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Answer ALL the questions in the spaces provided.

Mathematical tables and electronic calculator may be used.
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Candidates should answer the questions in English.

g =10 N/kg, or m/s?
e=16x101C
c=3.0x10°m/s
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SECTION A

1. a) Fig.1 below shows an image of an object reflected on a plane mirror. Using ray

diagram, locate the position of the object. (3mks)

Fi q-1
v/ objeck
- =2 Ino.3 e L
Eye v
~b) A mirror is rotated through an angle of 15°, find the angle through which the reflected ray
is rotated. (Imk)
RXRIE. 2 300 e S

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

2. A strongly charged glass rod is brought close to a neutral electroscope. State and explain

the observations made. , / (2mks)
Jzaf rises | leaf civerges M. oo
The..ved. xepels. negative . chargeslelecddimns .

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

3. Fig.2 below shows a circuit made by a form 2 student.

F.’S. 2

Ay o

a) State and explain the observation made on component Q when switch S closed. (QMKS')

I bu,u) /]/Ul“ V\o't kjl’lt/fbh'lohcm‘f‘ @ v l] »ot L’g,l'\'t/

..... lhe. . oulb il neok.
The_ volfmeler. 11 connscted. th. Serres  offring. Ve
Jhigh. vesletane fe The flen of unen b .
232/2 { ) } MOKASA 1 2021

Scanned with CamScanner



alculate the number of
'QC)

b) A current of 1A flows through a circuit for three minutes. C

electrons that flows through a point in the circuit. (charge of an electron = 1.6x10°

gmks)

4. Fig. 3 below show a copper rod placed inside a solenoid.

Fig.3 N ay

\ AN
F l \_!j'_* Copper rod

on made when the rod is removed after sometime and
(2mks)

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

a) State and explain the observati
dipped into a container with iron fillings

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

Allngd . COPRRT s a..nenmmagnetic. .
e tordal  heme.. was, net.magneticed.. Ry.

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

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

b) Using domain theory, distinguish between magnetic and non-magnetic materials

(1mk)

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

o porHedar.. Sareciion.. AU Gr. Magns
twﬂcﬂ—ma\gwqma«'}'?“fwl—f,gpbpﬂﬂCa“\"w't ..... k2.
ignad e Same.......lreehen. . during. ..
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5. Fig.4 below shows rays incident on a curved mirror.
R o~y 2

M- ~

State the rules for drawing the ray 1, ray 2 and ray 3.

RaylprQag?&mlkl’!ﬁ‘*ﬁﬂyﬂﬂu’pcﬂ“?‘&@w Y& {2 ced

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

Qowg T Came. patk. ... T
6. a) Define interference as used the waves_ , (1mk)
COcciar . woken . oo, Simiar. AN o Sams.  nanley

b) The fig.5 below shows two ways of monochromatic light incident on two adjacent slit

S[,al‘ld Sz

Fig.5 ‘[
TS T'/"//’f
iL-sJT/

State what is observed on the screen when:

k—tc—

i) The distance x is increased. (1mk)

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

-----------------------------------------------
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i) The slit separation d is reduced.

“ee
-------------------------------------------------------------------------------------------------

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

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

iii)  The white light is used.

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

7. The fig.6 below shows a circuit with a heating element L of resistance 30Q immersed in

a container of water.

Fig.6 ;
‘ 4l
! |
10A
)
~
[,’/ Thermometer T
Element L 30Q

a) If current in the circuit is 10A and the switch is on for 2minutes. Calculate the heat
energy absorbed by the water in kilojoules. (ignore heat gained by the container)

E o= TR v — o
............. = (10)" X BOXRX O M oo
= 360 000 T M e enerannes venee

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

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

b) State the adjustment made on the element L so that high temperature is recorded by
the thermometer T in the same duration of time. (1mks)

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

--------------------------------------------------------------------------------------------------
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SECTION B (55MKS)

8. a) A gun was fired at a point 150m from a vertical wall while listening to an echo. The
echo coincides with the sound from the gun at each time the gun is fired. After 20
successive shots, time recorded was 18.5seconds. Determine:

i) Time taken for one echo to be heard (2mks)
— ,g'
T=125/ | 72 9q255c
O /___,..
ii)  Speed of sound in air (3mks)
‘S:% % $= 2243 m|s o~
R —
S—= X 1o -
0'aqs

iii)  What difference would you expect if the gun was short on a colder day ~ (1mks)

Speed.. of. Sonnd. beould.. g Jeaf. .. dul e
bt b B

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

¢) Sound is classified as a longitudinal mechanical wave, explain why sound is
classified as

i) A longitudinal waves . \ , (1mk)
Transmittee i £omies. o alfernating, (empregions ond 7
Yorefuchons. of. dirtchon, of propagahion. v, pavalo] b2, glishedaner

ii) A mechanical waves (Imk)

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

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

d) Fig.7 below shows a progressive waves of frequency 10Hz

Fig.7
AF /\ - /\ - /
o z'0 420 ) B0 .al.o >
. . distance(cm)
- ; S .

Determine the speed of the wave (3mks)

J
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e) Calculate the wavelength of the KBC FM radio wave transmitted at a frequency of

95.6MHz. (v = 3.0x 10°m/s) (3mks)

........... M eeesesseesesesspeseeneasansssentesesststestsnset stosssIaTeRTatesEsTa TS s Ut SRR TS
,—-‘

I, S T A I— I

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

x :3'138’1,‘/

9. a) The figure 8 below shows a narrow beam of white light passed onto a glass Prism.

Fig.8
X
Y
1) What is the name of the phenomenon represented in the diagram? (1mk)
R SRS sisgpuingscisianin
..... Dispersion...of. White.. gt .l
ii. Name the colour at X and Y. (2mk)
X: p‘td ‘/ ........................
v Mielet v
iii. Give a reason for your answer in part (ii) above. (2mks)

oﬁev"wﬁwwme\/fowkmk«jkf«eﬁmm/ﬁ"f‘/ exgth

e hnove  devlabed, s

iv. What is the purpose of the slit? (1mk)

O A= . OO - W /) ot Source ot lLght o
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b. Figure 9 below shows the path ol ray of yellow light through a glass prism. The speed

of yellow light in the prism is 1.8 X 10® m/s.

Yellow
light

fig.9

refractive index of the prism material (Speed of ligh

i. Determine the t in vacuum, C

=3.0x10°mss)  _ (3mks)

m:mﬁdﬁﬁ: ......................................... —

gpeeel matenaf =1 6667"‘/ .............

= 3ox)of T Ay
........... vy

N X1 .

ii. Given that r = 31.2", determine the angle 6. . (3mks)
LSS S O T S
............. EER A WX W11 e 228 £ R

N SN O N3 i A

iii. Show on ‘t%!ehsar%e’: A?agra 1, the critical angle ¢ and hence determine its value. (3mks)
See«Ceﬂ'fuaLm@mM'/ ........................................

TSI SO S I T TR - S G ¥ X Fo—
) .= S 0T

llllbll-'l.’.ll.i—i_. lllllllllllllll iy IIIIIIIIIIIIIIIII Q._ 3 A b
: oLt . hi __‘——,Re_zlu —
10. Fig.10 below shows a circuit in which a bulb. A résister K, a voltmeter V, a light
d ammeters Al and A2 of negligible resistors are connected

dependent resistor(LDR) an
Fiq.10

R has a resistance of 8© when the switch is closed with no source of light. Ammeter A2

s 0.12A while the voltmeter reads 2.4V

read
a) Determine;
i) The current passing through R (2mk)
............. (e
o R s
,.,,.._..-.:-:..h.. .o-v/-- ----------------------------------------------------------------------------- .
TR
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ii) The resistance of the bulb

=
------------- :ﬁo.ou---oc........--..o'--nlo-l""l'.-cu.l-ool.loco--l-lculo-ol.lnl0-.-0.0.--0--.0.
.......... :2*/
01X
=0 v«
b) Light is Tiow shone onto the Light Dependent resistor (LDR)
i) State how this will affect the reading of ammeter Al (1mk)
T oument [Ameetar. reeding... ) YT e
ii) Explain your answer in b) (i) above L (2mks)
Nlove... lght.on... LAR, lowers The. resiztanss.Of Hee
LbR homes. moorR... G4 weut. HewLAm mefer.. readhg
PP AT
¢) Ifthe LDR hasa resistance of 10€2 at room temperature, determine:
i) The total resistance in the circuit at room temperatur(i (2mks)
Reﬂ’:hn“’.ﬁ@e&.’.—f’..z‘.‘.é&)"z‘rx.m/&ﬁf. ..... Todal . yaeiians. m. el LB A0
- &x10 = 1 FIY2 . o
I S N MU
g+20 -
:ﬁﬁg"_— Q‘/,/’ .......... ],__bp_ .........................................................
i1) The voltage across the ammeter- At (3mks)
................................. |.
Tolal e 2B | Y 0019009 K1
e 2 LT220 e = 119005 .o
e
N= 1~ v
iii) ~ Nameone application of light depcpdem‘resistor(LDR) . (1mk)
- light,. epermiad. .omihing....of R SYPL =T WIS
— Sheedl AGWEIAG o Ayy.. R v
- Bwrdkar Q/UITM,L
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11. a) Explain how negatively charged electroscope gets discharged when the cz;p is touched
(Rmks)

g path..@ud.. st s

with a finger.

-------------------------------------
..

ses
-------------
----------------
---------------------------------------------------------------------------

: \Y
b) Fig.11 below show a capacitor A,B,C connected as shown with a pattery of em.f 6

Fig.11 5
¥ oL 3INF
) g IS
uF
40 F
6V
WK
Determine:
i) Effective capacitance of the circuit (3mks)
ARy, I RAREL L preseeees Dy P / .................
&?va“t»g%ﬂ"/é‘rl; ..........................
BMF +’+ MF ........................... gr.._._._ é_&?‘ ...............................
VTS ST— ey
Retatied—- = 3-231mF v
ii) The potential difference across 6uF capacitor (3mks)
g
— 3231 X|5° X = 193960 v
.......................... Di/ ‘j!&&&
= |*93g6X0°C Lroxlo
iii)  Charge stored in 4pF capacitor = 3231V (2mks)
V‘ﬂ"]&ﬁ@ accoss Yp4F _ [ e W
== 22300)v = )10 7692X10 "¢
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-----------------
---------------------------------------------------------------------------------

-------

nnnnnnnnnnnn
----------------------------------------------------------------------

iv)  Energy stored in a 4pF capacitor

»»»»»
----------------
--------------------------------------------------

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

...........

.............
-------------------------------------------

. T /

= 'L2233X10 >
¢) Fig.12 below shows anisolate positive point charge

e electric field pattern around the charge

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

On the figure, sketch th

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