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1 (b)

The work function of sodium 

                               𝑊=
ℎ𝑐𝜆

                               𝑊=
6.6 × 10―34 × 3 × 108

5 × 10―7

or                           𝑊= 3.96 × 10―19J
 or                           𝑊= 2.47eV                     ( ∵ 1eV = 1.6 × 10―19 J)
or                           𝑊= 2.5eV(approximately) 

2 (b)𝑝=
ℎ𝜆 =

6.6 × 10―34

0.01 × 10―10
= 6.6 × 10―22𝑘𝑔 ―𝑚/𝑠

4 (b)

If an electron and a photon propagates in the form of waves having the same wavelength, it 
implies that they have same momentum. This is according to de-Broglie equation 

                                                              𝑝 ∝ 1

 𝜆 
6 (b)

Retarding potential,𝑉𝑠 =
ℎ𝑐𝜆𝑒 ― ϕ0𝑒 =

1240 × 10―9

330 × 10―9
― 1.07

= 3.73― 1.07 = 2.66 V

7 (b)𝐾max = (ℎ𝑣 ―𝑊0);𝑣=  frequency of incident light

8 (c)

Topic :- Dual nature of radiation and matter      

Solutions
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𝜆min =
12375

50 × 103
Å = 0.247 = 0.25Å

9 (c)𝐸𝐾― 𝐸𝐿 =
ℎ𝑐𝜆 =

(6.6 × 10―34)(3 × 108)
(0.021 × 10―9)(1.6 × 10―19)

𝑒𝑉= 59𝐾𝑒𝑉
10 (a)

Maximum KE = 𝐸 ― ϕ0 = 3.4― 2 = 1.4 eV

11 (a)

The cut-off wavelength λmin  corresponds to an electron transferring (approximately) all of 

its energy to an X-ray photon, thus producing a photon with the greatest possible 
frequency and least possible wavelengh.
From relation 

          𝜆 min =
ℎ𝑐𝐾𝑜

                     =
(4.14 × 10―15)(3 × 108)

35.0 × 103

                     = 3.55 × 10―11 m = 35.5pm                                                                                                              
12 (d)

de-Broglie wavelength

                                 𝜆=
ℎ2𝑚𝐸∴               

𝜆1𝜆2
=

𝐸2𝐸1
   ⇒ 1 × 10―9

0.5 × 10―9
=

𝐸2𝐸1⇒              2 =  
𝐸2𝐸1

  ⇒𝐸2𝐸1
= 4∴                                  𝐸2= 4𝐸1∴        Energy to be added =𝐸2― 𝐸1

                                                =4𝐸1― 𝐸1 = 3𝐸1                      

13 (c)

We know that𝑞𝐸=𝑚𝑔𝑞𝑄𝜀0𝐴 =𝑚𝑔 or 𝑞=
𝜀0𝐴𝑚𝑔𝑄

=
8.85 × 10―12 × 2 × 10―2 × 2.5 × 10―7 × 10

5 × 10―7
𝐶

= 8.85 × 10―13𝐶
15 (b)

For an electron
Mass, 𝑚𝑒 = 9.11 × 10―31𝑘𝑔
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Kinetic energy, 𝐾= 10𝑒𝑉= 10 × 1.6 × 10―19𝐽
de Broglie wavelength, 𝜆𝑒 =

ℎ
2𝑚𝑒𝐾     …(i)

For the person Mass, 𝑚= 66𝑘𝑔
Speed, 𝑣= 100𝑘𝑚ℎ𝑟―1 = 100 ×

5

18
𝑚𝑠―1

de Broglie wavelength, 𝜆=
ℎ𝑚𝑣        …(ii)

Diving (i) by (ii), we get𝜆𝑒𝜆 =
ℎ

2𝑚𝑒𝐾 ×
𝑚𝑣ℎ =

𝑚𝑣
2𝑚𝑒𝐾

=
66 × 100 ×

5
18

2 × 9.11 × 10―31 × 10 × 1.6 × 10―19
= 1.07 × 1027

17 (b)𝜆=
ℎ𝑚𝑣 =

ℎ 1― 𝑣2/𝑐2𝑚0𝑣 = 0     ( ∵ 𝑣= 𝑐)
18 (b)

Slope of 𝑉0―𝑣 curve =
ℎ𝑒⇒ℎ= Slope × 𝑒= 1.6 × 10―19 × 4.12 × 10―15

= 6.6 × 10―34𝐽-𝑠
19 (b)

The wavelength range of 𝑋-ray is 0.1 Å― 100 Å

20 (b)𝑞 𝑉=
1

2
𝑚𝑣2 or 𝑣= 2𝑞𝑉/𝑚 𝑖𝑒, 𝑣 ∝ 𝑉
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ANSWER-KEY

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

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

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

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