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INSTRUCTIONSTO CANDIDATE
- This paper consists of Two section: | and Il.
Answer ALL questionsin section | and Il in the spaces provided.
All working MUST be clearly shown.
Mathematical tables and silent non programmabl e Electronic cal culators may be used.

FOR EXAMINER’ EONLY

Section Question Maximum Score | Candidate’s Score
l 1-13 25
14 15
15 14
. 16 11
17 7
18
Total Score 80
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SECTI ONJ):C’(ZSM ARKYS)
1. A burette hasaninitia reading of 22.%@3. Determinethefinal reading after aliquid of volume

of 11.3cm?® isremoved from the bu%r\&te. (2marks)
............................................... @R R
&
......................................... e\{.
Q
................................... K.&............................................................................................................
....................... 9\\
2 Explain whyghalf-full juice bottle is more stable than afull one or an empty one. (1mark)
%
............. Qe
........ B e
3. T,gé spring constant of a spring balanceis 125N/m. It stretches through alength of 20cm.
((/‘@:al cul ate the maximum weight that can be measured using this spring. (2marks)
ettt sttt
2
{(Ke ....................................................................................................................................................
7.7
S
N et
<<°* ...................................................................................................................................................
4. A machine liftsaload of 20kg vertically upwards a arate of 3m/s. If the machinein 70%
efficient, determine the total power input devel oped by the machine. (3marks)
5 State one difference between boiling and evaporation. (Imark)

6. A body weighing 25N displaces 1.4kg of water when totally immersed init. Find the reading of
aspring balance supporting in water? (2marks)

7. The diagram below represents two identical hollow spheres. Sphere X iscompletely filled with
water whileY ispartially filled as shown;
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When the two spheres are rolled gently al q@ ahorizontal surface, it is observed that sphere’Y

stops early before sphere X. Explain t&'@* observation. (2marks)
..................................................... T,
&
................................................ D ST TSR
)
.......................................... N ettt s st es et es e st es et st s ettt s e et et es et et s et en s st en et st s et st s aneans
°
.................................... G e ettt es ettt R e AR AR bRt
8. Explain why water @'pond may freeze on the surface only but not deep inside the pond.
X (Imark)
................... oot
%
............. .Q}.

9. Air is@gpped inside a glass tube by athread of mercury of 240mm long. When the tubeis held
h%tj\zontal ly thelength of air column is 240mm.

{-@Q/Q ¢ W %— FHD 1) !'5!

\@‘?J Liz2qomen  Reprecy .
®<< Assuming that the atmosphere pressure 1S /5UmmHg and the temperature IS constant; calculate
@* the length of air column when the tubeis held vertical with open end up. (2marks)

10. &) Two ships moving parallel closeto each other arelikely to collide. Explain (Imark)

b) Water flows through atube of length 50cm and of cross-sectional area 50cm? in 2.5 seconds.
Calculate therate of flow in cubic metres per second (2marks)

11.  When methylated spirit is spilled on the hand, the hand feels very cold. Explain thisobservation.
(Imark)

12.  Explain why glass container with thick wallsis more likely to crack than the one with athin wall
when avery hot liquid is poured into them. (2marks)

13. &) Stateprinciple of moments (Imark)
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b) A uniform wooden bar of length 1m ang.ﬁ/ei ght 800g is pivoted at 40cm asin the figure
N

below; [ A0 cﬂzq,Q@ 0 o

L1 R _
) » L
1 <
A O i

Calculate the value of fgl;déeA if the system isto bein equilibrium. (2marks)

Qz& SECTION Il: 55 MARKS
14. @) glhen abullet of mass 0.02kg was fired into ablock of ballistic pendulum of mass 1.98kg, the
Q/Q{bbl ock rose through a height of 15cm asin the figure below:

{-@ Ar s AL AL
2
&
2
N
\\
&
Determine;

i) The potential energy gained by the block. (2marks)
ii) Initial velocity of the bullet. (3marks)

b) A trolley of mass 1kg moving at 1m/s collides head on with a stationary blocks of wood of
mass 2kg. If thetrolley and the block of wood are struck together and moved a distance of
0.1m before coming to rest, find the;

i) Thevelocity after collision. (2marks)
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iii) Thefrictional force. 5 L (2marks)
&
.......................................................... @'Q
..................................................... S e s s ses e e
&)
Q>
................................................ 7 TP
2
o
......................................... et s
)
.................................... ettt ettt et e e et et et e e e eeea—eeee—eeaateeeareeeaaeerarteeaneeaaeeaareeeareeaareesaneeeanreen

c) A tape attached @‘movi ng trolley is run through aticker timer. A section of it appeared as
shown bel o™

\
64 'g'ﬂii . * - -
N

< =
Q <
. & A RRGCT 3 ¢ Dase) p
& ;
Q/ﬂ%thefrequency of ticker timer is 50, calculate the acceleration of trolley. (3marks)
&
2
QKQ ....................................................................................................................................................
@ e
<
N e et E e e At Rt Rt nae Rt eReeaeeaenreenenreenenreenennen

d) Infigure below shows avelocity time graph for an object in water. Sketch avelocity-time

graph for the same motion.
A

W

i) Describe the motion of the body (Imark)

15. &) Explain why bodiesin circular motion undergo accel eration even when their speed is
constant. (2marks)

b) A particle moving along acircular path of radius 5m describes on arc length 2m every 2
seconds. Determine;
i) Itsangular velocity (2marks)
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ii) Itsperiodictime 6.0 (2marks)
&
.......................................................... ’O'Q
..................................................... S e s s ses e e
&)
(s
................................................ 7 TP
5
W
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.................................... ettt ettt et e e et et et e e e eeea—eeee—eeaateeeareeeaaeerarteeaneeaaeeaareeeareeaareesaneeeanreen

c) A stone of mass @‘tied to the end of a string 50cm and whirled in avertical circle at 2

revolutions persecond. Calculate its maximum tension in the string. (3marks)
.................... B e e et e et e et et e et e e e
%
............ 3 R
..... e
OSSOSO
Q/Q
&
B L
Q\QJ d) Thefigure below shows a container with small holes at the bottom in which wet clothes have
@ been put.
\\
S
«° /’( l ) ;>HOI$
Wet clothes
Contalner

When the container is whirled at high speeds, it’s observed that the clothes dry faster. Explain
how the rotation of the container causes the clothesto dry faster. (3marks)

16. &) A solidweighs40N inair, 15N when totally immersed in water and 20N when fully immersed
inliquid X. Determinethe relative density of liquid X. (2marks)

b) The figure below shows a bulb hydrometer

Weighted
bulb
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i) Statethe principle usedinthe hgcﬁ”ometer. (Imark)

<
.......................................................... @QQJ
..................................................... S et es sttt en e
) >’
Explainwhy %QJQ
) The stem is R&rrow (Imark)
K

.................................... ‘\\

i) Thebulbiswide (Imark)

AY

.................... R N2t ett ekt eteeteeteeheeaeaRe et eteeaeeaeeaeeReeaeeteeaeeReeaeeseeAeeaseateeeaeeateaeentententententeneeteneetenaetenean
............... 2

,afﬁ?j The lead shots are placed at the bottom (Imark)
..... i\.'............................................................................................................................................
Q'f”? ..............................................................................................................................................

c?’((/c) A simple hydrometer is set up with the test tube partially filled with lead shots. Itsmassis

& 10g and its cross-sectional areais 0.5cm?, Determine the length of the tube immersed in brine

<& of density1.20g/cm?. (3marks)

2
PP
\\

d) Statetwo exampleswhere ahydrometer iscommonly used in practical life. (2marks)

17. &) Thefigure below represents atransparent glass sealed on one end and containing mercury.
The set up was used to verify Boyle’s law

iii) Sketch agraph to represent the results that would be obtained. (Imark)
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iv) Use Kinetic theory of gasesto Qgcfﬂal n

1 Boys law QQ’ (Imark)
>
------------------------------------------------------ &9-----------------------------------------------------------------------------------------
2

................................................ Qe

) Why@Eere of agasincreases with temperature. (Imark)
.................................... \,\@

18. &) Distinguish begw%fn heat capacity and specific heat capacity. (2marks)
.................... o e eeeee e e s et ee e ee s et e e e et s ee e ee s ee e ee s ee e eee e
................ 2 S

X
........ Q@&
"55?5\ .............................................................................................................................................
Q/S) The figure below shows a set up that may be used to determine specific heat capacity.
{-@ e
&
Thermometer
3 iﬁard board
Stimer —— _Ljf—ffi;f
Liquid —— . & e 2707 4~ copper calorimeter
i) Outline the measurements that should be taken in the experiment. (2marks)

capacity. (2marks)

(1mark).

¢) Anelectric heater rated 2KW is used to heat a 400g aluminium container filled with 1kg of
water. Assuming no heat islost to surroundings; calculate the time taken to raise the
temperature of the water by 10°C.

Take specific heat capacity of aluminium is 900Jkg/k, and that of water is 4200J/kg/k. (2marks)
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