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Geometrical Optics

GEOMETRICAL OPTICS
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_ Geometrical Optics

10.

ALLEN .
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Geometrical Optics
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Geometrical Optics

Sol.

Sol.

Sol.

Sol.

Sol.

SOLUTION
NTA Ans. (1)

me LD _150%250 _375
fxf, £, x25

fe =20 mm.
NTA Ans. (3)

equation (1)/(2),

we get £=£
f 0.056
=893 =9
NTA Ans. 4)
L=fy+f, =60cm
fo _

M=2L=5
£

= f, = 51,
6f, = 60 cm
f, =10 cm
NTA Ans. (4)

1 1

sinG =— =
“u Bx4/3

0c = 30°

NTA Ans. (60.00)

Using Lens-Maker's formula :

1 1 1
?‘(“_D[R_CR_J

1 1
—=(15-1) —-0
= 7 ( )[30 j

f =60 cm

(1)

(2

Sol.

Sol.

Sol.

ALLEN
L 4
NTA Ans. (2)
1,11
v u f
At focus m = o x=f

At centre m = -1 x = 2f

NTA Ans. (2)

h u:2\/5

gsin 0 =1sin90°

sinO=—
4

Area of sphere in which light spread = 4nR2
Q=21 (1 -cos 0)

Q=2n(l—ﬁJ
4

P — 4n steradians

P - 4_P7c(1 —cose)
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ALLEN
¢
i B
Ratio = P'_2n(1—cos9)_(l—cos9)_l_7 T—ﬁsme
P - 4 B 2 - 2 |
0.33 Sil’le:E:>9=300
g o Soat B :
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Sol.

10.

Sol.

.. Correct answer (1)
Official Ans. by NTA (1)
Official Ans. by ALLEN (4)

f=_—8=—4cm
2

>m=—

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

By Snell's law at A :
1 x sin60° = \/g x sin O

11.

Sol.

12.

Sol.

0+ 60° + a = 180°
30° + 60° + o = 180°

a = 90°
Official Ans. by NTA (158)
15 1
tant = —=—
30 2
sinr =—
Js5
N Initiatly "
45° 15
BT s \15 T
\
T
15in45° = psin r 30 30
Finall l
15
L 4 H[L]
2 T \s
5
=,/—=1.581
-3
N _
100 "
N = 100 u
N = 158.11

So integer value of N = 15800
Official Ans. by NTA (1)

&

=(£)2x9=1m/s
30

du
dt

2
v
42|




I Gcornetrical Optics ALLEN .
13. Official Ans. by NTA (5) 1 100 N 100
Official Ans. by ALLEN (4.48) =—-—=——D —=— N=47
Sol. f 21 100 21
15. Official Ans. by NTA 4)
f.
f=lcm 25cm O — object — uf
\ , Sol. v=
1) I, L I, — image formed by 1" lens u+f
2—X> <T>' - I, — image formed by 2" lens Case-I
! If v=u
< 20cm > = f+u=f~f
= u=0
1 1 1 X .
for firstlens = —————_ =7 = V| = Case-II
vio—x 1 x—1 fu=wo
v | then v = f
also magnification Im,| = o = 1 Only option (4) satisfies this condition.
! 16. Official Ans. by NTA (50.00)
for 2" lens this is acting as object Sol. Final image at o
X = obj. for eye piece at Scm
sou, =—(20 - v,) = — (20— J — image for objective at 5 cm
X —
and v, = -25cm l_lzl :>l+l=1
v u f S5 x
D 25
angular magnification Im,| = . = u | 1 1 4 5
2 2 —=l——=—= = x=—
Total magnification m = m;m, = 100 x ] S 4
17. Official Ans. by NTA (5.00)
Sol. 6. =@u-DA
( 1 J 25 100 =_(1.5—1)1
x—1 20— X =0.5
x—1
5. >
B 100 =1=80(x—1)—4x 10
20(x —1)—x N=5
18. Official Ans. by NTA (1,4)
s 76x = 8] = x = ;5_; Official Ans. by ALLEN (3)
_ Im Im Im ; Im
. =_(20— 81/76 )z 19 < [ ) S - ,
2 81/76 -1 5 Sol. Object L 2 L g
now by lens formula P £
f=0.5m Mirror g
d 1 G f, = 2519 ~ 4.48cm Object is at 2f. So image will also be at 2f. *
=25 -19/5 f, a,). £
14. Official Ans. by NTA (5) Image of I, will be 1m behind mirror. é
Official Ans. by ALLEN (476) ie. =1, Z
Sol. Using displacement method Now I, will be object for lens. o
2 12 “u=-3m 2
f= b’ -d f=+405m ;
4D §
Here, D = 100 cm ljl+l :}L_{_L :
d=40cm v f u +0.5 -3 g
> —40° 3
_loo*-40® v=2=0.6m :
4(100) 5 £
¢ H
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19.

Sol.

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

Ans. (3)

Official Ans. by NTA (4)

R, =R,=R
Power (P)
Refractive index is assume (u,)
1 2 R
P=-—= -1 — i
; (b, )(R) (i)

i,
1

1
p-3p
2
Lo 3w -pl2
(u/,_l)(ﬁj—uz(u/ D(Rj
@ R
3




