JEE-MAIN-2024 (29t January-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.

1. A fair die is thrown until 2 appears. Then the probability, that
is

in even number of throws,

6
1) 11
5
3 11
Ans. (3)

Sol.  Required Probability = %x%+%x§ A

*2. If in a G.P. of 64 te
then the commo

all the term the sum of the odd terms of the G.P.

Ans.
Sol.

-X, -3<x<0 .
3. )= { . O0<x<l’ then range of (fog)(x) is
(2) [0, 1]
4) (0,1]
Ans.

-X, -3<x<0

Sol. f = d =
(x) X an g(x) {x, O<x<1

1-—, 0<x<3
3

1-X 0<x<1
3

= Range of f(g(x)) is [0, 1].
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Ans.

Sol.

Ans.

Sol.
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In an A.P., the sixth term ag = 2. If the product a;asas is the greatest, then the common difference
of the A.P. is equal to

2 8
(1) 3 2 c

5 3
3) s 4 >
2)*

Letthe AP.isa,a+d,a+2d, ........

= a+bd=2
a;.a4.as = a(a + 3d) (a + 4d)

= ajas.as=(2-5d) (2 -2d) (2 - d) = f(d)
f(d) = —10d® + 34d® - 32d + 8

= f(d) = -30d* + 68d — 32

fd)=0=d= 2andS
325

f'(d) < O for d = g and f*(d) > 0 for d = %

* Note : f(d) attains local maximum

Consider the function f: ‘Consider the statements

.(I) The curve y point.

(I) The curve y

Then
“Both (1) and (Il) are incorrect
Only () is correct

= f(x) = 0 has exactly one solution in El}

1
Also f(x =O:>4X3—3X: _—
% V2

1
Now put X = cos®@ = c0s30 = —
P 2

T
= X=C0S—.
12
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6. Let A be a square matrix such that AA” = I. Then E [(A+AT) +(A—AT)2] is equal to
(1) AZ+1 (2) A2+AT
3) A+ 4) AS+ AT

Ans. (4)

Sol. AAT=I=(A+AY =AZ+(A)+2l
(A=A = A2+ (AT -2

= %A[(A+AT)Z+(A—AT)ZJ AR+ AT

7. Let R be a relation on Z x Z defined by (a, b) R (c, d) if and
Ris
(1) Reflexive and transitive but not symmetric
(2) Reflexive, symmetric and transitive
(3) Reflexive and symmetric but not transitive
(4) Reflexive but neither symmetric nor transiti

bc is divisible by 5. Then

Ans. (3)
Sol. V(ab)elxl,ab-ba=0=(a, b)R
(a, b) R(c, d) = ad - bc is divisible
= (¢, d) R(a, b) = R is symmetric
If (a, b) R(c, d) and (c, d) R( = ad
= af — be is not necessal

8. Suppose f(x) value of f'(0) is equal to
Ans.
Sol.
+ Eln(tan‘l(x2 —x+1))-3In(7x% +3x+1)
X, (2x-1) _ 3(14x+3)
2
tanx 2(tan‘1(x2—x+1))(1+(x2—x+1)2) X" +3x+1
=
9 For XG( ,if y(x) = j cosecx+ sinx ——dx and lim y(x)=0 then y(ﬁj is equal
cosecxsec X +tanxsin® x (™) 4
2
to
1 1 1
(1) -—=tan ( j ) tan‘l(—J
2 V2 V2
1 —l( 1) 1 _1( 1 j
3) — - 4) —tan"| —
3) 2 (4) > 7
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Ans. (3)

COSecx + sinx
Sol. y(x)=j —
COSecxsecx +tanx-sin® x
(1+sin? x)cos x
= y(x) = |13 XICOSX
'[ 1+ sin* x
Put sinx =t = cosx dx = dt

1
2 t—-
= I(l—+t )dt= 1 t n'l(—tJ+c

dx

dx

1+t 2 2 V2
1 cos®x
:>y(x)—\/_tan ( \/_smx)

limy(x)=0 =c=0

T
X—>—
2

= y(x)=—"=tan" 1( cos” x ):y(ﬁ =
J_ V2 sinx 4
10. A function y = f(x) satisfies f(x) sin2x
f(ﬁj is equal to
2

1 1
® o

f(0) = 0. Then,

Ans. (1)
Sol.  f(x). sm2x+smx

*11. ion of the bisector of the angle B and the equation of the

the points A and B are respectively (4, 6) and (o, B), then

) 45
4) 48

Ans.
Sol.

= Cis (-2, -6)

Also (slope of AB) (slope of BC) = 1
= (BJ(MJ -1 B(o) 20, C(-2,-6)
a—4/\a+2 ! !
Alsoa=f > a=p=14

Sa+2p=42
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*12.

Ans.

Sol.

13.

Ans.

Sol

*14.

If o, —g <a <g is the solution of 4cos@ + 5sind = 1, then the value of tana is

@) JEG— 10 @ Jfol 2— 10
@ 10 1 ;/1_0 @ 10 —6J1_0
(2

4c0s0 + 5sind = 1 has a solution® = a, o € (—ggj

= 4 + 5tano = seca

= 16 + 25tan’a + 40tana = sec’a
= 24tan’o + 40tano, + 15=0
=

~10-+10 -10++10
2 ' 12
/10

tang, = Y20 =10 4 rejected.
12

tano =

Let (5,%) be the circumcenter of a triangle with vertices A(a, -2), B(a, 6) and C(%,—Zj. Let o

denote the circumradius, B denote the area and y denote the perimeter of the triangle. Then

a+tPB+yis
(1) 30 (2) 53
(3) 62 (4) 60
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Ans.  (2) A(a, -2) a
Sol. AsAB_LAC m Cl——2
= circum-centre is mid-point of BC

a
a+—

4=5 =a=8

=

= vertices are A(8, -2), B(8, 6), C(2, -2)
> a=5/p=24,y=24 B
=S a+B+y=53 (a,6)

1 00
15. LetA=|0 o P|and]|2A]®=2""wherea, p eZ. Thenav
0 B «
(1) 5
3 3
Ans. (1)
1 00
Sol. A=|0 a B|=]|2A]=2%A
0 B «

= 2AF = 2° |JAP = 2%
=|Al=16=>ad’-p°=16
= acanbe5forp=+

16. is the mid point of PQ. The distance

2 y z+3

of the lines 2—<=Y and
0 2 -1

of intersection of lines

z

cx-1_y+3 Il,thenXE(Z, -6, 0) (-1,4,2)

I, :
271 3
. distance between G and x =+/69

17. Let 4,b and ¢ be three non-zero vectors such that b and ¢ are non-collinear. If 2+ 5b is collinear
with ¢,b+6¢ is collinear with & and @+ ab+pc =0, then o + B is equal to
1 -25 (2 35
(3) -30 (4) 30
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Ans. (2)
Sol.  %,(a+5b=2) (1)
b+6C = A,a (2

Add (1) and (2)
= (5, +1)b= (A, -6)C
band ¢ are non-collinear

= 7\‘22—% and A =-30

= &a+5b+306=0 = 0=5pB=30. a+p=35

*18.  Ifz= %— 2i issuchthat |z + 1| = az + B(1 +1), i = v-1 and ¢ + B is equal to

1 -1
(3 2
Ans. (4)
Sol. z=%—2i,|z+1|=ocz+[3(1+i);oc,[3eR

> a(-2)+p=0

ind B be 27+2]+I2 and 27+4]+4I2
1€ line AB at C, then the length of OC is
SN
2

2
(4) 5\/3_1

19. Let O be t

3

n/2 2 ia2
20. If the value of the integral J' (X coix+ 1+s?n 20)2(3]dx=5(7c+a)—2,then the value of a is
o\ 1Fm 14 e 4
3
1) 2 2) —=
() @ -3
3
©® 3 4 3
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Ans. (4)
/2 2 .2
Sol. Letl= (X coSX | 1+5Fn20)2(3]dx=5(n+a)—2
Lo\ Lemt 1 e 4
/2 /2
= I= j x2 cos xdx + j(1+ sin? x) dx
0 0
n? 3 =«
l= —-2+—=—(n+3)-2 =>a=3
4 4 4

SECTION - B

(Numerical Answer Type)
_rounded off to the

This section contains 10 Numerical based questions. The answer 1

nearest integer value.

21. A line with direction ratio 2, 1, 2 meets the lines )
the points P and Q. If the length of the perpe ne PQ is |,
then I is

Ans. 65

Sol. Li:x=y+2=z
Ly:x+2=2y=2z7
P=(M21A-2,2)

22.

Ans.

Sol. Area of sha
area of AAOB

= (13)" (£+ ej - (12)2 sin(g+ 6)

egion = Area of sector AOB -

2 \2
_169n 65 169 . _{12) ( . 12]
= -—4+—=sSin"| — ~sing =—
2x2 2 2 13 13

= a=169,=2 = a+p =171

5x - y=13
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23. If the solution curve y = y(x) of the differential equation (1 + y?) (1 + logex) dx + x

o —tan (2)
B+ tan@)

dy = 0, x > 0 passes through the point (1, 1) and y(e) = ,thena + 2B is

Ans. 3
Sol. (1+y)(@+Inx)dx+xdy=0
J-(1+Inx)dx _ _J- dy

X 1+y?
2
—(1+I2nx) =—tan(y)+c
curve passes through (1, 1)
1 =n
= = —+—
2 4

2
- tan_1y=£+1_(1+lnx)
4 2 2
1-tan(3/2)
yle)=—"T""=2
1+tan(3/2)
o+ 2p =3

a:ﬁ:

*24. If the mean and variance
66.2 respectively, the

60 where o > 3 are 56 and

Ans.

Sol. ) is 56

*25. d(n, m) =1, then n + m is equal to
Ans.

Sol.

“\rv1) 12l T 12 6 m

n+m=2041

2 2

*26. If the points of intersection of two distinct conics x> + y* = 4b and :_6+)t:_2 =1 lie on the curve

y? = 3x% then 34/3 times the area of the rectangle formed by the intersection points is

Ans. 432
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Sol. x*+y*=4b (1)
X2 y2

ARSI A ...(2

16 ' b2 @)

andy2 = 3x* ..(3)

Solving equation (1), (2), (3)
for point of intersection, we get
x*=band b’ - 16b + 48 =0
b=4o0r12
b = 4 is rejected as conics are distinct
X = +24/3, y = + 6 (vertices of rectangle)
Area(A) =443 x12

now 33 x A = 48x9 = 432

*27.  Let o, B be the roots of the equation x* — X + 2 = 0 wi +o+ B =50 is
equal to '

Ans. 13

Sol.  x*—x+2=0, Im(c) > Im(B)
now, o’ —a+2=0 = o’=2-aand
anda+pB=1,af=2

6 4 4 2
o +to +p —-5u =~

7. The line joining the points

*28.

oint P(a, B). Then, 178 — a is equal
Ans.
Sol.

P((X,B) Ll

Lo

*29.  All the letters of the word "GTWENTY" are written in all possible ways with or without meaning
and these words are written as in a dictionary. The serial number of the word "GTWENTY"

is
Ans. 553
Sol. Rank of GTWENTY
| |
= %+%x(1+1)+4! x(1+1+1)+1=553
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30. Let f(x) = 2° - x%, x € R. If m and n are respectively the number the number of points at which the
curves y = f(x) and y = f'(x) intersect the x-axis, then the value of m + nis

Ans. 5

Sol.  fx)=2*-x*xeR
y = f(x) cuts x-axis at 3 points .. m=3
and y = f'(x) = 2’In2 — 2x cuts x-axis at 2 points
~n=2 .m+n=5
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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.

31 The de-Broglie wavelength of an electron is the same as that hoton. If velocity of electron is
25% of the velocity of light, then the ratio of K.E. of electron )f photon will be:
1 1
@ 2 @ =
8
©) 1
Ans. (4)

Sol.  Given that (ve = 0.25c)

For photon,
p = he
Er

For electron,

*32. path of two particles of same mass are in the ratio 3 : 4, then in

al force, their velocities will be in the ratio of:
2 V3:1
@) 2:43

Ans.
Sol. Given that,

2
=constantand m; =my,=m

S mvZ mv3
o P
Y r 3
SR Ly
v, ry 4
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*33. A thermodynamic system is taken from an original state A to 8000 [~~~ "7
an intermediate state B by a linear process as shown in the N’E‘ A
figure. It's volume is then reduced to the original value fromB &
to C by an isobaric process. The total work done by the gas “c; 4000 | _____ B
from A to B and B to C would be: a cC ! :
(1) 2200 J (2) 1200 J o : :
(3) 33800 J (4) 600 J § : :
£ 3 7
Volume (m?)
Ans. 800 J (No option is matching)
Sol.  Work done by the gas from Ato B and B to C = Area of tria
W = %(800 —400)x(7-3)=800J
*34. A body starts moving from rest with constant rst (p — 1)

seconds and S; in first p seconds. The displac
@) (20° -2p+1)s
(3) (2p+1)s

Ans. (1)

Sol.

*35.
s immersed first in cold water and then in hot water, the height
1 hot water.

e is immersed first in cold water and then in hot water, the height
rin cold water.

ove statements, choose the most appropriate from the options given below:

e but Statement Il is true

and Statement Il are false

(4) Both Statement | and Statement |l are true
Ans. (3)

_ 2Tcos6

pgr
and surface tension decreases with the increase of temperature

Sol. h
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36. Match List | with List Il

List- List-II
A — I Gauss’ law for electricit
@ $B.dl = i, +pge, M O y
dt
(B) cﬁﬁﬂl _ dog (I | Gauss law for magnetism
dt
C . 1l Faraday law
© [ jeam-2 (i y
€
(D) Cﬁg_cTA -0 (IV) | Ampere - M

Choose the correct answer from the options given below:
(1) (A) =), (B) — (1), (C) — (1), (D) - (IV) 2 A) -
(3) (A) = (IV), (B) = (1), (C) — (1), (D) — (1) (4) (A) =)

(C) = (I, (D) — (1)
(I, (D) - (IV)

Ans. (3)
Sol.  Maxwell's equations of electromagnetism
37. The explosive in a Hydrogen bomb is a mixtur ! orm. The

chain reaction is given by:
,Li® +,n" — He* + H®
H + H - He*+ n'
During the explosion the en
[Given: M (Li) = 6.01690
931.5 MeV]
(1) 28.12 MeV
(3) 12.64 MeV
Ans. (4)
Sol. Q=

0388 amu, and 1 amu =

*38. T d are at same temperature. A contains 1g of

and Pg are the pressures of the gases in A and B

(2) 16
(4) 4
Ans.
Sol.
P
“n
Pa Na _ 1/2
P ng 1/32
39. A galvanometer having coil resistance 10Q shows a full scale deflection for a current of 3mA. For
it to measure a current of 8A, the value of the shunt should be:
(1) 4.85x107°Q (2) 3x10°Q
(3) 3.75x10°Q (4) 2.75x10°%Q
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Ans. (3)

Sol.  Giventhat [ ig
G=10Q @
ig = 3MA
i=8A
igG = (i—ig)S
=S8=375x10°Q >

40. A convex mirror of radius of curvature 30 cm forms an image that is half the size of the object.
The object distance is:
(1) -15cm
(3) 45 cm

Ans. (1)
Sol. Given that

f=5=+150m
2

v
m=+1/2 =——
u
u
V=——
2
using mirror formula

1 1 1
—_= =4 —
f

41. ngth of 20 cm in air. Its focal length when

2) + 16 cm
(4) — 160 cm
m
1 _(15-16) 1
f 1.6 10
fn, =—-160 cm
42. The electric current through a wire varies with time as | =1, +pt, where |, =20Aand p=3A/s.
The amount of electric charge crossed through a section of the wire in 20 s is:
(1) 1600 C (2) 800 C
(3)80C (4) 1000 C

FIITIEE Ltd., FIITIEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942
website: www.fiitjee.com.



JEE-MAIN-2024 (29t January-First Shift)-MPC-17

Ans. (4)

sol. 1299
dt
Given that

I = 1o+ Bt = (20 + 3t)
Q 20

:>de - j(20+3t)dt
0 0

20

2
Q=[20t]" + {%}

0

Q :(20X20)+(3><20><20J
Q=1000C
43. The deflection in moving coil galvanometer fall n a shunt of
24Q is applied. The resistance of galvanometer
(1) 100Q
3) 120
Ans. 4)
|
Sol. -2 _1_,_1%
| 25 5 9 5
In case of shunted g
(I-1)S=14G

*44, distance of 10 m on a horizontal surface. If the co-efficient
en the work done against friction (in J) is:
(2) 3900
(4) 4500
Ans.
Sol. N
Mg

45, Two charges of 5Q and —2Q are situated at the points (3a, 0) and (—5a, 0) respectively. The
electric flux through a sphere of radius ‘4a’ having center at origin is:

@ R 2 X
£, €o
@ 2 @ 22
£, €o
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Ans.  (2)

Sol. ¢ — qenclosed /\
€g 50
2Q
5 . s
03 (52, 0) \(Ba,O) @a.0)
0

46. A capacitor of capacitance 100pF is charged to a potential of 12 V and connected to a 6.4 mH
inductor to produce oscillations. The maximum current in the ¢ ould be:
(1) 1.2A (2 1.5A
(3)3.2A (4)2.0A

Ans.  (2)

Sol. g = 1cv2
2 2

max
imax = rv

imax= 1.5 A

47. In the given circuit, the breakdov
diode is 3.0 V. What is the value of
(1) 7mA
(3) 10 mA

Ans. (2)
Sol.

Ibat’(ery =

*48. ‘surface of the earth a body will have same weight. (take
2) V5R-R
JER-R
4) >
Ans.
Sol.
Rt
2 R
5]
R
g _ h
hyY (1_5)
5]
R

= h? +Rh-R? =0
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49, The resistance R =¥where V =(200+5) V and 1=(20+0.2) A, the percentage error in the

measurement of R is:

(1) 3.5% (2) 5.5%
() 7% (4) 3%
Ans. (1)

Sol. R=VI
AR 100=2Y v100+ 2 100
R v |

~ 2 4100+ 22 100
= 200 20

=3.5%

*50.  The potential energy function (in
U= (2x* +3y® +22). Here x, y and.;
acting on the particle at point P(1, 2
(1)6
(3)8

Ans. (4)

Sol.  U=(2x*+3y®+22)

is given as
-component of force (in N)

Sol.  x=1A
3
2,2
T.E._ EmcoA B A2 ~ A2 _9
- 2 2 2 g
K.E. lm(DZ(AZ_XZ) A —X AZ—A 8

FIITIEE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942
website: www.fiitjee.com.



JEE-MAIN-2024 (29t January-First Shift)-MPC-20

52.

Ans.

Sol.

*53.

Ans.

Sol.

54.

A square loop of side 10 cm and resistance 0.7Q is placed vertically in east-west plane. A
uniform magnetic field of 0.20 T is set up across the plane in north east direction. The magnetic
field is decreased to zero in 1 s at a steady rate. Then, magnitude of induced emf is JXx 1072V,
The value of x is

2

¢, = BAcos 6
10 \

=0.20 % c0s45° = /2 x10° Wb
100

=0

e=i—(1)=\/§x10’3v,x=2

In a test experiment on a model aeroplane in wmd '
surfaces of the wings are 70 ms™ and 65 ms ™
wing is N.

(Given density of air = 1.2 kg m™)

e upper and lower
2, the lift of the

810

Using Bernoulli’s equation

1 5 1 5
P, +—pvi =P, + —p,V
1 2911 2 2922

A 16¢ i battery with internal resistance 1Q is connected
i nnected across one of its diagonals, the energy

—{I—
(D) 'A ;A:N_‘

..(i) Iy
ing (i 40 4Q§
L _9, 40
L =Ts MWW
16 B
Vy—Vg =iy x8==V
u=Lev?
2
2
U=lx4 S ﬂ'u.]
2 2
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55.

Ans.

Sol.

*56.

Ans.

Sol.

57.

Ans.

Sol.

*58.

Ans.

JEE-MAIN-2024 (29t January-First Shift)-MPC-21

The magnetic potential due to a magnetic dipole at a point on its axis situated at a distance of
20 cm from its center is 1.5 x 10> T m. The magnetic moment of the dipole is Am?

(Given: Fo =107 TmA™)
4r

6
Vzu_oMcose
4n 2

107" xMx cos0°
(0.2)°

1.5x107° =

M =6 Am?

0.1 m highand 0.1 m
‘the stairway will be

A ball rolls off the top of a stairway with horizontal velocity
wide. The minimum velocity u with which that ball just hi
Jxms™ where x = [use g = 10 m/s?]
2

For minimum velocity ball needs to just cross 4'
to just hit 5" step
In vertical

1 5
0.4=-gt
29

In horizontal

0.4 = ut

Solving (i) and (ii)
u=+2 mis

d of a uniformly charged infinite plane
tt =0 is at a distance of 1 m from S
if the electron strikes S att =1 s is

An electron is m nce of the e
sheet S havin

and has a

A cylinder is rolling down on an inclined plane of inclination 60°. It's acceleration during rolling
X

N

down will be ——m/s? where x = (use g = 10 m/s?)

10
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Sol.

59.

Ans.

Sol.

60.

Ans.

Sol.

0.2 (Not matching with answer key)

_gsin®
a [
1+ 90
mR?
a= Egsin60° EE
3 V3
In a double slit experiment shown in figure, when light of S,
wavelength 400 nm is used, dark fringe is observed at P. If D = 0.2 AN
m, the minimum distance between the slits S; and S, is /!
mm. .

2[(D2 +d?)V2 —D] = AX

d2

2D|1+—-1|=AX
For dark fringe
d2
—=Ax=(2n+

D r
For minimu
d2
D

.o AE
Recoil sp
vo AE _ 1.6x107"°

mc  1.6x1072" x3x108 n=1

17 - 13.6 eV
V= = m/s

-3.4eV

Sox=17
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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.

*61. Given below are two statements: One is labeled as Asser nd the other is labeled as
Reason R.

Assertion A: The first ionization enthalpy decreases across
Reason R : The increasing nuclear charge outweighs the sh
In the light of the above statements, choose the m
(1) Aisfalse but Ris true

(2) Aistrue but Ris false

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

(4) Both A and R are true but R is NOT the corr:

Ans. (1)

Sol. Assertion (A) is false
The first ionization enthalpy i
Reason is correct.

*62. The difference in ener
for the given comp

(1) electromeric gne ion energy

(3) hyperconj nce energy

the lowest energy resonance structure

Ans. _
Sol. E : ed electron is more stable than if it would be if all

*63. the bromination of Aniline is
" ®NH,
2
H Br
NH,
NH, H
®) @ A Br
H
Br
Ans. (3)
Sol. NH, group being ortho and para directing. Bromination is not possible at meta position.
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64.

Ans.

Sol.

65.

Ans.

Sol.

66.

Ans.

Sol.

*67.

Ans.
Sol.

In chromyl chloride test for confirmation of CI™ ion, a yellow solution is obtained. Acidification of
the solution and addition of amyl alcohol and 10% H,O, turns organic layer blue indicating
formation of chromium pentoxide. The oxidation state of chromium in that is

(1) +5 (2) +3
((i)) +10 (4) +6
(90 K
’\(*é?/
\
o ) o
(-2)

Match List | with List Il

LIST | (Substances ) LIST Il ( Element Pr
A. | Ziegler catalyst I Rhodium

B. | Blood Pigment Il. Cobalt

C. | Wilkinson catalyst . | Iron

D. | Vitamin By, IV. | Tit

Choose the correct answer from the
(1) A-ll, B-1V, C-1, D-llI
(3) A-ll, B-llI, C-IV, D-I

@
Ziegler catalyst - TiC
Blood pigment

sis of proteinsiis :
(2) 8
4) a

Hydrolysis

Peptides—~=*=— oo —amino acids

etween n bond and lone pair of electrons present on an adjacent atom is

responsible for

(1) Resonance effect (2) Electromeric effect
(3) Inductive effect (4) Hyperconjugation
@)

Resonance — The delocalization of electrons is known as resonance. For a compound to show
resonance, compound with unsaturated system would be in conjugation with ©=—bond, —ve
charge, positive charge, lone pair or odd electron.
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68. In which one of the following metal carbonyls, CO forms a bridge between metal atoms?
(1) [0s,(cO),] 2 [Ruy(co), ]
(3) [Co,(cO),] (4) [Mn,(cO),, ]
Ans. (3)
I
C

Sol. ocC Co Co (6{0]

69. Given below are two statements: O ‘ r is labelled as
Reason R. y
Assertion A: Aryl halides cannot
halogen atom.

Reason R : Phenols react
In the light of the above
(1) Aisfalse butRi
(2) BothAand R a
(3) Aistrue but R

xyl group of phenol by

Ans. (3)

Sol. Aryl hali oxyl group of phenol by halogen atom.

*70. alence electron of rubidium atom (Z = 37) is:

1
(2) 5! 1’ 1'+E

1
4) 50, 0+=
(4) ;
Ans
Sol.
71. Identify the incorrect pair from the following:
(1) Carnallite- KCI.MgCl,.6H,0 (2) Cryolite —NazAlF
(3) Fluoroapatite-3 Caz(PQO,).CaF; (4) Fluorspar —-BF3
Ans. (4)

*72.  Appearance of blood red colour, on treatment of the sodium fusion extract of an organic
compound with FeSO, in presence of concentrated H,SO, indicates the presence of element/s

(1) Nand S (2 N
3) S (4) Br
Ans. (1)
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Sol. Lassaigne’s filtrate (sodium extract) consist of NaCN and NaOH and when organic compound
contains both ‘N’ and 'S’. Sodium thiocyanate is formed, which gives red coloration (of ferric
sulphocyanide) with ferric ion.

3NaCNS +FeCl,—— Fe(CNS), + 3NaCl

(Blood red)
73. In alkaline medium, MnO, oxidizes I" to
1) 107 2 10,
Q) I (4) 105
Ans. (4)
Sol. In alkaline medium KMnO, oxidises I” to |10,

6MNO; +I” + 60H —>10; +6MNnO?™ +3H,0

*74.  Which of the following is not correct?
(1) AG is zero for a reversible reaction
(2) AG is negative for a spontaneous reaction
(3) AG is positive for a spontaneous reaction
(4) AG is positive for a non-spontan
Ans. (3)
Sol. At constant temperature and pressu
AG = -ve for spontaneous p
AG =0 for process at equi
AG = +ve for non-spo

*75. Identify product A

Cl

Cl

Cl

Cl

Cl

Ans. (2)
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—™ >Product(A)

o (Yoo
™ 5 Product(B)

Cl
hv
@ + CIZ free radical mechanism
. CCl,
N -CI-

76. The major product (P) in the followm

; LOCH,CH,

CH=CH,

@)

CH,CH,Br
OH

(4)

Br—CH—CHj

Ans.
CHj

Sol. conc. HBr(excess) (P)

Heat
major product
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+HBr—— U

H
; _OCH,CH,4 | ®
O_CHZ_CH3

CH:CH2

(Major) l Br
OH

OH
=
HE—CH, HC—CH,
| ®
Br

*77. Chlorine undergoes disproportionation ir
a Cly, +b OH > CIO", +d Cl

The values of a, b, cand d in a bala
(1) 2,2,1and 3
3) 2,4,1and 3
2

HBI

r

Ans.

Sol.

40H + 2CI, 2CIO™ +2CI" + 2H,0

20H + Cl,——CIO™ +CI" +H,0
Hence,a=1,b=2,c=1,d=1,e=1
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78. The final product A formed in the following multistep reaction sequence is
i)H,0, H®
X gii))Hc%3 A

(iif) H,N-NH, KOH
Heating

Ans.

*79.

ement Il is true
ment Il are false

Ans.

Sol. Order of E.

C>Pb>Ge Sn
80. KMnO, decomposes on heating at 513 K to form O, along with
(1) Mn & K02 (2) KzMnO4 & MnOZ
(3) KzMnO4 & Mn (4) MnOZ & K202
Ans. (2)
Sol. KMnO, —%—K,MnO, +MnO, + O,

FIITIEE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942
website: www.fiitjee.com.



JEE-MAIN-2024 (29t January-First Shift)-MPC-30

SECTION - B

(Numerical Answer Type)

This section contains 10 Numerical based questions. The answer to each question is rounded off to the
nearest integer value.

*81. Number of compounds among the following which contains sulphur as heteroatom is
Furan, Thiophene, Pyridine, Pyrrole, Cysteine, Tyrosine

Ans. 2

Sol. Thiophene = | | , Cysteine =

S
and furan, pyridine, pyrrole and tyrosine does n

HS

82. The osmotic pressure of a dilute solution i of the same
solution at 283 K is

Ans. 73
Sol.

*83. are paramagnetic and with bond order equal to

Ans."

Sol. =1, M. B. = Diamagnetic

625, Bond order = %[3 -2]- % = 0.5, M.B.=P. M,

5 MB.=P.M
=2.0,M.B.=P.M.

Bond order = 1[10 -6]= 4. 2
2 2

O —Bond order =1, M. B. = Diamagnetic

F, - Bond order =1.0, M. B. =Diamagnetic

Ne, — Bond order = 0.5,M. B. = Paramagnetic
2

B, — Bond order:%[6—4]=5=1M. B.=P.M.
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84.

Ans.

Sol.

*85.

Ans.

Sol.
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Hence, the number of species from the following which are paramagnetic and with bond order
equal to one = 1.

From the compounds given below, number of compounds which give positive Fehling's test
is .

Benzaldehyde, Acetaldehyde, Acetone, Acetophenone, Methanal, 4-nitrobenzaldehyde,
cyclohexane carbaldehyde.

3

Number of compound which gives Fehling test

o O
| |

HaC—C—H H—C—H -

Number of compounds with one lone pair following

is .
0,, H,0, SF,, CIF,, NH,, BrF,, XeF,
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-~ Number of compound with one lone pair of electron on central atom = 4 (which are Oz, NH3,
BrFs and SF,)

*86. For the reaction N,O, = 2NO, ,K, =0.492atm at 300 K. K for the reaction at same
2 4(g) 2(g) P

temperature is x1072,
(Given : R = 0.082 L atom mol™ K™)

Ans. 2

Sol.  N,0,(g)===2NO,(g),K, =0.492 atm, T =300 K
An =2-1=1

- Kp =K, x(RT)™ = 0.492 =K_ x(0.082x300)"
0492  0.492

.= = =2x107?
300x0.082 24.6

HaC H
87.  ° 0% ., (p
(if) Zn+H,0 P( d)
roduct
H CH,

Consider the given reaction. The t

nt per molecule of the
product (P)
1

Ans.

H,C
Sol. ° > <

H
*88. nd has a density of 1.25 g/mL.
M (nearest integer)

Ans.
Sol.

(mote),

M = x1000=4
[ ]H2304 Vsoln inmL
89. The mass of zinc produced by the electrolysis of zinc sulphate solution with a steady current of
0.015 A for 15 minutes is x10™g.
(Atomic mass of zinc = 65.4 amu)
Ans. 46
Sol. Zn* +2e" ——7Zn
W Q
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Ans.
Sol.
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W = zit
__ % 0015x15x60 =282 _ 4575410 g
2 % 96500 193000

. . . KK,
For a reaction taking place in three steps at same temperature, overall rate constant K = T If
3

Ea;. Ea, and Eaz are 40, 50 and 60 kJ/ mol respectively, the overall Ea is kJ/mole
30
E, =40, E, =50 andE, =60
[ k1k2
eff =
k3
B B
A ) e_RET _ A1><e RT Xéze RT
A, xeRT

On differentiating w. r. t. to temperature,
E=E, +E, -E,

=40+50-60=30
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