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1 (a)

Drift velocity, 𝑣𝑑 =
𝑒𝜏𝑉𝑚𝐿  [ ∵ 𝐸 =

𝑉𝐿]
Where the symbols have their usual meaning

If the temperature are not same, 𝜏 cannot be same. Then none of the given options is 

correct

If temperatures are same, then 
𝑣𝑑1𝑣𝑑2

=
𝑉1𝑉2

=
1

2

2 (d)

The light from bulb spread out uniformly in all directions.

For a 100 W bulb, intensity at a distance of 3 m is𝐼 =
Power

Area
=

100

4𝜋(3)2

As 𝐼 = 𝜀0𝑐𝐸2𝑟𝑚𝑠⇒𝐸2𝑟𝑚𝑠 =
𝐼𝜀0𝑐      …(i)

For a 400 W bulb, intensity at the same point is𝐼′ =
400

4𝜋(3)2
⇒𝐸′2𝑟𝑚𝑠 =

𝐼′𝜀0𝑐𝐸′2𝑟𝑚𝑠𝐸′2𝑟𝑚𝑠 =
𝐼′𝐼 =

400

4𝜋(3)2
×

4𝜋(3)2

100𝐸′2𝑟𝑚𝑠 = 𝐸2𝑟𝑚𝑠 × 4 = (2.9)2 × 4 [ ∵ 𝐸𝑟𝑚𝑠 = 2.9𝑉𝑚-1(Given)]

or 𝐸′𝑟𝑚𝑠 = 2.9 × 2𝑉𝑚-1 = 5.8𝑉𝑚-1

3 (b)

Neutral temperature, 𝑡𝑛 =
𝑡𝑖 +  𝑡𝑐

2⇒                                285° =  
𝑡𝑖 + 10°

2
                                     570° = 𝑡𝑖 + 10°

or                                       𝑡𝑖 = 560°
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4 (b)

Here, V<E∴   𝐸 = 𝑉 + 𝐼𝑟
For first case𝐸 = 12 +

12

16
𝑟             ….(𝑖)

For  second case𝐸 = 11 +
11

10
𝑟           ……(𝑖𝑖)

From Eqs. (i) and (ii),

12 +
12

16
𝑟 = 11 +

11

10
𝑟⟹𝑟 =

20

7
Ω

5 (b)

The amount of chlorine𝑚 = 𝑧𝑙𝑡 = 𝑧(𝑃𝑉) 𝑡             [ ∵ 𝑃 = 𝑉𝐼]
     = 0.367 × 10-6 × (100 × 1000

125 ) × 60

    = 0.017616 kg = 17.616 g

6 (a)𝑅𝑃𝑎𝑟𝑎𝑙𝑙𝑒𝑙 < 𝑅𝑆𝑒𝑟𝑖𝑒𝑠. From graph it is clear that slope of the line 𝐴 is lower than the slope of 

the line 𝐵. Also slope = resistance, so line 𝐴 represents the graph for parallel combination

7 (a)

Near room temperature, the electric resistance of a typical metal conductor increases 

linearly with temperature.𝑅 = 𝑅0(1 + 𝛼𝑇)

Where 𝛼 is the thermal resistance coefficient.

8 (b)𝑅 =
𝜌𝐿𝐴 ⇒0.7 =

𝜌 × 1

22

7
(1 × 10-3)

2𝜌 = 2.2 × 10-6𝑜h𝑚 - 𝑚
9 (b)

In the part 𝑐 𝑏 𝑑,𝑉𝑐 - 𝑉𝑏 = 𝑉𝑏 - 𝑉𝑑⇒𝑉𝑏 =
𝑉𝑐 + 𝑉𝑑

2
In the part 𝑐 𝑎 𝑑
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𝑉𝑐 - 𝑉𝑎 > 𝑉𝑎 - 𝑉𝑑⇒𝑉𝑐 + 𝑉𝑑
2

> 𝑉𝑎⇒𝑉𝑏 > 𝑉𝑎
10 (c)𝑚 = 𝑍𝑖⇒𝑡 =

𝑚𝑍𝑖 =
𝑚 × 𝐹𝐸 × 𝑖    [ ∵ 𝑍 =

𝐸𝐹]𝑡 =
27 × 96500

108 × 2
= 12062.5 sec =

12062.5

3600
h𝑟 = 3.35 ℎ𝑟

12 (c)

We know that 
𝑃1𝑃2

=
𝑅2𝑅1

=
2

1

13 (b)

As both cells are in series, the circuit current

𝑖 =
𝐸 + 𝐸𝑟1 + 𝑟2 + 𝑅 =

2𝐸𝑟1 + 𝑟2 = 𝑅
As terminal potential drop across 1st cell is zero, hence

𝑉1 = 𝐸 - 𝑖𝑟1 = 𝐸 -
2𝐸

(𝑟1 + 𝑟2 + 𝑅)
𝑟1 = 0

⇒ 𝐸 =
2𝐸𝑟1

(𝑟1 + 𝑟2 + 𝑅)
or 𝑟1 + 𝑟2 + 𝑅 = 2𝑟1 = 𝑅 = (𝑟1 - 𝑟2)

14 (d)

When a circuit is made up on any two metals in thermoelectric series, the current flows 

across the cold junction from the later occurring metal in the series to the one occurring 

earlier.  In thermoelectric series Bismuth comes earlier than Antimony.  So, at cold junction 

current flows from Antimony to Bismuth and at hot junction it flows from bismuth to 

Antimony.

15 (d)

Resistivity is the property of the material. It does not depend upon size and shape

16 (d)

As circuit is open, therefore no current flows through circuit. Hence potential difference 

R 

E
++

r1 r2

E
- -

I
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across 𝑋 and 𝑌=EMF of battery =120V

17 (a)𝐻 =
𝐼2𝑅𝑡𝐽 =

𝐼2𝑅𝑡
4.2

 cal

18 (b)

Kirchhoff’s second law is ∑𝑉 = 0

It states that the algebric sum of the potential differences in any loop including those 

associated emf’s and those of resistive elements, must equal zero.

This law represents ‘conservation of energy’.

19 (b)

When length and radius both are doubled, in accordance with relation 𝑅 =
ρ𝐿𝐴  the 

resistance of wire is reduced to 1/2 of its initial value. As at constant voltage the heat 

produced 𝐻 ∝ 1/𝑅, hence heat produced is doubled

20 (c)

Approximate change in resistance=2 × % change in length by stretching

PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 | 9312712114



ANSWER-KEY

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

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

Q. 11 12 13 14 15 16 17 18 19 20

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