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Qn Answer Marks
1. (i) This is the distance between the optical centre of the lens and the point
(@) from which rays originally close and parallel to the principal axis appearto |
diverge after refraction by the lens. T
(i) This is a pair of points such that if the object is placed at one, a real B
image of the object is formed at the other by the lens. M1
(b)
2
(c)
0
~ ~— 1
f1 \Zcz
Consider a point object O placed on the principal axis of two thin
lenses A and B in contact, which have focal lengths fi1, f2 respectively.
A ray OC passes through the middle undeviated and OP is refracted
through the first lens A and would intersect OC at I" if L2 were absent. 1
However, it is refracted further by B to meet OC at I. So, I is finally the
image of O.
Thus I” is the virtual object in lens B and in this case u =-v’. 1
Forthe 18 lens A 1/v+ 1u=1/f....ccccovvveniniiinnnnnn., (1) ~ 1
Forthe 2" lens BN+ U(-v)=1/f ...cccoviiiiiiiinin. (2) ~
Adding equations (1) and (2) we have e Yo
1+ 1u = 1f1 + 1/f2
Since | is the image of O by refraction through both lenses Yo
v+ 1u=1/F X
where F is the focal length of the combined lenses.
Hence 1 1 s 1
F f1 f2
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(d) | - Firstof all the focal length f1 of the converging lens L is found by usin
the non-parallax method. 1
- A small quantity of the liquid whose refractive index is required is then
placed on the plane mirror and the lens L on top as shown in the 1
diagram.
O I
Liquid
et
Plane mirror
- A position | is located where the image, I, of a pin O held over the lens 1
coincides in position with the pin itself. ~
Then the distance from O to the lens must be the focal length, F, of the 1
lens- liquid combination.
Let f2 be the focal length of the liquid lens.
Then 1 = 1 + 1
fl f2
1 1 1 f-F L
B R /5
f, F f, fF T
If n is the refractive index of the lens and r the radius of curvature of ths/ 1
lower surface of the lens, then fi =(n -1)(% + i) (r is negative for
2 o0
liquid lens) v,
(f,—F)r X
Thereforen = 1+-—-+*
f,F

r can be determined by floating the lens on mercury.

Since the object is distant, the original image is formed in the focal plane of
lens L.

Arrangement 1:
L2

m—f:
N

-
o

—r
=
1

'_\
N
I
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For L2 the object distance is —(f1 — 10) while the image distance is (f1 — 14)
. 1 1 1
Using —+ === we have
v u f .
1 + ! X (1) ~
f,-14 -(f,-10) f,
Arrangement 2:
L1 Lo
m (\ ! Py
f1—125
5 1 7.5 |
|« f1 >
|
. 1 1 1
Using —+—= £ where v = (f1 — 12.5) and u = -(f1 — 5)
vV u
1 1 Q) 1
f,—-125 -(f,-5 f,
From (1) and (2): t 1 = L 1
f,-14 f -10 f,-125 f, -5
4 B 7.5
f?—24f +140 f?-17.5f +62.5
35f7—110f, +800 =0 ...ocooviiiiiinnnnnnn, 3) ~ .
. o 10z V1102 —14 x 800
7
f1 = (11.50or 20)
But f1 must be greater than 11.5. So fi = 20cm ~
1
From (1) t 1 = 1
20-14 10 f,
4 1
— == = f=15cm
60 ’ ~ 1
Total = 20
2. (i) The p.d between two points is the work done per coulomb of eIec@ty
@) carried from one point to the other. 1
(if) A volt is the p.d between two point if the work done in carrying one
coulomb of electricity from one to the other is 1 joule. ~ 1
(i)
(b) - Reduced internal resistance 1

- Higher current capacity
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(ii)
A B
|VL
€ Vag —
—
R
Consider the circuit shown.
If the resistance is R, the current flowingis | = = T !
+r
The output power is the power delivered to R is
2
Po= LR = & N ”
(R+r)
For fixed values of E and r the maximum power output Pmax is obtained
when
dPO =0 ~ 1
dR
2 2 1
i.e when E >~ 2RE3 =0
(R+r)* (R+r)
Yo
iewhenR=r X
E’r E’
Pmax = > = ~ 1
(r+r) 4r
(c) | - Asmore bulbs are switched on, more current is drawn from the source-~| 1
- This results in greater potential drop across the internal resistance of the ~~"1
source. 1
- So, the terminal p.d available across the bulbs drops. ~T 1
- So, the current in each bulb drops slightly as more bulbs are switched ~~
on.
(d) | (i) Let R = resistance of wire AB
1R(ER+2 1
Then A 5.6+g ~
0.5 R+2
1p?2
24 = M ~ 1
R+2
R?-56R-19.2 = 0 ~ 1
R = 56++56°+76.8 _ 56+10.4
2 2
= 8Q (sinceRcannotbe T "
negative)
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(i) Since 5.6Q is fixed, it is the combination of wire AB and the 2-ohm
resistor to be considered.
Let x = distance of point C from A
and o = resistance per cm (= 0.08 ) of wire AB.
The resistance of the combination can be represented as follows
‘ oX 1
L \/
20 | (iOO - X)o
_ 1
Equivalent resistance, R = © X[Z +0(100 X)] ~
1006 + 2
o dR 1
R is maximum when vl 0 = 2+1006 - 26 X ~
X
1
X = 62.5cm ~
Total = 20
X ~
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