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Instructions to Candidates

This paper consists of sections: A and B.

Answer ALL the questions in section A and B in the spaces provided.
ALL working MUST be clearly shown in the spaces provided.
Mathematical tables and electronic calculators may be used.

For Examiner’s Use Only

SECTION | QUESTION | MAXIMUM CANDIDATE’S
SCORE SCORE

A 1-10 25

1 09

12 07

13 09

B 14 08

15 10

16 12

TOTAL SCORE 30

This paper consists of 14 printed pages. Candidates should check the question paper to ascertain that all the
pages are printed as indicated and no questions are missing

MOKASA 11 Joint Evaluation Test 2024



SECTION A (25 Marks)
1. A student measured the diameter of a nichrome wire as 0.36mm. On the space provided,
draw the micrometer screw scale reading. (2mks)
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2. (a) The diagram below shows a wire loop with a thread tied across it. The loop is dipped
into a soap solution such that the soap film covers it as shown.

Region X is punctured. On the space alongside the diagram sketch the resulting shape of the
wire loop. Give a reason for the shape. (2mks)

Suyfa(.e, tenlion. \¢ ove_ala/u all rownd ‘v‘n—cxc\

(lmk)
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3. The diagram below shows a cuboid with dimensions 20cm by 20c¢cm by 40cm of mass

Skg.
|
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State and explain how it should be placed on a flat surface in order to exert minimum
pressure on the surface. (2mks)
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4, Explain the formation of steam at 100°C using the particulate nature of matter. (2mks)
/‘ 5. The figure below shows a simple bimetallic strip used for detecting fire.

bimetalic stnp biass

ron

— contact point

Siren ——-@
Describe how the fire alarm works. / (3mks)
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6. Jane stirred hot tea using a metal spoon and observed that the handle of the spoon soon
becomes warm. State two ways through which the heat is conducted to reach the hand.

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

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

7. The diagram below shows a uniform metal bar of mass 150g balanced horizontally bya

force, F.
\{T) 250m
le 125cm = 75¢m N
I > je »
L ) /
¥ Cobd z
WO ¥ F
X
(i)  Determine the value of the force, F. (2mks) M
%d‘ =4~ 'F = |-5r\3%25(}n3
1. 5Vx258m = Fx1Som T \
(ii) Calculate the reaction force on the pivot. | O—_-é-]d (1mk)

QQQC‘:R‘lO% ™ U\Q,sm«q <§«oo, (G ) = Sum of Cuwarvnd &Lm,
Pecchion = | SN+ O-SN
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8. The diagram below shows an arrangement of two identical light springs. Each spring has
a length of Scm when unstretched. The total length of the two springs is 15em when
supporting a load of 2N.

TO“JFJ\\ @M\o "

_1g-1\0
= Hom
Calculate: \
(i)  The extension on each spring 1/ 1mk)
exs =9 = 2560
(ii) The combined spring constant . - (2mks) é“P\
/f- = c - 0 8r¥7

| _ 0-3n|om
- 71 T\/ [ 2
= O #niom OA- HON V
9. The diagram below shows an aerofoil moving in the direction shown in air at a high
velocity.

State and explain the direction of the force acting on the aerofoil. (2mks)
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SECTION B (55 Marks)

L1.(a) The set up below shows a ticker timer used to determine acceleration due to gravity at
a St. Mathews Academy in Karatina, Kenya.

Ticker tape

Briefly describe how the set up can be used to determine the value of acceleration due to
gravity at the school. (3mks)
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(b) A block of wood of mass 40kg is pulled along a horizontal rough surface with a force of
IS0N. Given that the coefficient of friction between the block and the horizontal rough
surface is 0.2. Calculate:

(1) The frictional force between the block and the surface. (3mks)
\
= 0:-2x40%10 v |
= &ON il

(i1) The acceleration of the block. (2mks) g.f‘(

G QM‘V‘&t “F’/-TCQ
Ma< < a = 70 14|.:}-5N@ M) >

= \SOn — &on HO K9
12.(a) Define work and stateTt(’z‘,‘{S%Unit. i (2mks) 1,6 \
............ odnel ot Aforce andh Ty Qiclimce, moved o,

(b) The diagram below shows a wheel and axle as a machine used to lift a load of 600N
using an effort of 60N.

Load
600N

Effort
N Wheel

If the radius of the wheel is 20cm and that of axle is 2cm, determine the machine’s:

Page | 8
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(i) Mechanical advantage ,\l (Imk)
MA = L'mf—j‘ e ggL 2 10 ‘
B Gyt v

(ii) Velocity Ratio (2mks)
N :)w?o—»@@ voedt o, oG - oo
Dictome moed] toed R )
Hamce, 9 e l/
(iii) Efficiency (2mks)

((»:_ %ﬁtﬂp‘xloo %XIOO/ \ : QKK

-----------------------------------------------------------------------------
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(b) Figure below shows a set up in an experiment to determine specific heat capacity of
water.

|

hermometer

=] Electric
Heater

The data below was obtained from the experiment,

Page | 9
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+ Voltage (V) across the heater =12V
+ Current (I) in the circuit =1.4A
*+ Time (t)heating = 600s
* Mass (m) of water = 0.4kg
*+ Change in temperature AT = 6°C
Determine:
(i)  The electrical heat energy (2mks)

E\-QC,I’!‘IT_G\‘ E\NQB& = \/:[JC .
= lax 'yx o VG
= 10,0803 e -

(if)  Use the above results to determine the specific heat capacity of water. (3mks) {/

ﬁmﬁé_?\m;? wamj &= Hea\"rgﬁf%(@mmm/

e

\ .
S \ﬂ-?_v/c =(10080 )/szoog)'@f(
mel Oripx @ o
(iii) The power of the electrical heater. ' (2mks)

s = VI |
—axyt L of
= legH |

14.(a) If the volume of a fixed mass of a gas is tripled at constant temperature, what happens
to its pressure. Imk)

(
The veduwae redues b a thivd (,'/5:) e orjjlf,\ﬁ(. |

-----------------------------------------------------------------
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(b) The diagram below shows apparatus used to verify Charles’ Law.

.| Metre — rule
"4
——— Thermometer
Index of conc. B I
sulphuric acid I | Metal can
{
< 2 e | G
Air column —F= 35 | w5k
ox '-':(E"-'- W ater
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Page | 11

MOKASA 11 Joint Evaluation Test 2024

_—
05
o



(¢) A gas has a volume of 20cm? at 27°C and at normal atmospheric pressure. Calculate the

new volume of the gas if it is heated to 54°C at the same pressure.

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

T, =54%C = 329K
Vg =7

(2mks)

Gh

(b) The system below is in equilibrium and balanced at the centre of gravity.

= 40cm ; l 1 X ;

50g

(i) When the temperature of the water is raised, the system is observed to tilt to the right.

State the reason for this observation.

---------------------------------- o

--------
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(i) Calculate the volume of the water displaced. et s of -\t (2mks) o
Vohwe .}(S’. ek under W& = volu bé:u‘fu- :& 20m oy 2 lo( Gon
ale

VVﬂko- 2 f;’PT _
= VY x. . :
= X AX2 A e =12n L @/
(iii) Calculate Upthrust and hence the apparent weight of the block. (Given the density of 9 A

water is 1000kg/m’) 9 =1onis . (2mks) Loy =V
Uptiwet = Weght of Waley c\»rfP\acw\ fpgant = bt “"’
- - 09-012
A \000@3)( \2X\O ﬁi,} x 10 gy = /’

nd e =0-FgN
(iv) Determine the value of distance X. (3mks)

el o~
‘-‘—’\dl = T’bd’l— 1./\ '\;’9‘&
0-5x O =0 72xHe | X = 025
N L2 W = 25:60m
16.A mass of 100g is whirled in a vertical plane using a string of radius 50cm as shown
below in the clockwise at a speed of 2m/s.
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(a) Determine:

() The angular velocity. \ (2mks)
\/ 2mls / 9P\
ow, ST N R s ‘
fﬂﬂ:ﬁ{%jm (c,o) = ¥ 0-5m "'[116‘_?‘_’5‘/\
(11) The tension, T on the string at point C. (3mks)

T =mwvegmg -~ | T=08+1 s
<Y =8N
CARETEDRICRT '

(b) If the string snaps at point C, 50cm above the ground. Determine:
(i) The time taken for the mass to hit the ground. (2mks)

&5 H =Yat® -t; BE e O'?l/@;ﬁeﬂnr\d—"'
< \
O 5 = LMY | TS I ¢

(1) The horizontal distance travelled before heating the ground. (2mks)

_Q ol U\’C
= e x0316s T G

= 0 p32m
(c) Exﬁin how a centrifiige may be used to separate cream from milk. (2mks)

o C<Uve di&&@wbﬁ: Geded ol a Oifonce ta
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