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Question one
You are provided with the following:
- Two new dry cells

- An ammeter 0 — 1A
- A voltmeter 0 — 5V

- A resistance wire labelled XY on mm scale

- Jockey or crocodile clip

- Cell holder
- Switch

- Six connecting wires at least three with crocodile clips at one end

(a) Set up the circuit as shown in figure 1

| —
! Switch
(V)
g
A resistance wire
__—Jockey
X
| - | SO T T R N | i 93 i1\ 0 ¢ lllY
"‘ L —) \
mm scale Figure 1
(b) Close the switch and place the jockey in contact with the resistance wire such that the length L, of
the wire XY = 0.20m. Measure and record the current, I, through the wire XY and the p.d, V, across it
and enter the results in table 1
(c) Repeat procedure (b) above for the other values of L given. Read and record the corresponding
values of | and V.
L (cm) 0.2 0.4 0.5 0.6 0.7 0.8 1.0




p.d (V)
I (A)
R(Q)
l/I (Al)
Table 1 (7mks)
(d) Plot a graph of ¥/, (y axis) against R (5mks)
(e) Determine the slope, S, of your graph (3mks)

(f) Given that I and R of the graph are related by the equation 1 =R +

- R , use your graph to
| E

I'|'||q

Determine the values of :
E= (3mks)



r= (2mks)

Question two
This question has three parts A, B and C. Answer all the parts

PART A
You are provided with the following:
- A metre rule
- Two identical 100g masses (labeled A and B)
- About 200ml of liquid L in 250ml beaker
- Three pieces of thread, each about half meter long.
- Stand with clamps
- Tissue paper.
Proceed as follows:
(a) Using a stand and one piece of thread, suspend the metre rule in air such that it balances
horizontally. Record the position of the centre of gravity. G.

G= cm (Imk)

NOTE: The metre rule should remain suspended at this point throughout the experiment.
(b) Set up the apparatus as in figure 2
x d B Liquid L stand Figure2 A

— =

/

stand

Liquid L

Figure 2
Suspend the mass A at a distance x = 5cm. adjust the position of mass B until it balances mass A
immersed in liquid L. record the distance d, of mass B from the pivot.
Repeat the same process for other values of x in table 2 and complete the table.



X (cm) 5 10 15 20 25 30
d (cm)
(3mks)
(c) Plot a graph of d (y axis) against x (5mks)
(d) Determine the slope, S of the graph. (2mks)

(e) Given S = F, where F is the apparent weight of object A in the liquid L and W is the actual

W
weight of A, find:-
(i) The value of F.

(2mks)



(i) The upthrust, U (2mks)

PART B
You are provided with the following:
- A 70cm long thread
- Stop watch
- Metre rule
- Clamp, boss and retort stand
- Pendulum bob
Proceed as follows:
(a) Using the provided thread, tie the bob to be used as a pendulum. Clamp the thread so that the
length of the pendulum to the centre of the bob is 50cm as in figure 3.

Pieces of wood

o
=
- =
clump/

50cm

v ( )bob

Figure 3

Displace the bob slightly so as to oscillate along the vertical plane. Time and record the time, t, for 20

oscillations.
t= S (Amk)
T=t= S (1 mk)
20
(b) If the oscillation of the bob is given by the formula T2 = 4x2L. Use the values in (a) above to
determine the value of g. g (2 mk)
PART C

You are provided with the following
- A complete retort stand



- An optical pin
- A concave mirror and a holder or a lump of plasticine
- A cork
- A metre rule
Arrange the apparatus as follows in figure 4.

Figure 1

é Sl Cork

| pa—

Object pin

h

qL___ Stand
b

1

(a) By adjusting the clamp on the stand, move the object pin up and down until the inverted image and
object pin appear to coincide (use — no — parallax method). Measure the distance

h = cm

(b) Calculate the value f given that

f=h
2

(1mk)

(1mk)
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Instructions to Candidates

Answer all questions in the spaces provided.

1. You are provided with
- A marble with a piece of thread attached.
- Two wooden blocks
- A clamp, stand and boss
- A metre rule
- Y% metre rule attached to a wooden block.
- 2 pieces of cello tape
- astop watch.
a) Fix the thread between the two wooden blocks and fasten in the clamp. Adjust the thread so that
the length L shown in the figure is 50cm.

b) Fix the metre rule horizontally to the bench using the cello tape provided.

c) Adjust the clamp so that the marble is next to the end of the metre rule as shown.

Pieces of
— ~~ wood
o ]
|
\\
\\\
\\ Half metre rule
\\
[®)
L 4
h
Marble ooden block
| | O/ \ |
| II\IIIH\|IHIIIIH|IHIIIHI| HIIII\I|IHIIH\I|IH\II|\||
X Metre rule

i) Displace the marble by a horizontal distance x=20cm and measure the corresponding vertical
displacement
Dttt eer e e e e cm. (1 mark)

ii) Repeat the experiment to find h for each of the following values of x and complete the table.

x(cm) h(cm) x%(cm?) x% /h(cm)

20

25

30

35

40

45
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(6 marks)
d) Plot graph of x?/h (y —axis) against h. Draw the line of best fit through the points.
(5 marks)

f) From the graph find the value ofx%h when h =0 (1 mark)
g) Rinse the clamp slightly without changing the length L so that the marble is free to swing. Displace
the marble through a horizontal distance of about10cm and set it free to swing.
h) Determine the period for one complete oscillationbytiming20 oscillations.

PHY F4 PP3 Page 3 of 6



Time for20 oSCIllations =.........cccoiirii i (1 mark)

PO T o (1 mark)

i) Calculate the value of P from the following equation T = 27 gL where g=10m/s? (3 marks)
2. PARTA

You are provided with the following apparatus.

- An ammeter. - A micrometer screw gauge
- A resistance wire about 1mlong. - 5 connecting wires
- 3dry cells. - A switch
- 3 cell holders - A voltmeter

Proceed as follows.
a) Measure the voltage E across the three cells connects in series without any other component.

E o \Y (1 mark)

Switch
|I|. / witc

@

I Yire W

C B A

NB-Switch off the circuit whenever no readings are being taken

i) Adjust the length BC of the wire to 0.7musingthecrocodile clip. Switch on the current and record
the ammeter reading. Calculate the reciprocal and enter in the table below.

i) Repeat the experiment for other values of L and fill the table.

Length BC(m) 0.7 0.6 0.5 0.4 0.3 0.2
Current | (A)
1
I (3 marks)

c) i) Plotagraph of lagainstL. (4 marks)
[
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d) i) Measure the diameter of the resistance wire using a micrometer screw gauge. (1 mark)

PHY F4 PP3 Page 5 of 6



ii)Determine the cross-sectional area A of the wire

e) The equation relating | and E is given by

1 KL Q

= +
| AE E

Determine the value of K and Q.

PART B

- You are provided with the following.

- Alensinalens holder.
- A candle stick

- Ascreen

- A metre rule.

a) Set up the apparatus as shown in the figure such that S=55cm

(1 mark)

(2 marks)

T

&

S

- Adjust the position of the lens to obtain a sharp enlarged image of the candle.
- Measure the distance U, between the candle and the lens.
- Without changing the position of the candle and the screen, move the lens to obtain a sharp diminished

image of the candle.

- Measure the distance U,between the candle and the lens.
- Record the values of U;and U, in the table below.

b) Repeat the procedure in (a) above for S=45cm. Complete the table. (3 marks)
S(cm) Ui(cm) U,(cm) d= U,- Us(cm)
55
45
c) Giventhats — s2-d?
45 where f is the focal length of the lens determine the average value of the focal

length f.

(3 marks)
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QUESTION 1 (20 marks)

You are provided with the following apparatus;
e Onedry cell and a cell holder
e One milliammeter
e Aresistor labelled K
e A chain of six resistors
e A switch

e Connecting wire

Proceed as follows:

(@) Set up the circuit as shown in Figure 1

] — —  } @ /'ﬁ
k switch
10Q 100Q 220Q 1kQ 1.5kQ 1.5kQ
Ml Ml _ M ¥y IR S T
crocodile clip _ crocodile clip
Figure 1
) Switch on the circuit to obtain a positive deflection in the milliammeter. Record the reading I1 of
the milliammeter. (Imk)
Il T ittt eiciete ittt mA

i) Remove the crocodile clips from the ends of the chains of resistors and connect them across two

resistors in the resistance chain that adds up to 3.0 kQ. Record the reading of the milliammeter,
l2. (Imk)

Page 2 of 7



(b) Repeat the procedure in (a) ii) for other values of resistance R shown in Table 1 and complete it. (6mks)

(The values of R may be obtained by combining two or more resistors in the chain)

R x 103(Q) | 1.00 1.33 1.50 2.50 4.00 4.32
I (mA)
I (A)
1 A—l
T (A
1 . )
(c) Plot graph of volume, 1 (y-axis) against R (5mks)

(d) Determine the slope, S of the graph

Page 3 of 7
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(e) Given that the graph obeys the relationship provided in the equation

E=IR+Kk)
I) Determine the value of E (2mks)
I1) Determine the value of k (2mks)

QUESTION 2 (20 marks)

You are provided with the following apparatus:

e A Metre rule. e Two pieces of sewing thread; 30cm and100cm
e A retort stand, boss and clamp. e Mass labelled M
e A stop watch e A 250ml beaker containing about 200ml of
e An overflow can (about 180ml) liquid L
e Two 50 ml beakers labelled X and Y e A 250ml beaker with water
e A 25ml measuring cylinder e Electric beam balance
e Tissue paper
PART A
Proceed as follows:
(a) Using the beam balance, measure the mass of M and the mass of beaker X (2mks)

1) Mass of beaker X, Mx=...................

Page 4 of 7



(b) Fill the overflow can with water and until overflow through the spout stops. Place the beaker X below
the spout. Tie mass M with a 30 cm thread and gently immerse it into the overflow can. Wait for

about one minute.

Thread

Overflow can

Mass (m)y——

Beaker

i) Measure the mass of beaker with water and record it as M. (Imk)
Mi=
i) Find the mass of the overflowed water in the beaker X, Mw (Imk)
Mw =
iii) Pour the water in beaker X into the measuring cylinder and determine its volume. (Imk)
Voo

(c) Remove mass M from water and empty the overflow can. Wipe to the dryness, the mass M, beaker X
and the overflow can using a tissue paper. Now, place beaker Y below the spout and fill the can with
liquid L until it overflows. Wait until the flow stops. Replace beaker Y with the empty beaker X, and
gently immerse mass M into the liquid.

i) After one minute, measure the mass, M2 of the beaker with liquid L. (Imk)
Mz =

i) Determine the overflowed mass M., of the liquid L. (1mk)
ML = e

(d) Determine quantity R given by (2mks)
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ML

T Mw
Hence, find the density of Liquid L (density of water = 1000 kgm?) (1mk)
(e) Determine the density of the mass, M (2mks)
PART B

(f) Set up the apparatus as shown in the figure below

Pieces of wood

stand

I

Adjust the length L, of the thread so that L = 70cm. Displace mass M slightly so that length L makes
small angle of about 10° from the vertical axis and then release it.

(g) Measure and record time t, for twenty (20) oscillations. (Imk)

(h) Repeat (g) above for 15 oscillations and 10 oscillations respectively. Record the time in the table
below (3mks)
Page 6 of 7



Number of
oscillations (n)

20

15

10

Time, t (s)

Periodic time,
T==(s)

(i) Find the average periodic time, Tav

() Find the value of B given the equation below

1 4n’L
(fav)? B

(2mks)

THIS IS THE LAST PRINTED PAGE
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Question 1

You are provided with the following:

- a voltmeter

- two new dry cells and a cell holder

- a switch

- a resistor labeled R (4Q)

- a wire mounted on a mm scale and labeled G.
- a micrometer screw gauge (to be shared)

- six connecting wires with six crocodile clips
Proceed as follows

a. 1) Record the length Lo of the wire labeled G

i) Use the micrometer screw gauge provided to measure the diameter of the wire labeled G at two
different points and determine the average diameter, d.

The diameter d1 = ....................ls mm, d2= ... mm (1mk)

Average diameter d= ..............coiiiiiiinnn mm (1mk)

iii) Determine the radius r of the wire in metres.

Radiusr = ..o m (Imk)

b. Set up the apparatus as shown in the circuit diagram in the figure below.

1
N
I

2|Page



I. Use the voltmeter provided to measure the p.d Vr across R and the p.d, Ve

across G when the switch is closed.

VR T Volts (1/2 mk)
VG = o Volts (1/2 mk)
Open the switch

ii. Use the value of R provided and the value of Vr in b (i) above to determine the current

| flowing through R when the switch was closed.

L = Amperes (Amk)

ii. Determine the constant H given that

H = 100Ve
IXLo
H= Qm? (1mkK)
C Connect the voltmeter across R as shown in the figure below.
A )
' G
- . Y A
. F e =
Bjxﬂli\j
ae

Adjust the position of one crocodile clip on the wire G to a point such that the length
L of the wire in the circuit is 5¢cm (see the figure above). Close the switch.

Read and record in the table 2 the value for the p.d across R. Open the switch.

3|Page



d. Repeat the procedure in (c) above for the other values of L shown in table 2. (3mks)
Table 2
Distance L (cm) 10 20 30 40 60 70
p.d V across
R (V)
e I. On the grid provided plot the graph of V (y-axis) against L (5mks)

i

(i)  From the graph determine L1, the value of L when VV = Vo where Vo is the p.d

whenL =0

4|Page
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f. Determine the constant D for the wire given that

D= R X 300
L Vo
g. Determine the constant p given that

p = m? (D +H) where r is the radius of the wire in metres.

2

QUESTION 2

You are provided with the following apparatus:

5|Page

clamp

boss

stand

optical pin

copper wire (15 cm long)

protractor

two pieces of plasticine of about 0.5cm diameter

cork

(2mks)

(2 mks)



(a) Set up the apparatus as shown in the diagram below
Clamp

=

Ll

stand

Cork

pin
Angle

Plasticine

(b) Bend the wire in the middle so as to make an angle of 50°. Attach the two small pieces of plasticine at

both ends of the bent wire as shown in the diagram.

(c) Place the bent wire on the optical pin and give a small horizontal displacement. Take the time for 10

complete oscillations and record in the table below.

(d) Repeat the procedure above for other values of € and complete the table below.

(9mks)

Angle
00

Time’t’for10oscillations

(s)

Period T (s)

Frequency f
(Hz)

2 (Hz)?

50

60

70

80

90

100

0] On the graph paper provided, pot a graph of 2 (y-axis) against cos g (5mks)

6|Page




Determine the gradient ‘S’ of the graph (3 mks)

(i) The equation for the oscillation of the wire is given by the formula:

f2= 15? Zco 9
411° L 2

Given that L = 0.15m, use the gradient of the graph to determine the value of Z.  (3mks)

7|Page
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QUESTION ONE

You are provided with the following apparatus: clips
Two new size ‘D’ dry-
cells switch milli-
ammeter voltmeter (0-
3V) two enameled
copper rods

rheostat (0 — 100Q)
eight connecting wires with
atleast 4 fitted with crocodile

Proceed as follows:

Micrometer screw-gauge ( to be
shared )

50 ml beaker (labelled, A)

75 ml of distilled water (labelled,
B) solid X

Measuring cylinder
Thermometer

Glass-rod for stirrer

Sand-paper

a) Measure the temperature of the distilled water in beaker, B

Temperature, 6 =

b) Place the provided solid X into the beaker labelled, A. measure 50 ml of the distilled water and gently pour
it into beaker A and stir gently until all the solid X is dissolved to form solution, C.

c) Measure the diameter, d of one of the copper rods.

i.  diameter,d = ......coeoiiiiiiinnns m (1 mark)
Ii.  determine the cross-section area, A of the copper rod (2 marks)
A=

d) Using the sand paper, remove the insulating coating at the both ends of each of the copper rods. Now set-up
the apparatus as shown in figure 1 below.
e) With the help of the rheostat, set the current value to 30 mA and measure its corresponding voltage, V.

(1 mark)

f) Repeat the above procedure for the values of current indicated in the table, 1 below and note their

|‘|—/

Figure 1

Copper rod I

O,

.

support

Beaker, A

— Solution, C
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corresponding voltages. Complete the table. (5 marks)

Table 1

Current, | (mA) | 30 40 50 60 70
Current, (A)
Voltage, V
g) Inthe grid provided, plot a graph of voltage (y-axis) against current (A) (X-axis) (5 marks)
H '
FEHEHAHEEHER
1 I [ 1 I
[ - I 2 I 1
? H i ? i i |
HH HH ;
EHFEHE !
. ‘ . 1 L 1 o 1
1 1 L 1 T T
+ + ' 1 ' 1
i ma mw
! b ! HHH }
! . aEEEAN ! CEE -
‘LL 4 l : 4 —
%: 3 + ; - ; ;. 4 4 I 4 ‘.

h) Determine the slope, S of the graph (3 marks)
i) The voltage and current are related by the equation: V —% =0

Determine the value of b. (2 marks)
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QUESTION TWO

You are provided with the following apparatus:

«  Complete retort-stand (clamp, boss and stand) ~ * Four 100g masses (or its equivalent)

« Half metre-rule + Some celotape

. Metre-rule « Vernier calipers (to be shared)

. GCaMP | string/thread ( about 30 cm long )

+  Office pin » One 50g mass
« Knife-edge
PART A

Proceed as follows:

a) Arrange the apparatus as shown in figure 2, below. Ensure the 10 cm mark of the half metre-rule is at the
edge of the table and firmly held by the G-clamp while the pin (pointer) is at the 90 cm mark on the scale of
the metre-rule. (The clamp should not be removed for the entire duration of carrying-out this experiment)

Half metre-rule clamp

Table-top X

G-clamp
Load

Metre-rule —

L

Retort stand

Figure 2 support

b) Suspend one 100 g mass at the 49.5 cm mark and record the new pointer reading, P1

c) Continue adding the load in 100 g steps, each time recording the pointer position. Ensure that the half metre-
rule is not overloaded.

d) Determine the amount of sagging, X and complete the table, 2 below. (6 marks)

Table 2

Mass (g) Load (N) Pointer position (cm) | Amount of sagging, X
(m)

100

Page | 4



200

300

400

PART B

Procedure

e) Use the Vernier calipers to determine the width, a and breadth, b of the half metre-rule

Half metre-rule ﬁﬂ‘,

a

Figure 3
Width, a= ..o, cm (1 mark)
breadth,b = .......cccovene, cm (1 mark)

f) Using a loop of thread suspend the 50g mass at the 49.5cm mark on the half-metre rule.
g) With the 50g mass fixed at that position adjust the position of the half-metre rule on the knife edge until

it balances horizontally as shown in figure 4.

49.5 cm
< Y > X ———»
[
Half metre-rule Knife-edge 50g

Figure 4

h) At the balance position, read off the length x and y and record in table 3.

i) Using the values of x and y obtained in ‘h’ above, determine the weight, W of the half metre-rule
(3 marks)

Page | 5



J)  Move the suspended mass 2cm towards the centre of the rule and repeat parts (g) and (h) to obtain other

values of x and y so as to complete table 3. (4 marks)

Table 3

Position of the mass of 50g

X (cm)

Y (cm)

49.5 cm mark

47.5 cm mark

45.5 cm mark

43.5 cm mark

41.5 cm mark

k) Given that quantity, P is given by: p =

g (5abx1075)’

I) State the significance of the quantity, P (1 mark)

: determine the value of P

THIS IS THE LAST PRINTED PAGE

(3 marks)

Page | 6
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QUESTION 1

You are provided with the following: -

2 dry cells

A cell holder

A switch

An ammeter

Five connecting wires

Wire mounted on the metre rule labelled X
A micrometer screw gauge [ to be shared

A Voltmeter

Proceed as follows

(@) Measure the diameter D of the wire labelled X on the metre rule.

(1 marks)

(b)Determine the cross-section area of the wire, A................... m? (2 marks)

Metre rule

Nichrome wire X
mounted on a metre rule

(c) Measure the voltage E from the Voltmeter, before closing the switch.

(2 mark)



(d) Adjust the length, / of the wire to 0.2m, close the switch, S and read the value of current and record in the table

below.

Length, £(m) |0.2 03 0.4 05 0.6 0.7

Current, 1 (A)

L)
(e) Repeat the procedure in (c) above for the values of lengths given. (5 marks)
(f) Calculate the value of 1/ 7 and record in the table above. (1 mark)

(9) On the grid provided plot a graph ofl (y- axis) against | (5 marks)
I




(h) Determine the gradient of the graph. (2 marks)

(i) Given that, % = %l + g , determine the value of § and r. (3 marks)

QUESTION 2

You are provided with the following:
- ametrerule
- knife edge raised 20 cm above bench
- one 50 g mass and one 100 g mass
- abeaker or any container
- some thread
- some water in a beaker
- Liquid L in a beaker
- tissue paper
- Atriangular glass prism
- A piece of soft board
- Four optical pins
- Four office pins
- Asheet of plain paper

PART A
Proceed as follows:
(a) Balance the metre rule on knife edge provided and record the reading of the point of balance.

Balance point = ........ccccceiiiieiieniiiseee e cm (1 mark)

For the rest of this experiment the knife edge must be placed at this position



(b) Set up the apparatus as shown in the figure below.

|< X * 30 cm %
m Water

knife edge
100 g \

(c) Use the thread provided to hang the masses such that the positions of support can be adjusted. The balance is

attained by adjusting the position of the 100g mass.

Note that the distances X is measured form the knife edge and the 50g mass is fully submerged in the water.

(d) Record the value of X .

X o cm (1 mark)

(e) Apply the principle of moments to determine the apparent weight Wy of the 50 g mass in water and hence
determine the upthrust Uy in water

Wil e et N (2 marks)

Ul e N (1 mark)

(f) Remove the 50 g mass from the water and dry it using tissue paper.

(9) Maintaining the distance of 30cm in step (d), now balance the metre rule when the 50 g mass is fully submerged
in the liquid L Record the value of the distance X.



................................................. cm (1 mark)

(h) Apply the principle of moments to determine the weight W of the 50 g mass in the liquid L and hence determine the

upthrust Uy in the liquid

(i) W= (2 mark)

(iii)Hence determine the relative density RD of liquid L

(2 marks)

Proceed as follows:

(a)

(b)
(©)
(d)

(€)

P

Place the plain sheet of paper on the soft board and pin it using the office pins at the comers. Trace the
triangular prism outline of the prism on the sheet of paper (use the upper part to leave space for two
other outlines on the same page). Label the vertices of the outline at A, B and C. Remove the prism from
the paper.

On the outline at a point O near the centre of side AB draw a normal ON.
Draw a line PO at an angle of 30° to the normal ON as shown in the figure below.

Replace the prism accurately on the outline. Fix two optical pins vertically on the line PO at different
points (see the figure below).

View the images of the two pins through side AC of the outline. Fix a third and fourth pin vertically such
that they are in line with the images of the first and second pin. Remove the prism and the pins. Draw a line
joining the marks made by the third and fourth pins and extend it to join line PO (also extended) as shown
below.

N Measure F, the angle

of deviation of the
emergent ray.

30°

Pin1 Pin?2

Emergent ray



(f) Repeat part (e) for other angles of incidence shown in the table below. (Draw a fresh outline of the prism for

each angle of incidence)

Complete table 1 (3 marks)

Angle of incidence 30° 50° 70°

Angle of deviation

(g) Determine:

(i) E the angle of emergence (between the emergent ray and the normal at the point of emergence) at the least

angle of deviation. (2 marks)

(i1) K given that K = 2 sin (30 + %) (where Fo is the least angle of deviation)
(2 marks)

(Attach the plain sheet of paper to your question paper and hand them in).
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QUESTION ONE
This question consists of two parts A and B; attempt both parts.

PART A

You are provided with the following:

- Two metre-rules.

- A stopwatch.

- A half metre rule.

- Two retort stands, two bosses and two clamps.
- Some sewing thread.

- A pendulum ball.

Proceed as follows:
(@) Clamp one metre rule horizontally on the two stands so that it is on a vertical plane. Suspend the

second metre rule so that it balances on one point as shown in figure 1 below. Note the balance point
as the centre of gravity of the metre rule. Let this be point A.

Fig.1

(b) Set the length of the string on which the metre rule is suspended to be 30cm. Tie a second
support to the metre rule a distance D from the string. Let the point of support be point B

(c) Suspend the pendulum ball with a string a distance L from B and set the length of the string to
20cm. See figure 2 below.

q L= . —
D
3 30 cm L
sl 2

Fig.2

Starting with a distance D = 15cm, and distance L = 25 cm. displace the hanging metre rule on a

horizontal plane and record the time taken for it to make 20 complete oscillations on table 1.

2



(d) Repeat part (c) above for other values of D and complete the table 1 below. (5mks)

Table 1
D (cm) Time for 20 Periodic time (T) T2 (s%)
oscillations () (s)

15
20
25
30
35
40

e) On the grid provided, plot a graph of D (cm) against T2 (S?). (5mks)

(f) Determine the slope of the graph at D= 25cm. (3mks)

(9) Use your graph to determine the periodic time when the length of distance D is 33cm.  (2mks)



PART B

You are provided with the following:

- A metre rule (use one used in part A).

- A piece of knitting thread.

- A rectangular stiff paper labelled M.

- One 100g mass.

- A funnel.

- A pendulum ball (use one used in Part A).

- A stopwatch (use one used in Part A).

Proceed as follows:

(h) Tie the pendulum ball tightly with the knitting thread and after passing the other end of the thread
through the funnel and the marker (marked M) as shown in figure 3 below, tie it to a I00g mass. Push
the marker to be about 1cm from the funnel after adjusting the length of the thread from the funnel

to the pendulum ball to be 30cm.

30 cm .
N ~C
—— Funnel
Il cm
D Marker
D
7 100
Fig. 3

i) Hold the funnel vertically. Swing the pendulum ball around so that it moves in a constant horizontal
circle with a uniform circular motion. The marker should be just below the funnel but not touching
it. Measure the time taken by the Pendulum ball to make 10 complete revolutions and repeat this 3

times and complete the table below. (3mks)

Table 2
Trial Time for 10 revolutions Periodic time T (S)

S)

j) Find average T.
T= (Imk)




k) Given that W = 2 /T where W is the angular velocity of the pendulum ball, determine W. (1mk)

PART A

You are provided with the following apparatus
« A metre rule

* A log of plasticine

* Bi convex lens

* A candle

« A lens holder

» Across wire mounted on a cardboard

« A white screen

(a) Determine the average focal length,f of the lens wusing a distance object.

Cross-wire

— 0 —— v —
Fig. 4

(c) Starting with u=30cm, vary the position of the screen S until a sharp image of the cross wire is
observed on the screen. Measure and record the value of the image distance v.

(d) Repeat the experiment above for other values of u35cm, 40cm, 50cm, and 55cm and fill the table

below (4mks)
U (cm) 30 35 40 45 50 55
V(cml
m=v/u
e) Plot a graph of M against v. (4mks)



f) Determine the slope of the graph. (3mks)

PART B

You are provided with the following apparatus.
-2 new dry cells size D
-A cell holder.
- One 100cm resistance wire mounted on millimeter scale.
- 1 switch
-1 Voltmeter 0 - 3V.
- 1 Ammeter 0— 1A,
- 8 connecting wires (4 with at least 1 crocodile clip).
- Resistor wire mounted on cardboard.

(h) Connect the circuit as shown below in figure 5



e
\
I L .
't
Fig 5

Record the reading of
() Ammeter, I=.......oooiiiiiiiii A (Imk)
(i) Voltmeter, V=.........cccooiiiiiiiiiiiiin, \Y% (Imk)
(iii) Given that K = V/I, find K (3mks)
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Question 1
e The question has two parts A and B. Answer both parts
Part A
You are provided with the following
e Atripod stand and wire gauze
e A measuring cylinder 100ml
e A stop watch
e A thermometer
e A Bunsen burner
e A 250ml glass beaker

Set the apparatus as shown in figure | below

Figure | ] Beaker

AP P Water

XXX X X

|
bunsen /
burner / :

-1

(a) Measure 100cm? of water and pour into a beaker. Take the initial temperature of water.

L PSR (1mk)

Now heat the water to a temperature of 80°C. Switch off the gas tap and place a thermometer into the
beaker and start the stop watch; when the temperature is 65°C. Take the temperature T°C of water
every two minutes. Record your results in the table below.
Time t (min) | 2 4 6 8 10 12 14
Temperature
(N)°C
T-To
Log (T -
To)

(5mks)

(b) Plot a graph of log (T- To) against time (t) (5mks)



(c) Find the value of P of log (T- To) when t =0 (Amk)

(d) Determine N, where N is the anti-log of P (Amk)

(e) Calculate the temperature of the surrounding TR using the expression N = 65 — Tr (2mks)

Part B

You are provided with the following
e A metre rule
e Knife edge 20cm above bench
e A 509 mass
e A 100g mass
o A beaker
e Some thread



e Some water in a beaker
e Liquid L in a beaker
e Tissue paper

Proceed as follows;

(F) Balance the metre rule edge and record the reading at this point.

Balance PoOINt .........cccovveiiciiec e cm

(For the rest of this experiment the knife edge must be placed at this point)
(9) Set up the apparatus as shown in figure 2 below

Figure 2.

X 30cm

I »ld »l

100g 50g

(h) Use the thread provided to hang the masses such that the position of the support can be adjusted. The
balance is attained by adjusting the position of the 100g mass.
Note that the distance x is measured from the knife edge and the 50g mass is fully submerged in the
water.
Record the value of x

(i) Apply the principle of moments to determine the weight W, of the 50g mass in water and hence
determine the upthrust U in water

ORI (1mk)
() (ST (1mk)

(iii) Relative density of liquid L (2mks)



Question 2

You are provided with the following:
A candle

A white screen

A metre rule

A lens and lens holder

Apiece of plasticine

Proceed as follows

(a) Arrange the apparatus as shown below

screen | @4——' light from a distant object

M
|IIIII | IIIII|IIIII||III||IIIII|IIIII TTTTT | TTTTT , IIIII,IIIII ,IIIIII_

& »
< »

d
(b) Adjust the distance of the lens until a well focused image of a very distant object is seen on the
screen. Record the distance between the screen and the lens as d

metre rule

Qe cm (Imk)

o OSSPSR m (Amk)

(c) Now place the lens at the mid point of the metre rule. (it will remain at this point throughout the
entire experiment). Arrange the screen and lit candle as shown below.

d | X

C A » & O R » & N
I\ gl [OAN D L) J

C
Mark point A and B each of distance‘d’ from the lens



(d) Place the lit candle at point d, 30cm from B. adjust the positions of the screen until a sharp image
appears on it. The screen is at C. measure BD and AC. Record them as Xand Y respectively in
the table below

BD = Xcm AC =ycm Lemt

30

25

20

15

10

(e) Repeat the procedure in (d) above for other values of X in the table and complete it
(6mks)
(F) (i) draw a graph of 1/y (y-axis) against x (5mks)




(ii) Determine the slope S of the graph

(iii) Determine the value of M given that

M= [
S

(iv) Comment on values of M and d

(3mks)

(2mks)

(2mks)
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Question 1

A) You are provided with the following apparatus:
- A boiling tube,
- Some dry sand
- A liquid in a beaker labeled L
- Half meter rule
- Vernier caliper (To be shared)
- A weighing balance (To be shared)
- Tissue paper

Proceed as follows:

1) Measure the length of the boiling tube using the vernier calipers.
A=t et e e e CM (Amrk)
i) Put a little amount of sand in the boiling tube and place it in the beaker which is almost filled with

liquid L. Add sand little by little until the tube floats upright as shown in the figure bellow.

—E»of[fcj'h([pe

= o,

—— —=———-—-—Gee mul
— — — — == b&@f&ﬂ.

e — — — i —

— e o e e o o

i) Measure the length d, part of the boiling tube which is above the liquid.

A= cm (Imrk)

| cm (Amrk)
V) Remove the boiling tube from the beaker, wipe it dry on the outside and measure its mass, including
the sand inside.
101 g (Amrk)
Vi) Measure the external diameter, D, of the boiling tube.

D= cm (Amrk)



vii)

viii)

B)

b)

d)

Determine the external reading, R (Amrk)

R=. + cm
Using the formulam =12 pzR?, determine p of the liquid (3mks)
,0 =

You are provided with the following apparatus:
- One plane mirror.

- One rectangular glass block.

- One white plane paper.

- Soft board.

- A protector (student geometrical set).

- A piece of plastic ine.

- Four optical pins.

Proceed as follows

Place the glass block vertically on the white paper with its largest surface facing you. Draw the
outline of the block and label it ABCD. Remove the block.
From point ¢ measure angle y=30° and draw line CE as shown in the diagram.

E

D : C

A B
From point B, fix a pin P1 at 2.5cm from B along BA and another pin P2 2.5cm from P1 and 10cm
from point F on line AB. As shown in the diagram.
Replace the glass block and put the plane mirror vertically on line CE behind the glass block (fix it
with plastacine). Arrange pins P3 and P4 to be in a straight with the image of P1 and P2 as seen
through the glass block after reflection from the plane mirror. Draw a line P3P4 to meet the block at

P as in the figure below.



9)

C)

8(:::55 I:?{OCIC P!CI.I".IE mMiyror -

D\ Y

(Imk)
Given the equation Y= Yg- 0.515X determine the value of yo. (2mks)
Find n from the formula n = ; (2mks)
sin(90-Y,)

You are provided with;
- A candle,

- A biconvex lens,

- A lens holder,

- A meter rule,

- A white screen.
Proceed as follows;

Arrange the lit candle and the white screen on the bench at a distance of 100cm from each other.
Mount the meter rule on the bench as shown so that it’s zero mark coincides with point of the lit

candle and 100cm mark coincide with the position of the screen.
= cyeen -

[H' Cemndle LEHS- ’_[

Metve

Yille .



b)

Place the lens between the screen at a point near the candle. Move the lens systems together with its
holder towards the screen until you observe a sharp magnified inverted image of the flame on the
screen.

Record the distance U between the lens and the lit candle.
Ui cm (Amrk)

C) Move the lens system further towards the screen until you obtain another position where a sharp
diminished inverted image of the flame is formed on the screen.
Record the new distance U, between the lens and the candle.
Uom e cm (Amrk)
d) Determine the displacement d of the lens (Amrk)
d=U,-U,
: . 100 -U
d) Determine Constant @ given that @= 1+m when m="——"1 (3mks)
1 1
Question 2
You are provided with the following apparatus;
- Ammeter (0-1 A)
- Voltmeter (0-5V)
- Two dry cells
- One resistance wire fixed on a meter rule/mm scale.
- A switch
- Six connecting wires with crocodile clip.
A cell holder
Proceed ad follows
i) Set up a circuit and measure the potential difference M across the cells before connecting the circuit.
M= (1mk)
i) Arrange the circuit as shown below.

= &

L END)

i —

\@
A
"

<&




Keeping both crocodile clips attached on the resistance wire QZ for a length L=0.1m from Q, record

iii)
corresponding values of current | (A) and voltage (V) in the table below.
Repeat the procedure from the other length L of L 0.2m, 0.3m, 0.4m, 0.5m, 0.6m, 0.7m and 0.8m.
0.8

LengthL(m) [0.1 |0.2 0.3 0.4 0.5 0.6 0.7
Current I1(A)

Voltage V (V)

P=2(Q)

Lw)
NB (give your answer in 3 significance figures.)

1v) Draw a graph of % against P (5mks)




Given that the Quantities are connected by the equation % _PLX
m m
Determine the value of
a) m (4mks)
b) X (2mks)

THIS IS THE LAST PRINTED PAGE!
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QUESTION 1

You are provided with the following apparatus.

e Anammeter (range 0 — 1A)V

e A resistance wire labeled RV

e Two new dry cell (size D) V

e Six connecting wires (at least three with crocodile clip) v
e A switchy

e AjockeyV

e A micrometer screw gauge (to be shared) v

e A voltmeter (0-3V) vV

Proceed as follows:
(a) Assemble your apparatus as shown in Figure 1

N X PR
-
i s SRR AR AR R LA KRR a L] "WTAHT,W,

Jockey 4 Resistancs wire, R

a4

|
Figure 1

(b). With the switch S open, record the voltmeter reading.
V= Volts (1 mark)

(c). Adjust the length x of the wire to 25cm. Close the switch, read and record the value of current | in Table 1

Table
Length x (cm) 25 35 45 55 65 75

Length (100 — x) cm

Current I (A)

1a1

= (A1)
(d). Repeat (c) for other values of x given in Table 1. Complete the table. (5 marks)
(e) On the grid provided plot a graph of length (100-x) m against % (A1) (5 marks)

GOLDLITE 0724351706 Page 2 of 6
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(F). calculate the slope S of the graph (3 marks)

(h). Using the micrometer screw gauge provided measure the diameter t, of the resistance wire R
ettt ee e eieereeiaaeaaan mm (2 marks)

(i). Given P = 2=

Determine the value of P (3 marks)

GOLDLITE 0724351706 Page 3 of 6



QUESTION 2

This question has two parts A and B. Answer all the parts

Part A
You are provided with the following:

« A metre rulev

«  Two identical 100g masses (labelled A and B) v
- Liquid L in 250ml beaker % full v/

«  Three pieces of thread, each 30cm long. v/

- Stand with clampsv

«  Tissue paperv

«  Vernier calipersy

Proceed as follows:
(a).Take one 100g mass and measure the diameter d and height h using the Vernier calipers
d= . M (1 mark)

h= . M (1 mark)

V m® (1 mark)
c. Using a stand and one piece of thread, suspend the metre rule in air such that it balances horizontally.
Record the position of the centre of gravity G.
e ettt et et et eee et eereae e aaaa cm (Imark)
NOTE: the metre rule should remain suspended at this point throughout the experiment.

d. Set up the apparatus as shown in Figure 1 below;

S e e —_.L )

stand

Vigure 2

« Suspend the mass A at a distance x = 30cm and completely immerse it in liquid L without touching the
sides of the beaker.

« Hang mass B and adjust its position such that the rule is balanced and measure the distance dcm.
Tabulate your results in table 1 below;
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(i) Table (3 marks)

X (cm) 30 35 40
d (cm)
d

X

(i).(e). Determine the weight F of one of the masses A or B in air. Given that
g=10N/Kgand A=B

Weight Finair=................ocoiiiiiii, (1 mark)
(ii). Using the principle of moments, determine the apparent weight P of A when completely immersed
in Liquid L
Apparent Welght P = .. e
............................................................................................................... (2 marks)
(iii). Find the up thrust U on A when completely immersed. (1 mark)
(AT L o1 U ) i SRS
(h). Determine the density of liquid L, given that; (1 % marks )
P= %where n =0.1 Kg/N (1 % marks)

PARTTWO
You are provided with the following apparatus

- Aglass beakerv

- A metal solidv

- Some waterv

- Source of heaty

- A piece of cotton threadv/

- A plastic beaker wrapped with tissuev’
- Thermometery
- Liquid LV

Proceed with the experiment as follows:

(). Fill the glass beaker with the water provided and place it on the fire source. Use the piece of thread to
carefully lower the metal solid to the bottom of the beaker.

Heat the water to its boiling point. Use the thermometer to measure its boiling point.

Boiling point of water .................cccooeiiiiinnn. Kelvin (1 mark)

(9). (i). Find the following measurements using appropriate instruments
Mass of the solid Ms= ...............cooeeiiieiiiieeinnn. g (*/> mark)

Mass of the wrapped empty plastic beaker Mz ................. g (% mark)

Use the plastic beaker to measure 240ml of liquid L, hence find the joint mass of the plastic beaker and its
content liquid L, Ma= .. ) (Y2 mark)
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- Initial temperature of liquid L, T1=............coooiiiniin, Kelvin (1 mark)

((i1). At boiling point of water; quickly transfer the metal solid into liquid L, stir well and measure the
temperature of the mixture immediately.

Temperature of the mixture T2 ..........oooeeiinnin. Kelvin (1 mark)
(h). By using the measurements taken in pars (f) g(i) and g(ii) as well as the equation provided below, determine
the specific heat capacity of liquid L. (Take S.H.C of metal solid = 480J/kg/k and S.H.C of plastic = 359

JIkg/k).
(Heat lost by metal) = (heat gained by liquid L) + (heat gained by plastic beaker). (3 marks)
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1. You are provided with the following apparatus:-
- Two meter rules
- Two stands and two clamps
- Two bosses
- Three pieces of thread (at least 30cm each)
- One optical pin
- A piece of cello tape and a plasticine
- A spiral spring
- One mass of 200g
- One stop watch

€)] Set the apparatus as shown in the diagram 1. Below ;Attach the pin (to act as the pointer)at one end of the
meter —rule using cellotape or plasticine;

] T
=] 3
E Z
_
- Thread ————
= Spring
-
e
] Pin ; stand —
L stand . 2
1 cm
- l ¢ L — c—
) _ ‘
] b gt o e b bridien
=l Scm
T Metre rule
J—— Metrerule —— Thread
j |200g l
<] .
] ——

(b) Suspend one end of the metre —rule with thread at 5cm mark from the end .

(c) Suspend the other end with a spring also 5cm from the end so that metre rule is horizontal.



(d)

Hold the other rule (with the spring)vertical on the beneath so that it is near the end with a pointer as

shown in the diagram.

(e) Read the pointer position .Lo=................coiiiiiin.n. cm, (Amk)

()] Hang on the horizontal | metre rule, the 200g mass at a length, L =10cm from the spring.
Record the extension, e of the spring in the table below.

(9) Displace the mass slightly downwards and release it to oscillate vertically. Take time for 20 oscillations
and record in the table below.

(h) Repeat for other position of L, of the mass.
N/B before taking the reading, ensure the oscillation is steady. (8mks)

L(cm) Extension e(cm) | Time (+) for 20 Periodic table | T%(s?)

oscillation T

10.0

20.0

30.0

40.0

50.0

Q) On the grid provided plot a graph of extension, e (m) y-axis against T%(s?)(5

{)) Calculate the gradient of the graph drawn (3mks)

R 2
(K) Given that e = 2 + C , determine the value of R (3mks)

2

You are provided with the following

An ammeter

A voltmeter

Two dry cells size D

A mounted resistance wire on a metre-rule or millimeter scale
A bulb on bulb holder

A cell holder

A switch

A jockey or crocodile clip

Micrometre screw gauge (can be shared)



(@) (i) Connect the apparatus provided as shown in the circuit diagram below diagram 2.

Cells

’Il'r Rég;

P CP Nichrome wire
Ii-rifllll;illl:l{q;'i|!j|['-ll! ;1|!||l'i1|l ‘
— — — - = — 3
K el
L =100cm

(ii)With the crocodile clip at P take the voltmeter reading and the ammeter reading,
Record V and I, Repeat the readings for L=80,60,40,20 and O, respectively.

Complete the table below. (4mks)

Length I(cm) Voltage v(v) Current I(A)

100

80

60

40

20

(i) What changes do you observe on the bulb as L decreases from P? (Imk)

(iv) On the grid provided plot the graph of Ammeter reading (y-axis) against voltmeter reading.(5mks)



(V) Determine the slope of your graph at v =1volt. (3mks)
(vi) What physician quantity is represented by the slope of the graph at the point in (v)above (1mk)

(b) Q) Given the apparatus in a (i) above, draw a diagram of the circuit you would use to

determine the current through the resistance wire and potential differences across it .(1mKk)
(i) Set up the circuit you have drawn using the available apparatus in a(i) above.

Record the ammeter reading | and voltmeter reading v, when L =100cm. (2mks)

(iii) Using a micrometer screw gauge provided, measure the diameter d of the wire.(1mk)

2
(iv) Calculate the quantity P = 0.785 (\Ii}(%j and give its Sl units, where L is IM.(2mks)
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1. You are provided with the following;
- Astopwatch
- Cotton thread at least 120cm long
- Stand and a clamp
- Pendulum bob
- Metre rule

Arrange your apparatus as shown

C:_iL

Proceed as follows;

)} Adjust the length of the pendulum to 1meter.

i) Displace the bob side ways to an angle of about 45° (estimate) and let the pendulum
switching for 10 oscillations and record the time, t, take for the ten oscillations.

iii) Repeat the same for other values of L as shown in the table below and fill in the columns

of the table as indicated. (8 Marks)
Length L(in m) Time for 10 Periodic time (T) (Periodic Time )?
oscillations (in sec) T2 (in2d.p.)
1.0
0.8
0.7
0.6
0.5
0.4
0.3
iv) Plot a graph of T2 against L. (5 Marks)
V) Determine the gradient (3 Marks)
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Vi) Given that period (T) of a pendulum and the length (L) are related by the equation

T= Z”\F’
g

Where g is the gravitational pull, use your graph to determine the value of g. (4 Marks)

2. PARTA
You are provided with the following apparatus.

- A Convex lens

- Acandle

- White screen

- Lens holder

- Metre rule

a) Set up the apparatus as shown in the figure below.

Mr\/d»L( (LMJUQX e hg ; /\) ,,VL,{_E
//’ Screiy

v~
A - c v N

‘HHHIIIIIIHI!IIlll'llll(ll(lllilf((i(llLl

b) Place a lighted candle at object distance, U = 20cm. Move the screen, towards or away the
lens until a sharp image of the candle flame is obtained on the screen. Measure the distance
V and record the results in the table below.

¢) Repeat the same for other values of U as shown in the table and fill their respective values of
V. (5mks)

Object Image distance | U +V (cm) UV (cm?)
distance U (in | V(in cm)
cm)
20
30
45
60
75
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[90 | | |

d) Plota graph of UV (cm?) against (U + V) (cm). (5 Marks)

e) Determine the slope of the graph (2 Marks)

f) Determine the power of the lens used in the experiment. (2 Marks)
PART B

You are provided with the following apparatus

- 2 Newdry cells

- An ammeter

- A mounted wire labelled AB
- Acell holder

- Aswitch

- Connecting wires

a) Draw a circuit that can be used to determine the resistance of the wire AB. (2 Marks)
b) Set up the apparatus as in your circuit diagram and tabulate two set of values. (2 Marks)
c) Calculate the resistance of the wire (2 Marks)
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Q.1 PART 1 15 MARKS

Apparatus
Two identical 100g masses

Uniform meter rule

Liquid L in a 250 ml beaker (almost full)
Vernier calipers

A string about one meter long

Method
a) Take one 100g mass and measure the diameter d and the height h in using vernier calipers.
)} d=................ cm (Amk)

i) h= e cm (1mk)

iii) Determine the volume V, given
V = n(d/2)*h

V= (1mks)
iv) Using the formula D = M/V, determine the density of the solid Ds
Ds = 100/V

= (1mks)
b) Adjust the meter rule so that it balances at its centre of gravity G as the knife edge.
N/B. This position should be measured throughout the experiment
G = cm (Imk)

c) Starting with the distance X for the mass in liquid L as 48cm, adjust the position of the other mass to
obtain a balance condition. Record the corresponding distance y in the table of results.

Py PE——> x—>

I I |

— |
1003% E Liquid L

1009




Repeat the above for the rest of the values of x given in the table below.

(3mks)

DISTANCE (x) cm

DISTANCE (y) cm

48

43

38

33

28

23

d) Plot a graph of Y against X.

(4mks)

e) Find the slope S of the graph.

) Using the expression

S =

Ds

Where S is the slope
Ds - DL

(2mks)



Find the density D. of the liquid.

PART 2 5 MARKS

(b)  You are provided with the following apparatus:

Proceed as follows:

Candle
Lens

Lens holder

Metre rule
Cross wire
Screen

Vernier calipers

(1mks)

White screen

(2mks)

0] Arrange the apparatus as shown in the figure below.
1 )
Lens
E Cross wire O
Candle
Lens holder
[ 1l i/
" ale I
i r u Ll Y 1 |
(i) Place the cross-wire before the lens so that U = 28cm. The lit candle should
be placed close to the cross-wire.
(i) Adjust the position of the screen until a sharp image is cast on the screen.
(iv)  Measure and record the value of image distance, V, in the table.
(v)  Repeat the same procedure for the other values in the table.
U(cm) V(cm) M = \a
)
30
36
(vi)  Given that the focal length f of the lens satisfies the equation f = 1L

determine average value of the focal length, f.

4

+ M
(3mks)



Q2.

20 MARKS

You are provided with the following apparatus

Resistance wire fitted on a scale labeled AB

Switch
Voltmeter
Ammeter
Two dry cells

Six connecting wires

Proceed as follows:-

(i) Set up the apparatus as shown below

k— | —

1

A x

1B

Lo

/ -

(i)Remove the crocodile clip from resistance wire AB and close the switch. Record the voltmeter

reading X= volts

(iii) Attach the crocodile clip to the resistance wire such that L=10cm
(iv) Record the voltmeter and ammeter reading in the table below

(v) Repeat the procedure in iii and iv for L=20cm, 30cm, 40cm, 50cm,60cm,70c, and 80cm

(vi) Complete the table below

Length L(cm) 10

20

30

40

50

60

70

80

Current | (A)

p.dV (v)

X-V(V)

(1mk)



X -V
V=R(Q)

(10mks)

(viii) (a) Plot the graph of XV

y against R (5mks)

(b) Determine the slope S of the graph (3mks)

(c) The graph is given by the equation
L — m_R +d

X-V 5

Determine the value of m and d (2mks)
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QUESTION 1 (PART A)

You are provided with the following apparatus:
e A rectangular glass block.

e Four optical pins.

e A soft board.

e A protractor.

e 30cm ruler.

e 2 white plain papers.

e A plane mirror.

e A vernier calipers (to be shared)

PROCEDURE

a) Trace the outline of the glass block on the white paper.

(
(b) Draw a normal ON, 2cm from point X on side XY.
(c) Measure an angle (i) 10° from the normal.

(

d) Place back the glass block on the outline and fix a plane mirror vertically along the length of the

glass block on the opposite side of XY using a cello tape as shown in the figure below.

3}
'[4 b > X (o
TR T <
N\ dem
5 z
O C—
| 7
= N e o -
N\ G
& -
~
~
13 -
\ \
t aa Nlyeror C\ass blocl \

(e) Fix two pins P1 and P2 as shown in the figure.
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(f) By observing image of 1 and P, locate two pins P3 and P4 such that they appear to be in line with
images of P1 and P».

(g) Remove the pins and the block. Join P3Ps and produce the line to meet line P1P> produced

(h) Measure the perpendicular distance y.

(i) Repeat the same for angles of 15° 20° 25°, 30°, 35° and 40° and record the results in table 2 below.

(NB: The paper work must be submitted together with the question paper).

Table 2
Angle i 10° 15° 20° 25° 30° 35° 40°
y(cm)
(6marks)
(j) Plot a graph of y(cm) against angle i. (bmarks)
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i) Use the graph to determine y, the value of y when i = 0°

Vo= ot cm (Imark)

b= Cm (Imark)

n=— (Imarks)

PART B
You are provided with the following:-
e A boiling tube.
e Some dry sand.
e Aliquid in a measuring cylinder labelled L.
e Half metre rule.
e A vernier calipers (to be shared).
e A weighing machine (to be shared).
e Tissue paper.
e A measuring cylinder.
Proceed as follows:
a) Measure the length of the boiling tube.
h= cm (Imark)
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b) Put a little amount of sand in the boiling tube and place it in the measuring cylinder which is

almost filled with liquid L. Add sand, little by little until the tube floats upright as shown in figure

£ o s R T—
A

AN

:.‘I =——f———— Boiling tube

below.

72
N\

Sand

== 74' Measuring cylinder

d=............... cm (Imark)

c).Determine the length, t, of the boiling tube which is immersed in the liquid using half metre rule

t= . cm (Imark)

d) Remove the boiling tube from the measuring cylinder, wipe it dry (on the outside) and measure

its mass, m, including the sand inside.

M= .iiennnn g (Imark)

D=............. cm (Imark)

R=............. cm (Imark)
g) Using the formula m = 12pnR?, determine p for the liquid. (Imarks)
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QUESTION 2

You are provided with the following:
- Anammeter (0-1A)
- Avoltmeter (0-3Vor0-5V)
- A variable resistor
- A 10 carbon resistor
- A piece of resistance wire
- Two new dry cells
- A cell holder
- A switch
- Seven connecting wires

Proceed as follows:

a) Take the resistant wire and coil it around the biro pen to make a coil.

b) Set up the apparatus as shown Figure 5 below such that the 10Q carbon resistor and the coil are in
parallel connection.

Coil

Ll ) — |
~
= O
A

Figure 5

c) Close the switch and the adjust the variable resistor such that the ammeter read a current of
I;=0.08A and record the corresponding voltmeter reading V1

DHVi=... (Imark)

ii) Calculate resistance R, =

% (Imark)
1
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d) Repeat (c) above for current of I» = 0.16A and record the corresponding voltmeter reading V2

DHVa=. (Imark)
.s . — VZ
ii) Calculate resistance R, = —= (Imark)
2
e) Find the average value of resistance R (Imark)
f) Determine the resistance, C of the coil (2marks)

g) Now set up the apparatus as shown in Figure 6 below such that the voltmeter is connected across
the cells, 10Q carbon resistor and the coil are in parallel connection.

Coil
M S S 1
| Bl L L 1

Figure 6

h) Close the switch and the adjust the variable resistor such that the ammeter reads a current of 0.04A
and note the corresponding voltmeter reading. Record the value in the Table 4 below.
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i) Repeat (h) above for other values of current and voltage and complete the Table 4 below

Current, I (A) 0.04 0.08 0.12 0.16 0.20 0.24

Voltage, V(V)

(4marks)  Table 4

j) On the grid provided plot a graph of Voltage, V (V) against Current, I (A) (bmarks)
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k) Determine the slope of the of the graph (2marks)

1) Given that graph is related to equation E =V +Ir where E and r are the emf and internal resistance

of the cells respectively, use your graph to determine the value of:

E= (Imark)

=i (Imark)
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