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ater initially at l'e_vcl A. Asolid of mass 14g is immersed in

the water. The level rises to 3, Determine the % ity of the solid to 2.d.p. " (2mks)
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2. Name twoforces that determine the shape of liquid droplet on a-solid surface (2mks)
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3. State two properties of a liquid that can be used as a brake fluid (Zmks
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-
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4. Abottle of perfume is opened in (j)n'c' corner of aroom in which the windows and doors are closed to stop drought.
The scent slowly spreads to all parts of the room Explain why the scent $preads slowly even though the molecules
are moving fast, -~ - oo B A T oRR R R

( Imark)
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s, Figire 2 shows an inverted round bottomed flask with a capillgﬂubc immersed in water.

& :
\ . ..
&° In figure 3 below, one end of a metal rod is placed in steam and the other end in melting ice. The length of the rod
K in between is lagged.
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lagging

State two factors that determine the rate at which ice melts.

7. A student used vernier callipers to measure the diameter of the test tube. He read it to be 1.76cm. Determine the
actual diameter of the test tube if the vernier callipers had a negative error of 0.09. (1mk)
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8. Figure 4 below shows a uniform half mete which is halanc@? by a we;lght of 30N at one end. If thc pwot 1S placed
8cm from the same end, Calculate the weight of the m@'ﬁ 22 v e (3m ks)
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9. A spr:n%&s a spring constant of 4N/M. Three such identical springs are arranged as shown in figure 5 below.
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Determine {lle-weightol';nass_m-ifghc exten_sion-pfoduéed 153?5mm : ':.': . - (2mks)

10. Figure 6 below shows a horizontal gla% ulbe PQ wnh tubes X, Y and Z fittled to it.. Waterls allowed to flow
thmugh it steadily from P to Q wnheut tur blticnce e e e )

Fig 6

i) Compare the velocity of water atb_ and R B YRR " N a mark)
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11, Aballis thrown vertically upwards from the ground. Itrisesup to the highest point and then returns to the ground.
On the axis provided below sketch the velocity time- g&@}h for the motion. (Zmks)
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1Z. State Newtons seconQab‘}aw of motion. (Imk)
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13¢ Figure 7 below shows a car of mass M moving aiong a curved part of a road with constant speed.

Hig 7

14. Figure 8 below shows a éork lloating in water and held to the bottom of the beaker by a thin thread.

el cork
Fig 8 — [
[
gt e thread
)
Name two forces acting on the cork. (Zmks)
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SECTION B (55 MEARKS) .
5
15a) i)Abullet is fired {rom a gun at a velocity of 1 Sm%e}lt strikes a tree perpendicularly and penetrates deep. If it
stops as it emerges through the other side ofgﬁa tree. Calculate the average retardation, if the tree is 1.8m

thick. N : (3mks)
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iif) Calculate the {t&@b taken for the bullet to emerge. - c (3mks)
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bi) Define momentum of a body.

R A

ii) A lorry of mass 20 tonnes travelling at 20ms™ collides with a pickup of mass 3 tonnes travelling at 30ms™ in the
opposite direction. The two stick together and move in one direction calculate the speed of the two vehicles after
' (3mks)

the collision.

iii) A footballer kicks a ball of mass 0.6 kg 'iuitiall_v at rest using a force of 720N. Ifthe foot v 1s in contact with the
ball for 0.1 seconds what was the take-ofT speed of the ball?. ' (2mks)
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IﬁalDll‘i‘crentlate between work and energy. 2% i {1mic)

b) The figure below shows a section of an internal com@mtion engine.

-
pe)
S
Sy
H

.,.
%
Q
40
1

air a

petrol X
gaburator ' &
A

R\
i)  Whatkind of encrgy\i&; available at point A. D (1mk)
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ié')<< Name any other two forms of energy that are outcomes of the explosion. (2mks)

¢) Figure 9 below shows how the potential energy of a body projected vertically upwards varies with time.
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On the same axes sketch the graph to show how Kinetic energy of the body varies with time. (Imk)

d) A man uses the inclined plane shown in figure 10 below to lift a load of mass 100kg through a vertical distance of
8m. The inclined plane has an efficiency of 80%.

Fig 10
100kg

30°

i) Calculate the velocity ratio of the machine. (Z2mks)
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i) Calculate the effort needed to move the load up the inclinedplane. ' (3mks)
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i) Calculate the work done agai\nst friction in raising the foad through 8m. (3mks)
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QOI;% Define the term specific heat capacity. (1mk)
QO& ..................................................................................................................................................................................
b) You are provided with a well lagged colorimeter half filled with water of known mass, a stirrer, a piece of metal,
a thermometer, some water in a beaker, a balance and a source heat.

i)  Describe an experiment that can be used to determine the specific heat capacity ¢ of the metal . Assume that the

calorimeter has neglegible heat capacity. (Zmks)

ii)  State the measurement required in th};- experiment and show how they would be tsed to 6btain_C. (4mks)
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¢} 100g of a solid x was heated in a container by an elegfRic heater rated 50w for sometime. The graph below shows

the variation of the temperature of the solid with é@ e
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i)  Determine the quantity of heat supplicd by the heater from the time the solid starts to melt to the time it has all
' " {2mks)

melted.

A

(Zmks)

show by extrapolating the graph how the

d) Given that the liquid formed after solid X has melted boils at 140°,
(1mk)

temperature varies with time, upto the time the liquid has boiled for some time.

18a)i)Figure 11 below shows two masses 0.1 kg and 0.2kg connected by a string through a hole on a smooth

horizontal surface,

0.1kg

6 3em

Fig 11

0.2kg
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< o
The 0.1 kg mass rotates in an horizontal circle of radiug,3cm. Calculate the angular Velomty when the system is
at equilibrium, > (3mks)
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if) A glass block ofé)ﬁhss 100g is piaced on a turntable whmh is rotatmg ata constdnt angular velocﬂy of"? 07 rad
s, If the frictigerbetween the glass block and the turn table is 0.4N determine the force, rcqmred to hold the glass

block ata d{ql ce of 12cm from the centre of the table. ' _ e - (2mks)

&

Find the density of - : S
i) The solid : ' : : (2mks)
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19. Figure 14 below shows an appz;gg}}hat a student used to investigate the relationship between the temperature

“at a constant volume.

and pressure of a fixed mass of

m
P X

—

70cm

mercury

a) Explain how the student should ensure that all the air trapped has the same temperature as that indicated by the
thermometer. - {2mks)
b) Explain why it is necessary to ensure that before taking any reading on pressure mercury level should be at the
leve! marked y. {1mk)
¢) State the law the student is investigating. (imk)
FJ

d) Ifxandy were at the same level at a temperature of 27°, Determine the final temperature when y is at a height
32 and x at a height 70cm mark as shown. Take atmospheric pressure = 76cmilg. -~ (3mks)
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