
®

1

no
de

06
\B

0B
A

-B
B\

Ko
ta

\J
EE

 M
AI

N
\J

ee
 M

ai
n-

20
20

_S
ub

jec
t T

op
ic 

PD
F 

W
ith

 S
ol

ut
io

n\
Ph

ys
ics

\H
in

di
\G

eo
m

et
ric

al
 O

pt
ics

H

Geometrical Optics

GEOMETRICAL OPTICS
1.  ,  150 mm 

)  375 

 (objective)  5 mm

]  (eye-piece) 

(1) 22 mm (2) 12 mm (3) 33 mm (4) 2 mm

2.  (  = 1.5) , ,

 f = 16 cm  1.42 

 ,

 f1  fl/f

(1) 1 (2) 5 (3) 9 (4) 17

3.  ,  60 cm 

 5  (eye piece) 

 %

(1) 30 cm (2) 40 cm

(3) 20 cm (4) 10 cm

4. /; ] , ?;

 3  
4

3
 

?; /;  %

(1) 60° (2) 15° (3) 45° (4) 30°

5.  ,

30 cm 

1.5  cm 

 ________.

6.  , ,

 / &/  ,

;  (m) 

 (x)  (

)

(1)

1

f 2f
x

m

(2)  

1

f 2f
x

m

(3) 

1

f 2f
x

m

(4) 

1

f 2f
x

m

7.  2h  , ; 

 2  2 2   h 

,  2  

 :

(1)
h

2
(2) 

3
h 2

4

(3) 
h

2 2 1 (4) 
h

3 2
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Geometrical Optics

8.  (tank), ] 

 (  = 
4

3
) 

 ,  ;
 }  { .;

 % ( ; ]  h 
 r  {  2 rh ) :

(1) 17% (2) 21% (3) 34% (4) 50%

9.

\\\\\\\\\\\\\ \\ \\\\\\\\\\\\\\

20 16 12 8 4
(cm)

Object

= ] ,  [

 , ;  ;

; 

( = )

(1) ,  ,

(2) ,  ,

(3) ,  ,

(4) ]  ,

10. , ,  3  

 60° , ,

 ,

 ______.

11.  (observer)  (  15 cm) 

 ,

 45 cm   

 15 cm  ( =  

30 cm  ,

 (edge)  ;

 N/100  (N )  N 

___________

15 cm

15 cm

45 cm

12.  ,  30 cm  ,

 10 cm  ;

 9 cms–1 ;  {

 (cms–1 )  _______

13.

 25 cm 

 1 cm  ;  100 

 20 cm 

(cm ) %&

14.  ,  100 cm

 40 cm  ;

 
N

100
D  (N ) N

______|
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Geometrical Optics

15.  f  /

 , ] % u  v 

=  (u

= v  (Reference line) ) :

(1) 

u=
vv

f

f u
(2) 

u=
vv

f

f u

(3) 

u=
vv

f

f u

(4) 

u=
vv

f

f u

16.

1cm,  5 cm 

 10 cm 

] 

] 
n

40
cm  n   ____

17. ]  1.5 ]   A

= 1° 

) N/10  N  ______

18.  0.5m 

 1m  2 m  ,

 :

(1)  1 m, 

(2)  1 m, 

(3)  2.6 m, 

(4)  2.6 m, 

19.  P  ,

 R  1.5 P 

(1) 
R

2
(2) 2R (3) 

3R

2
(4) 

R

3
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Geometrical Optics

SOLUTION

1. NTA Ans.  (1)

Sol.
e 0 e

LD 150 250m 375
f f f 25

fe = 20 mm.

2. NTA Ans.  (3)

Sol. Using 
2

1 1 2

1 µ 1 1
1

f µ R R

1 2

1 1.5 1 1
1

f 1 R R              ....(1)

and 
1 1 2

1 1.5 1 1
1

f 1.42 R R       ....(2)

equation (1)/(2),

we get 1f 0.5

f 0.056

= 8.93  9

3. NTA Ans.  (4)
Sol. L = f0 + fe = 60 cm

0

e

f
M 5

f

 f0 = 5fe

6fe = 60 cm
fe = 10 cm

4. NTA Ans.  (4)

Sol. C
1 1

sin
3 4 / 3

C = 30°
5. NTA Ans.  (60.00)
Sol. Using Lens-Maker's formula :

1 2

1 1 1
( 1)

f R R

1 1
(1.5 1) 0

f 30

f = 60 cm

6. NTA Ans.  (2)

Sol.
1 1 1

v u f
At focus m = x = f
At centre m = –1 x = 2f

7. NTA Ans.  (2)

Sol.

h

h

= 2

=2 2

For near normal incidence,

happ = actual

in

ref .

h

apparent

h
h

2 2

2 3h 3
h h 2

42 2 2
1

8. NTA Ans.  (1)

Sol. h

r

4
3

4
sin 1sin 90

3

3
sin

4
Area of sphere in which light spread = 4 R2

 = 2  (1 – cos )

7
2 1

4

P  4  steradians

P'  
P

1 cos
4
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Geometrical Optics

   Ratio = 

7
12 1 cos 1 cosP' 4

P 4 2 2

0.33
0.17

2
 Correct answer (1)

9. Official  Ans.  by NTA (1)
Official Ans. by ALLEN (4)

Sol.
8

f 4cm
2

u = –10 cm
v = ?

as 
1 1 1

v u f

1 1 1

v 10 4

1 1 1

v 10 4

1 4 10

v 40

40
v

6

20
v

3
v

m
u

20
23

m m
10 3

or image will be real, inverted and unmagnified.
10. Official Ans. by NTA (90.00)

Sol. =30°

B

A
60°

µ=1 µ= 3

O

60°
Refracted

Reflected

By Snell's law at A :

1 × sin60° = 3 sin

3
3 sin

2

1
sin 30

2
So at B :

 + 60° +  = 180°
30° + 60° +  = 180°

 = 90°
11. Official Ans. by NTA (158)

Sol.
15 1

tan r
30 2

1
sin r

5

1sin45° = µsin r   30

1545°15 15 15

r
30

Initiatly

15

Finally

1 1

2 5

5
1.581

2

N

100
N = 100 µ
N = 158.11
So integer value of N = 15800

12. Official  Ans.  by NTA (1)

Sol.
2

2

dv v du
dt 4 dt

10
2 9 1m / s

30
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Geometrical Optics

13. Official  Ans.  by NTA (5)
Official Ans. by ALLEN (4.48)

Sol.

f =1cm0

fe

20cm

25cm
I2I1

v1x

O

O object
I image formed by 1 lens

I image formed by 2 lens
1

2

st

nd

for first lens = 1
1

1 1 1 x
v

v x 1 x 1

also magnification |m1| = 
1

1

v 1

u x 1

for 2nd lens this is acting as object

so u2 = –(20 – v1) = – 
x

20
x 1

and v2 = –25cm

angular magnification |mA| = 
2 2

D 25

u | u |

Total magnification m =  m1mA = 100

1 25
100

xx 1 20
x 1

25
100 1 80(x 1) 4x

20(x 1) x

76x = 81 x = 
81

76

u2 = –
81 / 76 19

20
81 / 76 1 5

now by lens formula

e
e

1 1 1 25 19
f 4.48cm

25 19 / 5 f 106

14. Official  Ans.  by NTA (5)
Official Ans. by ALLEN (476)

Sol. Using displacement method

f = 
2 2D d

4D
Here, D = 100 cm
        d = 40 cm

f = 
2 2100 40

21 cm
4(100)

P = 
1 100

D
f 21

        
N 100

100 21
  N = 47

15. Official  Ans.  by NTA (4)

Sol. v = 
uf

u f
Case-I
If   v = u

  f + u = f
  u = 0

Case-II
If u = 
then v = f
Only option (4) satisfies this condition.

16. Official Ans. by NTA (50.00)
Sol. Final image at 

 obj. for eye piece at 5cm
 image for objective at 5 cm

1

v
 –

1

u
 = 

1

f
 
1

5
 + 

1

x
 = 1

1 1 4
1

x 5 5
  

5
x

4
17. Official Ans. by NTA (5.00)
Sol. min = (µ – 1) A

    = (1.5 – 1)1
     = 0.5

min = 
5

10
   N = 5

18. Official Ans. by NTA (1,4)
Official Ans. by ALLEN (3)

Sol.

1m 1m 1m 1m

I1 I2Object

f = 0.5m Mirror

Object is at 2f. So image will also be at '2f'.
(I1).
Image  of  I1 will be 1m behind mirror.
i.e.  I2

Now I2 will be object for lens.
 u  – 3m

f  +0.5 m

1 1 1

v f u

1 1

0.5 3

3
v 0.6m

5
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Geometrical Optics

So total distance from mirror  2 + 0.6
 2.6 m and real image

Ans. (3)
19. Official  Ans.  by NTA (4)

Sol.
µ

R

R1 = R2 = R
Power (P)
Refractive index is assume (µ )

1 2
P ( 1)

f R
   ....(i)

µ

R'

1 1
P' ( 1)

f ' R '
  ....(ii)

3
P' P

2

1 3 2
( 1) ( 1)

R ' 2 R

R
R'

3


