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sin(A+6"‘]
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23
or A=n—A-3; =8, =n—-2A. s.
Let the distance between the lenses be d.
Then, equivalent power is
P=P +P,-dP P,
GivenP =P, =+5D
P=(10-25d)D
For Pto be -ve,
10-25d<0=d > 3m

or, d>04mord>40cm
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“ sin41°
M= sing i)
i XM, ="
sin60° sin41°  sin60°
sin41°  sin®  sin35°
(Using (i), (ii) and (iii))
= sinf = sin35° 6 =35°
h=12 cm:
pa
én€c = L-1.3
no4/3 4
Now r = htanC
- 3
= leﬁ— 7cm
1 (1 1)
T || e
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According to Cauchy relation
pu=A+ = + £ H oA
s i e s P,
;\3 kd ence f

Hence, red light having maximum wavelength has
maximum focal length.

f, < f. andalso F > F asfocal lengthis negative for
a concave lens.

To minimise spherical aberration in a lens, the total
deviation should be equally distributed over the two
surfaces.

f=10cm

B A
—

.10 cm P *-20 em

The focal length of the mirror

1
v

For A end of the rod the image distance
When u; =-20cm
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Physics S-P-95
L=l -2+1 or i=tan"! i i=1t _l(l 62)
—_——— i=tan (p) e, i=tan 3
v 10 20 20
vy =-20cm

13. @ f,=100cm, f=5cm
When final image is formed at least distance of distinct
vision (d), then
-1 5) 100 ) e
'_Z'_]+L 230410 =20 MAf—H-E ZTHE [»D=25cm]
v; 1030 © 300 300 6
v,=—15em MzZOx;:M
Lf": -V ==15-(-20) 14. () Secondary rainbow is formed by rays undergoing
AL—Slcm internal reflection twice inside the drop.
9. (a) Magnification B
. Angle subtended by 15. () tan45°= i h=60m
o final image on the eye
~ f.  Angle subtended by
the object on eye (or objective)
03m B 30cem B
3em  0.5° 3em  0.5°
=>p=5°

10. () Due to difference in refractive indices images obtained
will be two. Two media will form images at twodifferent
points due to difference in focal lengths. 6. (©

1. (c) For reading purposes : . v
u=-25¢m, v=-50cm,f="? 2 1 2-1

or v = R
11 1 1.1 1 -
______ ——r—= — v =
R 17. @ .n,=16,n,~133
100 f=20cm
—and oy
P= f +2D We have,

12, (@

For distant vision, f' = distance of far point = -3 m
p-Lt__lp-o3m0p
T
Clearly,
i+r+90°=180°

i+r=90° ()

sini

Now, ——=p
sinr
sini
——————=, from(l
snow—p o fom()
sini %
—=H = tani=p
cosi

(1)

1)
(& &y

1.6 1){ 1

1
F=[m— {2y

Dividing equation (1) by(2)

06
= 20 (2-1)
06X _ o
02

Hence it's focal length is three times longer than in air.
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19. (a) Given i=60°
A
(- e=A)
sln(A+bm]
- 2
sin—
Hereangle of deviation ismin. (+- i=¢)
X (60°+60°)
sin | ——
“=_T:1‘73
sin —
2
20. () u=-50cm=-0.5m
v=-30cm=-03m
p:l__.l__l_"_l. jLiR :ﬂ:-]j}])
f v u 03 05 015

21. (b) Objectdistance u=-40cm
Focal length f=-20 cm

According to mirror formula

u f v f u
| 1 1 | 1
of ———————=——t—
vo-20 (—40) -20 40
1_=2+1_ 1

or v=-40cm.

v ET)

Negative sign shows that image is infront of concave

mirror. The image is real.

v (40
T

I

22. (a) I

Realdepth

As refractive index, p = Apparentdept

Apparent depth of the vessel when viewed from

above is

X X x( 1 1
d =i =gl
WPt 2wy 2up 2\ W

23.

24.

25.

26.

27.

28.

29.

30.

1
() Usingthe lens formula —

_ ﬁ[uz H'IJ _ Xy o)
20 o 2u 12
(d Asr, <i ie., the incident ray bends towards the
normal => medium 2 is denser than medium 1.
Or r, < i) = medium 3 is denser than medium 1.
Also, r,> r; = medium 2 is denser than medium 3.
(d) Here.v, = 1.8 x 10°ms!
vy =24x10°ms’
Light travels slower in denser medium. Hence medium
A is a denser medium and medium B is a rarer
medium. Here, Light travels from medium 4 to
medium B. Let C be the critical angle between them.

sinC = "y” b
]
Refractive index of medium B w.r.t. to medium A is
Ay = Velocityof lightinmedium 4 v
‘5

Velocityof light in medium B B vg
. 3
snC= 4= LSXIOK =3 or C = sin’! (EJ
vg  24x10° 4 4

(a) Forathinprism, D=(u—1)4
Since &, <k, =y <p, =D, <D,

() Difference between apparent and real depth ofa pond
is due to the refraction of light, not due to the total
internal refl Other three ph aredue to
thetotal internal reflection.

LA
f v ou

Given v =d, for equal size image M = |u| =d

By sign convention u = ~d
111 d
—=—t— e
f d d L 2

(a) Due to covering the reflection from lower part is not
there so it makes the image less bright.

(b) Fromthe fig.
Angle of deviation,
d=ite-4
Here. e=i

d e=—A4
e 4
any

303
= A+SA-4=
477,

o] a

Forequilateral prism, A =60°
n 5= 50
2
(a) Power oflens, P (in dioptre)
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B 100
focal length f (in em)

t'=m=10cm
10

1 1 1
—=(u-) —-—
By lens maker's formula, f (n J( R R, ]

Forbiconvex lens, R; =+R,andR, =~R
tuafied)
tuof3)
see(3)

3

1 1
(n- 1)=5 or p=5+l ==
31. () Inthe later case microscope will be focussed for . So, it is
required to be lifted bydistance OO,
0O0'= real depth of O - apparent depth of O.

o'
Image——>*

)

[}
3 __ realdepth
1.5 b= apparent depth

5- 5
_3 1.5-1 =3x.. =1om
L5 1.5

=3=

32, (d) The cause of chromatic aberration is that lens
focusses different colours at different points.

33. (¢) Forthe prism as the angle of incidence (i) increases,
the angle of deviation (8) first decreases goes to
minimum value and then increases.

M. @ d:dy=6:4

Time taken oc thickness

and time taken oc

velocity
3 1
Thickness o« ———
velocity
da _¥B
dg v
Also, p=< Ha
v g
da _ba _6
dg upug 4

3s.

36. (b

37. (a

38 M)

39. ®)

40. ®)

() Since

BHA =15
Apparentdepth 1
Realdepth n
= Apparent depth = d/p
Somark raised up = Real depth — Apparent depth

- d_i:d[l_l_) :(ﬂ]d
n 0 u
= d
Dispersive power of a prism ®= BvThe _ _“(
uy-1 p-1

¥
where p=py—%

Considering refraction at the curved surface,
u=-20, W= 1
W =32, R=+20
2 Ha W1 _Ha—iy
Appl e
PRIVIRE Ty R
1 3/2 1-3/2
20
i.e., 10 cm below the curved surface or 10 cm above the
actual position of flower.

=v=-10

360 360
When 6 = 90° —_—=—=
hen 6= 90° the a %0 4

is an even number. The number of images formed is
given by

=2 =

0

The critical angle of incidence is that angle at which
angle of refraction is 90°.

| m
n,
lc -,

sini;

O it
90

n

—L where n; >n

ny

velocity (air)

As, refractiveindex = —————————
velocity (medium)

L. 22x10%m/sec 11
. siniy = ———=

24x10%m/sec 12

= ic= sin"(ﬂ)
© 12

P
P _\Ha +5 _
P, [y_g_l] —100/100

Ky

_5(E£_1J=“_E_1
My Ha
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S-P-98 SOLUTIONS
= Applying Snell’s law on face AB.
LS aas-n=on, 4 o155 S
1 5 : 9 3 siniy =psinr,
1 3
4. @ St sl = sini|=\’35in30°=x/—x5=‘/7_-
g V2 o — =
Now Sn€._ L., sinds® 1, Similarly, i, = 60°
sinr - p sinr 2 In aprism, deviation

sinr=1orr=90°

42. @ e 3em | r=90°

7z 4. (@
4 cm -
4
coin
Hypotenuse comes out to be § cm.
. 1 sini
Since, i ~ sin90°
I
¥ sini 3
Soood, v=S=310 ) oo 1Bavs
n 53 ’ 5.0

B
Given AQ = AR and ZA = 60°
ZAQR = ZARQ = 60°

1 =r,=30°

S:i] +i2—A=6O°+60°~6()":6()°
L=[ﬁ_,J{L_'_J
£ Ay R R

1 (11
Wy, =p  then —=(1-1)] ———
g = thett —= (1= D)| R)

)

Thisimplies that the liquid must have refractive index
equal to glass.
Minimum deviation of the prism when it is dipped in

water= 8= ( 1y —DA
3
:(ﬂ-lj =[2.1|a=1a
ako 4 8

Minimum deviation of the prism with respect toair

=dn=(u-DA =[%—IJA




