JEE-MAIN-2024 (27t January-Second 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
*1. Let e; be the eccentricity of the hyperbola X——y? e the eccentricity of the
. x? y? : ‘
ellipse —2+b—2=1, a > b, which passes through the rbola. If e;e; = 1,

irough (0, 2)

Ans.

Sol.

*2. _ quation, x> —x — 1 and S, = 2023 " + 2024 B", then :
(1) (2) 2S11=S1,+ Sy
) 2 (4) S11=S10+ S1w2

Ans. (1)

Sol. S, =2023a" +2024p"
S, , =20230"" +2024p"*
S, , =20230"? + 2024p"*
Sn = Sn—l + Sn—z
S12 =511 +Sy-
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*3.

Ans.

Sol.

Ans.

Sol
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Let R be the interior region between the lines 3x —y + 1 =0and x + 2y - 5 =0
containing the origin. The set of all values of a, for which the points (a% a + 1) lie in R, is:

) (-3,-1)%-%,1) @ (-3,0)%%,1)
@) (-3,0)%%,1] () (—3,—1)u[%,1)
)

3a’ -(a+1)+1>0

3a’-a>0=a(Ba-1)>0= (-, 0)u [0,

a®+3@+1)-5<0
a®+2a-3<0
a®+3a-a-3<0
@+3)a-1)<0=ae(-3,1)
From (i) and (ii)
ae(-3,0uU(1/3,1)

of the function fog is:

_2|x|+2+6x+15
5 2|x|+2+2x+5

B 2|x|+2x+7
8x +17

4x +7
4x +17

, if x>0,

,if x<O0.
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1 3 o +§
2 2
. 1 1 o .
5. The values of a, for which 1 § a +§ =0, lie in the interval

20+3 3a+1 0

33
 (-33) @ (3.0
3) (0,3) (4) (2,1
Ans. (2)
1 3 oc+§
2 2
Sol. 1 1 oc+1 =0
3 3
20+3 3a+1 0

C3—)C3—(0tcl+02)

1 3
2

1 1
3

20+3 3a

6. %,then 20— B is equal to:
(2) 1
4) 2
Ans.
Bcosx +log, (1-x
sl i x +10g, (1-%) 1
x—0 3
3+ X—— +| =X+ —
2 2) 1
3x2 3
3+p=0 a—-1=0
B:— a=+1
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7. Let g(x)=3f [gj +f(3—x)and f"(x) >0 forall xe(0, 3). If g is decreasing in (0, «) and

increasing in (a, 3), then 8a is:

1) 24 (2) 18
3) 0 4) 20
Ans. (2)

Sol. g(x)=3f[

5>3—x
3
X
3
o= g =18.
4
8 fy=y equation (x* — 4)dy — (y* — 3y)dx = 0,

ever zero, then the value of y(10) equals:

Ans.
Sol.
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Lin y_“*D 1 ve
y 4 |x+2
x=4,y=3/2
3
278 1(]a-2
=In| |5 |== +C
3 || 4lja+2
2

n 20, 191,18%,17,§,...,—129% is:

4

(2) -110

*9.  The
4) -115

10. For 0 < a <1, the value of the integral I dx 5 st
v1-2acosx+a
2
T T
1 2
@) n+a’ @ 1+ a?
2
T
(4) >
n—a

Y
®) 1-a?
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Ans. (3)
Sol. I=I dx 5
01—2acosx+a
sec?
= X ] 2 dx
0 1-tan’ > 0[1+a2[1+tan2Xj—Za(1+tan2XD
1+a%-2a 7)2( 2 2
1+tan?>
2

If tan> =t 1sec2 X dx = dt
2 2 2

dt
(1+ az)(1+ tz)— 2a(1— tz)
dt
t? (1+ a’+ 2a) + (1+ a’ - 2a)

N

N
Ot——8 O« 8 O%«—3

N

11. efined by f(x) =§+E and the function g(x) defined
X
and 0<x<1
. Then,
l<x<?2
uous for all x € (0, 2)
and differentiable for all x € (0, 2)
(3) gisco us but not differentiable at x = 1
(4) g is neither continuous nor differentiable at x = 1
Ans. (3)
X
Sol f(X)==+—
(x)=5+7
1 2
f'(t)==-==0
( ) 2 t2
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2_
t 4=0 =>t=%2,

(t-2)(t+2)

~———— = {(t) is decreasing in (0, 2)

2
t—2)(t
2t?
§+E, O0<x<1
(x)=17

. X ’gr(x):
2+x, kx <2 1 1<x<0

(41)! 5 (5!)!

*12.  Let a=——=and o
41" (51)"

(1) aeNandp eN
(3) aeNandp ¢ N

Ans. (3)
ol oo (4!)3!”[3: (5!)4!'
(41" (51"
24! 120!

(24" (120)"

*13. LetA and B be t
subsets of the
of the point

respectively. The total number of
of subsets of B. Then the distance

Ans.
Sol.

14. 1s 6 white and 9 black balls. Two successive draws of 4 balls are made

5 3
O @ —=
3 5
©®) o5 @) =
Ans. (2)

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 (27t January-Second Shift)-MPC-9

6 9
c, °cC 6! ol
Sol. 4 "4 x
PC, MC g 18 4 1T
41x 111 4ix 71
-3
715"

15.  Let the position vectors of the vertices A, B and C of a triangle be 2i+2j+k, i +2j+ 2k
and 27+]+ 2k respectively. Let I;, I, and |5 be the lengths of perpendiculars drawn from

the orthocenter of the triangle on the sides AB, BC an ectively, then £ +15+13

equals:

(1) 13 (2 12

(3) 1/5 (4)-.1/4
Ans. (2)

Sol.

16. i " 3 be the point (a, B, y). Then

(2 (343-242)
(4) (12,1—\/5)

Ans.

Sol. nd point satisfying the line (3, 4,3 - 2\/5)

()

17.  The integral
(x12 +3x% + 1)tan’1 [x3 + )

dx is equal to:

X3

(1) log, [ tanl[x3 + Xigj] +C (2) log, [ tanl[xa + isj] +C
X
@) log, [ tanl[x3 *%)] e (4) log, [ tan{xs v Xi] ] +C
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Ans. (2)
Sol. I= I (XB _Xz) dx
(xl2 +3x8 +1)tan‘1[x3 + 13j
X
x2 —idx

I=In

tant [x3

*18. ons in the interval [0, n?n} , for the least value

) Zi(zl“ -14)

4 Zi(z15 -15).

Ans.
Sol.

2sec?0-5secH-3=0
(secH-3)(2secH+1)=0

secO=3, _?1 not possible. n =13

1.2 3 13
_§+2_2+2_3+""2T3
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19.

Ans.
Sol.

*20.

Ans.

Sol.

JEE-MAIN-2024 (27t January-Second Shift)-MPC-11

1
27T
1. (1 1 1 1 13
P AR AT
1_[1j13
1 1 2 13
STa T |
2
1g_, 1 13 _2¥-2-13
_2¥-15
S= Y

T+ 2] +3k
AD of ZBAC

The position vectors of the vertices A, B a

and —i+ ] +3k respectively. Let | ¢
where D is on the line segment
(1) 45
(3) 49

(1)
AB=5AC=5
D mid point of

lues of inverse trigonometric functions, the number of
ying tan™(x) + tan™'(2x) = % is:

(2) more than 2
(4) 1

(1)
3) 0

(1)
tantx +tant2x = %

tanl[x+zxj—£

1-2x? 4
3x
1-2x2
3x=1-2x2
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2x? +3x-1=0
_ 3+49+8 -3+\17 -3+17 3-\17
- 2 2 2 2
X=J1_7—3

2

SECTION - B

(Numerical Answer Type)

This section contains 10 Numerical based questions. The answer t stion is rounded off to the

nearest integer value.

2_y z—7a X+3 vy

21.  The lines 2=£-Y _ he point P. If the
2 -2 16

distance of P from the line XTH =

Ans. 108
_ _ P(1,1,-1
Sol. X 2=l=Z 7anyon ( )
2 -2 16
X+3 y+2 z+2
4 3
-2+ )
Point of inte
i 2+2n _ D >
2 (-1 +25,1+35,1+0)
x+1 y-1 z-1
2 3 1

+28) +3(38) +2(2+5) =0

144 9 225 378 54

=t —t—=—=
49 49 49 49 7
14/? =108.

EZ
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*22.

Ans.

Sol.

*23.

Ans.

Sol.

24.

JEE-MAIN-2024 (27t January-Second Shift)-MPC-13

The mean and standard deviation of 15 observations were found to be 12 and 3
respectively. On rechecking it was found that an observation was read as 10 in place of
12. If p and o denote that mean and variance of the correct observations respectively,

then 15(u +u? + 62) is equal to

2521

2

2X ~(12)° =9= >'x? =2295

15
Actual : )" x; =182, x? = 2339

2_2339
15
2,2 2339

15

The coefficient of x***? in_

0

Coefficient of x*** (1 — x3)%0

-16 -12
100=8, a .
(i) ax+2y—-2=0parallelto2x-y+3=0
—322,32—4
2

(i) ax+2y—-2=0parallelto6x+3y+1=0
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P=16+16+E=32+E
25

25
[P] = 32.

25. Let f(x)=_[g(t) Ioge[i—_:j dt, where g is a continuous odd function. If
+
0

/2 2 2
_[ [f(x)+ X COSX}!X:[EJ — o, then a is equal to
o

X
I 1+e

Ans. 2
Sol. f(x)=]£g(t) log [ﬂjdt
: L1+t
1-t .
a(t) . In[—) = odd function x
1+t

“JIAZ[ x2 cos X
f(x)+

X
i 1+e

n/2

|=0+I

-n/2

x2 cos

26. Let A be a 2 x 2 real matrix and I be the identity matrix of order 2. If the roots of the
eguation. |A — xI| = 0 be — 1 and 3, then the sum of the diagonal elements of the matrix
A%is

Ans. 10
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Sol. A= A—x|=ff % P
c d d—x
|A-x1| = ad - x(a+d) +x* - bc
=x*—x(a+d)+ad-bc
Given = (x +1)(x—3)=x*-2x -3
atd=2,ad-bc=-3
=2 blla b|_ a’?+bc ab+hd
c djlc d| |ac+dc bc+d?

Sum=a?+bc+bc+d?’=(a+d)’-2(@@d—-bc)=4+6

27. If the area of the region {(x, y) : 0 <y < min{2x, 6x en 12A is equal to

Ans. 304
Sol.  0<y<min(2x, 6x — x%)

6
Area = %><4><8+J.6x—x2 dx
4

316

A=16+3x2 -
3

4

2 2 _ -
A=16+3(36-16 6x — X%, x" = 4x,x=0, 4

A =16+60

é lie on the circles |z -z,|° =4 and|z-z,| =16
a

n, the value of 100 |o/? is

*28

Ans.
Sol.

|oc|2—ocfo—20&+2=4

aZy + 240 = |of* -2 )

G
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o P o T
1 9z 0z 2-16
of Jof o

1-az, -az, + 2|0c|2 = 6|oc|2

4Zy +GZy =1-14|af ()
(i) & (ii)

laf =2 =1-14 |of?

15 |of* = 3, |a] =% 100]o/? = 20.

uches the line

*29.  Consider a circle (x — a)® + (y — B)2
i then (a+B)’ is equal

y + x = 0 at the point P, whos

to
Ans. 100
Sol. CPl'eto OP
B-4
:1, =
oa+4 b

Xx+y=0

r =52, OP = 42
. . . dy x+y-2 . .
30. differential equation d—=— passing through the point
X X—y
1 —1Y
(2,1)is t j—gloge £a+(y—1) ]z log, [x 1], then 5 + . is equal to :
X —

Ans. 11
Sol. dy _x+y-2

dx X—Yy

Xx=X+h,y=Y+Kk
gx_x+h+Y+k—2
dx  X+h-Y-k
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d_y_X+Y
dx X-Y'
h+k-2=0,h—-k=0=2h=2,h=1,k=1
putY = vX

d—Y=v+X£

dX dX

aX 1-v . 1-v

‘—-

1+ V2 __-[1+v

tan‘lv—lln(1+v2) =InX +
2
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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.

Ans.
Sol.

*32.

Ans.

Sol.

A ball suspended by a thread swings in a vertical
acceleration in the extreme position and lowest pos
thread defl(ecltijn in the extreme position will be

(1) 2tan™| /5

o that its magnitude of
equal. The angle (8) of

(3) 2 tan™ (%)

3
ag=gsinod
aa = Vzlf
Applying Work energ
%mv2 =mg/(1-co

vi=2g/ (1-
Given : aa

rget looses one third of its velocity after travelling 4 cm. It
before coming to rest. The value of D is:

(2) 2

4)5

Velocity becomes 2/3, v* = u® + 2as
429 =Vv*-2ax4

5v%/9 = 8a

4v?/9 = 2aD

D=32cm=32x10°m
No options given.
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*33. Given below are two statements: one is labelled as Assertion (A) and the other is

labelled as Reason (R).

Assertion (A): The angular speed of the moon in its orbit about the earth is more than
angular speed of the earth in its orbit about the sun.

Reason (R) : The moon takes less time to move around the earth than the time taken
by the earth to move around the sun.

In the light of the above statements, choose the most appropriate answer from the

options given below.

Options.

(1) Both (A) and (R) are correct but (R) is not the correct

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

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

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

lanations of (A)

Ans. (3)
Sol. Time period of earth Tg = 365 days

Time period of moon T, =27 days.

Te>Th

O < Om

34.  The truth table of the X
given circuit diagram is

A
0 0
@0 1 1

1 0 1
1 1 0
A B Y
o o0 1
@0 1 0
1 0 0
1 1 1

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 (27t January-Second Shift)-MPC-20

Ans.
Sol.

35.

Ans.
Sol.

*36.

Ans.
Sol.

37.

3)

Y =AB+AB
=A®B
= XOR gate.

The equation of state of a real gas is given by (P+i2 RT,where P,V and T
\%

are pressure, volume and temperature respectively an rsal gas constant.

The dimensions of t;iz is similar to that of:

P
(3) RT

1)
Dimension of a = [V?P]
Dimension of b = [V]
= Dimension of a/b®

A heavy iron bar
the shoulder of
experienced

d on the ground and the other on
0% with the horizontal, the weight

N2

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

Assertion (A): In Vernier calliper if positive zero error exists, then while taking
measurements, the reading taken will be more than the actual reading.

Reason (R): The zero error in Vernier Calliper might have happened due to
manufacturing defect or due to rough handling.

In the light of the above statements, choose the correct answer from the options given
below :
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(1) Both (A) and (R) are correct but (R) is not the correct 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 correct and (R) is the correct explanation of (A)

Ans. (1)
Sol.  For positive error measured reading is more than true reading.

38. Wheatstone bridge principle is used to measure the specific resistance (S;) of given
wire, having length (L), radius (r). If X is the resistance yire, then specific resistance

2
iS; S, = X(ﬂr J
L

If the length of the wire gets doubled then the value of ce will be:
S

1) >t

1

@ 2

Ans. (2)
Sol.  Specific resistance is the prope

39.  The threshold frequenc
(1) 16 x 10" Hz.
(3) 16 x 102 Hz.

Ans.
Sol.

40. nected to 230 V, 50 Hz supply. Turns ratio of primary

d resistance connected to secondary side is 46Q. The

(2) 11.5W
(4) 10.0 W
Ans.
Sol.
VZ 2
V2 = i =23V
10
2
p=Ye 2323 4 gy
R 46
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*41.  Given below are two statements:
Statement (1) : The limiting force of static friction depends on the area of contact and
independent of materials.
Statement (ll): The limiting force of kinetic friction is independent of the area of contact
and depends on materials.

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

Options

(1) Both Statement | and Statement Il are incorrect
(2) Both Statement | and Statement Il are correct

(3) Statement | is correct but Statement Il is incorrect
(4) Statement | is incorrect but Statement Il is correct.

Ans. (4)
Sol.  Both static and kinetic frictions are indepen

42. A current of 200pA deflects the coil of a 1 60°. The

current to cause deflection throug rad

(1) 120 pA
(3) 30 pA

Ans. (4)

Sol. ©= (@)I
k
For |1 =200

*43. of oxygen at 27° Cis :

R) = 8.31J/ mole K]

(2) 6845.5]
(4) 5942.0 J
Ans.
Sol.  Total Kin y = gnRT (f=5, T =300 K)

TE =6232.5

*44. During an adiabatic process, the pressure of a gas is found to be proportional to the

cube of its absolute temperature. The ratio of g—Pfor the gas is:
\%

(1)
3)

()
(4)

wlon g~
N|jw N ©
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Ans.
Sol.

45.

Ans.
Sol.

*46.

Ans.
Sol

47.

Ans.
Sol.

JEE-MAIN-2024 (27t January-Second Shift)-MPC-23

4)

PoT?

= P =kT® (k is constant)
= PV3? = const.

— C,/C, = 3/2

The atomic mass of (C** is 12.000000u and that of (C* is 13.003354u . The required
energy to remove a neutron from ¢C** , if mass of neutron is 1.008665u , will be :

(1) 6.25 MeV (2) 49.5 MeV

(3) 4.95 MeV (4) 62.5 Me

3)
Mass defect = [13.003354 — (12 + 1.008665)| u
Am = 0.005311 u

E = Amc® = 0.00511 x 931.5 MeV
E = 4.95 MeV

Given below are two statements : one is e other is
labelled as Reason (R).
Assertion (A) : The property

shape when the external force is

S to regain its original
omic and inter

In the light of the ab
below :
Options

(1) Both (A)

e potential Ae B
lied across A and B,
their rea e Vi, Vo, and Vs. r’{r}
Choose the option. ~
(2) Vi +V,> V3
(3) Vi+ Vo= Vs (4) Vi =V,
3)

The parallel branches have same potential difference
Vi + V, = V;(also, using KVL)
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48.

Ans.
Sol.

49.

Ans.

50.

Ans.

Sol.

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

labelled as Reason (R).

Assertion (A) : Work done by electric field on moving a positive charge on an
equipotential surface is always zero.

Reason (R): Electric lines of forces are always perpendicular to equipotential
surfaces. In the light of the above statements, choose the most appropriate answer from

the options given below :

Options:

(1) (A) is not correct but (R) is correct

(2) (A) is correct but (R) is not correct
(3) Both (A) and (R) are correct and (R) is the correct
(4) Both (A) and (R) are correct but (R) is not the corre

3)
W = QAV

For equipotential surface AV =0

=>W=0

The electric field lines are perp

equipotential surfaces.

An object is
intensity 6

Equipotential
~ surface

A\

3. An electromagnetic wave of
nd it is absorbed completely. The

igzht in free space = 3 x 10°m/s):

tated between two crossed polaroids then the transmitted
um for a rotation of :

(2) 45°

(4) 60°

I =l cos® ¢ sn2 o= Iisin2{2¢}

For maximum |, 2¢ = m/2
¢ = /4
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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.

*51. A closed organ pipe 150 cm long gives 7 beats per second with an open organ pipe of
length 350 cm, both vibrating in fundamental mode. The velocity of sound is
................. m/s

Ans. 294

Sol. Vi = —

Vl-V2:7

vl 1 1
= —|—-—|=7
2{2(1 fj
v =294 m/s.

52.  The electric potential at. of radius 9 x 107" cm

IS eeieeain, x 10°V

Ans. 8
Sol. Q
=
\%
*53. rs two points A and B separated by 80 min 2s. The

tarting pointis ................. m (use g =10ms™ ).

Ans

Sol. Uo

ua L

= So/.\

80 m, 2s

us B

*54.  Aring and a solid sphere roll down the same inclined plane without slipping. They start
from rest. The radii of both bodies are identical and the ratio of their kinetic energies is

7 .
—, where x is
X
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Ans.

Sol.

55.

Ans.

Sol.

56.

Ans.

Sol.

57.

58.

Ans.

Data incomplete
Masses of ring and sphere were not given.

-3
A series LCR circuit with L = @mH, C= 10

T T
source of 220V, 50Hz supply. The power factor of the circuit would be

F and R = 10Q), is connected across an ac

1

2
Z= \/R2 +(a)L—i)
wC

100
T
1 1
oC  27x50x107
Z=R
coso=1, (p.f.=1)

oL =27 x x10° x50 =10,R =10

=10

A parallel beam of monochromati
single narrow slit of width 0.00
placed on its focal plane. The fir
(degree).

normally on a
onvex lens on screen,
ngle of diffraction of

30
d sin 0 = A for firs
1x10° sin 06
sin 0 =1
9 = 30°

at the points A(1, 0, 4) m and B(2, -1, 5)
m. The magnitude of the torque acting on the

=8x10°(k+1)=8v2x10°Nm.

Qo= m U T
Il Il
TN
X O x

I
N

If Rydberg's constant is R, the longest wavelength of radiation in Paschen series will be

(04
— where a =
7R

144
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59.

Ans.

Sol.

*60.

Ans.

Sol.

JEE-MAIN-2024 (27t January-Second Shift)-MPC-27

I

m 1

=

|

=
[ I

=1 =144
7R

S N N
Il
w
1 5 T
N
1]
IN

Il

Py

| =

|

|-
| I

The magnetic field at the centre of a wire loop formed by two
semi-circular wires of radii R; = 2 m and R, = 4n m, carrying
current | = 4A as per figure given below is a x 10T« The
value of o is '
segments)

3
—7
B=Bl+BZ=”°N' 1,1)_4zx10 ><4|:i
2.\ 2 27,
. On opening

The reading of pressure metre att J I
e falls to 2.0 x 10* N/m?.

the valve, water starts flowing a
The velocity of water is found to
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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:
Statement (I): Oxygen being the first member of group
Statement (ll): Down the group 16 stability of +4 o;
oxidation state increases.

In the light of the above statements, choo
options given below:

(1) Both Statement | and Statement Il are i
(2) Statement | is correct but Statement |
(3) Statement | is incorrect but St
(4) Both Statement | and Stateme

s only-2 oxidation state.
decreases and +6

answer from the

Ans. (1)
Sol. Both the statements are

62.

Ans. _

Sol. lour due to formation of phenolphthalein in
63. ing reaction is a mixture of :

Product

OH
T
and HzC—C—1
2) |
CH3
' OH
(3) and (CH,), Cl 4) and (CH,), COH

Ans. (2)
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Sol. CH, H CH,
l:— |
O—Cll—CH3 % Cll—CH3
CH3 L} CH3

(Y OH

o @
- C(CH3 )3 « ?Z(CH3 )j+
more stable
carbocation

Hence, major product is given in option (2).
64.  Which structure of protein remains intact after ¢ n boiling?

(1) Tertiary

(3) Quaternary

Ans. (4)
Sol.  Primary structure of protein remai

*65.  Which of the following cannot fun

(1) MnO;,
3) N
Ans. (3)
Sol. N¥ isin its lo) ndergo reduction. So can not act

as an oxidisi

*66.

onformation is 60°

Ans
Sol. east stable conformation.

67. having all the elements with d*° electronic configuration from

(2) “°Pd, *®Ni, *Fe, **Cr
(4) *Ni, *Cr,**Fe, *°Cu

Ans. (3)
Sol.  Only option (3) is having all the elements in d*° electronic configuration.

68. Given below are two statements:
Statement (I): In the Lanthanoids the formation Ce** is favoured by its noble gas
configuration
Statement (Il): Ce*™ is a strong oxidant reverting to the common +3 state
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Ans.

Sol.

*69.

Ans.

Sol.

70.

Ans.

Sol.

71.

Ans.

Sol.

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

(1) Both Statement | and Statement Il are true

(2) Both Statement | and Statement Il are false

(3) Statement | is false but Statement Il is true

(4) Statement | is true but Statement Il is false

(1)

Both the statements are correct.

The technique used for purification of steam volatile wa
(1) steam distillation (2) dis
(3) fraction distillation under reduced pressure (4) fra

(1)

Steam distillation is used for purification of

iscible substance is :

The molecular formula of second homa
carboxylic acid is
(1) C2H402
(3) CH,O

(1)
Acetic acid will be
acids.

ologous series of mono carboxylic

iron is aged as setting up of electrochemical cell on the surface of

(1) »
Tin is hav wer standard oxidation potential than Fe. Hence, Sn can not prevent
rusting of iron, if its coating is peeled off.
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72. Match List | with List Il

List —I (Reaction) List-Il (Reagent(s)
OH OH (1 Na,Cr,0,,H,S0,
COOH
(A) — -
OH OH (1 (i)NaOH (i) CH,CI
CHO
(B) — -

NaOH (i) HCI

0, (iii)HCl

W
—(IV), (B) = (1), (C) — (i), (D) — (1)
) = (1N, (B) = (1), (C) = (1), (D) = (V)

OH 0
*) —hse,
ol
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OH OCH,
73. Identify from the following species in which d*sp® hybridization is shown by central atom :
(1) BF, () [co(NH,), T
@) [Pt(cl,)[ (4) SF, |

Ans. (2)
Sol.  [Co(NH,),]" will form inner orbital complex. Hence its'

74. Identify B formed in the reaction

Y O~ R g SN gt PR

. -
(1) CINH; — (CHp)y — NHaCI™

(3) HaN — (CH,)y ~ NH

Ans.
Sol.

75.

/CN
(2) HO-CH_
OH p =
® A (4) HO-CH{ _
CN CN =

Ans. (3)
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Sol.  Correct representation of bond line formula for given compound is
OH

A

NC CN

*76.  The order of relative stability of the contributing structure is:
o e

[ @ |
CH,=CH-C-H +—» CH,-CH=C-H

I I
I{B

:[l}:

tCH,-CH=C-H

I
Choose the correct answer from the option
@ 1>1>1u
) M>1>1

Ans. (1)

Sol. (i) Neutral > charged

(i) Positive charge
stable.

> 11> 1

*77.  The quanti
(1) Mole

Ans.

olution, which changes with temperature.

78.

s will not show Syl reaction :
(B) CHE -CH=CH-CI

CHE"CH Cl
(©) ©) 1y
Choose th appropriate answer from the options given below :
(1) (A), (B) and (D) only (2) (B) and (C) only
(3) (B) only (4) (A) and (B) only

Ans. (3)
Sol.  Vinylic carbocation is highly unstable. So, it does not show Sy1 reaction.
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79. Identify the incorrect pair from the following
(1) Polythene preparation —TiCl,, Al(CH, ),

(2) Photography - AgBr
(3) Haber process —Iron
(4) Wacker process —Pt Cl,

Ans. (4)
Sol. In the wacker process, PdCl, is used as catalyst.

*80. The final product A, formed in the following reaction sequ

() BH,
(i) H0,Q0H
Ph~CH=CH, ~z - > A

(iv) Mg ether, then HCHO/H;0+
Ph—CH—CH;
@ Cyon
2
(3) Ph—CH,— CH,— CH,

Ans. (4)
Sol.

Ph—CH=CH,

(2.303RT 9 v)
F
Ans. 18
Sol.  2H +2e——H,(9)
EH*/H2 =0
Given pH =3
~[HT=107
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0.0591 pH
E(:F/Hz =0~ 2 log [H+jz
—0'0591Iog 1
2 10°
0.0591
- X
2
-0.0591 x 3V
-0.1773V

=17.7x 1072V
Nearest integer is 18.

6

*82.  Volume of 3 M NaOH (formula weight 40 g mol™) wh
NaOH is x107" dm®. .

Ans. 7
_ _ 84g
Sol. Number of moles of NaOH = ——
40 g/

= 2.1 moles :
Let the volume be x dm?
M;V1 = number of moles =
=3 xx=21
Xx=0.7dm*=7x 10"

configuration is
z=70) and Fe*" (z = 26)

83.  Total number of i owing with

Ans.
Sol. _ ation.

84. value of square planar complex

Ans.
Sol.

*85. 9.3 g of aniline is subjected to reaction with excess of acetic anhydride to prepare
acetanilide. The mass of acetanilide produced if the reaction is 100% completed is

x107g.
(Given molar massingmol™ N: 14, 0:16, C:12, H=1)

Ans. 135
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Sol. ﬁ
O O
Iy
+HCT 07T CeH, T T
excess
Mass 9.3 g

moles£=0.1 0.1
93

Mass of product formed will be

0.1 x molar mass of acetanilide = 0.1 x 135 g

=13.59g=135x10"¢g

*86. For a certain thermochemical reaction
M —> Nat T =400K, AH® = 77.2 kJmol™?, AS

log equilibrium constant (log K ) is «

Ans. 37
Sol. AG%=AH®-TAS®
AG = AG® + RT InKq,
AG® = —RT In Kgq
AG® = 77.2 kJ/mol
= 77.2 kd/mol —
28.4 kJ/mol

*87. oles of Osto get ‘Y’ moles of O,, X +Y =
Ans.
Sol. mical eqaution is

PbS + 20, SO, +0,

Xis2and Yis 1.
So, X+Y=2+1=3

*88. Tot%[ number of compounds with Chiral carbon atoms from following is

8] o

i
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CH, = CH, = CH{NO,} = CODH
{:H:!' o E-Hl o LHH' o LHE o {:H 3
CH, - CH{l) - CH, - NO,
CH, - CH, - CH{OH) - CH,OH
CHy — CH - CH(I) - CyHs

1

Ans. 5
Sol. The compounds with chiral atoms are:
0]

*

*
HyC—CH,—CH(NO,)—COOH
*
CH,CH(I) - CH, —NO,

*
CH,CH,CH(OH)CH,OH

89. times of half

Ans.
Sol.

*90.  The number of non-polar molecules from the following is
HF, H,0, SO,, H,, CO,, CH,, NH,, HCl, CHCl,, BF,

Ans. 4
Sol. The non polar molecules are H,, CO,, CH, and BFs.
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