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Wave Optics

WAVE OPTICS
1.  ,  6000 × 10–8 cm /;

 ,  ,  ,

;

 60°  ;

1 , 1 

(1) 20° (2) 45° (3) 30° (4) 25°

2.  /  ;  (polarizer-analyser set) 

 10%

 ;  ; ] 

 ?

; 
(1) 18.4° (2) 71.6° (3) 90° (4) 45°

3.  0.15 mm

 ;  589 nm /;

 1.5 

 :
(1) 6.9 mm (2)  5.9  mm
(3)  4.9  mm (4)  3.9  mm

4. } &  ,

?;  
1

8

 ,
 :

(1) 0.568 (2) 0.672 (3) 0.760 (4) 0.853

5.  }  5m 

 4 × 105 km  ; /; 5500

Å ; 
 :

(1) 20 m (2) 600 m (3) 60 m    (4) 200 m

6. ;  
ˆ ˆi j

2
 

 /  (polarization) k̂  

; { =  (  B0 

) :

(1)  0

ˆ ˆ ˆ ˆi j i j
B cos t k

2 2

(2) 0

ˆ ˆ ˆ ˆi j i j
B cos t k

2 2

(3) 0

ˆ ˆi jˆB k cos t k
2

(4) 0

ˆ ˆ ˆ ˆj i i j
B cos t k

2 2

7.  1 mm 

 = 632.8 nm /;  ,

 100 cm  ; ; 

1.27 mm  , ] 

(1) 1.27 m (2) 2 nm
(3) 2.87 nm (4) 2.05 m

8. }&  700 nm /;

 , [;  16 

/; 400 nm 

[;  &
(1) 28 (2) 24 (3) 18 (4) 30

9.  , }&  500 nm 

 ;  0.05 mm

; 

) 
(1) 0.07° (2) 0.17° (3) 1.7° (4) 0.57°
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Wave Optics

10. ] /;  ] 

 (phase)  ;  ,

 n1  , /;  L1  ,

 n2  , /;  L2 

(phase difference)  :

(1) 1 1 2 2

2
(n L n L ) (2) 

2 1

1 2

L L2

n n

(3) 
1 2

1 2

L L2

n n  (4) 2 1 1 2

2
(n L n L )

11.  {  3.3 Wm–2 

 ,  /  ,  /  (

 {  3 × 10–4 m2) 

31.4 rad/s ;  ?

 ?  /

%&
(1) 1.0 × 10–5 J (2) 5.0 × 10–4 J

(3) 1.0 × 10–4 J (4) 1.5 × 10–4 J

12. /; 6000 × 10–10 m  , ]

 0.6  × 10–4 m ] 

; =

(diffraction minima) 

13.  E  ,  , {; 

 1Å 

 = 60°  E  (eV ) ______

(  %  h = 6.64 × 10–34 Js,

1eV = 1.6 × 10–19 J,

 m = 9.1 × 10–31 kg)

14. =  ,

 P  Q, 20 m /;

 P  Q  5 m  P  Q 

 90°  PQ /;  A, B

 C  A, B  C 

 :

C
P Q

A

B

(1) 0 : 1 : 2 (2) 4 : 1 : 0
(3) 0 : 1 : 4 (4) 2 : 1 : 0

15.  , ]  /;  ,

 

]  K  ,

 
6

]  
nK

12
  n ]

 ________ .
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Wave Optics

SOLUTION
1. NTA Ans.  (4)

Sol.
2sin

2sin 60

1
3sin

4

1 = 25°

2. NTA Ans.  (1)

Sol. 20 0I II cos
10 2

1cos
5

0I
2

0I
10

 = 63.44°

angle rotated = 90 – 63.44° = 26.56°

Closest is 1.

3. NTA Ans.   (2)

Sol. Finge width,  = 
–9

–3

D 1.5 589 10

d 0.15 10

= 5.9 × 10–3 m

= 5.9  mm

4. NTA Ans.  (4)

Sol. I = I0 cos2 
2

2

0

I
cos

I 2

2

0

2
I 8cos
I 2

2

0

I
cos

I 8  
0

I
0.853

I

5. NTA Ans.  (3)
Sol. Let distance is x then

1.22
d

D
(D = diameter)

x 1.22

d D
(d = distance between earth & moon)

10 81.22 (5500 10 ) (4 10 )
x 53.68m

5
most appropriate is 60m.

6. NTA Ans.   (1)
Sol. Direction of polarisation ˆÊ k

Direction of propagation 
ˆ ˆi jˆ ˆE B

2

ˆ ˆi jˆ ˆE B
2

ˆ ˆi j
B̂

2

Correct answer (1)
7. Official  Ans.  by NTA (1)

Sol.

S1

S2

d
y

D =100 cm 
    = 1 m

Screen

nD
y

d

3 3

9

yd 1.27 10 10
n 2

D 1 632.8 10
Path difference x  =  n

= 2 × 632.8 nm
= 1265.6 nm
= 1.27 m
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Wave Optics

8. Official  Ans.  by NTA (1)
Sol. Let the length of segment is " "

Let N is the no. of fringes in " "
and w is fringe width.

 We can write
N w =

D
N

d

1 1N D

d

2 2N D

d
N1 1 = N2 2

16 × 700 = N2 × 400
N2 = 28

9. Official  Ans.  by NTA (4)

Sol.
0

0

180
d

     = 0.57°
10. Official  Ans.  by NTA (1)

Sol. p = n1 L1 – n2 L2

 = 
2

p

11. Official  Ans.  by NTA (3)
Sol. Intensity, I = 3.3 Wm–2

Area, A = 3 × 10–4 m2

Angular speed,  = 31.4 rad/s

 <cos2 > = 
1

2
, in one time period

Average energy = I0A × 
1

2

= 
4(3.3)(3 10 )

2
45 10 J

12. Official Ans. by NTA (200)

Official Ans. by ALLEN (198)

Sol. Condition for minimum,

dsin  = n

 
n

sin 1
d

5

7

d 6 10
n 100

6 10

Total number of minima on one side

= 99

Total number of minima = 198

Correct Answer is 198

13. Official Ans. by NTA (50.00)

Sol. d

h
2dsin

2mE

102 10
2

 = 

346.6 10

2mE

2 48

31 19

1 6.64 10
E 50.47

2 9.1 10 3 1.6 10
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Wave Optics

14. Official  Ans.  by NTA (4)

Sol. For (A)

P

xP

A
d

xQQ

xP – xQ = (d + 2.5) – (d – 2.5)

= 5m

 due to path difference = 
2 2

x 5
20

= 
2

At A, Q is ahead of P by path, as wave emitted
by Q reaches before wave emitted by P.

Total phase difference at A

2 2
 (due to P being ahead of Q by 90°)

= 0

A 1 2 1 2I I I 2 I I cos

I I 2 I I cos 0

= 4I

For C

xQ – xP = 5 m

 due to path difference 
2

x

2
5

20 2

Total phase difference at C = 
2 2

net 1 2 1 2I I I 2 I I cos

I I 2 I I cos  = 0

For B

xP – xQ = 0,

2
 (Due to P being ahead of Q by 90°)

BI I I 2 I I cos
2

 = 2I

IA : IB : IC = 4I : 2I : 0

= 2 : 1 : 0

 correct option is (4)

15. Official Ans. by NTA (9.00)

Sol. Imax = k

I1 = I2 = K/4

x = /6  = /3

I = I1 + I2 + 
1 22 I I cos

K K K 1
I 2

4 4 4 2

= 
K K 3K 9K

2 4 4 12

n = 9


