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Question 1

You are provided with the following
*  Abiconvex lens

A plane mirror

Complete retort stand
Some glycerine in a beaker
Half meter rule

Manilla card

Two wooden blocks
A dropper

“'rocced as follows: . Y Ve & f
a) FEstimate the foca] length, fof the lens provided, R Y | , -F Q Mys
= 10:0. % 2.0cm

apparatus:
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¢) Cla
mp the wooden blocks so that they hold the manilla card horizontally, with the calibrated side
upwands,
dp
lace the plane mirror on a horizontal surface directly below the object manilla card and place the

lens at the centre of the mirror as shown in figure 1.

M ¥ye —A- ——

D

%

Figure 1

e) Measure a height A, where % = 15 ¢m measured from the surfacc of the mirror.

f) Keeping your eye about 0.50 m from the mlrror ﬂd_]U‘St the position of the mirror and lens so that you
can see an image of the card in the central reglon of the lens.

By means of the millimeter scale onthe top side of the object manilla card, determine the width of the

2)

irnage. g )
h) Repeat the expenm;nt to obtam aseries of corresponding values of h and b. Record the results in

table 1. ey ¢

Note: invert the card for th‘é images larger than the object so that the calibrated side faces the

mirror NN

Determine the lmhge width by relatmg to the objcct width

Table 1 (3 marks)

'—Helght 7 (cm) 15.0 17.5 20.0 22.5 25.0 27.5 ‘

‘r,. % Y3 :,. “
g“.!“dﬂ—.b(mm) {3 [ O R © 4 | QQ& }6,

L+_3‘“"‘ | 3 Macii

Max 3
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i) Tlot a graph of width, b against height, h
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j) Remove therfens anil plx afew drops of glyce mE’ in the ¢ 5 of the n%rror Replgc"e( the lens on top
orthe glycermc so that the glycerme fills the central region of the lens.

k) Bepeat step (e) to obtain a series of corresponding values of 4 and new image width 5. record the
b 1 suIts in table 2 (3 marks)

,_'Iable2 ,
‘ ".’Heighth(cm) 15.0 175 200  [225 25.0 27.5

Fodh 4

Nagbmn 90108 |25 | k2|16 |14

T 3mm

1) Using the same axes as in (g) plot a graph of width,b against height, 7 2 mérks)
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M) From the graphs, determine:

(1) &, the value of h when b = 10 mm (fo

rair)
h=.... /75 ....... cm \/ M"{ eV QQACL ‘f;ijr“rl"“ mﬁrk)

11-37'0 cm \/| W‘E;’ CVJWM(L —)ijwf((lqmurk)

. h
ni Determine the constant & for glycerine from the expression £ =2 -

K=2-=.II5 V/1 ......... Qo «edsgh%’fuhw .......................

(2 marks)

------------------------ R

o) Tind the gradient of the graph for glyccrinqwhéh_‘_t:'hé'height h=18cm

3md(p,,\ & Wilk B

----------------------------------------------------------------------------------------
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Question 2
PART A

You are provided with the following apparatus:
Metre rule

Thread

A complete retort stand

Two masses, a S0g and 20g mass
Water in a beaker

Liquid X in a beaker

a) Suspend the metre rule so that it balances at ts centre of gravity G. Read and record the value of G.

6= 50:0. 3. 10 (Noma) ..

------------------ Ly 2

b) Suspend the S0g mass at a distance d = 10 cm, then suspend theZZ(ig;mass and adjust its position such
that the metre rule is balanced as shown in the figure 2 X
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d) \\' tle mtaing : . .
ﬁ‘f:':f l;\ﬂlntmmng the distance d, immerse the the 50g mass completely in water, as shown in the
gure 3, .

¢) Adjust the position of the 20g mass to balance the metre rule agﬁin‘ Record the new distance  d,

e \/ | ldg & L (1 mark)

----------------------------------------------------------

.............................................................

...............................................

............................................................................................

i

g) Delermine the upt‘h_ru.s:t‘ U,pn the 50g mass in water. /
[
4

....... T YN

Taw

L
i, 4
% e

--------------------------------------------------------------------------------------

-----------------------------------------------------------------------
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M) Repeat steps (d), (c) and (f) but now the 50g is totally immersed in liquid X as shown in the figure 4

& |l
|.][1Q(\;\
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0{3 '?2, 6(;“ fTﬁt; Figure 4

1) Using the results ohmm(d above, caleulate the value of W,, weight of the S0g mass in liquid X.(1 mark)

------------------------------

|00 \00 . /
.......................................... AT NN (T O
S T 452:1\1 \ A

J) Determine the upthrust U, on the 50g mass in hqlud X.

(1 mark)
........ Ut U = 0; BNR- 0452\ }/L

....................................................................................................................

...........................................

...................................... z
k) Given that p, % X, /z, whcre Py =1000kgm™ . Calculate P, (1 mark)
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PART B

s are provided with the following:

o four 10 Q resistors

a resistance wire labelled Q mounted on a half metre rule
a resistance wire AB mounted on a metre rule
two dry cells and a cell holder
a centre zero galvanometer G
8 connecting wires each witha crocodile clip at one end
a jockey
a micrometer screw gauge
a switch

o o o o » o o 9

coceed as follows:
a) Setup the circuit as in figure 5 in which R is near A and Q is near B. (R js a |0 Q resistor or an
appropriate combination of 10-ohm resistors).

Q
R
jockey
A == B
£ L A/
SWitCh Cells
v Figure 5

b) Staﬂihgiw}th:ﬁé single 10 Q resistor as R, close the switch. Using the jockey tap wire AB briefly near
end-Avand observe the deflection on the galvanometer, Now tap the wire near end B and again
observe the deflection of the galvanometer. (The two deflections should be in opposite directions)

W () "gtill with the 10 (2 resistor as R, tap at various points along wire AB to obtain a point P at which the
galvanometer shows zero deflection. Measure and record in table 3 the length L between A and P.
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ks
O\A d) Repeat part (c) 1o obtain L for other values of R shown in table 3. (3 marks)
g o

™May 3 R(Q)(?")_‘E}'Q;ﬁ? AAAAA 7(|)00 1 74112 8328 87*L£3£»—‘

3&(?0\:1\«* I"('B)OZO«) 050 0700 0711.0 ogg,o 0.270 J__Q_'_E}jL

(ol D) 4 x=g0 196 _4,_‘_733__ 351|205 1149 | Mg

e ——————

@ (k) l>’=-;;<9*‘> 02 | O/ |0D6w7 005 |0-04 (002333

e e A e —

L%ul@" 19805 |1429 |20.26 | 24+ | 2873 3372

¢) Determine:

(i) —;— for all values of LL -4 \ il (1 mark)
(ii) % for all values of R : ,h‘, ] (1 mark)
(iii) % for all sets of values of X and Y {g\f ; (1 mark)
f) Calculate the average value of Z and state gts ung A (2 marks)
.Amge.‘.z...:..ﬂ 805 4 I+2‘f 12026 4241428733372 .
AL
g B \ 'S /
...................................... PN YA UUUOURRTUURTRRRRRNTY SRRy TOUel SUU IR S VPPPPRRPPISS
Uit S Clafetc /")
2) (i) Using the mncromctcr screw gauge provided, measure and record the diameter D of wire Q in
millimetres . ' Vi Yy S 4 Y / &
D= 03‘2 ...... 002 | Q ? U qu. (1 mark)
).

]D—"-‘i. 32' 000039m \/‘SJ“P 4 W\UIG (1 mark)

............

. (000
h)’ ,Jetcrmmc the value of constant K given that: 4K = 7D’Z / (2 marks)
..... ‘rXK.z_z_x(oo 022 i 5. 21800 Lt o
Hn 2.
TV S T84 &0 L m
................................................... .0...........................‘...-........ ......an‘q %
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