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(c) Answer all questions in the spaces provided.
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(e) Marks will be given for clear records of observations actually made, their suztabzlzty accuracy
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() Candidates are advised to record their observations as soon as they are made.

(2) All working must be clearly shown where necessary.

(h) Mathematical tables and silent electronic calculators may be used.

(i) This paper consists of 8 printed pages. Candidates are advised to check that all pages are
printed as indicated and no questions are missing.
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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 e e

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

resistors.

Nichrome wire mounte

% / on a Millimeter scale

A e B
o e, S L

Figure 1

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

length, I where [=PB.

(c) Repeat the procedure 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

e I 10 . . .
combination ie. 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 1002 One Two Three Four Five Six
Carbon resistor
X (Q)
L (cm) 5
1
et Q—I
1
-1
— (cin
- (cm™)
1 _ 4
(e) Plot a graph of L (y-axis) against X (5 marks)
(f) Determine the slope m of the graph. (2 marks)
L 1 R i _ .
(g) Given that il + % where K = 100cm. Use the graph to determine R.
(2 marks)
(h) Measure the diameter d and the length [ of wire Y. (2 marks)
B oo s s o m g = v erreeeneen M
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(i) Determine the cross-sectional area A of the wire Y. (1 mark)

&

- ; R . ‘ ; ; L
(G) Determine the resistivity p of the wire Y given that its Resistance, R = p e

e R T P S S G S S R O T U Iy G PP PSSP
............................................................................................................
............................................................................................................
............................................................................................................
............................................................................................................
............................................................................................................

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

QUESTION 2 (20 MARKS)

PART A

You are provided with the following:

— A melre rile

~ A stand, boss and clamp

~ A piece of string

- A 20 mass

-~ & 50 p mazgs

- # measuring eylméar ecsn@ammg water
- # concave mirror )

~ A screen CHts g
- A candle

- Pieces of sewing ﬂlraa;dg

= A ntivoor holder {Lens holder)
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{(#)  Using a string, suspend the metre rule on the stand so that ii balances horizontally af its
center of gravity, Record the centimetre mark at which the metre rule balances.

Centimetre matk 2 oo S oo GO {1 mark}

(b)  With the metre rule balarwed at its ceatre of gravity, suspend a 20g muss at 4 distance of
36cm from the centre of gravity. Suspend the 50 mass on the other side of the cenfre of
gravity and adjust its position until the role is balanced. See fignre 3,

oo

e Bitring

30em il "

w
i

L L R L L e L L T A LT LT S VR

Wg. o __|s0g

-

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

e e e m (1mk)

" ¢) (i) Record the volume of the water in the measuring cylinder provided.

(i) 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 V1 of the water plus 20 g mass and the
distance d; of the 50 g mass from the centre of gravity.

W Sl s sneswsiensnin b ens S By aa it sty (1mk)
s it cm (1mk)
(iii) (I) Determine the volume of the water displaced (1mk)

..........................................................................
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(II) Determine the weight of the water displaced. (density of water = 1g/cm®)

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

......... R R T R T T T o S T T R R E ]

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)

tEsssisans D N W S Y L R T N R L R L R T e serasesasanan .

L R I S S S Y Srasasrarvarataas D R

R R R iy L R T T S e R R I T T B A S S S O S S S R S I S S S B T S S S I S A S A S S S WY

(ii) Calculate the weight of the 20 g mass in air. (g = 10N/kg) (1mk)

R N D S T P S R ST P S trsreras At atasa b travassenan
. D R I I I ey D R T srssasaanas B R B A R R R
Bassessanasaian ey D T L R S R I i T R A I ST D S S e L I

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

ShresesrareaILLsatans I R R see tsessarasssnase
------------ R R R
L R R T A TS I I S I S R R T ST T I S S T R L R R R R R R
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PART B

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.

____ Conmcave
:  milrror
Screefs —— E | |
| Candle —11
T s, i j_:n_:‘f;m_;i nﬂ T TR
- (ol e

(i) Read and record the distance v between the screen and the mirror.
(ii) Determine:

1. The magniﬁcaﬁon m of the mirror  (1mk)

.....
----------------------------------------------------------------------------------------------

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

1I The value fi given that f i
. e value fi given that /3 = ———
) Repeat part e) for distance u; =18cm

(i) Read and record the distance v; between the screen and the mirror:
(i1) determine the magnification m; of the mirror (1mk)
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(iii) Hence determine

--------

............. R I T I I A S S,

Prreestassannsens sessssarrtatastansssnensran

R R R I AP Srseatesabrsnaras e nataas eeseesaaey
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