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Physics
Section - A
1. (c) See-back effect
Low thermal conductivity
High electrical conductivity

2. (c)
T Adiabatic
P ¥ Pressure increases
A —> compression
Isothermal
v
dP dP
(@) e~ (@)
dv Adiabatic dv Isothermal
3. (¢
+ — E
| e--e
_ - +q
(0} N - -
Here E=——,tT=PXE
€o
T=0
U=-P-EU - minimum
4. (c)
he =W + eV,
A Tes
hC
7 =W+ (Kmax)
Kmax
s Ve =
S e
5 (a)

2

Nm
(1)=—2><104
r =8.0 cm
q
b=—>q=¢d
€o

= (8.85x10712) x (=2 x 10%)
q=-17.7x1078C

6. (b)
AQap = 0 adiabatic
AQpc = AWpc
= nRTIn (E) = 450RIn <8><—10_6>
Vg 6 %1076

4
= 450RIn (§) = 450R(In 4 — #n3)

~ AQ = AQap + AQg¢
AQ = 450R(In 4 — £n3)
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Direction of propogation

=ExB

9. (b)ForB
ﬁ_ﬁ Mo — Hq
V u R
15 1 05
V R R
2
15 1 2
V 2R R
1.5_—5:>V B
V 2R BT
For A
15 2 05
V 3R -R
15 1 2
V 2R 3R
15 7
V  6R
\Y 9R
AT 7

Distance between images

9
= 2R - (O.6R + 7R) = 0.114R

10. (a)
Vi =Ajm
V, = Am;
A=A,
Ky
Vi_®1_Nm
V, o Ky
m
Vi K4
v, K
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11. (d) In elastic collision for same mass, velocities interchange

A B

O— .O¢

V,=5 V=2
Before collision

A B

After collision
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C B C
5;::50:::4 Oz O

V=47V, =5

Before collision After collision
Va=2m/sVg=4m/sV:=5m/s
12. (d)
Power = 1_5 . V
d

F=d—rtJ[p=mv]

dm
F=(gr)v = o
3
F = Cv2
Power = C(v3¥/2)v = Cv®>/?
p? o v®
13. (b)

1_(1.5 1)(2)
f~\133 /\R
1

_<1.5><3 1)2 )
-\ 4 g (@

(i) divided by (ii)
fl

24 4
f' =96 cm
14. (c)
=1
=0,
S
qll + 0

C=6uF — 35V=V, —C,=12pF
—L]'- - 0

q; =6 x5 =30uC

Finally
S
=6V | + +|q,=12V.
- Ve - -
Q=6V.| ~la=—12V,
6V.+12V.=30+0
18 V. = 30
Ve = 30 = 5V It
c=18~3'°
6X5
=qp = = 10uC
12x%x5

15. (c)
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r=——
243

L= (mvr,) x3

a
=mvyg——=X3

2V3
V3
= — mvoa
16. (d)
(A) [Y] = @ > M = MLt T-2(1)

(B) Torque (%) = x F
(@) = L x MLT~2 = ML2 T~2(IV)
(C) Coefficient of viscosity = F = nA‘Z—‘t’
n — Pa-sec
MLT~? .
Ml =—7—xT=ML"' T (D)
(D) Gravitational constant (G)

GM;M
F=—0’
r
- F.r? _MLT‘ZXLZ_M_1L3T_2 i
[]_mlmz_ M2 - ( )

17. (b) (A) Magnetic induction — Gauss (I11)
(B) Magnetic intensity

(H = E) — Ampere / meter (IV)

(C) Magnetic flux — Weber (Wb) (11)

(D) Magnetic moment — Ampere-meter 2
(M =i A)

18. (a)

B

XOR (Exclusive OR)
19. (a) By using average form of Newton's law of cooling
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90-80 (90 +80 20) ,
t 2 e (D
80 — 60 80 + 60

k( . —zo) e (i)

tl
(1)/(i1)
10xt'" 65
tx20 50
65 13

t’—65><2t— t=—t
T 50 25 5

20. (a)
n=4
n=3 v
]1:2 A A

n=1 v Vv ¥

Total possible transition = 6
Section - B
21. (8) Assuming long solenoid

N
B= ko (7)i
moNi (4w x 1077)(200)(0.29) .

B 29 x 10~%
= 8mcm
22. (1320)
Ve Q _ it _ itd
S C (@) ~ go(mr?)
d

_ go(mr?) (X)

=>d= n .
(9 x 10712) (g) (0.1)2

0.15
d=1320pm
23. (7700)
ab*

="

AQ Aa Ab Ac Ad
= —x100= [—+4—+—+— x 100
Q a b c d

X 3 4(0.1) (0.2) 0.1 % 100
:)—1000_[%+ 20) " \%0 +%]
=>x=7700

24. (8)

/GM
L=mvogR=m TR = mvGMR

here M is mass of star

(7 x 108)m
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ap = kt, k is constant

aq = a, a is constant

agp =ag—ap =a—kt

as initial velocities are not mentioned in question, so will have to assume two cases.
Case-l

uqgp and agp in same direction

P

u

o=

e
H_ .l

Total number of crossing = 2
Case-ll
uqgp and agp in opposite direction

A 4

Total number of crossing = 3
Chemistry
Section - A

26. (b)

27. (b)

28. (b) Statement 1 is true.

In partition chromatography, stationary phase is thin liquid film present in the inert support.
Statement 11 is false.

Because stationary phase in paper chromatography is water.

29. (a) Valine, Lysine and Threonine are essential amino acids.

30. (d) Stability order of carbocation

fan]

Ph_g Fh @
Y = ©/ Z::>©_ e f\\q_
Ph

31. (a)
32. (b)
33. (c) Statement-I
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CH; CH;

@ I-[NO;;’HQSO4 @\
CHg CHS
(m-xylene) NO,
Oxidation
COOH
COOH
NO;
Statement-11 —CH; group is o/p directing while —NO, group is meta directing.
34. (a)
35. (a)
36. (a)
37. (a)
38. (a)
H H
Hy | |
C=C—C-C=C-C-H
s |
HH H
o bonds =13
T bonds = 3
39. (d)
40. (b)
41. (a)
NO, e
©/ SwHCI @’ ? NaNOyHCI @’
N
I
N
OH p-naphthol
Q0 <
AZO dye
42. (d)
43. (a)
44. (a)
45.(b)

H
|

@/ CH3 HBr ©/ EB\CHg
S? lBl
OH
©/ +CH,Br

Phenol
Section - B

46.(0) Yellow coloured & low spin complex are
K3[Co(NO3)6]& K4[Fe(CN)¢]
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0) K3[Co(NO3)e]
Co*3 = [Ar]3 d°

In presence of ligand field
A 17 O] (11
3d| 45 4p |
d-sp” hybridisation

Magnetic moment = ,/n(n + 2)BM
= 0BM

K4[Fe(CN)¢]
Fet? = [Ar]3 d°

In presence of ligand field

[Ar] '%'M [ L1 I|
4s

(1

3d 4p
d*sp” hybridisation
Magnetic moment = ,/n(n + 2)BM
= 0BM

47.(b)

ofc!
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Above two isomers of CqH;, have four different sites for aromatic electrophilic substitution reaction.

48. (60)

0
32 Wek: NG N

Il .
0 e
Benzaldehyde

53 gm O
U W\
Ph
33 - LMOI Dibenza]acet«:}ne1
106 20 (Product)
3.51 gm
U
25 = 0.015Mol
234
(Actual)

1
Theoretical = — Mol
coretical = 7o Mo

5
X 100 = 60%

0, 1 =
% yield 1740

49. (275)
50. (12)
Mathematics
Section - A
51.(c)
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(a—5)2—-8(15-3a) <0

a’+14a+25-120<0

a’?+14a—95<0

(@+19)(@-5)<0

a€ (—19,5

~—=19<x<5

ZXEXXZ — (12+22+""+4‘2)+(12+22+"'+182)
4x5%x9 18x19 x 37

+
6 6
=30+ 2109
= 2139

52.(c)
sinx +sin?x =1
= sinx = cos?x = tanx = cosx
-~ Given expression
= 2cos?x + 6[cos'? x + cos®x] + 2cos®x
= 2[sin® x + 3sin® x + 3sin*x + sin® x]
= 2sin® x[(sinx + 1)3]
= 2[sin®x + sinx]3

=2

53.(d)
Cy:lyl =1 —x?
CZ:XZ +y2 = 1

ax
/"

~ Required Area
= a = 4[Area of circle in 15¢ quad. —fol (1- xz)dx]

T [ x31]
=4|=—|x==

4 3 0
_ 8
O=T 3
~3a=3mT—8
~9a=9m— 24
.'.B:9,y=—24
~|B—yl =33

54. (c)
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f;(x) = logs(18x — x% — 77)
2 18x—x2—-77>0
x2—18x+77<0
Xx€(71Da=7,=11
2x2 +3x—2
f(x) = logx—1) <m>
_ 2x* +3x — 2
ox—1>0x—1=# 1,m
2x—1Dx+2)
x-4Hx+1)

x>1,x+ 2,

Xx>1,x+ 2,

+ - +
1 1 L 1

-2 -1 172 4
X € (4, )
y=4
o + B2 +vy2 =49 +121 + 16
= 186
55. (a)
56. (c) Vector parallelto 'L
i 7 k
2 1 =2
1 3 4
=502i-2j+k
Equation of 'L
x—2 y+1 z-3

=107 —10j + 5k

> — = A(say )
Let Q(2A+ 2,—2A— 1,1+ 3)
=2>2A+2=0=21=-1
= Q(0,1,2)
d(P,Q) =3
57. (b)
S$={0,1,23..... }
2
logey = loge (g)
2 X
-s-()
M
Required
sme 1+ (@ +@) o e -3
um = z z z == T 273

58. (d)
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Area of A AOB =

Area of A AMN =
Equation of ABisx+y =
OA = 1,AM = sec(45° —0)
AN = sec(45° — 6)cos©
MN = sec(45° — 6)sin 6

1 2
Ar(A AMN) = > x sec?(45° — 0)sin 0 - cos 6 = 5

> tan0 = 2,5
tan B = 2 is rejected
AN A
NE- 1~ cotf =2
59. (c)
[ (0.2)

‘”é 1)
M- L272)
N

Equation of chord T = S;
5y 1.y 25 1
2633 =51
5 'y 100+9 109
> —4+ == -
18 8 144 144
= 40x + 18y = 109
= a=40,8=18
> a+ =058
60. (c)
61. (a)

1 1 1
1 2 4
1 4 10
=4—-6+2=0
For infinite solutions

A = =120-16)-1(10—-4)+1(4-2)
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Ay=Ay =47, =0
m?2—3x+2=0

m=1,2

a=1,p=2
10 10 10

Z (n“+nﬁ)=z n1+z n?
n=1 n=1 n=1

_ 10(11) N 10(11)(21)

2 6

=55+ 385

=440

62. (d)

(V2)2 (V2)} (V2)*
A =|(V2)} (V2)* (V2)S
(V2)r (V2)P (V2)°

[ 2 2v2 4
A =242 4 4&]
| 4 4V2 8
1 V2 211 V2 2
A? =22[x/§ 2 2\/§Hx/§ 2 zﬁ]
2 22 4 ll2 22 4

2+4+8) (2V2+4V2+8V2) (4+8+16)
Sum of elements of 3" row = 4(14 + 14v2 + 28)
= 4(42 + 14V/2)

=4

=168 + 56V2
o+ BV2
~oa a+p=168+56 =224
63. (a)
A(l, 2,2)
P (1,-1,2)

—>(1,-1,2)=d
Lx—1_y+1_z—2_
1 T o1 T TH
P(u+1,—p—12p+2)

AP-d=0= (u—p—32p)- (1,-12)=0

1
=>u+u+3+4u=0=>u=—§
'P(_1+1+1 12(_1)+2)
N2 T2 TP\ 2

P (1 -1 1)
2727
Now general pt. on L, isQ(—1+A,1—2A, -2+ 1)
Equate it with general pt of L
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p+1=—-14+A —p—-1=1-2A 2u+2=-2+4+2
u=2A-—2 u=2A-—2 l
2A0—=2)4+2=-2+A
2A—4+2=-2+2
u=-2A=0
~Q=(-11-2)
1
2

(4,2)
Mg = 0 = OM is vertical
S>a=2
~ Centre (0) = (2,—4)
r=0A=,(2-4)2%+(2+4)? =40
mid point of chord is N = (1,2) ~ ON = /37
~ length of chord = 24/r? — (ON)?

=2v40-37 =23
65. (b)
_ 1211 412
Al = |321 azz|
= djqjdpzz —Aazi1dgp
={-1,0,1}
X | P, P,X; P, X?
1 3 3 3
16 16 16
1
0 —0 0 0
16
1 | 2 3 3
16 16 16
, 3
ZPiXi = 0 ZPiXi = §
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66. (d)
Bag1 ={4 W,5 B}
Bag 2 = {nW, 3B}

P( W )_29
Bag2/ 45

= (5) < (5) () * () = 55
B, B, B, B,/ 45

4 n+1 5 n _29

9*nt4 9 n¥a a5
n==6
67. (a)
7103 = 7(719%) = 7(343)3* = 7(345 — 2)3*
7103 = 23 K, + 7.234
Now 7.234 = 7.22 . 232
=28 (256)*
= 28(253 + 3)*
~ 28X 81 = (23+5)(69 + 12)
23 K, + 60
~ Remainder = 14
68. (a) f'(x) = x> —9x% + 20x = x(x — 4)(x — 5)
— + — +

0 4 5
" f _x4 9x3 +20X2
=gt

(1) =2-3+10="2 =
D=7 2

256
f(4) = —- —3(64) + 10(16) = 32 = B

29
4(a+3)=4(7+32)=157
69. (c) Letv=1+j+k

T ]k
1 -2 3
2 3 -1
=714+ 7]+ 7k
=-7G-7-k)
i-j-k r—i+j+f<
NG
! 1

a-v 1-1-1 -1 5 a-v —-1+4+1+1 1
pre = = —— COS = pry = = —
vl V3V3 3 vl 3 3

(rejected)

bx¢=

Now 3 =

cosO =

ol

_j_

V3

—

=34=
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N m a-(+a+Kk)
OWCOS — = —/———
3 Vi+a2+1
1 1-a-—1
S-o=—

2 3oz +2

V3

== a?+2=—-a(~a<0)

302 + 6 = 402
S a=—6
70. (d)
Section -B
71. (12)

TC

24f48 (4 1T)+fﬂ/4 in (4 1T)
—Sln X —— Sin X ——
. 12/ 7 ) 12

g /4
+f O]dx+f [2 | sinx]dx
0 1'[/6 1
( — COSTH 12 (—cosln—z— 1) nom
4 4 6

1
= <+ )_21'[+12

(x =
72. (64)
1% form
t+1,1
Now L = et"°%<(3:(:i)1) . 1)
0 8t+1 _ 5t+1 —3t—3
—° 3t(t+ 1)
_ e81£’In8 —5In5-3
3

8\2/3 164y  a /8\%/3
=) (5)=%0)
On comparing
o= 64
73. (11132)
al + as + alo + . +az()20 + a2024 - 2233
In an A.P. the sum of terms equidistant from ends is equal.
a1 t+az024 = A5 T 020 = A10 T A2015 - =
= 203 pairs
= 203(31 + 32024) - 2233
Hence,
2024
S2024 = — (a; +azg24)
= 1012 x 11

= 11132
74. (10)
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a,bel,-3<ab<3a+b+#0

|z —a| =|z+b]
z+1 IR w?
®w  Z+ w? 1 [=1
w? 1 Z+ W
z z z
s>l lo z+ w? 1 |=1
w? 1 Z+w
1 1 1
= |lw z+ w? 1 [=1
w? 1 z+w
1 1 1
>zl z+ w? 1 |=1
w? 1 Z+ w
1 0 0
>zlo z+0w-—w 1-w [=1
w? 1—w? 7+ w— w?
=>7z3=1
=7=0wnl
Now
|1 —al =|1+Db|
= 10 pairs
75. (1328)
, 147
y =12xa=3SPXSQ=T
Let P(3t%,6t) and t;t, = —1
(ends of focal chord)
3 -6
50,Q(3.7)
$(3,0)
SP x SQ = PM, X QM,
(dist from directrix)
147

—(3+3t2)(3+3)—

- t2) 4
(1+1t%)?2 49

NG

2 12
3 4
t?=—,=
4°3
3 2
el L2
2743
-3

considering t =

P G, —3\/5) and Q(4,4V3)

Hence, diametric circle:

(x—4)<x—%)+(y+3\/§)(y—4\/§) =0

25
=x* +y? ——x—V3y-27=0
= a = 400,8 = 1728

B—a=1328

" |
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