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1.The figures below shows the level of water before and after a stone was immersed into the
measuring cylinder If the mass of the stone is 200g, determine its density. (3mks)
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2. The figure below shows the shapes former;when drops of water and mercury are placed on the

" surface of a clean glass plate

Explain the difference in the shapes. (1mk)
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3. Explain why air is not used as a brake fluid. (1mk)

A ot be Cﬂm@fe%éc:}'

4.) Use kinetic theory to explain pressure law. (1mk)
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5.) In an oil drop experiment, it was found that one oil drop spread on water to form a paich of diameter

0.8cm and thickness 2.0 x 10™°mm. Calculayﬁradius of the drop. (2mks)
‘ o 2
VbR SR A v _
~%

- b :
%}, % whyxo ’ru*/z)('/){"(} "75”/-\?1 FPA0

YD Rex o °
. oy . On.
©  6)A uniform wooden plank weighing 50N and 5m long is suspended by &we ropes A aad-B:"
Jbelows A concrete block of weight 100N is suspended from the centre of the plank

5 A

¥

15m
2.0m - 1.5m
el - >
100N
Calculate the tension T in string A / [ (2mks)
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7. The figure below shows a uniform bar of length 1.4m pivoted near one end. The bar is kept in
equilibrium by a string as shown. Va4

%‘3__,’;&2_’;—’__ :IL"Z’“"- *T:LBCM .
A F o \E so "

| ol
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Given that the weight of the bar is 1.5N, determine the tension in the string. e (3mks)
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8. The table below shows resulis of an experiment carried out to study properties of a spring.

Force (N) 0 5 10 15 20
added
Length of 10 11 12 13 14
spring (cm)
State with a reason whether the experiment was done within elastic limit of a spring. (1mk)

9. A beaker is filled completely with water. A spoon full of common salt is added slowly. The
salt dissolves and the water does not overflow. State the reason why water does not
overflow. (1mk)

Tle Sak Pothda. Edbhivde Ty Spdl, I N TN
Hd\b( \f\,okq(‘ﬂ.hg K x‘u{’/ /\
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10.In a vacuum flask, the walls enclosing the vacuum are silvered on the inside. State the reason
for this. (1mk)

o reduce et o g L~ o

11.A bullet is fired horizontally from a platform 15m high. If the initial speed is 300m/s,
determine the maximum horizontal distance covered by the bullet. (Bmks)

C=ut Jr%jt’?—’ \/// b= s

[©
| & = = =2
- —_ ‘ )
v ) —172¢
1= O t = /Q_ 10
12.A high jumper usually lands on a thick soft mattress. Explain why. (1mk)

i \/\Q. hr\c:{‘f‘f(@ < A GRS '\"‘9\—45 J’FG/?E '\3 "\T‘”\»e_
o e fher s ~the tepedse Ceebe B claange
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13.If the rate of flow of water in the tube is 0.0001 m?/s. Determine the length of tube it will
take its flow in 3 seconds through a cross-section area of Scm’. (3mks)
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14.The ice and steam points of a certain graduated thermometer are found to be 15¢m apatt.
What is recorded in ’c when the length of the mercur‘yhxead is 3cm above the ice point?

Sol,. = Le—L,

Aot - o (2mks)
: L\m— A _gl/ i
= 15Cm 43 ) —_ Qo .
&— = F
= Bewm
O 1

15.a) Define heat capacity and state its ST units.

(‘9 uém
\”5

b) i) 200g of ice at -10°c was slowly heated by an immersion heater rated 200w. The graph
below shows how temperature varied with time.
’ 3%

(kas)

ii)Given that the specific heat capacity for ice is 2100J/kgk, specific latent heat of fusion for ice
) 3400000¢1/kg and the specific heat capacity for water is 4200}7J/kgk. Calculate the

corresponding times for pints B and C. Pt =m L\)C (4mks)
P =meare Raot = 02 X3¢owsou
Root =@ 2% 240 UOTX(E | 2t = & Svoe
Root = A0 + = 8000 _ 240 Sec-
€ = R0 = 3] sec- 200
RGO B- 2 Sec
C —~ Sy Sec:
iii) What factors affe'ct the melting point of a solid. (2mks)
e | mp Lol ‘i

PDP«SSM & 6
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atadfe.Te
. ¢) i) A sauce pan of mass 0.7kg containing 0.5kg of water is-2Bee-+ takes 5 minutes before the
\Zg water starts to boil. Find the rate at which heat is supplied to the water by the burner.
Take specific heat capacity of the sauce pan as 600kg k. Cw= 42803 f Kg¥(3mks)

pe=gad + MCBE
Py ExEO A0 $4b200 X JO) + D FXIxBg
P)ié@o — | &R0 53600
B0 = XO|c
{)f”_______——--‘Q'O‘e@O — OF2 W
o=

16. (a) In an experiment to determine the relative density of liquid A, the following set up was

used. |

le—y —afe—x—»]
C— “1——METRE RULE

STAND—]

100g M- LQuiD A
§ 100g MASS

‘‘‘‘‘‘‘‘‘‘‘
..........




www.eeducationgroup.com

1
' Yoo# J’% =ogass L - B —o 3
f

14
(i) Determine the gradient, S, of the graph. x5 (2 Marks)
yt ot

...... r)..:..ﬂ.‘/.,........,..Z.(..’..,._.ﬂ............:................“............................‘.‘...
fa——— .
............ ﬁmj_o”fﬂgw

) IfS= 5/—, where T is the apparent weight of mass in liquid A and W is the actual weight of
the mass.
Calculate the value of F and the upthrust u. (3mks)
RG] —
e W E TS i m
(GEV
.................. O.“.:?.- .?.—[Lf’:_i N QHV

(iii) Determine the relative density of the liquid a, Given that the weight of the 100g mass in

water was 0.9N. (3mks)
qaa Tk o 5 Xt UP;’kMFrV\. L“&C\..& ..........................................
Uiz V8 B 22398 o T e
T B R ASSCALATTIRIIES UP‘HI.M{L IDSIREE w&h"" .......... ﬁaﬂ ..............
[N v 4 e TR 1. 365774173

............................................ l‘oq_g,lgb

b) A balloon’s fabric weighs 10N and has a gas capacity of oM. If the gas in the balloon
weighs 2N and air has density 1.29kg/m3. Find the resultant force on the balloon when it is

floating in air. {3marks)
, - 1ot i )
/r@'fl\ﬁ w@({j, ) Ola{\) [)2},5\) I{ZJ -~ Uiﬂt"q‘_ _\,\}U\(u
— 25§ - &

L= YV
u=yVvi T

- \Q\@\“ax\ﬂ
= 2580t
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17. a) A body having uniform motion in a circular path always accelerates. Explain. (1mk)

’ﬂ_& N R S PV L \/
/(iﬂ*ﬁ borm e acclon a,’f‘;L Qs—vﬂl\j

P)the figure below shows the path of an object of mass 200g tied to a string 0.2m and being /

whirled in a vertical circle at a linear speed of 10m/s.

4

If the string gets cut when the object reaches point Q,

1) indicate with an arrow on the diagram, the path direction it is likely to move. ( 1mk)

if) Determine the force that cuts the string at point Q (3mks)

T = Wt g e

.:— vr?.’ G - L \D
d-zple 4 0L
O

iii) Calculate the minimum tension { ‘(3mks)

T= V"\‘%—mj b// |

/ 10
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¢) A body is whirled in a horizontal circle at a frequency of 5Hz. Determine its angular velocity.

W= 2 (ks
SECTION B AL 2N

hnl ™y
18.a) State the law of conservation of energy. — /8 (?7 w 4\(]mk)

’T\:\E_ S % \4\*’\-&‘;‘\( 61\{(3\3 @”\0& Pc’gﬁﬂ'ﬁc\j €n€f}\j

a  {ystem S Conctant:

b)What energy transformation takes place when a car battery is used to light a bulb? (2mks)

7
> Ligd Eneny

O\«\em \ ccu\) 14%53

¢) A pulley system has two pulleys on the lower block and one pulley on the upper block. In
order to raise the load of 6N, an effort of 2N is applied.

i)Draw a sketch to show the pulley system. (2mks)
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19 (a) State Boyle’s law N (lmk}
s st ’75 Y % 2 o—Q o~ A 2 A a,:—_,
\w%eb Q,-r,i[w;&wﬂ); 5 M Qregng a0
QUSROS N VS R S {
(b) Sketch a well labeled set up of apparatus that can be used to verify the Boyle’s law
(2mks)

Taghsd 27

Vol
(C?rng)

(¢)Dry air is trapped inside a long glass tube by a thread of mercury 250mm long. The air
column is 220mm when held horizontally.

Air [ mercury

<—220mmr———>  <—-250mm —>

Given that the atmospheric pressure is 750mmHg, determine the length of the air column
when the tube is held as shown in the diagrams below:

(5Smks) |
s
ot
@) | ()de / - |
(}; (’}: g Jﬁo = "g‘mmmhg.
Ly ()‘L.l 0 N aﬂ\p; \w>
Mercury j 7293 (s f ;
o
i VF’—\—S‘U ya 5 =Aop® vy .
; . L 0L
. z N 7 Jsv %2 5P
//////% Mercury * ?:— “"“7’;_;_—7.
“ — (g5~
=

12
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' 1.State the laws of reflection. \/l (2mks)

« At F- pomt 9# muff(egce (= ;OC&Q&;Q 1&23 Mz
Nogmat G d e loche] Yot ] Las o T S e, plant

L e omale Tol  neidEacs 1S a/wm:s cguaf tp  Ife
@Qk%té\’q‘ aF&&@‘éd ‘/ /

v
2.The diagram below shows how to charge two spheres 51mu1taneously.

_ A
?6%: I

B

{{ \ 54”@ xr
On thqliagram indicate the charge acquired by spheres A and B in step two. (2mks)
;\;\
/1\\\\ -
3.Complete theldiagram kelow to show how the lens forms the image. (1mk)
i NS
l
i
| \/[
i
[ b
LI 7
C = c

4.)Name one detector of infra-red radiations (1mk)

Athermamelel i/11

e 2

o
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4 | 5.)Using a diagram explain how soft iron keepers are used to retain magnetism in stored magnets(2mks)
ﬁ\i ALYy W &Yy QS:& \)Q[o\vﬁ\,\ ‘R TL,J OA* \\ﬁ
V) . \ P i il /“ J ,\‘»Q\; L
maesng oS Tti oL T o.j Canlat BOALEY /
ol ' i e:Q [ o /
L\—Q‘P ( (]Lk(wtu e s M CQMFLL Ld 401

6.)A battery is rated 30Ah,determine the amount of current it can supply in 20 minutes (2mks)

\ns (/s
|= @ /: 30 .
& B&go/; 9o0a

- 7.Sketckh rays to show the image formed by the object in the following (2mks)
”_/ " /‘) A ¥ )C o < / 1 .'.')r»»-g"(';’\ ,.-;\{\ .
8.Name any one common property of electromagnetic waves. (1mk)
/r NN j i [ 37 -~ A il |
- ! o s RAT (5:\ b= (4,‘ < ,_(:\_;\:;ﬂ 0 A 2(}_ ‘\'_q\.\?’;: 'f\\” \ o™ A /\—kj A
o e
(-Aw\-‘»'\ _( | [ﬁ_\ A L~

9.The figure below shows a conductor carrying current placed within the magnetic field of two
magnets. Complete the diagram by showing the field pattern and the direction of force F that
AV (2

acts on the conductor.

*‘?}\\ e
—— NRO IS —
Y] 4 < (/-
17 &
e > 4 [
v i . N gt \) /
\ AR /R~ \
\ Vv \— =
C
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10.What is meant by donor impurity in semiconductor. 1mk)

/S;n \“’\WOOQU‘U"@Q \Y\k,—D e Sermi —Cuon QQ\)(

a\uf\)«%\?& Do cRSL /€ OXSPW\S do ane an LXK

11.The figure below shows ray By incident through a glass block to air interface.

N

B,

43"

Na

B2 is the emergent ray of B1. Determine the refractive index of the glass block.

NP T

Lnl Cia Wi

Gk

12.A pendulum bob takes 0.5 seconds to move from its mean position to a maximuwmn
displacement position. Calculate its fre cy. (2mks)

5X1-'—~ 2.§ = Dwfach —&mme_ T

= \ = pe Habj/
2

—

t
T

<l A?ij-
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13.A potential difference of 50kv is applied across an x-ray tube. Given that the charge of an
electron e = 1.6 x 107" ¢ and the mass of an electron m. = 9.1 x 107! kg, calculate the velocity of
the elei:tron. (3mks)
S e A
" 2z N . 1o )
= L P58 Xlo ¥
aN = '/MLG I/{/”V _ 21 2 A-F
2 < § 6 -
\ =) XA, = A.2320 o ™= v/
Vb BT T BT et — /
Sax 5T TV Y —

q\!y ‘/1[/1/

14.An electric heater is rated 3kw and 240v when in operation. Calculate the cost of running the
‘ (2mks)

heater for 5 hours if the cost per kwh is ksh.6.70.

el

()Wﬂ( CQWMW\LCQ': 3\(,,(7{§‘fm :f\g\zwi,,, J/y
W Ak Vsh. & Yo -
15 Veke = 7 / i/g,
45 Yé‘% -
4 1/ A

\-le'\- Aoe . &P

_/ﬁ__

15.The diagram below shows part of a cathode ray tube.

Cothgae
Low Voliage /Aru:de

EHT
F 5
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i)Explain how the cathode rays are produced. \/j’ (2mks)
T fillomegt, ot 6&3 (Cally hed
b —(;g Low Voltage 29 '9[ A

ii)On the same diagram draw the path of the cathode rays 10 the spot produced on the screen at
(2mks)

iii)Explain the observation made on the spot when the connection to the high voltage supply are
interchanged so that the anode is made negative. ,\/ (2inks)

. The Mél@bspd% fisco ppeats L mif
L Ths & bedoust R e«nmﬁ%ef =(eckens

iv)What behavior of cathode rays shows that they move on a straight line, (2mks)

T, Spoic = '—{—o'ﬂ{\meﬁ A T O‘?-f)%*ée e TRC
= &{Eﬂ . Q,

v)Name the components of an electron gun of a cathode ray oscilloscope. {3mks)

Ff&u}@ofﬁ ﬂ«ryo@le 4@{"&*‘7% Systea) -

/,.ﬁ
=
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16.2) In a photoelectric effect experiment, a certain surface was illuminated with radiation of

different wavelengths and stopping potential determined for each wavelength. The following

results were obtained:

Wavelength (x 107 m) 377 |4.05 436 |4.92 5.46

Stopping potential, (Vs), (V) 135 j1.15 {093 0.62

Frequency (x 10"*Hz) 7983l | 8% | (10 S‘Pq) 2
1 J C"/
R

A

0.36

i)complete the table above given thatc =3.0x 10° m/s (1mk)

$2 £

ii)Plot a graph of stopping potential (Y-axis) against frequency (4mks)
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iii) Determine plank’s constant, h and the work function of the surface given that ¢V = hf — hf,,

where e= 1.6 x10"°C \ (3mks)
G] = A\[Ar - Qlj’él A0 CWV*&LGA%; rh‘e/
F o f .
A ’7@(»@'0 xXiQ LJF,OL}S 8)(10]5 = 1’\
‘ x5
T g 3xio h= 6473 X071
——_’_—_—___’_____/T -
o T 2 %
71 X110 i} 11 it
I3 -G UUc:\"'L” £Q,,,U[l;>\ ha |
= OHSE A Wo = bansxexs?
s = «Q‘i?—?‘Sg)“Q_.ICf -
b) A surface whose work function Q = 6.4 x 10" J is illuminated Wwith light of frequency 3.0 J
x10"° H,,. Find the maximum velocity of the emitted photo electrons  (use value of h obtained
in a(ii) above) (3mks)
, : -3¢ « R SV
hi- 2oxoy & FFINO D/(Q/MU N
— g -1 ES DU '
= 940 g PPERTTIR A IR
T R
= (9419 07 ]

K-c = I f— P

. . g
V= V- ¥S Y KD
- £ N "l
= zq-mﬂﬂlolq.. G A0 V oz

= [edob ytoé[\,\,lj
— j2olgxe T

17. a) State the difference between longitudinal and transverse waves. (1mk)
, . i
L‘*T_:“\'Q \._,:\;\‘,\ ,!\,W\,q_‘« WAL — LA ‘\’74-}‘1.4;\/\ - L ] 0

ﬁ;'«: fi‘QJ‘f‘: "v')\“‘w.ar.,-., I o IR \1:’3’\"-’*’{ - )
. J ‘ + \ . . - g ,
\ e LN '5"\-(-—6;'1\‘#2 A flf\r‘*«‘—(; J— U’L»b\r‘ 7\—)?\"-—1 A tl\, \QC-’*(‘\"\ r.'.é'\..,cl R x" :{L’f 3_(_',5—;&_.{\/\ LLM{QV
il )

f I S P e L
Ar= 3( & = .

b)The figure below shows a transverse wave travelling along X-axis. T he frequency of the
g
vibrations producing the waves is 20Hz.
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i)Determine the amplitude in S1 unit. (1mk)

Len /)

ii) If it takes 0.1375 seconds for the wave to move from O to A, determine the speed of the wave.

0= aeia i)
A o VA S
. o, P oe —-
)‘,rf Xty RN — D \04__7(2 € .
\ s /\‘ bt | . - e 1\ e - N\"‘ 5 V/ / .
27 ! :
ii)Calculate the periodic time of the wave. (2mks)
.
\ VA
R S
= > ,
¢ i)State two factors affecting th?peed of sound in air. (2mks)
— T R oo Lﬁ’?\".}r\;\rii \
s ’V\)’ N 3 . V// i

— B waa ,,-,L\_jﬁ-/:,/\

ii)A man makes a loud sound and hears the echo of the sound after 1.25 seconds. If the speed of
sound in air is 330ms-1, calculate the distance between the man and the wall causing the echo.

A (3mks)

N ARSES & — L -~
- L ,
g - g
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y

18. Three resistors of resistance 22, 4Q and 6Q are connected together in a circuit. Draw a
circuit diagram to show the arrangement of the resistor which gives

a) Effective resistance of 302 (2mks)

b) In the ﬁguré below, the voltmeter reads 2.1v when the switch is open. When the switch is
closed, the voltmeter reads 1.8v and the ammeter reads 0.1A.

Determine :-

i) The e.m.f of the cell (1mk)

1V wa'\jrﬁk G?{*’)

it) The internal resistance of the cell. / (3mks)
= =/t | /
2 = {3 O'“—’\/[
O Py = O i 1
r= 2 JL "/
iii) The resistance of the lamp. / (Zmks)

oy = ey _
T (1AW =13JL

10
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c. Calculate the length of a wire required to make a resistor of 0.5Q , if the resistivity of the

material is 4.9 x 107 © m and the cross sectional area is 2.0 x 10 m2. (3mks)
f— AR 05X R 0X10™& \{ T
i{—"i)ﬁO“t’ — Qm f

|
L ARV

19.ai)Define half-life ofa radioactive substance. ‘ . (Imk)
v \S Tt"L \j\v:/\JQ‘ (\Ww ‘Yr( W\\% dzg \W&aac@\g—%
Sukban co = A-Q__Of_uuj/ /

ii)The following radioactive equation, find the value of N and Z. \/,
i
233 N N 23T
——— Thtx vz
9 z R 2 b
o Zz o e ==

b) The half-life of radioactive substance is 4 years. How long will the sample take for the

activity to,decrease to 1/32 of its original value. (3mks)
% Colm . i ]]/ T/t,
e v (D) e
, = bup | ot | o Y g -
Ag —Hos oo hg e gq ea Bty 2o

-y -5 =-T
bt{ﬁ}”’ ‘ /7/ 2/ T=2°Tgr11./%

Te & X*T =29y

¢)The diagram below shows the cross section of a diffusion cloud chamber used to detect
radiation from radioactive source.

i)State one function of each of the followingqf\lcohol. (1mk)

N afonges oo A ,{‘Y\a# al«mgkh o TRE—Rte | voo Pmc\mmo\

11
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@Solid carbon dioxide (1mk)

,/’A‘U{l} Lo 010{”2/:}"";9( ﬁjM : '/i

ii)When radig-agtions from the source enter the chamber some white traces are observed.
Explain how these traces are formed and state how the radio action is identified. (4mks)

v Nwﬁj dMlLPl Yoceed e oy {3no Qm%uel QVXTI.L@_
2 Ao o e %«L he o Aechs ol oo mm
Sadiation « o0 Kol doilr et Uoth i Y—&mﬁb\ &m \BP

B~ o end jrepda, o Aladho rac,bx

ii)A leaf electroscope can also be used as a detector of radio aations. State two advantages of the
diffusion cloud chamber over the leaf electroscope as a detector. . (2mks)

‘/m /Zv/é- Wr@wﬂ Gy o1, @ééz-gmgp
& ot i hem o /

[y
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1. You are provided with the following

- A glass prism
- A soft board
- 4 optical pins

- A white sheet of paper

- 2 thump pins

a) Draw the outline of the glass prism on the plane paper mounted on the soft board. Label the

vertices of the triangle as shown in the figure below. Note that AB and AC are sides of the prism
that are equal in length. Mark a point O on the outline drawn. Draw a normal to the face AB via
point O as shown in the diagram.

b) Measure an angle of incidence of 30° at the point of incidence O. From the normal. Stick two
pins P; and P> to mark the incident ray.

Place the glass prism on the outline and view side AC to see the images of pins P; and P,. Stick
pins P3 below side AC as shown in the figure such that it is in a straight line with the images of
Py and P». Stick the fourth pin P4 so that it has in the same straight line with P; and the images of

P] and Pz.

ii}) Remove the prism and pins. Join points P53 and P4 in a straight line to meet AC at E. Join
points E to 0. Measure the angle of refractign r.

F5

=)

S

r= ( 1mk)
c 1) Repeat the experiment for different angles of incidence and complete the table.
Angle of incidence (i% |35 40 45 50 55 60
Angle of refraction (1°) 7.7_ Q GO 52 4_’_6 Lf" o 4_ o Al
Sini G- 534 O i3 O Foh & Fobo| 0817 | O ko
Sinr Q- G5[ |O-BLk |O-FF7| O« L17|0 643 | O-li3
ii) Plot a graph of sin r against sin i. (5mks)
iii) Calculate the slope of graph, (d4mks)
Slepe = LMY VI \/
Sial {
= o -Bo— 055 = " 025
[»lQ—Q*CfO &-2 «/‘Q 2
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2. You are provided with
A voltmeter

e Anammeter

¢ Connecting wires

o 2drycells

e A switch

e A cell holder
e Ajockey

e A resistance wire mounted on a scale
¢ Micromelter screw
o (auge

a) Set up the apparatus as in the diagram below
i) Move the jockey to point Y and close the switch. Record the ammeter and voltmeter
readings. / 1
s 7'“ + ;
2.2V L02  (mo
A +
I OlZA b 20:95 (umy

i) Calculate the resistance of the wire /
4
R=V/ 12-22 52 sl ( o mk)

ili)  Hence :czi%termine the resistance per unit length I of ?yme from

12 N :
K = R/00 — @R Olwﬂ‘/ ; 2 (1/2 mk)

iv) Use the micrometer screw gauge provided to measure the diameter I of the resistance

wire. Op\%gmm \_/ / [ + @*'{95

D - ( ~mk)

b) 1) Using the same circuit in (a) above vary the length of the resistance wire L. by adjusting
the position of the jockey to correspond with the length shown in the table and complete
the table-given that the e.m.f E. of the cell is 3v.
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c)
Length 70 60 50 40 30 20
(cm)
coment M | 020 |©:22 | 024  6:28| 933 ERE
P.D (v} e |+ & [ «.S ] « Y [ «2 [« \4
E-V (e2 | 1+4 [ (&5 |G| 1+F | 19 |1q
ii) Plot a graph of { E - V) y —axis against current, {5mks)
iii) Calculate the gradient of;the graph. ‘ gmk)
Slope =_LEY) i leg— g V]
AL O 235 - %S o
i
- O-%%
S =346

S5

iv)What does the slope stand for? ~ (Imk)

Internal vegStancs g;g the . & akl=( 3
|
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