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This paper consists of 11- printed pages 
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SECTION A: 25 MARKS Answer All the Questions in this Section. 
1. On the space provided below sketch a micrometer screw gauge clearly showing the 

(2mks) reading 14.43mm. (Take the pitch of the screw gauge as 0.5mm) 

*** ******y******eso***************************. *°*°°****°°°***°°°***°°****°*°°°***° ****************** **************************** 

mm divis ions a mut 

** *****e************ ..45 ...9. ********ae**** *********************n aoo** *** ado*********** 

LLLLL CCept maKs on same s ide 
***************e ******* e************ *****o*****areenenp***** ****** *** * ************oo **a *** ************************* *********| ********°. 

SRe ve SCa\e 40 
****°******** **. ********°°*e* ****** *************°°******ono***** ****o***********************************************e****** *****°*** 

*******e***********************oa** A o*e*** *ee*** ***e****e*es*** **e*******e*e*. *ee** ***** *** eo*e***seo *** *ee *****eoe*********** ***os *e***e**. 

2. Distinguish between Cohesive and Adhesive forces. (2mks) 

..ahesxe.wACAA..3. d.. ttaS.h.e.n.etw.ahi.sle.... 
hAM..AMd.. 
..dkeswa. As.ada...fia.ch..e.ween....acki.alk.. 

..gfecna..Kands.. 

e aee*** *se *** **e***** .*******e e** *********e***************o*********a***********e ******* 

****°**°°***°**°******* 

3. The fig.1 below shows a liquid-in-glass thermometer. 

Fig. 1 

a) Name the: Thermometer. Sa.... (1mk) 

Part labeled. ooshcLCea 
b) State the change that can be made to the capillary bore in order to make the 

(1mk) **°****°°°******o******o**o***° **°** *** **** **** 

thermometer more sensitive. (1mk) 
..MAKt..aexLxedugdiametea. taaei narw only 

/m ake it more narrow 
********* *°**°°**********************e**********.ee** 

4. A form fous student lifts on his palma mass of 1Kg as shown in as shown in fig.2 

Fay 2 24 Cmn 
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Determine force F required to keep holding the mass horizontally as shown. (3mks) 

*******... ment. Andekwik.mom... . 

FF d= Fdr 

25N 

*******oa************e *******ee 0*e **oaeesoe***** *********************** e*eeeeee*e****** ******* ********.***************** ****************** 

a******e* ****°°*u *************a* *** .* ************ *** ********* *****° ************** 

****************i*************eano*****e*ossess *****soe*eeaseeee sse*aee*****.e***********e *ee**. 

5. Give a reason why pollen grains placed on the surface of clean water are seen moving 

continuously and randomly. (1mk) 

.hey...are..m.baded..LMleete.ahicleA.as. ********* 

Are...Can.haueus.x.andom..moLm. .Tte. **se*******************se *noene 
®e* **********o********** **e *** ***** 

6. In the Fig.3 below, the cardboard is pulled suddenly. State the reason why the coin falls 

into the beaker. (1mk) 

Coin 

Cardboar 

Fig. 3 Can 

(Accordng to Neustons Art law of motron 
** **********************e *** ********************************ke**i*iess** ****** ***o**osoono***** *****.sssasassoss*sassars*- * 

The..ionary.co.1..emaun..sLce..ne fals hangea....Ats t..end 
due to #e pull Jraviy om t) 

7. Fig.4 below shows a siñgle movable pulley úsed to raise a load of 50N. 

Fig.4 
Effort, E 

v 

SON 

State the velocity ratio of this arrangement. (1mk) 

2 
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ii) Assuming that friction experienced is negligible and the weight of the pulley 
wheel is 7.5N, determine the minimum force required to raise the load at a 

constant speed. (1mk) 

E=s0+1s)N = 57.5 N *******************************************************************o************************************************. 
***°*°°**°°**°T° 

e****** ********************e**** ************************ e**** ********oa o*ao * ********" 

8. State the pressure law of gases. (1mk) 

.t..akislte..rmpe.astu.xe..as.RLtant...olam. **ase *es**e a*e *********** 

** ************************************************ ******************************************ose *sooee* .*****o*oo****** 

A block of copper mass 0.5Kg and specific Heat capacity 400JKgr1K1 initially at 80°C 9. 
is immersed in water at 20°C. If the final temperature is 21°C, determine the mass of the 

water. (3mks) 

.Heatat.by.hot.copger.Heat..gaine.a...ya Ter. 
*** ********e *****ea**o**ee aodod *****®ee 0*e0*epeooo*****°*e*****e* *****e ****** coo***** ****e****** ******eooae**ee*****o********* 

. 2k..IX400 420OXI M) 
****o*o**s**** **************e *********e********************************eo*********o*****************asesososes********e******. 

*********** ..g mLA...K..de). **eeoo*******e ** **° ******** *****e seo**** ***** 

ease eoe eee ***e** ************************ **********1t******************************o* *oanso no**** ***soen******s*ooe*** **aoeecoasoscsossoes**..**...*. 

10. State the reason why heat transfer by radiation is faster than conduction. (1mk) 

. ***** toenagaRdks.Maxea.kradi.at.iom.raelk...ak.spe.fgkt..3.0KLom 
le..Xkonaten..f.partislea.(sènduchon), u.slower.dos.to.thai...etis. ***** 

11. A dripless candle is weighted slightly on the bottom so that it floats upright in a coñtainer 

filled with water as shown in Fig. 5 below. 

Flame Candlefloatr more 
Floahg Cande 

Asit buns, ts total 
weught reduas, thus 

needng es upthnuf fore 
( order to float 

water 

Fig-s 
State and explain what happens as the candle burns. (2mks) 

4| P age 



***eeoseeren esetetde ******************* **esps setsrooressasensoetseneese asrceeseesseoseancese satancete. 

*************etccoosse s*esse res****e**os spoees**ootss*s *es *nroe****tep****** ****soseesesseeaeeees*os*** **********************ce see ****** *****e*** ****e**** 

******e**o******** 

**********e********o****** aso*ne ****************e *********** 
** *********°°*****°******° 

*************************o*****. 

12. Determine the least pressure that can be exerted by a 20kg solid of dimensions 

10cmx20cmx40cm on a horizontal surface. (3mks) 

east.AM. re wuum *.econaescoo ae sseoenacoassee asess111 muisg****** ******e**********aas****| 
2500 Nm 

Nlax Area 
°°°T*** ****°****************** *****a ****************************T**°************* *****e******* ano********* *** oo**o********* 

M9 20 
** ****** ****oo******** . nssoroneneuroree *o*noe ene os**se *o*********e******************eo*** ********* 

*******e ***** .******eee****.***********..*********.******ooess*o* eon*oe tee******a*************e******************* ****e* *******a******ee* 

13. State the Sl unit of the quantity'amount of substance. (1mk) 

...Mole 
*********** *** ********************************* * *oe*re*oe**n o***o*********a *s**** *********e********ose *** **********e **** 

SECTION B: 55 Marks. 
14. a) State the Archimedes' principle. (1mk) 

************. A.hdy.pAKally..u!lg).im.mere.d....afAui.geriena 
**o** .an..Methrust.. .R.qMak....the..sght..aspla.sed.flund: 
****ee***** ***************""******"****************"****""************************ ***" *******************e** *****************.*** 

b)Fig.6 below shows a simple hydrometer. 

. 
. 

lass-stem 

B Fig.6 A.. ulb (1mk) meeeseeee*** ***e** *** **e** ****e* ****** ***** 

(1mk) 
ldentify the parts labelled A and B. 

State the purpose of part labelled B. 

Eakle......o.eat...pxight... 
i)How the hydrometer would be made more sensitive. 

AKg..he.te..00Owte. 

i) 
(1mk) 

********* *******e* ********e**** ****** ********e****** 

(1mk) 
e*********** ****soe** ***s*e************e ***** 
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c)Aweather balloon of volume 1.2m is tied to a rigid support while being flled with 

helium gas. The mass of the fabric making the balloon is 0.30kg. Determine the 

maximum tension on the string trying the balloon to the rigid support. 

(Density of air is 1.25kgm and density of helium is 0. 18kgm") (4mks) 

Upthxmat.wt.s.delsai A.. Wt..fabris.. wt HeiamtTent on 

..M9A,M9. ***************** **** "************ *** 
*************** ****" ********* ******** *********** ********** 

K:2.K!0 O.3 XOt0.18X1.2 X10 +F 
* ******.***.****er *************** *** *************** 

******************* ****** *********************** 

5 - (3t 2.16) = 9.8 4N 
. . .Amoim** ********** ****************************** ********* ****** 

****** 

****************************" ***" 

d) Explain how a submarine can be made to float and sink in water. (2mks) 

************** aRA....Let.JatR..A..hambera. he.r 
******. 

.. at he....A.TkA..AMber.. ased..d.wa la 
dxixea..RAt. reducing u.ttal kt).. n** ******e** ****** *y*************** *** ***. 

15. a) State Hooke's law. (1mk) 

********.. ..e..ny...laG..MAera.ad....fhe.x1enlon recty 

.psrKhionata.ase.tu.m..sra..mcided.tk..eleh **************** 
**i.******.*********** ***.***~******-**$****** 

****** 

**o*ae. . MAt....agt..K.SReded.. ***a************ *******. 

*************a ******************"***** 

a) A student carried out an experiment to investigate the relationship between the force 

and extension produced on a spiral spring. The student tabulated his results as shown 

below. 

Force (N) 1.5 3.0 4.5 
0 0.5 1.0 2.0 3.0 

0.8 6.0 7.5 
Extension 4.0 5.0 

(cm) 
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i) Plot a graph of extension in (cm) y-axis against Force (N) (5mks) 

it 
extenton 

Fcale 

3 

FFTHTTH*HFFTHHPEPEFFHH 
S5 4.0657o 75 

i) Determine the spring constant. (4mks) 

b6K.N... 
*******e***** 

Mt show 

eridenäm,. 
A 

***** *************** 

At.rng.aAL... atet ** ********************* ****** ** ****** *****"************ *******************" 

h:6k.7.XIR **** ******** 

*****e****°°***° ******eo******eo** "O.6E67iuF" *********** 

**ee *****e ******************** ******e ****** ************eo* *** **e*** **********"e****** e*******e**** wuUro ****** *********************************** 

What force would be required to produce an extension of 2.Scm? 

Ke....S.K.2 . 3...S.N.. ***o********************************°* ***** 
ii) (1mk) 

Ailo T.E 

What extension is produced by: 

A force of 5.5N. .. Z. 0 03667m iv) 
Alaw TF: i) (1mk) 

0Y 3.667Cm 

A mass of 700g....a.. Ek.E.M (1mk) 
4,b67Cm 

16. a) Define a radian as applied in circular motion. (1mk) 

dsa...g.Angle.akteaded..at..O r. ********« 

y..a.aKk..engf...Aa..be...mdua....tte..le 
o***** ** 

*******.* 

******a***** **********. 

**** ***** ************* **********°****** *** ****"**********°***°°************************ * *************oo** 
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b) A car negotiating a corner at a constant speed is said to have a change of momentum. 

Explain this observation. (1mk) 

Constantlchanae.n. cwechon..AeRs.tant).ceg...a!y * ***°*****. * *******************"************ 

(kena..Coa.skaat..engs...mana. ****** ******* ***s** **************** ***| 

b) The Fig.7 below shows a ball being whirled in a vertical plane. 

Sketch on the same figure the path followed by the ball if the string cuts when the ball 

is at the position shown in the figure. (Imk) 

)State the purpose of banking roads at bends. (1mk) 

..alaw..A negetiate..ke.nd.k...he.ossty.wtaat 
..Skiddnq.lby.du.cang.1ha.cdetadesty-.R..chio.aaipetad.sc) ********* 

d) A boy whirls a stone of mass 0.2kg tied to a string of length 0.4m in a vertical plane at 

a constant speed of 2rev/s. (Take g=10ms) 

State two forces acting on the stone when it is at the highest point. 

...enmpetal. . .W.RAgkt.Aepi.psK.9.aly 
Determine the 
langular velocity of the stone; 

(2mks) 

1) gravity 
(3mks) 

2. A 568.rads. ************* ****** ******* ********* ******°****************************************** 
**** ********°********************** 

*************************************************** ****** ***********************************************eeensn* . . .. 

**** ** ********** ****°***** ****************° **°*°° ********°****************** ****** ******* ********e*** ******** ***** 
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(3mks) 
Il tension in the spring when the stone is at the highest point; 

* ****** ***°e ***** **°**°°* *°*e* ********* ********ee* ************** 

***********°°********************e**************eseoe**** 0.2XO. ** 4X *******a (2-568 eee e** OZ°XtO:. 

*°°°°°***°******s********** *o****seeee e** ***** **** ******* **e**e ******************°*e 
*****eoe********************°***°°°°°*°°*°° **°****** 

z 10.636 N 
*********** ************°******°****°°° ********* ********°*****°°*********************** 

********° 

(1mk) 17. a) State Bernoulli's principle. 

.. Amng.....A.....aA.n.. ooui M....CAuje...coroPendng ********J 
e **e *** *e******** 

eee*** e*e****e ***** ******e***********°*************e********* 

b) Fig.8 below shows a tube of varying cross-sectional area. ViVzVs and Va represents the 

velocities of water as it flows steadily through the sections of the tube. 

V3 
V 

V2 V4 

Fig. 8 

(1mk) Arrange the velocities Vi, V2, V3 and V4 in descending order. 

VVV,>V 
e) The diagram below shows a Bunsen burner 

Barrel 
Nozle 

Hole 

=+ Gas in 

(2mks) Explain how air is drawn into the barrel 

A+ the n022e, gas jets in at very hqh Veloafy red«cind ko presure 

tLe bael. The hqherlqreatat atm espheric presure outi 

barrn thoua the hole. 9Page bush dir inb t 



The figue below shows air being blown through a tube of a varying9 

cross-sectional area. 

Y, 20ols D^i A 

Using the information in the diagram 
i) Calculate the outlet velocity V2. 

AMaAaY 
mks) 

***j*******""***1************* 
earliest opprhunthy 

**°**°****o*eos°oo**°*°°* 

ii) Show the relative water levels in the two capillary tubes. 

(2mks) 
18. a) Figa below shows the path of a light ball projected horizontallyY. 18. 

New path 

The ball is then made to spin in an anticlockwise direction as it moves; (1 ) 
On the same axis, sketch the new path of the ball. (mk 
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b) Using the definition of impulsive force, show that F=ma. (3mks) 
ml.ws. mV-mu R.....nar99.. n Momen tunm 

***********:* 

inme taken 
***** ***********o******* ** 

F m(V But V-s - a 
********. 

F= Ma 

c) Two stationary trolleys A and B are separated by a compressed spring and held together by a thread. The mass of trolley A is 2.0kg and that of 
B is 1.0kg. When the thread is cut the trolleys move rapidly apart. i) What is the cause of movement of trolleys when the thread is cut? 

(1mk) 
..laat..peteatial.emargychod... in4.cAnvegadh K.E 

ii) What is the total momentum of the troHeys iust before the thread is 
Cut. 

3mks) 
( K .Ze (3) 

*******************aa**. 

3X..X... ***** 

ii) If trolley A moves off with a speed of 0.25m/s. Calculate the 
speed with which trolley B moves off. 

(3mks) 
****** Momenhum..hegare..Mematsm. .M. *** 

0= M,V, V. 
******* ***** ****a******e *** 

************. **a*****.*********ae 

O 2 X0.25 + IXV2 
****ee *****e******e******°****°*******e*******°**°**********°**************°e *******************eo****°***°°************°*************** 

V .Smls reject -0.5m 

***°****°***°*°*°****°e**°*°°**°°°****°*°°°e***°****e****e***« 

LAST PRINTED PAGGE 
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