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27-Jan.-2024 (Morning) : PCM [SOLUTIONS]

MATHEMATICS 2+7-6 —3h—2-4 6A+11-8
Section - A (Single Correct Answer) 1 - 0 - 3
N =3A-6=0
) A=-2
Sol. "~IC = (k2 - 8)"C, |
r r B=@, 4, -1
r+1>0,r=>0
% AB=\(7-3) +(4+2)* +(11+1)’
G g 16+ 36+ 144
nC:rJrl
=+/196 =14
r+l 23 3.
n dx
Sol. —+ax=0
=k’-8>0 dt
(k—242)(k+2+/2)>0 X
X
ke(—o, —242)U(2V2, ©)  ...(I)
dx
r+1 —=—a‘[dt
sn2r+1, —<1 X
n In x| =—at+ ¢
=k’ -8<1 att=0,x =2
e 9<0 In2=0+c¢
- Inx =—at+1In2
—3<k<3 -...(I)
From equation (I) and (II) we get §= c™
ke[-3, ~2V2)u (22, 3] x = 2e* (D)
2. B d
& iby=0
Sol. B=(2A +7,-3k—2, 61+ 11) q T
Y e
y
In|y|=bt+A
t=0,y=1
0=0+A
y=eh ...(ii)

According to question

3y(1)=2x(1)
3e?=2(2¢?
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Point B lies on




Sol.

Sol.

For x(t) = y(t)

=2 =e™

2 = e(a*b)[

4

log, 2=t

3

A
Equation of CE

y—1=—(x-3)
x+ty=4

C

3.1 D (2.3)
orthocentre lies on the line x +y =4
so,at+tb=4

I, =szin(x(4—x))dx (i)

Using king rule
I = [(4=x)sin(x(4=x)dx _ )
(i) + (i)

21, = T4sin(x(4 —x))dx

21, = 41,

1, =2l

L_,

I2

361 .
I2

A

Sum of coefficients in the expansion of
(I-3x+10x*)"=A
then A=(1-3+10)"= 8" (putx = 1)
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Sol.

Sol.

Sol.

and sum of coefficients in the expansion of
(1+x?)"=Bthen B=(1+ 1)"=2"

A=B3

C

4,9,14, 19, ...., up to 25" term
T,,=4+25-1)5=4+120=124
3,6,9,12, ., up to 37" term
T,,=3+@7-1)3=3+108=111

Common difference of I series d, = 5
Common difference of 11" series d, = 3

First common term =9, and

their common difference = 15 (LCM of d, & d,)
then common terms are

9,24,39,54,69, 84,99

C

Equation of normal to parabola

y=mx —2m —m’

this normal passing through center of circle (2, 8)
8=2m-2m-m?

m=-2

So point P on parabola = (am?, —2am) = (4, 4)
And C=(2,8)

PC=+/4+16 =20

=20

[

x—-4 vy

+
1 2 -3

X=A y+1 z-2
2 4 -5
the shortest distance between the lines
_|@-b)-d xd,)|
d,xd,| |

A-4 0 2

[\) —_— - N —
—
>
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Sol.

10.

Sol.

|=4)(=10+12) -0+ 24— 4)|
B 121 —1j+ 0K | |

6 ‘2@ 4)
NG

3 A—4|
A—4=13
r=17,

Sum of all possible values of ), is =8

D

]\/3+X—\/1+X

‘ 1
!JgTHMdX J3+x) 0™

1 1

% j\/3+x dx—J‘(\/1+x)dx}
Lo 0
i 3 E

1 2(3+x)2 _2(1+x)?

2 3 3

L 0

112g_303) —3£2Z —1H
2|3 3

p—

%[8—3@—2\5“]

:3_f—§ﬁ:a+b\/§+c\/§

2a+3b—4c=6-2+4=8

D

LetS={1,2,3, ...... , 10}

R={(A, B):AnB=#¢; A, BeM}
For Reflexive,

M is subset of 'S'

So peM

for 0Nno=0
= but relationis ANB#¢

So it is not reflexive.
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11.

Sol.

12.

Sol.

13.

Sol.

For symmetric,

ARB ANB=#=¢,
=BRA =BnA=0,

So it is symmetric.

For transitive,

IfA={(1,2), (2, 3)}
B=1{(2,3),3,4)}

C=1{3.4),(5,0)}

ARB & BRC but A does not relate to
C So it not transitive

A

lz—i=z+i|=1|z 1]

v
1/“‘ = e

A

Ce
(0, 1)
ABC is a triangle. Hence its circum-centre will

be the only point whose distance from A, B, C
will be same.

Son(S)=1
C
(2k, 3k) will lie on circle whose diameter is AB.

(0, 0) A
x-D®+y-D=0
XX+yP—-x-y=0 ... (1)

Satisfy (2k, 3k) in (i)
(2k)> + (3k)> — 2k — 3k = 0
13k>— 5k =0

hence k :i
13
D

f(3,):3(7x—12—x2)

for f(x) to be cont.
b|x*—7x+12] (for £x) )
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—_a(x—3)(x—4)_x<3:>—_a y:10—8x
b (x=3)(x-4)’ b 5

—f(3)= (D)

2 Qv
X’ (10-8%)

> 200 =1 (put in original equation)

Hence f(37)= _T;I

lim (sﬂn@*ﬁ] 16x” +100 + 64x* —160x
Then f(37)=2" ** /=2 and 200 =1
f(3) = . 4x2—-8x—15=0
Hence f(3) = f(3%) = f(3)
+
<o 8 £+/304
=b=2= —% 8
8++/304 8 —~/304
b:2,a:—4 X, = 2 ; X, = 2
Hence only 1 ordered pair (-4, 2)
10-18++/304 2++/304
4. B Similarly, y = -
0 5 5
Sol. ;a“ =30 2-304 2++/304
Yi = 5 5 Y2 = 5
a, ta,t... +a,=50 ... (1)
Y a,a,=1100 i Distance =y/(x, —x,)* + (3, ~v,)’
LT
Ifa +a,+.... +a,=50. :\/4X304+4X304=\/1691
64 25 5
(a,ta,+....... +a,)) = 2500
0, 16. D
= »a +2)» aa =2500
; kzﬂ . Co-ordinates of A:(é, §j
33
10
= > a’ =2500-2(1100
; ‘ ( ) Co-ordinate of B z(?, gj

10
a’ =300, Standard deviation 'g"
1

Slope of OA =m, =

i=

:\/za?_[ZaiT: /300_(@}2

10| 10 10 (10
=30-25=15

15 A

Equation of chord with given middle point.
T=S5,

x y 1 1

_— = — ml—mz

25 40 25 100 tan0 = ———
+m1m2

8x+35y 8+2

200 200
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6
tan@zimzﬁ
1410 41
25
tane—ﬁ
41
17. B

Sol.

given ax¢=b
= (@x¢)-b=b-b=b[=
—a-(Exb)=[d ¢b]=@Ex¢)-b=27 ....(i)

Now d-b=3-6+3=0 ....(iif)

a-¢=3 ...(1v) (given)
By (i), (ii), (iii) and (iv)
27-0-3=24

18. B

\/1+ 1+x —\/_
x—)O

Sol. a

1+x* =1
=lim

(i - )

=lim

. 4[m+\/_j( 1+x* + )

1
Applying limit a = ——=
pplymg 4\/5

sin® x
=lim—————

=032 —/1+cosx
_ m(1+COSX)(\/5+\/1+COSX)

x>0 2—(1+cosx)
b= lirrg(l + cos X)(\/E ++/1+cosx)

Applying limits b = 2(\/5 +2 )= 42
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1
Now, ab® =—=x (4/2)° =32

19. D

cosx sinx O
—sinx cosx O

0 0 1

Sol. f(—x)=

1 00
f(x)-f(—x)=|0 1 0|=I
00 1

Hence statement - I is correct
Now, checking statement - 11

cosy —siny 0

f(y)=|siny cosy O

0 0 1
cos(x+y) -sin(x+y) O
f(x)-f(y)=|sin(x+y) cos(x+y) O
0 0 1

= f(x)-f(y)=f(x+y)
Hence statement - II is also correct.
20. D

Sol. f:N{I} > N
f(n) = The highest prime factor of n.
f(2)=2
f(4)=2

=> many one
4 is nt image of any element
= into

Hence many one and into

Neither one-one nor onto.

Section - B (Numerical Value Type)

21. 5

(o — 2]+ 2K) - (o + 20 — 2Kk)
Vo +4+4y0” +407 + 4

Sol. cosO=
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o’ —40—4 dt  3t+4t-6_t-6

cosO =

Vol +8+/5a° +4 dx  2t-3  2t-3
=a’—4a-4>0 —2t_3dt=jdx
t—6
=o' —4a+4>8
2t—12 9
= (0—2)*>8 j( +—j-dt:x
t-6 t-6
S oa-2>2J2 ora—-2<-242 2t+9In(t—6)=x+c
a>2+2J2 ora<2-22 22x +3y—2)+9In2x +3y—8)=x+¢
ae(—o0, —0.82)U(4.82, ) x=0,y=3
c=14
Least positive integral value of oo =5 4x + 6y — 4 +9In (2x + 3y — 8) = x + 14
22. 2890 x+2y+3In(2x+3y—-8)=6
Sol. f(x)-f(y)2Inx—-Iny+x-y a=1,p=2,y=28
f(x)=f(y) _ Inx—Iny oat+t2p+3y=1+4+24=29
2 +1 24. 119
X—Yy X—y
Letx >
Y Sol.
mf(x)>L41 (1)
y—X X
Letx <y
. 1
limf'x)<—+1 ... () |
o X A= [[8-4y")—(-2y")dy +
fl(x7) = f1(x) 0
1 3/2
F'(x)=—+1 [ 184y -2y -4y
1
f'(iJ:xzﬂ 2y | 4y 1" 107
x2 = 8y—i 12y—y2—i _U/_m
3, 3 12 n
20 20
D P+ =>"x*+20 ~m+n=119
- - 25. 9
:20><261><41+20 !
3 4
=2890 Sol. 8=—1 1+ 3
23. 29 4 (‘4)
Sol. 2x+3y-2=1 4x + 6y —4 =2t
dr
dy dt infini -2
H 4y _dt Ax+6y—T=2t—3 (sum of infinite terms of A.G.P 1—r+(1—r)2
dx dx

dy _—(2x+3y-2)

4
:}—p:4:>p:9
dx  4x+6y-7 9
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26. 12

5 5 1 25
S 1. a=P X:3 =X —X—=—
° X =)= 6 6 216
3
b=P(X>3)=> EXI{EJ 1
6 6 (6) 6

25

_216 _25 6_25

U5 216 1 36
6

27. 48
Sol. cos2x+asinx=2a—7
a(sinx—2)=2(sinx—2)(sinx+2)
sinx=2,a=2(sinx + 2)
=ae[2, 6]
p=2 q=6
r = tan 9° + cot 9° — tan 27 — cot 27
1 1
sin9-cos9  sin27-cos27

:2{L_ 4 }
J5-1 J5+1
r=4

P q T=2%6x4=48
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28. 202

Sol. f(x)=x>+x2-f'(1) +x - £"2) + £"(3)
f'(x) = 3x2+2xf'(1) + £"(2)
f"(x) = 6x +2f (1)
f"(x)=6
f(1)=-5,£"(2)=2,£"3)=6
fx)=x>+x2-(-5)+x - (2) +6
f(x) =3x>—10x +2
f(10) =300 — 100 + 2 = 202

29. 28
2 0 1
Sol. A=[1 1 0 B=[B,, B,, B,]
1 0 1
Xy X, X3
B =y, |)B,=|y, |- Bi=|y;
Z, Z, Z3
2 0 1]x 1
AB, =1 1 0}y, |=|0
1 0 1]z 0
X, =1 VY, = 1, z,=

x—2y3 ,3—

B=

I—I

-1 2
a=B]=3
B=1
o’ +B°=27+1=28

30. 5

Sol. X’ +x+1=0=>x=m, 0 =a
Let o =w
Now (1+a) =-0" =-0’ =1+
A=1,B=1,C=0
~5BA-2B-C)=53-2-0)=5
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PHYSICS

Section - A (Single Correct Answer)

3. D
ds
Sol. Vv=—=4j
0 at J
Att=1 sec V=4}
32. B
Sol. Gases have less viscosity.
Due to insoluble impurities like detergent surface
tension decreases
33. A
. (A + 8min j
A sin 5
Sol. cot—= —A
sin—
2
A .(A+6m]
= cot— =sIn
2
A+d,. m A
2 2 2
o =m—2A
34. C
Sol. Net force on particle must be zero i.e.
qE+qVxB=0
Possible cases are
() E&B=0
(i) VXEZO, E=0
(i) qE=-qVxB
E£0&B=#0
35. D
GM 1
Sol. g=—F=>8x e
& _R/
g Ri
R
g, =4g, (Rz :71]
36. B
vi12x12
Sol. tan®=——=
Rg 10x400
PAGE No. : (8)

37.

Sol.

38.

Sol.

39.

Sol. 7

40.

Sol.

41.

Sol.

42.

Sol.

43.

b

1.5m
h
tan0=—
1.5
h 144
=>—=—
1.5 4000
h=54cm
D
P end should be at higher potential for forward
biasing.
B

Spherometer can be used to measure curvature
of surface.

C

P P
2m, 2m,
h_m 2
P, m, 5
C

Q = AU as work done is zero [constant volume]
AU=ms AT
=0.08 x (170 x 4.18) x 5 = 284 1]

B
2
roc—
L_ 4
r, 3
16
I, _?R
C
Change in flux
Average emf = ——————
Time
_A0
At
0—(4x(2.5x2)cos60°)
- 10
=+1V
C
KQ_kQ

Sol. Potential difference =

I

1 2
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L, = (\/8)2 +0

As =1, = \/g m
So potential difference = 0
4. D
Sol. As amount of energy incident on cell is same so
current will remain same.
45. D
Sol. Momentum will remain conserve
1000 x 6 =1200 x v
v=5m/s
46. B

1
Sol. I :ESOE(Z) xc

I:%><8.85><1012 x4x10* x3x10°

I1=53.1 W/
47. A
Sol. [h] = ML*T""
[L] = ML*T""
[P] = MLT"'
[t] = ML2T

(Here h is Planck's constant, L is angular
momentum, P is linear momentum and 7 is moment
of force)
48. C
Sol. For null point,
45 R
60 40
pl _ pl
Also, R :X :F
0.1
—_— X
nx7x107*

p=66x10"Qxm

4.5x40=px 60

49. A
Sol. Resistance of each part = R/5
Total resist ! X R.R
otal resistance =2 X = ="2

50. B

Sol. For monoatomic molecule degree of freedom =
3.

K ==K,T

avg 2 B
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0.414x1.6x107° x2
© 3x1.38x107%
=3200K

Section - B (Numerical Value Type)

51. 673
Sol. u =5 m/s

V. =23 m/s
23-5

t=——=0s
3

v,=0+at=0+2x(6)=12m/s
V2=Vi+V§=232+122=673

v=+/673 m/s

52. 3

Sol.

2Tsin 30— Ko 5 rag
2 R

5l

Kq,Q

R ean

(9><109)(2n><30><10’]2)
(0.30)" x2m

-3
_ 9%x10 230 _aN
9x10
53. 2
Sol. ¢ = Mi = Mij sinwt
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54.

Sol.

55.
Sol.

56.

Sol.

57.

Sol.

S8.

Sol.

59.

Sol.

EMF = —M% =—0.002(i,0coswt)

EMF,,, =i,0(0.002)=(5)(507)(0.002)

EMF, ==V
2
31
ha :E & :i L — +1_5 :ﬂcm
®oowoow, 3/2 8/5 4 4
236
Q = BEProduct - Rectant

=2(118) (8.6) — 236(7.6) = 236 x 1 =236 MeV
16

m a_ [ om
N

a a
m a m

I=ma’+ma’+ m(\/za)2

= 4ma’

=4x1xQ)P*=16

12

\Y =Ao =10 =40

at mean position

0=—
2

v=mVA? —x?

5:% 4 —x* =>x*=16-4

X =+/12 cm

160

B:(“_Oiszz 4TE><;07><10
2ma nx(xlOZJ
2

=16x10°=160 uT
400

=
<|I+
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10 8
VA _VB :6—?:§V01t

Q=C(V,-Vy)

:150><§:4001.1C

60. 2
AP

. B=———
> (AVJ
A\Y4

_(AV)_ pgh _1000x10x 4000
\Y% B 2x10°

=2 x 1072 [~ ve sign represent compression]

CHEMISTRY
Section - A (Single Correct Answer)

61. (A)
Sol. Phosphodiester linkage

5 end of chain

@E]
"

Phosphodiester

linkage
SUGAR
OH
3 end of chain
62. (B)
0 OH
Sol. b o /©\
e
0 0 HO OH

Aromatic
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63. (D)
Sol. Fluorine does not show variable oxidation state.
64. (D)

N"<— localised lone pair& sp

Sol.
H
65. (D)
Sol.
3d’ 3d* 3d’ 3d°
No. of unpaired e~ 3 2 3 4
Spin only magnetic moment J15 BM | +/8 BM | +/15 BM | /24 BM
66. (D)
O 0]
Il Il
Sol. H;C CHs—CH
& @ oo,
Active
methylene
group
] )
|l Il
C C
A
H,C CH ~CHyCH,
3 o) 2 :

Conjugate base is more stable due to more
resonance of negative charge.

67. (D)

Sol. Solution with negative deviation has

P, <P X, +P, X,

P, <P X,
P, <P,X,
If vapour pressure decreases so boiling point
increases.
68. (C)
Sol. [FeF >~ : Fe* : [Ar] 3d°

F : Weak field Ligand

KREREAERER

No. of unpaired electron's = 5

n=45(5+2)
n=+/35 BM
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69.

Sol.

70.

Sol.

71.

Sol.

[V(H,0),]": V*2 : 383

]

No. of unpaired electron's = 3

n=.33+2)

n=+/15 BM
[Fe(H,0),]™ : Fe™ : 3d°
H,O : Weak field Ligand
G

No. of unpaired electron's = 4

n=14(4+2)

n=+24 BM
(D)

H

e |
c*y ™l

Cl
u=0

CHCl, is polar molecule and rest all molecules
are non-polar.

©)
s-block elements are highly reactive and found in
combined state.

(A)
Acidic strength

OH OH OH

NO,
NO3

Ethanol give lucas test after long time.
Statement (I) — correct

Statement (II) — incorrect

PAGE No. : (11)



72.

Sol.

73.

Sol.

74.

Sol.

75.

Sol.

76.

Sol.

7.

Sol.

78.

Sol.

79.

Sol.

80.

Sol.

(D)
oM OH OH OH
NO;
@’ , @ @ : Bu—OH
{ rli? [‘iB';_ i) ﬁ"“le (A)
LY -M A%
(B)

Solid Boron has very strong crystalline lattice so
its melting point unusually high in group 13
elements.

(

(

D)
o
LJ is Alicyclic
D)
PbCrO, + NaOH (hot excess) —
[Pb(OH),]-* + Na,CrO,
Dianionic complex with coordination number four.
(A)
Aqueous solution of (NH,),CO, is Basic pH of

salt of weak acid and weak base depends on K,
and K, value of acid and the base forming it.

(B)

3-ethy 1, 1 -dimethylcyclohexane
(A)
NaCl + conc. H,SO, + K,Cr,0, —
CrO,Cl, + KHSO, + NaHSO, + H,0
(B)
Reddish brown
CrO,Cl, + NaOH — Na,CrO, + NaCl + H,0O
©)
Yellow colour
(D)
SN! — Racemisation
SN? — Inversion
(A)
Electronic configuration of Nd(Z = 60) is ;
[Xe] 4f 4 652
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81.

Sol.

82.

Sol.

&3.

Sol.

&4.

Sol.

Section - B (Numerical Value Type)

(107 gm or 108)
Eq. of Ag = Eq. of O,

Let x gm silver displaced,

xxl 5.6
108 227"
(Molar volume of gas at STP = 22.7 lit)
x=106.57 gm
Ans. 107
OR,
as per old STP data, molar volume = 22.4 lit

xx1_ 56 4 <2108 gm
108 22.4
Ans. 108

(2)
Let, R = k[HI]"

using any two of given data,

3x107 (0.01}“
7.5x10*  (0.005

n=2

®

CH, +20, —» CO, + 2H,0

22

Moles of CO, = m -

So, required moles of CH, = 0.5

Mass =0.5 x 16 =8 gm

(1200)

Using, first law of thermodynamics,

AU=Q+W,

AU = 0 : Process is isothermal

Q=-W

W =-P_ AV : Irreversible
=-80x 10° (45-30)x 1073
=-12007J

0.5
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85. (4)

Sol. /“ﬁ/\ L
Peroxide

2chiral centres

No. of stereoisomers = 4.

86. (3)

Sol. B, C and D are Aromatic.

87. (4)

Br

Sol. -NO,, - C = N, —-COR, -COOH

are meta directing.

88. (16)
Sol. n =4 can have,
4s |4p | 4d | 4f
Total e 2161|1014
Total e WithS=+% 113|517
So, Ans. 16
89. (6)
Sol. 0= C=0 : BO=3
NO = N=0O : BO=3
90. @)
Sol.
Compounds | SO, | H,SO, | SOCI, | SF, | BaSO, | H,S,0,
O.S. of Sulphur | +6 +4 +4 +4 +6 +6
e o ©o
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