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QUESTION 1 (20 MARKS)

1. You are provided with the following;

A galvanometer

A dry cell and a cell holder

A switch

A wire labelled Y mounted on a piece of wood.

Eight connecting wires each with a crocodile clip at one end.
A resistance wire labelled AB mounted on a millimeter scale.
Six 10 Ohm carbon resistors '

A jockey or crocodile clip

Micrometer screw gauge (to be shared)

e ® ¢ © ¢ © © © o

Proceed as follows: :
(a) Set up the circuit as shown in figure 1 below, with X being one of the 10 ohms carbon

resistors,

Nichrome wire mouni

¢ / on a Millimeter scale

Ai : e B
P|<———~L—-\—~——>

Figure 1

(b) Close the switch. Tap the jockey at various points on the wire AB a}ld locate point P at
which the galvanometer shows zero deflection, measure and record in table below the

length, | where I=PB.

(c) Repeat the procédure in (b) using X as two 10Q resistors, three resistors, four resistors,
five resistors and six resistors. X is the effective resistance for the parallel

z 10 p . !
combination i.e. X = — where n is the number of resistors in parallel.
n
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(d) Record your readings in table 1 below. (6 marks)

Table 1
Number of 100 One Two Three Four Five Six |
Carbon resistor ol ' , ‘
X @) [0 5 |s2a3a| 2.5 | 2 |i-bbl B WA

: ST _ ; NN L
Lem) 0.5 | 590 [ ol |36 |264 |04 [18-8 |57
z @ D" o2 03 |0 % 056 Ok /
X i

: : s

1 g-oleqgs | - N Anr by odbddcinl o B ”
7 (em™) D045 0 -0ITTY- @ewfbl b -b¥LTal o B3,

(5 marks)

“ § { ~
% ” A - o uwu:i
3o e s o e negotuie g radiaut dout AV

1 1
(e) Plot a graph of i (y-axis) against X

. %) : d
{1;?\\6;;\1 by Lune
- (f) Determine the slope m of the graph. / (2 marks)
........... ‘.\;‘:\..:....5. Z!;:"”','”'ﬂ)'l'iﬁli’;'@?‘“‘“'f:""a‘g'%:ﬁ“" R A T T P R T TR TR R TR
A '/;{ .......... C”Ll'""ﬂlb ................... gmtﬂ
A AR RN S N s e R i e 'f""'-"'""".,'":—"'{j"*"ﬁ}j""'lﬁ;{ ........ .:yb.jw
oo W 2. 0.0 | 2 0: 012 e L
................................................ 1120 I ol S e A N L R
SRR e Uy ling b ware
Lin @) cf_ai-gﬂ f)m() el
RTAEY S

n .
i R 1 . Py
) \‘\6\/\J (g) Giventhat = = —— + o where K = 100cm. Use the graph to determine R.

(2 marks)

L
S XTCE g - _ |
¥ e _.gz-rau?} (£ e 7 e e
l-.ll\lllI‘llt-t‘..ql:l-l' ------------------------- Y ot.s‘, -----------
L~ ‘} N u .
.......... QL0155 R/ e
................................. {
(h) Measure the diameter d and the length [ of wire Y. (2 marks)
ral )
/ _
Y “L!‘f— N
1=.0:200 n d=.2:340..m
+ 00| C gel Sl i
et
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(i) Determine the cross-sectional area A of the wire Y.

B s i e s s s m?
.
A =l g i)
~ By (9 D AID
1 R Ay EY
o | M P00 BEHE T PO
, = = e e L
() Determine the resistivity p of the wire Y given that its Resistance, R = p A’
Z»marks)

QUESTION 2 (20 MARKS)

PART A

You are provided with the following:

-~ M metre mle

~ & stand, boss and clamp

- Aplece of string . .

~ 4 20 mass Xl

~ A 50 mass \
- & measuring ﬂyhﬁtﬁm‘ ﬁﬁniamsng water

~ A coneave mimor T s DlEe
— A screen g |
- A candle :

~ Pieces of sewing ih:ﬁaads

~ A mirror holder (Lens holder)

(1 mark)
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(2)  Uising a string, suspend the metre xule on the stand so that ii balances horizontatly at its
center of gravity, Recond the cenfimetie i I at which the metre rule balances, I
L4 g

ﬂ: " ‘J_'w'____,_;{';g.(jc . ey
Centimetre mak = UQ“D o ! {1 mark}

{b)  With the mewe rule balansed at its centre of gxavigr, suspend a 20 g mass at a distance of
30om from the sentre of gravity. Suspend the 50g mass on the other side of the centre of
gravity and adjust its position until the role is balanced. See figure 3.

Y LL LS LL

SSSR ¥ 9

30em |, dos

L)L LAY AL L LT LR L i} T[RRI - ctre rule

f20g . ' _|s0g

— =

Record the distance d of the 50 g mass from the centre of gravity.

d=.eeeenerenn. Ll el em e o jOL\P
A= v, 0:.to50 .. m Yy (imk) 3P

" ¢) (i) Record the volume of the water in the measuring cylinder provided. i Ko
V= e l 7*«”’& Actept ml

(ii) Immerse the 20g mass fully into the water and adjust the position of the 50 g'mass so that
the rule balances horizontally. Record the volume V| of the water plus 20 g mass and the

distance d; of the 50 g mass from the centre of gravity. 2

)
Vi =Qpﬂm$ .................. (1mk) 11 o5 ~Q2-bltm A‘—"«Pt
; Lt
P 13:8 om (Imk) 11-0 ~15 Oow L
(iii) (I) Determine the volume of the water displaced (1mk) ) \/
o Ly o .- = N
N s Q02200 Volwae = Vi
¢ it A ceept
A, _ L
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(I) Determine the weight of the water displaced. (density of water = 1 g/cm’) v

S5 h,tjl,u, panccee 0 yiluse B meso L s \JE
5! S R L T R R L R LT orey o A AU N ) LI NN T N O N Y L O O A S S A
A PARNES? il =R A A o
P N P y . - B = 4 a: i ?l
B D, o, e, Wewotens V7 (g b W)

d) (i) Use the Principle of moments to determine the apparent weight of the 20 g mass when fully
immersed in water. (g = /0N/kg) (2mks)

e
S § o ¢ X
....... i, Levnuple o} momuks | cucfiptled
:
N T ] o i S A
def o axack- [ ”ﬁ;juml
AT S U e P o s Ve A R AR e PR R P N 2 S e

PR i e T w I Gl S Ll a3 b AT e e 553 45 —
g - ! =
oo 4 .

s ustean W o IO - Aas. e on. L LR WO e,

(iii) Determine the appment loss in weight of the 20 g mass. (1mk)

o Wt vk o daapl wl -

Tt ) B o s NI 2 B ey SR anlas v s S s e xesan
i, ™
3 U‘I,LK—) {88
L‘D
D R R tesssas tisssenssase searaasse Trsssrarnasieas Sessenasrasesaasternany seranen ssavsssssasasatansn sesassnanse
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e) Light the candle and place it at distance u =20 cm in front of the concave mirror. Adjust the

position of the screen until a sharp image of the candle flame is obtained. See Figure below.

o) Convave
migror
SFOILEN s |
“Candie mﬂ 7
L U W D s s e s L L
s LA o
(i) Read and record the distance v between the screen and the mirror. A
b d B R AR DG e (L) v
(ii) Determine:
7
L. The magnification m of the mirror ~ (1mk) /
Y¥ 7l ~ v P\'_é'”lrﬂ b’bcﬁ'\’" L,’E,“TFQ«D{:' LI K,'U.- &
.............. el e SRR S
N mu - e
IT. The value fi given that [ = bl (‘2 KL
' = e o w 5 i!l lmi{_‘.
< wisgbbcitoow g ] LJ\J-M /2
/3(;:’\,/_') LA 1,// LJV)
Repeat part e) for distance u1 =18cm
(i) Read and record the distance v; between the screen and the mirr.or;
e B0 B 2 QB
(ii) determine the magnification m1 of the mirror (1mk)

% 'f'—&(_)b TN k’;ih:‘ i
&K‘V’\X’)L-\JLQ/L ’ bﬁ% b oV A
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(iii) Hence determine f;, 14w K.

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

sensas L pesensesfie
10 A
/ah
T e e e e e et et e A e e |
g) Determine the average value of f. (1mk)
‘i’
‘AWLU&/\. WU"W V‘fr“{,ﬁi: L;uW!Z__%.‘T' ¥

............................. 2
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R R Ry R RSP ST AT A

Page 8 of 8






