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PHYSICS: 

1. Sol. (2) 

 
 3

)(v m vm 212

==T  

  v3v1 =  

2. Sol. (1) 

 L.C. = 







−
a

b
1 × 1 MSD 

 






 −
−=

N

N 2
1 × 0.05 mm = 

10

05.02


N
cm  

 
N 100

1
=  

3. Sol. (2) 

 
155

100

+
=a = 5 m/s2 

 on A – NAB = mAa = 5 × 5 = 25 N 

 NBA = NAB = 25 N 

4. Sol. (1) 

 
LL

AF
Y

/

/


=  

 ∆Lmax 
Y

LitElastic 
=

lim
 

 ∆Lmax =



=

10

8

1012

10105.1
0.0125 m 

 = 1.25 cm 

5. Sol. (2) 

 VFP


 .=  

 i
dt

xd
V ˆ6−==


 

 12)ˆ6)(ˆ2( −=−= iiP (SI unit) 

6. Sol. (4) 

  

 By momentum conservation :- 

Q 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Ans 2 1 2 1 2 4 3 2 2 2 3 4 3 2 1 1 2 1 1 4

Q 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

Ans 1 1 3 3 1 2 3 2 3 3 1 1 2 3 2 3 3 4 3 1

Q 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

Ans 4 1 2 1 3 3 2 4 4 4 1 1 1 2 1 1 2 2 1 4

Q 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80

Ans 3 4 4 1 2 1 1 2 4 1 3 2 1 1 3 2 3 4 3 1

Q 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

Ans 3 2 4 2 1 2 2 4 2 1 1 1 2 4 1 2 1 4 2 4

Q 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120

Ans 3 2 1 2 1 1 1 3 4 4 2 2 3 2 3 1 3 2 4 1

Q 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140

Ans 2 1 4 2 3 4 1 3 1 3 3 3 4 4 1 4 2 1 4 2

Q 141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160

Ans 4 2 2 4 1 2 2 3 3 4 2 1 3 3 1 3 4 1 1 3

Q 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180

Ans 2 2 1 1 2 3 2 4 3 3 3 2 2 2 4 1 4 1 3 3
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 2
1

1 mv3
2

v
m2mv =+  

 /23
v

v
3v2v

2

1
21 ==  

7. Sol. (3) 

 27
3

2

==
m

I  

 = 9m 

8. Sol. (2) 

 







=








=

m

N

L

F
T ][  

 







=








=

m

N

x

F
K ][  

9. Sol. (2) 

 Fexcess = 2 × (T × 4ℓ) = 8Tℓ 

 = 8 × 0.07 × 10 × 10–2  

 = 56 × 10–3 N = 56 mN 

10. Sol. (2) 

  

 vA = 2v cos 








2


 

 vB = 2v cos 












 −

2

180 

= 2v sin 








2


 

 









42
 


here so vA > vB 

11. Sol. (3) 

 ΔE = TE2 –TE1 

 ΔE = 
R

GMm

R

GMm

R

GMm

8

7

)4(2
=







 −
−

−
 

12. Sol. (4) 

 a = slope of v-t curve 

 so a = –ve, then a = 0 & then a = +ve 

13. Sol. (3) 

 =



==
−− 63 10210202

1

2

1

 LC
f  0.8 KHz 

14. Sol. (2) 

 AI 2
10

1030
=

−
=  

 

 

15. Sol. (1) 

 i600 = A
600

15

600

520
=

−
 

 
R

5

600

15
=  

 R = 200 

16. Sol. (1) 

  

 CAD = 2μF 

17. Sol. (2) 

 
dt

dv
CI d =  

 = 100 × 10–6 × 20 

 = 2 mA 

18. Sol. (1) 

 =


==
8

0
0

103

24

c

E
B  8 × 10–8 T 

19. Sol. (1) 

 ( )BIF




=  

 ( ) )ˆ4ˆ3ˆ2(ˆ25 kjii −+=  

  jk ˆ8ˆ65 +=  

 = 50 N 

20. Sol. (4) 

 RT = R0 [1 + α(T–T0)] 

 8.4 = 4[1 + α(60 – 0)] 

 α = 0.0183ºC–1   

21. Sol. (1) 

 
R

E
I S

20
=  

 
R

E

R

E
IP

20

20/
==  

 
R

R

R

E

I

I
n

S

P 2020
== = 400 

22. Sol. (1) 

 ==== − 1010
100

502f 2 3


 LLX L  

 === 10
fC 2

11

C
XC  

 
22 )( CL XXRZ −+=  

 
22 )1010(10 −+=  

 =10  
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23. Sol. (3) 

 
R

I

R

I
B









4

2

4

00 +=  

 







+=


 2
1

4

0

R

I
pointed into the page. 

24. Sol. (3) 

 W = Area under rs curve bound with Vaxis 

 = – (400 × 10–6 m3) × (400 × 103 Pa) 

 W = – 160 J 

25. Sol. (1) 

 Force F = YA α ΔT = 1011 × 10–4 × 10–6 × (100–0) 

 F = 1 × 103 N 

26. Sol. (2) 

 Vrms 

2

1

2

1

T

T

V

V
T =  

 Let initial speed is V. As speed is increased by  

2 times so final speed becomes 3V. 

 =
2

123

3 TV

V
T2 = 9 × 123 = 1107 K 

27. Sol. (3) 

 Compare with x = A sin (ωt + ϕ) 

 A = 20 m ω = 4π ⇒ 
T

2
= 4π ⇒ T = 

2

1
sec 

28. Sol. (2) 

 
3

4

4

3

2

2

=



















=

L

V

L

V

n

n

COP

OOP  

29. Sol. (3) 

 Tnew = 
3

x
 Told 

 (T is independent of mass of bob) 

 











=

g

Lx

g

L
 2

3

3
2  

 33= x  

30. Sol. (3) 

 AI 4
23

20
=

+
=  

 TPD = 20 – I × 2 

 = 20 – 2 × 4 = 12 Volt 

31. Sol. (1) 

 By relation between VE &


 

 
dr

dV
E

−
=  

32.  Sol. (1) 

 In the case for maximum elongation, 

 Stress = Elastic limit 

 3

11

8

max 104
102

1108

mod'

−=



=


=

ulussYoung

Lelastic
  

 = 4 mm 

 i.e. maximum elongation is 4 mm 

33. Sol. (2) 

 Hmax = 
g

u

2

sin22 
 

 
20

45sin
1000

22 
=
u

 

 ⇒ u = 200 m/s 

34. Sol. (3) 

  

 Position of Neutral point- 

 
3164

4

21

1
1

R

mm

Rm

mm

Rm
r =

+
=

+
=  

 
3

2

3
2

RR
Rr =−=  

 Now gravitational potential at point P :- 

 
R

Gm

R

mG

R

mG
VP

36

)3/2(

)16(

)3/(

)4( −
=−

−
=  

35. Sol. (2) 

  

 s = ut + 
2

1
at2 

 –100 = – u(2) – 
2

1
× 10 × (2)2 

 u = 40 m/s 

36. Sol. (3) 

 
12

sin

60sin

sin

1

rr



==  

 & r1 + r2 = 90° 

 so, 
2

3
tan

2

3

cos

sin
1

1

1 == r
r

r
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7

3
sin 1 =r  

 so, 
2

7

3

7

2

3
==  

37. Sol. (3) 

 nD = 
s

ct
nR

s

ct

10
, 12 =  

 sin iC = 
2

1

10 ct

s

s

ct

n

nR

D

= = sin 30º 

 
1

5

2

1

10 2

1

2

1 ==
t

t

t

t
 

38. Sol. (4) 

 Fringe width, 
dd

D 1
= 


  

 Angular fringe width, θ ∝   and GR    

39. Sol. (3) 

40. Sol. (1) 

41. Sol. (4) 

 286
81QPZYX

ee
⎯→⎯⎯→⎯⎯→⎯⎯→⎯
−−+ 

 

 

286
81

4
2

4
3

4
2 QPZYX

eA
Z

A
Z

eA
Z

A
Z ⎯→⎯⎯→⎯⎯→⎯⎯→⎯

−−+
−

−
−

−
−

−


 

 ∴ A – 4 = 286 and Z – 1 = 81 

 A = 290 and Z = 82 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

42. Sol. (1) 

43. Sol. (2) 

 Shortest wavelength in Balmer series when 

transition of from ∞ to n = 2 

 









−=

22

2 1

2

11
RZ


 

 
4

1 R
=


 ...(1) 

 Shortest wavelength in P fund series when 

transition of  from ∞ to n = 5 

 
25'

11

5

1
)1(

'

1
22

2 R
R =










−=


 

 
4

25
'=  

44. Sol. (1) 

 Energy of photon E = 2.40 eV 

 Work functions of Cs and K are less than energy 

of incident photons but work function of Na is 

greater than energy of incident photons. So Cs 

and K emits photoelectrons. 

45. Sol. (3) 

 Statement I :- Change in input voltage V does not 

effect the zener voltage V as it is the characteristic 

property of zener diode. 

 Statement II :- LED's requires low operational 

voltage and less power as compared to 

incandescent lamp. 
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CHEMISTRY: 

46. Sol. (3) 

 For CH3COOH: 

 [H+] = C.α 

 MH 42 10
100

1
10 −−+ ==][  

 pH = –log[H+] 

 pH = –log10–4 

 pH = 4 

47. Sol. (2) 

 

MA

A

A

A

t
k

t

320

0208000

3032

2000

6930

3032

0

0

0

.][

.

][
log

..

][

][
log

.

=

=

=

 

48. Sol. (4) 

 Relative lowering in vapour pressure = Mole 

fraction of solute 

 

250
4

1

31

.==

+


=

+
=

solventsolute

solute
solute

nn

n
x

 

49. Sol. (4) 

50. Sol. (4)  

51. Sol. (1) 

52. Sol. (1)  

53. Sol. (1) 

54. Sol. (2) 

 For an ideal solution Hmix = 0 

 Hmix = 0 

 Hmix ≠ 0 

 According to Gmix = Hmix – TSmix   

  Gmix ≠ 0 

 Incorrect answer, is Gmix = 0  

55. Sol. (1) 

 Q =  ne 

 i. t = n. e 

 electronsn 20

19
10753

1061

601
=




=

−
.

.
 

56. Sol. (1) 

 2H+ (aq) + 2e– → H2(g) 

 

atmP

P

P

H

P
EE

H

H

H

H

14

7

27

2

0

10

1
10

10
0295000

2

05910

2

2

2

2

−

−

−

+

=

=

−=

−=

)(

)(
log.

][
log

.

 

57. Sol. (2) 

 MgCO3 (s) → MgO (s) + CO2 (g) 

 Moles of MgCO3 mol2380
24

20
.==  

 From above equation 

 1 mole MgCO3 gives 1 mole MgO 

  0.238 mole of MgCO3 will give 0.238 mole  

 MgO = 0.238 × 40 g = 9.523 g MgO 

 Practical yield of MgO = 8 g MgO 

 %
.

% 84100
5239

8
== purity  

58. Sol. (2) 

 Arrhenius equation 

 K = A. e–Ea/RT  ℓnK = ℓnA 
RT

Ea
−  

 So , activation energy of reaction can be 

determined from the slope of ℓnK vs 
T

1
 

59. Sol. (1) 

 
1

4

3214

21

4

1

2

2

2

2 ===
/

/

O

H

O

H

n

n

w

w
 

60. Sol. (4) 

(Quantum numbers) (Orbital) 

a n = 2, ℓ = 1 (i) 2 p 

b n = 3, ℓ = 2 (ii) 3 d 

c n = 3, ℓ = 0 (iii) 3 s 

d n = 2, ℓ = 0 (iv) 2 s 

 

61. Sol. (3) 

 CH3CH2CH2CH2Cl > (CH3)2 CHCH2Cl > 

CH3CH2CH (Cl) CH3 > (CH3)3CCl 

 Rate of SN2 
HindranceSteric

1
  

62. Sol. (4) 
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 3 Cation + resonance stabilized.  

63. Sol. (4) 

  

64. Sol. (1) 

  

65. Sol. (2) 

  

 Whenever one of the alkyl group is a tertiary 

group, the halide formed is a tertiary halide. 

 Mechanism: 

 

 

  

66. Sol. (1) 

  

 Longest parent chain is selected by giving lowest 

numbering to ketone  

 IUPAC name – 4-methyl hex-3-en-2-one 

67. Sol. (1) 

   

68. Sol. (2) 

  

69. Sol. (4) 

  

 +R effect of –OH group enhances the reactivity in 

aromatic electrophilic substitution reaction.  

70. Sol. (1) 

  

 Since it contains more number of –NH2 groups as 

compared to –COOH groups hence it is basic 

amino acid.  

71. Sol. (3) 

 1 amines react with Hingsberg's reagent to give a 

solid, which dissolve in alkali.  
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72. Sol. (2) 

 Phenol is manufactured from the hydrocarbon, 

cumene. Cumene (isopropyl benzene) is oxidised 

in the presence of air to cumene hydro peroxide. It 

is converted to phenol and acetone by treating it 

with dilute acid. Acetone, a by – product of this 

reaction, is also obtained in large quantities by 

this method.  

  

73. Sol. (1) 

 Chlorine is an electron withdrawing group but it is 

ortho, para directing in electrophilic aromatic 

substitution because inductive effect of chlorine 

destabilises the intermediate carbocation formed 

during the electrophilic substitution, however due 

to the more pronounced resonance effect, the 

halogen stabilises the carbocation at ortho and 

para positions.  

74. Sol. (1) 

  

75. Sol. (3) 

 The ortho and para isomers can be separated by 

steam distillation o-Nitrophenol is steam volatile 

due to intramolecular hydrogen bonding while p-

nitro phenol is less volatile due to intermolecular 

hydrogen bonding which cause association of 

molecule.  

76. Sol. (2)  

77. Sol. (3) 

 

78. Sol. (4) 

 Dipole – induced dipole occurs between polar & 

Non – polar molecule  

 HCl         He 

 Polar      Non – polar 

 μ ≠ 0        μ = 0         

79. Sol. (3) 

 −−
→ eO 172 contains one unpaired e– in ABMO.  

 
12

2222222

22

221
222

yx

ppp

pp

sssssssls yxxz

**

**





=

=

 

80. Sol. (1) 

 On moving down the group bond length increases 

so liberation tendency of H will be more.  

81. Sol. (3) 

 CrO5 has 2 peroxy linkage. 

82. Sol. (2) 

 Due to d5 configuration and H2O is a weak ligand.  

83. Sol. (4) 

 CoCl3.3NH3  [Co(NH3)3Cl3] 

 [Co(NH3)3Cl3] pptno
AgNO

 3⎯⎯⎯ →⎯  

84. Sol. (2) 

 [Fe(CN)6]–3 

 Hexacyanidoferrate (III) ion  

85. Sol. (1) 

 64Gd54 = [Xe] 4f7 5d1 6s2 

86. Sol. (2) 

 Acidic strength ∝ EN ∝ +ve O. S.  

 HClO < HClO2 < HClO3 < HClO4 

 +1           +3          +5         +7 

87. Sol. (2) 

 (2)  B < C < N < O (given I.P. order) 

 B < C < O < N (correct) 

 (3)  I < Br < Cl < F (given ΔHeg order) 

   I < Br < F < Cl (Correct) 

88. Sol. (4) 

 Magnesium ion = Mg+2 

 X = Nitrogen  Nitrogen ion = N–3 
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89. Sol. (2) 

 For same shell 

 [s1 < p1 < s2 < p2 < p4 < p3 < p5 < p6] 

 Li < B < Be < C < O < N < F < Ne 

90. Sol. (1) 

 PCl5 – Trigonal bipyramidal.  

 

 

 


