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SECTION A (25 marks)
Answer all the questions in this section in the spaces provided.

Figure 1 shows Pt ol the thimble senle of o serew pape with 50 divisions,
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Figure |

On the diagram. draw the sleeve scale 1o show a reading of 3.87mm. (1 mar,)
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Figure 2 shows a siphon used 1o emply a tank.

)

] L] ] Ll
BN

—— Siphon

}_____ _-_-—/
Liquid = — -
; el = Kol

Lo rrorrrT L LI | T
[ N N N N N NN NN

Tank — e — — —

Figure 2
In order 1o start the siphon, state why:
(a) it must be full of liquid. (1 mark)

L

(b)  end X must be below the level of the liquid in the tank. (1 mark)
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3.

Figure 3(n) shows u horizontal be containing air trupped by n mereary thread of length Sem.

The length of the enclosed air column is 7.5em. The atmospheric pressire is 76cmilg.
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Figure 3(a) Figure 3(b)

The tube is then turned vertically with its mouth facing down as shown in Figure 3(b).

(a)

(b)

A2

910117

Determine the length | of the air column.

.................................................. B T e T T e T T
............... L T P Y
...................................... B e L e
............................ T L L T T T T T P P T T
.................................................. B I L T T T

(3 marks)

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

State the reason why the mercury thread did not fall out in Figure 3(b). (1 mark)
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Figure 4 shows two capillary tubes X and Y of different diameters dipped in mercury.
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Complete the diagram to show the meniscus in Y,
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7. Inan experiment, o drop of black ink is introduced at the bottom of o container filled with

water Ttis observed thin the water gradunlly turns hlaek, State the effect on the observation
when the experiment is carried out nsing waler ot o lower temperature, (1 mark)
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Figure § shows two identical springs arranged side by side and supporting a weight of 50 N.

0u4n

SON

Figure 5

When the same weight is supported by one of the springs above, it produces an extension of
L em. Determine the efTective spring constant of the arrangement in Figure 5. (3 marks)
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9 0 for water betweey (-
. N the axes el ) ‘et (emperature cenhep
ANes provided, sketch a praph of density against temp C
and 1) °C, (1 my
th)
Density A\
(zem)
e
—
Temperature (°C)
=
g
[". St:]. ‘ Rt L] " . . ¥ ‘
te the reason why a student climbing a hill tends to bend forward. (1 magg
11. Fieu . e ar " : ;
cntti: 6 shows a gmph of temperature against time for a pure molten substance undergoing
g- -
Temperature A
< A
&
3
B C
D
time
Figure 6
el
ST . = o ,
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Explain what happens to the substance in region B, (2 marks)
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12. Figure 7 shows a uniform rod AB 2m long and of mass 1 kg. It is pivoted 0.5 m from end A and
balanced horizontally by s string attached 0.1m from end B,
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Figure 7
Determine the tension in the string. (take g = 10Nkg ') (2 marks)
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‘ _ o auze in a large beake
Figure 8 shows 1w picces of ice A and I3 Irupl“ﬂl using i Wirc ¢ . :

contaming woter,
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[Heat

Figure 8

Heatis supplied at the centre of the base of the beaker as shown. State the reason why B mejyq
earlier than A (T mark)
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Figure 9 shows a folded piece of paper. A stream of air is blown undemneath the paper.
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e

Figure 9

Explain why the paper collapsed. (2 marks)
2 marks
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SECTION WSS marks)

Answer all the questions i this section in the spaces provided

- - , r .
15, (@ Figure 10 shows o wooden block of volume 90em” floating with § of its body
submerped in water of density Tegem ' (¢ = 10Nkg )
\ r
———— Wooden Block
S —
| — — = = — ——— Water
Figure 10
Determine:
(1) the weight of the block. (3 marks)
(i) the weight of a metal block that can be placed onto the block so that its top surface is on
the same level as the water surface. (3 marks)
Kenya Certificate of Secondary Education, 2021
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Figure 11 shows i solid me
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The oil is carefully and gradually drawn from the beaker. State the
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Figure 11

of the two forees in 15(b)(i).
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Define the term “specific latent heat of fusion ™ (1 mark)

B T e e e T R e L L R L AL

lee of mass Sp g temperature of = 10°C is immersed into 10,5 of hot water at
1007C in a container of negligible heat capacity. All the ice melts and the final
temperature of the mixture is 40°C. Assuming there are no heat losses to the
surrounding and taking the specific latent heat of fusion for ice as L.,

(Coger = 4200 Jke 'K and €, = 2100 kg K1),

Determine the:

(1 heat lost by the hot water, (3 marks)
(1)  heat gained by ice from -10°C to 0°C. (2 marks)
(iii)  heat required to melt the ice in terms of L. (1 mark)

...........................................................................................................................
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(V) heat gained by the melieq jee (% marky
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17. Figure 12 shows a hydraulic

. lift system. The radius of the small piston is 5.64 cm while thay
nf:lllc large piston is 14.24¢m. The small piston is operated using a lever. A force of 100N jg
applied to the lever,

l.6m

100N

r=1424cm

§ : :
g :
< : g

Figure 12
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Determine the:

a4a

ADOA

(b)
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(@) pressure exerted by the smaller piston, (5 marks)
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18, < s uniformly ot 2ms-2,
(W) A by moving initinlly u 4 velocity of 20 ms ' decelerates uniformly

() Determing yhye time taken for the hus to come Lo i stap. €3 marky,
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(1) Skeich the ve

locity ~time graph for the motion of the bus up to the time iy
Stopped.

(2 Marks)

049

(iii)  Use the graph to determine the distance moved by the bus before stopping.

(1 mark)
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(b)  Acar of mass 1000 kg travelling at a constant ve
stationary metal block of mass 8§00 kg. The impa
together. Determine the impulsive force,

locity of 40ms-! collides with a
¢t takes 3 seconds before the two move

(4 marks)
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19. (@ State two conditions necessne ( .
15 neeessary for a body to be in equitibrium. 2 marks)
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b Teure e .
(b) I!l;[{}_ln I'3 slhims a non-uniform log of wood AB of length 4m. The log is held
rizontally by applying forces of 80N at end A and 120N at end B.

‘R

4T

SON 120N

Determine:

(1) the value of R. (1 mark)

Aerms s s s

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

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

.............. P T T T T T T e e T T T R L L

&

< (ii)  the position of the centre of gravity of the log from end B. (3 marks)
T

o

i
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() Noware provided with u metre rule, o knife edge and n mass m,

: . L aravity of :tre rule can be
(1 Deseribe how the position of the centre of gravity of the metre ‘ (2 marks)
R c [ i L L™
determined using the knife edpe.
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(i) Using the position of the centre of gravity determined in 19(c)(i) and the mass m,
describe how the mass M of the metre rule can be determined. (4 marks)
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