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1 (c)

Here,                𝐸1 = 𝐸2

                   𝑛1ℎ𝑣1 = 𝑛2ℎ𝑣2

So,                     
𝑛1𝑛2

=
𝑣2𝑣1

 

2 (a)

Energy of photon 

                                    𝐸 =
ℎ𝑐𝜆

Given,             𝜆 = 5000 Å =  5 × 10―7𝑚∴                               𝐸 =
6.6 × 10―34 × 3 × 108

5 × 10―7

                                      =  3.96 × 10―19 𝐽
Energy received per second = 10―8 Js―1∴     Number of photon’s received per second 

                                      = 
Energy received per second 

Energy of one photon 

                                      = 
10―8

3.96 × 10―19 = 2.5 × 1010     

3 (c)

                                    
1

2
𝑚𝑣2

max = 𝑒𝑉0⇒                            𝑣max = 2( 𝑒𝑚)𝑉0 

                                             = 2 × 1.8 × 1011 × 9

                                            =  18 × 105 𝑚𝑠―1

                                             =  1.8 × 106 𝑚𝑠―1
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4 (c)𝑄𝐸 = 𝑚𝑔⇒𝑄 =
𝑚𝑔𝐸 ⇒𝑛 =

𝑚𝑔𝑑𝑉𝑒⇒𝑛 =
1.8 × 10―14 × 10 × 0.9 × 10―2

2 × 103 × 1.6 × 10―19
= 5

5 (d)

X-rays are electromagnetic in nature so they remains unaffected in electric and magnetic 
field

6 (a)𝜆min =
12375𝑉 Å⇒𝑉 =

12375

0.4125
= 30 𝑘𝑉

7 (a)

                                      𝐸 =
ℎ𝑐𝜆 ⇒𝐸 ∝ 1𝜆⇒                                 𝐸′𝐸 =

400

300
= 1.33

But 𝐸 = 𝑒𝑉𝑠, 𝑉𝑠 being stopping potential. Thus, stopping potential for photoelectrons from 

a surface becomes approximately 1.0 V greater.  

8 (b)

Energy possessed by a photon is given by 

                                    𝐸 = ℎ𝑣 =
ℎ𝑐𝜆

If power of each photon is 𝑃 then energy given out in 𝑡 second is equal to 𝑃𝑡. Let the 
number of photons be 𝑛, then  

                                   𝑛 =
𝑃𝑡𝐸 =

𝑃𝑡(ℎ𝑐/𝜆) =
𝑃𝑡𝜆ℎ𝑐

For red light,                 𝑛𝑅 =
𝑃𝑡𝜆𝑅ℎ𝑐  

For violet light,             𝑛𝑉 =
𝑃𝑡𝜆𝑉ℎ𝑐 ∴                                        

𝑛𝑅𝑛𝑉 =
𝜆𝑅𝜆𝑉

As                                       𝜆𝑅 > 𝜆𝑉
So,                                     𝑛𝑅 > 𝑛𝑉

9 (a)

Mosley’s law is 𝑓 = 𝑎(𝑍 ― 𝑏)2

11 (c)

In the absence of electric field (𝑖.𝑒. E = 0)
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𝑚𝑔 = 6𝜋𝜂𝑟𝑣
    

…(i)
In the presence of Electric field𝑚𝑔 + 𝑄𝐸 = 6𝜋𝜂𝑟(2𝑣)

…(ii)
When electric field to reduced to 𝐸/2𝑚𝑔 + 𝑄(𝐸/2) = 6𝜋𝜂𝑟(𝑣′)
…(iii)
After solving (i), (ii) and (iii)

We get 𝑣′ =
3

2
𝑣

13 (c)

Crystal structure is explored through the diffraction of waves having a wavelength 
comparable with the interatomatic spacing (10―10m) in crystals. Radiation of larger 
wavelength cannot resolve the details of structure, while radiation of much shorter 
wavelength is diffracted through inconveniently small angles. Usually diffraction of X-rays 
is employed in the study of crystal structure as X-rays have wavelength comparable to 
interatomic spacing.   

14 (c)

Linear momntum of an electron in 𝑛 th orbit 𝐿 =
𝑛ℎ
2𝜋′

for 𝑛 = 2 then        𝐿 =
ℎ𝜋    

15 (d)

Current          𝑖 =
𝑛𝑒𝑡⇒                   

𝑛𝑡 =
𝑖𝑒 =

3.2 × 10―3

1.6 × 10―19
= 2 × 106/s

16 (c)𝜆 =
ℎ2𝑚𝐸 =

ℎ
2𝑚𝛼𝑄𝛼𝑉

On putting 𝑄𝛼 = 2 × 1.6 × 10―19𝐶

mg

D1 = 6rv

mg

D2 = 6r(2v)

E

D2 QE

D3 = 6r(v’)

mg

E/2

QE/2
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𝑚𝛼 = 4𝑚𝑝 = 4 × 1.67 × 10―27𝑘𝑔⇒𝜆 =
0.101𝑉 Å

20 (c)𝑚 =
𝑚0

1 ― 𝑣2/𝑐2
=

𝑚0

1 ― (0.8𝑐)2/𝑐2
=

5𝑚0

3
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ANSWER-KEY

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

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

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

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