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1 (a)

According to Bohr’s theory of hydrogen atom , angular momentum is quantized 𝑖𝑒,

           𝐿 =  𝑚𝑣𝑛𝑟𝑛 =  𝑛( h

2𝜋)
Or                           L ∝ 𝑛
Radius of the orbit 𝑟𝑛 ∝ 𝑛2𝑍
Kinetic Energy =

𝑘𝑍2𝑒2

2𝑛2  𝑖𝑒, 𝑘 ∝ 1𝑛2

2 (a)

Number of possible elements

       = 2(12 + 22 + 32 + 42)
       = 2(1 + 4 + 9 + 16) = 60

3 (a)

As 𝑟 ∝ 1𝑚∴ 𝑟0 =
1

2
𝑎0

As 𝐸 ∝𝑚∴ 𝐸0 = 2( -13.6) =―27.2 eV

4 (a)

       𝑈 = 𝑒𝑉 = 𝑒𝑉0ln( 𝑟𝑟0
)∴                           |𝐹| =  | -
𝑑𝑈𝑑𝑟 | =

𝑒𝑉0𝑟
This force will provide the necessary centripetal force. Hence 

                           
𝑚𝑣2𝑟 =

𝑒𝑉0𝑟
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or                              𝑣= 
𝑒𝑉0𝑚                          ….(i)

Moreover

                         𝑚𝑣𝑟 =
𝑛h

2𝜋                           …..(ii)

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

                           𝑚𝑟= (𝑛h

2𝜋)  𝑚𝑒𝑉0

Or                         𝑟𝑛 ∝ 𝑛
5 (a)

Linear momentum = 𝑚𝑣 =  
𝑚𝑐𝑍

137 𝑛
Angular momentum = 

𝑛h

2 𝜋
Given,

Linear momentum ×  angular momentum ∝  𝑛𝑥∴                      
𝑚𝑐𝑍

137 𝑛  ×  
𝑛h

2𝜋 ∝  𝑛𝑥
                                            𝑛0 ∝  𝑛𝑥⇒                                         𝑥= 0

6 (c)

Series limit of Balmer series is given by

1𝜆min
= 𝑅( 1

22 -
1∞) =

𝑅
4

𝑅=
4𝜆min

=
4

6400
=

1

1600
Å-1

Series limit of Paschen series would be

1𝜆min
= 𝑅( 1

33 -
1∞) =

𝑅
9

𝜆min =
9𝑅 =

9

1/1600
= 14400Å

7 (a)𝐸= 𝐸2 - 𝐸1 =― 13.6

22
—( -

13.6

12 ) = 10.2 eV

8 (d)

Given , 𝐸𝑛 =  
13.6𝑛2  eV

Energy of photon ejected when electron jumps from 𝑛=3 state to 𝑛=2 state is given by

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



              ∆𝐸= 𝐸3 - 𝐸2 ∴           𝐸3 =  ―  
13.6

(3)2
 eV =― 

13.6

9
 eV

            𝐸2 =  ―  
13.6

(2)2
 eV =― 

13.6

4
 eV

So,      ∆𝐸= 𝐸3 - 𝐸2 = -
13.6

9 - ( - 13.6

4
)

                  = 1.9 eV                                  (approximately)

9 (c)

Centripetal force=force of attraction of nucleus on electron𝑚𝑣2𝑎0
=

1
4π𝜀0

𝑒2𝑎2
0𝑣=

𝑒
4π𝜀0𝑚𝑎0

10 (c)

From 𝑚𝑣𝑟=
𝑛h

2𝜋,𝑣=
𝑛h

2𝜋𝑚𝑟
Acceleration, 𝑎= 𝑣2𝑟 =

𝑛2
h

2

4𝜋2𝑚2𝑟2(𝑟)
= h

2

4𝜋2𝑚2μ3

11 (d)

In the first case, energy emitted,𝐸1 = 2𝐸 - 𝐸= 𝐸
In the second case, energy emitted

𝐸2 =
4𝐸
3

- 𝐸=
𝐸
3

As 𝐸3 is 
1

3
 rd, 𝜆2must be 3 times, 𝑖𝑒,3𝜆

12 (d)𝐸 =  𝐸1/𝑛2

Energy used for excitation is 12.75 eV𝑖𝑒,       (― 13.6 + 12.75) eV =  ―  0.85 eV
Energy levels of H-atom

The photon of energy 12.75 eV can excite the fourth level of H-atom

Therefore, six lines will be emitted.

(𝑛 (𝑛 - 1)
2

 lines).
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13 (c)𝜆𝑙𝜆𝑠 =

𝑅( 1
12 -

1∞)𝑅( 1
12 -

1
22)

=
4

3

𝜆𝑙 =
4

3
𝜆𝑠 =

4

3
× 911.6 = 1215.4 Å

14 (a)

For Lyman series, 𝑛1 = 1, 𝑛2 =∞
1𝜆 = 𝑅( 1𝑛2

1
-

1𝑛2
2
) = 𝑅( 1

12 -
1∞) = 𝑅

15 (b)

The series end of Lyman series corresponds to transition from 𝑛𝑖 =∞ to 𝑛𝑓 = 1, corresponding to the wavelength

               
1

(𝜆min)L
 =  𝑅[1

1
-

1∞] =  𝑅⇒      (λmin)L =
1𝑅 =  912 Å               …(i)

For last line of Balmer series

           
1

(λmin)B
 =𝑅[ 1

(2)2 -
1

(∞)2]= 
𝑅
4⇒     (λmin)B=

4𝑅 =3636 Å                …(ii)

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

          
(λmin)L

(λmin)B
 = 0.25

16 (a)

Frequency of revolution of electron,

       𝑓 =
𝑣

2𝜋𝑟 = 2.2 ×  106

2𝜋(5 ×  10-11)
 = 7.0 ×  1015 Hz

Current associated, 𝑖=𝑞 𝑓
                       = (1.6 ×  10

-19)(7.0 ×  1015)

                       = 11.2 ×  10
-4 A =  1.12 mA

17 (d)

(𝑟𝑚) =  (𝑚2𝑧 )(0.53Å) = (𝑛 ×  0.3)Å

∴                                   
𝑚2𝑧 = 𝑛𝑚=5 for 100Fm257 (the outermost shell) and 𝑧= 100
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∴                         𝑛=
(5)2

100
=

1

4

18 (a)

           
1𝜆max

= 𝑅[ 1

(1)2 -
1

(2)2]⇒      𝜆max = 
4

3𝑅 ≈ 1213 Å

and     
1𝜆min

= 𝑅[ 1

(1)2 -
1∞]⇒      𝜆min = 

1𝑅≈ 910  Å

19 (b)

Given, 𝑣= 2.18 × 106 ms
-1, 𝑟= 0.528 ×  10

-10m
   Acceleration of electron moving round the nucleus 

             𝑎 =  
(2.18 × 106)2

0.528 × 10-10
≈  9 × 1022 ms

-2
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ANSWER-KEY

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

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

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

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