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TIME: 2 HOURS

LONDIANI SUB-COUNTY JOINT EXAMINATIONS 2022

(a) Write your name and index number 1n the spaces provided above.
(b) Sign and write the date of examination in the spaces provided above.
(¢) This paper consists of two Sections A and B.

(d) There are 14 printed pages, with 18 questions check to confirm that your paper is complete.

(e) Answer all the questions in sections A and B in the spaces provided. |

() All working must be clearly shown in the spaces provided.
(2) Mathematical tables and electronic calculators may be used.

FOR EXAMINER’S USE ONLY:

Section Question Maximum Candidate’s
. | Score Score

A 1-12 25
13 08
B 14 10
15 09
16 07
17 12

18 09;,
Total Score 80I
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SECTION A: (25 MARKS)

1. A ball bearing is held between the anvil and spindle of a micrometer screw gauge as shown in the
Figure 1 below.

|
Figure 1

Ball bearing
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3. Acolumn of air 15cm is trapped by mercury thread of 10cm as shown below. Calculate the length

of the trapped air when the tube is laid horizontally given that atmospheric pressure is 76cmHg.
(3 Marks)

15cm

(3marks) 1

.
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5. The gr: S variati ‘ : '
graph shows variation of extension and stretching force F for

4. Why are gases more com pressible while

liquids and solids are almost incompressible?

L | (1mark)
........ N *é(c’l!‘}k.{laﬁt'm(ac_mlé
— \ . ,
| < VAR I i OF Sl T

a spring which obeys Hooke’s law.

Extension e (cm)
121
8_ s
4
n 8
(1) Determine tho spréng constantlih SI@nizd.  gorce £ (N) (Imark)
T
kﬂf .............................................................. Sl 1 WARY L -
£
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v [ ok 0
(11) The energy stored when the extension is 20cm. (2marks)
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6. The figure 2 below shows a rod made of wood on one end and metal on the other end suspended freely
with a piece of thread so that 1t is in‘equilibrium.

1 he side made of metal is
s likely to tilt.

Heat
now heated with a Bunsen flame. State with a reason, the side to which the rod
(2 marks)
) } ‘ﬁ
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7. State one factor that would increase the surface tension of purf: water in a beaker of water.
\ (1 mark)

C’:-f_;\j] (. § “-‘-L

8. The figure below ( ﬁgﬁrc 3) slmws a umfurm metal md balanced at its Centre by different forces.

“igure 3

Y
/ Determine the

value of | | | j i
| / (3 marks) - / |
.............. F{(,’lg'—* ;_(L.."":—(?’.{X}‘//

....... (Yxe 25 )4 Lika: 5] S 0K KEEE)

9. Two rods of copper A and B of the same length but different thickness with
candle wax attached to either end are heated as shown below.
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10. Figure 4 shows a manometer attached to a gas supply. If the atmospheric pressure is 1.0336 x 10°Pa.
Calculate the pressure of the gas supply.

(Density of mercury = 13600kg/m") (2 marks)

 BAL I WL iR qu:/ ...... J.// ..................

IQ-E)L:é).:{-.(Q.'.,5.*5(.1.3.@:&.@..4&.1.91,...-..—..1_’ Loh o l7f...3LfaPm. .................

11. A block of wood measuring 0.8m by 0.5m by 2m floats in water. 1.2m of the block is submerged.

(Density of water = 1000kghn3 , 2=10N/kg) Determine the weight of the water displaced.
(3 marks)

........... MQA?Lw'*Mji%gﬁX(ﬁﬂ*%\go.ON

12. The figure 5 below shows two light sheets of paper arranged as shown.

)/‘l’/ Air blown

Fig. 5

R

[ts observed that the papers move away

from each other when strong air is blown at the same time behind paper Q and in front of paper R as

shown. Explain (2 marks) :
........ LA)\/\.&LWL—X'L’(‘“HJ&‘L{HM.@/‘E.IM
....... L«” oMeds e o AL o $fﬁf/4£ \l fe. et
...... P‘t"vffuﬂ-—-w«7 = C”w/f‘ﬁhffu{#__ 2 PR é«,rl«_m
...... zt,fwc’ﬂ\ﬂu@ “H }? t*e_.frﬁf,,/fy—c,ﬁ».wm e....\CL»-x_M
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SECTION B (55 MARKS)

: ~ v wheels » bottom in
13. A block and tackle is made up of three pulley wheels on top and two pulley wheels at the

figure 6
UL W e
| = _
Figure 6 | 1
(a) Complete the diagram by drawing the chain which passes over the wheels and indicate where the
cfiort 1s apphied (2 marks)
(b) What is the velocity ratio (V.R) of the machine (1 mark)

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

(c) A load of 1120N is lifted by an effort of 250N

Determine

(1) The mechanical advantage (M.A) of the system
L »

SN - e 7 . B — ...F
........................ L
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(e) Using the axes given below, sketch a graph of efficiency, E, against load

(1 mark)
doal -
) \ ~ Load (N)

14. (a) //bat Is meant by the term spemﬁc latent heat of fusion of a substance? (1 mark)

............ AR Y Lo a0 c:iﬂm M:C/7<4);L~.«Q . 35 ol W"Z\Mﬁ

X + . »
. W0 f.{.(:.::..é?::—.-:ﬁ-.-.—.--.r.,& ......... I AN A R J} RPZSWR YV ol = ROC
g1 . L %
r(VQM.-g.‘fllﬂ:z{l ......... ’(.-.b ....... LW A.‘Q.Am..”(f ................... m,‘ ........ - RN
LA S SN waaMﬂ
(b) Water of mass 200g at a temperature of 60°C is put in a well lagged copper calorimeter of mass

. : 5 | QYN .. : : 0D .
80g. A piece of ice at 0"C and mass 20g is placed in the calorimeter and the mixture stirred gently until

all the ice melts. The final temperature of the mixture is then measured (Latent heat of fusion of ice =

334000Jkg'lj specific heat capacity of water = 4200Jkg"K'l1)

Determine:

(1) The heat absorbed by the melting ice at 0°C (2 marks)
........... fh S Wt -
B ALTIRE A Y o

(ii)  The heat absorbed by the melted ice (water) to rise to temperature T (2 marks)
I
........................................................................................................................ T
5 |
(8. M "\9”/ ................................................
o AR KA D0 T SRS SN
................. T AN L
——
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(2 marks)

&’...Q_K H2.an.X.. %Q ?;[
Sy 5 D!{gg.“m...&..%.e...l. ........

i LLJY ¥
hatT'E.m. ...(.QS‘{W ‘7 dﬁ‘d‘nm«kﬂr __...0*9-3 X.'TP‘J& Cﬁ-::.-—(
it i . . M "71 ........... / ........

—

(iv) 'The ﬁnal temperature T of the mixture

ft* A |
‘Hd‘tf‘ AR B 5y Frrup T XY ... 38

\
---------------------------------------------------------------------------------------------------------------------------------------------------------
. “r ' —
16 ( —
--------------------------------------------------------------------------------------------------------
/-"-_—1
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15. A lead shot of mass 40g is tied to a string of length 70cm. It is swung vertically at 5
revolutions per second. (Take g=10m/s”)

(a)  Determine; | R S ) __ i
(i) Periodic time, | (1 ma:k) \ gl
......1...... Saknadak ..J:...u- e s SR -"--...-u'n_-._:ui_i-.'-;.i..@_;-r.i.ﬂ__-#tﬂ_q‘u_iﬁ__

L r
------------------------------------------------------------------------------- ' EREE] S - o "-'"""""‘"'-f'i:i“i:ii';ii:al.:-,i::iﬁaj;;d.':ﬁiﬂiﬁli I‘i""-ﬁ"ﬁ"ﬁ
; r j . IJ . 4 -

(i) Angular velocity
21

(111)  Linear velocity
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(b) The figure 7 below shows a container with small holes at the bottom in which wet clothes have
been put. When the container %S whirled in air at high speed as shown, it is observed that the

clothes dry faster. Explain how the rotation of the container causes the clothes to dry faster.

(2 marks)
¥y | | '. AR ':‘
-.|| || '\ / J 1 ; jt .f ‘
II \ : \
- T MNQSJ(c/th(K_I_ .....
SR TR F@*‘:é‘ ..... .S?_--\-Naa ....... Q} (Q

[fuwf‘ﬁifmfﬁ .......... f\-rx{,{rr//(((f‘\.7L{)‘f(t\W?(¢ ...... s .

16. (a)  Give a reason why the inside of a helmet is lined with sponge. (1 mark)

[.a"'.[M’?M{S(V‘? NS {7MJ£MWJXM;f@ﬂ-\ ........
A Cer A e A

(b) The figure below shows a balloon filled with air.

—

4 balm“

. K I-I 1 g A
i i i o
B TR R T
3 b
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_ .« in the direction shown
When the mouth is suddenly opened, the balloon moves 1 | (2 marks)

\ abave by the arrow. Explain that observation.

k of mass100kg. They fuse

(©) A rock of mass 150kg moving at 10m/s collides with a stationary roc
| |

after collision. Determine the |
(1) Total momentum before collision.

- =
-------------------------------------------------------------------------------
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17. (a) On the axis below, sketch a graph to show how the pressure of a fixed mass of a gas varies with .
volume at constant temperature. (1 mark)

\ | | Iy O
P \ 1 A iR B
) | \ |
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|—Stirrer

Rubber band

Sulphuric acid index
Trapped air

Water bath
Scale

Thermometer

Wire gauze

74 i\

(1) State any one use of sulphuric acid index in the above set up. (1 mark)
e .
Loanda Ca b . AZA/:‘E:C P ﬁ"‘f/’f«f %{ o
t"\ 1% ‘ (._.--._L ﬂ 7— & 4//!1__,(9 g"‘
(11) What is the use of the stirrer? (1 mark)
e — pr—
/;) ...... AA. Sh”k(ﬁ-’ ..... AW (L*-h ....... L\E.MLMI‘C% (e s\
Va /V @.ca ¢ ‘ / 2 ] | : _ '

(iii)  State two measuretnents that should be taken 1n this experiment. (2 marks)

4

(iv) Descnbe how the set up can be used to verify Charles’ law. (4 marks)
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(¢) TEE volurﬁ*e enclose 1(h a movaﬁe plStDl‘l is 300 cm® when thg tempe;z;t;are 1S
m’
290K. Determine the temperature at which the volume of the gas increases t0 C
gy renn e e/ O088) et SR
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18. (a). The section of the tape shown below was produced when a tape running down an incline plane was
attached to a ticker-tape timer of frequency S0Hz.

o
1) Indicate above the tape the direction in which the trolley was moving. (1 mark)
1) What type of current was used to operate the ﬁckbt timer? (1 mark)
: \
.................... ﬂduykca‘(‘l‘-\*jf—-mw‘t—u%"

111) Find the acceleration of the trolley in SI units.

..... Ltﬁ_g__:zf@czu\/g(rﬁf'},{_:;—bj

(b). A stone 1s projected vertically upwards with initial velocity of 40m/s from the ground.
Calculate: : ‘ yVp oy |
1) Time taken torreach maximum height | Ry % I N | (2 marks)
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THIS IS THE LAST PRINTED PAGE. BEST OF LUCK.
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