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1 (c)𝑁 = 𝑁0(1

2)
𝑡𝑇1/2⇒ 𝑁𝑁0

= (1

2)
30
10

=
1

8
= 0.125

2 (d)

 4𝐵𝑒9 +  2𝐻𝑒4→ 6𝐶12 +  0𝑛1

3 (b)

4 (b)

Bohr postulated that the angular momentum of the electron is conserved
5 (d)

After emitting 𝛽-particle ( ―1𝑒0) mass of nucleus doesn’t change

6 (c)

In nuclear fission, neutrons are released
7 (a)

In Lyman series (𝜆min)𝐿 =
1𝑅 and (𝜆min)𝐵 =

4𝑅⇒(𝜆min)𝐵 = 4 × (𝜆min)𝐿 = 4 × 912 = 3648 Å

8 (c)∆𝐸 = 𝑚𝑐2 ―𝑚0𝑐2 =
𝑚0𝑐2

1 ― (𝑣2/𝑐2)
―𝑚0𝑐2

= 𝑚0𝑐2( 1

1 ― (𝑣2/𝑐2)
― 1) = 0.511( 1

0.75
― 1)

= 0.079 𝑀𝑒𝑉
9 (a)

In fission process, when a parent nucleus breaks into daughter products, then some mass 
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is lost in the form of energy. Thus, mass of fission products < mass of parent nucleus⇒               
Mass of fission products

Mass of parent nucleus
< 1

10 (c)𝑁𝑁0
= (1

2)
𝑡𝑡1/2⇒ 1

4
= (1

2)
𝑡

10

⇒ 𝑡
10

= 2⇒𝑡 = 20

11 (d)

Suppose closest distance is 𝑟, according to conservation of energy

400 × 103 × 1.6 × 10―19 = 9 × 109(𝑧𝑒)(2𝑒)𝑟⇒6.4 × 10―14 =
9 × 109 × (82 × 1.6 × 10―19) × (2 × 1.6 × 10―19)𝑟⇒𝑟 = 5.9 × 10―13𝑚 = 0.59 𝑝𝑚

13 (a)𝑅1𝑅2
= (𝐴1𝐴2

)
1/3

= ( 27

125)
1/3

=
3

5
= 6:10

14 (a)

      𝑁 =
𝑁0

2𝑛  =
𝑁0

21/2
 =

𝑁0

2

15 (d)

 48𝐶𝑑115
2( ―1𝛽0) 

 50𝑆𝑛115

16 (b)

In positive beta decay a proton is transformed into a neutron and a positron is emitted.
                        𝑝+→𝑛0 +  𝑒+

Number of neutrons initially was 𝐴 ― 𝑍.
Number of neutrons after decay (𝐴 ― 𝑍) ― 3 × 2(due to alpha particles) + 2 × 1(due to 
positive beta decay).
The number of protons will reduce by 8 [as 3 × 2 (due to alpha particles) + 2(due to 
positive beta decay)].
Hence, atomic number reduces by 8.
So, the ratio number of neutrons to that of protons

                  =
𝐴 ― 𝑍 ― 4𝑍 ― 8

17 (a)

The activity or decay rate 𝑅 of radioactive substance is the number of decays per second.∴     𝑅 = 𝜆𝑁
or   𝑅 = 𝜆𝑁0(1

2
)𝑡/𝑇1/2

or   𝑅 = 𝑅0(1

2
)𝑡/𝑇1/2

where 𝑅0 =  𝜆𝑁0  is the activity of  radioactive substance at time 𝑡 = 0.
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According to question,

             
𝑅𝑅0

= 1 ― 75

100
= 25%∴          

25

100
= (1

2
)𝑡/𝑇1/2 

or    (1

2
)2

= (1

2
)𝑡/𝑇1/2

or  
𝑡𝑇1/2

=  2 ∴       𝑡 = 2𝑇1/2 =  2 × 3.20 = 6.40 ℎ
or      t ≈  6.38 h

18 (b)

In the spectral series of the hydrogen atom, Lyman series is in the ultraviolet region, 
Balmer series is in the visible region, paschen, Brackett and pfund are in the infrared 
region of the electromagnetic spectrum

19 (d)

 94𝐵𝑒 +  42𝐻𝑒→ 12
6 𝐶 + 1

0𝑥
Clearly, it is a neutron

20 (a)

Let initial activity of both substances are same.

        𝑅 =  𝑅0(1

2)
𝑛

= 𝑅0(1

2)
𝑡/𝑡1/2

∴    
𝑅1𝑅2

=
(1

2
)4/1

(1

2
)4/2 =

(1

2
)4

(1

2
)2 = (1

2
)2

  ⇒                 
𝑅1𝑅2

=
1

4
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ANSWER-KEY

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

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

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

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