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1 (b)

Energy 𝐸 = ℎ𝑣 = ℎ𝑐𝜆 ∴ 𝐸1𝐸2
=

𝜆2𝜆1
=

5000

1

2 (c)𝐸 = 𝑊0 + 𝐾max⇒ℎ𝑐𝜆1
= 𝑊0 + 𝐸1 and 

ℎ𝑐𝜆2
= 𝑊0 + 𝐸2⇒ℎ𝑐 = 𝑊0𝜆1 + 𝐸1𝜆1 and ℎ𝑐 = 𝑊0𝜆2 + 𝐸2𝜆2⇒𝑊0𝜆1 + 𝐸1𝜆1 = 𝑊0𝜆2 + 𝐸2𝜆2⇒𝑊0 =
𝐸1𝜆1 ― 𝐸2𝜆2

(𝜆2 ― 𝜆1)

3 (d)𝜆 min =
ℎ𝑐𝑒𝑉⇒       𝜆 ∝ 1𝑉∵         𝜆2 >  𝜆1     (see graph)⇒    𝑉1 > 𝑉2

       𝑣 = 𝑎(𝑍 ― 𝑏) Moseley’s law 

           𝑣 ∝ (𝑍 ― 1)2⇒   𝜆 ∝ 1

(𝑍 ― 1)2                  ( ∵ 𝑣 ∝ 1𝜆)

  𝜆1 >  𝜆2  (see graph for characteristic lines)⇒      𝑍2 >   𝑍1

4 (b)

Given, the linear momentum of particle (𝑝)
                                                = 2.2 × 104𝑘𝑔 ―𝑚𝑠―1

                                            ℎ = 6.6 × 10―34 JS

The de-Broglie wavelength of particle 

                                             𝜆 =
ℎ𝑝

Topic :- Dual nature of radiation and matter      
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                                             𝜆 =
6.6 × 10―34

2.2 × 104

Or                                        𝜆 = 3 × 10―38 m

Or                                        𝜆 = 3 × 10―29 mm

7 (c)

Specific charge =
𝑞𝑚; Ratio =

(𝑞𝑚)𝛼
(𝑞𝑚)𝑝 =

𝑞𝛼𝑞𝑝 ×
𝑚𝑝𝑚𝛼 =

1

2

8 (a)𝐾max = ℎ𝑣 ― ℎ𝑣0 =
ℎ𝑐𝜆 ― ℎ𝑐𝜆0

, 𝑖.𝑒., graph between 𝐾max and 
1𝜆 will be straight line having slope (ℎ𝑐) and intercept 

ℎ𝑐𝜆0
 on ―𝐾𝐸 axis

9 (b)𝐾𝐴 =
ℎ𝑐𝜆𝐴 ― ϕ0 and 𝐾𝐵 =

ℎ𝑐𝜆𝐵 ― ϕ0𝐾𝐴𝐾𝐵 =

ℎ𝑐
2𝜆𝐵ℎ𝑐𝜆𝐵 <

1

2
 or 𝐾𝐴 < 𝐾𝐵/2

11 (c)

Energy received from the sun 

                                             = 2 cal cm―2(min )―1 
                                                                      =8.4 J cm―2 (min )―1  

Energy of 1 photon received from the sun 

                               𝐸 =
ℎ𝑐𝜆

                                    = 
6.6 × 10―34 × 3 × 108

5500 × 10―10

                                    =3.6 × 10―19 J∴  Number of photons reaching the earth per cm2per minute will be 

                                                       𝑛 =
energy received from sun 

energy of one photon 

                                                        𝑛 =
8.4

3.6 × 10―19 = 2.3 × 1019 

12 (b)

Wave nature of matter of de Broglie was proved when accelerated electrons showed 

diffraction by metal foil in the same manner as X-ray diffraction

13 (c)

In 𝑋-ray spectra, depending on the accelerating voltage and the target element, we may 

find sharp peaks super imposed on continuous spectrum. These are at different 

wavelengths for different elements. They form characteristic 𝑋-ray spectrum

14 (b)𝐸 = ℎ𝑣⇒100 × 1.6 × 10―19 = 6.6 × 10―34 × 𝑣⇒𝑣 = 2.42 × 1016𝐻𝑧
16 (d)

Planck’s constant,ℎ = 𝐸/𝑣 = [ML2T―2/T―1] = [ML2T―1]
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Angular momentum, 𝐿 = 𝐼𝜔 = [ML2T―1]

17 (c)𝜆 =
ℎ𝑝⇒𝜆 ∝ 1𝑝

18 (b)

Momentum of incident light per second𝑝1 =
𝐸𝑐 =

60

3 × 108
= 2 × 10―7

Momentum of reflected light per second𝑝2 =
60

100
×
𝐸𝑐 =

60

3 × 108
= 1.2 × 10―7

Force on the surface = change in momentum per second 

= 𝑝2 ― ( ― 𝑝1) = 𝑝2 + 𝑝1 = (2 + 1.2) × 10―7 = 3.2 × 10―7N

20 (d)

From the symmetry of figure, the angle θ = 45°. The path of moving proton in a normal 

magnetic field is circular. If 𝑟 is the radius of the circular path, then from the figure,𝐴𝐶 = 2 𝑟cos 45° = 2𝑟 ×
1

2
= 2𝑟    …(i)

As 𝐵 𝑞 𝑉 =
𝑚𝑣2𝑟   or 𝑟 =

𝑚𝑣𝐵𝑞𝐴𝐶 =
2 𝑚𝑣𝐵 𝑞 =

2 × 1.67 × 10―27 × 107

1 × 1.6 × 10―19
= 0.14 m
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ANSWER-KEY

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

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

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

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