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1 (c)θ0 = 2θ𝑛 - θ𝑖 = 2 × 210 ― (600 ― 273)

= 420 ― 327 = 93℃
2 (c)

Let the circuit be as shown

Equivalent resistance between A and B is

1𝑅 =
1

2
+

1

(2 + 2 + 2)
=

2

3𝑅 =
3

2
= 1.5Ω

Therefore, 4 resistances are required.

3 (b)𝑟iron𝑟Copper
=

𝜌iron𝜌copper

=
1 × 10-7

1.7 × 10-8
= 2.4

4 (c)

For a fuse 𝐼2 ∝ 𝑟3∴  
𝐼2

1𝐼2
2

=
𝑟3

1𝑟2
2

 
32𝐼2

2

= ( 
0.02

0.03)
3

𝐼2 = 3 × ( 
3

2
)3/2
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5 (d)

Let 𝑛 cells be in series and 𝑚 in parallel, then𝑛𝐸𝑅 + 𝑛𝑟 =
𝐸𝑅 +

𝑟𝑚⟹   𝑛[𝑅 +
𝑟𝑚] = 𝑅 + 𝑛𝑟⟹𝑛𝑅𝑚 + 𝑛𝑟 = 𝑅𝑚 + 𝑚𝑛𝑟⟹6 + 2𝑟 = 3 + 4𝑟⟹2𝑟 = 3⟹  𝑟 = 1.5Ω

6 (a)

The ratio 
𝐴𝐶𝐶𝐵 will remain unchanged.

7 (b)𝑉2 - 𝑉1 = 𝐸 - 𝑖𝑟 = 5 ― 2 × 0.5 = 4𝑣𝑜𝑙𝑡⇒𝑉2 = 4 + 𝑉1 = 4 + 10 = 14 𝑣𝑜𝑙𝑡
8 (a)

Power in electric bulb

𝑃 =
𝑉2𝑅

So, resistance of electric bulb

𝑅 =
𝑉2𝑃

Given, 𝑃1 = 25 W, 𝑃2 = 100 W,𝑉1 = 𝑉2 = 220 volt

Therefore, for same potential difference 𝑉
𝑅 ∝ 1𝑃
Thus, we observe that for minimum power, resistance will be maximum and 𝑣𝑖𝑐𝑒 - 𝑣𝑒𝑟𝑠𝑎.

Hence, resistance of 25 W bulb is maximum and 100 W bulb is minimum.

9 (c)
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Let temperature of cold junction be 0℃ and that of hot junction be 𝑇℃.  The relation for 

thermo-emf is given by𝐸 = 𝐴𝑇 -
1

2
 𝐵𝑇2

Given,  𝐴 = 16, 𝐵 = 0.08∴ 𝐸 = 16𝑇 -
1

2
× 0.08 × 𝑇2

Since, at temperature of inversion emf is zero, we have

0 = 16𝑇 - 0.04 𝑇2⇒𝑇 =
16

0.04
= 400℃

10 (c)

The equivalent circuit can be redrawn as 

we have,   
𝑃𝑄 =

𝑅𝑆𝑖𝑒,              
4

4
=

4

4
So, the given circuit is a balanced Wheatstone’s bridge.

Hence, the equivalent resistance 𝑅𝐴𝐵 =
(4 + 4) × (4 + 4)

(4 + 4) + (4 + 4)

        =
8 × 8

8 + 8
=

64

16
= 4Ω

11 (b)

Force = Electric intensity × charge

=
Potential diffsrence

distance
× charge

∴  4.8 × 10-19 =
𝑉
5

× 1.6 × 10-19

or 𝑉 = 15 volt

12 (d)

In stretching of wire 𝑅 ∝ 1𝑑4, where 𝑑 =  Diameter of wire

13 (d)

Total current through the circuit

 10 Ω
  Q = 4 Ω  𝑆 =  4 Ω

 𝑅 = 4 Ω 𝑃 = 4 Ω
A B
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𝑖 =
10

1000

3
+ 500

=
3

250
𝐴

Now voltmeter reading = 𝑖𝑣 × 𝑅𝑉 =
2

3
×

3

250
× 500 = 4𝑉

14 (b)𝐸 = 𝑥𝑙 =
𝑉𝑙 =

𝑖𝑅𝐿 × 𝑙⇒𝐸 =
𝑟

(𝑅 + 𝑅h + 𝑟)
×
𝑅𝐿 × 𝑙⇒𝐸 =

10

(5 + 4 + 1)
×

5

5
× 3 = 3𝑉

15 (c)𝑖 = 𝑛𝐴𝑒𝑣𝑑
or 𝑣𝑑 =

𝑖𝑛𝐴𝑒𝑖𝑒,  𝑣𝑑 ∝ 1𝐴
As 𝐴 increases 𝑣𝑑 decreases, because 𝑖 remains constant

16 (a)𝑅 = ρ𝑙 𝐴 or 𝑅 ∝ 𝑙/𝐴. Thus, resistance is least in a wire of length 𝐿/2 and area of cross-

section 2𝐴
17 (c)𝑉𝑑 =

𝑖𝑛𝐴𝑒 =
5.4

8.4 × 1028 × 10-6 × 1.6 × 10-19

= 0.4 × 10-3 𝑚/𝑠𝑒𝑐 = 0.4 𝑚𝑚/𝑠𝑒𝑐
18 (c)

The power of the battery, when charged, is given by𝑃1 = 𝑉1𝐼1

The electrical energy dissipated is given by 𝐸1 = 𝑃1𝑡1𝑖.𝑒., 𝐸1 = 𝑉1𝐼1𝑡1 = 15 × 10 × 8 = 1200 𝑊h

Similarly, the electrical energy dissipated during the discharge a battery is given by,𝐸2 = 𝑉2𝐼2𝑡2 = 14 × 5 × 15 = 1050 𝑊h

Hence, watt-hour efficiency of the battery is given by𝜂 =
𝐸2𝐸1

× 100 = 0.875 × 100 = 87.5%

19 (d)

Total power spend across two resistors connected 

in parallel to battery =
𝑉2𝑅1

+
𝑉2𝑅2

 

=
3 × 3

2
+

3 × 3

2/3
=

36

2
= 18

 = 3 × 3 × 2 J

20 (b)
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Conductance 𝐶 =
1𝑅 =

𝐴𝜌𝑙⇒𝐶 ∝ 1𝑙

ANSWER-KEY

Q. 1 2 3 4 5 6 7 8 9 10

A. C C B C D A B A C C
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A. B D D B C A C C D B
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