
 

 
                  

   

FULL TEST – 01
PART- A (PHYSICS)

KEY AND SOLUTION 

 

1. (a) 𝐸 =
1

2
𝐿𝑖2 hence𝐿 = [𝑀𝐿2𝑇−2𝐴−2] 

2. (a) Distance between the balls = Distance travelled by first ball in 3 seconds – Distance 

travelled by second ball in 2 seconds = 
1

2
𝑔(3)2 −

1

2
𝑔(2)2 = 45 − 20 = 25 𝑚 

3. (c) An object moving in uniform circular motion is moving around the perimeter of the 

circle with a constant speed. While the speed of object is constant, its velocity is changing. 

Velocity being a vector quantity has a constant magnitude but a changing direction. The 

direction is always directed tangent line is always pointing in a new direction. Also when it 

is moving in circular motion towards the centre, hence acceleration is perpendicular to 

velocity. 

 

4. (a) By conservation of energy, 𝑚𝑔ℎ =
1

2
𝑚𝑣2  ⇒ 𝑣 = √2𝑔ℎ = √2 × 9.8 × 1 = √19.6 =

4.43 𝑚/𝑠 

5. (b) 

For 𝐴,  𝑇 = 𝑓 = 2𝑚g 

2𝑚g −𝑚g = 𝑚𝑎1 

∴  𝑎1 = g 

 

For 𝐵, 

From force diagram shown in figure, 



 

 

2𝑚g −𝑚g = 3𝑚𝑎2 

𝑎2 =
g

3
 

For 𝐶, 

∴ 2𝑚g −𝑚g = 2𝑚𝑎3 

∴  𝑎3 =
g

2
 

 

So,   𝑎1 > 𝑎3 > 𝑎2 

6. (b) 

Gravitational potential energy of ball gets converted into elastic potential energy of the spring 

𝑚𝑔(ℎ + 𝑑) =
1

2
𝐾𝑑2 

W = ΔU 

Net work done = 𝑚𝑔(ℎ + 𝑑) −
1

2
𝐾𝑑2 

7. (d) 

For a ring  𝐾2 = 𝑟2 then 

𝑣2 = √
2gℎ

1 +
𝐾2

𝑟2

 

∴ 𝑣2 =
2gℎ

2
= gℎ 

𝑣 = √gℎ 

8. (c) 



 

Applying law of conservation of energy for asteroid at a distance 10 𝑅𝑒  and at earth’s surface. 

 
𝐾𝑖 + 𝑈𝑖 = 𝐾𝑓 + 𝑈𝑓                 … . (i) 

Now,𝐾𝑓 =
1

2
𝑚𝑣𝑖

2 and 𝑈𝑖 = −
𝐺𝑀𝑒𝑚

10𝑅𝑒
 

𝐾𝑓 =
1

2
𝑚𝑣𝑓

2and 𝑈𝑓 = −
𝐺𝑀𝑒𝑚

𝑅𝑒
 

Substituting these values in Eq. (i), we get 
1

2
𝑚𝑣𝑖

2 −
𝐺𝑀𝑒𝑚

10𝑅𝑒
=
1

2
𝑚𝑣𝑓

2 −
𝐺𝑀𝑒𝑚

𝑅𝑒
 

⟹  
1

2
𝑚𝑣𝑓

2 =
1

2
𝑚𝑣𝑖

2 +
𝐺𝑀𝑒𝑚

𝑅𝑒
−
𝐺𝑀𝑒𝑚

10𝑅𝑒
 

⟹ 𝑣𝑓
2 = 𝑣𝑖

2 +
2𝐺𝑀𝑒
𝑅𝑒

−
2𝐺𝑀𝑒
10𝑅𝑒

 

∴     𝑣𝑓
2 = 𝑣𝑖

2 +
2𝐺𝑀𝑒
𝑅𝑒

(1 −
1

10
) 

9. (a) 

𝑙 =
𝐹𝐿

𝐴𝑌
∴ 𝑙 ∝

1

𝑟2
 [𝑌, 𝐿and𝐹 are constant] 

𝑖. 𝑒.for the same load, thickest wire will show minimum elongation. So graph 𝐷 represent the 

thickest wire 

10. (a) 

For air, 𝜂 ∝ √𝑇 

11. (a) 

According to Newton’s law of cooling 
θ1 − θ2
𝑡

= 𝐾 [
θ1 + θ2
2

− θ0] 

In the first case, 

⇒
60− 50

10
= 𝐾 [

60 + 50

2
− θ0] 

⇒           1 = 𝐾(55 − θ)…(i) 

In the second case,  



 

⇒
50− 42

10
= 𝐾 [

50 + 42

2
− θ0] 

⇒ 0.8 = 𝐾[46 − θ]…(ii) 

Dividing Eq. (i) by Eq. (ii), we get 

1

0.8
=
55 − θ

46 − θ
 

or46 − θ = 44 − 0.8θ 

⇒ θ = 10 

12. (d) 

Temperature of interface 𝑇 =
𝐾1𝜃1+𝐾2𝜃2

𝐾1+𝐾2
 

=
300 × 100 + 200 × 0

300 + 200
= 60℃ 

13. (c) 

Efficiency, η = 1 −
𝑇2

𝑇1
= 1 −

500

800
 

                        =
3

8
= 0.375 

 

14. (d) 

𝐶𝑃 = (
𝑓

2
+ 1) 𝑅 = (

5

2
+ 1)𝑅 =

7

2
𝑅 

15. (d) In between mean position and extreme position once KE and PE become equal. In one 

cycle such four situation will come. 

16. (c) 

For open pipe 𝑓1 =
𝑣

2𝑙
 and for closed pipe 

𝑓2 =
𝑣

4 × (
𝑙

4
)
=
𝑣

𝑙
= 2𝑓1 ⇒

𝑓1
𝑓2
=
1

2
 

17. (d) 

Work done 𝑊 = 𝑈𝑓 − 𝑈𝑖 

𝑈𝑖 =
1

2
𝐶𝑉0

2andUf =
1

2

(𝐶)

3
. (3𝑉0)

2 = 3 ×
1

2
𝐶𝑉0

2 

So 𝑊 =
𝜀0𝐴𝑉0

2

𝑑
 

18. (c) 

Electric field at a distance 𝑅 is only due to sphere because electric field due to shell inside it is 

always zero 

Hence electric field =
1

4𝜋𝜀0
.
3𝑄

𝑅2
 

19. (a) 



 

 

𝑅𝐴𝐵 =
2 × 2

2 + 2
= 1Ω 

20. (a) 

Voltage sensitivity  =
𝑄

𝑉
 

Current sensitivity  =
𝑄

𝐼
 

Also, potential difference 

𝑉 = 𝐼𝐺 

Hence, 
𝑉𝑆

𝐼𝑠
=
𝛼/𝑉

𝛼/𝐼
=
𝐼

𝑉
=

𝐼

𝐼𝐺
 

∴
𝑉𝑠
𝐼𝑠
=
1

𝐺
 

21. (d) 

Potential difference between 𝐴 and 𝐵 

𝑉𝐴 − 𝑉𝐵 = 1 × 1.5 

⇒ 𝑉𝐴 − 0 = 1.5𝑉 ⇒ 𝑉𝐴 = 1.5𝑉 

Potential difference between 𝐵 and 𝐶 

𝑉𝐵 − 𝑉𝐶 = 1 × 2.5 = 2.5𝑉 

⇒ 0 − 𝑉𝐶 = 2.5𝑉 ⇒ 𝑉𝐶 = −2.5𝑉 

Potential difference between 𝐶 and 𝐷 

𝑉𝐶 − 𝑉𝐷 = −2𝑉 ⇒ −2.5 − 𝑉𝐷 = −2 ⇒ 𝑉𝐷 = −0.5𝑉 

22. (c) 

𝐵1/𝐵2 = 𝑟2/𝑟1or𝐵2 = 𝐵1𝑟1/𝑟2 

= 10−3 ×4/1 =4 × 10−3 T 

23. (d) 

Magnetic force on straight wire 

𝐹 = 𝐵𝑖𝑙 sinθ = 𝐵𝑖𝑙 sin 90° = 𝐵𝑖𝑙 

For equilibrium of wire in mid-air, 

𝐹 = 𝑚𝑔 

𝐵𝑖𝑙 = 𝑚𝑔 

∴ 𝐵 =
𝑚𝑔

𝑖𝑙
=
200 × 10−3 × 9.8

2 × 1.5
= 0.65 T 

24. (b) 

Induced potential difference between two ends = 𝐵𝑙𝑣 = 𝐵𝐻𝑙𝑣 

B  

A  A 

B 

2 2 
2 

2 

2 
2 

2 

 



 

= 3 × 10−5 × 2 × 50 = 30 × 10−3𝑣𝑜𝑙𝑡 = 3 𝑚𝑖𝑙𝑙𝑖𝑣𝑜𝑙𝑡 

By Fleming’s right hand rule, end 𝐴 becomes positively charged 

25. (a) 

The instantaneous value of voltage is 

𝐸 = 100 sin(100𝑡) 𝑉                    … (i) 

Compare it with𝐸 = 𝐸0 sin(𝜔𝑡) 𝑉 

We get 

𝐸0 = 100𝑉,𝜔 = 100𝑟𝑎𝑑𝑠
−1 

The rms value of voltage is 

𝐸𝑟𝑚𝑠 =
𝐸0

√2
=
100

√2
𝑉 = 70.7𝑉 

The instantaneous value of current is 

𝐼 = 100 sin (100𝑡 +
𝜋

3
)𝑚𝐴 

Compare it with 

𝐼 = 𝐼0 sin(𝜔𝑡 + 𝜙) 

We get 

𝐼0 = 100𝑚𝐴,𝜔 = 100rads
−1 

The rms value of current is 

𝐼𝑟𝑚𝑠 =
𝐼0

√2
=
100

√2
𝑚𝐴 = 70.7𝑚𝐴 

26. (d) 

𝐵0 =
𝐸0
𝑐
=
9 × 103

3 × 108
= 3 × 10−5 T 

27. (a) 

𝑓𝑙
𝑓𝑎
=

𝑎𝜇𝑔 − 1

𝑙𝜇𝑔 − 1
=
1.5 − 1
1.5

1.75
− 1

= −
1.75 × 0.50

0.25
= −3.5 

∴ 𝑓𝑙 = −3.5 𝑓𝑎 ⇒ 𝑓𝑙 = +3.5𝑅 [∵ 𝑓𝑎 = 𝑅] 

Hence on immersing the lens in the liquid, it behaves as a converging lens of focal length 3.5 𝑅 

28. (a) 

29. (d) 

Here, 
𝐼1

𝐼2
=
16

9
 



 

Since, intensity ∝ (amplitude)2 

∴
𝐼1
𝐼2
= (
𝐴1
𝐴2
)
2

=
16

9
 

Or 
𝐴1

𝐴2
= √

16

9
=
4

3
 

𝐼max
𝐼min

=
(𝐴1 + 𝐴2)

2

(𝐴1 − 𝐴2)2
=
(
𝐴1

𝐴2
+ 1)

2

(
𝐴1

𝐴2
− 1)

2 

=
(
4

3
+ 1)

2

(
4

3
− 1)

2 =
49

1
 

30. (a) 

𝑝 =
ℎ𝑣

𝑐
=
6.6 × 10−34 × 1.5 × 1013

3 × 108
= 3.3 × 10−29𝑘𝑔 − 𝑚/𝑠 

31. (a) 

 
Let 𝑄1 and 𝑄2 are the charges on sphere of radii 𝑅1 and 𝑅2 respectively. Surface charge density 𝜎 =
Charge

Area
 

According to given problem, 𝜎1 = 𝜎2 
𝑄1

4𝜋𝑅1
2 =

𝑄2

4𝜋𝑅2
2 

∴
𝑄1

𝑄2
=
𝑅1
2

𝑅2
2…(i) 

In case of a charged sphere, 𝑉𝑠 =
1

4𝜋𝜀0

𝑄

𝑅
 

∴ 𝑉1 =
1

4𝜋𝜀0

𝑄1
𝑅1
, 𝑉2 =

1

4𝜋𝜀0

𝑄2
𝑅2

 

⇒
𝑉1
𝑉2
=
𝑄1
𝑅1
×
𝑅2
𝑄2
=
𝑄1
𝑄2
×
𝑅2
𝑅1

 

= (
𝑅1

𝑅2
)
2

× (
𝑅2

𝑅1
) =

𝑅1

𝑅2
…[Using(i)] 

 

32. (a) 

1

𝜆Balmer
= 𝑅 [

1

22
−
1

32
] =

5𝑅

36
,

1

𝜆Lyman
= 𝑅 [

1

12
−
1

22
] =

3𝑅

4
 

∴ 𝜆Lyman = 𝜆Balmer ×
5

27
= 1215.4 Å 



 

33. (d) 

48𝐶𝑑
115

2( −1𝛽
0)

→       50𝑆𝑛
115 

34. (c) 

𝑒𝑉0 = ℎ𝑣 − ℎ𝑣0 

∴  Threshold frequency,  

𝑣0 = 𝑣 −
𝑒𝑉0
ℎ

 

                                                   = 
𝑐

𝜆
−
𝑒𝑉0

ℎ
 

∴                                 𝑣0 =
3 × 108

2 × 10−7
−
1.6 × 10−19 × 2.5

6.6 × 10−34
 

=  9.0 × 1014 𝐻𝑧 

 

35. (c)A 𝑝-type material is electrically neutral. 

 

36. (c)Voltage gain =
Output voltage

Input voltage
 

⇒ 𝑉𝑜𝑢𝑡 = 𝑉𝑖𝑛 × Voltage gain 

⇒ 𝑉𝑜𝑢𝑡 = 𝑉𝑖𝑛 × Current gain × Resistance gain 

= 𝑉𝑖𝑛 × 𝛽 ×
𝑅𝐿
𝑅𝐵𝐸

= 10−3 × 100 ×
10

1
= 1𝑉 

37. (d) 

 
The output 𝑌 is 

𝑌 = (𝐴 + 𝐵)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ∙ 𝐶 

The truth table of the given circuit is as shown in the table 

𝐴 𝐵 𝐶 𝐴 + 𝐵̅̅ ̅̅ ̅̅ ̅̅  𝑌 = (𝐴 + 𝐵)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ . 𝐶 

0 0 0 1 0 

0 0 1 1 1 

0 1 0 0 0 

0 1 1 0 0 

1 0 0 0 0 

1 0 1 0 0 

1 1 0 0 0 

1 1 1 0 0 

 

38. (b)𝑅𝑚𝑎𝑥 =
𝑢2

𝑔
 

During this journey 𝐻 =
𝑢2𝑠𝑖𝑛245

2𝑔
 = 
𝑢2

4𝑔
= 
𝑅𝑚𝑎𝑥

4
=
87.58

4
= 21.90 𝑚 

 



 

39. (c) 𝑊 =
1

2
𝑘(𝑥2

2 − 𝑥1
2) =

1

2
× 5 × 103(102 − 52) × 10−4 = 18.75 𝐽 

40. (c) 

Time period is independent of mass of pendulum 

41. (d) 

42. (c) 

43. (d) 

44. (a) 

As the two bright fringes coincide 

∴   𝑛𝜆1 = (𝑛 + 1)𝜆2 

𝑛 + 1

𝑛
=
𝜆1
𝜆2
=
7500

6000
=
5

4
 

1 +
1

𝑛
=
5

4
, 𝑛 = 4 

45. (c) 

𝑟 =
√2𝑚𝐾

𝑞𝐵
and𝐴 = 𝜋𝑟2 ⇒ 𝐴 =

𝜋(2𝑚𝐾)

𝑞2𝐵2
⇒ 𝐴 ∝ 𝐾 

46. (a) 

When a listener moves towards a stationary source apparent frequency 

𝑛′ = (
𝑣+𝑣𝑂

𝑣
)𝑛 = 200…(i) 

When listener moves away from the same source 

𝑛" =  
(𝑣−𝑣𝑂)

𝑣
𝑛 = 160…(ii) 

From (i) and (ii) 
𝑣 + 𝑣𝑂
𝑣 − 𝑣𝑂

=
200

160
⇒
𝑣 + 𝑣𝑂
𝑣 − 𝑣𝑂

=
5

4
⇒ 𝑣 = 360𝑚/𝑠𝑒𝑐 

47. (c) 

Amplitude of 𝑎𝑐 = 𝑖0 =
𝑉0

𝑅
=
𝜔𝑁𝐵𝐴

𝑅
=
(2𝜋𝑣)𝑁𝐵(𝜋𝑟2)

𝑅
 

⇒ 𝑖0 =
2𝜋 ×

200

60
× 1 × 10−2 × 𝜋 × (0.3)2

𝜋2
= 6 𝑚𝐴 

48. (b) Number of photoelectrons ∝ Intensity 

Maximum kinetic energy is independent of intensity 

49. (b)Limiting friction 𝐹1 = 𝜇𝑠𝑅 = 0.5 × (5) = 2.5 𝑁 



 

Since downward force is less than limiting friction therefore block is at rest so the 

static force of friction will work on it 

𝐹𝑠 = downward force = Weight = 0.1 × 9.8 = 0.98 𝑁 

50. (a)The resultant force on the system is zero. So, the centre of mass of system has no 

acceleration 

R 5N 

R 

mg 



CHEMISTRY ( FULL TEST -1) 

 

51. (c) 

 

52. (c) 

 

53. (a) 

 

54. (d) 

 

55. (a) 



 

56. (d) 

 

57. (c) 

58. (a) 

59. (a) 

 

60. (d) 



 

61. (a) 

 

 

62. (d) 

 

63. (b) 

 

64. (a) 



 

65. (c) 

66. (a) 

 

67. (a) 

 

68. (a) 

 

 

 

 

 

 

69. (c) 



 

70. (c) 

 

71. (a) 

 

72. (c) 

73.(a) 



 

74. (d) 

 

75. (a) 

 

76.(a) 

77. (b) 

 

78. (a) 

 

79. (b) 



80. (b) 

 

81. (a) 

82. (d) 

 

 

 

 

 

 

83. (b) 

 

84. (a) 



 

85. (d) 

 

86. (c) 

 

87. (b) 

 

 

88. (d) 

 

89. (c) 



 

90. (d) 

91. (b) 

 

92. (c) 

93. (a) 

 

 

94. (b)  

95. (d) 

 

96. (c) 



 

97. (c) 

 

98. (c) 

 

99. (a) 

100. (a) 

 

 



Q NO KEY Q NO KEY Q NO KEY Q NO KEY Q NO KEY Q NO KEY Q NO KEY Q NO KEY 

1 A 26 D 51 C 76 A 101 C 126 D 151 B 176 C

2 A 27 A 52 C 77 B 102 A 127 D 152 B 177 B

3 C 28 A 53 A 78 A 103 C 128 D 153 D 178 C

4 A 29 D 54 D 79 B 104 C 129 D 154 B 179 A

5 B 30 A 55 A 80 B 105 B 130 B 155 B 180 B

6 B 31 A 56 D 81 A 106 C 131 C 156 B 181 A

7 D 32 A 57 C 82 D 107 D 132 C 157 C 182 C

8 C 33 D 58 A 83 B 108 D 133 B 158 C 183 B

9 A 34 C 59 A 84 A 109 B 134 A 159 D 184 C

10 A 35 C 60 D 85 D 110 B 135 C 160 A 185 A

11 A 36 C 61 A 86 C 111 A 136 D 161 C 186 C

12 D 37 D 62 D 87 B 112 A 137 A 162 A 187 D

13 C 38 B 63 B 88 D 113 B 138 C 163 B 188 A

14 D 39 C 64 A 89 C 114 A 139 B 164 A 189 C

15 D 40 C 65 C 90 D 115 B 140 B 165 D 190 D

16 C 41 D 66 A 91 B 116 B 141 C 166 B 191 C

17 D 42 C 67 A 92 C 117 D 142 B 167 A 192 A

18 C 43 D 68 A 93 A 118 B 143 D 168 C 193 D

19 A 44 A 69 C 94 B 119 C 144 C 169 C 194 A

20 A 45 C 70 C 95 D 120 A 145 B 170 D 195 A

21 D 46 A 71 A 96 C 121 A 146 B 171 C 196 C

22 C 47 C 72 C 97 C 122 A 147 D 172 C 197 B

23 D 48 B 73 A 98 C 123 C 148 D 173 C 198 D

24 B 49 B 74 D 99 A 124 A 149 B 174 D 199 C

25 A 50 A 75 A 100 A 125 D 150 B 175 B 200 D

FULL TEST -1 
ANSWER KEY  -- 720 MARKS

PHYSICS CHEMISTRY BOTANY ZOOLOGY




