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1 (c)𝛼 = 0.8⇒𝛽 =
0.8

(1 ― 0.8)
= 4

Also 𝛽 =
∆𝑖𝑐∆𝑖𝑏⇒∆𝑖𝑐 = 𝛽 × ∆𝑖𝑏 = 4 × 6 = 24𝑚𝐴

2 (c)

When 𝑝-end of p-n junction is connected to positive terminal of battery and 𝑛-end to 

negative terminal of battery, then p-n junction is said to be in forward bias. In forward 

bias, the more numbers of electrons go from 𝑛-region to 𝑝-region and more number of 

holes go from 𝑝-region to 𝑛-region. Therefore, major current due to both types of carriers 

takes place through the junction causing, more recombination of electron hole pairs thus 

causing reduction in height of depletion region and barrier potential.

3 (b)

In materials like gallium arsenide the number of photons of light energy is sufficient to 

produce quite intense visible light.

5 (a)

The first data gives value of plate resistance𝑟𝑝 =
𝛥𝑉𝑝𝛥𝑖𝑝 =

10

0.8 × 10―3
=

105

8
Ω

Also 𝑔𝑚 =
𝛥𝑖𝑝𝛥𝑉𝑔 and 𝑔𝑚 =

𝜇𝑟𝑝⇒Δ𝑉𝑔 =
Δ𝑖𝑝 × 𝑟𝑝𝜇 =

4 × 10―3 × 105/8

8
= 6.25 𝑉

6 (c)

For the given combination𝑌 = (𝐴 + 𝐵) ∙ 𝐶𝑌 = 1

If 𝐴 = 1𝐵 = 0𝐶 = 1
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7 (c)

To convert decimal to binary we divide progressively the decimal number by 2 and write 

5down remainder after each division. The remainder taken in reverse order, form the 

binary number.

2 429-1

2 241-0

2 107-1

2 53-1

2 26-0

2 13-1

2 6-0

2 3-1

1-0

Hence, 𝐵𝐶𝐷 equivalent of 429 is 110101101.

8 (d)

The energy emitted by LED is equal to or less than the band gap, because one has also two 

other energy bands due to the acceptor and donor levels just above 𝐸𝑉 and just below 𝐸𝐶

9 (a)

NAND gate is obtained when the output of AND gate is made as the input of NOT gate 

Boolean expression for NAND gate is

𝑌 = 𝐴 ∙ 𝐵 𝑨 𝑩 𝒀
0

1

0

1

0

0

1

1

1

1

1

0

10 (c)

Forward biased resistance = 
∆𝑉∆𝐼 =

0.7 ― 0.6

(15 ― 5) × 10―3

=
0.1

10 × 10―3
= 10 𝛺

11 (c)

If trivalent impurity is mixed with pure germanium crystal, the crystal so obtained is called 

p-type semiconductor. Here, aluminium and indium atoms are trivalent impurity atoms.

12 (d)

EC

ED

EA

EV
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Current in the circuit = 10 mA = 10 × 10―3 A

and       voltage in the circuit = 6 ―2 =  4 V

from Ohm’s law,𝑉 = 𝐼𝑅∴=
𝑉𝐼 =

4

10 × 10―3
=  400 𝛺

13 (d)

Boolean expression of the given circuit is 𝑌 = 𝐴 + 𝐵 + 𝐴 + 𝐵 = 𝐴 + 𝐵
14 (b)

Here emitter is forward biased and is common between input and output circuit. Thus the 

circuit is of 𝑛 ― 𝑝 ― 𝑛 transistor with a common emitter amplifier mode.

15 (c)

(11010.101) = 1 × 24 + 1 × 23 + 0 × 22 +

1 × 21 + 0 × 20 + 1 × 2―1 +

0 × 2―2 + 1 × 2―3

= 16 + 8 + 0 + 2 + 0 +
1

2
+ 0 +

1

8
= 26 +

1

2
+

1

8

= 26
5

8
= 26.625

16 (c)

  𝑌 = 𝐴𝐵 + 𝐵𝐴 𝐴 = 0 𝐵 = 0𝐴 = 1 𝐵 = 1]𝑌 = 0𝐴 = 0 𝐵 = 1𝐴 = 1 𝐵 = 0]𝑌 = 1𝐴 = 1 𝐵 = 0𝐴 = 0 𝐵 = 1]𝑌 = 1𝐴 = 1 𝐵 = 1𝐴 = 0 𝐵 = 0]𝑌 = 0

17 (c)𝐼 = 𝑛𝑒𝐴𝑣𝑑𝐼𝑒𝐼ℎ =
𝑛𝑒 × (𝑣𝑑)𝑒𝑛ℎ × (𝑣𝑑)ℎ

Here, 
𝑛𝑒𝑛ℎ =

7

5
,
𝐼𝑒𝐼ℎ =

7

4

7

4
=

7

5
×

(𝑣𝑑)𝑒
(𝑣𝑑)ℎ⇒ (𝑣𝑑)𝑒

(𝑣𝑑)ℎ =
5

7
×

7

4
=

5

4

18 (c)𝐼2 = 𝐼1(𝑉2𝑉1
)

3/2

= 10(200

50 )
3/2

= 80 mA

19 (d)
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(11001.001)2 = 1 × 20 + 0 × 21 + 0 × 22 + 1 × 23 + 1 × 24 + 0 × 2―1 + 0 × 2―2 + 1

× 2―3 = 25.125

20 (d)

In an intrinsic semiconductor, 𝑛𝑒 = 𝑛ℎ
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ANSWER-KEY

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

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

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

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

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


