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1 (a)

Shift = 𝑡(1― 1μ)

1 = 3(1― 1μ)or  
1

3
= 1― 1μ

Or  
1μ = 1― 1

3
=

2

3
 or μ=

3

2
= 1.5

2 (a)𝐴(𝜇𝑣― 𝜇𝑟) + 𝐴′(𝜇′𝑣― 𝜇′𝑟) = 0°⇒𝐴′ = 5°

3 (d)𝑃1 =
100

20
= 5 𝐷, 𝑃2 =

100

25
= 4𝐷

Effective power 𝑃= 𝑃1 + 𝑃2

= 5 + 4 = 9 D

4 (b)

Lens-maker’s formula is given by

1𝑓 = ( 𝑎μg ― 1)( 1𝑅1
― 1𝑅2

)            …(i)

If the lens is immersed in a liquid of refractive index μ1 then

1𝑓1
= ( 𝑙μg ― 1)( 1𝑅1

― 1𝑅2
)            …(ii)

Here,  𝑙μg is refractive index of glass w.r.t liquid 

Dividing Eq. (i) by Eq. (ii), we have𝑓1𝑓 =  
( 𝑎μg ― 1)

( 𝑙μg ― 1)⇒𝑓1𝑓 = ( 1.5― 1

1.5

1.25
― 1

)
⟹𝑓1𝑓 =

0.5 × 1.25

0.25
= 2.5

Hence, focal length increases by a factor of 2.5.

5 (d)
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𝑣=―15𝑐𝑚, 𝑢=―300𝑐𝑚
From lens formula 

1𝑓 =
1𝑣― 1𝑢⇒ 1𝑓 =

1―15
― 1―300

=
―19

300⇒𝑓=
―300

19
=―15.8 𝑐𝑚

and power 𝑃=
100𝑓𝑖𝑛 𝑐𝑚 =

―100 × 19

300

=―6.33 𝐷
6 (b)𝐸0 =

𝐼𝑟2
=

𝐼
(4)2

=
𝐼

16𝐸𝑝 =
𝐼 cosθ𝑟′2 =

𝐼 × (415)

(5)2

=
4𝐼

125∴ 𝐸0𝐸𝑝 =
𝐼

16
×

1254𝐼 =
125

64

9 (a)𝜇=
ℎℎ′⇒ℎ′ =

8

4/3
= 6 𝑚

10 (a)

As there is no deflection between medium 1 and 2. Therefore, μ1 = μ2

11 (d)𝐼′𝐼 =
40 × 40

50 × 50
=

16

25

1― 𝐼′𝐼 = 1― 16

25
=

9

25

or  
𝐼 ― 𝐼′𝐼 × 100 =

9

25
× 100 = 36%

12 (b)

According to Cartesian sign convention𝑢=―40 cm,𝑅=―20 cmμ1 = 1, μ2 = 1.33

Applying equation for refraction through spherical surface, we get𝜇2𝑣 ― 𝜇1𝑢 =
𝜇2 ― 𝜇1𝑅

1.33𝑣 ― 1―40
=

1.33―20

After solving, 𝑣=―32 cm

The magnification is 𝑚=
ℎ2ℎ1

=
𝜇1𝑣𝜇2𝑢∴  

ℎ2

1
=― 1(32)

1.33(― 40)
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Or  ℎ2 = 0.6 cm

The positive sign shows that the image is erect

13 (c)

Power of spectacles, 𝑃= 2 𝐷
Since, power is positive so lens used is convex which is used for the purpose of removing 

hypermetropia.

14 (a)

Refractive index of diamond isμ=
velocity of light in air

velocity of light in diamond

2 =  
3.0 × 1010

velocity of light in diamond

So, velocity of light in diamond is 

=
3.0 × 1010

2
= 1.5 × 1010cms―1

15 (c)𝜇1 = 2, 𝜇2 =
3

2

2 sin 𝑖 ≥ 3

2
sin 90°⇒ sin 𝑖 ≥ 3

4
⇒𝑖 ≥ sin―1 (3

4)
16 (a)𝑣= 1 𝑐𝑚, 𝑅= 2 𝑐𝑚

By using𝜇2𝑣 ― 𝜇1𝑢 =
𝜇2 ― 𝜇1𝑅

1―1
― 1.5𝑢 =

1― 1.5―2⇒𝑢=―1.2 𝑐𝑚
17 (a)

Lens maker’s formula

1𝑓 = (μ ― 1) [ 1𝑅1
― 1𝑅2

]
Where , 𝑅2 =  ∞, 𝑅1 = 0.3 m∴ 1𝑓 = (5

3
― 1)( 1

0.3
― 1∞)⇒ 1𝑓 =

2

3
×

1

0.3

1=1.5

2=1

C

v

R 

u
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Or 𝑓= 0.45 m

18 (b)

For an equilateral prism, angle of prism of refracting angle 𝐴= 60°

Here, δ𝑚 = 𝐴= 60°∴  Refractive index,

μ=

sin  (𝐴 +  δ𝑚
2 )

sin
𝐴
2

=

sin  (60° +  60°

2 )

sin (60°

2 )

   =
sin 60°

sin 30°
=

sin 60°

cos 60°

= tan 60° = 3

19 (a)

Effectively there is no deviation or dispersion

20 (c)𝐸=
𝐼 cosθ𝑟2

⇒𝐸=
𝐼ℎ𝑟3

Or 𝐸 ∝  
1𝑟3

hr
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ANSWER-KEY

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

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

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

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