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Instructions

(a) Write your name, admission number, date, stream and signature in the spaces
provided above.

(b) All answers must be written in the spaces provided in this question paper.

(¢) This paper consists of 13 printed pages with 2 sections.

(d) Candidates should check the question paper to ascertain that all the pages are printed
as indicated and that no questions are missing

(e) Candidate should answer the questions in English

FOR EXAMINERS’ USE ONLY

Section Question Maximum Score Candidate’s Score

A 1-12 25
13 12

14 12

B 15 08
16 10

17 12

Total Score 80
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H.O.D.
SECTION A (25 MARKS)

Answer all questions in this section in the spaces provided:
1. Figure 1 shows a section of an un-graduated Vernier calipers.

State the reading as indicated by the scale (1 mark)
Main scale: 2.2cm Total reading: 2.2 + 0.05

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

2. Explain why a person would jump higher on earth than on Saturn. (2 marks)
- = o 1 .
Earth is smaller in.size. than Saturn.. / .....hence experiences lower. ..............

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

3. A mercury thermometer with its fixed points incorrectly marked has the reading of pure melting

ice as -0.5°C and of steam at standard atmospheric pressure as 99.4°C.Calculate the correct

temperature when the thermometer reads 60°C. (2 marks)

s B S - range 99:9.0ep. 200" ..o
il ) - SO o, S range. Q. .rep.... 8 05><100~/l ....................
0 1

. ‘]““j; s ) = 60.56°C.\.
4. State two ways the surface tension of a liquid may be increased. (2 marks)
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Dancun Ouya

Figure 2 shows a three identical springs and have negligible weights. The extension produced

8.
on the system of the spring is 40cm.
10N % % 10N
= :
Figure 2
Determine the spring constant of each spring. (2 marks)
. : E
Each spring experiences 30N . |.... e T— s
0.4
e per system = ___521 = 10N Ve
-------------------------------------------------------------------------- ozm---.-.-.-.1.-.o--~-n-q--'--.--o-.-.
—— .. N———— [N ETONIM...... N crernesorssansmosanngss
6. An oil drop of radius 0.35mm when placed on water spreads out to form a circle of radius
35¢m.Using this information:
4 3 . (3, marks)
(a)  Estimate the E/f of the oil n;olecule. ” : :
T bk Bt S BRI . covcovissismssasssussinns
patch
s TN . ... oot B AT fl ...................
= 0.1797mm’
= %2 x 350° 1
I oremesses st e BBICOOMME ........oonfl
= 4.668X10 'mm || 4.668X107*°m
(1 mark)

= 385000mm*
(b)  State any one assumption you made during your c§lculation.

----------

7.
the nail has a higher

density hence rests at
the lowest position

for max. stability

Figure 3
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Dancun Ouya

The sphere is rolled on a horizontal ground and comes to rest after some time at point Y. On the

same Figure 3 draw the sphere after it comes to rest at point Y and explain (2 marks)

8. In Figure 4 below, a pipe with two different cross-sectional areas has two pipes dipped into its
walls at the points of different cross-section areas. The pipes A and B are identical in cross

sectional areas.

|

1
/ level at B
kigher than A

Show the new level of water in columns A and B when the piston is pulled back. (1 mark)

9. A student performed an experiment find out how the length L of a spiral spring varies with the

compression force, F. Figure 5 shows the results obtained.

8
L (cm)
4 ——
A B
2 ——
—
Force (N)
State a reason for the shape of the graph between 20N and 80N. (1 mark)

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

.‘.W. t ..@I . / ....................................................................................................
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Victor Odundo

10. A string of length 0.7m is used to whirl a stone of mass 500g in a circle in a vertical plane at 5

rev/s. Determine:

(a)  The period (2 marks)

(b)  The angular velocity. 1 (3 marks)
............ AT R A

1
2X£’,xs/ ................................................................
1
= 31.43 rad/s /

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

11. Figure 6 shows a uniform meter rule of Weight 2N with two weights 0.36N and 0.24N suspended

from its ends.

0 50 X 100
J
! A
2N
0.24N Figure 6 0.36N

Determine how far from the 0.36N weight a pivot should be placed in order to balance the meter

rule. 1 (3 marks)

...... OO Ry X SN AN T -7 - X S S

1

.0:36(100 - X) = 2(x - 50) + 024k ... )....... X.2.52.3%0m.mark.....

%6.5. Q36K 2K 300 4. 0.28K .......cccooe.. J 3900 7. 5232 F T .09cM [
12. State a reason why water is not suitable as a barometric liquid (1 mark)

1t has.a high barometric. height || .Its barometric. height is. not easily..........

1
_measurable || 1t has.a_low. density, hence. rises to.very high heights. ... [
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Maurice Asoro

SECTION B: (55 MARKS)
Answer ALL questions in the spaces provided

13.
(a)  Figure 7 below shows a set-up that may be used to verify pressure law.

? __pressure gauge

| glass flask

thermometer._ |}
)

|__—water bath

(i) State the measurements that should be taken in the experiment. (2 marks)

1
=Pressure. gauge. read iz\g.[ .......................................................

(ii) Explain how the measurements in (i) above may be used to verify pressure law.
(3 marks)

Record. the. initial thermometer. and. pressure. gauge.readings.............
Heat. the. water. bath and. recard. the. thermonaeter. . and corresponding

--------

1
Plat. a. graph. of. pressum.ageinst.absolut.e.t.empamtum.{ ...................
A straight line graph passing through the origin is obtained, showing that

the pressure of a fixed mass of a gas is directly proportional to its absolute

1
temperature at constant volume. /
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Peter Okoth

(b) A column of air 26cm long is trapped by mercury thread 5.0cm long as shown in the Figure
8 (a) below

30cm
5cm

O
26 cm ax

(a) (b)

Figure 8

When the tube is inverted as in Figure 8(b) the air column becomes 30cm long. What is

the value of atmospheric pressure? (3 marks)

............................... -l--.-o----.-..-.-..--..... S

...... PNz o laps2son
L ’

26(P + 85)=30P -~ S)N....cccooo.. k.. E.E.Z.Q.c.mlia[. ....................

ROP. 4 130 T B0P. 2. 3350.....eeeeeei b

(¢) A steel cylinder of capacity 0.5m3 contains nitrogen at a pressure of 30,000Pa when the
temperature is 27°C. What will be the pressure of nitrogen if it is allowed to flow into
another cylinder of capacity 9.5m? with the temperature reduced to -23°C? (3 marks)

O O N —
TJ_ Tz

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

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

(d)  State the difference between the temperature in Kelvin scale and Celcius scale. (1 mark)

Kelvin scale starts.at. absolute zevo while the Celeius. scale. starts.at... ...
1
S273°%C. / ..........................................................................................
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Austine Oduor

14.
(a) Figure 9 shows a block A immersed in water. It weighs 2N in air and has a density of

2.0g/cm’. If the bar is pivoted at its center and is in equilibrium find the distance x (p of

water = 1g/cn’) (3 marks)
( ]
< >
24 cm *
2N
A
Figure 9 /1
upthrust = 1N
ol black =. 222 RSN (s
29/0”\ F;d; = dez fl
............... 5.300G ...creeeerrerierinrsseceen | 1 XK 0287 XX 2. Mo,
1
water displaced = 1009 = 100em® | x=012m = 12em V..

(b)  Figure 10 below shows a wooden log 10m long, density 800kg/m® and cross-sectional area
0.06m? floating in water of density 1g/cm® while partially submerged.

!
ir‘lwlv\
..... o e’
C 6m g =
e e
P e e =
Figure 10
(1) Determine the weight of the block. 1 (3 marks)
Voluok. =.0.06 X 20 z.0.6m" . N....|.... T T N S———
massppx = densitg Xvol ) 48O X230 i
1
.............. =800X06 . . ..o BdB00ON..NALooeeeaeaaann.....
1
=480k9~/ ................................................................
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Kennedy Otieno

(11) The upthrust on the block (3 marks)
vol water displaced = 0.06. X @.......................}.. upthrust = wt. water
1
............................... =036m”‘/ e 2360 X 10
1
mass of water. displaced = 0.36 X 2000 . | ... .. ... = 36Q0N e
1
................................ =360kg~/
(1i1)The minimum weight that can be placed on the block to just make it fully submerged.
(3 marks)
vol water = 0.em> . ... min. weight = €000 - 4800 ~/
1
mass water, = 0.6 X 3000 . ..Ml 5..2.200N..5......

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

(a) A man used a wooden plank to lift a wooden log from the ground to a stationary truck as

shown in Figure 11. The wooden plank is inclined at an angle of 30" to the ground.

Figure 11
(i) Show that the velocity ratio of the system is Staten as V.R=—— (3 marks)
VR & Effort distance {‘ . BC S0y
N boad distance - Mee o ..s:r;.,3.Q.:'-..E ..... ,./ .....................
h
VBN AR Pl
o VR = == == /'
.............................................. $oicr R R

=] 7]
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(b)

(c)

10
Kennedy Otieno

(i1) Explain why the efficiency of this system cannot be 100%. (1 mark)

1
...There is friction. experienced .on surface. AB/ ............................

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

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

Figure 12 shows a pulley system.

Effort

load

Figure 12
(1) State the yelocity ratio of the machine. (1 mark)
. B . R [four strings are under tension] . . . . ...

(i1) Explain what happens to the mechanical advantage of the machine as the load is

increased gradually. 1 (1 mark)
It increases

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

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

Water falls from a water fall to the bottom. The temperature of the water is found to be

higher at the bottom than at the top. State the energy transformation. (1 mark)

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

------------------------------------------------------------------------------------------------------------
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Peter Okoth

16. A boy stands at the top of a cliff of height, h, above the ground and throws a ball vertically
upwards.The variation of time t and velocity v of the ball is shown in Figure 13

20

e |
i 10
S 01 z 3 4 5
1 time (s)
-10
-20
-30
—40
Figure 13
Use graph above to determine;
(a)  Time taken to reach the maximum height (1 mark)
s A s s S AU
(b)  Time taken from the maximum height to the ground below the cliff. (1 mark)
............ O I G S G G S S R W S
1
= 325

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

(¢)  Determine the maximum height above the base of the cliff to which the ball rises. (3 marks)

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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H.O0.S.

(d)  the value of h, height of the ball before projection (2 marks)
ATOR O GINII ......cconiiiinnaan s aG SR A e
=2 X12X12=72m

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

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

(e)  The ball has mass 250 g. Calculate the magnitude of the change in momentum of the ball
between the time that it leaves the girl’s hand to time t = 4.0 s. (3 marks)
A momentum. = Final.mowentum. . nitial momentum...........................

initial momentum = O

final momentum =my.___ ... | Dmomentum =8 -0 "
=025X32 /' = gkgm/s \/t
M. = gkgm/s
(a) The moon goes round the earth at a constant speed. Explain why it is true to say the moon
is accelerating. (1 mark)
This.is due to instantaneous change in direction of velocity at. ... ...
(b)
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(c)

llow transfer of
ervor

13
H.O.S.

Explain why the water does not pour out when the pail is at position A. i (1 mark)
Centripetal force. is. greater. than the weight. of . water. .. ¥ —

/Centripetal acceleration is greater. than free fall.

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

A string of negligible mass has a bucket tied at the end. The string is 60cm long and the

bucket has a mass of 45g. The bucket is swung horizontally making 6 revolutions per

second. Calculate:

(i) The angular velocity. (2 marks)
..... W 2T e e

1
= 37.71rad/s /

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

(1) The angular acceleration. (3 marks)
B . LTI
......... RREXBEIE. v HBEXIED i
......... = 853.23M/S7 ... .E.LCOKVELt. ANSWer.in. m/SE ...

(iii) The tension on the string. N (3 marks)

= e
..... T-m_Vf-ma
r 1 ;
20045 %.85323 M . 20O X aNS (D)
1
........ .=..3a.4QN~/..................................=..aormat.nmmer.in.nawton(~)
(iv) The linear velocity. (2 marks)
B 2T LN .......crsurrensnsnssssarrenssasssrasnsaransnessssrssssssnesnasssrsssssarnassnerences
1
e L R
1
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