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3 (c)

Potential difference 𝑉 =
ℎ𝑐𝑒𝜆

                                            = 
6.6 × 10―34 × 3 × 108

1.6 × 10―19 × 2 × 10―10

                                             = 6200 V 
6 (c)𝐸 =

ℎ𝑐𝜆 ―𝑊0 and 2𝐸 =
ℎ𝑐𝜆′ ―𝑊0

⇒𝜆′𝜆 =
𝐸 + 𝑊02𝐸 + 𝑊0

⇒𝜆′ = 𝜆(1 + 𝑊0/𝐸
2 + 𝑊0/𝐸)

Since 
(1 + 𝑊0/𝐸)
(2 + 𝑊0/𝐸) >

1

2
 so 𝜆′ >

𝜆
2

7 (c)𝑚g = 𝑞 𝐸 or 
4

3
𝜋𝑟3 ρg =

𝑞𝑉𝑑  or 𝑉 ∝ 𝑟3

∴   𝑉2 = 𝑉1(𝑟2𝑟1
)

3

= 400 × (2

1)
3

= 3200V

8 (a)𝑞𝑣𝐵 = 𝑞𝐸⇒𝑣 =
𝐸𝐵

But 
1

2
𝑚𝑣2 = 𝑞𝑉 so 

𝑞𝑚 = 𝑣22𝑉 =
𝐸22𝑉𝐵2

9 (c)

When drop is stationary, then𝑞1𝐸 = 6π η𝑟 𝑣0 or 𝑞1 = 6π η𝑟 𝑣0/𝐸
When drop moves upwards, then3𝑞 =

6π η𝑟(𝑣0 + 𝑣0)𝐸 = 2 × (6π η𝑟𝑣0𝐸 ) = 2𝑞1

Topic :- Dual nature of radiation and matter      
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∴   𝑞1 =
3

2
𝑞

10 (b)

According to Einstein’s photoelectric equation the work function of metal is given by ∴  ϕ= hc/λ-KEm

                                  = 
6.6 × 10―34 × 3 × 108

4000 × 10―10 ―2𝑒𝑉
                                  =  4.95 × 10―19 ―2 𝑒𝑉
                                  =  

4.95 × 10―19

1.6 × 10―19 ―2 𝑒𝑉
                                  = 3 eV-2 eV = 1 eV 

11 (b)𝐸𝑘 =
1

2
𝑞2𝐵2𝑟2𝑚 𝑖𝑒, 𝑟 ∝ 𝐸𝑘

So, 𝑟2 = 𝑟1 𝐸𝑘2/𝐸𝑘1= 𝑅 3 = 3 𝑅
12 (b)

When the charged particle enters the magnetic field making angle other than 900 with it, 
the path is helix.

13 (c)

By Moseley’s law, 𝑣 = 𝑎(𝑍 ― 𝑏) or, 𝑣 = 𝑎2(𝑍 ― 𝑏)2

Comparing with the equation of a parabola, 𝑦2 = 4𝑎𝑥 it conforms to graph 𝑐
14 (c)

According to Einstein’s photoelectric equation

15 (c)

According to the energy diagram of 𝑋-ray spectra∵ ∆𝐸 =
ℎ𝑐𝜆 ⇒𝜆 ∝ 1∆𝐸

(∆𝐸 =  Energy radiated when 𝑒― jumps from, higher energy orbit to lower energy orbit)∵ (∆𝐸)𝑘𝛽 > (∆𝐸)𝑘𝛼 > (∆𝐸)𝐿𝛼 ∴ 𝜆′𝛼 > 𝜆𝛼 > 𝜆𝛽
Also (Δ𝐸)𝑘𝛽 = (Δ𝐸)𝑘𝛼 + (Δ𝐸)𝐿𝛼⇒ℎ𝑐𝜆𝛽 =

ℎ𝑐𝜆𝛼 +
ℎ𝑐𝜆′𝛼⇒ 1𝜆𝛽 =

1𝜆𝛼 +
1𝜆′𝛼

16 (c)𝑛→2 ― 1𝐸 = 10.2 𝑒𝑉𝑘𝐸 = 𝐸 ― 𝜙
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𝑄 = 10.20 ― 3.57ℎ𝑣0 = 6.63 𝑒𝑉𝑣0 =
6.63 × 1.6 × 10―19

6.67 × 10―34
= 1.6 × 1015

18 (b)

Minimum wavelength = 5Å𝜆 =
12.2 Å𝑉 = 5Å

Acceleration potential = 6.25 𝑉
19 (c)

1

2
𝑚𝑣2 =

ℎ𝑐𝜆 ― ϕ (in eV)

=
6.6 × 10―34 × 3 × 108

4000 × 10―10 × 1.6 × 10―19
― 2

= 3.1 ― 2 = 1.1 eV = 1.1 × 1.6 × 10―19 J
= 1.76 × 10―19 J𝑣 =

1.76 × 10―19 × 2

9 × 10―13

= 6.2 × 105 ms―1

20 (c)

According to Mosley’s law 𝑣 = 𝑎(𝑍 ― 𝑏)2 and 𝑣 ∝ 1𝜆
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ANSWER-KEY

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

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

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

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