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Write your name, admission number, class, Index no. and signature in the spaces provided at the top of the
page.
This paper consists of two sections, A and B.
Answer ALL the questions in the spaces provided.
Non-programmable silent electronic calculator and KNEC mathematical table may be used
ALL working MUST be shown clearly
Candidates should answer the questions in English.

- This paper consists of 12 printed pages. Candidates should check the question paper to ascertain that

all the pages are printed as indicated and that no questions are missing
Where necessary use g = 10 N/kg, orl0 m/s*
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1.

SECTTON A (25 MARKS)

The figure below shows a wire wound on a test tube. The windings just touch each other. If the total
number of complete loops was found to be 30, and the distance covered by the windings on the test tube

is 40cm; find the radius of the wire. terl—brski v bt " e
n_J '{j‘ - 9  Civ ’ 2 o#
{ ' 3T
s P
3 sl = 1553 e v
40cm e |
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Explain why the level of a liquid in.a glass thermometer slightly rises before falling when put in ice cold |
— % | c;r':g_’.u--t‘f'»:ia‘"" ( i " L I to H_A“Q/ 2 Tm |
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A boy standméjat tﬂi%%&ﬂ% of a lotry which is rgov-ing ata constarit speed throws a tennis ball upwards. It

water.

is observed that the ball fell back at the point -gc?{}projection inside the lorry.
=

i

a) Explain this observation (2 marks) L%LC“} .
Tho bal does ot lowe  hortaowitid  Qccelenalio s CA

horizontdd ULouky st SUW@MM@%_%%E‘}C@ ’

i et
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b) If the initial yélocity of the ball-was 20 m/s, deterr {ine hee high the ball rose. (3mks)

; g
1 Wl V- /
M:U¥Z g oxae’s a0m Follew <S¢
29 X KIi0O Lo o KL~g
Water flows through a horizontal pipe of varying diameter. The inlet diameter is 6cm and the water leaves
the pipe at the rate of 0.5 m3/s. determine the inlet velocity of the water. (3mks) )
A o

T dern Vo116 gmls
—{LOVJ rw;:-}\\/v) o 1-T6E XD CNL’S -

= Ti r \/ . l /,,'"e
0.5 =342 ko3 *x8Vy
Explain why deflating the tyres of a motor vehicle reduces extend of sinking of the wheels into a soft

ground. (2 marks)
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6. The figure below shows a uniform wooden plank which weighs 10N. The plank is balanced at 0.8m from

one end by a mass of 2.5 kg.
0.8m

e 1< 9
i}

o™ v
Figure 3 2.5 Kg
Determine the length of the wooden plank in metres. (3 marks)
F - A, i = 24052 ’
Idl F'—J-. )—-u\// /.LC! 240 € € J/’/
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/:’ d, = -5 4 6 Ny
o == 2 v

7. The figure below shows two containers filled with equal volume of hot water.

:F R .

State, with a reason, '?/véiich container will water cool faster. (2 markg) - 0. @ Fges
. rer € 100

?f LULf

Crou\:{tam}u Y lE habs - o Lp@_ﬁﬁ&r Lig wid o
6. ffug&ﬁwa,tiwlf;w.dt g fmb/u 'M WJ: logd 1A AlaD
n which a mass of 0.21kg“is

The pginter of a spring loaded with a mass of 0.12kg reads 38cm. A pan i
placed is suspended from the spring and the pointer ceads 48cm. Determine the mass of the pan if the

pointer of the unloaded spring is 22¢m. 3 marks :
BEIE ( ) But me = G fLFY

o0

£y ¢ BB E 16 v £y = H g~ Lt e ey
F! = D12 XIO:"Q/‘) _ 'Z.{“%{rﬁ'fé“i qu{}}gg
’ bt s = }/ -{i, . i ¢
7ol F/ . -2 = 0-075Nem i . GI'D.?‘{?’K%L}
e{ ié? v, Hf(’_,'}}?-fji\i //
Mo = M L35 K 3
Skgm.

9. A barometer has reading of 675mmHg at a certain place. The average density of air is 1.2
etermine the altitude of the plaw/"l" ake the atmosphere pressure at sea level to be 760mmHg.
' (3 marks)

bo - (0'75) (136dg i = hox 1280
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SECTION B (55 MARKS)

10. a) The figure below shows a body of mass 1000 kg which mov
The radius of the circular path is 10m and the body moves with a velocity of 200ms™.

es along a circular path in vertical plane.
-1, (Take g = 10m/s?).

e e

comomom e = e

Figure 2 A

Calculate . :
D the tension which acts on the body at point . (2 marks)

{,-M\f - m
it mg

=4

o IOOD'AQD@) _‘,(DDD)(I ) é (,f’-’
o > 2:99%1pPN v
D) the tensiébn which acts on the body-at point A. (2 marks)
T=my* /
+ "M 4
B Wilihgd o = 4,01 KN
moox@oo} +{000 %1 1
LO ;
b) A particle revolves at 4 Hz in a circle of radius 7cm. Calculate its linear speed. (3 marks)
¥ = @i~ :(. {/’(’/ \ oo Ladd -
4 ' / 4 oz QI”‘{‘”
2 QX A ©:07 XMy v : gnd B0 7

-",1'7\5C15& MU o~ . 7649 mis
11. a) State what is meant by the term specific latent heat of vaporization. (1 mark)

Ruentity s Mcct e to  cheuvie. Q ;Lm,u, Lo U
Cubstpur poom  ae WMMJ > gaﬂ! w/aut

change  p ton yabl@ﬁ‘«"‘&
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b) In an experiment to determine the specific latent heat of vaporization of water steam at 100°C was
passed into water contained in a well lagged Calorimeter, the following measurements were made.

Mass of calorimeter 60g
Initial mass of water 80g

Final mass of calorimeter +condensed steam. 143g.
Initial temperature 17°C
Final temperature of mixture 32°C
Specific heat capacity of copper 390J/kgK

(1) Determine the mass of condensed steam. (1 mark)

42~ i40= 39, ~

(i)  Determine the heat gained by calorimeter and water.(2 marks)

= mch b | B A
~ RO « 200 ¥ (5@"]7) "7"*_(_0__{_:3 K BYO R (:.)-—'J’L"“i i}
’"\'560 {O0D

,;?
= H0OHO +35H 1 =z 529 24 ,U‘,/f

(iiiy  Determine the latent hi?,t/@f vaporization of steam. (3 marks)
e P = J"".’ ¥ b 2z ~ M i
wehd tmly = Q. o | 003 tve ’T“ff?ﬁi{"(':'l’
. _ £ : o
: B T s \ S ‘.‘\f - L*x_"ﬁ'-’"} v '.g_,// y £t Vit ”:‘ a7 L /1./\!:*
Cf%wmthLUU RED%‘} i-.|ﬁ0$ ALy = Jo 5l 4 'L?Jffj:
Teae :
.- s cormm el = B2 Ci
@ 56« &+ 0003l = 2= !

- 12. (a) State Newton’s second law of motion. v (1 mark)

T e oy thange o MoMantun fé dvm;icﬂg propor teoral
b ba wouldink {*wua Pmdxtu"mﬂ e chenge ool ko
place X b dewdooe € ot -

(b) A trolley of mass 1kg moving at 1m/s collides head on with a stationary block of

wood of mass 2kg. If the trolley and the block of wood are stuck together and moved a distance of 0.1m

before coming to rest, find the;

()  The velocity after collision. (2 marks)
M| Lj‘ "i' m;l_ L{Q. = 6(\. + M’,),).V! B
> e o
[ x1) ¥@x0) = (rv v
Ve | ] Y
7o »333mls v
(2 marks)

(i)  Kinetic energy after collision.
i

L b e
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(iiiy  The frictional force. /’ )
WoyK olome a_ﬂﬁunat Z)/Lu,ff,ozf\) Lzz,aw, e oy KB
Fxo-l 200667 -0e GJV” Py
o1 F =0-2333 . 2. 33387
13, a) Define the term efficiency as used in machines. / lmk)

Kot o wovrK done. o Lodd (eoovk mdplﬂ:) ﬁ)
Wonk olont hy Lbjjovt { wov K anu,t) hauadly @L{q;gm{
go 4 PM (_Q_AMHQ.J
b) The hydraulic lift below was used to support a uniform metal rod horizontally in a construction size.

The rod is 50m long and weighs S00N. If support T is 10m from B and cross-sectional area of effort
arm is 2.0m? and the local arm 4.0m’.

LLLL L LL

......... .,A_éﬁ—.-,.,_..,_M,.,.‘,.,.:- ~Support T
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Determine
i) Force exerted on the rod by the load arm. (3 mar ks)

F' f_g-‘ ,,«* Faz= H‘OO f\} f/
A \ A 2
Q"‘,Q"Q’ F‘l o "1; ﬂ

ii) Distance of the load arm from point A. (2 marks)
r;l d a - { i; ¢ i {

H00K1H = WoU X fi’” /,} . i /'y
ol = 1815 7 bo= X251 |
)
14. a) Dlstmgum"* 1 -~yeen speed and velocity. (2 marks) Py gl
Speed Vo, c'[m%zmu, LOVDMM ) it e Lohde
U,Q/LDU/JCEJ m{a'a‘dm‘o i /PM LULL,(: ol Page 6 of 9
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b) A car starts from rest and agccelerates at Im/s? fqr”lOseconds.It then moves at a constant
seconds. It accelerates q,tfi.Sm/sz till the ﬁng,lf*’ifelooity is

velocity for 5
4 5m/s. The car then retards uniformly and

comes to rest after 1 Qs’éconds. By drawing’a graph determine the total distance travelled by the car.
y i

AN L
(3 marks) y

u D " fgﬁ‘)}\ : /
o= AN < //
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—

Voutal " S
- D+FKIO
- M (S
t’;l.f\f ~i :_&f_é_::%.a
B -5

R o1 S ! .
c) An object moving with uniform acceleration,

v= u? + 2as (3mks)

0= V-y ’:7{?’:3!_.’_‘:‘1&,!

t . 2!

<=fut V)xt i
2 i

15. a) State the Boyle’s law. (1 mark)

The M% (& Ngui mbao o
i’DPDJLbC@‘VL“J t s vOld pmvdacl

P

W) wqot Conmottank’

b) The figure below shows a set up that may be used to verify one of the gas

7 - U ;%-\f ‘V.__._,’“u
£ ( 7 >( & )
: &

2
M b

g

a, changes its velocity from z} to v in time ¢. Show that

b
q—/.)

u

o gowe (o uwwug

Huw ta::\;p/ygmilx_u

laws.

Bourdon

gauge

a
:
x10'p0]

Al

EETEE R R k|
i"l.’l”.“l‘

Thermometer. 2 1 Glass
H=H 1 flask

Hot water i 5 .

Pt = 4~ Dry air

(i) State the measurements that may be taken ir the

=

=

D l{&% Nz { D} 94 S\} A

5
3

- i@,x\{, é'f,_,r";_fl{,"{_f L€

experiment. (2 marks)
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"% b) A car starts from rest and aocelerates at 3m/s? for A 0seconds.It then moves at a constant velocity for 5
seconds. It accelerates at'2 5m/s? till the final’ velocn;y is 4.5m/s. The car then retards uniformly and
comes to rest after 103econds By drawmg ‘a graph determine the total distance travelled by the car.

(3 marks) ’,”f 1 /,f
U= O !,:jﬂ.)\ ;’J
& = AN Lc 4 !}{
= 104 jf
Veutal “ / | i Tevd
. Dt RO |
= B TVES
b ,N =t = /+z5 - 20
B a4 25

10-25 :
c) An object moving with uniform acceleration, a, changes its velocity flom ugo v in time £. Show that

= u?+ 2as (3mks) 7 (U +\/ )(‘/Z_l.*j) ,3/
A= v-u -—L( >t=y=d L
\
¢ U
(wr\/ 7 / ~—a

-

15. a) State the B[gylif law. (1 mark) !
The \Sbeere of & {wULJ moao ok unuenfely
Pmpon)c,www‘ to e  vDlumd p;fwmcl L—m ﬁu /zcmm
VLP’C Comotaank’ =.

b) The figure below shows a set up that may be used to verify one of the gas laws.

Bourdon

Sti_ter_,__.__j R
1.

Thermometer———

L2 B L A

LITEETREE AR

Hot water.

?r‘_hl- ARE)
U U

(i) State the measurements that may be taken irithe experiment. (2 marks)
I?rL&i, Nz QD?( J(Le\}
- -u -.--xgi‘; ' i _(_u:f.,u &,

~
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(ii) Explain how the measurement in (i) above may be used tqdyeff’fy the above law (4 marlf;s) t}/ P

— Rocovd [Ba putiah  preasti L R o |

- Inowaae the preastets e A :
s N b o 7 }'e){) E'LA—’ - R
e QE_UC’Y-C_A PWLL’U}“ g bwé,tifchf IFXF,P ' LULQ,lTM (.L/‘Y%f'sp
v L Tesd N rep = A0 ’ : o
e duing i " Plat £ greph o} P wgqhmasl s sl LB
L POT A DI Vi o sl bchad
A b figie  Lp—t paodi g W ogie ‘
c) Agashasa volumé of 20cm’ at 27°C and normal atmosphetic pressute. Calculate the new volume of the gas if
it is heated to 5409(3 at thepsame pressure. ? 1= P2 (2 mks) o
V, s 0o DV, = RuVa oy Vo= ¥z
0 i ; " 'T', .{ 9.
T‘ = 8 OO i"'{- . rf T;\_, { 5 . d,’"/‘
Vo= 327K 220 = X oy s QB S
30D 327 o

16. (a) State Archimedes Principle. (il "+ LTV e s
dhein A4 b Gﬁifé;] wvop fote CLLUj oY bl whm ovded i~ M4 Lé.’EfE_LJQ/L{J W ;
> e oLt efy Yu

oA practnlle o up ot that 1o equal 2 B

Auaplated
(b)The figure below shows a rectan

gular block of height 10cm floating vertically in a beaker containing two -
B. The densities of the liquids are 0.8g/cm? and 1.2g/cm’ respectively.

immiscible liquids A and The
block is of dimensions 2cm by 3cm by 10cm.

Liquid A Block Vol of A diop lowced = Vo
Ln Ll',b‘ wld

l %bwcﬁ,

Lﬂé}lﬂhﬁ )
Z B00 RAUAID X110

~o-19aN

Determine; /j\

(1) the weight of liquid A displaced by the block. (2mks)
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