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Subject – PHYSICS                                            Class -XII  

ANSWER KEY 

SECTION-A     1X6=6 

1. (c) Wavefronts 

2. (b) 5mm 

3. (d) (
1

4
)One-fourth times 

4. (a) h/λ  

5. (b) 1:8 

6. (c) Insulator 

                         SECTION- B      4X2=8 

(लघु उत्तरीय प्रश्न) 

7.  The minimum negative potential applied to plate or anode for which 

photoelectric current becomes zero is called stopping potential. 
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8. Isotopes - The atoms of a particular element having same atomic 

number (Z) but different mass number (A) are called isotopes. Ex- ₆C¹⁰, 

₆C¹¹, ₆C¹², ₆C¹⁴ 

Isobars - The atoms of different chemical element having same mass 

number (A) but different atomic number (Z) are called isobars. Ex- ₁₈Ar⁴⁰ 

& ₂₀Ca⁴⁰ 

Isotones:- The atoms of different chemical element having the same 

number of neutrons but different atomic numbers are called isotones. 

Ex- ₄Be⁹ & ₅B¹⁰ 

 

9. n-type Semiconductors      

 1)  When pentavalent impurity added in the intrinsic semiconductor, 

we get it.  

2)  The majority carriers in n-type are electrons and minority carriers 

are holes.  

p-type Semiconductor 

1) When trivalent impurity added in the intrinsic semiconductor, we get 

it. 

2) The majority carriers in p-type are holes and minority carriers are 

electrons. 

10. The wavelength will be changed, and changed wavelength is λ1 =
λ

𝑛
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SECTION-C      (2×3=6)  

      (दीघघ उत्तरीय प्रश्न) 

11. Huygens' Principle        a) Each source of light is a centre of 

disturbance from which waves spread in all directions. 

 b) Every point on a wavefront is a source of new disturbance which 

produce secondary wavelets which travel with the speed of light in all 

directions.  

c) Only forward envelope enclosing the tangents to the secondary 

wavelets at any instant gives the new position of wavefront. 

Refraction in rarer medium    

Consider plane wavefront AB incident on XY interface of denser 

medium n1 and rarer medium n2 

 Let v1and v2 are velocity of light in denser and rarer medium 

respectively. 

 

Then Bc= V1 t and AD = V2 t. 

=       therefor  
BC

AD
=

V1

V2
 (1)     

In ∆ BAC,         BC = AC Sin i 
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& in ∆ ACD,         AD = AC Sin r 

Putting these values in eqn (1), we get. 

=     
Ac Sin i

Ac Sin r
=

V1

V2
 

=          
Sin i

Sin r
=

V1

V2
 

                       =  
C

V2

V1

c
 

      
Sin i

Sin r
=

n2

n1
 which is snell′s law of repraction. 

12. According to Einstein, when a photon of energy λv falls on a metal 

surface, the energy of photon is used in two ways- 

1) A part of it is used by an electron to just cross over the surface 

barrier so that it may come out of the metal surface.  

2) The remaining part of photon energy is used in giving a velocity to 

emitted-photon electron.   

According to law of conservation of energy hv = ∅o +
1

2
mv2 − (1) 

  If V is just equal to threshold frequency Vo, then the free electron will 

just come out, so K.E is zero. so eq (1) becomes.  

      hvo = ∅o(work function) − (2) 

so eq (1) becomes.  

   hv = hvo +
1

2
m v2 
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[
1

2
mv2 = h(V − Vo]  that is the required Einstein's photoelectric 

equation. 

From question 𝜆 = 5000A° 

                               = 5000 × 10−10𝑚 

                               = 5 × 10−7𝑚  

                         ∅𝑜 = 1.2𝑒𝑣 

We know eVo = ℎ𝑣 − ∅𝑜 − (3) 

Now hv =  
ℎ𝑐

λ
=

6.62×10−34×3×108

5×10−7  

                         = 3.97 × 10−19𝐽 

                     =
 3.97 × 10−19

1.6 × 10−19
𝑒𝑣 

                  hv = 2.48ev 

from equation (3), 

                 eVo = 2.48 – 1.2 = 1.28ev 

                   Vo = 1.28 V 


