809 u
Energy released

=931 Am MeV

=7.27MeV =727 x 10 MeV
58. An ac source is connected in given series LCR
circuit. The rms potential difference across the
capacitor of 20 pF is .......... V.

L=1H R=3000
7000000 |
C =20 pF

~
<

V= 50\6 sin 100t {yolt

Ans. (50)
Sol. X, =wL=100x1

ms — =——=0.1A
Z 500
rms voltage across capacitor
Vrms = XC irms
=500 x 0.1 =50V
59. In the experiment to determine the galvanometer
1
resistance by half-deflection method, the plot of 6
vs the resistance (R) of the resistance box is shown
in the figure. The figure of merit of the
galvanometer is .............. x10"" A/division. [The
source has emf 2V]
N
2
1 1
—(divh)1=
0 2
1
12
0 2 4 6R(Q)
Ans. (5)
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Sol. 1=K®6

2 —

G+R

L 1_(G+RK _(K) KG
0 2 2 2

Slope = %zi:KzO.SszlOlA

60. Three capacitors of capacitances 25 puF, 30 uF and
45 pF are connected in parallel to a supply of 100
V. Energy stored in the above combination is E.

When these capacitors are connected in series to
.9

the same supply, the stored energy is —E. The
X

value of X IS ....ccoveneee.

Ans. (86)

Sol. In parallel combination : Potential difference is
same across all

Energy = %(C1 +C,+C,)V?

= %(25+30+45)><(1OO)2 x10°=05=E

In series combination: Charge is same on all.

1 I 1 1 I 1 1

c., C, C, C, 25 30

equ

1 (18+15+10) 43 50
C 450 450

:>£=2E=2><0.5:>x=86
86 x X
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61.

Ans.

Sol.
62.

SECTION-A
The incorrect postulates of the Dalton's atomic

theory are :

(A) Atoms of different elements differ in mass.

(B) Matter consists of divisible atoms.

(C) Compounds are formed when atoms of
different element combine in a fixed ratio.

(D) All the atoms of given element have different
properties including mass.

(E) Chemical reactions involve reorganisation of
atoms.

Choose the correct answer from the options given

below :

(1) (B), (D), (E) only

(2) (A), (B), (D) only

(3) (), (D), (E) only

(4) (B), (D) only

“

B,D

The following reaction occurs j st ance

where iron ore is reduced to.ir eta

Ans.

Sol.

(3) Removal of CO
(4) Removal of CO,
@

When solid added no effect on equilibrium.

63.

An

64.

Ans.

Identify compound (Z) in the following reaction

sequence.
Cl
623 K HCI Conc. HNO,
+ NaOH 300 atm X
OH H
NO, N A
(1)
NO,
OH
(3) “4)
NO

2

(&)

Na H H
NO, NO,
+Na0H%} HCl conc.HNO;
X) ()

NO,
2)

Given below are two statements : One is labelled
as Assertion (A) and the other is labelled as
Reason (R)

Assertion (A): Enthalpy of neutralisation of strong

monobasic acid with strong monoacidic base is
always —57 kJ mol™!

Reason (R): Enthalpy of neutralisation is the
amount of heat liberated when one mole of H' ions

furnished by acid combine with one mole of OH

ions furnished by base to form one mole of water.

In the light of the above statements, choose the

correct answer from the options given below.

(1) (A) is true but (R) is false

(2) Both (A) and (R) are true and (R) is the
correct explanation of (A)

(3) (A) is false but (R) is true

(4) Both (A) and (R) are true but (R) is not the
correct explanation of (A)

(0))
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Sol. Enthalpy of neutralization of SA & SB is always
=57 kJ / mol because strong monoacid gives one
mole of H™ and strong mono base gives one mole
of OH which form one mole of water.
65. The statement(s) that are correct about the species

0> ,F o, Na' and Mg2+.

(A) All are isoelectronic

(B) All have the same nuclear charge

(© O has the largest ionic radii

(D) Mg2+ has the smallest ionic radii

Choose the most appropriate answer from the
options given below :

(1) (B), (C) and (D) only

(2) (A), (B), (C) and (D)

(3) (C) and (D) only
4) (A), (C) and (D) only
Ans. (4)
Sol. 02> F Na~ Mg~

(No. ofe") 10 10 10 10

(Tonic radius) O*>F >Na" > Mg"

Zeff O?<F <Na" <Mg"
66. For the compounds:

(A) H3C-CH,—O-CH,—CH,—CHj3

(B) H3C—CH,—CH,—CH,—CHj;

(C) CHy~CH,-C—CH,~CH,
0

(D) H3C*?Hf CHzf CHZ*CH:;
OH

Choose the corre

below :

(1) A)<®B)<
) )
)<
) <(C)

ds having same number of carbon atoms
follow the boiling point order as:

(Boiling poinyirogen bonding >(BOIlNg  POINhigh potrey >
(Boiling point)iow potarity > (Boiling point)uon potar

67. Given below are two statements :
Statement I: In group 13, the stability of +1
oxidation state increases down the group.
Statement I1: The atomic size of gallium is greater
than that of aluminium.

In the light of the above statements, choose the
most appropriate answer from the options given
below:

(1) Statement I is incorrect but Statement II is
correct

(2) Both Statement I and Stat

(3) Both Statement I a
incorrect

(4) Statement 1 is

Ans.
Sol.

oreater/than that of gallium.
ber of o and m bonds present in ethylene
olecule is respectively :

(H3and 1 (2)5and 2
(3)4and 1 (4) 5 and 1
Ans. (4)
H© oH
Sol. ethylene is \C I C< , it has 5o bonds and
o © oH
17 bond.
69. Identify 'A' in the following reaction :
I
() N,H
C CH 24 AT
cH?” 77 Gy etylene gycol /KOR A
CH,
1 CH, (2
(1) \|O;\ 3 () CH3\/\CH3
CH3\ CH3\
C=N-NH, C=N-NH,
® @
H.C, CH,
Ans. (2)
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Sol.

70.

Ans.

Sol.

71.

Ans.

Sol.

72.

Ans.

(0) (i) NoHy .
/K/ CH, (ii)ethylene glycol/KOH 7
CH3 . .
/\/ cH,— Wolf kishner reduction.
CH;

The reaction at cathode in the cells commonly used
in clocks involves.

(1) reduction of Mn from +4 to +3

(2) oxidation of Mn from +3 to +4

(3) reduction of Mn from + 7 to +2

(4) oxidation of Mn from + 2 to +7

¢y

In the cathode reaction manganese (Mn) is reduced
from the +4 oxidation state to the +3 state.

Which one of the following complexes will exhibit
the least paramagnetic behaviour ?

[Atomic number, Cr =24, Mn = 25, Fe =26, Co =27]

(1) [Co(H,0)6]"" (2) [Fe(Ha0)6]” "
3) [Mn(H,0)6]”  (4) [Cr(H0)6]""
(1)
Number of | =./n(n+2)BM
unpaired e
[Co(H0)s]” | 3 3.87
[Fe(H0)s]” | 4 4.89
[Mn(H,0)6)"" | 3 5.92
[Cr(H0)s]” | 4

Least paramagnetic behaviour
Given below are two stateme
as Assertion (A) an
Reason (R).
Assertion (A):
more polar thd
Reason (R

correct explanation of (A)

(2) (A) is true but (R) is false

(3) Both (A) and (R) are true and (R) is the
correct explanation of (A)

(4) (A) is false but (R) is true

(©))

Sol.

73.

Ans.
Sol.

Dipole moment is a vector quantity and for
compound net dipole moment is the vector sum of
all dipoles hence dipole moment of cis form is

greater than trans form.

1 CH3\C c /CH3 y H\C e /CH3
w’  OH o’ \H
Cis 3 trans
(n>0) (n=0)

Given below are two statements :

Statement I: Nitration of bemzeneinvolveSithe

following step —

H
| ®

H-0-NO, =

is base promotes the
fion of benzene.
above statements, choose the

ate answer from the options given

1) th Statement I and Statement II are
mcorrect

2) Statement I is correct but Statement II is
incorrect

(3) Both Statement I and Statement II are
correct

(4) Statement I is incorrect but Statement II is
correct

(2)

In nitration of benzene concentrated H,SO, and

HNO; is

used as reagent which generates

&)
electrophile NO> in following steps:
H

H,SO, + HNO; —— HSO{ +H ~0-NO;
HSO? + H,O+ NO¥?

Lewis acids can promote the formation of

electrophiles not Lewis base
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74.

Ans.

Sol.
75.

Ans.

Sol.

76.

Ans.

Sol.

77.

Ans.

Sol.

78.

Ans.

The correct order of ligands arranged in increasing
field strength.

(1)Cl < OH<Br <CN

(2)F <Br <I <NHj

(3) Br <F <H,O <NHj;

(4) HO < OH<CN <NHj3

3)

Experimental order Br <F <H,;0O <NHj;

Which of the following gives a positive test with
ninhydrin ?

(1) Cellulose (2) Starch
(3) Polyvinyl chloride  (4) Egg albumin
“

Ninhydrin test is a test of amino acids. Egg
albumin contains protein which is a natural
polymer of amino acids which will show positive
ninhydrin test

The metal that shows highest and maximum
number of oxidation state is:

(1) Fe (2) Mn
(3)Ti (4) Co
2

Mn shows highest oxidation state (Mn”’) in 3d
series metals.
Ail organic compound has 42.1% carbon, 6.4
hydrogen and remainder is oxygen. If its molecular
weight is 342, then its molecular formula igf?

(1) CiiHi5012 (2) Ci2Hz004

(3) C14H2019

C12H2,04,

4

only Ci,H,,04; has 42.1% car
& 51.5 percent oxygen.
Given below are two st
Statement I :

; 6.4% hydrogen

f phenol in solvent
with low polati
Lewis acidseata

13 or CS, requires

ent [ is true but Statement Il is false.
(2) Both Statement I and Statement II are true

(3) Both Statement I and Statement II are false.
(4) Statement I is false but Statement II is true.

@

Sol.

79.

Ans.

Sol.

81.

Ans.

Sol.

Sol.

Phenol is a highly activated compound which can
undergo bromination directly with Bromine
without any lewis acid.

Molar ionic conductivities of divalent cation and
anion are 57 S cm® mol' and 73 S cm® mol
respectively. The molar conductivity of solution of
an electrolyte with the above cation and anion will
be :

(1)65S cm” mol !
(3) 187 S cm” mol '
2

A& =57Sem?mol ™!

(2) 130 S cm” mob.
(4) 260 S.cm

AR =73Scm’m

2)6
@9
More abundant isotope = B!
[Number of neutrons = 6]
XxX=6
B+ 0, - B,0;
Oxidation state of B in B,O; = +3
So,y=3
Hencex+y=9
SECTION-B
The value of Rydberg constant (Rpy) is 2.18x 1087,

The velocity of electron having mass 9.1 107! kg
in Bohr's first orbit

= .. x10° ms ! (nearest integer)

of hydrogen atom

s L
V=218x10"x —
n

1
=21.8 x 10° x I ~22 x 10’ (nearest)
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82.

Ans.

Sol.

83.

Ans.

Sol.

84.

Ans.

Sol.

A
B

In a borax bead test under hot condition, a metal
salt (one from the given) is heated at point B of the
flame, resulted in green colour salt bead. The
spin-only magnetic moment value of the salt is
............. BM (Nearest integer)
[Given atomic number of Cu =
Mn = 25, Fe = 26]

(6)

Fe™ will give green coloured bead when heated at

29, Ni = 28,

point B.

Number of unpaired ¢ in Fe"* =5
p=>5.92

Nearest integer = 6

The heat of combustion of solid benzoic acid at

constant volume is —321.30 kJ at 27°C. The heat of

combustion at constant pressure is (—321.30 — x
kJ, the value of X 1S ................
(150)

15
CeHsCOOH(S) + —~0x(g) > 7COx(g) + §H;
AH = AU + An,RT

I R

=-321.30 ————x300 K
2100

% tion sequence :

Conc. HNO;3
uct A— > Product B

=(-321.30 - 150R) kJ
Consider the given che

a4
Picric acid is prepared by treating phenol first with

concentrated sulphuric acid which converts it to
then  with
concentrated nitric acid to get 2, 4, 6 trinitrophenol.

phenol-2,4-disulphonic  acid and

8s.

Ans.

Sol.

86.

Ans.

Sol.

The spin only magnetic moment value of the ion

2+

among Ti2+, v, Co3+ and Cr2+, that acts as

strong oxidising agent in aqueous solution is

........... BM (Near integer).

(Given atomic numbers : Ti: 22, V : 23, Cr : 24,
Co:27)

(6))

Strong oxidising agent = Co"
No. of unpaired ¢ in Co[3d°]
Hence u:«/n(n+2) = M

Nearest integer = 5

During Kin tu eaCtion 2A + B > C+ D,

the followi tained :
| initial rate of
formation of D
0.1 6.0 x 10~
I 3 0.2 72x 10"
I 03 0.4 2.88 x 10"
v |04 0.1 2.40 %10

Based on above data, overall order of the reaction

3)
r=K[A][B]
() 6 x 107 =KJ[0.17[0.1]
(IV) 2.4 x 10 =K[0.4][0.1]"
IV)AD)
4= (4)
x=1
r=K[AJ'[BJ
(II1) 2.88 x 10" = K[0.3]°[0.4]"
(I) 7.2 x 10> = K[0.3][0.2]

(IIT)/(IT)
4=72
y=2

Overall order=x+y=1+2=3
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87.

Ans.

Sol.

88.

An artificial cell is made by encapsulating 0.2 M

glucose solution within a semipermeable
membrane. The osmotic pressure developed when
the artificial cell is placed within a 0.05 M solution
of NaCl at 300 K is x 107" bar.

(Nearest Integer)
[Given : R =0.083 L bar mol ' K ']

Assume complete dissociation of NaCl
(25)

0.05M
NacCl Sol.

02M
Glucose

NaCl— Na" + CI’

0.05M  0.05M 0.05M

Total C; =0.05 + 0.05 = 0.1 M (NaCl)

C,=0.2 M (glucose)

n=(C,—C)RT

=(0.2-0.1) x 0.083 x 300

=2.49 bar

=24.9 x 10" bar

The number of halobenzenes from the followin
that can be prepared by Sandmeyer's geacti
IS e

Cl Br I t

Number of valence ¢ around N-atom = §

90.

Ans.

Sol.

9.3 g of pure aniline is treated with bromine water
at room temperature to give a white precipitate of
the product 'P'. The mass of product 'P' obtained is

26.4 g. The percentage yield is ......... %.
(80)
NH2 NHZ
Br. Br
Br:+H>0

93 g of aniline produ
tribromoaniline. Hen
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(Held On Friday 05t April, 2024)

FINAL JEE-MAIN EXAMINATION - APRIL, 2024

TIME:3:00PM to 6: 00 PM

Sol.

SECTION-A Sol. C=x*+y*+gx+gy=0 ... (1)
Let f: [-1, 2] = R be given by 2x +2yy'+g+gy'=0
f(x) = 2x* + x + [x°] — [x], where [t] denotes the 2x +2yy'
greatest integer less than or equal to t. The number _(1_’_—},,}

of points, where f is not continuous, is :

(16 2)3 Putin (1) %
3)4 @5 2 o [ 2x42yy! _
Ans. (3) ey { T+y' j(x -

’ y

Doubtful points : -1, 0, 1, /2, v/3, 2

atx = \/5, \/5 3
f(x):(2X2 +X_[X])+[x2}=Discount —V3i >0 and
. . -\3i )
Cont. Cont.
atx =1 : > 0}. Then
=)= -1-(-1)+0=2] @) 28
f(-1)=2-1-(-1)+1=3 24

atx =2 125n 1257

(3) e 4) T
LHL=f(x)=8+2-1+3=12
Cont

f(2)=8+2-2+4=12 Ans. (4)
atxzo: SOl. Sl:X2+y2S25 ..... (1)
LHL=0+0—(-1)+0=1 z+(1—J§i)

f(O):O SzlmOfWZO
atx=1
LHL=2+1-0 40 mof | XX 4 1]s0

. 1-3i
(x+iy)(l+\/§i)
Im of 1 >0

, L :>\/§x+y20 ...... 2
1 +2xy)dx = (x> — y* + 2xy)d
()(X2 Y Xy)dx (X2 Y xy)dy S,:x20 3)
(2) (x* +y" +2xy)dx = (x" +y” - 2xy)dy
(3) ( —y + 2xy)dx = ( —y* ~ 2xy)dy Area = 2 (x(5))
@) (X +y* — 2xy)dx = ( + y* + 2xy)dy 12
Ans. (3)
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=

609

.

=

4. The area enclosed between the curves y = x|x| and
y=x-—[x|is:
8 2
1) - 2) —
(M 3 23
4
31 “ 3
Ans. (4)
Sol.
2
y=X
=0
0.0) g
y =2x
(_25_4)
_ 2
y=-X
0
A= I —x?-2x =—
-2
5. 60 words can be made using ters of the
word BHBJO, with or witho eaning. If these

words are written as in
word is :
(1) OBBHJ
(3) OBBJH
Ans. (3)

41
_2—!=12

OBBHIJ
O B B J H— 50" rank

, then the 50™

6. Leta=2i+5j—k, b=2i-2j+2k
and ¢ be three vectors such that
(6+i)x(5+5+§)=5x(6+1) . a.c¢=-29,

then 6.(—2i +j+ E) is equal to :

(H 10 2)5
3)15 (4) 12
Ans. (2)

Sol. Let's assume V=a+b+1

=Si+33

~29+2=2(14+40)

A=——
2

6.(—2§ +3+1§)+f.(—2§+3+1§)=k(7f+8j).(—2§+}+f<)
:—%(—14+8)+2 =5

7.  Consider three vectors &,b,¢. Let la| =2,

B\=3

} is the angle between

w3

and a=bxgc. If ae{o,

the vectors b and ¢, then the minimum value of

27|¢ —?1|2 is equal to :

(110 (2) 105
3) 124 (4) 121
Ans. (3)
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Sol. [¢—d|=|d +|a]’ —2a.c
=[¢[* +4-0
a=bx¢
] =[bx¢]

2=3|6|sina

ae {O,E}
3
X 2 coseca.e [i ooJ
3 NER

::27E—a;n=2{ég+4j=u4

2
|c| =—coseca
3

2
3

min

8. Let A(-1, 1) and B(2, 3) be two points and P be a
variable point above the line AB such that the area
of APAB is 10. If the locus of P is ax + by = 15,

then 5a+2bis:

12 6
(1) 5 (2) 3
(3)4 (4)6
Ans. (1)

Sol.

9. Let (a, B, v) be the point (8, 5, 7) in the line

-1 1 z-2
X2 =y;_ =ZS . Then o + 3 + v is equal to
(1) 16 (2) 18
3) 14 (4) 20
Ans. (3)
Sol.
A (8,57
21+3_|+5k
(2k+1 -1
21+3
(Zk— 3+GA-5)5)=0

A'(0,2,12)
0. If the constant term in the expansion of
5 12
[£+2—X] ,x £ 0, is ax2® 33, then 250 is
x
equal to :
(1) 639 (2) 724
(3) 693 (4) 742
Ans. (3)
12-r
31/5 2x r
12
Sol. C [ " ] (SlTj
12 o v, 212
LGB (@
r+1 r/3
(5)
r==6
12C6 (3)6/5 (2)6 IXIIXT ) 5 15
T, = > 2°3
5 25
250=693
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11. Let f, g: R > R be defined as : f(x) =|x — 1| and

g(x)={ ¢

X+1,

x>0 . .
0 Then the function f(g(x)) is

x <

(1) neither one-one nor onto.
(2) one-one but not onto.

(3) both one-one and onto.
(4) onto but not one-one.
Ans. (1)

f(g(x)) =1g(x) - 1|

Sol.

e"—1\ x>0

fog
[x+1-1] x<0
- N
foge 1 x=0
—X X=>

12. Letthecircle C, : x> +y - 2(x +y)+ 1=
be a circle having centre at (—1, 0) an
the line of the common chord offC,

intersects the y-axis at the poi n

square
of the distance of P from the ¢ of Cjis:

(H2
()6

Sol.

—4x
2x+y=2=P(0,2)

dfopy =(1 =07 +(@2-1)"=2

13.

Sol.

14.

Sol.

15.

Let the set S = {2, 4, 8, 16, ....., 512} be partitioned
into 3 sets A, B, C with equal number of elements such
that AUBUC=Sand AnB=BNC=ANnC=4¢.
The maximum number of such possible partitions of S
isequal to :

(1) 1680 (2) 1520
(3) 1710 (4) 1640
Ans. (1)

9!
(3!3!3!)3!
The 0 , n, for which the system of
equagio
y )
2x + 5y +5z=17,
+mz=n

s infinitely many solutions, satisfy the equation :
(H)m’>+n’—m-n=46
(2)m® +n*+ m+n =64
(3) m* + n® + mn = 68
(4)m®*+n*—mn =39

Ans. (4)
1 1 1

D=2 5 5/=0=>m=2
1 2 m
1 1 4

D,=12 5 17|=0 =>n=7
1 2 n

The coefficients a, b, ¢ in the quadratic equation
ax’ + bx + ¢ = 0 are from the set {1,2,3,4,5, 6}.
If the probability of this equation having one real
root bigger than the other is p, then 216p equals :

(1) 57 (2) 38
3) 19 (4) 76
Ans. (2)
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Sol.

16.

Sol.

D>0
b* > 4ac
b=3:(a,c)=(1, 1)1, 2)2,1)
b=4:(ac)=(1, 1), 2)2,1)(1,3)3,1)
b=5:(a c)=(1,1)(1,2)2,1) (1,3)(3,1)(1,4)(4,1)

(1,5)(5,1)(1,6)(6,1)(2,3)(3,2)(2,2)
b=6:(a c)=(1,1)(1,2)2,1) (1,3)3,1)(1,4)(4,1)

(1,5)(5,1)(1,6)(6,1)(2,3)(3,2)(2,4)(4,2)(2,2)
fav. cases = 38
38
6x6x6

Let ABCD and AEFG be squares of side 4 and

Prob. :

2 units, respectively. The point E is on the line
segment AB and the point F is on the diagonal AC.
Then the radius r of the circle passing through the
point F and touching the line segments BC and CD
satisfies :

(Hhr=1

32 —4r+1=0
Ans. (2)

Q)rr—8r+8=0
4)2r*-8r+7=0

0,4) 4,4
D C

F(2.,2)

F
(2,2)

OF* =1

Q-1 +Q2-1’=r

r—8r+8=0

17.

Sol.

Sol.

1
Let B(m, n) = Ixm_l(l—x)n_ldx, m, n > 0. If
0
1

j(l—x”)”dx=axﬁ(b,c), then 100(a + b + x)
0

equals
(1) 1021 (2) 1120
(3) 2012 (4) 2120
Ans. (4)
k 20
I=[1.(1-x")"dx
0
x''=t
X = t1/10
1 (t)79/1o dt
dt
c=21
B o 3
top#0and A=l o a B
B o 2a
3o -9 3o
If B=| —a 7 —2a| is the matrix of cofactors
20 5 -2
of the elements of A, then det(AB) is equal to :
(1) 343 (2) 125
(3) 64 (4) 216
Ans. (4)
Equating co-factor fo Ay
(o’ -30)=a

a =0, 2 (accept)
Now, 20 — off =3a

oa=2 =1
|AB| = |A cof (A)| = |A]
1 2 3
A=[2 2 1|=6-2(9)+3(6)=6

-1 2 4
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19.

Sol.

2¢0s0 + c0s20
c0s30+4cos20+ 5cosO+2°

If y(6) =

T
then at 0 = 2 y" +y'+yis equal to:

3
M3 @1
1
3) 7 42
Ans. (4)

y= 2¢c0s0 +2cos” 0 -1
4¢0s*0—3c0s0+8cos>0—4+5¢c0s0+2

(2cos2 9+2cos9—1)
- 2cos’0+2cos0—1)(2cos0+2
( )

l 1
2\ 1+cos6

<
|

w1 [cose(l + cosG)2 —sin0(2)(1 +cos

(1+cos0)*

r ch 4™ + 4™

utive terms of an

21.

Sol.

22,

SECTION-B
Let the mean and the standard deviation of the
probability distribution

X o 1 0 -3
PX) | 1 K 1 1
3 6 |4
be p and o, respectively. If 6 — p =2, themc + p is
equalto
Ans. (5)

o =0, (reject) ora =16

(- x=0 is already given)
>oct+tu=2u+2
=5

Let y = y(x) be the solution of the differential
1

2 1+x2
equation dy +—X2y = xe( ' ) ; y(0)=0.
dx (1 n Xz)
Then the area enclosed by the curve

1

- +X2
f(x)=y(x)e (1 ) and the liney —x =4 is .
Ans. (18)
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Sol.

23.

Sol.

IF=-e (1+x2)2 :el+x2

jzxdx -1

—1 1 -1

dx
y,eler2 =Ix,e1+x2 ,eler2

-1 2

7 X
y-el™ =—+c

2

0.0=
1

2
y(0 ==+

2

2
X
f(x)=—
(x) 5
y/=x2/2

(2,2 4, 8)

y=x/4

4 X2
A=[(x+4)-=dx=18
5 2

The number of solutions of
sin’x + (2 + 2x — xY)sinx — 3(x — 1)’ =
-n<x<m,is

Ans. (2)

sin’x — (x” — 2x — 2)sinx — 3(x

sin’x — (x — 1)?)sinx — 3(x—1)

24,

Sol.

Let the point (-1, o, B) lie on the line of the
shortest distance between the
X+2 y+6 z-1

+2 y-2 z-5
L Anl . an

lines

-3 4 2 -1 2
Then (o — B)* is equal to .
Ans. (25)

i k
SofPQ=1|-1 2 0
3 4 2
=(4i+2j+2Kk)
OR
2,1,1)
M-p 2u-4r-8 -20-4
2 1 1
Su=A+2&7A=pn-28
=] [a1]
Q:(3,4,1)
x+3 y+4 z-1
Loo = - -
T 1 1
Lap=1=22 01
1 1
>a=-3,=2
(a—B)* =25

0
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25. If 26. Leta> 0 be aroot of the equation 2x* + x — 2 = 0.

1+J§_J§+5_2\/E+9\/§_11\/§+49_20\/E+w ) 16(1—008(2+X—2X2))
23 18 3643 180 If lim =) =a+PB17, where
X—o— —ax
_ b a
upto o = 2 " +1 (log, Nk where a and b are o, B € Z then o+ P is equal to
Ans. (170)
integers with gcd(a, b) = 1, then 11a + 18b is equal
a
O Sol. 2 +x-2=0_
Ans. (76) b
1
2 3 4 il
Sol. S=l+—+2 4+ % % 4 o
23 18 363 180
Put i=t,where x=\/§f\/§
NG
2 3 4
S:1+£+t—+t—+t—+
2 6 12 20

S:1+t(1—lj+t2(l—l)+t3(l—lj+t4(l—lj
2 2 3 3 4 4 5

t2 £ t t2 £t
S= 1+t+?+?+—+... —|=t—=t+t—+—=+..

! 2.3 45 2(1_7)_17.8_ 17x8x16
2 2 3 a2\ 4 - 22 - 2
S=(t+£—+mj—l(t+£—+£—+”J+2 (—1+117)
2 U723
_ 13616 18+27
18247 18+247
136
= —2(18+247)-16
Toe U8+247)

=153+17\17 =0 +BV17
a+p=153+17=170

2xdx
2

# , 0 <t <, then the value
—Ccos” tsin” X

27, If f(t)=]£
0

11a%18b=11x2+I18 x3=76 ijnzt
o fO

equals

Ans. (1)

K 2xX
Sol. f(t)=|————+—dx ... 1
®) ll—cosztsirfx M
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28.

2J- (m— x)dx
o l— cos® tsin’ x

26(t) = 2j — dx
1—cos? tsin® x

f(t) = j &

1—cos’ tsin® x
divide & by cos’x

sec? xdx

sec? x — cos2 ttan® x

f(t) =

a
o —3

2 2
" sec” xdx

f(t)=2n j

sec X — cos ttan® x

tanx =z
2
secxdx = dz

f(t) = 2nj

1+sin’t-z°

n/2 2
In—dt
o f(t)

Then

/2

= I sintdt

=1

Let the maximum

v =—(x—4)> +16-12

(x—4)2 +y2 =4

(2

values of
e Rbe M and m

ual to

29.

Sol.

30.

30.

Sol.

P(7.4)
A
2

B- L T

(2,0) C4,0) (6,0
m=9
M =41
M? —m?*= 41> - 9% = 1600

Ans. (10)

Y =4(x -

ol

Point'ef contact P| 9+

2x1

i
e

P(13, -4)
center of circle C(7, 4)

distance CP=/(13—7) +(—4—4)’

=10

The number of real solutions of the equation
Xx+5/+2x+7-2=0is

Ans. (3)

The number of real solutions of the equation
Xx+5/+2x+7-2=0is

Allen Ans. (3)

Casel: x>-5

X+ 5x+2x+12=0

XX +7x+12=0

x=-3,-4

Casell: -7<x<-5

X’ —5x+2x+14-2=0
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x> -3x+12=0

. —3++/9+48
2
_3+457
2
357 3+57
X= S T 5 (rejected)

CaseIIl : x <7

X —5x-2x-14-2=0
X+ 7x+16=0
D=49-64<0

No solutions

No. of solutions = 3

o
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31.

Ans.

Sol.

32,

Ans.

Sol.
33.

Ans.

SECTION-A
Given below are two statements :
Statement I : When the white light passed through

a prism, the red light bends lesser than yellow and

Sol.

violet.

Statement II : The refractive indices are different
for different wavelengths in dispersive medium. In
the light of the above statements, choose the

correct answer from the options given below :

34.

(1) Both Statement I and Statement II are true.

(2) Statement I is true but Statement II is false.
(3) Both Statement I and Statement II are false.
(4) Statement I is false but Statement II is true.
¢y

AS Area > Myeliow > Mviolet

Light ray with longer wavelength bends less.

Which of the following statement is not true abo
stopping potential (Vy)? Sol.
(1) It depends on the nature of emitter materi

1dent li

of the

(2) It depends upon frequency of the i
(3) It increases with increase ingiate
incident light.

(4) It is 1/e times the

electrons emitted.

3

KE ax =hv —¢

energy of

3s.

1 Ans.

Sol.

Kqq, my’

1'2 T

mv’r = Kqiqor

2
LE =Kq,q,r

Lo \/;

A galvanon resistance 100 Q when
connected infs 1 0 2 measures a voltage

of upto 10 e of resistance required to
con anometer into ammeter to read
0 107 Q. The value of x is :
(2 (2) 800
2 (4) 200
o 10 =20x107A
£ 400+100

For ammeter

Let shunt resistance = S

i,R =(i—1y)S

20107 x 100=10S

S=20x107°Q

The vehicles carrying inflammable fluids usually
have metallic chains touching the ground :

(1) To conduct excess charge due to air friction to
ground and prevent sparking.

(2) To alert other vehicles.

(3) To protect tyres from catching dirt from
ground.

(4) It is a custom.

ey

Static charge is developed due to air friction. This
can result in combustion. So, metallic chains is

used to discharge excess charge.
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36.

Ans.

Sol.

37.

Ans.

Sol.

If n is the number density and d is the diameter of
the molecule, then the average distance covered by
a molecule between two successive collisions (i.e.
mean free path) is represented by :

1

ey W (2) \2nnd?
nm
1 1
® J2nnd? @ N
3

n = number of molecule per unit volume

d = diameter of the molecule

A (By Theory)

_ 1

- «/End2n
A particle moves in x-y plane under the influence
of a force F such that its linear momentum is

ls(t) = icos(kt) —jsin(kt) . If k is constant, the

angle between F and P will be :

T T
(1 5 (2 3
T T
3) 1 4) 3
@
P = cos(kt)i —sin(kt)] ; 13\ =1

sinktcost+sinktcost
1x1

0

38. The electrostatic force (E) and magnetic force
(152) acting on a charge q moving with velocity v
can be written :

(1) E =qVE, E =q(B.V)
(2) K =qB, , =q(BxV)
(3) K =qE, E =q(VxB)
(4) F =qE, F, =q(BxV)

Ans. (3)
Sol. E :qE (Theory)

ey on his shoulder does

ular track of radius 9m

evolutions in 3 minutes. The

petal acceleration of monkey is

(2) 16 B’ ms™”
(4) 57600 7° ms*

ol. iven : R=9m,

120 revolution in 3 min

120Rev. 120x2mrad 4n
0= = =—rad/s

3x 60 sec 3

3min.

anY
Acentripetal — (DZR = [?J x9 = 167[:2 Il'l/S2

40. A series LCR circuit is subjected to an AC signal
of 200 V, 50 Hz. If the voltage across the inductor
(L = 10 mH) is 31.4 V, then the current in this

circuit is
(1)68 A (2)63 A
3)10A (4) 10 mA
Ans. (3)
Sol. Voltage across inductor Vi = I[X;.
31.4=1[Low]

31.4 = [[L2nD)]
31.4 =110 x 1073(2 x 3.14) x 50
=I1=10A
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41.

Ans.

Sol.

42.

Ans.

Sol.

Ans.

What is the dimensional formula of ab™' in the
equation (P+%J (V — b) = RT, where letters

have their usual meaning.
(1) [ML’T 7]

(3)[M LT

2

v [VI=1[b]

~. Dimension of b =[L"]

e

[a] = [PV?] = [ML 'T*[L"]
Dimension of a = [MLT?]
[MLT ]

= - [ML*T ]

(2) ML’T ]
(4) [ML'T']

ab™!

The output (Y) of logic circuit given below is 0
only when :
A

B

Y
1

()A=1,B=0 (2)A=0,B

(B)A=1,B=1 (4)A0,]&

()

body oving unidirectionally under the
infl e of a constant power source. Its
displacement in time t is proportional to :
(1) ¢ @) £°
3)t"? Dt
3

Sol.

Ans.

Sol.

P = costant = FV = constant

\Y
= m—V = constant
dt

TVdV = (C)j dt
0 0

2
(V_}Ct
2
V oc t1/2

ds
— C
dt

172
t/

S t
j ds=K j £/2dt
0 0

%

pent is proportional to (t)

3/2

List-I1
EM-Wave Wavelength
Range
(A) | Infra-red (D) |[<10°nm
(B) | Ultraviolet (I) | 400 nm to 1 nm
(C) | X-rays (II) | 1 mm to 700 nm
(D) | Gamma rays (IV) | 1 nmto 10~ nm

Choose the correct answer from the options given
below :

(1) (A)-(I), (B)-(D), (O)-(1V), (D)-(11D)

(2) (A)-(1D), (B)-(ID), (C)-(IV), (D)-(I)

(3) (A)-(V), (B)-(I11), (C)-(1I), (D)-(I)

(4 (A)-(D), (B)-(I1D), (O)-(1I), (D)-(1V)

()]

Infrared is the least energetic thus having biggest

wavelength (A) & gamma rays are most energetic

thus having smallest wavelength (A).
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45.

Ans.

Sol.

46.

During an adiabatic process, if the pressure of a
gas is found to be proportional to the cube of its

) C
absolute temperature, then the ratio of —= for the

\%

gasis:

5 9
1) — 2) —
()3 ()7

3 7
3) — 4) —
()2 ()5
3)
P T
PT = constant

PV

*© —— =nR = constant from ideal gas equation

(P) (PV) = constant

P V7 = cosntant (1)

" Process equation for adiabatic process is
PV” = constant ..(2)

Comparing equation (1) and (2)

C 3
¢ T2
Match List-I with List-1I :
List-1 List-1I
(A) | A force that | (I) | Bulkmo
restores an

elastic body of

unit area to its

original state

modulus

(B) | Two equal and
opposite  force

parallel

©

nit area same

rywhere

(D) | Two equal and | (IV) | Shear modulus

opposite  forces

perpendicular to

opposite faces

Choose the correct answer from the options given
below :

(D (A)-D), (B)-(IV), (O)-(D), (D)-(I1I)

(2) (A)-(IV), (B)-(II), (O)-(I1I), (D)-(I)

(3) (A)-(1D), (B)-(IV), (O)-(D), (D)-(1I)

(4 (A)-(1D), (B)-(D), (C)-I), (D)-(IV)

(©))

(A) stress =

Ans.

restoring

Sol.

IfA=1

Stress = Frestoring
(A)-(11I)

(B)

I S
—

(B)-(IV)
©

\@: Volumetric stress

(O-(

— — = Longitudinal stress

(D)-(1I)

A vernier callipers has 20 divisions on the vernier
scale, which coincides with 19" division on the
main scale. The least count of the instrument is
0.1 mm. One main scale division is equal to

47.

___ mm.
(1)1 (2) 0.5
(3)2 4)5
Ans. (3)
Sol. 20 VSD = 19 MSD
1vsD = 2 Msp
20

LC.=1MSD-1VSD
0.1 mm= IMSD—%MSD

0.1= iMSD
20

1 MSD =2mm
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48.

Ans.

Sol.

49.

Ans.

Sol.

A heavy box of mass 50 kg is moving on a
horizontal surface. If co-efficient of kinetic friction
between the box and horizontal surface is 0.3 then
force of kinetic friction is :

(1) 147N

(2) 147N

3) 147N

(4) 1470 N

)

50kg —»v

=103

J7777777777777777777777777777777777777777777777

Fi=mN=03x50x98=147N

A satellite revolving around a planet in stationary
orbit has time period 6 hours. The mass of planet is
one-fourth the mass of earth. The radius orbit
planet is : (Given = Radius of geo-stationary orb
for earth is 4.2 x 10* km)

(1) 1.4 x 10* km

(2) 8.4 x 10" km

(3) 1.68 x 10° km
km

S

(4) 1.05 x 10"
C))

1

(r1)3/2

M 1/2
24 (42x10)" (M/4J

r;=1.05 x 10* km

50. The ratio of heat dissipated per second through the
resistance 5 Q and 10 Q in the circuit given below

1S :

200
10Q2
|
10V
H1:2 2)2:
(3)4:1 (4
Ans. (2)
Sol.
20Q2
1\%
oV _2
B 5 1
zi(zjzz
P, R, \1) 10 1
SECTION-B

51. A solenoid of length 0.5 m has a radius of 1 cm
and is made up of 'm' number of turns. It carries a
current of SA. If the magnitude of the magnetic
field inside the solenoid is 6.28 x 107 T, then the
value of mis :

(500)

Woni =B n = number of turns per unit length

m
— |i=B
Ho(g)

o BL_628x107x0.5
Hoi  12.56x107" x5

Ans.
Sol.

m =500
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52. The shortest wavelength of the spectral lines in the
Lyman series of hydrogen spectrum is 915 A. The
longest wavelength of spectral lines in the Balmer
series will be A.

(6588)

Lyman Series

Ans.
Sol.

Shortest, E:—13.6 iz_iz
I8 n; n;

MWED: 2 13.6(1)
Ao
Balmer Series :
n=3

n=2

hc 1 1
—=-13.6| — ——
by (22 32j

1

E=_13.6(1_1j
A, 4 9

he _ 136x (ij
n 36

— L‘@‘O - —13.6xi
I 36
hox36 _ 915x36

5 5
53. In asingle slit experiment, a p b

A = =658

of green
gh a slit of
ted light is collected
e distance of first
al maximum will be

_AD _550x107 x100x107

=275
d 02x1073

54. A sonometer wire of resonating length 90 cm has a
fundamental frequency of 400 Hz when kept under
some tension. The resonating length of the wire

with fundamental frequency of 600 Hz under same

tension cm.
Ans. (60)
Sol.
A2
< T >
fo =400 Hz v = stant
o
2
A = OLf,
0
, B 2Lf,
2f" 2!
:L_f(): 90x 400 ~ 60
f' 600

55. A hollow sphere is rolling on a plane surface about

its axis of symmetry. The ratio of rotational kinetic
. L . X
energy to its total kinetic energy is g The value

of x i
Ans. (2)

Sol. =

lI(;32+ mv> (lj(szz)m2+ m(Rco)2
2 2)\ 3
2
3 2
%+1 >
3
Xx=2
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56.

Ans.

Sol.

57.

A hydraulic press containing water has two arms
with diameters as mentioned in the figure. A force
of 10 N is applied on the surface of water in the
thinner arm. The force required to be applied on
the surface of water in the thicker arm to maintain
equilibrium of water is N.

10N

1.4cm

(1000 N)
H_E
A A,
E 10
(7>  wx(0.7)2
Fi = 1000 N

The electric field at point p due to an electric

dipole is E. The electric field at point R

E
equitorial line will be —. The value of x :
X

58.

Sol.

59.

Sol.

60.

Sol.

The maximum height reached by a projectile is
64 m. If the initial velocity is halved, the new

maximum height of the projectileis  m.
Ans. (16)
u’sin® @
Hmax = 2—
g
Hina _ u12
Hypy U3
64  u’
Hypo  (u/2)?
Homax = 16 m

A wire of resistance 20 Q ivided’into 10 equal
parallel and
The

j series.
of final combination is

combinatio ted 1in

equivalent
Ans, (5

Q
= 10 equal part

ch part has resistance = 20
2 parts are connected in parallel so, R = 1Q
Now, there will be 5 parts each of resistance 1€,
they are connected in series.
Req=5R, Reqg =5Q
The current in an inductor is given by I = (3t + 8)
where t is in second. The magnitude of induced
emf produced in the inductor is 12 mV. The self-
inductance of the inductor mH.
Ans. (4)
[=3t+8
e=12mV
dl
dt
12=Lx3
L=4mH

=L
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SECTION-A
61. Match List - I with List - II.
List-1 List - 11
(A) ICI (D T -Shape
(B) ICI, (IT) Square pyramidal
(O) CIF, (IIT) Pentagonal
bipyramidal
(D) IF, (IV) Linear

Choose the correct answer from the options given
below:

(1) (A)(D), (B)-(1V), CAIII), D~(II)

(2) (A)(D), (B)-(IID), C~(1I), DAIV)

(3) (A)IV), (B)~I), CAII), D~(11I)

(4 (A)~1V), (B)~(I1I), C(IT), D)

Ans. (3)
Sol. A.I-CI (iv) linear
?l
B. @ { -Cl (D) T-shape
Cl
F | F
C \Cl/ (II) Square pyrami

62.

0O, is added here to:
(N ent the hydrolysis of ferrous sulphate
(2) prevent the hydrolysis of ammonium sulphate
(3) make the medium strongly acidic
(4) increase the rate of formation of crystals

Ans. (1)

Sol. Fe” ions undergoes hydrolysis, therefore while
preparing aqueous solution of ferrous sulphate and

ammonium sulphate in water dilute sulphuric acid

is added to prevent hydrolysis of ferr ate.

63. Identify the major product ing

reaction.

ajor Product

Ans. (3

)
Sol. CH, A~ CH,
H

64. The correct nomenclature for the following
compound is:

\/\’/Y‘\OH
OH 07 ~g

(1) 2—carboxy—4-hydroxyhept—6—enal

(2) 2—carboxy—4-hydroxyhept—7—enal

(3) 2—formyl-4—hydroxyhept—6—enoic acid

(4) 2—formyl-4—hydroxyhept—7—enoic acid

Ans. (3)
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Sol.

65S.

Ans.

Sol.

0
cn 3
1
N 2 M™on
6 4
OH o C\H

2-formly-4-hydroxyhept-6-enoic acid

Given below are two statements : one is labelled as

Assertion (A) and the other is labelled as Reason (R).

Assertion (A) : NH, and NF, molecule have

pyramidal shape with a lone pair of electrons on

nitrogen atom. The resultant dipole moment of

NH, is greater than that of NF..

Reason (R) : In NH,, the orbital dipole due to lone

pair is in the same direction as the resultant dipole

moment of the N-H bonds. F is the most

electronegative element.

In the light of the above statements, choose the

correct answer from the options given below:

(1)Both (A) and (R) are true and (R) is the corr
explanation of (A)

(2)(A) is false but (R) is true

(3)(A) is true but (R) is false

(4)Both (A) and (R) are true b )

correct explanation of (A)

) Q
/ I¢
sulta =0.80 x 10 Cm
H/ NYH
H

Resultant dipole moment =4.90 x 10’ cm

OT the

66. Given below are two statements:
Statement 1 On passing HCl, through a
saturated solution of BaCl,, at room temperature
white turbidity appears.

Statement II : When HCI gas is passed through a
saturated solution of NaCl, sodium chloride is
precipitated due to common ion effect.

In the light of the above statements, choose the
most appropriate answer from the opti

below:

(1)Statement I is correct but I is
incorrect

(2)Both Statement I a are
incorrect

(3)Statement I is i Statement II is
correct

(4) Both Staten tement II are correct

Ans. (1)

Sol. BaCl,, NaC ible but on adding HCI(g) to
BaC olutions, Sodium or Barium
chl recipitate out, as a consequence of

la ss action.

67. \ The metal atom present in the complex MABXL

A, B, X and L are unidentate ligands and M
is metal) involves sp’ hybridization. The number of
geometrical isomers exhibited by the complex is:

(1)4 2)0
3)2 43
Ans. (2)
Sol. Tetrahedral complex does not show geometrical
isomerism.
68. Match List - I with List - I1.
List-1 List - II
(Pair of Compounds) (Isomerism)
(A) n-propanol and (I) Metamerism
Isopropanol
(B) Methoxypropane and (II) Chain Isomerism
ethoxyethane
(C) Propanone and (III) Position
propanal Isomerism
(D) Neopentane and (IV) Functional
Isopentane Isomerism

(1) (A)HID), (B)=(I), (O(IV), (D)D)

(2) (A)=(1D), (B)(D), (C)(1D), (D)1V)

(3) (A)D), (B)=(ID), (CO)H1V), (D)D)

(4) (A=), (B)=(I), (C)~IV), (D)—~(II)
Ans. (4)
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OH

= Position isomers

OH
Sol. AU &

/\/OCHi& /\O /\ = Metamers
0)
)K & /\ = Functional isomers
//C—H
0]
4’7 & /K/ = Chain isomers

neopentane isopentane

69. The quantity of silver deposited when one coulomb
charge is passed through AgNO, solution:
(1) 0.1 g atom of silver
(2) 1 chemical equivalent of silver
(3) 1 g of silver
(4) 1 electrochemical equivalent of silver

Ans. (4)
Sol. W=ZIt
WwW=7Q
W
Z

W =ZQ = (electrochemical equivalent)

70. Which one of the following reactions is NO
possible?

OCH;

@

OH
HBr
OH

OH H—Cl Cl
oo

Not Possible

71.  Given below are two statements :
Statement I : The metallic radius of Na is 1.86 A°
and the ionic radius of Na' is lesser than 1.86 A°.
Statement II : Tons are always smaller in size than
the corresponding elements.
In the light of the above statements, choose the
correct answer from the options given below :
(1) Statement I is correct but Statement II is

false
(2) Both Statement I and Statementdl are true
(3) Both Statement I and State 1
(4) Statement I is incorrect _but ment W is
true
Ans. (1)
Sol. 1, >r .
So, Statement ectlbut size of anions are
greater than gsi toms.
So stateme
72. CHC
P
(iii)NaOH, CaO,A
Consider the above reaction sequence and identify
or product P.
) Methane (2) Methanal
3) Methoxymethane (4) Methanoic acid

ns. (1)

Joner reagent (CrO; + H®) ||
CH; — C—OH

Sol. CH;— CH,—OH — >

Soda [NaOH
lime Cal
process| A

CH4 + N8,2CO3

73.  Consider the given chemical reaction :

KM]’IO4—stO4
Heat

Product "A"

Product "A" is :

(1) picric acid (2) oxalic acid
(3) acetic acid (4) adipic acid
Ans. (4)
Sol KMHO4, HzSO4 > C - OH
' C—OH
[
O

98



74.

Ans.

Sol.

75.

Ans.

Sol.

76.

Ans.

So

For the electro chemical cell
MM ||X|X*
0 _ 0 _
If E(M2+/M) =0.46 Vand E(X/XZ_) =0.34V.

Which of the following is correct ?
(1) E_=-080V
Q)M+ X - M’+ X is a spontaneous reaction

cell

(3) M” +X* — M + X is a spontaneous reaction
4) E_ =080V

3)

M|M? || X/X"

EO

cell

cell

=E0 +2 +E
M/M
=-046+034=-0.12V

As E, is negative so anode becomes cathode and

cathode become anode. Spontaneous reaction will be
M”+X"—> M+ X

The number of moles of methane required to produce
11g CO,(g) after complete combustion is:

(Given molar mass of methane in g mol ' : 16)

(1)0.75 (2) 0.25
(3)0.35 (4) 0.5
()

3n+1
CH _+ 2 (@)

n T 2n+2

—— nCO,+(n+ 1)
CH, + 20, ——> CO,+2H,0 \

4gm 11gm
0.25 mole 0.25 mole
0.25 mole CH, gives 0.25 mol 1

The number of comples

) CO,
lowing with

no electrons in the t, o

TiCl,, [MnO,], ' , [CoCl"
4 4 4
(13
(34 ! 42
iCly = et
Moo M7
FeO? = Fe'® e’t)
FeCl> = Fe? ¢’
CoCE™ = Co? 't

77.

Ans.

Sol.

78.

The number of ions from the following that have
the ability to liberate hydrogen from a dilute acid is
. Ti"", Cr’" and V*'

(Do (2)2
3)3 @1
3)

The ions Ti”®, V* Cr” are strong reduci

and will liberate hydrogen from a di

+3
—>2Cr(aq‘) +

2Cr™2  +2H"

(aq.) (aq.)
Identify A and B in the

sequence | -

(0]

COOH COOH
9

|

(0]

? OH
(0) OH

II
0 ¢ Zn, Hg H®
AlCl, HCl ESR
Clemmension
HO no”” E 0

I} Reduction
(A) (B)
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79.

Ans.

Sol.

80.

Ans.

Sol.

The correct statements from the following are :
(A) The decreasing order of atomic radii of group 13
elements is T1 > In > Ga> Al > B.

Down the

B) group 13 electronegativity
decreases from top to bottom.
Al dissolves in dil. HCI and liberate H, but conc.

HNO, renders Al passive by forming a

©

protective oxide layer on the surface.
(D) All elements of group 13 exhibits highly
stable +1 oxidation state.
(E) Hybridisation of Al in [AI(H,0)]" ion is
sp’d”.
Choose the correct answer from the options given
below :
(1) (C) and (E) only
(2) (A), (C) and (E) only
(3) (A), (B), (C) and (E) only
(4) (A) and (C) only
@

A.sizeorder T/ >In> Al>Ga>B

B. Electronegativity order B> Al <Ga <In <

D. B, Al are more stable in +3 oxidationstate

So, only C, E statements are cq

(1) Denaturation of p

(2) The second
unchang

(3) Brea ide linkage in the primary
st [\prot ccurs
Biolo property of protein remains

changed
(eY)

Coagulation of egg give primary structure of

protein, which is known as denaturation of protein

SECTION-B
81. Combustion of 1 mole of benzene is expressed at

CH(I) + goz (2) - CO, (g) +3H,0(1).

The standard enthalpy of combustion of 2 mol of

benzene is — 'x' kJ.

X = .

(1) standard Enthalpy of formation of 1 mol of
CH,(1), for the reaction

6C(graphite) +3H,(g) > CH/(1) i ol .
(2) Standard Enthalpy of fo of 1 of

CO,(g), for the reactio

C(graphite) + O, — 3.5kJmol”
3)

Standard and pyayof formation of
1 mol O( h€ireaction
H,(g) + ,O(1) is —286 kJ mol .

(6535
6C(grap

Ans.

Sol. H,(g) - CH,(¢); AH = 48.5 kJ/mol

rap L(g)— CO,(g); AH =-393.5 kJ/mol

(&) ;(g) — > H,0() ; AH = — 286 kJ/mol

uation—(1) x 1 +(2)x 6+ (3) x 3

—48.5 -6 x393.5-3 x286
=—3267.5 kJ for 1 mol
=— 6535 kJ for 2 mol
Ans. 6535 kJ

82. The fusion of chromite ore with sodium carbonate
in the presence of air leads to the formation of
products A and B along with the evolution of CO,.
The sum of spin-only magnetic moment values of
AandBis  B.M. (Nearest integer)

(Given atomic number : C : 6, Na : 11, O : 8§,

Fe : 26, Cr: 24]
Ans. (6)
Sol. 4FeCr,0, + 8Na,CO, + 70, —

8Na,CrO, + 2Fe, O, + 8CO,
A B

Spin only magnetic moment

ForNa,CrO, p,=0

For Fe,O, =359

sum = 5.9
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83. X of enthanamine was subjected to reaction with | 86. In the Claisen-Schmidt reaction to prepare 351 g of
NaNO,/HCI followed by hydrolysis to liberate N,
and HCl. The HCI generated was completely

dibenzalacetone using 87 g of acetone, the amount

neutralised by 0.2 moles of NaOH. Xis _ g. of benzaldehyde required is _ g. (Nearest
Ans. (9) integer)
Sol.  CHy—CH,—NH, NNt HO, oy oy (.8 Ans. (318)
&%vﬁ?:thanamine 45 HOH Sol. Claisen Schmidt reaction
45x0.2=9gm CH;—CH,—OH + N, + HCI

(&)

0.2 mole

84. In an atom, total number of electrons having

quantum numbers n =4, jm|=1 and m_= _E is
Ans. (6)
Sol. n=4
l m,
0 0
1 -1,0,+1
2 -2,-1,0,+1,+2,+3
So number of orbital associated with
n=4,/m|=1are6 imtial rate of the reaction is recorded as r,
1 en the reaction starts with 1.5 atm pressure of A

Now each orbital contain one e withm_ = ——
and 0.7 atm pressure of B. After some time, the

85. Using the given figure, "[he ratio _(Z)f R, val : rate 1, is recorded when the pressure of C becomes
sample A and sample C is x x 10°. Malue of x 1
is x 10"

0.5 atm. The ratio r, : r,

(Nearest integer)

[ )
w2
o
—_
<

12.5 cm <
10.0 cme—| o ——Samp Ans. (315)

6.5 cm<— Sol. 2A(g) + B(g) —> C(9)

r 1.5atm 0.7 atm

1

0.0 cm<«— Cetne r, 0.5atm 0.2 atm 0.5 atm

2

5.0 cme—

- r=K[P,J'[P,]

r, =K [1.5]°70.7]

Ans. (5 2
S 0 r, =K [0.5][0.2]
Sol. R ofA=— R of C= — .
12.5 12.5 b _9xl-315=315x10"
I, 2
Ratio= —® = — = 0.5 0r 50 x 10>
Ricey 2 Ans. 315

101



88. The product © in the following sequence of

reactionshas ~ mbonds.

KMnO4~KOH H,0" N Br,
©/\/ @ . FeBr; ©

Ans. (4)

0
[

oge)
—O0OK

Sol.
OH

>
ch
@

7 bonds = 4
89. Considering acetic acid dissociates in water, its
dissociation constant is 6.25 x 10°. If
acetic acid is dissolved in 1 litre wat e soluti

will freeze at —x x 10° °C, pr e water

freezes at 0 °C.

CH,COOH = CH,CO00° +H®
ns. (19)

Sol.

90.

Ans.

Sol.

Mass of CH,COOH =V xd
=5ml x 1.2 g/ml
=6gm

6

0.1
Mey,coon ® MCH3COOH = T =0.1M

CH,COOH = CH,COO +H’

Ca

= (1.025)(1.86)(0.1)

=0.19

=19x 10"

Number of compounds from the following with
zero dipole moment is .
HF, H,, H,S, CO,, NH,, BF,, CH,, CHCI,,
H,O, BeF,

(6)

H,, CO,, BF, CH,,

are symm. molecule so dipole moment is zero

SiF,,

SiF, , BeF,
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(Held On Saturday 06t April, 2024)

FINAL JEE-MAIN EXAMINATION - APRIL, 2024

TIME:9:00 AM to 12 : 00 NOON

SECTION-A

x> sin(lj x#0
1. Iffx)= x) ,then

0 , x=0
2
(1) £70) =1 @) f”(gj=24 n
b 2n
2
3) f"(3]= BT @) =0
e 2n
Ans. (2)
2 . (1 1
Sol. f(x)=3x sm[— —xcos[—)
X X
. (1
1 1 1 Sm(xj
f"(x) = 6x5sin (—j - 3005[—] - cos(—) -
X X X X
f,,[gj_g_E_M—nz
T T 2 21
571
2. IfAG3,1,-1), B| =,—,— |, C(2,2,1) a
( ) [3 3 3) ( ) 6
D[E,%,_—lj are the vertice guadrilateral
333

ABCD, then its area is
A2
3 3
22
@3

Area = l‘ﬁ X A_C‘
2

BD=2i-2j_2f
3037 3
AC=i-]j-2k
/4 2 .2
3. J‘ COS XSIn X de ise

o (cos® x+sin’ x)
(1) 1/12
(3) 1/6
Ans. (3)
Divide Nr &

Sol.

Let I tan'x =1

dt
tarn’x sec’x dx = —

13dt 1

s

1

4., The mean and standard deviation of 20 observations
are found to be 10 and 2, respectively. On
respectively, it was found that an observation by
mistake was taken 8 instead of 12. The correct

standard deviation is

(1)+/3.86
(3)4/3.96

Ans. (3)

Mean (X)=10
2X;

- =
20

2x; =10%20 =200

If 8 is replaced by 12, then 2x; =200 — 8 + 12 =204

) 1.8
(4) 1.94

Sol.

10
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Xi

.. Correct mean (X) =

_2% 102
20

*.» Standard deviation = 2

- Variance = (S.D.)>=2>=4
x? [ Zx, ’
= —L | —L =4
20 20
2
= X ~(10)° =4
20
2
= 204
20
= Zx;* = 2080
Now, replaced '8' observations by '12'
Then, 2x; =2080 -8 +12% =2160

.. Variance of removing observations

P 2
b Sl ID) &
: _
20 {20
= 290102y
20

= 108 — 104.04
= 3.96

Correct standard deviation

= +3.96

NTA Ans. (3)

Ans. Bonus

x+5)x-3)

Sol. f{(x)=
) x> —4x+9

Sol.

Let g(x)=x*—4x+9
D<0
g(x)>0forx € R

—»x
f(-5)=0
f(3)=0

So, f(x) is many-one.

again,

yx> —4xy + 9y = x>+ 2x

X (y—1)—2xQy + 5)=0

forVxe R&D2>

Note : If function is defined from f: R — R then
only correct answer is option (3)

= Bonus

Let A = {n €[100, 700] NN : n is neither a
multiple of 3 nor a multiple of 4}. Then the

number of elements in A is

(1) 300 (2) 280
(3) 310 (4) 290
Ans. (1)

n(3) = multiple of 3

102, 105, 108, ....., 699
T,=699=102+ (n—1)(3)
n =200

n(3) =200

-* n(4) = multiple of 4
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100, 104, 108, ...., 700
T,=700=100+(n—1) (4)
n=151
n(4)=151
n(3n4) = multiple of 3 & 4 both
108, 120, 132, ....., 696
T,=696=108 + (n—1)(12)
n=>50
n(3 N 4)=50
n3u4)=n3)+n4)—-n3 N4
=200+ 151-50
=301

n(3 u4) = Total — n(3 U 4) = neither a multiple
of 3 nor a multiple of 4
=601 -301 =300

7. Let C be the circle of minimum area touching the
parabola y = 6 — x* and the lines y= \/g x| . Then,
which one of the following points lies on the circle
C?
(1)(2,4)
(3)2,2)
Ans. (1)

21,2
@A, 1

Sol.

y=x

(0,65

0,6)

/

Equation of cir
x>+ (y

2

uches 0

[r—6]=2r

r=2

. Circlex* +(y—4)’=4
(2, 4) Satisfies this equation

For o, B € R and a natural number n, let

r 1 rl—+0c
2
A,=| 2r 2 n’—B |.Then2A, —Agis
3r_p 3 RGn=D
2
(1) 40+ 2B (2)2a.+4
(3)2n
Ans. (1)

—+a
n”—-f
n(3n—1)
2
21 2ig
2
= 24 2 n*-B
34 3 n(3n-1)
2
2
0 1 Xig
2
=10 2 n*-B
5 3 n(3n-1)
2

= —2((n2 —[3)—(n2 +20c))

= -2(-B-2a) = 4a0+2pB
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9. The shortest distance between the lines

x—3_y+15_z—9a x+1 y-1 z-9 .

nd is
2 -7 5 2 1 -3
(1) 643 (2) 43
3)5V3 (4) 83
Ans. (2)
Sol. x—3:y+15:z—9 & X+1:y—1:z—9
2 -7 5 2 1 -3
a,.a ).(b.b
SD= ( 2_1)(_1 :)
|b, < b, |
a) 3, —15, 9 b] = 2, —7, 5
a=-1,1,9 b,=2,1,-3
32—31:—4,16,0
i ] k
b xb,=[2 -7 5|=i(16)—j(—16)+Kk(16)
2 1 -3
16(i+j+f<)
b, xb,|=16+3

~ (a,-17,).(b, —b,)=16[-4+16]=(16)(12

sp.= 1D _4 75

163

10. A company has two plants A o fmanufacture
anufactured

e manufactured at

es manufactured at

andard quality, while
manufactured at plant B
ard quality. A motorcycle

ity that it was manufactured at plant B,
then 126p is

(1) 54 (2) 64
(3) 66 (4) 56
Ans. (1)

Sol.
A B
Manufactured 60% 40%
Standard quality 80% 90%

P(Manufactured at B / found standard quality) = ?
A : Found S.Q

B : Manufacture B

C : Manufacture A

40
PE = _
€)=

60
PE =
(€)= 2
P(A/E)) = —2
P(A/

P(A/E,) P(E,)
P(A/E,) P(E,)+P(A/E,) P(E,)

_3
7

Let, o, B be the distinct roots of the equation

xz—(t2—5t+6)x+1:0,t e Randa,=o"+B".

Then the minimum value of 22023 F 2035 g
2024

(1) 1/4 2)-172

(3)-1/4 4) 172

Ans. (3)

Sol. by newton's theorem
an+2_(t2_5t+6)an+l +a,=0

) 2
. Qs T a3 = (17— 5t +6) axn4

G005 T 8o23 _ 2 _ 5,6
42024
2
1
ot —5t+6=(t—§) -—
2 4
.. 1
. minimum value = 2
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12.

Sol.

Let the relations R, and R, on the set
X=11,2,3,..,20} be given by
Ri={(x,y):2x—-3y=2} and

Ry = {(x, y) : -5x + 4y = 0}. If M and N be the
minimum number of elements required to be added
in R; and R,, respectively, in order to make the

relations symmetric, then M + N equals

(18 (2) 16
3) 12 4) 10
Ans. (4)

x=1{1,2,3, ... 20}
Ri={xy):2x-3y=2}
Ry={(x,y): -5x+4y =0}

R, ={4,2),(7,4), (10, 6), (13, 8), (16, 10), (19, 12)}
R, ={(4,Y9), (8, 10), (12, 15), (16, 20)}

13.

in R; 6 element needed
in R, 4 element needed

So, total 6+4 = 10 element

Let a variable line of slope m > 0 pasging ug

the point (4, —9) intersect the coordina es at the

points A and B. the minimu

the distances of A and B fie

B=(0,—9—4m)
OA+0B=2 4" 91 am
m

14.

Sol.

m>0

=13+2+4m

4m+2

m

m

z&:4m+2212

m

.. OA+0OB2>25

The interval in which the functi

is strictly increasing is

) (o,

|

(3) (0, )

dy

—=x"(1+7
™ X" (1+ fnx)

for strictly increasing

dy

50 =>x(+mx)20

dx
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15.

Sol.

16.

Sol.

A circle in inscribed in an equilateral triangle of
side of length 12. If the area and perimeter of any
square inscribed in this circle are m and n,

respectively, then m + n” is equal to

(1) 396 (2) 408
(3) 312 (4) 414
Ans. (2)

2
ézx/ga_a 12 \/g

= = :2
S 4'373 2\/3 2\/§

r=

)

or
m,}//
~A=12 =26

Area=m=A’=24
Perimeter =n = 4A = 8/6
o m+n’ =24+ 384
=408

The number of triangles whose vert are

whose

vertices of a regular octagon e

sides is a side of the octagon i
(1)24
(3) 16
Ans. (3)

17.

Sol.

Let y = y(x) be the solution of the differential

equation (1+x2)?+y=em_lx, y(1) = 0. Then
X

y(0) is

(1) l(en/Z _1)

l . /2
y (2)2(1 e?)

(3) %(l_eﬂ:/Z) (4) %(eﬂ:/Z _1)

Ans. (2)

tan~! x
dy, vy e~
dx 1+x°

1+x°

. dxzzdz
1+x
n~!x
v eztaz +C
e etanflx . C
Y= 2 etan Tx
/4 /2
e C —e
y(1)=0 > 0="—+— =C=
Y( ) 2 eTt/4 2
. B etarflx e1'[/2
Y= 2 Zetal‘171X
l_eﬂ/z
y(0)=
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18.

Sol.

19.

Let y = y(x) be the solution of the differential
. dy 3

equation (2xlog, x)d—+2y=—loge x,x > 0 and
X X

y(e ™) =0. Then, y(e) is equal to

3 2
1) —— ) _ -
(1) 2 ) =
3 2
3) —= 4) -=
© e
Ans. (3)
dy, v _3
dx xmx 2x?
1
S LE. = ejmdX = /MM — oy

3ﬂn x
dx

Soylnx = I
= 32; X .[X_de - I(%.Ix‘z dx) dx

{2 {

. Inx = -—+C
Y X 2x
0D = E—%+C =C= K
.o 3nx 3
Ly 7%
-3
(e)=—-
Y 2e
t the @ 1e region enclosed by the curves
X, 2y =27 —3x and y=3x—x\/; be A. Then
10 AN§)equal to
(1) 184 (2) 154
3)172 (4) 162
Ans. (4)

Sol.

20.

y=3x,2y=27—3x&y=3x—x\/;

3 9
A:J.3x—(3x—x\/;)dx+'|.[272;3x X

0

A= 2dx JrJ~27 9x

A 2X5/2 2X5/2

5

__(72)+ 95/2 35/2)
= 81— 162+5x35 x3%2
6 _g -8
5 5

10A =162
Ans. =4
Let f:(—oo,0)—{0} >R be a differentiable

function such that f'(1) = lim azf(l) .
a

a—x0

Then lim ——= a(a +l) [ j+a —2log. a is equal
a—»0 2 a
to
1 —+— 2) 241
) 2 4 ( ) 8 4
5 m 3 n
3) —+— 4) —+—
(3 S+ OF
Ans. (3)
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Sol. f: (o)~ {0} >R = a(By—6)— 1(y—6)+ 22~ 28) =0
, . a1 Sopfy-60—-y+6+4-4=0
f'(1)= lima f(—j b4 -y 55

a—0 a

lim a(a; D tan! (l}u a2 —2n(a)

a—w a

22. Let a conic C pass through the point (4, —2) and
P(x, y), x = 3, be any point on C. Let the slope of

lima
a—o0

1

1+ )

2 ( a) an! (1] +l— % /m(a) the line touching the conic C only at a single point
a a P be half the slope of the line join
P and (3, -5). If the focal distancedef the

(7, 1) on Cis d, then 12d equals

f(x) = % (1+x) tan'(x) + 1 — 2x* /n(x)

1+x

fr(x) = . +tan~' (x) +4x/n(x) [+2x Ans. (75)
2 \1+x2

Sol. P(x,y)&x=

, 1 T
f(1)=—(1+—j+2 Slope of li willbe & - L[y *+5
2 4 dx 2{x-3

()= T .y dx
2 8
Ans. (3) =2y +5)=I(n(x-3)+C
es through (4, -2)
SECTION-B = 2/m3)=/In(1)+C
21. LetoaPy=45;0a,B,7vy € R. Ifx(a, 1,2) + g1 = C=2/n(3)
+2(2, 3, v) = (0, 0, 0) for some x, y§Z\c R, — 2/n(y + 5) = fn(x — 3) + 2/n(3)
0, then 6a + 4 + v is equal to
y+5
=2 En(—j =/n(x-3)
Ans. (55) 3
Sol. aPy=45,0By € R g
by Pr :(—Y+5j =(x-3)
x(a,1,2) +y(1, 39— (0,0,0) 3
= (y+5)7=9(x-3)
\A
Parabola
2 +vz=0 4a=9
XyzZ # non-trivial 4= 9
4
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g 625
4
a=2
4
12d =75
I(l x7) dx
23. Let , =——————,k eN. Then the value of
1 7 k+1
J. (1-x7)" dx
0
10
is equal to
=7(r-1)
Ans. (65)

Sol. I, = j LA-x")*dx
1 1
=(1-x"* X‘O + 7KI(1 —x")* "6
0

I ==TK[(1=x")*"(1=x7)
0

IK =-7K IK + 7K IK—l
I, 7K+
7K

1
= 7(I'K—1)=m

i(K+1):11(6)—1=65

K=1

24.  Let xy, Xs, X3, X4 be the solution of the equation
4x* + 8%’ — 17x* — 12x + 9 =0 and

(4+x)(4+x3)(442)(4+x0) =" 2m

Then the value of m is

Ans. (221)
Sol. 4x*+8x’ — 17x’ — 12x +9
=4(x—x1) (X —X2) (X —X3)
Putx =21 & -2i
64 — 641 + 68 — 241 i —XP) (21 — x2) (21 —X3)
(2i—x4) @
=141-88iff W .
=4(-2i —xy) (21 — X,) (21
= 14% ....... 2)
_141° 188
16
m =221

25. Let L, L, be the lines passing through the point
P(0, 1) and touching the parabola
9x> + 12x + 18y — 14 = 0. Let Q and R be the
points on the lines L; and L, such that the APQR
is an isosceles triangle with base QR. If the slopes
of the lines QR are m; and m,. then 16(m12 +m§)
is equal to
Ans. (68)

Sol.  9x* +12x+4=—18(y—1)

(Bx +2)°=-18(y - 1)

AN
(X+§j =-2(y-1
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P(0,1)

0, 1)
y=mx+ 1

AN
[x+§) =-2(y-1)

(3x +2)*=-18mx

9x* +(12+18m)x+4=0
4(6 + 9m)* = 4(36)
6+9m=6,-6

3
2tan9
2 4< ?
tan?
9—2 2tan§+1j=0
2
0

tan—=2,_—1
2

mg, = tan(90 + g)

26.

Sol.

0
=—cot—
-1 -1
meg =g

16(m? +m?)= 16G+4j

=4+64=68

If the second, third and fou

expansion of (x + y)"

respectively, then @
Ans. (806) b
"C, (i)
....(ii)
....(ii1)
[0)
Y i)
G x_9 .
",y =5 e (iv)
)
Y i)
nC2 i _
nc3 y
e

"C,'C, 1
"C,'C, 2

B

°o L. )

B

2n°(n-1D(n-2) n(n—1)n(n-1)
6 2 2
4n—-8=3n-3

= [n=7]

put in (v)
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27.

Sol.

2_-9
y
x =9y
put in (i)
5C1x4(§j=135
9
x=27x9
1

=x=3, ==

Y 3
6(n3 +x? +y)

1
=6[125+9+§j

=806

Let the first term of a series be T; = 6 and its rth

teem T,=3 T, +6,r=2,3, n. If the sum of

......

the first n terms of this series is l(n2 ~12n+39)

(4.6" —5.3" +1). Thenn s equalto
Ans. (6)
T,=3T, +6,
T,=3.T, +6
T,=3.6+6
=3T,+6°
T;=3T,+6
T;=33.6+6)+6
T;=3.6+3.6"

r=2,3,4,...n

)

1‘—11' (1 _2r)
(-1

T,=637".2-1)
6- 3r

T, =6-3

T =

T

(2" -1

T, =2.(6'—3")
S, =22(6"-3")

5 2

s, 2.[6.(6“ ~1) 3.3"-1

10

3 22[12(6“ ~1)-153" - 1)

S, =%[4.64 ~5.3"+1]

nt-12n+39=3
n’—12n+36=0
n==6

28. Forne N, if L '3%cot 4% cot '5 + cot'n =§ ,
then n is eq .
47
Sol.£°co 4+ cot™'5 + cot' n—%
-1 al 1oz
—+tan +tan —+tan —=—
5 n 4

tan_llztan H—tan'==
n
_23
tan”' — =tan'| —24
an " an lg
24
i
tan”' — =tan"'| 24
an - an ﬂ
24
tan”! — = tan li
n 47
n=47
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29. Let P be the point (10, -2,-1) and Q be the footof | —  _1335_16b-3¢ =é’x(§ +83 i 131;)
the perpendicular drawn from the point R(1, 7, 6)
on the line passing through the points (2, -5, 11) | =  —-133-b—16b%> —3b-¢= {5 % (I T 83 + 1312)} b
and (-6, 7, —5). Then the length of the line segment

PQ is equal to . ) 2 -3 4
Ans. (13) = (-13)(-26)-16(50)-3b-¢=[1 8 13
3 4 -5

Sol.
=  —462-3b-¢=-396

P(10,-2,-1)

Q = b-¢=-22

(-6, 7,-5) Hence 24—b-¢ =46

(2,-5,11) R(1,7,6)

Line - x+6:y—7:Z+5 @
-8 12 -16
X+6:y—7=Z+5:7L 6
2 -3 4
Q@A —6,7—-3X,4L-5)
QR(2%—7,-3%,4%~11) Q

QR - dr’s of line =0

AN 14+90+ 161 —44=0
29L=58 =>A=2

Q(-2, 1,3)
PQ=4144+9+16 =+/169 =13

—dx i+83+13f<)

(d-b)a—a’b+(d-c)d—a’c+(a-c)b—(a-b)c=ax(i+8j+13k)

= —265—29B+135—296+13B+266=a’x(i+8j+1312)
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31.

Ans.

Sol.

32.

Ans.

Sol.

SECTION-A
To find the spring constant (k) of a spring
experimentally, a student commits 2% positive
error in the measurement of time and 1% negative
error in measurement of mass. The percentage
error in determining value of k is :

(1) 3% ) 1%
(3) 4% 4) 5%
“)
T=2m |2

K
T2 o 2

K

24T, _Am, Ak,

m k

A‘kO

A 2AT
Ak, _Am, 24T,

Ak

on a plywood and emerges with s.. T

percentage loss of kinetic energy is.:
(1)32% (2)4
(3) 16% 84
4
K =t m(100)*
b2
K= ;@Q

1 , 1 5
m(40)° ——m(100
5 (40) 5 (100)

- : x 100
~m(100)*
2m( )

_ [1600-100x100] _
100

33.

Ans.

Sol

%o
k m T
T%=(—1)%—2(2)%=|—5%|=5% '
A bullet of mass 50 g is fired with a spee 2

34.

Ans.

Sol.

The ratio of the shortest wavelength of Balmer
series to the shortest wavelength of Lyman series

for hydrogen atom is :

(H4:1 2)1:2
3)1:4 4)2:
ey

To project a body of mass m from earth's surface
to infinity, the required kinetic energy is (assume,
the radius of earth is Rg, g = acceleration due to
gravity on the surface of earth) :

(1) 2mgRg (2) mgRg

1
3) 7 mgRg (4) 4mgRg
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35. Electromagnetic waves travel in a medium with
speed of 1.5 x 10® ms™'. The relative permeability
of the medium is 2.0. The relative permittivity will
be :
(Hs
3)4

Ans. (4)

)1
(42

Sol. =

ON‘ »—n|<N‘ —

oo 3107

! (1.5%x10%)?
€. x2=4
€ =2

36. Which of the following phenomena does not

explain by wave nature of light.
(A) reflection (B) diffraction
(C) photoelectric effect (D) interference
(E) polarization
Choose the most appropriate answer {fto

options given below :

(1) E only 2)C

(3) B, D only 4 Vi
Ans. (2)
Sol. (Theory)

Photoelectric effe
37. While measu

e nature of light.

ter wire using screw

adings were noted. Main
@ and circular scale reading
d2gdivisions. Pitch of screw gauge is

1 and it has 100 divisions on circular scale. The

. .. X .
diameter of the wire is % mm . The value of X 1s :

(1) 142 )71
3)42 4)21
Ans. (2)

Sol. MSR = Imm, CSR =42, pitch = 1 mm

C:&: L =0.0lmm
No. of CSD {100

Diameter = MSR + LC x CSD
Diameter = 1 + (0.01) X 42 mm

Diameter = 1.42 mm = X
50

wx=T71

38. o is the uniform surface charge de
spherical shell of radius R. The

point on the surface of the sp

thin
any

Ans.

Sol.

Gauss law JE -dA = Gin
€9

_oxdA

€y

EdA

E=—

€
39. The value of unknown resistance (x) for which the
potential difference between B and D will be zero

in the arrangement shown, is :

14.5V
(1H)3Q 2)9Q
(3)6Q (4)42Q
Ans. (3)
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40.

Ans.

Sol.

41.

Ans.

14.5V

In case of balanced Wheatstone Bridge

Vs _ Vee 12 _E
Vio Voo 6+x 0.5
x=6Q

The specific heat at constant pressure of a real gas
obeying PV* = RT equation is :

(1) Cy +R 2) %+CV

R
4) Cy+—
()Vzv

3)R

)

dQ =du+dW

CdT = CydT + PdV

. PV2=RT
P = constant
P(2VdV) =RdT
pay — RdT
2V
Put in equation (1)

(D)

R
C=Cy+—
A

Match List I with List IT

[M'T?A™]

V.| (M'’T )

se the correct answer from the options given
belo
(1) A-1L, B-111, C-II, D-1V
(2) A-1V, B-111, C-1I, D-1
(3) A-111, B-1, C-1I, D-1V
(4) A-1V, B-11, C-111, D-I
2

Sol.

42.

Ans.

Sol.

[7]=[fxF]=[ML*T ]
[F1=[qVB]
- B- (q%] _ {%} _MAT'T)

[M] = [Ix A] = [AL’]

B Mo IdIsin©

dn  ?
o )= Br’ | | MT?A™' x

W T A

°A

Given belowga ts -
Statement
maximum a'
Statg
whenf€onnected to same voltage source.

light of the above statements, choose the
orrect from the options given below :
(1) Statement I is true but Statement II is false
(2) Statement I is false but Statement II is true
(3) Both Statement I and Statement II are true
(4) Both Statement I and Statement II are false
3
Statement-I
V,

I, = -
\/Rz +(X _Xc)2

at resonance X; = Xc¢

v
Thus, Im Z?m

Impendence is minimum therefore 1 is

maximum at resonance.

Statement-I1

V). e
I= R in purely resistive circuit.
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43.

Ans.

Sol.

44.

The correct truth table for the following logic
circuit is :
DO
T e
B |
Options :
A|B|Y A|B|Y
0100 0(0]1
Mmjoj11 @2|0f1]1
11{0]|0 1{0]0
1|11 1|11
A|B|Y A|B|Y
0101 0100
3|01 ]1 @|o0f1]0
1{0]0 1{0]0
11110 1|11
2
DO
NOT
= L
B |
AND

A sample contains mixture of helium a

gas. The ratio of root mean square spe

5

and oxygen in the sample, is :

(2)

&:

1
(1) ey

O

45. A light string passing over a smooth light
pulley connects two blocks of masses m; and m,
(where m, > my). If the acceleration of the system
is & , then the ratio of the masses o is :

V2 m,
)2 et
V2 +1 J5-1
@) B @ B
J2-1 2
Ans. (1)

Sol.

particles A, B, C, D of mass % ,m, 2m, 4m,

have same momentum, respectively. The particle

with maximum kinetic energy is :

(HD 2)C
3 A 4B
Ans. (3)
Sol. KE= i
2m
Same momentum, so less mass means more KE.
So % will have max. KE.

47. A train starting from rest first accelerates
uniformly up to a speed of 80 km/h for time t, then
it moves with a constant speed for time 3t. The
average speed of the train for this duration of
journey will be (in km/h) :

(1) 80 (2) 70
(3)30 (4) 40
Ans. (2)
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total distance
Sol. Average speed= ———
time taken

¥+80x3t

= —=———— =70 km/hr.
4t

48. An clement Al=Axi is placed at the origin and
carries a large current I = 10A. The magnetic field
on the y-axis at a distance of 0.5 m from the
elements Ax of 1 cm length is :

y
TP
0.5m
l X
-1 Ax €
(1) 4x107°T (2) 8x107°T
(3) 12x10°*T (4) 10x107°%T
Ans. (1)
Sol.
Al = Axi X
. 1(dl <t
deu—Ow (Tesla)
v r

10_7x10x(1x 1 k
2

_ -8 b
_ . 4x1078T (+k)

nd density p is dropped in

ity p, . After sometime, the

stant velocity. The viscous force

j ) mg(l +£}
Po

(3) mg(1-pp,)

Ans. (4)

Sol. mg-Fg—-F,=ma
a = 0 for constant velocity

mg—-Fg=F,
m
Fy,=mg-vpyg=mg- Fpog=mg(l—%°J

50. In photoelectric experiment energy of 2.48 eV
irradiates a photo sensitive material. The stopping
potential was measured to be 0.5 V. Work. function
of the photo sensitive material is :

(1)0.5eV (2) 1.68 ¢
(3)2.48¢eV @ 1.9
Ans. (4)
Sol. eVy =hv-¢
0.5V=248-¢
9PV =198V
51. educed to three-fourth
without change in its mass
on of the day of earth will be
0 minutes.
Ans.
Sol tion of angular momentum
20,
2
_Mszz_n = EM(ERJ 2_7'c
5 T 5 \4 T,
19
T, 16T,
1
—=2><T1 =2x24hr =2—7hr= 13 hr 30 mins.
T, 16 16 2

52. Three infinitely long charged thin sheets are placed
as shown in figure. The magnitude of electric field
at the point P is X9 The value of x is

So

(all quantities are measured in SI units).

-0 Y: 20 o

Ans. (2)
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Ep: i+2_c+i (_I)
2, 2g, 2g,

=—-—1

€

53. A big drop is formed by coalescing 1000 small

droplets of water. The ratio of surface energy of
1000 droplets to that of energy of big drop is m
X

The value of x is

)
- (O

Big drop

Ans.

(0] (0]

o ©O
1000 drops

Sol.

1ooofm3 =inR3
3 3
10r=R
R=10r

S.E.of 1000 drops _ 1000(47
S.E. of Big drop R

54.

d to inductor, its inductive reactance is

con
found to be 20/3 Q. The power dissipated in the

circuit is W.

Ans. (250)

Sol.

5S.

Ans.
Sol.

For DC voltage

V=%=2OQ

for AC voltage
X, =203 0
R=20Q

Z=X2 +R? =3x400+400 =40 Q

— 2
Power = i R

2i—A
A
2i=2A
i=A
Snell's law

=1

I xsini=psinr

sini=pusin A
" 2
sinA = usin(%}

A A A
2sin—cos— =+/3sin| —
2 2 \/_ (ZJ
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56.

Ans.

Sol.

57.

Ans.

Sol.

A wire of resistance R and radius r is stretched till
its radius became r/2. If new resistance of the
stretched wire is x R, then value of x is

16)

We know Rzp—l, RocL2
A r

As we starch the wire, its length will increase but
its radius will decrease keeping the volume
constant

Vi=V;

2
nr’l = nr—lf
4

I =41

R 4l |r?

ﬁ: E 7=16
4

Roew = 16R

x=16

Radius of a certain orbit of hydrogen atom
8.48 A. If energy of electron in this orbit is E/x,
then x =

(Given a, = 0. 529A E =
ground state)

16)

We know

n2
=0.529— = 848=
Z

energy lectron i

58. A circular coil having 200 turns, 2.5 x 10"* m” area
and carrying 100 pA current is placed in a uniform
magnetic field of 1 T. Initially the magnetic dipole
moment (M) was directed along B. Amount of
work, required to rotate the coil through 90° from
its initial orientation such that 1\7[ becomes

perpendicular to B, s

Ans. (5)
Sol. ~ O
initial
We know
Wexe = AU + =—M- B
--M
+ MB cos 0
-6 5 4
00x100x10 ><§><10 x1=5uJ
particle is doing simple harmonic motion of
amplitude 0.06 m and time period 3.14 s. The
maximum velocity of the particle is cm/s.
Ans. (12)
Sol. We know
Vmax = @A at mean position
= 2T A= 2T 0.06 =0.12 misec
T i
Vmax = 12 cm/sec
60. For three vectors A= (—xi - 63 - 21A<) ,
B=(-i+4j+3k) and C=(-8i—j+3k), if
K-(E X 6) =0, them value of x is
Ans. (4)
ik
Sol. BxC=|-1 4 3[=151-21j+33k
-8 -1 3

A -(BxC)=(—xi—6j—2k) (151 —21j+33k)
=_15x + 126 — 66
15x = 60

x=4
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61.

Ans.

Sol.

62.

Ans.

Sol.

SECTION-A

Functional group present in sulphonic acid is :
(1) SO4H (2) SO;H
(3)—§~OH (4) - SO,

Group present in sulphonic acids

Match List I with List I :
List I List I1
(Molecule / Species) (Property / Shape)
A. | SO,Cl, I. Paramagnetic
B. | NO II. | Diamagnetic
C. | NO; III. | Tetrahedral
D. | IV. | Linear

Choose the correct answer from the optigns
below :

(1) A-1V, B-1, C-111, D-1I

(2) A-111, B-1, C-11, D-1V

(3) A-11, B-111, C-1, D-1V

(4) A-111, B-1V, C-I1, D-L

2
(A) | SO.CL,
Tetrahedral
INTC
O 1
) Paramagnetic
NO, Diamagnetic
(D) - sp°d } -
=i |
I Linear

63.

An

Given below are two statements :
Statement I : Picric acid is 2, 4, 6-trinitrotoluene.
Statement II : Phenol-2, 4-disulphuri
treated with conc. HNOj; to get picric acid.

acid is

below :
(1) Statement I is incorr

correct.

(2) Both e a Statement II are
incorre
(3) Stateme orrect but Statement II is
ificorrect.
4 ent I and Statement II are correct.
1
OH
NO,
NO,

picric acid
(2, 4, 6 — trinitrophenol)

OH OH

SO;H
Conc. H,SO,
SO;H

Conc. HNO;

OH

ON NO,
NO

2
Picric acid
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64. Which of the following is metamer of the given
compound (X) ?

¢
Q-0
MORSE)
2 OHC@NHO
> O -0

“ D—NH—E—@

_O

Ans. (4)
Sol. Metamer = Isomer having same molecular
formula, same functional group but different

alkyl/aryl groups on either side of functional
group.

65. DNA molecule contains 4 bases whoes structure
are shown below. One of the structure is
correct, identify the incorrect base structure.

o

N Ca
1y 7 IS
HC I |

a C\N

THZ
PASN
HC N
@ [
HC
NN~ C\

H o

2

Ans.

Sol.

3
e
N
TN .
N
HC i | = Adenine
H
~C~
H;C _ﬁ I|\IH = Thymin
X
H \O
T
C
HCT T .
Il ytosine
HCS N~
H
Are olecule. As DNA contain four
bas e adenine, guanine, cytosine and
ini
List I with List II :
LISTI LIST II
(Hybridization) (Orientation in
Space)
A. |sp’ I. | Trigonal
bipyramidal
B. | dsp II. | Octahedral
C. |spld III. | Tetrahedral
D. |sp'd® IV. | Square planar

Choose the correct answer from the options given
below :

(1) A-I11, B-1, C-1V, D-1I

(2) A-11, B-1, C-1V, D-11I

(3) A-1V, B-III, C-1, D-1I

(4) A-111, B-1V, C-I, D-1I

C)

sp0 —  Tetrahedral

dsp° —  Square planar

sp’d — Trigonal Bipyramidal

sp’d®> -  Octahedral
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67. Given below are two statements : 69. Match List I with List II :

Statement I : Gallium 1is used in the LIST I LIST II
manufacturing of thermometers. (Compound / (Shape / Geometry)
Statement II : A thermometer containing gallium Species)
is useful for measuring the freezing point (256 K) A. | SE, L | Tetrahedral
of brine solution. -
B. | BrF; II. | Pyramidal

In the light of the above statement, choose the

) ) C. | BrO: III. | See saw
correct answer from the options given below : 3
(1) Both Statement I and Statement II are false. D. | NH; Iv.

(2) Statement I is false but Statement II is true.
(3) Both Statement I and Statement II are true. Choose the correct answe ¢ options given
(4) Statement I is true but Statement II is false.
Ans. (4)
Sol. Statement - I = Correct

Statement - II = False

Ga is used to measure high temperature

68. Which of the following statements are correct ? Ans.

A. Glycerol is purified by vacuum distillation | go]

because it decomposes at its normal boili

Fy4 sp°d

point. hybridisation | (T

B. Aniline can be purified by steam distillation a

o —n —
/\
e

aniline is miscible in water.
C. Ethanol can be separated from ethian ate (B) | BrFs | sp'd /F
mixture by azeotropic distillati&ﬁcau it hybridisation %Br—F
\F
if mixed M.P. is Bent T-Shape

forms azeotrope.

D. An organic compound i

remained same. © | BroO; sp’ @ Pyramidal

Choose the mos answer from the

hybridisation /B T
gy 0
(D) | NH! | sp’ H —|+
hybridisation N
7\
R Q Tetrahedral

Sol. Option (B) is incorrect because aniline is

immisible in water.
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70. In Reimer - Tiemann reaction, phenol is converted
into salicylaldehyde through an intermediate. The
structure of intermediate is

ONa'
CH;
@)
H
CHCI,
2
ONa'
CHO
3
ONa'
CHCl,
“
Ans. (4)
OH O Na'
Sol. CHCl,
CHCI5+ aq NaOH
Intermedia K

ing material is not a

(3) Silicon

(4) Copper oxide
Ans. (2)
Sol. Graphite is conductor

72.

Ans.
Sol.

Consider the following complexes.
[CoCI(NH;)s]*, [Co(CN)e]™,

(A) B)
[Co(NH3)s(H0)I”",  [Cu(H,0)s]*"

©) D)
The correct order of A, B, C and D in terms of
wavenumber of light absorbed is :
()C<D<A<B
(2)D<A<C<B
3)A<C<B<D
4)B<C<A<D
()]
As ligand 7 gases, light of more energy is

absor

Enetgy number

Q List I with List IT :

LISTI

LIST II
(Precipitating reagent and (Cation)

conditions)

M n2+
Pb2+

Al

NH,C1 + NH,OH L.
NH4OH + Na,CO; II.
III.

NH4OH + NH4Cl + H,S gas

O Q) W o>

dilute HCI Iv. | st

Choose the correct answer from the options given
below :

(1) A-1V, B-111, C-II, D-I

(2) A-1V, B-111, C-1, D-11

(3) A-111, B-1V, C-I, D-1I

(4) A-111, B-1V, C-II, D-I

ns. (3)

Sol.

Theory based question
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74.  The electron affinity value are negative for :
A.Be > Be™
B.N—>N"
C.0 > 0"
D.Na— Na
E. Al > Al
Choose the most appropriate answer from the

options given below :

(1) D and E only (2) A, B, D and E only
(3) A and D only (4) A, B and C only
Allen Ans. (4)
NTA Ans. (1)
Sol. (A)Be+e —Be, E.A=—ive
(B)N+e >N E.A=-ive
©)0+e -S5O
O+e —0° E.A = -ive
(D)Na+ e —>Na  EA=+ive
(BE)Al+ e —>AC E.A =+ive

Ans. A,B and C only
75. The number of element from the following t

do not belong to lanthanoids is :
Eu, Cm, Er, Tb, Yb and Lu

(13 (2)4
31 4)5
Ans. (3)

Sol. Cm is Actinide

76.  The density of 'x' M

{aOH 1s 40 g/mol)
(2)3.0
(4)2.8

_ 1000 x M
1000 xd — M x (Mw)

solute

_ 1000 x x
1000 x1.12 — (x x40)

x=3

77. Which among the following aldehydes is most
reactive towards nucleophilic addition reactions?

(0] 0
(DH—PJ—H (2)C2H5—g—H
I
3)CH;-C-H (4)C3H7—(I!—H
Ans. (1)

Sol. H-C-H has low steric hind;

78. At 20 °C and 1 at
with equal n

the reaction

Hy(g) + Ix( g), the K; for the process is
X X .
[Given ; 82 L atm K ' mol ]
@21
31 (4)0.01
2 Ang
ng=0 K, = (nyy) [&j
ny ng Ny
Ny =ny, =ng soKp=1
1=xx10" x=10

79. Match List I with List IT :

LIST I LISTII
(Compound) (Uses)
A. | lIodoform L Fire extinguisher
B. | Carbon II. | Insecticide
tetrachloride
C. | CFC III. | Antiseptic
D. | DDT IV. | Refrigerants

Choose the correct answer from the options given
below :
(1) A-1, B-I1, C-II1, D-1V
(2) A-111, B-II, C-1V, D-I
(3) A-I11, B-1, C-1V, D-1I
(4) A-11, B-1V, C-1, D-111
Ans. (3)
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Sol. Iodoform — Antiseptic

CCly — Fire extinguisher

CFC — Refrigerants

DDT — Insecticide

80. A conductivity cell with two electrodes (dark side)
are half filled with infinitely dilute aqueous solution
of a weak electrolyte. If volume is doubled by

adding more water at constant temperature, the

molar conductivity of the cell will -

0 -

()
0
lecm

‘l’ lg'm

A
<«~—Ilcm—

(1) increase sharply

(2) remain same or can not be measured accurately
(3) decrease sharply

(4) depend upon type of electrolyte

2

Solution is already infinitely dilute, ce

Ans.
Sol.
change in molar conductivity upon n o

water

81. Consider the dissocia weak acid HX as
given below

HX(aq) = =1.2x107

[Given : R =0.083 L bar Mol ' K]

Ans. (76)

Sol.

82.

Ans.

Sol.

83.

Ans.

Sol.

84.

Ans.

Sol.

HX = H + X K,=12x107
0.03M
0.03—x x X

2
K,=12x10°= —>

0.03—x
0.03 —x = 0.03 (K, is very small)
2

X —q2x10°
0.03
x=6x10"

Final solution : 0.03 —x +x +x
=0.03+x=0.03+6x10"
I1=(0.03 + (6 x 107%)) x 0. 00
=76.19x 102~ 76 x 10"

The differenge i

-ghly magnetic moment

values of KW manganese product
formed during KMnQO, against oxalic
acid in ac is _ BM. (nearest
inte
(6)

0 enetic moment of Mn in KMnO,4= 0
Spin @nly value of manganese product fromed

titration of KMnQ, aganist oxalic acid in
acidic medium is = 6
ns. 6
Time required for 99.9% completion of a first
order reaction is time the time required for
completion of 90% reaction.(nearest integer).

3)

Ko gn[mjz 1 fn(@)
t99.9% 01 t90% 10

/n(10%)

£nl0

t99.99, = toge; X 3

t99.9% = Toges

Number of molecules from the following which

can exhibit hydrogen bonding is . (nearest
integer)
NO,
CH;0H, H,0, C,Hg, C¢Hs, @[ HF, NH;
OH
(6))

NO,
CH,OH, H,0, @[ HF, NH,
OH

Can show H-bonding.
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85. 9.3 g of pure aniline upon diazotisation followed
by coupling with phenol gives an orange dye. The
mass of orange dye produced (assume 100%
yield/ conversion) is g. (nearest integer)

Ans. (20)

NH, N.cl®

NaNO, + HC1
T<5°C

Sol.

OH

AT O

Orange dye
Reaction suggests that 1 mole of aniline give 1
mole of orange dye.
SO (mOI)aniline = (mOIC)orange dye
_ mass of orange dye

9.3g
93g mol™ 199g mol™

mass of orange dye =199g =20 g \

86.  The major product of the follo

eaCtion is P.

Na/liq.NH3 CH, -
~ -~
PN
H CH;
l dil. KMnO,

(Product P)

87. Frequency of the de-Broglie wave of election in
Bohr's first orbit of hydrogen atomis _ x 10" Hz
(nearest integer).
[Given : Ry (Rydberg constant) = 2.18 x 107" J.
h (Plank's constant) = 6.6 x 107" J.s.]

Allen Ans. (661)

NTA Ans. (658)

Sol. A= -

hv
A=
mv’ %
mv- =Yoy (frequen
oA
0—18

=660.60 x 10" Hz

ajor products from the following reaction

quence are product A and product B.
(i) Br,

A
@ (i) =7"N0 Na" (1.0 eq.)

The total sum of w electrons in product A and

(i) Bry
(ii) alc. KOH (3 eq.)

product B are (nearest integer)

Ans. (8)

Br
s ()2 (T
Br

HC=C-CH,-O°Na

: Br
O-CH,—C=CH
(A)
Br
alc KOH
e
O: (3 ca) @
Br (B)
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89.

Ans.

Sol.

Among CrO, Cr,0; and CrO;, the sum of spin-only
magnetic moment values of basic and amphoteric
oxides is 10 BM (nearest integer).
(Given atomic number of Cr is 24)

877)

CrO Basic oxide

Cr,03 Amphoteric oxide

In CrO, Cr exist as Cr'* and have p only = 4.90
In Cr,0;, Cr exist as Cr” and have p only = 3.87
Sum of spin only magnetic moment
=490+3.87=8.77

Hony = 877 X 1072

Ans. 877

S

90.

Ans.

Sol.

An ideal gas, Cv = %R , is expanded adiabatically

against a constant pressure of 1 atm untill it
doubles in volume. If the initial temperature and
pressure is 298 K and 5 atm, respectively then the

final temperature is K (nearest integer).

[Ev is the molar heat capacity at constant volume]
274)

AU=q+w(q=0)

nCyAT =P (V2 - V)

V,=2V,

nRT, ~2nRT,

Solve and we get T, =274.16 K
T,~274 K
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(Held On Saturday 06t April, 2024)

FINAL JEE-MAIN EXAMINATION - APRIL, 2024

TIME:3:00PM to 6:00PM

SECTION-A

1. Let ABC be an equilateral triangle. A new triangle
is formed by joining the middle points of all sides
of the triangle ABC and the same process is
repeated infinitely many times. If P is the sum of
perimeters and Q is be the sum of areas of all the
triangles formed in this process, then:

(1) P’=3643Q (2) P’=63Q

(3) P=3643Q> 4) P’=7243Q
Ans. (1)

Sol. v
a
2
Area of first A= \/ga
2 2 2
Area of second A= \/ga a _ \/?Ta
4 4 16
2
Area of third A = \/ga
64
2
sum of area = \/ia (1 +
Q= V3’1 _a’
&3 %
4

perimeter of 1" A = 3a

perimeter of 25

Sol.

Sol.

Let A= {1, 2, 3,4, 5}. Let R be a relation on A
defined by xRy if and only if 4x < 5y. Let m be the

number of elements in R and n be the

number of elements from A x A th.

Then m + n is equal to:
(1)24

(3)25

Ans. (3)

Given : 4x

ke. m = 16

Now to make R a symmetric relation add
{(2,D(3,2)(4,3)(3,1)(4,2)(5,3)(4,1)(5,2)(5, )}
re.n=9

Som+n=25

If three letters can be posted to any one of the 5
different addresses, then the probability that the

three letters are posted to exactly two addresses is:

12 18
(1) 75 (2) 35

4 6
3) 75 4) 35
Ans. (1)

Total method = 5°
faverable = °C, (2° ~2) =60

60 12

bability = — =~
probapiiity 125 25
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Sol.

Suppose the solution of the differential equation
dy (Q+o)x—Py+2

dx Bx—2ay—(By—4a)
passing through origin. Then the radius of this

represents a circle

circle is :
() N7 @3

3) g (4)2

Ans. (3)

dy (2+a)x—By+2
dx  Px-y(20+B)+40

Bxdy — (20 + B)ydy + 4ady = (2 + o) xdx — Bydx + 2dx

B(xdy + ydx) — (20 + B)ydy + 4ady = (2 + o) xdx +2dx
(2a+B)y’ _2+a)x’
2

Bxy —

= B =0 for this to be circle

+4ay

2
(2+0c)X7+ocy2+2x—40Ly=0

coeff. of
>2+a=2a
2 .2
X =Yy
-

e 2x*+2y*+2x -8y =0
X+y +x—4y=0

rd = ’l+4=£
4 2

If the locus of the point, whos
point (2, 1) and (1, 3) aie,i
ax’ + by’ + cxy + dx +
ofa>+2b+3c+4d +¢
(N5
(3)37
Ans. (3)

9x* + 9y” + 14x — 118y + 170 =0
a’+2b+3c+4d+e
=81+18+0+56—118
=155-118

=37

Sol.

Ans.

11113-10 @+ 4. +n) -2 +2% +....+1?)
is equal to:
2 1
1) = 2) —
(1) 3 (2) 3
3 1
3) — 4) —
3) 1 4) 5
Ans. (2)
n—1

> (2 —1)(n-1)

n+D(n-Dn@2n-1) n’(n-1)

6 2
n(n+1)(n(n+1)2n+l)
2 2 3
(n—l)[—n(n—l) (n+1)2n—-1) j
+ -n
2 2 3
n—>0 n(n+1)3n* +3n—4n-2
2 6
. (n-1)(3n2+3n+2(2n%+n-1)-6)
lim
000 (n+1)(3n2—n—2)

(n—l)(n2 +5n—8) :l
oo (n+1)(3n> —n-2) 3

LetO0<r<n. If"™'C.:"C,:"™'C,,=55:35:2l,

then 2n + 5r is equal to:
(1) 60 (2) 62
(3) 50 (4) 55
Ans. (3)
n+l C, 55

"C. 35

(n+1)!  rln—r) 11

(r+D!(n-r)  n! 7

(n+1):11

r+1 7
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Tn=4+11r

"C, 35
ol 1
n! (r—-DY(n-1)! 5
-0 (- 3
n 5
T3
3n=>5r
By solvingr=16 n=10
2n+ 5r=150
8. A software company sets up m number of
computer systems to finish an assignment in
17 days. If 4 computer systems crashed on the start
of the second day, 4 more computer systems
crashed on the start of the third day and so on, then
it took 8 more days to finish the assignment. The
value of m is equal to :
(1) 125 (2) 150
(3) 180 (4) 160
Ans. (2)
Sol. 17Tm=m+(m—-4)+(m—-4x2)..+.(m—-4x24
17m=25m—-4(1+2..24)
gm=22423 15 %
9.

If z,, z, are two distinct comple bensuch that
z, -2z,
1 _ |=2, then
5 217,

either z; lies on_ageirc slorzliesona

(M

circle of radi

3

) ) .1 .
z, lies’on a circle of radius 5 and z, lies on a

circle of radius 1.
(4) both z; and z, lie on the same circle.
Ans. (1)

z, -2z, 7Z,—2%,

Sol. =4
R T T
E_lez 5_2122
2. — A 2
|Zl| 22,7, -27,z, +4|22|
1 zz, z%z 2 z)
=4| —————=———+|z,| |z
2,2y +22,-22,-2,2,22,27, —1=0
] —
(z.z,-1)(1-22,-22,)=0
2 2
(. 1)zl -1)=0
10. If the function f(x)= 0 attains the
maximum va t
(e <n (2) e*" <(2n)°
3) 4) (2¢)" > 7>
Ansy(3
X
y = ZXZH(l)
X
Iny = -2x/nx
ld—y=—2(1+£nx)
y dx
1 .. .
for x >— f"is decreasing
e
so,e<Tm
2e 2n
LN
e T
e">n°
11.  Let §=6i+3—f< and B=i+3.lf6 is a is vector

such that |¢/>6, a.6=6|c|,|c—a=2v2 and the

angle between ax b and ¢ is 60°, then |(g x ) ¢|

is equal to:

() 3 (6-6) @2

() 246 @ 2(6+6)
Ans. (4)
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Sol.

12.

Sol.

KaxBx5N=thWﬂ%§
lc—dl=22

lel* +]a]* —2¢-a=8

2 +38 12|zl =8

lZ° 12| +30=0

R 12++/144-120

2

124246
2

lZl=6++/6

k
-1
0

— >

7
ixb=16
1

Z—j+5ﬁ

|§><B|=\/E
|(§xb)xz|:\/ﬁ(6+\/g)
§(6+\/3)

If all the words with or without m

3
2

b=y

using all the letters of the word "

(1) NRAGUP
(3) NRAPGU
Ans. (3)
NAGPUR
2
264
288
. 312
NRAGPU = 1 313
NRAGUP 314
NRAPGU 315

i
PUR

13.

Sol.

14.

Sol.

Suppose for a differentiable function h, h(0) = 0,
h(1) = 1 and h'(0) = h'(1) = 2. If g(x) = h(e*) "™,

then g'(0) is equal to:

(15 2)3
3)8 4) 4
Ans. (4)

g(x)=h(e*)-eh®

g'(x)=h(e")-e"® h'(x) +e"h'(e*) e

g'(0)=h(1)e" h'(0) +e"n'(1)

=2+2=4

Let P (a, B, y) be the image o QQ3, 1)
0 y-3

in the line XI =" R be the point

1
(2, 5, -1). If the ar t le PQR is A and
A= 14K, th is to
(1) 36 72

(3) 18 (4) 81

Ans.

Q@(3,-3,1)

P(a,B,y)

RQ=+/1+64+4 =69
RQ=1(-8j+2k
RS=(+]j-k

RQ-RS [1-8-2| 9
RQIIRS| V6943|323
3 RS _RS
23 RQ 69
RS=33

J14 _ Qs
23 Jeo

Qs=+42
area=%-2QS-RS=\/AE-3\/§

r=914
A2 =81.14=14k
k=81

cos0 =

cosO=

sin0 =
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15. If P(6, 1) be the orthocentre of the triangle whose

vertices are A(5, —2), B(8, 3) and C(h, k), then the
point C lies on the circle.
() xX+y —65=0 Q)X +y —=74=0
B)x*+y* —61=0 @ xX+y -52=0
Ans. (1)
Sol.
A(5,-2)
F E
6,1)P
o
B(8,3) D C(h, k)
Slope of AD =3
1
Slope of BC= -3
equation of BC=3y+x—-17=0
slope of BE =1
Slope of AC =-1
equation of ACisx+y—-3=0
point C is (-4, 7)
16. Let f(x)= ; be a fu ned on R.
7 —sin 5x
equal to:

-
;’6
—_ —
8’6

Then the range of the x

7 —sin5x € [6, 8]

1 [1 1}
—E _’_
7 —sin5x 86

17.

Sol.

18.

Sol.

Let 5=2§+3—1A(, Bz((éx(f.g_j))xi)xi.

Then the square of the projection of a on b is:

1

(1)§ (2)2
1 2
(3)5 (4)5
Ans. (2)
ik
ax(i+j)=[2 1 -1
11 0
-k
f_dab
bl

(log.2) — %then the value of 7a — 3 is equal to:

(1)2 (2)0
(3)-1 4) 1
Ans. (3)
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Ta=2
Ta-3=-1

19. If j dx = iztan—1 (3tanx) +

a’ sin® x + b cos” X
constant, then the maximum value of
asinx + bcosx, 1S :

(1) V40
) 42

Ans. (1)

2) V39
(4) 41

Sol sec? xdx
oL _[ 2, 2 2
a“tan“x+b

let tanx =t
sec’dx = dt

f%

) ‘QQ

on comparing B =3

ab=12
a=6,b=2
maximum value of

6 sinx + 2cosx is \/E

20. If A is a square matrix of order 3 such that
det(A) =3 and
det(adj(—4 adj(-3 adj(3 adj((2A) "))))) =2"3",

then m +| 2n is equal to:

(1)3 (2)2
3)4 4)6
Ans. (3)

Sol. |Al=

‘adj(—4adj(—3adj (3adj

|-4adi(-3ad
4° ‘a A)! ))‘2
2 A

8
312.3%[adj(2A)"'|

16
2" .3%|(2a)"|

12. 36 1

|2A|16

912,336 1
948 |A|16
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21.

Sol.

22.

Sol.

SECTION-B
Let [t] denote the greatest integer less than or equal

to t. Let f: [0, ©) —> R be a function defined by

f(x) = [% + 3} —[/x ] Let S be the set of all points

in the interval [0, 8] at which f is not continuous.

Then Za is equal to

aeS

Ans. (17)

{% + 3} is discontinuous at x = 2,4,6,8

\/; is discontinuous at x = 1,4
F(x) is discontinuous at x = 1,2,6,8

Da=1+2+6+8=17

The length of the latus rectum and directrices of a

hyperbola with eccentricity e are 9 and x = ii ,
NG
respectively. Let the line y — 3 x + 3 =0 touch
this hyperbola at (xo, yo). If m is the product of
focal distances of the point (X, yo), then 4e* + m
equal to
NTA Ans. (61) %
Ans. (Bonus) \
2 4
NG

Given & =9 and i=i—
e

equation of tangent y —

by equation of tangent
Let slope =S
Constan
cond @ nge
=9

= 6a
=a b

Equation of Hyperbola is

2 2
x_ % =1 and for tangent

4
Point of contact is (4, 3 B ) = (X0, Yo)

24.

Sol.

9 13

Nowe= ,[1+— = —
4 2

Again product of focal distances
m = (x¢¢ + a) (Xoe — a)
m + 4’ = 20¢” — a*
= 20 x 15 4=61
4

(There is a printing mistake in the equation of

) . 4
directrix x = +—.

NG

r directrix, as

59 (1+x)*+ 60(1+x)*"!
s X)(t 071 60(1+x)"
Put x = 60
61((61)" -1} )
—60S = —60(61)
on solving 3660

Let [t] denote the largest integer less than or equal
tot. If

J;([X2]+|:X2_2i|JdX:a+b\/§_\/§_\/§+(§\/g—\/7,

where a, b, ¢c € z, then a + b + ¢ is equal to
Ans. (23)

f[]ded

1 12 B
=I0dx+jldx+ j2dx
0 1 N2
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25.

Sol.

2 5 Vo 26. In a triangle ABC, BC=7,AC=8, AB=a € N
+I3dx+j4dx+j$dx )
NG 2 V5 and cosA =§. If 49cos(3C) + 42 = E, where
n
7 B 3 :
+I6dx+ 7dx+j8dx gcd(m, n) = 1, then m + n is equal to
J6 NG N Ans. (39)
N7 2 26. In a triangle ABC,BC=7, AC=8, AB=a € N
+J. 0dx + J. 1dx 5
0 N and cosA =§. If 49cos(3C) + 42 = where
n
% & 3 d — 1, then m + n is equal t
N J- 2 dx 4 J- 3dx+ J-4dX=31—6\/§—\/§—\/§ gcd(m, n) = 1, then m + n is equal to
3 N3 N Ans. (39)
2, 2 2
—2\/8 . \/7 Sol. cosA= bre-a
2bc
a=31b=-6 c=-2
2 8+’ -7
atb+c=31-6-2=23 3
From a lot of 12 items containing 3 defectives, a C=9
sample of 5 items is drawn at random. Let the )
cos =
random variable X denote the number of defective 7
items in the sample. Let items in the sample be 0s 4
drawn one by one without replacement. If variance 49(4 —3 cosC) +42
3
2 2
of X is 2, where ged(m, n) = 1, then n — m 4 7] —3(;B+42
n
equal to . 32
Ans. (71) 7
3 m+n=32+7=39
_ 5
a=1- 2c 27. If the shortest distance between the lines
5
0 X—X:y—2zz—1 and X+2:y+5:z—4
b=3 _—4 3 -1 1 -3 2 4
12 C5 4
——, then the largest possible value of |A| is equal
e \30
c=3.5 3 to
Cs
Ans. (43)

o =0a+1b+4c+9d-u’

, 105
' =—
176

Ans. 176 - 105 =71

Sol. 73 =7ﬁ+23+f(

@, =—2i—5]+4k
p-=3i—j+k
G—=-31+2]+4k
(A+2)i+7j-3k=3 -3,

pxg—=—6i—15j+3k
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28.

Sol.

29.

Sol.

|6x 12-105-9
\/_ \/ ~15) +32
_|6x+126|
NEOENE)
132 =|6% +126|
A=1,A=-43
A=
Let a, B be roots of X2+\/§X—8=0.
U,, ++/12U,
2U

8

If U =a"+p", then
is equal to
Ans. (4)
alf +B10 +\/§(a9 +B9)
2(0(,8 +p° )
8( 2 8 (2
o (oc +\/§0c)+[3 ([3 +\/§B)
2(0(8 +B8)
8o +8B°
2(0c8 +[38)
If the system of equations
2x + Ty +Az=3

3x+2y+5z=4
x+puy+32z=-1

has infinitely many soluti A& is equal

to :
Ans. (38)
D =D, =D, =d)
2
3 =-39
1
7 A
D=3 2 5(=0=A=-1
1 -39 32
A—u=38

30.

Sol.

If the solution y(x) of the given differential

equation (e¢” + 1) cosx dx + ¢’ sin x dy = 0 passes
o [ (2)
through the point E,O , then the value of ¢ ‘¢

is equal to
Ans. (3)
(e"+ 1) cosx dx + €” sinx dy =0

é,@

= d((ey +1 sinx

(ey +1 sinx=C

It passes through

=>c=2

Now, x——

gb'
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SECTION-A

The longest wavelength associated with Paschen
series is : (Given Ry =1.097 x 107 SI unit)

(1) 1.094 x 10°m (2)2.973 x 10°m

(3) 3.646 x 10 °m (4) 1.876 x 10°m

- (@)

For longest wavelength in Paschen's series:

1 1 1
l_Rjl A __L
A [nlz nf}

For longest n; =3
n, = 4

1 1 1
R} —
A L@) (4)2}

I _pll_1
X‘R_9 16}
1 [16-9
X_R_16x9}

- )= 16x9 16x9

A=1876x10°m

A total of 48 J heat is given to one
kept in a cylinder. The tem

increases by 2°C. The work
(Given,R=83JK 'mo
(1) 7291
(3)481

. @

1* law of

+48
- (3@ w

- W=48-3xR
= W=48-3x(8.3)

= |W=23.1Joule

TR 7x1.097x107

In finding out refractive index of glass slab the
following observations were made through

travelling microscope 50 vernier scale

49 MSD; 20 divisions on main scalg i h cm
For mark on paper
MSR =8.45cm, VC =2
For mark on paper seen t gh
MSR =7.12 cm, 4

For powder particl e top surface of the glass

slab
MSR = C=1
MS le Reading, VC = Vernier
Coinei
efra dex of the glass slab is:

1. (2) 1.52
24 (4) 1.35
1)

1 MSD = 15_‘51= 0.05 cm

1 vSD = 22 MsD = 22 %0.05 cm = 0.049 cm

50 50

LC=1MSD - 1VSD =0.001 cm
For mark on paper, L; = 8.45 cm + 26 x 0.001 cm
=84.76 mm
For mark on paper through slab, L2 = 7.12 cm +
41%0.001 cm=71.61 mm
For powder particle on top surface, ZE = 4.05 cm
+1x0.001 cm=40.51 mm

actual L, = 84.76 — 40.51 = 44.25 mm

actual L2 =71.61 —40.51 =31.10 mm

L, 4425
el N o 2 R D
= 7L, 73100
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34.

Ans.

Sol.

35.

Ans.

Sol.

In the given electromagnetic wave

, = 600 sin (ot — kx) Vm™, intensity of the
associated light beam is (in W/m?); (Given €, =
9x10"2C*N"'m™?)
(1) 486
(3) 729
@

Intensity =

(2) 243
(4) 972

%aoEgc

%x 9 x10™2 x (600)* x 3 x 10°

=%><36><3=486w/m2

Assuming the earth to be a sphere of uniform mass
density, a body weighed 300 N on the surface of
earth. How much it would weigh at R/4 depth
under surface of earth ?
(1)75N

(3)300N

“

At surface:

(2)375N
(4) 225N

mg =300 N
_ 300
&

At Depth Z 1ge= gS 1——

Y
84 78| TYR

3gs

&

8¢~

welght at depth Q

%x300

accepto::evel of a p-type semiconductor is

=225N

e maximum wavelength of light which can
create a hole would be : Given hc = 1242 eV nm.
(1) 407 nm (2) 414 nm
(3) 207 nm (4) 103.5 nm

ns. (3)

hc .

Sol.
° K

Energy =

1240
X(nm)

_ 1240
A(nm)

A= 12640 —207nm

37. A car of 800 kg is taking turn on a d

turn safely : (g =1
(1) 70.4 m/s
(3) 264 m/s

(4) 102.8 m/s

Ans.
Sol.

_ tan©+p
Vo = Rg{l—utane}

_ tan30°+0.2
- \/300xgx[1—0.2xtan30°}

) _0.57+0.2
= \/300><10X[1_0.2x0.57}

Vimax = 51.4 m/s

Two identical conducting spheres P and S with

38.
charge Q on each, repel each other with a force
I6N. A third identical uncharged conducting
sphere R is successively brought in contact with
the two spheres. The new force of repulsion

between P and S is :

(1)4N

3)IN

o))

(2)6 N
(4) 12N
Ans.
Sol.
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39.

Ans.

Sol.

40.

010}

Fps o< Q2
FPS =16 N
Now IfP & R are brought in contact then

P S R
Now If S & R are brought in contact then

P S R

New force between P & S is :

Q_3Q
F RN
PSSy
2
Fpsm %:%X1626N

In a coil, the current changes form —2 A to +2A in
0.2 s and induces an emf of 0.1 V. The self-

inductance of the coil is :

(1) 5 mH (2) 1 mH
(3)2.5mH (4) 4 mH
@
di

E induced — —L —~
(Emf)inguced Ldt
In magnitude form,

di
Emf _,|=|(—-)L—
| m ind ( ) dt

—(=2)

O)[+2

material’is :

(1.2 )14
3)15 4)1.38
3)

0 cm respectively. The focal length
s is 20 cm. The refractive index of the

41.

Ans.

Sol.

42.

Ans.

Sol.

B S SR S
= +20‘(1 1)(+15 (-30)

= |p=l+===

Energy of 10 non rigi at

temperature T is :

)

moleculcs

(1) %RT 2070 Ky T
(3) 35 RT ) 35 Ky T
C))

De ofiftec H=5+2(3N-5)

Z54+23x2-1)=7

€Ner;

f

energy of 10 molecules

of one molecule = EKBT

- 10(§KBTJ: 10(%KBT) —35KgT

at

A body of weight 200 N is suspended form a tree

branch thought a chain of mass 10 kg. The branch

pulls the chain by a force equal to (if g = 10 m/s?):

(1) 150 N (2) 300N

(3) 200N (4) 100N

2)

1:’:’:/':'2""""':':"" T T
SR

{ = 0 )’;

Il 3;:': —,59 total weight 3

4 / =200+10x10 ]
A =300N |

....... v ¥ 10x10
200N

Chain block system is in equilibrium so
T =200+ 100 =300 N.
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43.

Ans.

Sol.

44.

Ans.

Sol.

45.

Ans.

Sol.

When UV light of wavelength 300 nm is incident
on the metal surface having work function 2.13 eV,

electron emission takes place. The stopping
potential is : (Given hc = 1240 eV nm)
(1H4av 241V 32V 415V
3
B _g=ev,

1240

——eV-21 =
= 300 eV 3eV=eVs

= 4.13eV-2.13eV =¢Vs.

The number of electrons flowing per second in the
filament of a 110 W bulb operating at 220 V is :
(Givene=1.6 x 10 C)
(1)31.25 x 10"

(3) 6.25 x 10"

@

Power (P) =V.I

= 110=(220) (I)
=1=05A

= So,

(2) 6.25 x 10"
(4) 1.25 x 10"

_n__ 05
t 1.6x107"
N %=31.25><1017

When kinetic energy of a bod
of its original value, the perce
momentum of the body e
(1) 500%
(3) 6%
1

Kinetic e

. . P -P
% increase in momentum = % x100%

1

x100%

6P, — P,
P

1

=500%

46.

Ans.

Sol.

47.

Pressure inside a soap bubble is greater than the
pressure outside by an amount :

(given : R = Radius of bubble, S = Surface tension
of bubble)

QRS @8

S
Ok
M

There are two liquid-air surfaces in bubble
AP =2 (éj _4s

OF=

R R

Match List-I with List-II
List-I

ist-11
ape of Graph)
Y = 114 ( Y

(A)

1D Y

23

from centre of a

istance

7.

current carrying
wire for x <a
(where a=radius
of wire)

Y = magnetic (1) %
field Y—
X = distance
from centre of a

©

current carrying
wire for x > a
(where a =
radius of wire)
Y= magnetic
field inside
solenoid

X = distance X
from center

(D) av) | Y

Choose the correct answer from the options given
below :

(1) (A)-d1D), (B)-(D), (C)-(AV), (D)-(1I)

(2) (A)-(D), (B)-(I1D), (C)-(11), (D)-(IV)

(3) (A)-(IV), (B)-(D), (C)-(I1I), (D)-(II)

(4) (A)-(1D), (B)-(IV), (CO)-(D), (D)-(1I)

Ans. (4)
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Sol.

48.

NTA Ans. (3)
Sol.

(A) Graph between Magnetic susceptibility and
magnetising field is :
A

Y

»
»

X
(B) magnetic field due to a current carrying wire
forx<a:
Mo ir
2ma’

B=

X
(C) magnetic field due to a current carrying wire

forx>a:
Y\
X

potol
(D) magnetic field inside solenoid varies as:

" 2ma
Y__\

X

In a vernier calliper, when both jaws tou
other, zero of the vernier scale shifts to
and its 4™ division coincides exactly
division on main scale. If 50 vernier
equal to 49 main scale divisio 7
the instrument is 0.04 mm t aj
scale divisions are there in 1 ¢

(1) 40
(3) 20

e divi
error in
main

49
4/ MSD| -
{50 S } 3MSD

~ (196 _5) (L

0.004 = ( % 3) [N)
_ 461000 _ 46x1000 _

50 4 200

N 230

49.

Ans.

Sol.

50.

Given below are two statements :

Statement (I) : Dimensions of specific heat is
[L*T K]

Statement (II) : Dimensions of gas constant is
[ML*T'K™"]

(1) Statement (I) is incorrect but statement (II) is

correct

(2) Both statement (I) and statement \(II) are
incorrect

(3) Statement (I) is correct ent (ID) is

incorrect

(4) Both statement (I st
3)
AQ = mSAT

S

ent (1) are correct

s] =
ement-(]) is correct

PV=nRT =R=2LY
nT

_ [ML'T?J[L]
[mol][K]

[R] = [ML*T > mol 'K ']

Statement-II is incorrect

[R]

A body projected vertically upwards with a certain
speed from the top of a tower reaches the ground in
t;. If it is projected vertically downwards from the
same point with the same speed, it reaches the
ground in t,. Time required to reach the ground, if

it is dropped from the top of the tower, is :

M @ o -,
3 [ O
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+4Ju® +2gh
. \]u g

Sol. t,
g
—u+«/u2+2gh
t2=T
2gh
f=NZED
g
(u* +2gh)-u®> 2gh ,
tt, = - ===—=t
g g

= t=/tt,
SECTION-B

51. In Franck-Hertz experiment, the first dip in the
current-voltage graph for hydrogen is observed at
10.2 V. The wavelength of light emitted by

hydrogen atom when excited to the first excitation

level is nm.
(Given hc = 1245 eV nm, e = 1.6 x 107°C).
Ans. (122)
Sol. 10.2¢eV = %
1245 eV —nm
A= =122.
102eV 122.06 nm

52. For a given series LCR circuit it is found th
maximum current is drawn when value of vasiable
capacitance is 2.5 nF. If resistance of

ven ci
10° Hz.

100 mH inductor is being used in th
The frequency of ac source is

(given 7 = 10)

Ans. (10)
Sol. for maximum current; % st be in resonance.
P
27\ Lx G

5x10™"

1

X

10 Hz

1 5
27 5>< 07
_100 3
10 x10°Hz

f,=10 x 10° Hz

53. A particle moves in a straight line so that its
displacement x at any time t is given by x’=1 +t*.
Its acceleration at any time t is x " where n =
Ans. (3)
Sol. x*=1+¢
dx
2x— =2t
dt
Xv=t

X
54. Three ball kg, 4kg and Okg
entre of the edges of

1de 2 m. The moment of

inertia of t about an axis through the
cent dicular to the plane of triangle,
will g m’.
Ans
2kg L r 4kg P 1
NE)
r
6kg
Moment of inertia about C and perpendicular to the
plane is :
I =r[2+4+6]
1
==x12
3 X
I =4kgm’

55. A coil having 100 turns, area of 5 x 10°m’
carrying current of 1 mA is placed in uniform
magnetic field of 0.20 T such a way that plane of
coil is perpendicular to the magnetic field. The
work done in turning the coil through 90° is
pd.

Ans. (100)

Sol. W=AU=U;-U;

W= (—i.B); _(_ﬁ'ﬁ)i

=0+ (ji.B),
=(100x5x10°x1%x10%)x0.2]7
=1x10*J=100 pJ
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56. In the given figure an ammeter A consists of a
240Q) coil connected in parallel to a 10 Q shunt.

The reading of the ammeter is mA.
140.4Q
— WWW—m,
1 (A
{1 A
24V ~
Ans. (160)
Sol.
140.4Q Req
_ 240x10
= 140'4+24O+10
240
Req = 140.4 + 2300
24 I Req.=150Q
.. Current in ammeter 150
=160 mA

57. A wire of cross sectional area A, modulus of
elasticity 2 x 10" Nm * and length 2 m is stretched
between two vertical rigid supports. When a m
of 2 kg is suspended at the middle it sags low

from its original position making angle 6—%
radian on the points of support. The valul
x 10 m? (consider x<<L).

(given : g=10 m/s%)

In vertical derection
2T sin6 = 20

using small angle approximation sinf = 0
_ 1
100
_ 10
0

T = 1000N
Change in length AL

T

=2Jx*+1* -2L

. Modulus of elasticity

10°

2% 10" =

ochromatic light beams of
and 41 are superimposed. The
possi ensities in the resulting beam is x I. The

fxis

Sol. I,.x= (\/i—l—\/ﬁ)z:QI
Loin = (\/ﬁ—\ﬁ)zzl

Imax - Imin =8I

59. Two open organ pipes of length 60 cm and 90 cm
resonate at 6™ and 5" harmonics respectively. The
difference of frequencies for the given modes is

Hz.
(Velocity of sound in air = 333 m/s)
Ans. (740)
Sol. The difference in frequency in open organ pipe =
f=2¥
2L
__6v.  5v
Al= 306 2x09
v=333m/s
Af =740 Hz
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60.

A capacitor of 10 puF capacitance whose plates are
separated by 10 mm through air and each plate has
area 4 cm” is now filled equally with two dielectric
media of K; = 2, K, = 3 respectively as shown in
figure. If new force between the plates is 8 N. The
supply voltageis V.

t Z,

NTA Ans. (80)

Sol.

\V— C— — O
Cyq=Ci+ G,
2¢, A
1= g OWF
3, A
C,= 2d = 15puF
Ceq=25pF
Now the charge on C; =10V pc
C,=15VuC.
Q2
Now force between the plates {F )

100V> <107 = 225V* x107"

+
2x2x107* =N 2x2x107*x
325VP=8x4x10*x38.

_ 32x8.85x10°
325

V2
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SECTION-A

@ © ©

) an (I1r)

OCH;

,CF;

av)

The correct arrangement for decreasing order of
electrophilic substitution for above compounds
(1) @v) > (@) > (I1) > (11I)
) > @) > 1D > dV)
(3) () > (IV) > (1) > (I)
(4) (I > AV) > (ID > (I)
Ans. (2)

Sol. OMe(+M)  CHi(+H/+]) CF;(-1)

© - 0©

62. Molality (m) of 3 M aqueous solution of NaCl i
(Given : Density of solution = 1.25 g mL™', Mo
mass in g mol ' : Na-23, Cl-35.5)

(1)2.90 m (2)2.79m
(3) 1.90m (4)3.85m

Ans. (2)

Sol. 3 moles are present in 1 litre sol

3x1000

1.25x1000 —

molality =

63.

(1) (B) and (C) (2) (B), (C) and (D)
(3) (B) and (D) (4) (A), (B) and (C)
Ans. (3)

Sol. Direct NCERT Based
Cl
CH;
64.
H

3) C@Q@)\/ CH;
Ans. (2)
Sol.

CH, b

CH,
NaOH/H,0
—
Syl H

(Major Product )

65. During the detection of acidic radical present in a
salt, a student gets a pale yellow precipitate soluble
with difficulty in NH4OH solution when sodium
carbonate extract was first acidified with dil. HNO;
and then AgNO;
indicates presence of:

solution was added. This

(1) Br (2) CO5~
3)r 4 Cr
Ans. (1)
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Sol.

66.

Ans.
Sol.

67.

Ans.
Sol.

68.

Ans.
Sol.

Ag'+1T — Agl Yellow ppt.

Ag"+Cl — AgCl White ppt

Ag"+Br — AgBr

How can an electrochemical cell be converted into

an electrolytic cell ?

(1) Applying an external opposite potential greater
than Ecu

(2) Reversing the flow of ions in salt bridge.

(3) Applying an external opposite potential lower
than Egeu .

(4) Exchanging the electrodes at anode and
cathode.

@

Applied external potential should be greater than

EO

cel

Pale yellow ppt

, in opposite direction.

Arrange the following elements in the increasing
order of number of unpaired electrons in it.

(A) Sc (B) Cr
Eg ;//[ (D) Ti
n

Choose the correct answer from the options given
below:

(1) (C) <(E) <(B) <(A) <(D)

(2)(B) <(C)<(D) < (E) <(A)

(3) (A) < (D) < (C) < (B) < (E)

gg (A) < (D)< (C) < (E)<(B)

Unpaired electron
Sc[Ar] 4s* 3d'

Cr[Ar] 4s' 3d°

V[Ar] 4s” 3d’

Ti : [Ar] 4s” 3d°

Mn : [Ar] 4s” 3d°
Match List-I with List-

1
6
3
2

List-I

Alkali Metal on Wavelength
i

(A) Li () 589.2
(II) 455.5
(1II) 670.8
(IV) 780.0

ose th rect answer from the options given

), (B)-(IV), (O)-(I1I), (D)-~(II)
(2) (A)-(ID), (B)~(D), (O)~(1V), (D)-(11)
(3) (A)-(1V), (B)-(1I), (O)-(I), (D)-(111)
E‘g (A)-(ID), (B)-(IV), (O)-(I1D), (D)-(I)
Fact Based

69.

The major products formed:
OCH;

HNO3,H,SO.
@ 3:H250s v A

A and B respectively are:

B, (excess m!
(xeesy) 'B

OCH;

N02
(1) and

Z NO,
% and

“)

OCH;

and

NO,

Ans. (2)

OMe

Sol.

OMe

NO,

HNO;3;-H,SO4

Br, (Excess)
Fe

Br.

B

Fe

OCH;

OMe

NO,

NO,

NO,

(A)

(B)
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70. The incorrect statement regarding the geometrical
isomers of 2-butene is:

(1) cis-2-butene

interconvertible at room temperature.

and trans-2-butene are not

(2) cis-2-butene has less dipole moment than
trans-2-butene.

(3) trans-2-butene is more stable than cis-2-butene.

(4) cis-2-butene and trans-2-butene are stereoisomers.

Ans. (2)

Sol. cH
3§‘c - c’; N
& N V=
, CH; H
Cis-but-2-ene Trans—but—2—ene
(Polar) (Non Polar)

Cis—but—2—-ene has higher Dipole moment than
trans—but—2—ene.

71.  Given below are two statements:
Statement I: PF; and BrFs; both exhibit sp3d
hybridisation.
Statement II: Both SF¢ and [Co(NH;)s]*" exhibit
sp>d” hybridisation.
In the light of the above statements, choose
correct answer from the options given below:
(1) Statement I is true but Statement II is false
(2) Both Statement I and Statement II ar
(3) Both Statement I and Statement I

(4) Statement I is false but Statement'11 is t
Ans. (3)
Sol.
Hybridisation ridisation
PF; sp°d sp°d’
BrF;  sp’d’ d’sp’

Both Statement
72.

Sol.

Due to inert pair effect; T/~ and Pb™ can behave

as oxidising agents.

73.  Identify the product @ in the following reaction.

NH, (i) NaNO»+HCl
(ii) CuxCls @
(iii) NaOH,623K,300 atm

(iv) H”

NH, OH
(D (2)
OH
NH,
3) (
Cl OH
Ans. (2)
\Xel
Sol. Cucl,
NO,
1 OH
@ NaOH, 623K, 300 atm @
H+
(A)

74. The correct statements among the following, for a

"chromatography" purification method is:

(1) Organic compounds run faster than solvent in
the thin layer chromatographic plate.

(2) Non-polar compounds are retained at top and
polar compounds come down in column
chromatography.

(3) Ry of a polar compound is smaller than that of a
non-polar compound.

(4) R¢is an integral value.

Ans. (3)
Sol. Non polar compounds are having higher value of

R¢ than polar compound.
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75. Evaluate the following statements related to group

14 elements for their correctness.

(A)Covalent radius decreases down the group
from C to Pb in a regular manner.

(B) Electronegativity decreases from C to Pb down
the group gradually.

(C) Maximum covalence of C is 4 whereas other
elements can expand their covalence due to
presence of d orbitals.

(D) Heavier elements do not form pr-pm bonds.

(E) Carbon can exhibit negative oxidation states.

Choose the correct answer from the options given

below:

(1) (C), (D) and (E) Only (2) (A) and (B) Only

(3) (A), (B) and (C) Only (4) (C) and (D) Only

Ans. (1)

Sol. (A) Down the group; radius increases
(B) EN does not decrease gradually from C to Pb.
(C) Correct.
(D) Correct.

(E) Range of oxidation state of carbon ; —4 to +4
76. Match List-I with the List-II

List-I List-11
Reaction Type of redox reaction
(A) Ny T Oye) = 2NOy, (I) Decomposition
(B) 2Pb(NO3) (IT) Displaceme
— 2PbOs) + 4NOxq) + Oy
(C) 2Na, + 2H,0, (IIT) Disprop@itiona
— 2NaOH,q) + Hy(

(D) 2NOyg) + 2 OHyg)
- NOE(aq,) +NO§(aq,) +

Choose the correct a

Sol.

A - 1V)
B—> ()
C—- D)
D — (III)

77. Consider the given reaction, identify the major
product P.

(i) LiAIH, (i) PCC (iii) HCN/OH

CH; —COOH - —
(iv) H,O/OH,A

,"PH

(1) CH; — CH, — CH, — OH

(2) CH; — CH, — C — NH,

(3) CH; — C — CH,CH;

(|)H
(4) CH; — CH €0
(C))
C

LiAIH,

Ans.

Sol. CH;-CH,-OH

lPCC
O

CH34”—H

lHCN/OITI

OH
CH;—C—CN

b

lHZO/OITI, A

CH3—?H—COOH
OH

78.  The correct [IUPAC name of [PtBr,(PMes),] is:
(1) bis(trimethylphosphine)dibromoplatinum(II)
(2) bis[bromo(trimethylphosphine)]platinum(II)
(3) dibromobis(trimethylphosphine)platinum(Il)
(4) dibromodi(trimethylphosphine)platinum(II)
Ans. (3)

Sol. Dibromo bis(trimethylphosphine) platinum (II)
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79.

Ans.

Sol.
80.

Sol.

Match List-I with List-II

List-I List-I1
Tetrahedral Complex Electronic configuration
(A) TiCly @ et

(B) [FeO,]* a e*,t3

(C) [FeCL] am e’,t5

(D) [CoCl,* av) et

Choose the correct answer from the option given
below:

(1) (A)-(D), (B)-1D), (O)-(1V), (D)-(IT)

(2) (A)-(IV), (B)-(110), (C)-(D), (D)-(1T)

(3) (A)-1), (B)-(IV), (C)-(ID), (D)-(T)

(4 (A)-(1), (B)-(D), (O)-(1V), (D)-(IT)

“
0
TiCl, — 0
e0
VI
FeO427—> t20
171 .
11
Fect,m =1 |1 [ 1 e
111 |
I
coct =11 11 11 e
111L

The ratlo — for the reaction:
COw +— Oz(g)\—
(1) (RT)‘” Q

+ — Oz(g) = COy(g)

1
Ang=l—(1+ ]——l
2 2

1
P = (RT)™ =——
RO = o

W|W

SECTION-B
81. An amine (X) is prepared by ammonolysis of
benzyl chloride. On adding p-toluenesulphonyl
chloride to it the solution remains clear. Molar
mass of the amine (X) formed is gmol .
(Givenmolarmassingmol’1 C:12,H:1,0:16,N: 14)

(287)

of

(excess)

Ans.

Sol. CH2C1

NH;

) (3° amine)

Molar Mass of (X) is
82. Consider the ons
NiS + HN A+NO+S+H,0
A+N N - OH

— B + NH,Cl + H,0
—C N-OH

e ber of protons that do not involve in
drogen bonding in the product B is
ns. (12)

3NiS + 2HNO; + 6HCl
— 3NiCl, + 2NO + 3S + 4H,0

H:C —C=N-OH
NiCl, + 2NH,OH + I
H,C —C=N-OH

—> NH4C1 + Hzo + (B)
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83.

Ans.

Sol.

84.

Ans.

Sol.

When 'x' x 10> mL methanol (molar mass = 32 g;
density = 0.792 g/cm’) is added to 100 mL
water (density = 1 g/cm’), the following diagram is
obtained.

A
O
e atet N
5 P M\'\G S
& o oo
a2 1,?5\% §I\©
5
o —
o
<
>
Y Y 3
270.65 273.15
Temperature/K —
b G (nearest integer)

[Given: Molal freezing point depression constant
of water at 273.15 K is 1.86 K kg mol ']

(543)

AT¢=273.15-270.65=2.5K

AT;=Kym = 2.5 = 1.86 x %

= n=0.1344 moles
=>w=0.1344%x32=43¢

Volume = —+3 =543 ml =543 x 102 ml
0.792

OC,H;
HNO3,H»SO4 N P 2Bn,Fe N
7> 1 ?
major i
product r‘:l)J o

to br
—1

The ratio of number of oxygen ato

atoms in the product Q is

as)
OC,Hs

HNO3+H2$04

2Br,—Fe

OC,Hs

& Br. Br

NO,

85. Number of carbocation from the following that are

not stabilized by hyperconjugation is........... .

D

)+\//\

> (tert.-Butyl) (tert.-Butyl)'

+
CH;

+

N
m , CH2—OCH;, /JIN

N+
N - CH,
/

Ans. (5)

CH; —C

N
86.® ction at 298 K, 2A + B - C. AH

kJ mol ! and AS = 0.2 kJ mol™' K'. The

action will become spontaneous above K.
ns. (2000)
Sol. AG=0
T= AH _400 _ 2000 K
AS 0.2

87. Total number of species from the following with
central atom utilising 2p® hybrid orbitals for
bonding is............. .

NH;, SO,, SiO,, BeCl,, C,H,, C,Ha, BCl;, HCHO,
C¢Hs, BF;, C,H4Cl,
Ans. (6)
Sol. Central atom utilising sp> hybrid orbitals

SO,, C,H4, BCl;, HCHO, C¢Hg, BF;
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88.

Ans.

Sol.

Consider the two different first order reactions
given below

A + B — C (Reaction 1)

P — Q (Reaction 2)

The ratio of the half life of Reaction 1 : Reaction 2
is 5 : 2. If t; and t, represent the time taken to

rd th
complete % and % of Reaction 1 and

Reaction 2, respectively, then the value of the ratio
t; ity 18 x 107! (nearest integer).

[Given: log;¢(3) = 0.477 and log;o(5) = 0.699]

a7

(tp)h K, 5
(tl/z)H Kl 2
" Kltl =/n L =/n3
2
1-=
3
1
Kztz =/n = /n5
4
1-2
5
K, t 0477
= —LIxl=—o
K, t, 0699
L 04T S 1710
t, 0699 2

S

89.

Ans.

90.

Ans.

Sol.

For hydrogen atom, energy of an electron in first
excited state is — 3.4 eV, K.E. of the same electron
of hydrogen atom is x eV. Value of x is

x 107" eV. (Nearest integer)

(34)

Among VO3, MnOj; and Cr,03 , the spin-only
magnetic moment value of the species least
oxidising ability is............. rest
integer).

(Given atomic member V 25, Cr=24)

()

For 3d transitio
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FINAL JEE-MAIN EXAMINATION - APRIL, 2024
(Held On Monday 08t April, 2024)

TIME:9:00 AM to 12 : 00 NOON

Sol.

SECTION-A
The value of k € N for which the integral

1
L= [(1-x¥)"dx, n € N, satisfies 147 Iy = 148 I,

0

1S :

(1) 10 )8
(3) 14 4)7
Ans. (4)

1
L= [(1-x)"1dx

0
1
I=(1—x9"x—nk [(1-x*)"" x*".dx
0

1
o= nk [[(1-x*)" = (1-x*)"" K

Sol.

J .

I, = nkl, — nkI,

I, nk

I., nk+1 71
*r—1=o—0

L _ 21k (@p)C: P cz(s, 9]

IZO

Let the circles C, : (x — o)’ + (y — B)° = 1 and

2
1
C:(x -8+ (y—ESJ = 1 touch each other

externally at the point (6, 6). If t
divides the line segment joinin,
circles C; and C, internally 4

(a+p)+4 (r12+r22) equ

(1) 110
(3) 125
Ans. (2)

1+21k , 2
=14—7 = k=7 16+a 15+
148 3 =6 and 3 =6
The sum of all the sg of equation
= (o, B) = (2,3)

(8)™ —16-(8)" + 48 =0
(1) 1 +1loge(3)

(3) 1 + logg(6)

= x = loggx x = loggl2
sum of solution = logg4 + logg12
= logg48 = logy(6.8)

=1+ 10g86

AISO, C1C2 =r+n

15Y
= (2—8)2+(3—?J =2r, +T1,

:>r2:§:>r1:2r2:5

S(a+pP)+ 4(r12 +r22)

=5 +4(§+25) =130
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4.

Sol.

Sol.

Let P(x, y, z) be a point in the first octant, whose
projection in the xy-plane is the point Q. Let
OP = y ; the angle between OQ and the positive
x-axis be 0; and the angle between OP and the
positive z-axis be ¢, where O is the origin. Then

the distance of P from the x-axis is :

(1) yy/1—sin’ ¢pcos’ 0 (2) y4/1+cos’ Osin’ ¢
(3) yy/l—sin’Ocos’ ¢ (4) y4/1+cos’ hpsin’ 0

Ans. (1)
Px,y,2), QXx,y, 0); x>+ y2 + 7= yz
0Q=xi+yj
cosb = _x
«/xz +y?
cosp = _z
X +yr +7°
2 2
) X +y
=sinp= ————2
¢ x*+y?+7°

distance of P from x-axis \/yZ +7z
2
= \/yz -x’ = Y l—x—2
Y
= 4l —cos® Osin” ¢

The number of critical points of:
fx)=(x-2)" 2x+ 1) is:

(2 20

3)1

Ans. (1)

fx) = (x - 2)"

P =2

e fu

D+(x-2)"(2)

)+(x22)

(x—2)1/3
3x _0

x-2)"

Critical points x = % andx =2

6.

Let f(x) be a positive function such that the area
bounded by y = f(x),y=0 fromx=0tox=a>0
is e ® + 4a’ + a — 1. Then the differential equation,
whose general solution is y = ¢,f(x) + ¢, , where ¢,

and c, are arbitrary constants, is :

d’y dy
) @ -+
(1) (e )dX2 i
d’y dy
2) 8+ N -
(2) (8e )dXZ i

“4) @8

dx =e*+4a’>+a—1

flay=—e"+8a+1
flx)y=—"+8x+1

Now y = Cif(x) + C,

d—y=C1f'(x) =Ci(e*+78) cn()
dx
2 2
d—Z =-Cie" =>—¢" d—}zl
dx dx

Put in equation (1)

2
dy _ —e* d—y(e_X +8)

dx dx?

d’y dy
8" +1)—+—=0
(8 )dx2 dx
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Sol.

Sol.

Let f(x) = 4cos’x + 3\/5 cos” x — 10. The number

of points of local maxima of f in interval (0, 27) is:

(H1 (2)2
(3)3 4) 4
Ans. (2)

f(x) = 4cos’(x) + 33 cos’(x) — 10 ; x € (0, 2)
= fi(x) = 12cos’x[—sin(x)] +33 (2cos(x))[-sin(x)]
= f(x) = —6sin(x) cos(x)[2cos(x) + B ]

-7+ =+ +

5w T Tr %_ﬂ o
6 2
n

. St Trn
local maxima at x = —,
6 6

2
LetA=|1
0

whn W

0
1|.IfA*=4A%— A — 211, where
b

I is the identity matrix of order 3 x 3, then 2a + 3b

is equal to :

(1)-10 (2)-13
3)-9 4)-12
Ans. (2)

A —4A+A+211=0
tr(A)=4=5+6 = b=-1

A|=-21
~16+a=-21 = a=
2a+3b=-13

m + n equals.

(1)384 (2) 387
(3)377 (4) 390
Ans. (2)

Sol.

10.

Sol.

355
S.om
Let the two positive integers be 24. If the
@ that their product is not less than
e
4

. .. . m
s their greatest positive product, is —,
n

where ged(m, n) = 1, then n — m equals :

9 2) 11
3)8 4 10
Ans. (4)

x+y=24,x,yeN

AM>GM = xy < 144

xy > 108

Favorable pairs of (x, y) are

(13, 11), (12, 12), (14, 10), (15, 9), (16, 8),
(17,7, (18, 6), (6, 18), (7, 17), (8, 16), (9, 15),
(10, 14), (11, 13)

i.e. 13 cases

Total choices for x + y =24 is 23

Probability = - = ™
23 n

n-m=10
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11.

Sol.

12.

Sol.

Ifsinx=—%,wheren<x< 37“,

then 80(tan’x — cosx) is equal to :

(1) 109 (2) 108
3)18 (4) 19
Ans. (1)

-3 3n

sinx= — , T<x< —
5 2

3

tanx = — COSX = ——
4

80(tan’x — cosx)

=80 i+i =45+ 64=109
16 5

6

sin® x(1 — cotx)

I(%j is equal to :

Let I(x) = [ ~dx . If 1(0) = 3, then

V3 2) 3V3
(3) 63 @) 243
Ans. (2)

_ 6dx _ 6cosec’x
1) = Isinz x(1—cotx)? _'[ (I-co

Putl—cotx=t
cosec’x dx = dt

13.

Sol.

The equations of two sides AB and AC of a
triangle ABC are 4x + y = 14 and 3x — 2y = 5,

4
respectively. The point (2,—5] divides the third

side BC internally in the ratio 2 : 1. The equation
of the side BC is :

(Hx-6y—10=0
B)x+3y+2=0

Ans. (3)

(2)x-3y—6=
(4) x + 6y

3 3

3
2X2+X1:6,3X2—4X1:—13
X2:1,X1:4

SO, C(la - l) > B(4’ _2)

Equation of BC: y+ 1= _?l(x— 1)

3y+3=—-x+1

x+3y+2=0

157



14.  Let [t] be the greatest integer less than or equal to
t. Let A be the set of al prime factors of 2310 and

3
f: A — Z be the function f(x) = llog2 {xz + {%D} .

The number of one-to-one functions from A to the

range of fis :

(1) 20 (2) 120
3)25 (4)24
Ans. (2)

Sol. N=2310=231x 10
=3x11x7x2x5

A=12,3,5711}

fx) = {logz (Xz ’ [Xﬂﬂ

f2) = [log: (5)] = 2
[log,(14)]=3
[log, (25 + 25)] =
[log, (117)] =

f(11)=[log,387] =

f(3) =
f(5) =

f(7) =

Range of f: B={2,3, 5,6,

No. of one-one functiops !

15. Let z be a complex nu
and 1m[ZJr1 % 1 the
z+2

2

1+\/€

5

f

4 —

Sol. |z+2|=1,Im(Z+1)=
z+2

Letz+ 2 = cos0O + isinO
1

1
5

=c0s0—1isin0O
z+2
zt] =1- L 1 — (cosO —isinB)
z+2 z+2
= (1 —cos0) + isinO
Im(ZJrlJ = sin0, sinO =%

cosO ==+ /1—— —:I:—

[Re(z+2 2)\ @

16.  If the set R ;a+5b=42,a,be N}

ts and Z 1+1

n=1

= x + iy, where

, then the valueof m+x +yis:
(2) 12
)4 (4)5
Ans. (2)
Sol. a+5b=42,a,beN
a=42-5b,b=1,a=37
b=2,a=32
b=3,a=27

b=8,a=2

R has "8" elements = m=238
8 |

D (1-i")=x+iy

n=1

forn > 4,{"=1
=0-D)+A-iH)+0 -1
=1-1+2+1+1
=5-I=x+iy
m+x+y=8+5-1=12
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17.

Sol.

18.

Sol.

For the function f(x) = (cosx) —x + 1, x € R,
between the following two statements
(S1) f(x) = 0 for only one value of x is [0, «t].

(S2) f(x) is decreasing in {0, g} and increasing in

T
)
(1) Both (S1) and (S2) are correct
(2) Only (S1) is correct
(3) Both (S1) and (S2) are incorrect
(4) Only (S2) is correct
Ans. (2)
f(x) =cosx —x+ 1
f'(x) =—sinx — 1
fis decreasing V xeR
f(x)=0
f(0)=2,f(n)=-=n
f is strictly decreasing in [0, ] and f(0).f(r) <0
= only one solution of f(x) =0
S1 is correct and S2 is incorrect.

The set of all o, for which the vector

dg=ati+6j—3k and b=ti—-2j—2atk are

inclined at an obtuse angle for allt € Ris:

(D [0, 1) (2) (-2, 0]
3) [—— 0} (4) ~21
Ans. 3)
a=oti+6]-3k
b=ti—2j— 20tk

so a.b<0, VteR

also fora=0, 2.b<0

hencea a € (%4, 0}

19.

Sol.

20.

be

Let y = y(x) be the solution of the differential
equation (1 + y»)e™™dx + cos’x(1 + ¢**™)dy = 0,

y(0) = 1. Then y(%j is equal to :

= @) ~
€ €
3) 1 ) =
(] €
Ans. (3)

(1+y*)e™ dx + cos’x(1 + ¢

tanx

sec Xe
1+e2tanx
= tan_ (eanx
for x =0, (1)+tan'1=C

_ T
tanx>+tan ly: 5

Putx =m, tan ‘e + tan '

:E
Y73

tan'y =cot 'e

1
y=—
e
_x2 yz
Let H : a—2+b—2=1 be the hyperbola, whose

eccentricity is \/g and the length of the latus

rectum is 4\/5 . Suppose the point (a, 6), o > 0
lies on H. If B is the product of the focal distances
of the point (., 6), then o + B is equal to :

(1) 170 2)171
(3) 169 (4)172
Ans. (2)
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sol. H:L-Z -1 e=\3
b® a
2 2
a a
e= 1+b—2=J§ b2_2
a’>=2b’
2
length of L.R. = 2% ~43
a=+/6
2 2
P(oc,6)lieony——x—=1
36

2

12—%=1:>oc2=66

Foci = (0, =be) = (0, 3) & (0, -3)

Let d; & d, be focal distances of P(a, 6)

d, =«/a2+(6+be)2 , d, —1/a2+(6bé

d, =/66+81, d, =/66+9
B=d d,= 147x75=105

a’+B=66+105=1

CTIE!N-B
21. Let"A, = ﬁ _11} If the sum of the diagonal

elements of A" is 3", then n is equal to

Ans. (7)
12 -~
Sol. A= [1 1 }

22.

Sol.

2_[2 -1 -11 [3 -3
A 1 11 1|73 0]
A3_'3 =3[ —1':'3 -6 |

If th€ o en

of the triangle formed by the
s y—-1=0,x+2y -1=0 and
x + by — 1 = 0, is the centroid of another triangle,
ose circumecentre and orthocentre respectively
are (3, 4) and (-6, —8), then the value of |a — b| is
Ans. (16)
2x+3y—-1=0
x+2y—1=0
ax+by—-1=0
2 1

(-6,-8) G 0(3, 4)
H (6, 6)

6-6 8-8
373

=(0,0)
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2x+3y—1=(,

1, 1)

e @D

a+3
X =
5a
2(a—+3]+3y—1=0
5a
1_2a+6
Sa _33_6
Y 3 3x5a
_ a—2
y S5a
a—2
S5a _5
(a+3j
=0

23.

Sol.

Sol.

Three balls are drawn at random from a bag
containing 5 blue and 4 yellow balls. Let the
random variables X and Y respectively denote the
number of blue and Yellow balls. If X and Y are
the means of X and Y respectively, then 7X +4Y
is equal to

Ans. (17)

Blue balls | 0 1

Prob.

2 3 4
5C14C2 5(:«()4(:3 O
112 16

4

. 40+60+12
y =X = —=
84 21 3
The number of 3-digit numbers, formed using the

digits 2, 3, 4, 5 and 7, when the repetition of digits
is not allowed, and which are not divisible by 3, is
equal to

Ans. (36)

2,3,4,5,7

total number of three digit numbers not divisible
by 3 will be formed by using the digits

4,5,7)

(3,4,7)

(2,5,7)

(2,4,7)

(2,4,5)

(2,3,5)

number of ways = 6 x 3! =36
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25.

Sol.

26.

Let the positive integers be written in the form :

If the k™ row contains exactly k numbers for every
natural number k, then the row in which the

number 5310 will be, is

Ans. (103)
S=14+2+4+7+.....+T,
S=1+2+4+......

Tn=1+1+2+3+..... +(Ty— Toa)

T, —1+( : J[2+(n 2)x1]

T, =1+ 14200
n1=100 T,=1+99%% _ 455041
n=101 T,=1+ 29100 _ ohs0+ 1= 5051
n=102 Tn=1+m22ﬂ=515 15
103 T 103x102

2
n=104 T,=

If the range of,

e infinite G.P., whose first

[o, B, t

. PR O A
Tm 1S 6 ¢ common ratio is — , is equal to

Ans. (96)

sin® @ + 3cos’ O
fey =" 22" 7
Sol. 19 sin* 0 + cos’ 0

2cos’ 0
sin* O+ cos* 0
2cos’ 0

cos*O—cos’0+1
2
f(6)= +1
© cos’0+sec’0—1
f0)],,. =1
f(0)max. = 3
64

T1-1/3

£(0) =1+

£(0) =

27. Let o= (4r° +2r+

and Bz(zn: +

=0
then the val %
Ans.

140 < %0‘< 281,

Sol.

4nznlcr1 +2n2“1Cr1+an

a=4n(n—1).2" 2+4n.2n ! +2n.2nl +2n
o =2""[4n(n-1) + 8n + 4n + 4]
a=2"2[4n + 8n + 4]

o= 2n(n + 1)2

n

n+1

1
n+1

r+1
n n+1C
_rzo n+1
1 n+l
=— (1+ C +.
n+1
2n+l
T n+l
200 2"'(n+1)°
B - 2n+1
140 < (n+1)* <281
n=4=(n+1)>=125
n=5={m+1)>=216
n=6=(n+1)’=343
S.n=5

1+l

+n+1 Cn+1 )

(m+D)=mn+1)
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28.

Sol.

29.

Sol.

Let &a=9i—13j+25k b=3i+7j—13k  and

¢=17i— 23 +k be three given vectros. If f is a
vector such that Txa=(b+¢)xa and T.(b—¢)=0,

| 593F + 674 |

then >
(593)

is equal to

Ans. (569)
a=91—13]+25k
b=3i+7j-13k
171-2j+k
20i+5j—12k
¢=—14i+9j—14k
—(B+E))x§=0
—(b+¢)=2ra
T=Ad+b+¢

But F.(b—¢)=0

= (Ad+b+¢).(b-c)=0

ol
I

+

o o Ol
|

-~
=

= Ma.b+bb+¢b-2Aa¢-bE—¢cc=0
X_E.E—B.B_ 294-227 67
ab-ac -389=204 593
f=‘6+6—ﬂ”
593

= 5937 +674 =593(b+¢)
= |b+E[’ =569

Let the area of the region,¢ ed by the curve

y = min{sinx, cosx} Kis between X = —7

tox=mbeA. T i 0

Ans. (16)

y = min
axis

0

TE/4= 1_L
2

3n/4 .
_[ (sinx —cosx) =(—cosx —sinx)
-7

n/4
_[O sinx =(cosx)

—3n/4
-n

=(cosX +sinx) 5,

=(—1+0)—(—%—%)

——1+L+L
V2 2

2 : /2 1
I y cosxdx =(sinx)"; =1—
s

A’=16
30. The value o

is

2

0s3x.....9cos10x J

lim2
) 2
P SIS TPIC LI S S 19
. 2 2 2 2
lim >
x—0 X
21+%+E ..... E
2 2 2 2
1424, +10 10;“—55
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31.

Ans.

Sol.

32,

Ans.

SECTION-A

Three bodies A, B and C have equal kinetic energies
and their masses are 400 g, 1.2 kg and 1.6 kg
respectively. The ratio of their linear momenta is :

(1) 1:43:2 @) 1:\3:42
(3) V2:43:1 @) V3:2:1
0))

KE=%

Poc\/a
Hence, P, : P : Pc
= J400:/1200: /1600 =1:/3:2

Average force exerted on a non-reflecting surface
at normal incidence is 2.4 x 107*N. If 360 W/cmZi
the light energy flux during span of 1 hour

minutes. Then the area of the surface is:

(1) 0.2 m* (2) 0.02 m’
(3)20 m’ 4)0.1 m°
2

1
(1)1:1836 (2)1.@
1
f— N
3)1 T (4)1:4/1836

Ans. (1)

Sol. A is same for both

P= % same for both

P= A/ 2mK %
Hence,
Ko i
m

KE, m 1
= =

KEC
A mi le of monoatomic gas and one
m

olelo mic gas (rigid) are kept at room

emper: (27°C). The ratio of specific heat of
ases @t constant volume respectively is:

34.

s
3
) 3 2 B
3 5
3) 3 “4) 3
Ans. (3)
sor. (Coomo _ z_R _3
Claa 2R 5
2
35. Inan expressiona x 10°:
(1) ais order of magnitude for b < 5
(2) b is order of magnitude fora <5
(3) b is order of magnitude for 5 <a < 10
(4) b is order of magnitude for a > 5
Ans. (2)
Sol. ax10°

if a<5orderisb

a>5orderisb+1
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36.

Ans.

Sol.

37.

Ans.

Sol.

In the given circuit, the terminal potential difference
of the cell is :

P—-- -

s

h :
SVT 240 40
|IQ 1 T
L= ===
(H2v 24V
3)15V 43V
@
|27 --; < 3
SVT 0 40 340
|IQ 1 > 3
L= ===
3V $
= % $2Q
1Q ¢
= -1a
1+2
v=E-—ir
=3-1x1=2V
Binding energy of a certain nucleus is 18 x40" J.

How much is the difference between tota
all the nucleons and nuclear mass the

nucleus:

(1)0.2 pg

(3)2 ug

(2)

Amc® =18 X 108

2

B. attract strongly towards external magnetic field.

C. has susceptibility little more than zero.

D. move from a region of strong magnetic field to
weak magnetic field.

Choose the most appropriate answer from the

options given below:

(1)A,B,C,D (2) B, D Only
(3) A, B, C Only (4) A, C Only

Ans. (4)

Sol. A, Conly

39. A clock has 75 cm, 60 cm long second dand and
minute hand respectively. In 30 mi ration
the tip of second hand will trav ore
than the tip of minute han in
meter is nearly (Take © =
(1) 139.4
(3) 220.0

Ans. (1)

Sol. Xy = mi

second 5 30 X 270 X Tgecond
= 30x2mx %
X = Xsecond ~ Xmin
=1394m

40. Young's modulus is determined by the equation
given by Y = 49000% annze where M is the mass
and ¢ is the extension of wire used in the
experiment. Now error in Young modules(Y) is
estimated by taking data from M-/ plot in graph
paper. The smallest scale divisions are 5 g and 0.02
cm along load axis and extension axis respectively.
If the value of M and ¢ are 500 g and 2 cm
respectively then percentage error of Y is :
(1)0.2 % (2) 0.02 %
3)2% (4)0.5%

Ans. (3)
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Sol.

41.

Ans.

Sol.

AY Am A/ 4.
Y m l
:i+w =0.01+0.01
500 2
£=0.02 = %£=2%
Y Y
Two different adiabatic paths for the same gas
intersect two isothermal curves as shown in P-V
diagram. The relation between the ratio Ya and the
d
ratio A is: Ans.
VC
Sol.
1
PL_ _‘}\g
_ _:_‘\: e tb_
AN T
[N \
R LT SN
1 1 1 |\ ~
1 1 ! 1
1 ! ! 1
Va Vd Vb Vc
—>V
-1
(1) e[ @) Yo,
Vo (% Vo Ve
3) YoV
V, g 43,
3)
For adiabatic process
TV'' = constant
Ans.
Sol.

Two planets A and B having masses m; and m, move
around the sun in circular orbits of r; and r, radii

respectively. If angular momentum of A is L and that

. . . . T, ).
of B is 3L, the ratio of time period [T_Aj is:

B
3 3
AT 5
o) @[3

1 (m, ’

—| — 4) 27
(€) 27(m1j (4) 3
3
i

A LCR circuit is at resonance for a capacitor C,
inductance L and resistance R. Now the value of
resistance is halved keeping all other parameters
same. The current amplitude at resonance will be
now:

(1) Zero
(3) same

)

In resonance Z =R

(2) double
(4) halved

I=—
R

R — halved
=1-2I

I becomes doubled.
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44. The output Y of following circuit for given inputs is :

A
B
[
(1) AB(A + B) (2)A+B
(3)0 (4) A-B
Ans. (3)
Sol. By truth table
A |B|Y
0 |00
0 |1]0
1 |00
1 |10

45. Two charged conducting spheres of radii a and b

are connected to each other by a conducting wire.

The ratio of charges of the two spheres
respectively is:
(1) \ab (2) ab
a b
3) — 4) —
3) 5 “4) "
Ans. (3)
Sol. Potential at surface will be sam
qu _ K(h
a
46. Correct Bernou lon is (symbols have their
usual m

= constant

(2) P+ pgh +% pv’ = constant
(3) P + pgh + pv* = constant

@ P+ %pgh +% pv’ = constant

Ans. (2)

Sol. P+pgh+ %sz = constant

47. A player caught a cricket ball of mass 150 g
moving at a speed of 20 m/s. If the catching
process is completed in 0.1 s, the magnitude of
force exerted by the ball on the hand of the player
is:

(1) 150 N 2)3N
(3)30N (4) 300 N
Ans. (3)
o, p=AP_mv-0

e breaks into two parts of

mg which move with velocities v,

(2) mp : my
) Mp Vg : My Vp @1:1
ns. (1)
Sol. Initial momentum is zero.

Hence |P,|=|Py]

1
(KE) o EmAVi _Va
(KE)g _Vs
(KE), v,

49. Critical angle of incidence for a pair of optical
media is 45°. The refractive indices of first and

second media are in the ratio:
(1) V2:1
(3) 1:42

Ans. (1)

2)1:2
4)2:1
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Sol. sinb, = Hr _ Mo

Ha My
sin 45° = Ha
My
1w,

= —

2w
N2

w1

50. The diameter of a sphere is measured using a
vernier caliper whose 9 divisions of main scale are
equal to 10 divisions of vernier scale. The shortest
division on the main scale is equal to 1 mm. The
main scale reading is 2 cm and second division of
vernier scale coincides with a division on main

scale. If mass of the sphere is 8.635 g, the density

of the sphere is:

(1) 2.5 g/em®

(3) 2.2 g/em®
Ans. (4)

(2) 1.7 g/em’
(4) 2.0 g/em’

Sol. Given 9MSD = 10VSD

mass = 8.635 g

LC=1MSD-1VSD

9

LC=1MSD- —MSD

10
1
LC= —MSD
10

LC=0.01 cm

Reading of i:fm

R+ LC x VSR
2 cm+ (0.01) x (2)
=2.02 cm

3 3
Volu f sphere = ﬂn(gj = in(&j
3 \2 3 2
=432 cm’
Density = —1385__ 8635 998 5 00g
volume 4.32

SECTION-B
51. A uniform thin metal plate

of mass 10 kg with

dimensions is shown. The ratio of x and y

. .. n
coordinates of center of mass of plate in ry .The

value of n is

N
0,2)

(0,0

Ans. (15)
Sol.

(0,0) -

= m; Xy +rn2x2=m3x3

10x; +2(1.5) = 12(1.5) = x; = 1.5 cm

=>my tmy,=msy;

10y; +2(1.5)=12x1=y;=09cm

% _Ls_1s
y, 09 9
n=15
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52. An electron with kinetic energy 5 eV enters a
region of uniform magnetic field of 3 puT
perpendicular to its direction. An electric field E is
applied perpendicular to the direction of velocity
and magnetic field. The value of E, so that electron
moves along the same path, is NC.
(Given, mass of electron = 9 x 10! kg, electric
charge = 1.6 x 107°C)

Ans. (4)

Sol. For the given condition of moving undeflected, net
force should be zero.
qE=qVB
E=VB

_ ’2 xKE <B
m
_ \/ 2x 5;;3:}0_19 «3x10°°
=4N/C
53. A square loop PQRS having 10 turns, area 3.

10° m® and resistance 100 Q is slowly a

uniformly being pulled out of a uniform magnetic

field of magnitude B = 0.5 T as shown. Wj

in pulling the loop out of the fiel 0 s i
x 107°1.

_E_NBEV
R R
2p2 2
1::1\1(ig]3)=&€V

54.

Ans.
Sol.

5S.

2023
wepxe=FEL(L)
R t

A=7?

(10x10)(0.5)* x (3.6 x107*)?
100x1

W=324x10°]J
Resistance of a wire at 0 °C, 100 °C and\t °C is
found to be 10 Q, 10.2 Q and 10.95

The temperature t in Kelvin sca
(748)
R =Ry(1 + aAT)

R,
Case-1

- (D)

W =

ectively.

‘C—>t°C
10.95-10
10

o L0 5o
100 02

t=475+273=748 K

= a(t—0) o)

2i+6j+8k

J6
the surface of 4 m® area having unit vector
A [2f+3+12
n=| ———
J6

is Vm.

An electric field, E= passes through

j. The electric flux for that surface

Ans. (12)

Sol.

¢=E-A

_[2f+6j+8f<].4(2f+}+f<J
J6 J6

=gx(4+6+8)=12Vm
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56. A liquid column of height 0.04 cm balances excess
pressure of soap bubble of certain radius. If density
of liquid is 8 x 10° kg m™ and surface tension of
soap solution is 0.28 Nm™', then diameter of the

soap bubble is cm.
(if g =10 ms ™)
Ans. (7)
4S
Sol. h=—
pg R
R = 34 x0.28 -
8x10° x10x4x10
0.28 28
——m=—cm
8

= R=35cm
Diameter = 7 cm

57. A closed and an open organ pipe have same
lengths. If the ratio of frequencies of their seventh

. [a )
overtones 18 (—j then the value of a is
a -

Ans.
Sol.

(16)

For closed organ pipe

£ =n+nL =D
40 40

For open organ pipe

£ =(n+1)=3Y
20 20
f, 15 _a-l
f, 16 a
=a=16
58.
Ans. (3)

Sol.

. A - A -
R=|A+—=|i+|A——|]
MEfE *
2
IR|= (A+Aj +| A- =
2
59. A parallel 4be chromatic light of

through single slit of
ar divergence corresponding
a would be %10 rad.

Ans.

Sol

2x600x107°
4x107*

Total divergence = (3 +3) x 10° =6 x 10~ rad

=3x10°rad

60. In an alpha particle scattering experiment distance of
closest approach for the o particle is 4.5x10"* m. If
atomic number 80, then
x 10°

target nucleus has
maximum velocity of a-particle is
m/s approximately.
1
TE,
6.72 x 10°" kg)
Ans. (156)

=9x10°SI unit, mass of o particle =

(

4KZ¢e?
mr

min

Sol. v=

_\/ 4x9x10° x80
6.72x107% x4.5x107"

=9.759x 10 x 1.6 x 107"
=156 x 10° m/s

x1.6x107"°
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61.

Ans.

Sol.

SECTION-A
Given below are two statements:

Cl
Statement I : /@i
02N N02

Compound-A

IUPAC name of Compound A is 4-chloro-1,
3-dinitrobenzene:

NH,
CH;
Statement 11:
C,H;
Compound-B
IUPAC name of Compound B is

4-ethyl-2-methylaniline.

In the light of the above statements, choose the
most appropriate answer from the options given
below:

(1) Both Statement I and Statement II are correct
(2) Statement I is incorrect but Statement II is

correct
(3) Statement 1 is correct but Stat 1
incorrect
(4) Both Statement I and State reédncorrect
(2)

Statement I :

e :

State

C,H;s
= 4-ethyl-2-methylaniline

= statement-II is correct

62.

Ans.

Sol.

63.

Ans.

Sol.

Which among the following compounds will

undergo fastest Sy2 reaction.

(M a

2 Br

3) Br

4 r

(©))
T 2 Br
Br 4 Br

1°
fastest SN” reaction give Br

Rate of SN* is Me —x > 1° —x >2° —x >3° - x
Combustion of glucose (C¢H,06) produces CO,
and water. The amount of oxygen (in g) required
for the complete combustion of 900 g of glucose is:
[Molar mass of glucose in g mol ' = 180]

(1) 480 (2) 960

(3) 800 (4) 32

(2)

C6H1204(5) + 6035)—> 6CO,) + 6H,0()

900
180

=5 mol 30 mol
Mass of O, required = 30 x 32 =960 gm

171



64. Identify the major products A and B respectively in

the following set of reactions.

O<SH3 Conc. H,SO4
—>

CH;

CH;
(1) A—O/ and B= O<OCOCH3
CH3 H3
2) A‘O/ and B~ Q<0H
CH;CO

CH, CH,
3) A=<:/|/ and B= ©<COCH3
CH,

CH,
(4) A—Cﬁ and B= CE
COCH;

(0))

CH;COCl
%
Pyridine

A

Ans.

CH;

O<OCOCH3

(B)

CH;COCI
pyridine
(Acetylation)

Sol.

CH;

Conc. H,SO, YO
2

——od
A

E, Reaction

(A)

65. Given below are two statements :

Assertion A : The stability ofd
state of Ga, Inand Tl is @

atements, choose the

group.

¢ options given below :

rue and R is the correct

(3) Both A and R are true but R is NOT the correct
explanation of A.
(4) A is false but R is true.
Ans. (1)

Sol.

66.

The relative stability of +1 oxidation state
progressively increases for heavier elements due to
inert pair effect.

~. Stability of A/ <Ga™ <In"' < T/

Match List I with List-I1

(Name of the test)

List-I

A

Borax bead|I.

test

Charcoal

cavity test

Cobalt @ SO, NazABLto7

M(BO2)2 —> MBO2 —>M

v

MSO4 MCO3 —>

Na2C03
A

MO ->M

Ans.

Sol.

Choose the correct answer from the option below :
(1) A-111, B-1, C-1V, D-1I

(2) A-111, B-I1, C-1V, D-1

(3) A-111, B-1, C-11, D-1V

(4) A-111, B-1V, C-1, D-1I

(C))

Cobalt nitrate test

Co(NO,)

Flame test
MCO; - MCl, —» M**
Borax Bead test

MSO, NazAB_407. M(BO,), - MBO, - M

Charcoal cavity test

MSO, Na;COs

—>

MCO; > MO —>M
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67.

Ans.

Sol.

68.

Ans.

Match List I and with List IT

List-I (Molecule) List-II(Shape)
A |NH; I. |Square pyramid
B. |BrF; II. | Tetrahedral

C. |PCl;s III | Trigonal pyramidal
D. |CH,4 IV | Trigonal bipyramidal

Choose the correct answer from the option below :

(1) A-IV, B-III, C-1, D-II
(2) A-IL, B-1V, C-1, D-III
(3) A-IIL, B-I, C-1V, D-II
(4) A-IIL, B-1V, C-1, D-TI

3)
() F
N f
H/ | \H F™1 \r
H F
Trigonal pyramidal ~ Square pyramidal
Cl Pll
% !
Cl=—"P ¢
AN 1 | >u
Cl H
Cl
Trigonal bipyramidal Tetrahedral
For the given hypothetical reactio

equilibrium constants are as follows:
X—Y;K; =1.0
Y—Z7Z;K,=2.0

Z — W;K;=40

The equilibrium const

X—Wis

(1)6.0 2)
(3) 8.0 “4)7.0
—Y k1 =1

Y k2=2

Zﬁ(&) k3=4

X=o ki ky - k3
k=1x2x4
k=8

the

69. Thiosulphate reacts differently with iodine and

bromine in the reaction given below :
258,07 +1, »S,0; +21"
S,07 +5Br, +5H,0 -2S0; +4Br +10H"

Which of the following statement justifies the
above dual behaviour of thiosulphate?
(1) Bromine undergoes oxidation  and{\iodine

undergoes reduction by ese

reactions
(2) Thiosulphate underg

and reduction b

(3) Bromineds.a s

(4) Bromi a
Ans. (3)
Sol. In tli€ re of S,05>

hu es to +2 to +2.5
In th&¥reaction of S,0;% with Br,, oxidation state
phur changes from +2 to +6.

~. Both I, and Br, are oxidant (oxidising agent)

idant than iodine

xidant than iodine

with I,, oxidation state of

and Br, is stronger oxidant than I,.

70. An octahedral complex with the formula
CoCI3nNH; upon reaction with excess of AgNO;
solution given 2 moles of AgCl. Consider the
oxidation state of Co in the complex is 'x'. The

value of "x +n" is

(H3 2)6
3)8 45
Ans. (3)

+3
Sol. [Co(NH;)sCl|Cl, + excess AgNO; —> 2AgCl

(2 moles)
x+0-1-2=0
x=13
n=>5
~Xx+tn=38
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CHO
H——OH
HO—T—H
7.  H——OH
H——OH
CH,OH

The incorrect statement regarding the given

structure is

(1) Can be oxidized to a dicarboxylic acid with Br,
water

(2) despite the presence of — CHO does not give
Schiff's test

(3) has 4-asymmetric carbon atom

(4) will coexist in equilibrium with 2 other cyclic

structure
Ans. (1)
Sol.
CHO COOH
(1) H—f—OH H—1—OH
HO—— Br, . HO—1—H
H—F—OH H,00 H——OH
H—F—O0H H—F—OH
CH,OH CH,-OH

statement 1 is incorrect (monocarboxylic acid)

(2) correct

(3) c.c. is 4 (correct)
CH,-OH

H- C OH -
(4) = HO£ H
H- C OH
H- C OH
H
o-D- glucose CH?OH

72. In the given compoung

atom/s is
CH3—(IJ(CH3)— )
H
Thr
) Two (4) Four
Ams. (
o 10
3 CH;
Sol. 1° | 20 | 1°
CH;-C-CH_-C-CH;
1 3
H H H

only one 2° carbon is present in this compound.

73.  Which of the following are aromatic?

(1) B and D only
(2) A and C only
(3)AandBo
(4) Cand

Ans. (1)

Sol. .
Non aromatic

—> Aromatic

C. —> Non aromatic

D. —> Aromatic

74. Among the following halogens
F,, Cl,, Br, and I,
Which can undergo disproportionation reaction?
(1) Only I,
(2) Cly, Bryand I,
(3) F,, Cl, and Br,

(4) F and Cl,
Ans. (2)
Sol. F, do not disproportionate because fluorine

do not exist in positive oxidation state however

Cl,, Br, & I, undergoes disproportionation.
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75.

Ans.

Sol.

76.

An

Given below are two statements:

Statement I : N(CH;); and P(CH;); can act as

ligands to form transition metal complexes.

Statement II: As N and P are from same group, the

nature of bonding of N(CH;); and P(CH;); is always

same with transition metals.

In the light of the above statements, choose the

most appropriate answer from the options given

below:

(1) Statement I is incorrect but Statement II is
correct

(2) Both Statement I and Statement II are correct

(3) Statement 1 is correct but Statement II is
incorrect

(4) Both Statement I and Statement II are incorrect

3

N(CH3;); and P(CH3;); both are Lewis base and acts

as ligand, However, P(CH3); has a w-acceptor

character.

Match List I with List II

List-I (Elements) | List-II(Properties in

their respective groups)

A |CLS L.

Elements with highest
electronegativity

B. |Ge, As II. |Elements with largest

atomic size

C. |Fr,Ra III |Elements which
properties
metals and

D. |[F,O

below :
(1) A-11, B-111, G
(2) A-111, B-1I
(3) A1V
A-T
)

ents with highest electronegativity — F, O
Elem:

Elements which shows properties of both metal

with largest atomic size — Fr, Ra

and non-metals i.e. metalloids — Ge, As

Elements with highest negative electron gain
enthalpy — Cl, S

77.

Ans.

Sol.

78.

Ans.

Sol.

79.

Ans.

Iron (III) catalyses the reaction between iodide and
persulphate ions, in which

A. Fe’" oxidises the iodide ion

B. Fe’" oxidises the persulphate ion

C. Fe*" reduces the iodide ion

D. Fe®" reduces the persulphate ion

Choose the most appropriate answer from the
options given below:

(1) B and C only (2) B only
(3) A only 4 Aa
(C))

2Fe* + 2 —— 2Fe* +

2Fe*" + S,08 ——>

List-II
(Colour)
e(CN)g]3.xH,O|l. |Violet
(CN)sNOS]*  [IL. |Blood Red
. |[Fe(SCN)]* III. [Prussian Blue
D. |(NH,);PO,.12Mo0; [IV. [Yellow

Choose the correct answer from the options given
below :

(1) A-I11, B-1, C-II, D-1V

(2) A-1V, B-I, C-I1, D-111

(3) A-11, B-11, C-1V, D-1

(4) A-1, B-11, C-III, D-IV

ey

Fey[Fe(CN)g], .xH,O —> Prussian Blue
[Fe(CN)sNOS]* — Violet

[Fe(SCN)]*" — Blood Red

(NH4);P0O4.12M00; — Yellow

Number of complexes with even number of
electrons in ty, orbitals is -

[Fe(H0)5]*", [Co(H,0)]*", [Co(H,0)6]*",
[Cu(H,0)6]*", [Cr(H,0)6]*"

(H1 (2)3
32 4)5
2
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111
LT T e

Electron in t,, = 4(even)

Fe?—d°

Sol.  [Fe(H,0)¢]*

/\

T e
[Co(H,0)e]** 00*2*d7<
LWL e
Electron in t,, = 5(odd)
[Co(H:0)e]" 00*3*d6<
LT e
Electron in t,, = 6(even)
1L 1 Ce
[Cu(H0)1* Cu”*d9<
L e
Electron in t,, = 6(even)
T e
[CH(H0)" Cr*z*d4<
11111

80. Identify the product (P) in the f i
Q/COOH i) Bry/Red P
i) H,

COO COBr
(1) Br
COOH
) ©) Q
. Br
Ans. (1)
Sol. HVZ Reaction
Q/COOH i) BryRed P _ COOH
iH,0 Br

g
Electron in ty, = 3&
c

81.

Ans.

Sol.

Ans.

Sol.

SECTION-B
A hypothetical electromagnetic wave is show

below.

The frequency of the wave is x x 10" Hz.

X = (nearest integer)
)
A=15%4pm

=6 % 10" meter

Consider the figure provided.

1 mol of an ideal gas is kept in a cylinder, fitted
with a piston, at the position A, at 18°C. If the
piston is moved to position B, keeping the
temperature unchanged, then 'x' L atm work is
done in this reversible process.

x=__ L atm. (nearest integer)

[Given : Absolute temperature = °C + 273.15,
R =0.08206 L atm mol ' K]

(35

o =-nRT In &
Vl

=—1x-08206 % 291-15 In (%j

=-55.0128
Work done by system =~ 55 atm lit.
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83.

Ans.

Sol.

84.

Ans.

Sol.

85.

Ans.

Sol.

Number of amine compounds from the following
giving solids which are soluble in NaOH upon

reaction with Hinsberg's reagent is

I i
|
@/ NH, ©)kNH2, H,NNH-C-NH, ©7NH—CH3
N |O| NHZ /\/ NHZ
©/ Ill\O—NHz . H;N-C-NH,.

OCH;
0 N N N\

k ) \\O ’ O/NHZ
©)

Primary amine give an ionic solid upon reaction

with Hinsberg reagent which is soluble in NaOH.

©/ OCHj3
H
|

TN ™

The number of optical isomers in following

/\/ NH2

compound is :

Br H;

Total chiral centre = 5
No. of optical isome

t value of MO,* is

[/is a metal having least

% , Ti, V, Cr, Mn and Zn).
atomic aumber : Sc = 21, Ti =22, V = 23,

4, Mn =25 and Zn = 30)

Metal having least metallic radii among Sc, Ti, V,
Cr,Mn & Znis Cr.
Spin only magnetic moment of CrO,” .

Here Cr'® is in d” configuration (diamagnetic).

86. Number of molecules from the following which
are exceptions to octet ruleis
CO,, NO,, H,SO,4, BF;, CH,4, SiF4, ClO,, PCls,
BeF,, C,Hs, CHCl;, CBry

Ans. (6)
Sol. @ ﬁ
0=C=0 S
N, N
complete O/ \O HO g OH
octet exception to exception
octet rule octet rule
F H
| I
B C
exception to H
octet rule co

2 OF
ep
~H

= F—Be—F
074 Cl
e exception to exception to
oc octet rule octet rule
H Br
N ! !
_ —C<g cr’[>Sa BT B
complete Cl Br
octet complete complete
octet octet

87. If 279 g of aniline is reacted with one equivalent of
benzenediazonium chloride, the mximum amount

of aniline yellow formed will be g. (nearest
integer)
(consider complete conversion)
Ans. (591)
NH, N,’ClI” NH,
Sol. N ESR
m.wt.=93 ¥
given wt.=279gm N yellow dye
moles = 2_79:3
93

moles formed =3
m.wt. = 197
amount formed
=197 x 3 =591 gm
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88. Consider the following reaction
A+B->C
The time taken for A to become 1/4™ of its initial
concentration is twice the time taken to become 1/2
of the same. Also, when the change of
concentration of B is plotted against time, the
resulting graph gives a straight line with a negative
slope and a positive intercept on the concentration
axis.
The overall order of the reactionis
Ans. (1)
Sol. For 1* order reaction
75% life = 2 x 50% life
So order with respect to A will be first order.
[B]4
t
So order with respect to B will be zero.
Overall order of reaction=1+0=1
89. Major product B of the followin actio
_____m-bond.
CH,CH;
KMnOA4—KOH (B)
Ans. (5)
Sol. Major pr
CH,C I 0
? -OK C-OH
KMnO,~KOH HNO;
A H,S0,
“ ®
)

Total number of © bonds in B are 5

90. A solution containing 10g of an electrolyte AB, in

100g of water boils at 100.52°C. The degree of
ionization of the electrolyte (o) is  x 107"
(nearest integer)
[Given : Molar mass of AB, = 200g mol™. K,
(molal boiling point elevation const. of water)
=0.52 K kg mol ', boiling point of water $100°C ;
AB;ionises as AB, - A*" + 2B7]

Ans. (5)

Sol. AB, > A" +2B°

i=1+G3-1Da

i=1+2a @
ATb—kbl

200
C@za) 100

1000
=(1 +20t)
2=1+2a
a=0.5
Ans. a.=5x 10"
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(Held On Monday 08t April, 2024)

FINAL JEE-MAIN EXAMINATION - APRIL, 2024

TIME:3:00PM to 6:00PM

SECTION-A
1. If the image of the point (-4, 5) in the line
x + 2y = 2 lies on the circle (x + 4)° + (y-3)’ =1,

then r is equal lo :

(H1 2)2
3)75 43
Ans. (2)

Sol. Image of point (-4, 5)

XX _ Y% __, ax, +by, +c¢
2 2
a b a~+b

Line:x+2y-2=0

x+4_y—5__2(—4+10—2]

2 12
_8
5
x=-4-5-_2
575
__16, .9
TTTETTS

2
ﬁ+(2—3J =1
25 \5

_r’
25 !

00 _

o+ b=2i+3j-5k and

be three vectors. Let T be a unit

ng b+ ¢.If T.d =3, then 3} is equal

to:

(1) 27 (2)25
3)25 (4) 21
Ans. (2)

Sol.

ra=k(ba+ca)

3=k(Q2+6-15+3-2+3))

3=k(-6+3L)

=1
put in (2)
o b ¢
If a#a, B#b, y#c and |[a [ c/|=0, then
a b vy
a b .
+ + is equal to :
a—-a PB-b y-c
(H2 (2)3
(3)0 41
Ans. (3)

R] —)Rl—Rz,Rz—) RQ—R3
a—a b-f O
0 PB-b c—v
a b Y
(a-a) (v(B—b) —b(c—y)) —(b—-P) (—a(c-v)) =0
v(a—a) (B-b)—bla—a)(c—vy)+a-p)(c-y)
Yo b L 28
y-¢ B-b a-a

=0

=0
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Sol.

In an increasing geometric progression ol positive

terms, the sum of the second and sixth terms is

73—0 and the product of the third and fifth terms is

49. Then the sum of the 4™, 6™ and 8™ terms is :-
(1) 96 2)78

3)91 (4) 84

Ans. (3)

T2+T6=7?0

ar+ar = —

T3 . T5 =49
ar’ . ar' =49
a’r*=49

ar =+7, a=l

r3

ar(1+r4)=m
3

7 o 70 ,
—+r)=—,r" =t
rz( ) 3
1 10
~(1+t7)=—
t( ) 3
3 —10t+3=0
sl

3

Increasing G.P. 1* = 3,

Ty+ T+ Ts

=ar’ +ar +ar’

ays five alphabets can be chosen
the alphabets of the word MATHEMATICS,

e chosen alphabets are not necessarily

whe

distinct, is equal to :

(1) 175 (2) 181
3) 177 4) 179
Ans. (4)

Sol. AA,MM, TT,H,I,C,S,E
(1) All distinct
5Cs — 56
(2) 2 same, 3 different
’Cyx'C3 > 105
(3) 2 same I*' kind, 2 same 2" kind, 1 different
’C,x°Cy > 18
Total - 179
6. The sum of all possible values of 0

1+1icosO

which is purely i

1 —2icosO
to
(1) 2n
(3) 51
Ans. (2)

Sol.

+1cos6 _ | l+icos6
—2icosH 1—-2icos6
1—2icos0)=—(1 —2i cos®) (1+icos0)
$0) (1 + 2icosB) = —(1 — 2icosB) (1 — icos0)
3icosO — 2¢0s°0 = —(1 — 3icosd — 2cos’0)

(1+i

2 —4cos’0 =0

o0 = & = g% 3T T 3T ST T
2 4 44 4 4 4

sum = 31

7. If the system of equations x + 4y — z = A,
7x + 9y + pz = -3, 5x + y + 2z = —1 has infinitely
many solutions, then (2p. + 34) is equal to :

(H2 (2)-3
(3)3 4)-2
Ans. (2)
1 4 -1
Sol. A={7 9 pu|=0
51 2

= (18w —-4(14-51) - (7-45)=0=>pn=0
A= A=Ay =A,=0 (For infinite solution)

|
A =3 9 pul=0
11 2

18— 1) —4(=6+ 1) ~1(-3+9)=0
184 +24-6=0 = L=—1
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Sol.

If the shortest distance between the lines
x—?»zy—4=z—3and
2 3 4
X_2:}’_4:2_7is 3,thenavalue
4 6 8 29
of Lis:
13 13
1H)—— 2) —
M 25 @ 25
31 4) -1
Ans. (3)

T =(2i+4+3k)+ a2 +3]+4k)

T =(21+4]+7k)+p2i+3]+4k)

b= 21+3J+4k
}a +k1+4]+3k

a, —21+4]+7k
Shortest dist. = | X(Tbl_a)| \/123_9
(21 + 35 +4k) x (@ -n)i+4k) 13
J29 29

-8j-32 -1k +12i +42-1)j =13
121 —42j+ 31— 6)k| =13

144 + 16 1>+ (31— 6)* = 169

167+ (3L —6)=25=r==1

If the value of 3¢c0s36° + 5sinl8 a5 ’

5c0836° — 3si c
where a, b, ¢ are natural numb d (a,c)=1,
thena+ b+ cis equa
(1) 50
3)52

5 +
4 8\/_ 2
- 2J§+8
4 4
4\/_ 1 J_ 4
“ 54 J5-4

10.

Sol.

11.

:20—16J§—J§+4

-11

_ 17J1§1—24 -

a=17,b=27,c=11

at+tb+c=52

Let y = y(x) be the solution curve of the

differential equation secy j—y + 2xsiny & x’cosy,
X
y(1) = 0. Then y(\/g) is equal

(1) =

i \&
Ans. (3)

siny secy = x’cosy secy

sec’y 2xtany = x°
dy dt
=t =>sec’y—=>=—
Y Y dx dx
o oxt=x’ Jf = NES
dx

te* = Ix3 et dx+c
——J. ZdZ = [e Z—-¢l+c
2tany = (x2 -1) +2ce™

Y1)=0 =c=0= yW3)=7

The area of the region in the first quadrant inside
the circle x* + y*> = 8 and outside the pnrabola

y* = 2x is equal to :

T 1 2
(1)5—5 (2)7'5—5

T 2 1
(3)5—5 (4)7T—§
Ans. (2)
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Sol.

12.

(22 .,0)
./

x=2
Required area = Ar(circle from 0 to 2) —

ar(para from 0 to 2)

2
= [J8-x dx—.[j\/2_xdx
0
5 2
= {%«/8 -x* + gsin"l L} - ﬁ[ﬁ}
0 0

22 3/2

S TP

2 2 22
s B8 02
4 3 3

If the line segment joining the points (5, 2) and
(2, a) subtends an angle g at the origin, then t

absolute value of the product of all possible va

ofais:

(e (2)8
3)2 4)4
Ans. (4)

13.

ol.

2 a

tan— = 5_5

4

_|4-35a
10 + 2a

4 —5a==(10 + 2a)

\

4—-5a=-10-
3a=14

4-5a=10+2a
=7a+6=0

= 1670, then |C|* is equal to :
(2) 1618
0 (4) 1609
ns. (2)
(8+b)xc—cx(—2a+3b) =0
(a+b)xc+(—2d+3b)xc =0
= (d+b)-2a+3b)xc =0
= ¢ =M4b-3)
= =r(44i —4j+ak-4i+j-k)
= (401 - 3] + 3k)
Now
(81 — 2] + 2k + 331 — 3] + 3k) . A(401 — 3] + 3k) = 1670
= (411 — 5] + 5k).(40i — 3] + 3k) x L = 1670 )
= (1640 + 15+ 15A=1670 = 1 =1
SO E=40i—3j—3f<

= [c’ =1600 + 9+ 9 = 1618
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14. If the function f(x) = 2x’ — 9ax* + 12a’x + 1,2 >0 lged 4 -
16. Let —_— = g Then e* and e * are the

has a local maximum at x = o and a local 1
e —
o

minimum x = o, then o and o are the roots of the
roots of the equation :

equation :
() x*—6x+8=0 (2)8x*+6x—8=0 (1)2x* - 5x+2=0 Q) x*—2x-8=0
()8’ —6x+1=0  (4x’+6x+8=0 (3)2x—5x—2=0  (4)x2+2x-8=0
Ans. (1) Ans. (1)

(08

Sol. f(X)=6x2—18ax+12a2=0< Sol oge

iy ol. jF

a+ a’=3a&axa’=2a Lete'— 1=t
e dx=2tdt

\2
2dt
(a+ o’y =272’

= 2a’+4a* + 3(3a) (2a%) =274’ el
=2tan't

= 2+4a’+18a=27a

= 42— 9a+2=0 =2tan

= 4a’-8a—-a+2=0

= da-1)(a-2)=0=a=2 ~ tan” %
50 6X” —36x +48 =0
=>x—6x+8=0 (1)
1 1 C . a0 = T
If we take a = 7 then a = 5 which is not possibl = tan 4je" —1= 1
15.  There are three bags X, Y and Z. Bag X @ _9 |
c = c = —
one-rupee coins and 4 five-rupee
contains 4 one-rupee coins and 5_five<gupee coins
: 2+—|x+1=0
and Bag Z contains 3 o s and
6 five-rupee coins. A bag i ndom and 2%2 - 5%x+2=0
a coin drawn from it g ) ound to be a

—a if —a <x<0
one-rupee coin. Then bility, that it came | 17-  Let f(x) = {X+a if 0<x<a
from bag Y, is;
where a > 0 and g(x) = (f|x|) — | f(x)|)/2.

1
) 5 ) 5 Then the function g : [ —a, a] > [ —a, a] is
1 5 (1) neither one-one nor onto.
— 4) —
@ 12 (2) both one-one and onto.
Ans. (3) one-one.
Sol. X Y Z (4) onto
Sone & 4 five 4one & 5 five 3 one & 6 five
Ans. (1)
4/9 _4 1

T 5/9+4/9+3/9 12 3
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-a O a
[ e ——
—a

y = [fX)|

=

o) = FXDITC9)|

i
1IN
[N ]

18.

exive and symmetric but not transitive.

(4) an equivalence relation.

Ans. (3)

Sol. A=1{2,3,6,8,9,11}
B={1,4,5,10, 15}
Reflexive : (a, b) R(a, b)

(a, bR (¢, d)
3ad — 7bc

19.

Sol.

= 3ab — 7ba = — 4ab always even so it is reflexive.
Symmetric : If 3ad — 7bc = Even

Case-I: odd odd

Case-II: even even
(c,d) R(a, b) = 3bc — 3ab

Case-1 : odd odd

Case-II :
so symmetric relation

cven cven

Transitive :
Set (3, 4)R (6, 4) Satisfy relation

SO not transitive.

Fora,b>0,
,x<0
/() =0
, x>0
. . b .
e a gontinous function at x = 0. Then — is equal
a
(D5 (2)4
(3)8 46
Ans. (4)
ling f(x)=1f(0)=3

Jax + b>x® — Jax

lim =3

w0 bia xvx
: ax + b*x? —ax
lim

oo (Vo b 1 o)

b2
lim
X0 b\/;(\/a +bx + \/a_)

£=3 = E:6

b
—_—
x/; .2\/; 2a a
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20.

Sol.

21.

Sol.

If the term independent of x in the expansion of

10
1
(\/;XZ + 2—3j is 105, then a’is equal to :
X

(H4 )9
()6 42
Ans. (1)

10
)
2x

General term = '°C, (Jax? )lo_r (2%)
X

20-2r—-3r=0
r=4

C.at L =105
16

3

a=8
a’=4

SECTION-B
Let A be the region enclosed by the para
y* = 2x and the line x = 24. Then the maximu

area of the rectangle inscribed in the regio

Ans. (128)

d—A=0 = b=4
db

A=2(24-8)4

=128

is

22,

Sol.

Sol.

Jax _ %
If o = lim (LJ and

x>0 Jtanx — v/x

Leotx
B = lim(1 + sin x)2cot are the roots of the
x—0

quadratic equation ax® + bx —\/g = 0, then 12

log.(a + b) is equal to
Ans. (6)

o = lim e (CJM—JZ _1)

x>0 Jtanx —\/;

. . l(:otx
B = lim(1+sinx)?
x—>0

=e
xz—(1+
ax’ + b
On
1 e +1
2 /n(@+b)=12 x % =6

2 2

et S be the focus of the hyperbola X? - y? =1,

on the positive x-axis. Let C be the circle with its

centre at A(\/g, \/g ) and passing through the

point S. if O is the origin and SAB is a diameter of
C then the square of the area of the triangle OSB is

equal to -
Ans. (40)
B (28 -/6.25)
5)
N
O

S(v/8, 0)

Area = %(OS)h=%\/§2\/_ = J40
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24. Let P(a, B, ) be the image of the point Q(l, 6, 4) in

the line ?:yT_l:Z_z.Then%H-B-i-yis
equal to
Ans. (11)
Sol.
Q(1,6,4)
A7 48 79)
14 14 14
x_y-1_z-2
1 2 3
P(“aBaY) B:’]\+23+31‘;
A(t, 2t+ 1,3t +2)
QA=(t—-1)i+(2t—5)j+(Bt—2)k
QA.b=0
(t—1)+22t-5)+33t-2)=0
14t=17
B CRPS - R (0
14 14 ! 14
154
20+B+y=— =11
ARV
25. An arithmetic progression is written the
following way
2
5 8
11 14
20 23 2 29
0" row is
Sol.

3(100) - 3(10) + 4

TIO 2

=137
10 terms with c.d. =3

sum = %(2(137) +9(3))

= 1505

26. The number of distinct real roots of the equation
x+1|[x+3—-4x+2[+5=0,is
Ans. (2)

Sol. x+1||x+3]-4x+2|+5=0
case—1
x<-3
x+1)x+3)+4x+2)+5=0
X +4x+3+4x+8+5=0
X’ +8x+16=0
(x+4y=0
x=-4
case-2
-3<x<-2

x> —4x—3+4x+ 0
—~x*+10=0

x=i\/m

case-3

case-4
x>-1
X' +4x+3-4x-8+5=0
=0
x=0
No. of solution = 2
27. Let a ray of light passing through the point (3, 10)
reflects on the line 2x + y = 6 and the reflected ray

passes through the point (7, 2). If the equation of
the incident ray is ax + by + 1 = 0, then
a’ +b* + 3ab is equal to_.

Ans. (1)

Sol.

ax+by+1=c
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28.

Sol.

29.

For B'

x—7_y—2__2F4+2—6)

2 1 5
x=7 -2
2 =XT_=_4
x=-1 y=-2 B'(-1,-2)
incident ray AB'
Map =3
y+2=3(x+1)
3x-y+1=0
a=3b=-1

a2+b*+3ab=9+1-9=1

Let a, b, c € N and a < b < c¢. Let the mean, the

mean deviation about the mean and the variance of

the 5 observations 9, 25, a, b, ¢ be 18, 4 and T

136

respectively. Then 2a + b — c is equal to

Ans. (33)
a,b,ceN a<b<c
_ 9+25+a+b+c
X =mean = =18
5
atb+c=56
Ylx. —X
Mean deviation = M =4
n

—9+7+[18—a|+|18—b|+ |18 —¢|=

=18 —a| + |18 —b| + |18 —¢| =

Tx, -X[" 136

Variance =
n

a<b<c
18-b=-1
b=19

SO,

b+c=

18—c=2
c=20

2a+b-c 34=19-20=33

Lei ofx] = |yle® ", o, p € N be the solution of the
differential equation xdy — ydx + xy(xdy+ydx) = 0,

y() =2. Then oo + B is equal to _
Ans. (4)

Sol.

30.

ol.

=lyle"" a,beN
xdy — ydx + xy(xdy + ydx) =0
dy

a[x|

—d—X+(xdy+ydx)=0
X

In]y| — Infx| +xy =¢

y()=2

Mm2|-0+2=c

c=2+/(n2

Inly| - £n|x| +xy=2+/n2

In|x| = Zn -2 +xy

ol @
2

2Ix| = I}'Ie"y2

=2

wher
of o + B +20AB is

s. (7)
1

J‘Q/(X _ 1)4

7N\
|
+ |1
U | =
N——
Il
—
e
+
W
~
o
Il
=<

o+ +20AB=2+20 x %x%=7

ox — 1

dx=A(
(x +3)° Px +3

B
J+C

—4/5+1

B
lj +C,

X—A(
Bx +3

is the constant of integration, then the
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SECTION-A

/—>k=IOON/m

Tam N, 1=0.5

A Dblock is simply released from the top of an

inclined plane as shown in the figure above. The
maximum compression in the spring when the

block hits the spring is :
(1) V6m

3)1Im

()]

W, + Wi + Wy = AKE

(2)2m

(4) \/5m
Ans.
Sol.

5><10><5—0.5><5><10><X—%KX2=0—

250=25x+ 50 x
2x*+x—-10=0
x=2

32. Ina hypothetical fissio

236 141 9
X 56Y T 362

The identity of ¢ dpa s(R)is:
(1) Proton @ (2) Electron
Ne (4) y-radiations
A
Sol. Z1 S=92
ZinRHS =56+36=92
Ain LHS =236

A inRHS =141+92=233

So 3 neutrons are released.

33.

Ans.

Sol.

Ans.

Sol.

If gis the permittivity of free space and E is the
electric field, then &, E” has the dimensions :

(D[M°L?TA] Q) [ML'T?
3)[M'L? T A% (4)[ML*T?

@)

E= 2
4ne R @
& = Q
47R’E,
Now, 2= _Q - E
4nR

_ [QI[E] _ [Q] [W]
[R]  [R*][QIR]

ML’T
= ML'T?

[R'] L
The position of the
combination of lenses is :

image formed by the

f1=10 cm fz_—l 0 f3=30 cm

EARTANA
VARV

<+—30cm—r<5cmP>»<—10cm—»

(1) 30 cm (right of third lens)
(2) 15 cm (left of second lens)
(3) 30 cm (left of third lens)

(4) 15 cm (right of second lens)

@
Forlens1:f;=10,u=-30,v="?
_ uf =—30><10=
u+f -30+10

Forlens2: fi=-10,u=10,v="?
uf 10x-10

= =
u+f 10-10
Forlens3:f=30,u=-oo,v="?
So v will be 30.
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35.

Ans.

Sol.

36.

Ans.

Sol.

37.

Ans.

A plane progressive wave is given by

y =2 cos 2n(330 t — x) m. The frequency of the

wave 1S :

(1) 165 Hz (2) 330 Hz
(3) 660 Hz (4) 340 Hz
)

y=2cos2n(330t—x) m

y = Acos (ot — kx)

by comparing ® = 21 % 330

2nf=2mn % 330

=330

A thin circular disc of mass M and radius R is
rotating in a horizontal plane about an axis passing
through its centre and perpendicular to its plane

with angular velocity w. If another disc of same
dimensions but of mass 1\% is placed gently on

the first disc co-axially, then the new angular
velocity of the system is :

4 5
1) —o 2) —o
(1) 5 (2) 1

2 3
3) —w 4) —o
(3) 3 4) 5
3)
11(0212(02
MR? 3( MR?

= — 0)2

2 20 2
[0) =%co

23

A cube of ice floa ater and partly in

me of ice immersed

=t—»Kerosene
= oil

——» Water
(H8:9 2)5:4
3)9:10 @ 1:1
C)]

Sol. v; = volume immersed in water.

v, = volume immersed in oil.

ViPw 8t Vapog=(Vi+V2)peg

Vit o =(vi +V2) Pe

W Py
=v;t08v;,=09v,+09v,
=0.1 \ 0.1 Vs

vi:va=1:1

38. Given below are two statement
Statement (I) : The m
molecules is inversely p

molecular diameter.

Statement gelkinetic energy of gas
molecules i portional to absolute
temperature
In t above statements, choose the
correct rom the option given below:

Sta t I is false but Statement II is true.
(2) Statement I is true but Statement 11 is false.

th Statement I and Statement II are false
) Both Statement I and Statement II are true.

Ans. (4)
Sol. A= __ R
2nd’N, P
KE = gnRT

39. Two satellite A and B go round a planet in circular
orbits having radii 4 R and R respectively. If the
speed of A is 3v, the speed of B will be :

(N %v (2)3v
3) 6v (4) 12v
Ans. (3)
Sol. v= G—M
R
Va_ [Re _ R 1T
Vg A 4 2
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40.

Ans.

Sol.

41.

Ans.

Sol.

42.

A long straight wire of radius a carries a steady
current I. The current is uniformly distributed
across its cross section. The ratio of the magnetic

field at % and 2a from axis of the wire is :

(H1:4
B3)1:1
3

I

a
B2n—=pn_ —
1 2 p’o

) 4:1
4)3:4

N

Bl
4ma
B,2n2a=p 1
B!
4ma

B, =

1

B, =

The angle of projection for a projectile to have
same horizontal range and maximum height is :

(1) tan™' (2) (2) tan' (4)
1 1
(3) tan™' [Zj (4) tan™' (Ej
2
u’sin20 u’sin’ 0
g 2
4sin 0 cosd = sin’®
4 =tan0

Water boils in an electric kettle in 20 utes aft
being switched on. Using the same

in su ,
Id be

43. A capacitor has air as dielectric medium and two
conducting plates of area 12 cm’® and they are
0.6 cm apart. When a slab of dielectric having area
12 ecm® and 0.6 cm thickness is inserted between
the plates, one of the conducting plates has to be
moved by 0.2 cm to keep the capacitance same as
in previous case. The dielectric constant of the slab
is : (Given €y = 8.834 x 102 F/m)

(1) 1.50 (2) 1.33
(3) 0.66 @1
Ans. (1)
A
Sol. j
0.6=02+ b
K= 3
44. ive t takes n times the time to slide down
45° inclined plane as it takes the time to
i own an identical perfectly smooth 45°
inclined plane. The coefficient of kinetic friction
between the object and the surface of inclined
plane is :
(D) 1—% )1 -n’
n
3) ,/1 —Lz (4) N1-n?
n
Ans. (1)
Sol.
l
0 =45°
Case-1:  No friction

a=gsinb

(= %(gsin o)t

20
gsin®

t1:
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45.

Ans.

Sol.

Case-2 : With friction

a =g sinb — ug coso

(= %(gsine — pgcos0)t;

24 n 27
gsin0—ugcosO gsin0

1
:1__
n o

A coil of negligible resistance is connected in
series with 90 Q resistor across 120 V, 60 Hz
supply. A voltmeter reads 36 V across resistance.

Inductance of the coil is :

(1)0.76 H (2)2.86 H
(3) 0.286 H (4) 091 H
@
36V
L R
|—’7)"0"OT ANV
()
Ny
120V/60Hz
36=1m R

36 = &XR
4/Xi+R2

46. There are 100 divisions on the circular scale of a
screw gauge of pitch 1 mm. With no measuring
quantity in between the jaws, the zero of the
circular scale lies 5 divisions below the reference
line. The diameter of a wire is then measured using
this screw gauge. It is found the 4 linear scale
divisions are clearly visible while 60 divisions on
circular scale coincide with the reference dine. The
diameter of the wire is :

(1) 4.65 mm (2)4.55m
(3) 4.60 mm 4 3.
Ans. (2)

Sol.

Least count = me =0.
100

0 .0l mm — 0.05 mm

(ron have the same de Broglie
Ky and K. be the kinetic energies of
tron respectively. Then choose the

@)K, =K.
@)K, <K,

De Broglie wavelength of proton & electron = A
oo h
p

pproton = Pelectron
2

-+ KE = P
2m

KEproton < KEelectron
[Kp <K]
. o1
48. Least count of a vernier caliper is 0N cm. The

value of one division on the main scale is 1 mm.
Then the number of divisions of main scale that
coincide with N divisions of vernier scale is :

2N-1 ON-1
(M (—2ON j ) (—]

2
(3)@N - 1) mﬂﬁtﬁ

2N
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Ans.

Sol.

49.

Ans.

Sol.

50.

Ans.

()
. . 1
Least count of vernier calipers = ——cm
20N

‘. Least count=1 MSD -1 VSD

let x no. of divisions of main scale coincides with
N division of vernier scale, then

1 VSD = X X Imm
1 X x Imm
S, ——em =1 mm—
20N
1 X
—mm =1lmm — —mm
2N N
X = 1—L N
2N
2N -1
X:—
2

If M, is the mass of isotope B, M, and M, are
the masses of proton and neutron, then nuclear
binding energy of isotope is :
(1) (5 M, + M, — M,)C*

(2) (Mo~ 5M,)C?

(3) (M, 12M,)C?

4) M, - 5M, — TM,)C*

1

B.E. = AmC’

(5 M, + M, - M,)C*

A diatomic gas (y = 1.4) does
isobaric expansion. The hea
(1)350171

3) 1501

1

For Isobaric p
w = PAy, J

(§+1j100 =3501J

51.

Ans.

Sol.

52.

Ans.

Sol.

SECTION-B
The coercivity of a magnet is 5 x 10° A/m. The
amount of current required to be passed in a
solenoid of length 30 cm and the number of turns
150, so that the magnet gets demagnetised when

inside the solenoid is ............ A.

(10)
H/
//

H, - u ni
0
i

Q%IOOXI

=10

Small water droplets of radius 0.01 mm are formed
in the upper atmosphere and falling with a terminal
velocity of 10 cm/s. Due to condensation, if 8 such
droplets are coalesced and formed a larger drop,
the new terminal velocity will be ........... cm/s.
(40)

m = mass of small drop

M = mass of bigger drop

2 —_—
VtzgR(p 0)g
9

8axm=M
8r'=R*=R=2R

as V, x R* -+ Radius double so V, becomes 4 time

54 x10=40 cm/s
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53. If the net electric field at point P along Y axis is

q;
q;

zero, then the ratio of is

8
5Ux

Ans. (5)

Sol.

J20

P
/]
I'L.‘ ™
0/B
S 4em

/
/ S,

4
’
II\ Ql m]

+q2 2cm

K K
q2 COSBZ q

20
Kq, 4 Kq, 4

20 V20 25 425

q, 20 [20 8

0 25V25 sk

N \/;_ 8><25\/E

 5%20420

3 cosO

x=5
54. A heater is designed to%e
1000 W in g

combination

Ans.

Sol.

Ans.

Sol.

(©))

Rheater -

= =10Q

V2 100y’
P 1000

2

For heater P = % = V=+PR

V= 462.5x10

V=25v

An alternating emf E = 110\/5 sin 100t volt is

applied to a capacitor of 2pF, the rms value of

current in the circuitis .......... mA.
22)
C=2uf; E= 11042 sin (100 t)
Xe= _L_:_____l___jg
owc 100x2x10
= M =5000Q
2
L 11042
’ 5000
R (V)
™ 50002
10 .
=22 mA
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56. Two slits are 1 mm apart and the screen is located
1 m away from the slits. A light wavelength
500 nm is used. The width of each slit to obtain 10
maxima of the double slit pattern within the central
maximum of the single slit pattern s

........... x 10 m.

(2)

d=1mm, D= 1m, A =500 nm

IO(K_D}”‘_D
d a

d

5

Ans.
Sol.

a=

10x10*m
5
=2x10"

An object of mass 0.2 kg executes simple
harmonic motion along x axis with frequency of

57.

(éj Hz. At the position x = 0.04 m the object
T

has kinetic energy 0.5 J and potential energy 0.4 J.
The amplitude of oscillation is ............. cm.

(6)

Total energy = K.E. + P.E.
atx=0.04m, TE.=05+04=09]
TE=1mw’A’>=0.9

Ans.
Sol.

= A=0.06m
A=6cm
A potential divider ¢

source of 20 V,
voltage 1.8

58.
¢ diode of glow in
iode of breakdown

20V Q

Ans. (5)

Sol.

20V 5

PR =20cm

1
Vpo = Z % Rpg

fon (PQ) = &

59. 0 mass M thrown horizontally with

velocity v from the top of the tower of height H
uches the ground at a distance of 100m from the

foot of the tower. A body of mass 2M thrown at a

velocity % from the top of the tower of height 4H

will touch the ground at a distance of .......... m.
Ans. (100)
M 2M v
Sol —>V GF-T)Z
H N 4H
—> —>
100m X
100:V 2_H, X:X @:v 2_H
\ ¢ 2 \/ g \ g
=x=100
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60.

Ans.

Sol.

A circular table is rotating with an angular velocity
of ® rad/s about its axis (see figure). There is a
smooth groove along a radial direction on the
table. A steel ball is gently placed at a distance of
Im on the groove. All the surface are smooth. If
the radius of the table is 3 m, the radial velocity of
the ball w.r.t. the table at the time ball leaves the
table is x+2w m/s, where the value of x

1S...........

N

—>
1m
—>
3m
2)
a. = ©°X
vdv
— =X
dx

Sty <

3
vdv = jmz xdx
1

o
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61.

Ans.

Sol.

62.

Ans.

Sol.

63.

Ans.

SECTION-A Sol. Antibonding molecular orbitals are formed by
In qualitative test for identification of presence of destructive interference of wave functions.
* = \a—
phosphorous, the compound is heated with an (ABMO) o Va— Vs
oxidising agent. Which is further treated with nitric 64.  Which one the following compounds wiljgeadily
acid and ammonium molybdate respectively. The react with dilute NaOH?
yellow coloured precipitate obtained is : (1) CeHsCH,OH 2) sO
(1) Na,PO,.12MoO, (3) (CHy),COH Cs
Ans. (4)
(2) (NH, ), PO,.12(NH, ), MoO, .- f
(3) (NH, ), PO,.12MoO
(NH, ), PO ’ Sol. +Na +H,0
(4) MoPO,.21NH,NO, v
3) Stronge than H,O
PO+ (NHMoOs — P> (NH,);PO,.12Mo0; 4 carbocation is :
Or HPO.- 1?\;;111;%1311;? Canary yellow ppt. nal planar (2) diagonal pyramidal

(Ammonium pho 1) tri
molybdate) etrahedral
For a reaction A—~ sB—* 5C
If the rate of formation of B is set to be Zero H

the concentration of B is given by :
(1) KiKy[A] (2) (K2
(3) (Ki + Ky)[A] 4 (

Q)]
Rate of formation of
d B
B g
¢ kl [A‘

and Wy are the wave functions of atomic

orbitals, then o is represented by :

(1) ya—2ys (2) wa—
(3) Wa +2ys (4) yat ws
2)

66.

Ans.

Sol.

(4) diagonal

Carbocation (@
H” H

Trigonal planar
Given below are two statements :
Statement (I) : SN2 reactions are 'stereospecific',
indicating that they result in the formation only one
stereo-isomers as the product.
Statement (II) : Syl reactions generally result in
formation of product as racemic mixtures. In the
light of the above statements, choose the correct
answer from the options given below :
(1) Statement I is true but Statement II is false
(2) Statement I is false but Statement 11 is true
(3) Both Statement I and Statement II is true
(4) Both Statement I and Statement I1 is false
3

SN? — Inversion

SN' — Racemisation
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67. Match List-I with List-11.
List-1 List-I1
(Reactions) (Products)
OH
CHO
(i) NaNO, + HCI _ .
(i1) H,O, warm ~ 0
OH
N32CI'207
@ oo g
OH
COOH
(i) CHCl3+aq NaOH
© [ aw (1)
0]
(i) NaOH
D I
® (ii) €O, v @
(i) H'
0]

Choose the correct answer from the options given
below :

(1) (A)-(1D), (B)-(ID), (C)-(1), (D)-(IV)

(2) (A)-(IV), (B)-(1I), (C)-(I1D), (D)-()

(3) (A)-(D), (B)-(IV), (C)-(ID), (D)-(I1T)

4 (A)-(ID), (B)-(IV), (C)-(D), (D)~(I1I)
ns. (4)
NH,

(i) NaNO, + HCI
(i1) H,O, warm ~

OH

NaQCr207
H,SO

OH
CHO

OH

(i) CHCl3+aq NaOH
.. H+ -

OH OH
COOH
(i) NaOH
(ii) CO,
(iii) H'

68. Match List-I with List-II.
List-1
(Test)

(A) Bayer's test

(B) Ceric ammonium

List-I1
(Identification)
(I)  Phenol
(I) Aldehyde
nitrate test

(C) Phthalein dye test (III) Alcoholic-OH

(D) Schiff's test
Choose the correct answer fro
below :

(1) (A)-(1I), (B)-(I), (C)-
(2) (A)-(ID), (B)- (H

(3) (A)-(IV); 1), (D)~(11D)
(4) (A)-(IV) , (D)-(IT)
nsaturation

(B) 11 ium nitrate test — Alcoholic-OH group
Ph dye test & Phenol
(D) iff's test » Aldehyde

y the incorrect statements about group 15

Ans.
Sol.

ements :

(A) Dinitrogen is a diatomic gas which acts like an
inert gas at room temperature.

(B) The common oxidation states of these
elements are —3, +3 and +5.

(C) Nitrogen has unique ability to form prn—pn
multiple bonds.

(D) The stability of +5 oxidation states increases
down the group.

(E) Nitrogen shows a maximum covalency of 6.

Choose the correct answer from the options given

below.

(1) (A), (B), (D) only

(3) (B), (D), (E) only

(C))

(D) Due to inert pair effect lower oxidation state is

(2) (A), (©), (E) only
(4) (D) and (E) only
Ans.

Sol.
more stable.
(E) Nitrogen belongs to 2™ period and cannot

expand its octet.
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70.

Ans.

Sol.

71.

Ans.

Sol.
72.

Ans.

IUPAC name of following hydrocarbon (X) is :

CH; - CIIH —CH,—-CH,—- CIIH - CI‘,H —CH, - CH;
CH3 (X) CH3 CH3

(1) 2-Ethyl-3,6-dimethylheptane

(2) 2-Ethyl-2,6-diethylheptane

(3) 2,5,6-Trimethyloctane

(4) 3.4,7-Trimethyloctane

3

1 2 3 4 5 6 7 8
CH; - CH - CH,- CH,— CH-CH - CH, - CH;
1 T 1

CH; CH; CH;

2,5,6-Trimethyloctane

The equilibrium Cr,02" = 2CrO; s shifted to
the right in :

(1) an acidic medium

(2) a basic medium

(3) a weakly acidic medium

(4) a neutral medium

)

72— OH”
Cr, 07

H+

2CrO;”

Given below are two statements :

Statement (I) : A Buffer solution is the r
a salt and an acid or a base mixed in particul
quantities.

Statement (II) : Blood is
buffer solution whose

H,CO, /HCOY concé

(2)'Beth Statement I and Statement II is true

(3) Both Statement I and Statement 11 is false

(4) Statement I is true but Statement 11 is false

()]

Sol. Buffer solution is a mixture of either weak acid /

weak base and its respective conjugate.

Blood is a buffer solution of carbonic acid H,CO;
and bicarbonate HCO;

Statement 1 is false but Statement II is true.

73. The correct sequence of acidic strength of the
following aliphatic acids in their decreasing order
is:

CH;CH,COOH, CH;COOH, CH;CH,C

HCOOH

(1) HCOOH > CH;COOH > C
CH;CH,CH,COOH

(2) HCOOH > CH;CH,C
CH;CH,COOH >

OOH,

Ans.
Sol.

> CH;COOH > CH;CH,COOH >
»CH,COOH
iven below are two statements :
Statement (I) : All the following compounds react
with p-toluenesulfonyl chloride.
C¢HsNH, (C¢Hs),NH (C¢Hs)sN
Statement (II) : Their products in the above
reaction are soluble in aqueous NaOH.
In the light of the above statements, choose the
correct answer from the options given below.
(1) Both Statement I and Statement II is false
(2) Statement I is true but Statement 11 is false
(3) Statement I is false but Statement II is true
(4) Both Statement I and Statement 11 is true
Ans. (1)
Sol. Hinsberg test given by 1° amine only.

Cu2+
(0.01M)

75. The emf of cell Tl‘ T1" Cu is 0.83 V at

(0.001M)

298 K. It could be increased by :

(1) increasing concentration of T1" ions

(2) increasing concentration of both T1" and Cu®" ions
(3) decreasing concentration of both T1" and Cu*" jons

(4) increasing concentration of Cu®" ions
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Ans. (4)
Sol.
Anodic Reaction [Tf —>T  +e ]2
(s) (aq)
Cathodic Reaction Cu*z(aq) +2e” —>Cu )

Overall Redox Reaction 2TY,, +Cu® —>2Tf*(aq)+Cu(S)

(s) (aq)

0.0591, [Tf]z

*cu]

. . . . 2
E.. increases by increasing concentration of [Cu "]

E. =E;

cell 2

cell

ions.

76. Identify the correct statements about p-block
elements and their compounds.

(A) Non metals have higher electronegativity than
metals.

(B) Non metals have lower ionisation enthalpy
than metals.

(C) Compounds formed between highly reactiye
nonmetals and highly reactive metals
generally ionic.

(D) The non-metal oxides are generally basic it na

(E) The metal oxides are genera acidic

neutral in nature.

(1) (D) and (E) only

(3) (B) and (E) only

Ans.
Sol.

@)

As electroneg?

ong th ionisation energy increases.
ectronegativity difference results in ionic
bond formation.

Oxides of metals are generally basic and that of

non-metals are acidic in nature.

77.

Ans.

Sol.

Ans.

Sol.

Given below are two statements :

Statement (I) : Kjeldahl method is applicable to
estimate nitrogen in pyridine.

Statement (II) : The nitrogen present in pyridine
can easily be converted into ammonium sulphate in
Kjeldahl method.

In the light of the above statements, choose the

(3) Both Statement I and
(4) Statement I is

(0))
Nitrogen pries pyridine can not be estimated
by Kj hod as the nitrogen present in

not be easily converted into

—H

5y +AgCl, - H  +CIL

(aq) (aq)

+ Ag(s)

occurs in which of the following galvanic cell :

(1) Pt|H,, [HCl, |AgCl, |Ag

(2) Pt|H,, [HCI,, |AgNO,,, |Ag
(3) Pt|H,, [KCl,,|AeCl, | Ag

(4) Ag|AgCl |KCl,,, |AgNO, , |Ag
3)

Anodic half cell

Gas — gas ion electrode

1 i -
EHz(g) —H, +e
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79.

Ans.

Sol.

Cathodic Reaction

Metal-metal insoluble salt anion electrode

Ag+(aq) +e —)Ag(s)

AgCly) =Ag ) +C1 )

AgCl(S) +e —>Ag(s) + Cl‘( )

aq
Overall redox reaction
1 N -
EHZ(g) +AgCl —>H | +Cl(, +Ag
Cell Representation

Pt| H2(g) | kCl(sol) | AgCl(S) | Ag

Given below are two statements :

Statement (I) : Fusion of MnO, with KOH and an
oxidising agent gives dark green K,MnO,.
Statement (II) : Manganate ion on electrolytic
oxidation in alkaline medium gives permangan
ion.

In the light of the above statements, ch@ose

elow.

correct answer from the options giv

(3) Statement I is tru; ent 11 is false

(4) Statement I i ment II is true

1
2 @ Oy &0, 2K, MnO, + 2H,0
Dark green
Elect ic oxidation in alkaline medium :
At anode :

MnOi_ —>MnO, +e”

80. Match List-I with List-II.
List-1

(Complex ion)

[Cr(NH;)]™"

[NiCL,]*

(A)
B)
©)
(D)

[CoFg]*

[Ni(CN)]*

Choose the correct fr
below :
(1) (A)-(D), (CO)A1D), (D)-(111)

List-11
(Spin only magnetic

moment in B.M.)

4.90

the options given

@) ( , » (O)-(D), (D)-(1D)
-(IV), (O)-(D), (D)-(I1T)
(4) (AY(D), (B)-(I1D), (C)-(D), (D)-(IV)

ol. (A) [Cr(NH;)s]**
crit3d?

n =3 (unpaired electrons)

1 =3.87 BM. (II)
(B) [NiCL,]*

Ni*": 3d°

n=2

u =2.83 B.M. (IV)
(C) [CoFe]™

Co’*:3d°

n=4

1 = 4.90 B.M. (I)
(D) [Ni(CN),J*

Ni*": 3d®

n=0

1= 0 B.M. (III)

200



SECTION-B 4-2

B.O.= —=1
81. A, H® for water is +40.49 kJ mol ™! at 1 bar and 2
100°C. Change in internal energy for this Ne;
. 2 2 2 2 2
vapourisation under same condition is kJ (20¢) : ols’,0*1s°,62s",6%2s",62pz

mol . (Integer answer)
(Given R = 8.3 JK' mol ™)
Ans. (38)
Sol. H,O(¢) =H,0O(g) AH?  =40.79k]J / mole

vap

[n2p§ =n2p§,] [Tc*Zpi =TE*2P§]G*2P§

AHY, =AU, +An RT

vap vap

4079 = AU° +1><8.3><373.15
e 1000

AU  =40.79-3.0971

vap

=37.6929
AU° =38

vap
82. Number of molecules having bond order 2 from
the following molecule is
C,, O,, Bey, Li,, Ney, N,, He,
Ans. (2)
Sol. C,

CH; — CH, — CH,— CH, — OH,
CH; - CH, — (I:H ~CH,

Cl
CH; - CH, - CH, - CH, - Cl,
(CH;),CH — CH, — CH, - Cl

(12¢) : ol1s%,6*15%,625°,6%2s° [n2p§ =T

BO.=—=2

C
K T
0O, Ans. (1)
(16¢) : 6ls°,6*1s,06257
Sol. CH; - CH, — (IjH - CH;
[ani = n2p§ p;:l Cl
0 84. The total number of carbon atoms present in
B.O.= tyrosine, an amino acid, is .
e, Ans. (9)
(8

. 51s%,0%18%,02s%,6%2s” Sol. Tyrosine

8—4
2

B.O.= ﬂ:o
2
OH

Li2 HO NHZ

~ 2 2 A2 Number of carbon atoms =9
(6e) : ols”,0*1s",02s
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8s.

Ans.

Sol.

86.

Ans.

Sol.

87.

Ans.

Sol.

Two moles of benzaldehyde and one mole of
acetone under alkaline conditions using aqueous
NaOH after heating gives x as the major product.

The number of © bonds in the product x is

®

0
Ph T _Ph
H/C O+ CH;-C-CH; +0O = C\H
\LNaOH/A
Ph I _Ph condensation
prC = CH-C-CH=C\ reaction

Total number of aromatic compounds among the

following compoundsis

DR HO00

(0))

-~

N

Molality of an aqueous solution of urea,i
Mole fraction of urea in solution is x
Value of x is
74

. (integer

Molality of urea is 4.4«

88.

Ans.

Sol.

89.

Ans.

Sol.

Ans.

Sol.

Total number of unpaired electrons in the complex

ion [Co(NH3)e]*" and [NiCL]* is
(2)

+3 2,2,2 0 0
Co™:3d" 3% e

Unpaired e =0

Ni2:3d® e22¢21!

Unpaired e =2

Wavenumber for a radiati ing 5800 A
wavelength is x X 10 cm™ “(Ehe valwe of x is
(1724) b
v (Wave =17241

k 5800><10 cm
OR
24x10cm™ = x = 1724

A solution is prepared by adding 1 mole ethyl
alcohol in 9 mole water. The mass percent of
solute in the solution is (Integer Answer)
(Given : Molar mass in g mol' Ethyl alcohol : 46,
water : 18)

(22)

Mass percent of Alcohol

_ Mass of ethyl alcohol

x 100
Total mass of solution
_ 1x46 8 _ 4600
1x46+9x18 208
=22.11 Or22
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(Held On Tuesday 09t April, 2024)

FINAL JEE-MAIN EXAMINATION - APRIL, 2024

TIME:9:00 AM to 12 : 00 NOON

SECTION-A

1. Let the line L intersect the lines
x-2=-y=z-1,2x+1)=2(y-1)=z+1

x=2 y-1 z-2

and be parallel to the line 1

Then which of the following points lies on L ?

1 1
(1) (—5,1,1j 2 (_5,1,_1J
1 1
I S
(3)( ! j (4)( 3 j

Ans. (2)

v

dr's of line(3, 1, 2)
M(2+A. — A, 1+ )

L,
Sol.

L,

N(—1+E,1+E,71+uj
2 2

A+p=—6

2

Sol.

4 2
S A=—-&Uu=—-
3RS
.. Coordinate of M will be < z,i,—l
33 3

and equation of required line wil

is (—l,l,—lj
3

he parabola y* = 4x divides the area of the circle
x> +y* = 5 in two parts. The area of the smaller
part is equal to :

(1) z+5sin*1 (ij Q) l+5s,i1f1 (ij
3 5 3 NG
(3)%+ SSin‘l(%j (4)%+ 5sin‘l(%j

Ans. (1)

y* = 4x

X+y =5

.. Area of shaded region as shown in the figure
will be
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A(%,)/
\ C(A5, 0)

B

B(1,-2)

A1=j;\/Rdx+jf\/5—x2 dx

37! V5
=ﬂ-{x2} +{§\/5—x2 +%sin1 i}
0 1

3 5
—l+5—n—§sin"1 L
3 4 2 NG

.. Required Area=2 A,

=Z+5—n—5sin"1 (Lj
2

3 5
=2+5 E—sin"1L
3 7\2 NG
2 4 5c0s =
3

NG
= % +5sin” (%j

The solution curve, of t quation
gh the point

ertex ltes on the line :
(2)2x+3y=-9
4 2x+3y=6

ol.

*.© Curve passes through (0, 1)
=>A=-4

> Curve will be
5Y 3
_Z| =3 x-=
(y 2j ( 4j
. 35
.. Vertex of parabola will be Z , 5

v2x+3y=9
A ray of light coming from the peint P ets
reflected from the point Q i

passes through the point “Jf the point S (h,
k) is such that PQRS j logram, then hk” is
equal to :
(1) 80 0
(3) 60 (4) 70
Ans.

P'(1,-2)

Image of P wrt x-axis will be P'(1, —2) equation of
line joining P'R will be

5
-3=—(x-4
y=3=3(x-4)
Above line will meet x-axis at Q where

11
=0=x=—
Y 5

ol
0[]

* PQRS is parallelogram so their diagonals will
bisects each other
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Sol.

11

411 50 243 k4o
= = =
2 2 2 2 6.
:>h=E&k=5
5
.‘.hk2=5x52=70
5
Let A, p € R. If the system of equations
3x+5y+Aiz=3
Tx+ 11y -9z=2 Sol.

97x + 155y — 189z =p
has infinitely many solutions, then p +2A is equal
to:
(1)25
(3) 27
Ans. (1)

(2)24
(4)22

3x+5y+Aiz=3
Tx+11ly-9z=2
97x + 155y — 189z =p
93x + 155y + 31Az=93
97x + 155y — 189z =p

e
4x + 310+ 189)2=93p 7.
1085x + 1705y — 13952 = 310
1067x + 1705y — 2079z = 11y
_ 4+
18x + 684z =310 11
Sol.

_1457-682 775
31 31
The coefficient of x in x*(1 + x)*®* + x’(1 + x)” +

X1 +x)"+ .. (1 +x)*is PC, - *C,.

+2A 25

Then a possible valuetop + qis :

(1) 55 (2) 61
(3)68 (4) 83
Ans. (4)

x> (1+X)98 +x° (1+X97)+X
x> (1+x)46

Coeff. of x™:%C

Possible values of (p + q) are 62, 83, 99, 46

=>p+q=283

Let

Imdx =l(0tx+loge [Bsinx +ycosx|)+C
3+ tan x 2

, where C is the constant of integration.

Then 0L+l is equal to :

(D3 2)1

(3)4 4)7

Ans. (3)

J-2—tanxdx :J-2cosx—s‘1nxdx
3+tanx 3cos X +sin X

2 cosx — sinx = A(3cosx + sinx) + B(cosx — 3sinx)
3JA+B=2
A-3B=-1
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= A=1,B:l
2 2

) IZcosx—sinx

dx

3cos X +sin X

=£+lln|3cosx+sinx|+C
2 2

:l(x+ln|3003x+sinx|)+C
2

= %(ax+ln|[3sinx+ycos X|)+C

a=1,B=1,y=3

.'.a+l=1+§=4
1
8. A variable line L passes through the point (3, 5)
and intersects the positive coordinate axes at the
points A and B. The minimum area of the triangle

OAB, where O is the origin, is :

(1) 30 (2) 25
(3)40 4) 35
Ans. (1)
Sol. i‘l'z_l 6
a b
E+§—1 b—S—a,a>3 K
a b a—3
(0,b)
B
)

a2—9+9j

a-3
j
a—-3

a—3+i+6j230

a-3

a+3+

| D N W

9. Let

|cos 0.cos(60—06)cos(60—6)

Then, the sum of all 6

attains its maximum iS4

(D)9 )18«
3)6m= 157
Ans. (3)

Sol.

We kno t
Q 60° — 0) (cos (60° + 0) = icos 30

1

—cos 30 Sl
4

ation reduces to

1
= |cos36|< =
2
= —l <cos30< l
2 2
. 1
= maximum value of cos30 = E , here

= 39=2nni§

g_2nm, ™

3 9
As 0 € [0, 27] possible values are

o-[z3n 7 ls t3x 17

99 9 9 9 9
Whose sum is
547

n St T7n 1llm 13n 17=n
——+—+— + = =6m
9 o0 9 9 9 9 9
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10. Let &» = 25’ @ = 65 + 56 and &: — 36 , Ans. (4)

where O is the origin. If the area of the | §ol. Domain of f(x):sin_](zx_l?)) is
X+

parallelogram with adjacent sides OA and OC is

15 sq. units, then the area (in sq. units) of the 2x+320 & X # =3 and ( _ 1) <1
quadrilateral OABC is equal to : X+3
(1)38 (2) 40 |x—1|<|2x +3|
(3)32 (4) 35
Ans. (4)
B
(63:5b)
C
(3B)
Sol.
0 A (2a)
Area of parallelogram having sides
OA &OC = |&x&| = |25><35| =15

Area of quadrilateral

a=—4&B=—§:12aB=32

6[axb| =15
= |§><B|=% ........ (1) % X

OABC=%|€11><EZ|

12. If the sum of series

| PR N . 1 1 1
- —|ACxOB =—‘ 3 b‘ .......

2| g | 2( ) 1-(1+d)+(1+d)(1+2d)+ +(1+9d)(1+10d)
_ l|186>< a1 b| is equal to 5, then 50d is equal to :

2 (1)20 )5

14 (3)15 ) 10
Ans. (2)
11 the do e function 1 1
_ Sol. + Forereeeeen
£(x ( X ljisR_m, ) 1-(1+d) " (1+d)(1+2d)
2x+3 ]

then 120 is equal to : (1+9d)(1+10d) -

(1) 36 (2) 24

(3)40 (4) 32
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13.

Sol.

l{(nd)—l (1+2d)—(1—d)}

d| 1.(1+d)  (1+d)(1+2d)

(1+10d)—(1+9d)
(1+9d)(1+10d)

1 1 1 1

=1 1= + - F o

dK 1+dj (1+d 1+2dj
11 _5

1+9d 1+10d

é{l_(nim)}:s

10d
1+10d
50d =5

Let f (X) =ax’ +bx* +ex +41 be such that

f(1) =40, (1) =2 and f'(1) = 4.
Then a* + b”+ ¢* is equal to :

(1) 62 (2)73
3) 54 (4) 51
Ans. (4)

f(x)=ax’ +bx’ +cx +41
f'(x) =3ax” +2bx +cx

= f'()=3a+2b+c=2 ...
f "(n) = 6ax +2b

= f"(l)=6a+2b=

-2
b+c=0..
() = 4(

a+ 40

by (2)
3+b=2=b=5&c=-5
a2 +b*+c’=1+25+25=51

14.

Sol.

15.

Let a circle passing through (2, 0) have its centre at
the point (h, k). Let (x,, y.) be the point of
intersection of the lines 3x + S5y =1and (2 +¢) x +

5’y = 1. If h =limx, and k=limy,, then the

equation of the circle is :
(1) 25x% + 25y* — 20x + 2y — 60 = 0
(2) 5x* +5y* —4x -2y —12=0

(3) 25x> + 25y* — 2x + 2y — 60 =
(4) 55 + 5y  —4x + 2y — 12 =
Ans. (1)

(2+c)x+5 2(1_

3c+2) 25

1 —5(c—1)

1
25
( 1)2 64 1
+0-——| =,|—=+—
25 \/25 625
( 2)2( 1]2 161
X==| +|ly+—| =—
5 25) 125

= 25x* +25y° —20x +2y—60=0

The shortest distance between the line

x=5 y-9 z+2

x=3 y+7 z-1

= and
4 -11 5 3 -6 1
is :
187 178
(1) —— (2) —
J563 563
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185 179
3) — 4) —
) 563 @ V563
Ans. (1)
A N /
A(3, _7, 1) /

M| p=4i-11j+5k
Sol. A
° g=3i—-6j+k

&

n=pxq

i j Kk
=4 —11 5[=19i+11j+9%k
3 -6 1

S.d. = projection of ABonn

\361+121+81
_ 38+176-27
V563
Sd.= ﬁ
V563
16. The frequency distributig students in
ow.
8 19 20
12 X y

(2) 44
(4) 46

Sol.

17.

Sol.

Median =18 =M

Zfi|xi—M|
>,

36+x+2y
40

MD.=

1.25=

by (1) & (2)
x=6y=4
=4x+5y=24+20=44

filxi — M|

15

16

The n of the differential equation
2 )dx — 5xydy =0, y(1)=0, is :

) |x2 —4y2|5 =x’ ) |x2 —2y2|6 =X

3) |X2 —4y2|6 =X 4) |X2 —2y2|5 =x’

Ans. (1)

(x> +y?) dx = 5xydy
dy x*+y°

“ o Sy

Put y=Vx

dv_1+V?

=>V+x—
dx 5V

xdv 1-4V?
:—:
dx 5V
\Y%
=
I1—4V2
Let1 —4V>=t
= -8VdV =dt

dx
5x
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= d =jdx %|§1><E|=5\/6

(-8)(1) ?sx
= “llnft|=L1n|x|+InC ik

8 > a 4 2|=10V6
= —5In|t|=8In|x|+InK x 1 -2

:>1nx8+ln|t5|+1nK=0 = |—1Oi—3(—2a—2x)+f<(0t—4x)|: Vo

8.5
=X |t |—C = (20 + 20— 10)* + (0 — 4o + 20)°
= x*[1-4v7 =C = (40— 10)° + (20 — 300> = 50
. P = 250’ — 80a — 1200 =0
8 X _4y _C
=X = |7 = (250 —200) =0

= a =28 (given a i
:>|x2 —4y2|5 =Cx’

=>x=0-5
iveny(1)=0
g Sy() =it
=>[I'=C =>C=1

=941

5
= |x2 —4y2| =x’

R 19. U\ Let oy P be the roots of the equation
18.  Let three vectors a =i +4j+2k,

e A A A A A A XF2J2x-1=0. The quadratic  equation,
b=51+3j+4k, c=xi+yj+zk from a triang

1
- 4 4 6,06\ : .
such that ¢ =a —band the area of the tui whose roots are o” + B~ and E(a +B ),1s.

(1) x> = 190x + 9466 = 0
(2) x> = 195x + 9466 = 0

5J6.ifaisa positive real number,

(1) 16 )1
(3) 12 1 (3) x*—195x + 9506 =0
Ans. (2) (4) x> — 180x + 9506 = 0
Ans. (3)
_ Sol. X2+2‘\/§X—1=O
=2 (1) a+p=-22
af=-1

o'+ Bt= (o’ + B - 207B
= ((a.+B)* ~20B)" ~ 2(ap)’
=(8+2)*-2(-1)
=100-2=98

o’ +B°= (o + B)’ 20B’

= (o +PB) ((a+B)* —3aB)’ — 2(ap)’

Areaof A=5 \/6 (given)
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20.

Sol.

21.

(228 +3)+2
=(8)(121) +2=970
i%(w+56=97

x> — (98 +97)x + (98) (97) =0
= x>~ 195x + 9506 =0

Let f(x)=x2+9, g(x)z

and
X —

a = fog(10), b = gof(3). If e and 1 denote the

eccentricity and the length of the latus rectum of

2 2

the ellipse X—+}’F:1,‘[hen 8¢’ + 1 is equal to.
a
(1) 16 2)8
3)6 (4) 12
Ans. (2)
f)=x"+9 g(x)=
x—=9
10
a=1f(g(10))=f| ——
(&(10) (10—9)
=1f(10) =109

b=g(f3)=g(O+9)

18
=g(18)= — =2
g(18) 9

SECTION-B
Let a, b and c¢ denote the outcome of three

independent rolls of a fair tetrahedral die, whose

Sol.

four faces are marked 1, 2, 3, 4. If the probability

. m
that ax> + bx + ¢ = 0 has all real roots is —,
n

gced(m, n) = 1, then m + n is equal to
Ans. (19)
a,b,ce {l,2,3,4}

NS
A@@

Tetrahedral dice
ax> +bx +ca&0

has all real r

= D=0
— BHE=

b —4ac >0 (Not feasible)
b=2% 4-4ac=>0

~ac =>a=1,c=1,

b=3 = 9-4ac>0
2Zac
4

=a=1,c=1
=a=1,c=2
=a=2,c=1
b=4=16—4ac>0
4>ac

=a=1,c=1
=a=1,c=2
=a=1,c=3
=a=1,c=4

=a=2,c=2

Probability = 4— =

m+n=19
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22,

Sol.

The sum of the square of the modulus of the

elements in the set

{z=a+ib:a,beZ,zeC,|z—l|Sl,

z—5|<|z-5i|}
is

Ans. (9)

lz—1]<1

= |(X—1)+iy|£1

= ()(—1)2+y2 <1

= (x—1)2+y2 <1, (1)

Also |Z—5|S|Z—5i|

(X—S)2 +y <x’ +(y—5)2

-10x <-10y
= X2V e 2)
Solving (1) and (2)

= (X—1)2+X2 =1
= 2x>-2x=0

= x(x-1)=0

= x=0orx=1

Givenx,y €|

23.

Sol.

Points (0, 0), (1, 0), (2, 0), (1, 1), (1,-1)

to find

|Z1|2 +|Z2|2 +|Z3|2 +|Z4|2 +|Z5|2
=0+1+4+1+1+1+1=9

Let the set of all positive values of A, for which the

point of local minimum of the function

2
(1 + x (W2—x?)) satisfies X2+—X+2 b
X~ +5x

. B).

Then o + B* is equal to
Ans. (39)

xZ+Xx+2

(x)=1+x (1" -x7)
Finding local minima
f'(x)= (kz -x’ ) + (—ZX).X
Put f(x)=0

= M =3x’

= x==

Local min Local max

We want local min

- x="%
NG)

from (1)

X € (—3, —2)
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24.

Sol.

—3<i<—2

NG
33>1>23
a=23.=33
o’ +p° =12+27=39
Let

2n n 8n

lim
n—oo

n
Jn*+1 _(n2 +1)\/n4 +1 ' Jn'+16 _(n2 +4)\/n4

n 2n-n’ T

be —,

Jn* +n* _(n2+n2)\/n4+n4 k

using only the principal values of the inverse

trigonometric functions. Then k* is equal to

Ans. (32)

x+l=t = l—izdx=dt
X X

+16

25.

Sol.

So K =42
K’ =32
The remainder when 428** is divided by 21 is

Ans. (1)

(428)"" = (420 + 8)***
= (21 x 20 + 8)***
=21m + 8

Now 8% = (8%)!"?

= (64)'"""*

= (63 +1)'"

=21 x3+ 1"
=2In+1

= Remainderis 1.
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26.

Sol.

27.

Sol.

Lef f:(0, T) —> R be a function given by

tan8x
( 8 jtan7x
7

a-—=_§,

(1+|cot x

b
)g anx‘

0<x<E
2

X =

T
2

T
, —<X<T
2

T
Where a, b € Z. If f is continuous at X = 5 , then

a’ + b’ is equal to

Ans. (81)
LHL atx = =
2

tan8x

—_— 0
lim[§)tan7x _ (§j :1
=i\ T 7

RHL atx =

o a

b
lln}(l + |C0t Xl);\tanx\

X—>—
2

. b
lim |cot x| — [tan x| b
n a
X——

=e 2 —=e?

=l=a—8=¢?
=a=9,b=0
=a’+b’ =8l
Let A be a ng
det(3adj(2
dj(2

Ans.

trix of order 3. If

B2 and  det

|3m+2n| is equal to

3 adi(2adj (JA|A))| = 3adj (2|A* adj(A)|

=3.2%A[* adj(adj (A)| =

— 26 33 |A|16 _ 2—10 3—13

2633 |A|12 |A|4

=|A["°=2"3" = |A|=2"3"

28.

Sol.

Now [3adj (2A)| =13.27 adj(A)|
=203 AP =2"3"
=203%2732=2"3"
=2m3"=2"3!

>m=-4,n=-1

— [3m +2n|=|-12 - 2| = 14

to

Ans. (9)

> X

(1,0) 3,0)

(x-h’+(y-k?=h*+k
xX*+y —2hx —2ky =0

*+ passes through (1, 0)
=1+0-2h=0
=h=12
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29.

Sol.

k=% \/5

.. Possible coordinate of
1 1
¢ (h,k) (E’ﬁ) (5,45)

4h*+k) =4 (1+2j =4 (2j =9
4 4

If a function f satisfies f(m + n) = f(m) + f(n) for

all m, n € N and f(1) = 1, then the largest natural

2022
number A such that z f (k +k) < (2022)2 is

k=1
equal to

Ans. (1010)

f (m + n) = f(m) + f(n)

= f(x) =kx

=f()=1

=k=1

f(x)=x

Now

+k) <(2022)°

= 2022A +

2022; 2023 < (20227

30.

Sol.

= 7»32022—%

= A<1010.5
.. largest natural no. A is 1010.

Let A=1{2,3,6,7} and B={4,5,6,8}. Let Rbe a
relation defined on A x B by (a;, b;) R (@, b,) is
and only if a; + a, = b; + b,. Then er of
elements in R is

Ans. (25)

A=1{2,3,6,7}

B=1{2,5, 648

(a1, b1) R (az,b

a;ta,=b;

) 2.(2,49R(7,5)
4 4.3,49)R(6,5)
5.(3;5)R(6,4) 6.(3,5R(7,5)
)R (7,4) 8.(3,4)R(7,6)
9.(6,5)R(7,8) 10.(6,8)R(7,5)
11.(7,8) R(7,6) 12.(6,8)R (6, 4)
13.(6,6) R (6, 6) -

x 2

Total 24 +1 =25
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SECTION-A

31. A proton, an electron and an alpha particle have
the same energies. Their de-Broglie wavelengths
will be compared as:

(WA > ke > 2 (2) ho <A, <A,
B A, <k <hq DA >h >
Ans. (2)
Sol. A .= L
P  N2mk
= Ay, O L
Jm
=A<k <A,

32. A particle moving in a straight line covers half the
distance with speed 6 m/s. The other half is
covered in two equal time intervals with speeds 9
m/s and 15 m/s respectively. The average speed of
the particle during the motion is :

(1) 8.8 m/s (2) 10 m/s
(3)9.2m/s (4) 8 m/s

Ans. (4)

S , S S I
A t B t t
BD = S=09t+ 15t =24t
AB = S =6t =24t =t =4t \

dist. 48t
<speed >= — =
time 2t+t,
48t 48t
= =
2t + 4t
33. A plane EM wave is

It has a wavelength

. E _ 8 2
(3) B, —60s1n|:2(x 3x10 t)jllT

(4) B, =2x107" sin[g(x—wlogt)}fa

Ans. (2)

Sol.

E=BC=60=B x 3 x 10°

=B=2x10"
Also C=1A
=3x10°=fx4x10"

= 310"
4

= o=2nf= %><21t><1011

= 0=Lx10°C
2
= Elec direction
ction

Mag d = z-direction
34. Give statements:
Sta : When an object is placed at the
ature of a concave lens, image is
form e centre of curvature of the lens on the
ther side.
ement (II): Concave lens always forms a
irtual and erect image.
In the light of the above statements, choose the
correct answer from the options given below:
(1) Statement I is false but Statement II is true.
(2) Both Statement I and Statement II are false.
(3) Statement I is true but Statement 11 is false.
(4) Both Statement I and Statement II are true.
NTA Ans. (1)
Allen Ans. (2)
so. 111
v u f
11 1
v 2f —f
1 =— = v=-2f
v
1 1 1

— =—+— = Virtual image of Real object.
vV u

In statement II, it is not mentioned that object is
real or virtual hence Statement II is false.
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35. A light emitting diode (LED) is fabricated using | 37. A capacitor is made of a flat plate of area A and a

GaAs semiconducting material whose band gap is second plate having a stair-like structure as shown
1.42 eV. The wavelength of light emitted from the in figure. If the area of each stair is % and the
LEDis: height is d, the capacitance of the arrangement is:
(1) 650 nm (2) 1243 nm
di A3
(3) 875 nm (4) 1400 nm
di A/3
Ans. (3)
d 1 A/3
Sol. A _1240 _ 875 nm (Approx)
) 1.42 PP A
36. A sphere of relative density o and diameter D has (1) llgyA 13
18d 7d
concentric cavity of diameter d. The ratio of % , if 11g,A 188, A
3 4
@) 20d ( 11d

it just floats on water in a tank is:
1 ; llel binati
c )3 c+1)3 arallel combination.
M| — Q)| —
o—1 c-1

ea is common area only

1 1 C,+G
(3) (G__IT 4) (G__2j3 Ag, N Ag N Ag
o c+2 3d - 3(2d)  3(3d)
Ans. (1) A
= Ceq — ﬁ E
33 3 \6d
. 4 [ D’ -d
Sol. weight (w)= —= cg 11A
3 8 =(C = 0
eq
18d
4 38. A light unstretchable string passing over a smooth
Buoyant force (F,) = 1x—n _
3 light pulley connects two blocks of masses m, and

For Just Float = w = m,. If the acceleration of the system is % , then the
= (D' -d)o=

ratio of the masses —2 is:

my
(1)9:7 (2)4:3
3)5:3 4)8:1
Ans. (1)
m, —m g
Sol. a_ =|—2 Llg=
5y (ml +m, J 8
m_9
m; 7
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39. The dimensional formula of latent heat is:

(1) [M'LT"] (2) [MLT"]
(3) M'L'T’] (4) [ML'T"]
Ans. (3)

Sol. Latent heat is specific heat

22
= ﬁ =ML T
40. The volume of an ideal gas (y = 1.5) is changed
adiabatically from 5 litres to 4 litres. The ratio of

initial pressure to final pressure is:

4 16
(l)g (2)2—5
8 2
3) —— 4) =
(3) 5 4) ;
Ans. (3)

Sol. For Adiabatic process

PV, =P V{

41. The energy equivalent o

(3)5.6eV

Ans. (4)

07°) (9 x 10") (6.241 x 10™) eV
E=56.169 x 10" eV

E~5.6 x 10° MeV

42. An astronaut takes a ball of mass m from earth to
space. He throws the ball into a circular orbit about
earth at an altitude of 318.5 km. From earth’s

surface to the orbit, the change in total mechanical

energy of the ball is x Gzl\l/[l;m . The value of x is

(&

(take R, = 6370 km):

(H 11 2)9
3)12 (4)10
Ans. (1)

R
Sol. h=3185~|—=
20

e in total mechanical energy

E;— TE;
_GMm[  10]_11GM,m
Re 21" 2IRe

43.  Given below are two statements:
Statement (I) : When currents vary with time,
Newton’s third law is valid only if momentum
carried by the electromagnetic field is taken into
account.
Statement (II) : Ampere’s circuital law does not
depend on Biot-Savart’s law.
In the light of the above statements, choose the
correct answer from the options given below:
(1) Both Statement I and Statement II are false.
(2) Statement I is true but Statement 11 is false.
(3) Statement I is false but Statement II is true.
(4) Both Statement I and Statement II are true.
Ans. (2)

Sol. Conceptual.
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44. A particle of mass m moves on a straight line with
its velocity increasing with distance according to
the equation v = a/x , where a is a constant. The
total work done by all the forces applied on the

particle during its displacement from x = 0 to
x =d, will be:

m

(1) —3

2a°d

mo>d
2

md
2y ——
()2(12

3) (4) 2ma’d

Ans. (3)

Sol. VZG.\/;
atx=0:v=0
&atx=d; v=oc\/E
W.D=K,-K

W.D = %m(a\/a )2 —%m(O)2

ma’d
2
45. A galvanmeter has a coil of resistance 200 Q with
a full scale deflection at 20 pA. The value of

resistance to be added to use it as an ammeter
range (0-20) mA is:

= WD=

(1)0.40Q (2)0.20Q
3)0.50Q (4)0.10Q
Ans. (2)
Sol. G=200Q
i, =20 pA

i=1i [EHJ
&Ls
=20x10" =20 x @

= —=999

46. of weight W is having its one end
e ground and the other on the shoulder of a
¢ bar makes an angle 0 with the horizontal.

The weight experienced by the person is:
W
(1) > 2w

(3)Wcos 6
Ans. (1)

(4) W sin 0

Sol.

R = net reaction force by shoulder

Balancing torque about pt of contact on ground:
W(%cosej =R(Lcosb)

S R=2
2

47. One main scale diyi 0 vernier caliper is

equal to m ision of main scale

coincides wi 1sion of vernier scale,

ernier caliper is:

m
ey (2) iD

m
& ) @ n(n+1)

ol. nMSD=(n+1)VSD

— 1VSD= —_ MSD
n+1

L.C=1MSD-1VSD

LC= m—m(ij
n+1
LC= m[n+l—n]
n+1

:chﬂng
n+l1

48. A bulb and a capacitor are connected in series

across an ac supply. A dielectric is then placed
between the plates of the capacitor. The glow of
the bulb:

(1) increases (2) remains same
(3) becomes zero (4) decreases

Ans. (1)
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Sol.

Z=\R>+X2% & X :_v&}c

due to dielectric
CT=XI=2z!
So, current increases & thus bulb will glow more

brighter.
49. The equivalent resistance between A and B is:
6Q 10 Q
B x\ AVA‘"‘V AVA‘""
8QE 250
N
40% 270
11Q 8Q
(H18Q 2)25Q
3)27Q 4 19Q
Ans. (4)
a 6Q 10Q
B \ ‘VA“"V ‘VA“"V
Sol. |
8Q 2 350
5 N D
402 2
AAMA C AAA
11Q 8O
6 8Q
5 B
U
6Q2 50 8Q

A—W—W—W—B

C

D

= R, =6Q+50Q + 80 =19Q

50. A sample of 1 mole gas at temperature T is
adiabatically expanded to double its volume. If

adiabatic constant for the gas is y:% , then the

work done by the gas in the process is:

(1) RT[Z—\/E] ) %[2—\/5]
(3) RT[2+2] ) %[uﬁ]

Ans. (1)
Sol. TV' '=constant
3_ 3
= T(V)2 LT (2v)2

:>TV2— 2)%@
:Tf_
1R ——T

- 1_f

2
- m[l_ﬂ

= W.D. = RT[2-+2]

-1

SECTION-B

51. If d and b makes an angle cos ! (g] with each

other, then |d+b|=+2|a—b| for |d|=n|b|

The integer value of n is

Ans. (3)
Sol. cosezé
9
ab 5
— == ... 1
ab 9 M

|1a+bl=2|a-b]
a® +b> +23-b=2a%+2b> —4a-b
6a-b=a’ +b>
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6><§ab:a2+b2

&ab=a2+b2 & a=nb

? b’ =n’b? +b>

3 —10n+3=0
1

n=—andn=3
3

integer value n =3
52. At the centre of a half ring of radius R = 10 cm and
linear charge density 4n C m’', the potential is

x V. The value of x is

Ans. (36)
Sol. Potential at centre of half ring

V = g

R
Ve KAnR
R

V=KAt=V=9x10"x4x10"n

V=36n
53. A star has 100% helium composition. It s _to

convert three ‘He into one “C via
process as ‘He + ‘He + ‘He — "C +

the star is 2.0 x 10™ kg and it es
the rate of 5.808 x 10 W. T
these ‘He to “C is n x 10/

em f
rgy at
of ‘converting

S .

1ass of “C = 12 u]

N — No. of reaction/sec.

Q= (3 He _mC)C2
Q= (3 x 4.0026 — 12) (3 x 10%
Q=7.266 MeV

N _ power _ 5.808x10%°
t Q 7.266x10° x1.6x107"°
¥=5x1042

rate of conversion of ‘He into “C = 15 x 10*
Hence,n=15
54. In a Young’s double slit experiment, the intensity

th
o (1] . :
at a point is (Zj of the maximu tenSity, the

minimum distance of the poi the central

maximum is
(Given : A =600 nm, d = 1.
Ans. (200)

um.

2

Sol.

I=1, cos

y_x_D_6oox10—9x1
3d - 3x107

55. A string is wrapped around the rim of a wheel of

=2x10"m

moment of inertia 0.40 kgm® and radius 10 cm. The
wheel is free to rotate about its axis. Initially the
wheel is at rest. The string is now pulled by a force
of 40 N. The angular velocity of the wheel after 10
s is X rad/s, where x is

Ans. (100)
Sol. 1=FR=Iaa=40x%x0.1=0.4a
o =10 rad/s’

W,=10 x 10 =100 rad/s

56. A square loop of edge length 2 m carrying current
of 2 A is placed with its edges parallel to the x-y
axis. A magnetic field is passing through the x-y

plane and expressed as B= By (1+ 4X)1A< , where

B, = 5 T. The net magnetic force experienced by
the loop is N.
Ans. (160)
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/=2m
y F, F,
Sol. ‘ A O VYi=2A
X
x=0 x=2
B(x=0)=B, B(x=2)=9B,
Also, F=1/B

=i(B, & F,=9i(B,
F=F,—F =8i/B,=8%x2x2x5

F=160 N

Two persons pull a wire towards themselves. Each
person exerts a force of 200 N on the wire.
Young’s modulus of the material of wire is
1 x 10" N m”. Original length of the wire is 2 m
and the area of cross section is 2 cm’. The wire will
extend in length by

Ans. (20)

Sol

206 N<+—{

57.

um.

(}—>200N

LIV VA i

A AY

Al = % =2x10"=20um
2x107" x10

58. When a coil is connected across a 20
it draws a current of 5 A. W,
across 20 V, 50 Hz ac supply,
4 A. The self inductanc
(Take m =3)

Ans. (10)

Sol.  Case-I:

current of
mH.

A
II
L
20V
i= & = R=4Q
R
Case-I1

— 0000
S5AAN
e
) o
20V, 50 Hz
.20
1:_
z
4= 2 RZ+X? =5

,/Rz + X2

R+ X} =25=X =3Q

_ 3 1 100
2nf  2x50
L=10mH
59. The positio a€eeleration of a particle
executing s1 i motlon are found to
have magn ms " and 16 ms” at a
certaln ins mphtude of the motion is
Ans. (17)
Sol. = 2m/s,a=16 m/s’
laf =
= 16=w'(4)
o =2rad/s
v=oVA? x>
2
A= S +x® A= fi+16
o’ 4
A= \/ﬁ m
60. The current flowing through the 1 Q resistor is %
A. The value of nis
B
4Q
E
A C 5V
2
4Q
D
Ans. (25)
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5V

4
Sol. v YW S5V
2
40
ov
y—5+y—0+y—x+10 0
2 2 1
y-5+y+2y—-2x+20=0
4y -2x+15=0 ()
x—5+x—0+x—10—y:O
4 4 1

X—-5+x+4x—-40-4y=0

6x—4y—-45=0 ..(1)

—2x+4y+15=0 ..(i1)
4x-30=0

XZ%S &d4y-15+15=0

y=0
- y—x+10
1
- 0-7.5+10
1
i=25A= —A
10

n=25

o
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SECTION-A
61. The molar conductivity for electrolytes A and B
are plotted against C"> as shown below.
Electrolytes A and B respectively are :

T A
g 400 1
Ng 200 T
g B
< 04— ;
0 02 04
C]/2 (mol L—1)1/2
A B
(1) Weak electrolyte weak electrolyte
(2) Strong electrolyte  strong electrolyte
3) Weak electrolyte strong electrolyte
y g yt
(4) Strong electrolyte ~ weak electrolyte

Ans. (3)
Sol. A — Weak electrolyte
B — Strong electrolyte
62. Methods wused for purification
compounds are based on :
(1) neither on nature of compound nor on th
impurity present.
(2) nature of compound only.

of orga

(3) nature of compound and presence,of impurity.
(4) presence of impurity only.

Ans. (3)

Sol. Organic compounds are puri n their

nature and impruity present in
63. In the following sequ

CI?jQ?Q Do

Sol.

Reaction (A)

CoF
Swart
Reaction

(

64. Correct ord ic gth of Pyrrole CN) ,
H
Pyridin and Piperidine (Nj is:
H

(1) Pi
Pyrrole > Pyridine > Piperidine

ne > Pyridine > Pyrrole

Pyridine > Piperidine > Pyrrole
4) Pyrrole > Piperidine >Pyridine
ns. (1)

Sol.  Order of basic strength is
N(sp’, localized lone pair) > N(sp’, localized lone
pair) > N(sp’, delocalized lone pair, aromatic)
.. Piperidine > Pyridine > Pyrrole

65. In which one of the following pairs the central
atoms exhibit sp> hybridization ?

(1) BF; and NO,
(2) NH, and H,O
(3) H,0 and NO,
(4) NH, and BF;
Ans. (1)
Sol. BF; — sp2
NO, —» sp2
H,0 — sp’
NO, —» sp2
NH, — sp’
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66. The F ions make the enamel on teeth much harder
by converting hydroxyapatite (the enamel on the
surface of teeth) into much harder fluoroapatite
having the formula.

(1) [3(Ca3(POy4),).Cak>]
(2) [3(Cay(POy),).Ca(OH),]
(3) [3(Ca3(PO4)s).Cak]
(4) [3(Cas(PO4),).Ca(OH),]

Ans. (1)

Sol. Fluoroapatite = [3Ca3(PO,),.CaF;]

67. Relative stability of the contributing structures is :

i P
(}b=CHeg—H<——>Eﬁb—CH#C%H<P—>iﬁh—CH=é—H
) (I1) (1)
(1) () > (I1I) > (I)
(2) () > (IT) > (I1T)
(3) (IT) > (I) > (IIT)
(4) (I11) > (1) > ()

Ans. (2)
Sol. (1) Neutral structures are more stable than
charged ones. Therefore I is more stable than
IT and III.
(2) +ve charge on less electronegative atom
more stable i.e., C®is more stable than O®

o Orderis I >11>111

68. Given below are two statements :
Statement (I) : The oxidation state offan en
in a particular compound is the charg€ acquir
its atom on the basis of ele 1 thalpy
consideration from other atom lecule.
Statement (II) : pn-p n is more

prevalent in second @ ements over other

periods.

( tatement I is correct but Statement II is
1 ect
(3) Both Statement I and Statement II are
correct
(4) Statement I is incorrect but Statement II is
correct
Ans. (4)

Sol. Oxidation state of an element in a particular
compound is defined by the charge acquired by its
atom on the basis of electronegativity
consideration from other atoms in molecule.

69. Given below are two statements : one is labelled

as Assertion (A) and the other is labelled as

Reason (R) :

ded unhybridized

n the trigonal bipyramidal

[abilized by conjugation with the

the above statements, choose the

opriate answer from the options given

1) (A) is not correct but (R) is correct
(2) Both (A) and (R) are correct but (R) is not the
correct explanation of (A)
(3) Both (A) and (R) are correct and (R) is the
correct explanation of (A)
(4) (A) is correct but (R) is not correct
Ans. (3)
Sol. The benzyl group acts in much the same way using
the m-system of the benzene ring for conjugation

with the p-orbital in the transition state.

RO® 3 OR
O —

benzyl bromide
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70.

Ans.

Sol.

71.

For the given compounds, the correct order of
increasing pK, value :

S
(B) OZN@OH

OCH;

(G
® Ho@ocm

(HE) <D <©O)<B)<(A)
(2) D) <(E)<(O)<(B)<(A)
() (B)<(D)<(B)<(A)<(C)
(4) (B) <(D) <(A) <(C)<(E)
BONUS

NTA Ans. (4)

Acidic strength order :-
B>D>C>A>E

Correct pKa Order :
B<D<C<A<E

All options are incorrect.

Assertion (A) :
sulphur exist as Sg w
Reason (R) : O
with itself ang

Bothgrhomibi d monoclinic
exists as O,.
3, fO p-pr multiple bonds

having small size

correct explanation of (A).

(2) Both (A) and (R) are correct but (R) is not the
correct explanation of (A).

(3) (A) is correct but (R) is not correct.

(4) (A) is not correct but (R) is correct.

ns. 3)

Sol. Oxygen can form 2pmn-2pm multiple bond with

itself due to its small size while sulphur cannot

form multiple bond with itself as 3pn-3pn bond

will be unstable due to large size of sulphur, but

sulphur can form multiple bond with small size

atom like C and N.

eg. S=C=S

S=C=N « S°-C=N

72.  Given below are two statements :

Assertion (A) and the other is labell

Reason (R): [Co(en),Cl, ion has an

octahedral geometry,

In the light o téments, choose the most
appropriate answe ptions given below :
(1) Both ( are correct and (R) is the

ect but (R) is not correct.

correct but (R) is correct.
) and (R) are correct but (R) is not the
ect explanation of (A).

o(en)zClz] has octahedral geometry with two

geometrlcal isomers.

+
Cl
N
\é a (N\(lj )
(0]
/| \ N/l \N
\N Cl
cis trans

73. The electronic configuration of Cu(Il) is 3d’

whereas that of Cu(I) is 3d'°. Which of the

following is correct ?

(1) Cu(II) is less stable

(2) Stability of Cu(I) and Cu(Il) depends on nature
of copper salts

(3) Cu(Il) is more stable

(4) Cu(I) and Cu(Il) are equally stable

3

Cu(Il) is more stable than Cu(I) because hydration

Ans.
Sol.

energy of Cu™?ion compensate IE, of Cu.
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Sol. Energy level can be determined by comparing (n + ¢)

AlCl Z H values
£n-ngy - — -
( HCl ‘ A)n=4,/=1 = (n+0)=5

B)n=4,/=2 = (n+0)=6
ConcHZSO4 O)n=3,/=1 = (n+0)=4

What is the structure of C ? D)n=3,/=2 = (n+/1)=35
0 (E)n=4,(=0 = (n+/0)=4

For same value of (n + /), orbital havingshigher

@)

value of n, will have more energ
(B)>(A)>(D)>(E)>(C)

in the

|(|: OH 76. Identify major produc
NN following reaction :

2 I

cl1)

S
S

4

Ans. (3)
ol. This is Gattermann-Koch reaction

CHO
AICL,
+CO +
Q) cormegg

77. Identify the product A and product B in the
following set of reactions.
H,0, H'

» Major
product A
CH3—CH=CH2—
H,0 (3%)26H= Major
220 2, product B

(1) A-CH;CH,CH,~OH, B-CH;CH,CH,-OH
(2) A-CH;CH,CH,OH, B-CH;(IIH—CH3

OH
()(B)>(A)>(C)>(E)> (D)
(2) () > (C) < (D) < (A) < (B) (3) A- CH; (I:H CH; , B-CH,CH,CH,~OH
3) (B)> (C)> (A) > (D) > (B) OH
4)(C)<(E)<(D)<(A)<(B) (4) A-CH;CH,CH3, B-CH;CH,CH;
Ans. (4) Ans. (3)
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Sol. (1) Hydration Reaction :

CH,-CH=CH, +H' ——>CH, -CH-CH,

(More stable)

+
CH-CH-CH, + HO— (CH3—CI3H—CH3) +H
OH
(A)

(2) Hydroboration Oxidation Reaction :
3CH;-CH=CH, + B,H, — >
2(CH;CH,CH,);B

(CH,CH,CH,),B+3H,0, —%

3CH,CH,CH,OH + H,BO,
(B)
78. On reaction of Lead Sulphide with dilute nitric

acid which of the following is not formed ?

(1) Lead nitrate (2) Sulphur
(3) Nitric oxide (4) Nitrous oxide
Ans. (4)

Sol. PbS + HNO3 —> Pb(NO3)2 +NO+S+ H20

Nitrous oxide (N,O) is not formed during th
reaction.
79. Identify statement n,

the incorrect

primary standard of titrimetric analysi

(A) It should be purely availa
(B) It should not undergg
©
(D) soluble in water.
can be used as primary
Choosg,the correct answer from the options given
below :
(1) (C) and (D) only (2) (B) and (E) only
(3) (A) and (B) only (4) (C) and (E) only
Ans. (4)

Sol. KMnO, & NaOH — Secondary standard.

Primary standard should not be Hygroscopic.

80. 0.05M CuSO, when treated with 0.01M K,Cr,0O4
gives green colour solution of Cu,Cr,O;. The

[SPM : Semi Permeable Membrane]

| K,Cr,0, | Cuso,
SideX SPM SideY

Due to osmosis :

(1) Green colour formati
(2) Green colour fo

(3) Molarity @£ K, ol
(4) Molarity

ion is lowered.

10n is lowered.

Ans

C)
Sol. ) Molecules are allowed to pass
through the SPM.

K,Cr,0O CuSo,

vt
M

Vi
M7T

SECTION-B
81. The heat of solution of anhydrous CuSO, and

CuSO,-5H,0 are —70 kJ mol™" and +12 kJ mol ™
respectively.

The heat of hydration of CuSO, to CuSO45H,0 is
—x kJ. The value of xis__

Ans. (82)
(D CuSO,(s) +5H,0 ——CuSO,.5H,0
(2) CuSO,.5H,0+H,0—2-CuS0,(aq)
CuSO, +H,0—"-CuS0,(aq)
from (1) & (2)
-70=x+12
x =-82

Sol.
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82. Given below are two statements :

Statement I : The rate law for the reaction
A + B - C is rate (r) = k[A]’[B]. When the
concentration of both A and B is doubled, the

({3}

reaction rate is increased “x” times.

Statement II :
[Ro]

—K = Slope

Contration of R —
(@)

Time —»
The “the
concentration against time plot” for a

figure is showing variation in

“y” order
reaction.
The value of x +y is
Ans. (8)
Sol. r=K[A]B|
if conc. are doubled
=K[2A][2B]'
r=8r=x=38

t

=> Zero order, y =0
x+ty=28
83. How many compounds a
compounds show inductive,

owing
as well as

NO,
)\é\n/ , ©/L ,
0]

NO, COCH,
. X
@/k/ CH
84. The standard reduction potentials at 298
following half cells are given below :
Cr,0;” + 14H" + 6¢” — 2Cr"" + 7H;
Fe*" (aq) + 3¢ — Fe
Ni*" (aq) + 2¢” — Ni
Ag'(agq)+e — Ag

Au’ (aq) + 3¢ — Au
Consider the given

for the

tion. X and y kJ of heat is liberated
spegtively. The value of y/x is
(
+0OH —» H,O=x
2H"+20H —2H,0 = 2x =y
y/x=2

86. Molarity (M) of an aqueous solution containing x g
of anhyd. CuSO, in 500 mL solution at 32 °C is
2 x 10" M. Its molality will be x 107 m
(nearest integer).
[Given density of the solution = 1.25 g/mL.]

NTA Ans. (81) BONUS

Sol.
M  =v . xd

sol sol sol”
=500x%1.25=625¢g
Mass of solute (x) =0.2 x 0.5 x 159.5
=15.95
Ngolute = 0.1 >
Mass of solvent = Mass of solution — Mass of solute
=625-15.95
=609.05
0.1
~609.05
1000
m=0.164=164x10"
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87.  The total number of species from the following in
which one unpaired electron is present, is
N,,0,,C,,0,,0; ,H;,CN",He}

Ans. (4)

Sol. One unpaired e is present in : C;; O; H; He;

88. Number of ambidentate ligands among the
following is
NO;,SCN", C,0; ", NH,,CN~,SO;",H,0.

Ans. (3)

Sol. Ligands which have two different donor sites but at
a time connects with only one donor site to central

metal are ambidentate ligands.

Ambidentate ligands are NO, ; SCN™; CN”

o

89. Total number of essential amino acid among the
given list of amino acids is
Arginine, Phenylalanine, Aspartic acid, Cysteine,
Histidine, Valine, Proline

Ans. (4)

Sol. Essential Amino acids are :-
Arginine, Phenylalanine, Histidine, Valine

90. Number of colourless lanthanoid ions among the
following is .
Eu3+, Lu3+, N d3+, L a3+, Sm®*

Ans. (2)

Sol. La” —[Xe]4f’
Nd" — [Xe]4f
Sm" — [Xe]4
Eu® — [Xe]4f
Lu™ —[Xe]

La"” U < d show any colour because no
unpdire on is present.
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(Held On Tuesday 09t April, 2024)

FINAL JEE-MAIN EXAMINATION - APRIL, 2024

TIME:3:00PM to 6: 00 PM

SECTION-A
1
1. LimM is equal to :
x—0 X
-2
(e 2) —
e
(3)0 (4) e—¢’
Ans. (1)
iln(1+2x)
Sol. Lim °-¢
x—0 X

In(1+2x) _

=Lim(—e)—(e ),
X0 X

In(1+2x)—2x
2x?

= Lim(—e)

x—0

— ()% (1) s e
2x2

2. Consider the line L passing through t
(1, 2, 3) and (2, 3, 5). The dlstanc(he

(E,E,QJ from the lin e line
3 3 3
3X—11=3y—11=3 qual to
2 1
(H3 (
3)4 @6

Sol.

B(l+2,2+

837» 567» 10
3

D.R. of AB

[\)

T =3Ax-8=6A-10

2
3

\J36+9+36

A= EIER 2 s
3

LetH (y'(1) dt—_[y(t)dt 0<x<3,y>0,

y(0)=0.Thenatx=2,y"+y+ 1isequalto:

)1 (2)2
3)\2 4) 172
Ans. (1)

~(y'0) =y(x)
(dyY
: (dx) Y

ﬂ 2:1_ 2
(dxj Y
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Sol.

Sol.

d—y=dx OR
JI-y’ 1-y?

= sin'y=x+c¢,sin'y=—=x+c¢

x=0,y=0 = c¢=0

sin' y=x,asy>0

sinx =y
d
= & CoS X
dx
d’ .
—Z =-—sinXx
dx

= —sinx +sinx+ 1 =1
Let z be a complex number such that the real part

z—2i

of is zero. Then, the maximum value of

z+ 21

|z—(6+81)| is equal to :

(1) 12 (2) »
3) 10 48
Ans. (1)

Z—ZT N Z+2? _0

z+21 z-2i

72z —2iz —2iz+4(-1)
+7z+271+27i+4(-1)=0
=2z’ =8=|7=2

|z—(6+8i)| =1

maximum

egion enclosed by
the ellipse x” rst quadrant below

the line

) A3 ) \3n

3) = 4) Br+1
Ans. (2)

X2 y2

18 6

S
_ 3n

Let the foci of a hyperbola H coincide with the foci

1) (y-1)
of the ellipse E : (x-1) +(y ) =1 and the
100 75

eccentricity of the hyperbola H be the reciprocal of
the eccentricity of the ellipse E. If the length of the
transverse axis of H is o and the length of its
conjugate axis is B, then 3a° + 2B is equal to :

(1) 242

(2) 225

(3) 237

(4) 205

Ans. (2)
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Sol.

(1,1

Fi(6,1),F, (4, 1)

2ae2=10:>a=%:>2a=5

b= 3x§
2

B=53
307+ 2B =3 x25+2x25x3
=225

7. Two vertices of a triangle ABC are
B (-2, 3), and its orthocentre is

coordinates of the point C are (g
of the circle circumscribing ’

B (-2,3)

AG,-1) D

Sol.

M =i:>M =§
AB _5 DP 4

2
MAP=_2=_1 :>MBC=+1

Equation of BCisy -3 =(x+2)
On solving (1) and (2)

X+4= %(x—l) =4x+16=

=>B=y=x+5=26
o+ pB=47

= 2(h+k)=-42
If the variance of the frequency distribution is 160,

then the value of c € N is

X C 2c 3¢ 4c 5¢ 6¢

72 1 1 1 1 1
(15 )8

(3)7 4) 6

Ans. (3)

C 2C 3C 4C 5C 6C

f 2 1 1 1 1 1
< (2+2+3+4+5+6)C  22C
7 7
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(2422432 +4%+52462)

Var (x) =
(x) -
7
92¢> , 484
7 49
_ (644 -484)c® _ 160c”
49 49
2
160 = 160xc -

9. Let the range of the function
1
2+sin3x +cos 3x

f(x)= ,x € IR be [a, b].
If o and P are respectively the A.M. and the G.M.

o
of aand b, then — is equal to :

M2
3)Vn

Ans. (1)

f(x) : !
2 +sin 3x +cos 3x
[ 1 1 } \

)2

4m

Sol.

2427 22

o a+b _l(
B 2Jab 2

10. Bet the following two statements :

Statement-I Let d=i+ 23 -3k and

A A

b=2i+ j —k. Then the vector T satisfying

axT=axb and a.F = 0is of magnitude /10.

Sol.

Statement-II : In a triangle ABC, cos2A + cos2B
3

+c0s2C>——.
2

(1) Both Statement-I and Statement-II are incorrect

(2) Statement-I is incorrect but Statement-II is

correct

(3) Both Statement-I and Statement-II are‘@orrect
(4) Statement-l1 is correct but ent-1I is
incorrect

Ans. (2)

2b-a _3i+k
T2 2
Statement (I) is incorrect
c0s2A + cos 2B + cos 2¢ > — %

2A+2B+2C=2n
c0s2A + cos2B + cos 2C
=—1 -4 cosA-cosB-cosC
1

1 1
>-1-4X =X=X—

2

|
N | W

Statement (II) is correct.
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I(:/z) (sin(2¢"3)+cos(¢*))dt for coefficient of x**, put 6 — 2r 2r_ 2
1. lim| = i 5 3
. 1m 2 is equal
x T
2 (X —j =r=35
2
1 5
to : <. Coefficient of x** is = ° C, (g)
In’ 11
1) — ()
8 10 For coefficient of x *~, put 6—%—% —e2
3n 51
3) — 4) — =r=6
3 > 4 5
Ans. (1)

Sol  lim 0—{sin(2x) +cos(x)}.3x

2

. 2
_ iy —12sin x cos x +cos x} 3X

S
2
o (n j . (n )
2sinxsin| =—x | sin| =—x
2 2 3X2

+

2
(10+35(3)
= (BCB)(BCB)=A.A
9 = BCICB ' = A’
s @ = BCB'=A°
12. The sum of the coeffici x 2 in the » . ¥
; = B'(BC’B")B=B'(A.A)B
binomial expansi x 5) is: From equation (1)
C’=A"'AB
(1)21/4 (2) 69/16 g
3/ (4) 19/4 Also AB- = A
s (1) = AB'A=A"TA=]
Sol. T, =RC, (x**)" (X_wj = A (AB'A)=A"T
2 B'A=A"
(53] Now characteristics equation of C* is
( j () |C,AI| =0
IB— Al =
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14.

Sol.

>0-M)G-D3=0=>A\"-6L+5)-3=0
=AM —6L+2=0

=p*—6B+2[=0

=C'—6C*+21=0

a=-6

B=2

L 2B—a=4+6=10

2 . n

If log. y = 3 sin"'x, then (1 — x)* y" —xy' at x =

| =

is equal to :
(1) 9¢™
(3) 3¢™
Ans. (4)

(2) 3en/6
(4) 9¢™

In(y)=3sin""x

ST

15.

y41_tan2(tan_1 —

J

) 1/4
(4)-1/4

dx

414 tan? (tan_l 71 +X
Vl—x
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16. Let a, ar, ar’, ... be an infinite G.P. If
Zar =57 and 233 3" = 9747, then a + 18r is
n=0
equal to :

(127 (2) 46
(3)38 4) 31
Ans. (4)

Sol. Y ar" =57
n=0
a+ar+ar’ +o00=57
A 57 )

1-r
D a’r =9747
n=0
a+a’ r+a’ 00 =9746
3
- =9746............ amn
-r
a3
O a-r® 577
(IN) a’ 9717
1-r

On solving, r = —andr = — (rejected
a=19

a+18r=19+18x

17. If an unbias I thrice, then the

. .th
3 a greater number in the i

ber obtained in the (i—1)" roll,

is equal to :

(1)3/54 (2) 2/54
(3)5/54 (4) 1/54
Ans. (3)

Sol. Favourable cases = 6C3
Total out comes = 6°
Probability of getting greater number than previous
6C3 20 5
one= —==—=—
r 216 54
2
18.  The value of the integral Iloge (X +x2 +1)dx

-1

= Il.loge (X+\/X2 +1)dx

-1

X
1+ -
_NXTHL g

_jl x -+ +1

2

=xloge(x+\/x2 +1)—

2
—xloge(x+ x” + ) I

:xloge(x+\/x2+1)—\/ 2
=(2loge(2+J§)—J§)
~(~tog. (-1++2)-2)
=log, (2+5) 5 +log, (V2 ~1)+2
:10g6(2+\/§)2 ~5+log, (V2 -1)+2
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19.

Sol.

)

NG
9+4\/§J

=\/§—\/§+loge

:\/5—\/5+10
S J2+1

Let a, B; o > B, be the roots of the equation
xz—\/ix—\/g=0. Let P, = o"B", n € N. Then

(113 -104/2) Pro+ (1132 +10) Pii— 1Py is

equal to :
(1) 104/2P,
(2) 104/3P,
(3) 1142P,

(4) 114/3P,

Ans. (2)

x> —2x —3=0 <:

an+2 _\/zanﬂ _\/gan :O
and Bn+2 _\/EBHH _\/an — 0

Subtracting

(an+2 _Bn+2)_ \/E(an+

1
=0-10(—3P, ) = 10\3P,

Ko+ 21)11 _Pll)_lo(\/EPlO_Pll)

20.

Sol.

boisk, copi-k,

where o and B are integers and off = —6. Let the

Let 5=Zf+oﬁ+f(,

values of the ordered pair (o, B) for which the area

of the parallelogram of diagonals a +b and b+¢

21

is T , be (o, B1) and (o, B2).

Then ocf + Blz — 0P, is equal to
(1) 17
3)21
Ans. (4)

1
Area of parallelogram=

QR —o
S N =

= 1(-2) - j2) +k(B+ o)
@+ B)x(b+3)| =4 +4+ (@B =21

4% +4+02 +p* +20p=21
o +5p2 -12=17
o +5p% =29
and aff =6
and given o;f} are integers
S0,
a=-3, =2
or
a=3, =2

(ar.Br)=(-3.2)
(o.B2)=(3.-2)

of +PF —a,By =9+4+6=19
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21.

Sol.

22.

Sol.

SECTION-B
Consider the circle C : x* + y* = 4 and the parabola
P : y* = 8x. If the set of all values of o, for which
three chords of the circle C on three distinct lines
passing through the point (a, 0) are bisected by the
parabola P is the interval (p, q), then (2q — p)® is

equal to
Ans. (80)
N (Xl,YI)
(21,4t
(o, 10)
T= Sl

XX tyy: = X12 +y%
ax; = xj +yi
a(2t’) = 4t* + 16
a=2t"+8

a-8

— =t

2
Also, 4t* + 1688 —4 <0

£=-2++5
a=4+25
SLae(8,4+
. (2q—-p)’=

of p, for which

(sin"2x — cos2x) + 2(2 —p)x + 7
ave any critical point, be the interval
hen 16abisequalto .

Ans. (252)

f(x) = — (p> —6p + 8) cos 4n + 2(2—p)n + 7

f!(x) = +4(p’— 6p + 8) sin 4x + (42p) # 0

2p—4

sindx # o= do_2) P=H(p-2)

23.

2(p-2)

sindx # Ao— a0 —3) -(p-2)

p#2

sindx #

2(p-4)
= ‘;‘n
2(p-4)
on solving we get
* (= z 2
- PE| 55
Hence a = %,bzg

.. 16ab =252

For a differen f: IR — IR, suppose

f'x) = vhere . € IR, f[0) = 1 and
li hen 9f (—log.3) is equal to
ns. (61)
-3y=a
If: —3dx _ _3x.

ye = 63 +c
(* e3x
a 3x
=—=+C

on substituting x =0,y =1
X —>-—00,y=7
we gety =7 — 6e™

9f(-log.3) = 61
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24.

Sol.

The number of integers, between 100 and 1000

having the sum of their digits equals to 14, is

Ans. (70
N=abc
>i) All distinct digits
at+tb+tc=14
a>1
b,c e {0to9}
by hit & trial : 8 cases
(6,5,3) (8,6,0) 9,4, 1)
(7,6, 1) 8,51 9,3,2)
(7,5,2) (8,4,2)
(7,4,3) 9,5,0)
(i1) 2 same, 1 diff
2a+c=14
by values :
(3.9)
(4,6)| Total
(5,4) ¢ 31
6.2) %X 5-1
(7,0)
= 14 cases
(iii) all same :
3a=14
a= % x rejected
0 cases
Hence, Total ca
8 x31+2x
=48 4

=7

B = {x:(x,y) € A}. Then the number of one-one

={x,y):2x +3y=23,x,y € N} and

functions from A to B is equal to

Ans. (24)

Sol.

26.

Sol.

2x+3y =23
x=1 y=7
x=4 y=35
x=7 y=3
x=10 y=1
A B

1

4

7

N

\ 4

D
(at’, 2at;) v

m,g=m,p
2 2a(t —ty)

= - 2
t, +t, at; —a

=  atf —a=aft] —tt; +t,t, —t,t,}
=  a=a(tt; +tyt; —t,t))

AM =[2a(t, —t;)|, BN =|2a(t, —t;)

2

CD= ‘atg - a‘

(atlz, 2at3)
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CD = at} —a(t,t, +t,t; —t;t,)|
=a|d —tity—t,t; + 1, |
= a|t3(t3 —t) =t (ty _t1)|

CD= a|(t3 —t)(t; _t1)|

[AM-BNT :{Za(tl —ty)-2a(t, _t3)}2
CD a(t; —t,)(t; —t;)

16a2=16x2=36
4

27.  The square of the distance of the image of the point

(6, 1, 5) in the line X_lzzz Z_Z, from the
3 2
origin is
Ans. (62)
I
iM —> b=3i+2j+4k L
Sol. AG.L3)
Let ML + 1, 2A, 4A + 2)
AM b=0
= OA-15+41-2+16A—1
= 291=29
= Ai=1
M@#4,2,6),1=(2,3,7 ‘
Required Distance = w = \/6

Ans. 62

1 1 j
=+ .3 _—
o & o+1012

! + + ! +.o.+ ! j
4-3 6-5 2024-2023

28.

= ——, then a is equal to-

2024
Ans. (1011)

Sol.

29.

Sol.

! + ! +...+ !
o+l a+2 a+2012

96

N U
2023 2024 ) 2024

= L+ ! +...+;
a+l a+2 a+2012

1 1
et —— | =—
1011) 2024
1
fot—
o+2 o+2012

+L+ +L
012 1013 2023

= a=1011

Let the

principal values. The number of real solutions of

inverse trigonometric functions take

2n
the equation 2 sin ' x + 3 cos ' x = ? , 18
Ans. (0)

. _ 27
2sin”' x +3cos 1x=?

Not possible
Ans. 0
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30.

Sol.

. . 2 5 [20}
Consider the matrices : A = ,B=
3 m m

and X = [;} Let the set of all m, for which the

system of equations AX = B has a negative solution
(i.e., x <0 and y < 0), be the interval (a, b).

b
Then 8I| Aldm is equal to

Ans. (450)

S

2x -5y =20 (1)
3x +my =m 2)
2m - 60
2m+15

:>m610
2

|A|=2m + 15
Now

8](2m+15 i

15

2
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31.

Ans.

Sol.

32.

Ans.
Sol.

SECTION-A

A nucleus at rest disintegrates into two smaller

nuclei with their masses in the ratio of 2:1. After

disintegration they will move :-

(1) In opposite directions with speed in the ratio of
1:2 respectively

(2) In opposite directions with speed in the ratio of
2:1 respectively

(3) In the same direction with same speed.

(4) In opposite directions with the same speed.

()]

By conservation of momentum

P~ Py

O=mu, mu,

ol
_— | — a
u, 2

move in opposite direction with speed ratio 1 : 2
The following figure represents two biconv

m; 2

s —=—

m, |1

lenses L, and L, having focal length 10 ¢cm a

15 cm respectively. The distance between L, & L

1S ©
n

A
.
L, \
(1) 10 cm m
3)25cm cm
3
----- < -
fy S .

D=f +f,=25cm
Paraxial parallel rays pass through focus and ray
from focus of convex lens will become parallel

33.

Ans.

Sol.

34.

Ans.

Sol.

3s.

Ans.

Sol.

The temperature of a gas is —78° C and the average
translational kinetic energy of its molecules is K.
The temperature at which the average translational
kinetic energy of the molecules of the §ame gas
becomes 2K is :

(1)-39°C (2) 117°C
(3) 127°C 4 -7
()]
nf,RT
KE=
2
.= —18°C 3 °g)= 195K
KEaT
To double t gy temp also
beco

=39

ogen atom in ground state is given an
of 10.2 eV. How many spectral lines will
emitted due to transition of electrons ?

(1)6 ()3
(3) 10 41
)

Hydrogen will be in first excited state therefore it
will emit one spectral line corresponding to
transition b/w energy level 2 to 1

The magnetic field in a plane electromagnetic

wave is B, = (3.5 x 10) sin (1.5 x 10x + 0.5
X 1011t)T. The corresponding electric field will be
(1) E,= 117 sin (1.5 x 10’ + 0.5 x 10" )Vm '
(2)E, =105 sin (1.5 x 10’x + 0.5 x 10" t)Vm '
(3)E,=1.17sin (1.5 x 10’x + 0.5 x 10" )Vm '
(4)E,=10.5sin (1.5 x 10’x + 0.5 x 10" )Vm '

2

E,=B,C

E,=3%10x(35x10 )sin(15x 10x+05x10 1

E, =105 sin (1.5 10’x + 0.5 x 10 t)jVm '

Data inconsistent while calculating speed of wave.
You can challenge for data.
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36.

Ans.

Sol.

37.

Ans.

A square loop of side 15 cm being moved towards
right at a constant speed of 2 c¢cm/s as shown in
figure. The front edge enters the 50 cm wide
magnetic field at t = 0. The value of induced emf
in the loop at t = 10 s will be :

2cm/s B=1.0T
—> X X X X

1501’1’1:[ X X X X
X X X X
X X X X
Soem !
(1) 0.3 mV (2) 4.5 mV
(3) zero 4)3mV
3

At t = 10 sec complete loop is in magnetic field
therefore no change in flux

B/v|

Btv

d
dt
e = 0 for complete loop

€

Two cars are travelling towards each other ed
of 20 m s each. When the cars are 3
both the drivers apply brakes and thélars ret
the rate of 2 m s~ . The dis t them

when they come to rest is :
(1) 200 m
(3) 100 m

Apply (V' =u’+ 2as)
O = (40)’ + 2(—4)(S)
S=200m

Remaining distance = 300 — 200 = 100 m

relative

38. The I-V characteristics of an electronic device

shown in the figure. The device is :

1A

»V(volt)

S(HA)

(1) a solar cell

(2) a transistor which can b
(3) azener diode which can

ressure inside a second soap bubble.

The ratio between the volume of the first and the
bubble is :
)1:9 2)1:3

3)1:81 4)1:27
Ans. (4)
Sol.

PI—PO=4—T P2—P0=4—T

i1 0)

Pl _Po =3(P2 _Po)

4T _ 44T
b L
r, =31,

4 5
V3™ 1
2 inr; 27
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40. The de-Broglie wavelength associated with a

particle of mass m and energy E is h/~2mE .
The dimensional formula for Planck's constant is :

(1) [ML T (2) [ML'T ]

(3) [MLT ] @MLT]
Ans. (2)
Sol. A= h or E=hv
- \2mE
[ML?T2]=h[T™"]
h=[ML*T™]
41. A satellite of 10’ kg mass is revolving in circular
. . 10* . .
orbit of radius 2R. If J energy is supplied to
the satellite, it would revolve in a new circular
orbit of radius :
(use g= IOm/sz, R =radius of earth)
(H)2.5R (2)3R
(3) 4R (4) 6 R
Ans. (4)
Sol. i ;
\\\ 2R ,/,I
Total energy = —GMm
2(2R)
: 10°R .
if energy = 15 ad

2r

42. The effective resistance between 4 and B, if

resistance of each resistor is R, will be

2
1) =R
()3

SR
3) ==
A3) 3

Ans. (2)

Sol. From sym @remove two middle
resistance.
New it 1

M
RO RQ
(€7 i NI

A*—\WW

A—WW
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43. Five charges +q, +5q, —2q, +3q and —4q are
situated as shown in the figure. The electric flux
due to this configuration through the surface S is :

—4q *+3q
5 4

14 2 2
€o €o
3

3 = ) =+
€ €p

Ans. (2)

Sol.  As per gauss theorem,

Qin _ q+(-2q)+5q
o o

(|)=

4q
€o
44. A proton and a deutron (q= +e, m = 2.0u) having
same kinetic energies enter a region of unif
magnetic field B, moving perpendicular to B.T

ratio of the radius r,of deutron path to the radius I

of the proton path is :

(MH1:1 @) 1:42

3)2:1 @ 1;
Ans. (3)

Sol. In uniform magnetic fie

"R

proton

=2 x1

LYY, \/5:1

45. UV light of 4.13 eV is incident on a photosensitive
metal surface having work function 3.13 eV. The
maximum kinetic energy of ejected photoelectrons

will be :
(1) 413 eV 2)1ev
(3) 3.13 eV (4)7.26 eV
Ans. (2)
Sol. E ., = (work function) + K.E_
5 413=3.13+KE__
~KE  =1eV

46. The energy released in t

ratio — is appte

Ey
(Consi fusion reaction as
4! He +2v + 6y +26.7MeV, energy
releas e fission reaction of U is 200 MeV’

er figsion nucleus and N, = 6.023x 1023)

13 (2) 15.04
) 7.62 (4)25.6
ns. (3)

. . 1
In each fusion reaction, 4 | H nucleus are used.

Energy released per Nuclei of i H= ? MeV

.. Energy released by 2 kg hydrogen (E,))
_ 20100 XN, x 23.7 MeV

&
.. Energy released by 2 kg Vranium (E,)

- 20050 x N, x200MeV

So,

E_H:235>< 26.7
E

v X

=7.84

.. Approximately close to 7.62
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47. A real gas within a closed chamber at 27°C

undergoes the cyclic process as shown in figure.
The gas obeys PV’ =RT equation for the path 4 to

B . The net work done in the complete cycle is

(assuming R = 8J/molK):

N\
P(N/m?) 20 A
AN
T SN
10 < B
2 4 7
—> V(m’)
(1)225J (2) 205 J
(3) 20J (4)-20J
Ans. (2)

Sol. W, = j PdV  (Assuming T to be constant)

_ J» R"\f/(;lV

=205

cycle

Note : Data is inconsistent in process AB.

So needs to be challenged.

48. A 1 kg mass is suspended from the ceiling by a
rope of length 4m. A horizontal force 'F' is applied
at the mid point of the rope so that the rope makes
an angle of 45° with respect to the vertical axis as

shown in figure. The magnitude of F is :

— LTI

’
4
4

65 //
A
AT

7
4

JE

1%

(1)15’% @) 1IN
4) 10N
0 )

s
. ¥sin45°=F
T, cosd45° =T, = 1xg

F
C.otand5° = —
g

- F=10N
49. A spherical ball of radius 1x 10 *mand density 10°
kg/m3 falls freely under gravity through a distance

h before entering a tank of water, If after entering
in water the velocity of the ball does not change,

then the value of % is approximately :

(The coefficient of viscosity of water is 9.8 x 10°

N s/mz)

(1) 2296 m (2) 2249 m

(3) 2518 m (4) 2396 m
Ans. (3)

247



=2_gR2 [Ps—pL]

Sol. V.
T 9 T]
2
—4
o 1ox(107)
T 9 9.8x10_6[ ]
=V, =2245

when ball fall from height (h)

V=,/2gh
2
h:(v_j:mgm
2g
50. A
B E

In the truth table of the above circuit the value of X

and Y are :

(H1,1

3)0,1
Ans. (1)

2)1,0
(4)0,0

Sol. For x

0=A 0
1=-B

SECTION-B
51. A straight magnetic strip has a magnetic moment
of 44 Am’. If the strip is bent in a semicircular
shape, its magnetic moment will be .......... Am”

(Given T = % )

Ans. (28)
Sol. Magnetic moment of straight wire = mx/ 44
14
| |
U
) 5 C
44%2 88
=—=28
T
particle of mass 0.50 kg executes simple
harmonic motion under force F = —50(Nm ")x. The
time period of oscillation is %s. The value of x is
(Givent= —)
Ans. (22)
Sol. m=0.5kg
F=-50(x)
ma = (-=50x)
0.5a=-50x
a=(-100x)

W’ =100 = (w = 10)
T2 _(m)__22 _(22
10 \5) 7x15 |35

T2 k=2

35 35
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53.

Ans.

Sol.

54.

Ans.

A capacitor of reactance 4\/§Q and a resistor of
resistance 4Q are connected in series with an ac

source of peak value 8v2V. The power dissipation
in the circuitis ................. W.

(O]
X

a
—1 1
=
Il
N
e}

>
~—
z=R*+X’L
zZ= 42+(4J§)2=8Q
vV 82
Vo = ——==—r=(8V
_VI'I'IIS 8

ms 7 8 -
Power dissipated = 12rms xR=1x4=(4W)

An electric field Ez(ZXi)NC’1 exists in space.

cube of side 2m is placed in the space as p
given below. The electric flux through the c

ure

->
2

S
o)
=

5S.

Ans.

Sol.

56.

¢, =—4x4=—16Nm? /c
0oy =8%4=32Nm? /¢

dnet = (I)in+¢0ut: _16 + 32 = 16 Nm2 /C
A circular disc reaches from top to bottom of an

inclined plane of length /. When it slips down the
plane, if takes t s. When it rolls down the plane

1/2
. o .
then it takes (Ej t s, where o is

©))
For slipping

a = gsinf

1 > ,
=—at =t=
2

For rolling

=a
3
1 2
=—a'(t'
La)
, 6! \/& 20
—t'= =.[= |—
2gsin 2 \ gsin6
= |la=3

To determine the resistance (R) of a wire, a circuit
is designed below, The V-I characteristic curve for
this circuit is plotted for the voltmeter and the
ammeter readings as shown in figure. The value of
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I(mA)
7| B =
,I
l, !
I
Y | 1
A 1
o S
s | 1 1
0 4 1 1 1 >
468 Yol
Ans. (2500)
4
Sol. Req= 12 R
10" +R
E=4V,1=2mA
4(10* +R
Izi:>2x10_3=¥
Req 10"R

= 20R =40000 + 4R
16R = 40000
R =2500Q

57. The resultant of two vectors A and B

perpendicular to A and its magnitude is

of B. The angle between vectors

Ans.

Sol.

v

o=

= 0=060°

So, angle between A &B is 90° + 60° = 150°

hat

i

58.

Ans.

Sol.

59.

Ans.

Sol.

60.

Ans.

Sol.

Monochromatic light of wavelength 500 nm is
used in Young's double slit experiment. An
interference pattern is obtained on a screen When
one of the slits is covered with a very thin glass
plate (refractive index = 1.5), the central maximum
is shifted to a position previously occupied by the
4" bright fringe. The thickness of the glass-plate is

(L—1)t=n\
(15-1)t=4x500x 10
t=4000 x 10 m

isplaces a body from

Work done by this force is

W =[60-2]]=58]

At room temperature (27°C), the resistance of a
heating 50Q. The
coefficient of the material is 2.4 x 10" °C™". The

temperature of the element, when its resistance is

element is temperature

(1027)
R=R(I +aAT)
62=50[1+2.4% 10 'AT]
AT = 1000°C

— T —-27° = 1000°C
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SECTION-A
61. The candela is the luminous intensity, in a given

direction, of a source that emits monochromatic

radiation of frequency 'A' x 10" hertz and that has
1
a radiant intensity in that direction of B watt per
steradian. 'A' and 'B' are respectively
1
(1) 540 and —
683
(2) 540 and 683
1
(3) 450 and —
683

(4) 450 and 683

Ans. (2)

Sol. The candela is the luminous intensity of a sou
that emits monochromatic radiation of frequenc

radiation of frequency 540 x 10> Hz a s a

w/sr

radiant intensity in that direction of

unit of Candela.

62. The -correct stabili

(HIT>YL>1

QuI>1>1

G)1>10>1

@ IO>1>11
Ans. (2)

I
Sol. CH,-CH=CH-CH (IlI)

J
Non Polar R.S.

More No of covalent bond
0°
® |
CH,—-CH-CH=CH (II)

Having —ve charge o €
electronegative ato

number of stereo isomers possible for the
en structure:

(1)8 (2)2
(3)4 4)3
Ans. (1)

Br

Br
Sol.
Br

There are three stereo center
So No of stereoisomer = 2° = 8

64. The correct increasing order for bond angles
among BF;, PF; and C/F; is :

(1) PF;<BF; < C/F;  (2) BF;<PF; < C(F;
(3) C€F3 <PF3 < BF3 (4) BF3 = PF3 < C€F3
Ans. (3)
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Sol.
) F
. \c1/ ;
|\120° 7 Vgr0
PN '
F F F
F
Order of bond angle is
CIF; < PF; < BF;
65. Match List I with List IT
LIST-I LIST-II
(Test) (Observation)

A. | Br, water test | I. Yellow orange or
orange red
precipitate
formed

B. | Ceric IL. Reddish orange

ammonium colour
nitrate test disappears

C. | Ferric chloride | ITII. | Red colour

test appears

D. |2,4-DNPtest | IV. | Blue, Greg
Violet or
colour a r

Choose the correct answer from the

below:

(1) A-1, B-11, C-1II, D-IV

(2) A-11, B-111, C-1V, D-

(3) A-111, B-1V, C-I,

(4) A-1V, B-I, C-II1, D-
Ans. (2)
Sol. (A) Br, water

of umsaturation in which
olour of bromine water
siven Red colour with ceric
monium nitrate.
(C) Phenol gives Violet colour with natural ferric
chloride.

(D) Aldehyde & Ketone give Yellow/Orange/Red
Colour compounds with 2, 4-DNP i.e., 2,
4-Dinitrophenyl hydrazine.

66. Match List I with List II

LIST-I LIST-II
(Cell) (Use/Property/Reaction)
A. | Leclanche L. Converts  energy
cell of combustion into
electrical energy
B. | Ni-Cd cell
C. | Fuel cell
D. | Mercu
cell
Choose the @ swer from the options given
belo

111, D-IV
-1, C-1V, D-1I
, B-IIL, C-1, D-II
) A-11, B-II, C-IV, D-I
Ans. (3)

ol. A-IV, B-III, C-I, D-II
Match List I with List 11
LIST-1 LIST-II
A. | K[Ni(CN),] | L sp
B. | [Ni(CO)4] . |sp’d
C. | [Co(NH;)e]Cl; | III. | dsp®
D. | Nas[CoF] Iv. | d’sp’

Choose the correct answer from the options given
below:
(1) A-111, B-1, C-11, D-1V
(2) A-111, B-II, C-1V, D-1
(3) A-l, B-I11, C-11, D-1V
(4) A-111, B-1, C-1V, D-11
Ans. (4)
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+2
(A) K, [Ni(CN)4]

Ni*" : [Ar]3d® 4s° ,(CNis S.F.L)
Pre hybridization state of Ni*

MM ] T 1
3dT 4s 4p f

Sol.

dsp2

(B) [Ni(CO)4]
Ni : [Ar] 3d%4s®
CO s S.F.L, so pairing occur
Pre hybridization state of Ni
MM T 1]
3d 4s 4p
Sp

(C) [Co(NH,), ]I,
Co™ :[Ar]3d°4s’
With Co™, NH; act as S.F.L

T ] O [T

3d | 4s 4p |
dzsp3

(d) Naz [CoFq]
Co* : [Ar] 3d°(F°: W.F.L)
MOMno] CE T O]

3d [4s  4p
sp°d?

68. The coordination envi of Ca®’ ion in its

complex with ED,

EDTA™— Hexadentate ligand
[Ca(EDTA)]*
So Coordination environment is octahedral

69. The incorrect statement about Glucose is :
(1) Glucose is soluble in water because of having
aldehyde functional group
(2) Glucose remains in multiple isomeric form in
its aqueous solution
(3) Glucose is an aldohexose
(4) Glucose is one of the monomer unit in sucrose

Ans. (1)
Sol. Glucose is soluble in water due esence of
alcohol functional group and i gen

bonding.

Glucose exist is open chai
in its aqueous solutig

i so it is hexose and

oup so it is aldose.

nit in sucrose with fructose.

KCN(alc)

70. —— > Major Product 'P'

OCH,
CN CN
(1) ©)\&;H )
Ans. (1)
Sol.

A —
OCH,

Due to NGP effect of phenyl ring Nucleophilic

substitution of Br will occurs.
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71.  Which of the following compound can give

positive iodoform test when treated with aqueous
KOH solution followed by potassium hypoiodite.

I
(1) CH,CH,~C-CH,CH,
Cl
(2) CH,CH,~¢~CH,
Cl

(3) CH;CH,CH,CHO
O,
(4) CH,CH,-CH-CH,
Ans. (2)
Sol.

Cl OH

CHs—CHz—(lj—CHs M CH; - CH, - C-CH;

Cl OH
|
-H,0 l

CH; - CH, - C-CH;

KOIl

CH; — CH, - COOK + CHI;|
Yellow ppt

72. For a sparingly soluble salt AB ilibrium

concentrations of A*" ions ions are

1.2 x 10* M and 0.24
solubility product of A
(1) 0.069 x 105
(2)6.91 x 10

K, =[A”][BT

=12x107* x(2.4x107*)?

=6.91x107"" M’

73.

Ans.

Sol.

0)

/C

Major product of the following reaction is
CN

(i) CH;MgBr(excess)
(ii) H;0*

N
7

CO,CH,
CN

CO,CH,
CN
“4) :
—C
O/ \CHz
(2)
—+
N CHs c NMgBr
CH;MgBr (excess) R
BrMgO—C— CH
NOCH, MU —C—
CH;
l H;0"
O=C- CH3
HO - (f — CH;,
CH;
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74.

Ans.

Sol.

75.

Ans.

Sol.

Given below are two statements :

Statement I : The higher oxidation states are more
stable down the group among transition elements
unlike p-block elements.

Statement II : Copper can not liberate hydrogen
from weak acids.

In the light of the above statements, choose the
correct answer from the options given below :

(1) Both Statement I and Statement II are false

(2) Statement I is false but Statement II is true

(3) Both Statement I and Statement II are true

(4) Statement 1 is true but Statement II is false

3

On moving down the group in transition elements,
stability of higher oxidation state increases, due to

increase in effective nuclear charge.

= E° .. =034V
= EOH*/H2 =0
SRP: Cu* > H"

Cu can't liberate hydrogen gas from weak deid.
The incorrect statement regarding ethyne 1
(1) The C-C bonds in ethyne is.sho

in ethene

han that

(2) Both carbons are sp

(3) Ethyne is linear

ethene.
(H-C=
SP hybridised.

H) Ethyne is linear and carbon atoms are

76.

Ans.
Sol.

Ans.

Match List I with List IT

List-1 List-IT
(Element) (Electronic Configuration)
A. [N I | [Ar] 3d"4s® 4p’
B.|S II. | [Ne] 3s* 3p*
C. | Br III. | [He] 2s° 2p°
D | Kr |[IV. | [Ar] 3d" 45 4p°
Choose the correct answer from th jonsh\given
below :

(1) A-1V, B-1I, C-11, D-1
(2) A-IIL, B-1IL, C-1, D-IV
(3) A-I, B-1V, C-I1I

r3d'’4s%4p°

:[Ar]3d"* 45’ 4p°
atch List I with List 1T

List-1 List-1I
Melti

AL SME L I TI> > Ga> Al> B
point [K]
Ionic

B. | Radius II. |B>TlI>Al=Ga>1In
[M"/pm]
AH

C. ' |IL |[TI>In>Al>Ga>B
[kJ mol ']
Atomic

D | Radius IV. | B>Al>TI>In>Ga
[pm]

Choose the correct answer from the options given
below :

(1) A-I11, B-1V, C-1, D-1I

(2) A-11, B-111, C-1V, D-I

(3) A-1V, B-I, C-II, D-I1I

(4) A-1, B-1I, C-111, D-IV

3)
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Sol.

78.

Ans.

Sol.

Melting point : B> A/ >T/¢ >1In> Ga
Tonic radius (M™/pm) : T/ >In> Ga> A/ >B

K
mol

(AIEH)I[ } :B>T¢>Al~Ga>1In

Atomic radius (inpm) : T/ > In> Al > Ga>B

Which of the following compounds will give silver
mirror with ammoniacal silver nitrate?

(A) Formic acid

(B) Formaldehyde

(C) Benzaldehyde

(D) Acetone

Choose the correct answer from the options given
below :

(1) C and D only

(2) A, B and C only

(3) A only

(4) B and C only

()]

‘‘‘‘‘

Apart from aldehyde, Formic acid l"l

also gives silver mirror test with am

nitrate.

Ans.

()

Sol.

80.

Ans.

Sol.

81.

ol.

82.

Ans.

Sol.

HA(aq) ==H’ (aq) + A (aq)

_a’C

l1-a

K

a

a’C+K,a-K, =0

2
R o Bk 0
A A

RCHK AL K, (12) =0
(Given atomic number of Ei
(1) [Rn] 5% 6d° 75> (

(3) [Rn] 5£" 6d° 7s 51 6d° 752
2
Einsteiniu @ 0=99) : [Rn] 5f' 64° 75

ECTION-B
mb oxygen atoms present in chemical
ormula of fuming sulphuric acid is .

uming sulphuric acid is a mixture of
conc. H,SO,4 + SO; Or H,S,0,
So, Number of Oxygen atoms = 7
A transition metal 'M' among Sc, Ti, V , Cr, Mn
and Fe has the highest second ionisation enthalpy.
The spin only magnetic moment value of M" ion is
_______ BM (Near integer)
(Given atomic number Sc : 21, Ti: 22, V : 23, Cr:
24, Mn : 25, Fe : 26)
(6)
Among given metals, Cr has maximum IE,
because Second electron is removed from stable
configuration 3d’
Cr' : [Ar] 3d° 4s°
. No of unpaired e in Cr" is 5,n=5

So, Magnetic moment = /n(n +2) B.M

=J55+2)=592BM=~6
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83.

Ans.

Sol.

84.

Ans.

Sol.

The vapour pressure of pure benzene and methyl
benzene at 27°C is given as 80 Torr and 24 Torr,
respectively. The mole fraction of methyl benzene
in vapour phase, in equilibrium with an equimolar

mixture of those two liquids (ideal solution) at the

same temperature is x 1072 (nearest integer)
23)
Xmethylbenzene =05
P
Ymeh lbenzene e benene
" Ptotal
_ 0.5x24
methylbenzene 05 % 80 i 05 < 24
= 12 =0.23=23x10"
40+12

Consider the following test for a group-1V cation.
M*"+ H,S — A (Black precipitate) + byproduct
A +aquaregia - B + NOCI + S + H,O

B + KNO, + CH;COOH — C + byproduct

The spin only magnetic moment value of the met

complexCis  BM.
(Nearest integer)
0
Co”" + H,S — CoS ¥ (Black)

(A)

1+ S +H,0

Co ’sp’ Hybridisation
Number of unpaired e = 0
Magnetic moment = /n(n+2) =0 B.M

8s.

Ans.

Sol.

86.

Ans.

Consider the following first order gas phase
reaction at constant temperature

A(g) > 2B(g) + C(g)

If the total pressure of the gases is found to be
200 torr after 23 sec. and 300 torr upon the
complete decomposition of A after a very long
time, then the rate constant of the givenireaction
is  x107s" (nearest integer)

[Given : log;o(2) = 0.301]

(©))

A(g) - 2B(g) + C(g)

P,, =P, +2x.=200
P, =3P, =30

PO =100

00-100
300-200

= % =0.0301=3.01x10sec”!

A
1cm1
T T T Solvent
«B front
10cm
e A
lem
4

In the given TLC, the distance of spot A & B are
5 cm & 7 cm, from the bottom of TLC plate,
respectively.

R; value of B is x x 10" times more than A. The
value of xis_____

15)
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Sol.

_ Distance moved by substance from base line

87.

Ans.

Ans.

Distance moved by solvent from base line

> Top

A
lem

e Solvent

B f
10em ront

A 6cm| | 8cm

4cm

/ lch

7

(Rf)B =1.5 (Rf)A
x=15

Based on Heisenberg's uncertainty principle,
uncertainty in the velocity of the electron to

found within an atomic nucleus of diameter

10 mis x 10° ms ™' (nearest inte

[Given : mass of electron = 9.14X 10°.

Plank's constant (h) = 6.626 x

(Value of 1 =3.14)
(38)

cannotiindergo Friedel-Crafts reactions is :
toluene, nitrobenzene, xylene, cumene, aniline,

chlorobenzene, m-nitroaniline, m-dinitrobenzene

(C))

Sol. Compounds which can not undergo Friedel Crafts

reaction are

0 © 0,0,

Nitrobenzene Aniline
m-nitroaniline m—dlnltrobenzene

89. Total number of electron present in (1) molecular
orbitals of O,, O; and O, is
()

0, (16¢) : (o)) (c}g)

Ans.

Sol.

ale in (n*)=2+1+3=6

0. When AH,,, = 30 kJ/mol and AS,,,=75 ] mol ' K,
then the temperature of vapour, at one atmosphere

is K.
Ans. (400)
Sol. At equilibrium AGpr =0

AH,, =TAS,

30x1000=Tx75
T =400K
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