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Solutions to JEE(Main) -2024

Test Date: 4™ April 2024 (First Shift)

MATHEMATICS, PHYSICS & CHEMISTRY

Paper -1

Time Allotted: 3 Hours Maximum Marks: 300

» Please read the instructions carefully: You are:allotted 5 minutes specifically for this
purpose.

Important Instructions:

1. The test is of<3 hours duration.

2. This test paper consists of 90 guestions. Each subject (MPC) has 30 questions. The
maximum. marks are 300,

3. This question:paper contains. three parts. Part-A is Mathematics, Part-B is Physics and
Part-Cis Chemistry. Each part has only two sections: Section-A and Section-B.

4, Section — A : Attempt all questions.

5. Section — B.: Do any 5 questions out of 10 Questions.

6. Section-A (01 — 20, 31 — 50, 61 — 80) contains 60 multiple choice questions which have

only one correct answer. Each question carries +4 marks for correct answer and -1
mark for wrong answer.

7. Section-B (21 —30, 51 — 60, 81 — 90) contains 30 Numerical based questions. The
answer to each question is rounded off to the nearest integer value. Each question carries
+4 marks for correct answer and —1 mark for wrong answer.

Note: For the benefit of the students, specially the aspiring ones, the question of
JEE(Main), 2024 are also given in this booklet. Keeping the interest of students
studying in class Xl, the questions based on topics from class XlI have been
marked with ¥, which can be attempted as a test.
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JEE-MAIN-2024 (4th April-First Shift)-MPC-2

PART - A (MATHEMATICS)
SECTION - A

(One Options Correct Type)

This section contains 20 multiple choice questions. Each question has four choices (1), (2), (3) and
(4), out of which ONLY ONE option is correct.

-2, -2<x<0 r
’ d h(x) = f(|x]) + [f{(x)[. Th
o2 0<xeo ANGNOO=H(X)+ )L Then |

-2

QL. Let f(x) ={
(A) 4
©)1

Ans. D

Sol. Here,f(x)z{_2 , —2<x<0

Xx-2 , 0<x<2

h(x)=f(| x[)+|f(x)]

-Xx-2 ,-2<x<0
f(lxl)z{x—z L 0<x<2

2 ;—2<X
|f(x)lz{—(x—Z); 0<

(—x-2)+

So, h(x){

Q2. black; 5 red, 7 black and 6 red, 6 black balls, respectively.
{ nd a ball is drawn from it. If the ball drawn is black, then
omurn Ais :

' 5
B) —
®) 16
' 7
C) — D) —
© T (D) s
Ans. A

Sol.  Probability th | drawn is black
1 5 1 7 1 6
=—X—+—X—+—X—
3 12 3 12 3 12
Probability that ball drawn from bag A
1.5
12
7
12

is

S
12

— X
_ 3
1 1 1 6
X — X —+ =x—
3 3 3 12
5 _5

5+7+6 18
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Qs.

Ans.

Sol.

Q4.

Ans.

Sol.

JEE-MAIN-2024 (4t April-First Shift)-MPC-3

If 2 and 6 are the roots of the equation ax* + bx + 1 = 0, then the quadratic equation, whose roots

are _* and , 1S

2a+b 6a+b
(A)x*+10x +16=0 (B) 2x* +11x+12=0
(C) 4x* +14x+12=0 (D) x* +8x+12=0
D

ax’+bx+1=0
Two roots : 2,6

Leta=2,B3=6
So, oc+[3=_—b=8

a

b=-8a

:>OLB=12=§

So, b= —8xi=—E
12 3

Now, for new roots quadratic equation :

2 1 1 1
=X - + X+
(2a+b 6a+bj (2a+b
So, x*+8x+12=0

The vertices of a triangl angle is formed by shifting
the sides of the triangle i  equation of the side of the new triangle
nearest to origin is :

(A) x+y-(2-+2

2

V2

Distance 0(0,0) is

Each side of AABC shifted by one unit inwards distance of new side origin are
4 .
24/2 -1, ——+1 and(~/2 —1] respectivel
V34 ( ) P Y

Clearly new position of CA is nearest to the O(0,0)
So, equation of CA new position is

x+y—2+\/§=0
or, x+y—(2—x/§)=0
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Q5.  Let f(x) = x° + 2™ for all x eR . Consider a function g(x) such that (gof) (x) = x for all xeR..
Then the value of 8g'(2) is
(A) 16 (B) 4
€8 (D) 2

Ans. A

Sol.  (gof)(x)=g(f(x))=x

For g' (2)
putf(x)=2
So, xg + 24 =2
So,x=0

1

Now, g'(2) = TO) =2

Now, 8g' (2) = 16

Q6. If the system of equations
X +(\/§sina)y+(\/5005a)z =0

X+ (cosa)y+(sina)z =0

has a non-trivial solution

Ans.
Sol.

Given o € (O,EJ
2

So, a =@
24

1 1 15
Q7. The sum of all rational terms in the expansion of (25 + 53] is equal to

(A) 633 (B) 3133
(C) 931 (D) 6131
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Ans.

Sol.

Q8.

Ans.

Sol.

Qo.

Ans.

Sol.

JEE-MAIN-2024 (4t April-First Shift)-MPC-5

B
(2115 + 5% )15

15-r r

T,=15c2° x5°

For rational numbers 15-r

and % should be integers

So, r=0,5,10,15if 22"

is integers

r=0,3,6,9,12,15 If %is Integers

So, common values are 0,15
Now, sum of rational terms =2° + 5° = 3133

Let the first three terms 2, p and q = 2, of a G.P.

A.P. If the 5" term of the G.P. is the n" terms of

(A) 163

(C) 177

A

2,pand gwithg=2inG.P

So, p® = 2q

Let first term = a

Common difference = d

So, t;=a+ 6d=2
tg=a+7d=p
tiz=a+12d= q

From (i) and (iii)

d=p-2

From (i) and (i

6P =q + 10

Let the su aximum and the minimum values of the function f(x) =

2x* +3x+8

where gcd (m, = 1. Thenm + nis equal to

(A) 195 (B) 217
(C) 201 (D) 182
C
2
Given,f(x)=2xz_ﬂ ‘xeR
2X° +3x+8

2(y-1)x*+3(y+1)x+8(y-1)=0 For V xeR
So, D=0

2x* -3x+8

d 13" terms of an

bem

n
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Q10.

Ans.

Sol.

Q11.

Ans.

Sol.

Q12.

Ans.

9(y+1) -64(y-1)° >0
Ly[su
Yeli's
Now, sum of maximum and minimum value of f (x) is% = %

So, m+n=201

There are 5 points Py, P,, P3, P4, Ps on the side AB, excluding A and B, of a triangle ABC.
Similarly there are 6 points Pg, P7,...,P1; on the side BC and 7 pgints P, P13, ..., P1g On the side
CA of the triangle. The number of triangles, that can be forme the points Py, P,,.....,P1g as
vertices, is

(A) 771 (B) 776
(C) 796 (D) 751
D

Number of triangles =18 - (5, +6,, +7,,)

=816 - 65
=751

One of the points of intersection of thg . Let the area

of the region enclosed by these cur here I, m, neN. Then

[+ m+ nisequal to
(A) 32
(C) 30
C

Points of Inters

y =1+3x-

So, /=14, m=15n=1
So, /+m+n=30

A square is inscribed in the circle x* + y* — 10x — 6y + 30 = 0. One side of this square is parallel to
y =x + 3. If (x;, ) are the vertices of the square, then »_ (x? +y?) is equal to

(A) 156 (B) 152
(C) 160 (D) 148
B
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Sol.

Q13.

Ans.

Sol.

Q14.

Ans.

JEE-MAIN-2024 (4th April-First Shift)-MPC-7

We know that,
Diagonal of square makes 45° angle with side let slope of diagonal = m
m-1
1+m
So, m = not defined and m =0

So, diagonals : x=5andy =3

This is passing through centre

Now, forx =5

x> +y?-10x-6y+30=0is
y’-6y+5=0=>y=15

So, Two vertices of square is (5,1) and (5,5)
Now, fory =3

x> +y?-10x-6y+30=0is

x*—10x+21=0= x=3,7

So, other two vertices of square is (3,3) and (7,3
S0, Y (X +y)=25+1+25+25+9+9+49+9

So, tan4b5° =

1 2
Let ae(0,0) andA=|1 O
0 1

(A) 16
(C) 49
A

|adj(2A - A7) adj(

— 2 —
If the domain of the function sin™ (Mj +log, (M

] is (o, B], then 3a.+10B is equal

2x —19 x?> =3x-10
to
(A) 95 (B) 100
(C) 97 (D) 98
C
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Sol. For sin’1M Domain is
2x-19
13222 g [ 2
2x-19 5
2
For log, w Domain is
Xx°-3x-10
3x* -8x+5
x> —-3x-10
X e (—oo,—Z)U(ZL %)u(S,oo)
3x-22 3x*-8x+5

is intersec and

So, Domain of sin™ +log, =
2x-19 x°—-3x-10

X e (—oo,—Z)U(ZL %)u(S,oo)
So, x e (5, 4—1}
5
So, 3a.+10p =97
Q15. If the solution y = y(x) of the diffezren

(x*+ 2+ 3%+ 2x + 2) dy —

satisfies y(-1) = —% , th

Ans.
Sol.

+ tan™(x+1)+c

Now, y(-

So, L=-Ti0+c
4 4

=c=0
So, y(x)=tanx+tan™(x+1)

Hence, y(0) =£
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Q16. Let a unit vector which makes an angle of 60° with 2i + 2] —k and an angle of 45° with i—k be

C.Then € +|-L7+-L ]—\/EIZ is
2 32 3
1 1 n 1 \/E O \/E': 1 -~ 1~
AT R
B3 2) B a2) (B 3 3 302 2
(c)_£ £A 1,22 (D)Q N
2 3 3 2
Ans. D
Sol. Let, &=xXi+yj+zk
|6|=1:x2+y2+22=1 ...... 0]
Given, angle between & and 2i + 2] —k is 60°
:>c0560°=%
So, 4x+4y -2z =3 .....(ii)
and angle between ¢ and (f - I2) is
X-z
= cos45° ===
V2
So,x-z=1
From (i) and (iii)
4y +27+1=0

Q17.  Let the paint ing and Q(5, —4, 7), father from the origin and at
[ Then o +p% +y? is equal to

R is farther from origin
Hence, Required point is (7,-5,9)
So, o’ +p*+y* =155
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Q18. Let f:R — R be afunction given by

1- cozs 2x, <0
X
f(x) =10, x=0
B\/1—Xcosx x>0
where o,p R . If fis continuous at x = 0, then o + B is equal to
(A) 3 (B) 48
(€) 12 (D) 6
Ans. C
Sol.  For f(x) is continuous at x = 0
lim f(x) = leggf(x) =1(0)

x—>0"

So, a = lim 1-cos2x — lim B+1-cosx
X—0 X X—0 X
B

a=2=-"_=qa=2 =22
2 b

So, |o® +p°| =12

Q19. Let o and B be the sum and the proc
zeC.Then 4(a” +B?) is eq

equation (z)’+|z|=0,

Ans.
Sol.

Project : B =(i)(-i)=1= 4(o’ +p*) =4

Q20. Let o,peR. Let the mean and the variance of 6 observation -3, 4, 7, —6, o, B be 2 and 23,
respectively. The mean deviation about the mean of these 6 observations is

13 16
A 3 ® 35

14 11
© = ©) 3
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Ans. A
3+4+7+ (-
Sol. Mean=2= 3tat +6( 6)+a+B
12=2+a+p
a+p=10....... 0]
Again variance
2 2
23=9+16+49+636+0L +p _o

a?+p2=52...... (i)

from (i) and (ii)

a=6p=40r a=4,p=6

Now, Mean deviation about mean.
|3-2|+[a-2|+|7-2]+]| 6-2|+|6-2]+|4-

This section contains 10 Numeric
nearest integer value.

estion is rounded off to the

_z-5 and x—3=y—2:z+4

Q21. If the shortest d
} 4 1 -3 2

reatest integer function, then 60 is equal

219 g k=3
2

V5

3

Now, j:[xzjdx = j[xzjdx

3

1 V2 2

= _!-[ledx+ _[[ledx+ I[ledx

V2
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=0+(«/§—1)+2(g-ﬁj
=2-2

So, a=2
So, 60° =48

Q22. Let ABC be a triangle of area 152 and the vectors AB=i+2]—7k BC=ai+bj+ck and
AC =6i +dj—2k,d>0. Then the square of the length of the largest side of the triangle ABC is

Ans. 54

Sol. AB+BC=AC
i+2j—7k+ai+bj+ck =6i+dj—2k
= a=5b-d+2=0,c=5

Now, Area of AABC = %‘ (ﬁx TC) ‘

d=2
So,a=5,b=0an

So, | AB |=+/54

Q23.

Ans.

Sol. a=1+—2+ 2+ 24 ...

= nn+1)-2(n+1)+2
=1+%;< >(< )

n+1)!
1oy -2(e-2)2(e- 5]

1
==e
2
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Q24.

Ans.
Sol.

Q25.

Ans.

Sol.

JEE-MAIN-2024 (4t April-First Shift)-MPC-13

and b=1+
1! 2!
2 22 2
=l+—+—+—+.......
10 2t 3!
_eZ
So,z—?=8

found that at least 125 and at
studied Physics; at least 75
~hemistry; 50 studied both
ics and 10 studied none of
er of students who

In a survey of 220 students of a higher secondary school, it w
most 130 students studied Mathematics; at least 85 and at m
and at most 90 studied Chemistry; 30 studied both Phys
Chemistry and Mathematics; 40 studied both Mathematics
these subjects. Let m and n respectively be the least an
studied all the three subjects. Then m + n is equal tg

45 v

125<n(M) <130
85<n(P)<95
75<n(C)<90
n(PAC) = 30

n(CnM) = 50

n(M~P) = 40

= (d+e+f)+3g=120
anda+b+c+d+e+.
So,a+b+c=90
Now, 125 <a+d,

PR
If J'S_m—xdx =1Ioge (EJ+L, where a, b € N, then a + b is equal to .
o 1+ sinxcos x a bv/3 -

8
[ __sin’x
d 1+sinxcosx

n/4

1-cos2x
=|—dx
d 2 +sin2x
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Q26.

Ans.

Sol.

Q27.

Ans.

Sol.

1 [ _cos2x

d 2+sin2x d 2 +5sin2x

" sec? x 17 2cos2x
2+2tan2x+2tanx 2 J 2+sin2x

/4

I ——fn (2+ sin 2x)
2 t+t+1 2

——+1£nE
63 2

So,a=2andb=6
So,a+b=8

0

Let A be a 3 x 3 matrix of non-negative real elemen hen the maximum

value of det(A) is
27

X+y+z=3
Such that,
A /b,c,p q,rX
| A |= (agz +brx

or 2 such that |A| = 2 and the sum of its diagonal elements is 3. If
XA +y | = O lie on a hyperbola, whose transverse axis is parallel

=ad-bc =2

a
Then |A|=‘
c

]
And a+d=-3

a bl [ab 1 0] [o O
Now, +X +y =
c d c d 0 1 00

* we can't determine x and y
Without getting matrix [A]
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Q28. Let the solution y = y(x) of the differential equation :y

X

y =1+4sinx satisfy y(r) = 1. Then

y(gj +10 is equal to .

Ans. 7

Sol. ﬂ—y=1+4sinx
dx
F=el e

So, ye* = Ie** (1+4sinx)dx

y = -1-2(sinx +cosx)+ce*
y(n) =1

So, 1=-1-2(0-1)+ce"

c=0

Hence, y = —1-2(sinx +cosx)
= y(gj+10 =-1-2(1+0)+10
=7

. (Bx+1"° —(x+5)"°

29. If lim
Q o1 (2K + 3)Y% — (x + 4)

Ans.
Sol.
2x+3)—(x+4)}
Q30. he 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.  Let end points of focal chord are

are P(3t*,6t) and Q( 3 _GJ

[

Length of focal chord : 3t* + 3+ t% +3=15
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Distance from origin = 6 -
4+ (t - 1)

t
|- % 50, 10p%=72

:Pz@_\/g
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PART - B (PHYSICS)
SECTION - A

(One Options Correct Type)

This section contains 20 multiple choice questions. Each question has four choices (1), (2), (3) and
(4), out of which ONLY ONE option is correct.

Q31.

Ans.

Sol.

Q32.

Ans.
Sol.

An effective power of a combination of 5 identical convex len
the principal axis is 25 D. Focal length of each of the convex le
(A) 25 cm (B) 20 cm

(C) 50 cm (D) 500 cm
B

Let power of each convex lense is ‘P’ and focal leng
The effective power of combination of 5 identica

5
Peffective = ZP| =5P
i=1

= 5P =25D
P =5D
1

==5m™
f

hich are kept in contact along

f=1m =20cm
5

To measure the ir a battery, ter is used. For R =10Q2, the balance

point is observed at ¢ = 400cm. The

Let potential grade in wire AB is ‘X’ v/icm
ForR =100, the balance point is 500 cm

€

x10 = Xx500 ......ccceiiirinannnnne, ()
r+10

ForR =1Q, the balance point is 400 cm
£ x1=Xx400 .o, (N
r+1

From equation (1) & (I1)
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]
e
re10" 0 _ 500x

~ 400x

L]
r+1
r=0.3Q

Q33. The equation of stationary wave is:

. (Znntj (ZTEXJ
y = 2asin cos| — |.
A A

Which of the following is NOT correct:
(A) The dimensions of ntis [L]

(C) The dimensions of x is [L]
Ans. D

Sol. y = 2asin(2mtjcos(ﬂj
A A

The dimensions of nt is,

[nt] =[A]=[L]

The dimensions of n is,
[ =[]

[n]= [LT‘l]

The dimension of x is,
(4= [1]=[L]
The dimension of:
LT |«

convex lens, the least counts of the measuring
he position of image (v) are Auand Av, respectively.
» focal length of the convex lens will be:

Q34. In an

(B)f{£+ﬂ}
u \Y%
AU Av
(D) fz{u—2+v—2}
Ans.
Sol.
Ad
2 v P
AV Au
Af=f2|:v—2+ 2i|
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Q35. P-T diagram of an ideal gas having three different densities p,, p,, p; (in P
three different cases) is shown in the figure. Which of the following is Pz
correct: P Ps
A) pr<p, (B) p,=p, =ps /
©) p.>p; (D) p, <ps T

Ans. C

Sol. P A

P1

applied potential difference (V) with photoelectric
light (1, <1,) of same wavelengths:

i A

Q36.

— I,
L—I

B)

®)

Vo v
Ans. D
Sol.  Stopping potential depends on wavelength of incident light given, wavelength of incident light are
same so, stopping potential will be same.
Saturation current is directly proportional to the intensity of incident photons.
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Q37.

Ans.

Sol.

Q38.

Ans.

Sol.

Given, Intensity |, > |
So, saturation current corresponding to intensity |, will be greater than saturation current
corresponding to intensity |,

An electron is projected with uniform velocity along the axis inside a current carrying long
solenoid. Then:

(A) the electron path will be circular about the axis.

(B) the electron will be accelerated along the axis.

(C) the electron will experience a force at 45° to the axis and execute a helical path.

(D) the electron will continue to move with uniform velocity along:ithe axis of the solenoid.

—

\Y

Magnetic force

fB =q (\7 X é)

Given, V is parallel to B
F,=0

Acceleration = 0
So, the electron will co
instantaneous voltage is maximum. In

In an ac circuit, the: irrent is zero,

B) a, b and d only
(D) b, c and d only

e the instantaneous voltage is maximum.
hould be z/2.

B. Pure capacitor

Ve
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(C) Combination of an inductor and (capacitor)
Vi
AN

—> |

L 4
Ve

Q39. A wooden block initially at rest on the ground is pushed by a
time t. Which of the following curve best describes accelerat

a4

f

hich increases linearly with
block with time?

Ans.
Sol.

Q40. The co-ordi a particle moving in x-y plane are given by:
X=2+4ty=3t+8t.
The motion of the particle is:
(A) Uniformly accelerated having motion along a parabolic path.
(B) non-uniformly accelerated.
(C) uniformly accelerated having motion along a straight line.
(D) uniform motion along a straight line.

Ans. A

Sol. Xx=2+4t y =3t+8t°
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Q41.

Ans.

Sol.

Q42."

Ans.

Sol.

vX:d—X:4 v :ﬂ:3+16t

dt Yoodt

dv

a =N _g a, =—r=16

dt dt
a=16jm/s® = uniformly accelerated motion.
Also,
X=2+48t i, H&Yy=3t+8t" ................. (I

From equation (1) & (I1)

el

Above equation is quadratic equation
So, path will be parabolic
The motion of the particle is uniformly accelerated Vi olic path.

A body travels 102.5 m in n™ second and 115.
(A) 6.25 m/s®

(C) 9 m/s?

A

Displacement for n" second is

a
—u+S(2n-1
S, u+2(n )

102.5=u +%(2n—1) _

of liquid is zero everywhere, pressure
pends on equation P, —P, =pg(h, —h,)

(B) Statement | is correct but Statement Il is incorrect.
(C) Both Statement | and Statement Il are correct.

(D) Statement | is incorrect but Statement Il is correct.
B

For statement |

1 1
P +Epvf +pgh1 =P, +EPV§ + pghz
If v,&v, =0 every where
P -P,= pg(hz _hl)
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For statement 2
A

f a platinum resistance thermometer at the ice point and
ely. After inserting in a hot bath of temperature 400°C, the

(B) 20

(D) 100
Ans.
Sol.

Ruo0 = Ro[1+a(400-0)]

1
R —8|1+ 400
400 [ 400 }

R, =160
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Q44.

Ans.

Sol.

Q45.

Ans.

Sol.

Q46.

Ans.

Sol.

Which of the following nuclear fragments corresponding to nuclear fission between neutron
(5n)and uranium isotope (2°U)is correct:

(A) ¥Ba+ ¥Kr+4in (B) “*Ba+ 2Kr+3Ln
(C) 5°Sb+ 3iNb+3;n (D) “Xe+ %sr+3in
B

For a nuclear reaction sum of mass number and sum of atomic number should be
balanced.

144
55U+ n——s6 Ba+5 Kr+33n

140
U+ Nn—>s56 Xe+3g Sr+2;n

The value of net resistance of the network as shown in the
figure is:
(A) (15/4)0

©) (5/2)Q

B

—6v

D;,— forward
D,— Reve

ture of body increases by 40°C. The increase in temperature on

(B) 72°F
(D) 70°F

C-0 _
100-0 212-32

Fo2ci32
5

9
AF ==(AC
2 (ac)

AF=§><40=72°F
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Q47. An infinitely long positively charged straight thread has a linear charge density ACm™. 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:
KE KE

A

Ans.
Sol.
dependent of r.
Q48. unds upto the height of h/2. The percentage loss of

ell as velocity ball before it strikes the ground, respectively,
(B) 50%, \/gh
(D) 50%, \/2gh

Z
— Velocity of ball before striking the ground

u=.2gh
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— Velocity of ball after striking the ground is

V= /Zgg

The percentage loss of total energy of the initial system

1 1
= -mu’ - -—mv?

2 2 x100

1 5,
—mu
2

2
(1—"_2}100
u

- (1— 2gh/zjxloo
2gh

=50%

Q49. The electric field in an electromagnetic wave i magnetic
field induction of this wave is (in Sl unit)

(A) B = IZECOS(D(t—EJ
c c

(C) B= ]ﬂCOSw(t—EJ
c c
Ans. C
Sol. E= ?400050)(t

i.e electric fie along +z direction

Q50. ensity having length L and mass M is bent to form a semicircular

is placed at the centre of the arc. The gravitational force on the
(B)o

GMmn
212

®)

Ans. A
Sol.
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{=nR
R='

T

T, . . 2GA
Gravitation field intensity at centre of semi ring (1) = =

Where A is linear mass density A =%

Force on mass m due to semi ring

F=ml

2cM
F=m—L

R

ZGmM

_ L

L/A
F=2G$Mn

This section contains 10 Numeri yestion is rounded off to the

nearest integer value.

Q51. A solid sphere al
initial speed

ng on same inclined plane with same
es upto maximum heights h,and

Ans.
Sol.

2
h o (1+ %)
2

For solid sphere k_2 _2
R 5
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2
For hollow cylinder k—z =1
R

hsolidsphere _ 1+2/5 _ 7

1+1 10

hollow cylinder

n=7

Q52. An 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.  Let natural length of spring is R
F=k(Ax)
3=k(@a={) i, 0]
2=K(D=0) oo ()
F=k[(3a-2b)-]

F=k[3(a-1)-2(b-/)]
Form equation 1 & 2
F= k[B.E—Z.E}
k k
F=5N

Q53. A soap bubble is blov of work is done in blowing it further. If

surface tension radius is........ cm. Take (n = %) .
Ans.
Sol.
Q54. IE2 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

= = . 1 .
Fand F,is cos‘l(ﬁj. The value of |n|is........

Ans. 6

Sol. let |F |=F
|F, |= 3F
And magnitude of resultant of two forces is equal to the force of larger magnitude.
|F,+F, |=3F
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F? +(3F)° +2F.3Fcos6 = (3F)’

cos0 = 1
6
0 =cos™ (ij
-6
n=-6
[n|=6

Q55. A alternating current at any instant is given by i= [6 ++/56 sin (100t + 7 / 3)]A . The rms value of

the currentis.......... A.
Ans. 8
Sol. = 6+x/%sin(100nt+gj
; jizdt ;

2 = =<P>
™ Jdt

2 =<6 >+ <56sin’ (1007& +§j >

P _36+20_64
2
i =64 =8A

from n = 3 to e to recaoil, the percentage change in
The value of niis.......

mass of the hydrogen atom

Q56. A hydrogen atom ct
the wave length of €
[Given Rhc=

Ans.
Sol.

Considering

m
From concentration of momentum
h
myv = _|
A
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h
V=—-
mA'
2
NaLAEzlm(le+EE
ys A
AE(1') =hc (2 )—iz
2m
2
hciJh%2+4AEh
2= 2m
2AE
A' can't be negative
hc +hc 1+Z§§
}\'I — mC
2AE
12
. 1+(1+ ZAEJ
A _ mc
(hc/AE) 2

Consideri
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hc hc AE
AL
A 2mc?

. -1
x_z(l AE) _q1, AE

by  2mc? 2mc?
A=A AE

. 2mc?

_ 1.9x16.x10°"
 2x1.67x107% x9x10%*

u =10"°

%ge =10 "%

Two waveleng

le slit experiment. A, =450 nmand
by A,which overlaps with the fringe

Q57.

Ans.
Sol.

by X, which overlaps with the fringe produced by A, .

Q58. resistance 2Q are joined to form a cube. A llﬂ
nf is joined across point a and c. The voltage difference b ¢
S e e V.
a d
= f
h g
Ans. 1
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Sol. b

or b-e and d-g will be zero.

Equivalent resister between a & c is
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Ans.
Sol.

Q60.
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_3R_3.5-150
4

i— 8 _6 _4A
R., 15

=5 —1a
3R

Current through resistance e-f will be % = %A

Potential difference V,, = %x 2=1V

The magnetic field existing in a region is give

B =0.2(1+2x)kT . A square loop of edge 50 cm carryi m
current is placed in x-y plane with its edges pz
axes, as shown in figure. The magnitude of the
experienced by the loop is...... mN.

50
y

A

=0.05N
=50mN

An infinite plane sheet of charge having uniform surface charge density +c_C/m?’is placed on x-y
plane. Another infinitely long line charge having uniform linear charge density +A,C/mis placed
at z = 4m plane and parallel to y-axis. If the magnitude values |o,| = 2[%,|then at point (0,0,2),
the ratio of magnitudes of electric field values due to sheet charge to that of line charge is
n/n:1. Thevalue of nis........
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Ans. 16
Sol. y
A
2
+he
r=2m§ A > X
EIine
{0,0,2)
(0' 0' 4) Eshee(
Z

Ratio of magnitude of electric filed v hat of line change is
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PART - C (CHEMISTRY)
SECTION - A

(One Options Correct Type)

This section contains 20 multiple choice questions. Each question has four choices (1), (2), (3) and
(4), out of which ONLY ONE option is correct.

Q61. Which of the following is the correct structure of L-Glucose?

CHO
HO—
—OH
(A Ho—
HO—

Ans.
Sol.

Q62. What will b ing order of basic strength of the following conjugate bases?
“OH.RO,CH, ,Cl

(A) Cl >RO >~ OH > CH,COO (B) RO >~ OH > CH,COO > Cl
(C) "OH > RO > CH,CO0 > CI (D) CI > OH > RO > CH,COO
Ans. B
Sol.  conjugate base of strong acid are weak bases
Acidic strength

H-CI > CH,COOH >H,0 >R-0OH
Conjugate base strength
ClI" <CH,COO <OH<R-0O"
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Q63. 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,AlLSi

(A3 (B)7
(©)5 (D) 6
Ans. A
Sol.  N,O and F cannot extend their valancies up to their group number due to non- availability of

vacant d orbital

Q64. The element which shows only one oxidation state other than its elemental form is:

(A) Nickel (B) Scandium
(C) Titanium (D) Cobalt
Ans. B
Sol.  Sc atomic no 21 3d" 4s® shows only +3 oxidation state

Ti, Co and Ni show +2, +3 & +4 oxidation state

Q65. Number of molecules / ions from the following iszinvolved in sp
hybridzation is
NO;,BCl,,CIO;,CIO,
(A1
©3

Ans. D

Sol.

Q66.

List-11
Effect
) — E effect

() - R effect

(my  + E effect

(IvV) + R effect
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Choose the correct answer from the options given below:
(A) (& =), (b) - (IV), (c) — (1), (d) — (1)
(B) (&) — (i), (b) = (1), (c) = (1), (d) - (IV)
(©) (&) = (IV), (b) — (1), (c) — (1), (d) - (1)
(D) @ = (), (b) = (IN), (c) = (IV), (d) — (1))
Ans.
Sol. NH2 ®NH,

D ﬁ + R effect NH,, electron donating

o)

/ X
i) é - R effect (NO>,

Q67. of NaCl in 500 mL water is:

Ans.

Sol.

Q68.

(B) The electr ric effect is, temporary effect
(C) The organic compound shows electromeric effect in the presence of the reagent only.
(D) Electromeric effect dominates over inductive effect

Ans. A

Sol.  Hydrogen show +E effect
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Q69. Identify the product in the following reaction:
0

Zn—Hg

hal Product

O

(A)

©

Ans. A
Sol.

1 reduction)

Q70. omel electrode. Under which of the following

Ans.
Sol.

Q71. ) of H, would be required to make emf of hydrogen electrode zero in pure

Ans. D
Sol.  2H"(ag)+2e——H,(g)

- n °9 |:H+:|2
.0591 P,
0=0-= Iog(lc)'j7)2
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P, =10 "bar
2

Q72. Given below are two statements:
Statement I: Acidity of a- hydrogens of aldehydes and ketones i
Statement Il: Reaction between benzaldehyde and ethanal wi
In the light of the above statements, choose the most appro
below:

(A) Both Statement | and Statement |l are correct
(B) Both Statement | and Statement |l are incorrect
(C) Statement | is incorrect but Statement Il is co
(D) Statement | is correct but Statement Il is i
Ans. D
Sol.  Adehyde or ketone having o (acidic) hydroge

responsible for aldol reaction.
give Cross — Aldol product.
er from the options given

H—C=0

Q73. mmonium chloride is added before

(A) Incr ] Decrease concentration of -OH ions
{ ) D) Prevent interference by phosphate ion

Ans.
Sol.

ociation of NH,OH is suppressed so concentration of OH"
n can be precipitated.

Q74. n containing compound does not give Lassaigne’s test?
(A) (B) Glycene
u (D) Hydrazine

Ans. D

Sol. Hydragine NH, ) have no carbon atom so it does not give lassaigne test.

Q75. Number of complexes from the following with even number of unpaired “d” electrons is__
[V(H:0)e]™*, [Cr(Hz0)6], [Fe(Hz0)el™", INi(Hz0)e]™", [Cu(Hz0)6]**
[Given atomic numbers: V= 23, Cr=24, Fe=26, Ni = 28 Cu=29]

)1 (B)5
(€2 (D) 4
Ans. C
sol.  [V(H,0),]" V(23) = [Ar]3d*4s?
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V* =[Ar]3d®.sp’d?

Number of unpaired electron = 2 (even)
[cr(H,0),]” Cr (24)——>[Ar]3d° 4s*

Cr*?——[Ar]3d*.sp°d?

Number of unpaired electron = 4 (even)
[Fe(H,0),]" Fe(26)——>[Ar]3d®4s?

Fe® ——[Ar]3d°.sp’d®

Number of unpaired electron 5
[Ni(H,0), " Ni(28)——>[Ar]3d® 4s?

Ni** ——[Ar]3d’.sp’d’

Number of unpaired electro
[cu(H,0),]” Cu(29)——[Ar]3d™

Cu? ——[Ar] 3d°.

Q76. Which one of the following molecul
(A) PFs
(C) NF3

Ans. D

Sol.  CH4 & PFs molecule

alr so net

Q77

are@®) and(C) related ?

o
; chain isomers
A g Br

©
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Br

Br
; Derivative
(B)
HO HO
Br OH
/@/\/ /@/\/ : Functional group isomers
(©) Ho H

Ans.
Sol.

Q78.

X
—Br ——Product — CH3;—CH—CHj

Br
(A) X = conc.ale. NaOH, 80°C, Y= HBr/ acetic acid
(B) X = conc.alc. NaOH, 80°C, Y= Br,/ CHCl;
(C) X = dil.ag. NaOH, 20°C, Y= HBr / acetic acid
(D) X= dil.ag. NaOH, 20°C, Y= Br, / CHCl;
Ans. A

Sol. x= Conc. alc NaOH

80 °C
Y= HBr / Acetic acid

CH3_CHBT_CH3

ents or reaction conditions ‘X’ and 'Y’ in the following set of
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Q79. The correct sequence of ligands in the order of decreasing field strength is :

(A) "OH>F >NH, >CN" (B) NCS™ >EDTA* >CN > CO
(C) CO>H,0>F >S* (D) S* > OH > EDTA* >CO
Ans. C

Sol.  According to spectrochemical series correct ligand field strength is
CO>H,0>F >S7

Q80. The correct order of first ionization enthalpy values of the following elements is:
(@ o
(b) N
(c) Be
(d) F
(e)B
Choose the correct answer from the options given below:
(A)c<e<a<b<d
(C)b<d<c<ex<a

Ans. B

Sol.  Correct order of 1% ionization energy
B<Be<O<N<F
e<c<a<b<d

This section contains 10
nearest integer value.

0 each question is rounded off to the

Q81. The numbe
Ans. 9
Sol.

(VI

(1X)
(%)

Q82. Consider the following transformation involving first order elementary reaction in each step at
constant temperature as shown below.

Step 1 Step 2

A+B
Step 3
Some details of the above reaction are listed below.
Step Rate constant (sec™) Activation energy (kJ mol™)
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1 ky 300
2 k> 200
3 ks Eas

. L k,k
If the overall rate constant of the above transformation (k) is given as k = % and the overall
3

activation energy (Ea) is 400kJ mol™, then the value of Eag is kJ mol™ (nearest integer)
Ans. 100
Sol. K= SLE
KS

-Ea; -Ea,
—Ea RT RT
AeRT — Ae Rl Ae
A e Ea/RT
3
_Ea _(E31+E32_Ea3)
Ae RT = Me RT

A3
E,=E,+E, —E,
400 =300+200-E,_
E,, =100

Q83. Number of molecules / species from
0,,0,,NO,CN*,0,7.
Ans. 2

Sol.  According to molecular:
O, have 2 unpaire

Q84.

m disproportionate to give products ‘B’ and ‘C’ along
magnetic moment value of B and C BM

Ans. '
Sol.

Number of unpaired electron=3
n=,3(3+2)=3.87BM
Nearest integer is (4)

Q85. X g of ethylamine is subjected to reaction with NaNO, / HCI followed by water, evolvleld

dinitrogen gas which occupied 2.24 L volume at STP. X is x10™g.
Ans. 45
Sol.  CH,CH,NH, —>NaN;°zo’ "85 CH, —CH, ~OH +N,
2
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Vy, = 2.24Litre
2

Ny = 224 _ 0.1mole

2 224
Moles of CH, -CH, —-NH, =0.1
Mass of CH,; —CH, —NH,; = 45x0.1

=4.5gm

=45x10"gm
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Q86. The de-Broglie’s wavelength of an electron in the 4™ orbit is na,
(a, = Bohr’s radius)

Ans. 8

Sol.  Radius of 4™ orbit = 16 a,
2nr, =N
2n(16a,) = 4

2} x16a,

4
A =8na,

}\':

Q87. The number of the correct reaction(s) among the following is

0
I
C

Qs8s8. , hon- electrolyte is dissolved in 100g of water at 25°C. The solution showed

a boiling poin vatlon by 2°C. Assuming the solute concentration is negligible with respect to
the solvent concentration, the vapour pressure of the resulting aqueous solution is mm of
Hg(nearest integer)

[Given: Molal boiling point elevation constant of water (Kp,) =0.52 Kg mol*latm pressure =
760 mm of Hg, molar mass of water = 18 g mol™]

Ans. 707
Sol. AT =K,m
2=0.52xm
" 52
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Q89.

Ans.

Sol.

Q90.

Ans.

Sol.

Given 1506

AP _n

solute

0 = Asolute =
P nsolvem

2/0.52
1000/18
P 760x2x18
0.52x1000
AP =52.615 mm of Hg
P =760-52.615

solution

=707.385
=707

AP =760 x

The enthalpy of formation of ethane (C,Hs) from ethylene
bond- energies of C-H,C-C,C=C,H-H are 414 kJ, 347k
kJ

hydrogen where the
35kJ respectively is

125
CH, = CH, +H, ——>CH, — CH,

AH =BE(C = C) +BE(H-H)-BE(C-
615+ 435347 - 2x 414 '
615+ 435 - 347 — 828

1050-1175
=-125kJ

Only 2 ml of KMnO, ‘ to reach the end point of a titration
idic mediun olarity of KMnQO, solution should be
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