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Answer all Questions.
You arerequested to show your working and to write the units where necessary.
When necessary, take g, acceler ation due to gravity, as 10m/s’.

Density m=pV
Pressure F=pA p=pgh
Moments Moment= Fx perpendiclar distance
PE=mgh KE=2mv? W=Fs
Energy and Work 2
Work Done=energy converted E=Pt
m a=unbalancedforce W=mg v=u+at
+ totaldistance _ t
Force and Motion averagepeed—  ime s=(u+ V)E
vZ=u?+ 2as s:ut+%at2 momentun= m v
speedf lightin air v=f A

- speedf light in medium

Waves _ realdepth Magnificaion = |m<tiged|.stance
apparentlepth objectdistance
Magnificaion =w T :l
objectheight f
Q=It V=IR E=QV
1
. P=IV RO— E=IVt
Electricity A
Row = Ri+R, +R L. r
total — 1 2 3 Rtom Rl R2
N p Vp
Electromagnetism — =T Vp 'szsls
Ng Vg
Heat Q=mcAb
Radioactivity A=Z+N
. 1 . 1
) Areaof atriangle== bh Areaof atrapeziume=(a+b) h
Other equations 2 2

Areaof acircle = @ I
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1. A boy and a girl were out at sea on a paddlé. Adeey jumped overboard and dived together.
a. Explain the changes in pressure of the seaeoahiidren in the following situations:

i. The girl dived vertically down a couple of metrand then swam underwater horizontally.

[2]

ii. The boy dived vertically down until he reachtb@ bottom of the sea.

[2]

b. The boy has a mass of 65 kg and the girl hasssmof 45 kg. They stand on the paddle boat.
Find rr:;:he total pressure exerted by the childrerthenboat if the average area of one foot is
64 cnf.

[3]

c. On the paddle boat, the children had an inflat@onming ring. Explain what happens to the
pressure inside the ring after it is left in the $or an hour.

[3]
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2. Light travels in air at 3 x 19m/s. The table shows the refractive index of three media

Medium Refractive index
Air 1.00
Water 1.33
Glass 1.52

a. State in which medium does light travel:

i. fastest: [1]

ii. slowest. [1]

b. Calculate the speed of light in water?

[3]

c. Would total internal reflection occur if lightare to pass from water to glass? Why?

[2]

d. Complete the diagrams below to show the pathefays through and out of the glass blocks.
In diagram (i) the incident ray is perpendiculathe glass block.
In diagram (ii) the angle of incidence is smatlan the critical angle at each boundary.
In diagram (iii) the angle of incidence is gredtean the critical angle.

(i) (ii) (iii)
\\!

v

[3]
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3. Atennis ball of mass 59.4 g is dropped froneighit of 2.4 m.
@
T4m
a. Calculate the gravitational potential energshefball before it is released.
[2]
b. What is the kinetic energy of ball just befdresireleased?
[1]
c. What is the kinetic energy of the ball just eft touches the ground? State any assumptions.
[2]
d. Hence calculate the maximum velocity reachethbyball.
[2]
e. If the ball bounces back from the floor a height2z m calculate the difference in potential

energy from when the ball was released.

[2]

State a reason why the ball did not reach tiggral height.

[1]

Page 4 of 12



SEC24/1.13s
DO NOT WRITE ABOVE THIS LINE

4. The diagram shows a trawler using a sonar tectlet shoal of fish. The sonar sends pulses of
sound from the trawler which travel at 1500 m/sea water and the echo is then received.

a. State whether sound waves are transverse atudirgl.

[1]

b. A sound pulse is emitted from the trawler aneemo is received from the sea-bed 0.3 s later.
i. How deep is the sea-bed beneath the trawler?

[2]

ii. What will the captain notice in the sonar wtreshoal of fish swims under the trawler?

[1]

iii. If a shoal of fish passes underneath the temvat a depth of 75 m, what will be the time
from when the pulse is emitted to when the echiedsived?

[3]

iv. If the frequency of the sound produced is 22B@Qwhat is its wavelength?

[2]

c. The sonar uses sound of a very high frequentat\i¢ this sound known as?

[1]
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5.

In an experiment, the velocity of an object wiasasured, every second, for 12 seconds. The
values recorded are reported in the table below.

Time (s) O| 1| 2| 3| 4 5 6 7 &8 9 10 11 12
Velocity (m/s) 0.015/30/45/6.0|6.0/6.0/50|4.0/3.0/2.0|1.0|0.0
Plot a graph of velocity (on the y-axis) againstdi(on the x-axis). [4]

From the graph, and without using the equatiomaaton, find:

I. the acceleration of the object in the first 4 selspn

[2]

ii. the deceleration of the object in the last 6 sesaidts journey;

[2]

iii. the total distance travelled by the object.

[2]
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6. The diagram below shows a piece of iron on &ngpbalance. An electromagnet is brought
close to the iron bar.

clamp

spring
balance

piece of
iron

electromagnet

a. The electromagnet is swithched on. Briefly explahy the piece of iron comes to be attracted
to the electromagnet.

[3]

b. Describe how the force of attraction between tleEtebmagnet and the piece of iron can be
measured.

[3]

c. Statetwo ways of increasing this force of attraction.

[2]

d. State what would happen if a steel bar was usédadsf an iron bar.

[1]

e. Would the strength of the magnetic force changleafdirection of current is reversed?

[1]
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7. Two very light conducting spheres are suspermtieske to each other so that their surfaces just
touch. The two spheres are given a positive charge

a. A body is said to be charfedhas more positive charges than

charges. [2]

neutral spheres charged spheres

b. In the space provided, draw the spheres aswueyd appear after being charged. Mark the
charges on the sphere. [2]

c. Explain your reasoning to part (b).

[2]

d. What would happen if the positive charge onsibleeres is increased?

[1]

e. Had the spheres been charged negatively, in whgt if any, would your answer to (b) be
different?

[1]

f. State two reasons why a lightning conductorisonhost likely to be struck by lightning.

[2]
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8.a. Hannah poured 150 g of water afQ%n a beaker. A block of metal, of mass 100 g anhd

temperature of 8, was placed in the water. The final temperatidreath water and metal
block was 26C.

i. Given that the specific heat capacity of water 200t J/kJC, calculate the heat energy
received by the water.

[3]

ii. Assuming that all the heat lost by the metataseived by the water, and that there are no
heat losses, calculate the specific heat capatttyeametal.

[2]

iii. Suggesttwo precautions that can be carried out in order tluce heat losses in this
experiment.

[2]

iv. Apart from the assumptions mentioned in part i@fe another assumption that is considered in
the above calculations.

[1]

b. The saying “hot air rises” is frequently useccommon everyday conversation. Explain briefly
why “hot air rises”.

[2]
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9. A filament lamp rated at 60 W is replaced with energy saver lamp that emits the same
amount of light energy but is rated at 11 W.

a. In the space below draw a flow diagram to show ¢hergy change/s that take place in a
filament lamp. [2]

b. Estimate the amount of energy that is convertethbyilament lamp per second.

[1]

c. How much energy in kWh is consumed by the energgrdamp in 3500 hours?

[2]

d. How muchmoreenergy in kWh is consumed by the filament lamp50@hours?

[2]

e. If 1 unit of electricity costs 18 cents. How muglthe extra cost if a filament lamp was used?

[2]

f.  Give a reason why an energy saver lamp is consldaemge environmental friendly.

[1]
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10. John, Kevin and Debbie were playing in a playugd. John and Kevin went onto a see-saw
which is 2.2 m long and pivoted at the centre. Teatyon opposite sides such that the see-saw

was in equilibrium.

a. What is the resultant moment about the pivot?

[1]
b. What is the resultant force on the see-saw?
[1]
c. Why is the moment of a force considered to be &ovepiantity?
[1]
d. If John has a mass of 60 kg and sat 70 cm fronpitheg, calculate his moment about it.
[2]

e. Where did Kevin of mass 50 kg sit for the see sabaiance?

[3]

If Debbie joined the boys on the see-saw but satték at the middle, would she affect the

f.
equilibrium of the see-saw? Explain you answer.

[2]
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Answer all Questions.

You arerequested to show your working and to writethe units where necessary.
When necessary, take g, acceleration due to gravity, as 10m/s”.

Density m=pV
Pressure F=pA p=pgh
M oments moment =F xperpendicular distance
PE=m gh KE =2 myv2 W =Fs
Energy and Work 2
work done =energy converted E=Pt
m a = unbalancedforce W=mg v=u+at
_ averagepeed: totaldistance s=(u+v) t
Force and Motion totaltime 2
vZ=u?+ 2as s:ut+%at2 momentunmE mv

_ speedbf lightin air
" speedf lightin medium

v=fA

realdepth ... .. __ imagedistance
Waves n=—————— magnification=—————
apparentlepth object distance
magnification :M T= 1
object height
Q=It V=IR E=QV
1
- P=IV RO — E=IVt
Electricity A
R..=R,+R,+R 1 ! !
total — M1 2 3 5 B
e Rtotal Rl RZ
ND VD
Electr omagnetism L Vp Ip=Vsls
NC VC
Heat Q=mcA6
Radioactivity A=Z+N

Other equations

1 . 1
areaof a triangle = bh areaof a trapezium = E (a+b) h

. _ 2
areaofacircle = mr
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1. This question is about Ohm’s law.

a. A team of three students were assigned thettasletermine whether an unknown electrical
component may be considered as one which obeys e or not.

i. Ohm’s law states that the in_a given component is directly
to the applied across it
provided the temperature remains constant. 1 3

ii. Put the following statements in the correct seqeetacdescribe the method used for the
experiment to verify Ohm’s law. Use numbers 1 ia the number column. [4]

Number Method

The variable resistor setting is changed a numbémes and the
above steps repeated.

Current and p.d. across component are read frorartieter and
voltmeter respectively.

Measurements are tabulated.

The variable resistor is set at a particular value.

iii. Draw a circuit which may be suitable to use in #iperiment. [2]
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iv. How would you conclude whether the component olégys’s Law or not?

[1]

b. A circuit consists of a & and a 12) resistor connected in parallel across a 3V battery
i. Calculate the resistance of the parallel branch.

2]

ii. Calculate the total current in the circuit.

2]

iii. What is the power of the battery?

[2]

iv. What happens to the energy dissipated in the t#cui

2]

v. Will the current in the circuit be the same, greatesmaller if the resistors were connected in
series? Explain.

2]
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2. This question is about density.

Sarah and Maria bought a number of rings, all ofctwthave irregular shapes. They wanted to
investigate what metal they were made of.

a. I. Outline a method how one can find the volumeoné of these rings. Include a labelled
diagram.

[6]

il.  Suggestwo precautions that need to be taken in order tomltanore accurate result.

[2]

b. For each of the five rings bought, they measuredntiass in g and the volume in triThe
values of mass and volume for each of the ringgewerded in the table. Calculate the density
for each ring, and write the values in the spacetable below. In each case, show also the
working in the space provided.

[5]
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Mass(g) | Volume(cm?®) Working Density (g/cm®)
Ring 1 81.9 7.8
Ring 2 33.2 4.2
Ring 3 68.3 6.5
Ring 4 30.3 3.4
Ring 5 44.5 5.0

c. At this stage, Sarah and Maria went to the schibcdry and found a table of densities in gicm
for a number of metals in a Physics book.

Metal | Density (g/om®)
Gold 19.29
Lead 11.35
Nickel 8.9
Rhodium 12.9
Silver 10.5

In the same book, they also found the followinipimation:“The mass of 1 cfrof iron metal
was found to be 0.00787 kg.”

i. Calculate the density of iron in g/ém

[2]

ii. According to the information above, indicate thetahdor each of the rings in the table

below.
Metal
Ring 1
Ring 2
Ring 3
Ring 4
Ring 5
[5]
Page 5 of 12
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3. This question is on lenses.

a. When Victoria and Josephine went in a dark roomy thoticed that there was a small image of
the buildings opposite the school, on the wallhef toom. There was a lens on the bench in front
of the image.

open
window

i. What type of lens was used?

[1]

ii. Givetwo properties of the image produced, other thandhbeing smaller than the actual
buildings.

[2]

iii. What is this distance between the lens and thecad#d?

[1]

iv. Draw a ray diagram (not to scale) to show how thage was formed. [3]
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TorF

When a convex lens is placed nearly touching thjecbbno image is formed
on the screen.

The distance between the lens and the image isikiagvthe object distance

An object at the focus forms an image at infinity.

iv The image of an object placed at infinity is vittua
v A convex lens is a diverging lens.
Vi Images produced by a convex lens are always rekdihaerted.
vii The image formed by an object placed between R2&nd real, inverted and
larger than the object.
viii When the object distance equals the image distaineg are at 2F from the

lens.

ii. State two characteristics of images formed lanp mirrors.

b. Our eyes have a number of different parts, each aitlifferent function. One of the parts is a
convex lens. Why is it unwise to look directly e tsun?
[1]
c. Indicate whether the statements below are [T]rué&Jaise. [8]

Sketch a ray diagram to show a ray of lighteetitd by a plane mirror. Indicate clearly the
angles of incidence and reflection.

1 [2
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4. This question is about force and acceleration.

An object of mass 5 kg is originally at rest. Ipislled along a horizontal, frictionless surfaceva
force of 20 N.

> 20N

a. 1. Whatis the velocity of the object when it igifginally at rest™?

[1]

ii. Calculate the acceleration of the object.

[3]

iii. The body reaches a velocity of 6 m/s. Calculatedib@ance travelled by the object to reach
this velocity.

[4]

iv. Calculate the time taken for the object to reaeklacity of 6 m/s.

[3]
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v. Calculate the work done in moving the object.

[3]

vi. Calculate the power.

[3]

b. While being pulled forward by a force of 20 N, thigject is pulled backwards by a force of 5 N.

5N 20N

i. Calculate the resultant force on the object.

[1]

ii. Calculate the new acceleration of the object.

[2]
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source

_ o o detector
5. This question is on radioactivity P e

A company which manufacturesreal wants to check the leve
of cereal in the boxes. It proposes to place aoeadive source
on one side and a Geiger counter on the other sida

conveyor belt which carries the cereal boxes, asvshn the

diagram.

cereal

7

The company was given the information below: P
~ conveyor belt

Source | Radiation | Half-life Period —
A a 4500 million years

B a andy 1600 years

C B 5 days

D Y 20 minutes

E Y 19 years

Use the information above to answer the followingstions.

a. Which source in the list above would you recommelaxi3iain.

[3]

b. Giveonereason why the half-life of the source shouldb®too short.

[1]

c. Explain how the system above will allow the corrdewkl of cereal in the packet to be checked.

[3]

d. This procedure can also be used to check ifhtlckness of aluminum sheets is more than 1 cm.
I.  State the type of radiation that one shouldinsaich a case. Explain.

[2]

ii. State which source from the list above wouldd®al? Explain.

[2]
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e.

Mentionone precaution companies should take to protect gmaployees from the radiation of
the source?

f.

[1]

Will Geiger counters give readings even in theence of any radioactive source? Explain.

g. The graph below represents the decay curveadiaactive element.

80

704

Counts per minute

- [y [
=] (=} a
L I

o

-
o
I

)
=
1

=
=]
L

Time {Days)

What is the initial activity of the element?

10

2]

i. Define half-life.

[1]

Use the graph above to determine the half-lifdhefdlement.

[2]

iv. What is the activity after 6 days?

[2]
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