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2 &) (i) Name two examples of contact [tes; ansa nig s MG S o TR A B 0 (2 marks)
(i) State two differences between mass dnd weight, (2 marks)
(iti) A certain mass has aweight of SO N on the moon where the gravit m(m W inte rml\ is2.5 N/l\L-
Determine the weight of this mass on carth, w0 o N & 5 B (2 marks)
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"b)  Theacceleration of 4 parachutist dropped from a plane decreases until af some point in his fall his velocity
becomes constant,
\ v (i) Draw a diagram indicating all the forces acting on the parachutist as he falls. (3 marks)
. Explain why:
Ll i) his acceleration decreases during the carly part ol the (,\II ; (2 mark)
¥ (i) his velocity hecomes constant later. i -4 i (2 marks)
Y
ret s ¢ (xv) Name thc constant \(‘!ou(y \.c«m.rm,\\ \)M atsl N (1 mark)
e
c) . (i) . . Stale twa (actors which determine the magnitude of the moment of a foree, ‘4 - b L (2 mark)
A unltorm solid beam 1m long is plvo(ed ata point 20 cm from one end of the beam. “T'he beam is
balanced horizontally by a weight 10N hanging from the end closé to the pivot. J b
(ii) -Draw a diagram <howmg the beam baldnccd by the forces. LA (1 mark)
(iii)  Determine the weight of (he beam. oo (2 mark)
(iv)  Namc one dcwcc which is an application of the Jprinciple of moments. A = mark)
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,2 a) The iollo“m;_, uaph shovis thedmotidn for the first 30 s of an object moving in a straight lince.
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(i)  Describe the motion of the body during cach stage of ltns period, (3 marks)
(i) What displacement did the body make in the 30 s? : (3 marks)
(i) Draw the displacement time graph for the whole nm(mﬁ using the seale on the time axis and
indicating three important values on the dlsplucunw( axis. (4 marks)
b) A cartravelling at S m/s is aceelerated unlfolmly and travels 4 dnsl mee ol 300 min 20s. Caleulate
(i)  theacceleration of the car. /1‘)./ oy 7 i | (2 marks)
(i) the speed of the car at the end of 20 s, Ve el ‘ e TR (2 marks)
: At , c
c) Name the Newton's Law involved and use it to explain the Iollm\lm_ VLR o g g ortaela s

[N

(i)  Asair cscapes through the mouth of an inflated Imlloon u darts !mmu(l in the opposile direction. 1
: (3 marks)

(i) When a fast movm;: car suddenly slows dmm the occupants are thrown forward, (3 marks)
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The diagram shows a block of mass 200 kg being pulled uprain inclined plane at constant specd

a)
of 1500 N.
’ S 0 B
bl 1= 1500 N
Q’é I'm
200 »
N R
R D
) \ Figure 2
jf e OO R :
(i)  Calculate llm sain in potential energy of the mass as it moves from A to 3.
i\ (i) Determine the work done by the foree (1) in moving the'| 1 ass from A to 3.
(i) Account on thg difference between the values obtained in' (i) nd ( (ii) above,
g A Kl t b Bh e el "ARe OhLe Ay e
b) You are pr()\'idc(l with a heater ol known power, a thermomeler, 50nk insulating material, stop

YL balance to use in measuring the specific heat Lui;mll) ol a solid metal block.

o) (1) Draw adiagram showing this apparatus pmpuly dSSL.H]bIL,d Im this’ purposc. | (2 nurks)
i i (i)  Listall the quantitics you would measure.” (2 marks)
(ii1)  Show how you would use these measured qu(mlmu to ohhnn a value lm the specilic heat capacity
(e of the metal. (2 marks) ¢
(iv)  State onc precaution you would take to ensure good results. %3 Sy i‘ 5 & (1 mar l\)L
: } Y
¢) (i) During hot sunny periods in coustal arcas, a steady wind which reverses direction every 12 hours is-
often noticed. State the direction of the day time bréeze and accbunt for its existence. (4 marks)
(i) Lxplain why o scald caused by steam at 100°C is mLLL scrious {han one caused by an equal mass of

by a force

(2 marks)
(2 marks)
(2 marks)

w.uch and

(3 marks )

water at the same lemperature. < Neasin A \,qhun £ Vewl A oveC4s
fagandg b ¥ :
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(a)  Lxplain the meaning ol “the density ol mercury is 13,600 kg/m i (2 marks)
(b)  Youare given suflicient quantities ol two similar miscible liquids'A and 13 in two different Jars, one
yeaker ol unknown volume (v) and a bulance. You are told that the density o' A is greater than that ol B,
beaker ol unk | ) and a bal ¥ told that the d ly ol' A is greater than that ol B
(i) Listthemeasurements you would make in an experiment to investigate this fact. (3 marks)
(ii) Usmﬂ the measurements made and the unknown volume (v) ol the beaker, write down expressions
B e . & (
4 lm el o L’ Bl i Iu]mds (2 marks)
) 4
(iti)  Write down your conclusion to conhirm that o > (“. (2 marks)
() (i) State Hooke™s Law. (2 marks)
(i) Give once example cach, ol a substance which obeys Hoake’s L.nv and onc which does not obey
Hooke’s Law. e (2 marks)
(iif)  On the same axis, sheteh force versus extension graphs for the two materials. (2 marks)
(d)y () State two characteristics ol pressure in liquids. (2 marks)
© (i) Inorder to avoid sinking. soldiers crawl on their bellies across swampy ground instead ol walking.
Lxplain how this action prevents sinking. (3 marks)
(a)  Explain the following obscryvations:
1) Solids have a fixed shape and o Hixed volume, (2 marks)
i) Liquids take up the shape ot thelr container but have a lixed volume. (2 marks)
1) A gas from a small container can 1o very large container. (2 marks)
(b)y () Gases are compressible but liquids are not compressible. Explain, (2 marks)

g
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(ii) . Give onc uselul consequence in cach case of the incompressibilits of liquid and of the
compressibility ol pases. C (2 marks)
(c)  Uscthe kinetic theory o explain why:

(i) as the temperature of a fixed mass of gas al canstant volume increases iy pressore also inereases.
g (3 marks)
(it) as waler in dish evaporates the remaining water in the dish cools, (3 marks)
(d)  When smoke trapped in a glass cell is ilumipated and obser vedunder the microscope. g particles are seen
to be moving haphazardly.
(i)  Explain why the smoke particles move haphazardly. (2 marks)
(i1 Describe a situation where this type of movement can be obscrved without anv experiment set up.,

; (2 marks)

I (@) Judith rubbed the cork of her p'ﬂSliC:.}';(.‘)'l‘l;()!J dry cloth. then brought it near some small picces of paper. The
i, . picees of paper immediately jumped onto'the cork. On sceing what happened, her sister Pauline, ribbed
~the cork ol a similar plastic pen on a moist cloth and brought near the picces of paper. To her surprise the
+picces of paper were not attracted. e 3 .
L) Explain carclully why J:u‘d‘i!l:x’s:'(cork) ‘;;'cﬂn ij()gll(l pick up the picees nl"pnm"r. (3 marks)
(i)  Explain why Pauline's pen (cork) could not pick up the picees of paper, (2 marks)
: . o Rl Tl
(b), . Youare provided with a negatively charged lealelectroscape. a charped polythene rod and an uncharged
. polythene rod. T i :
(i) State the type of charge on the polythene rod, and explain how it might have acquired (he charge.,
’ N S ¥ ) (2 marks)
(i) Explain how the leal-clectroscope may be used (o identify the charged polythene rod and the
uncharped poly(hlcllcﬂ'odl.' P 3 (4 marks)

Lz I A O RG .

(¢) A current ol 20 A passes a point in a conductor for 8 s. (Electronic charge = 1.6 x 10-19 ()
(i) What do you understand by a current of 20A? (1 mark)
o, (i) How many clectrons fMow in lhg{cpleg[u‘c(on? : (3 marks)

[ (W Figure 3 shows two pith balls coated with metallic paint and suspended by lieht insulating threads

: 2 S )
Gl T X
i el
) A B3
Figure 3;
(i) State what you would observe as soon as b()lllgbulls arc given cqual positive charges. (1 mark)
- (i) State how this “cflect” varics with the separation between A and B3, (1 mark)

(iti)  Draw a diagram showing all the forces acting on ball A while the “effect™ is in operalion. (3 marks)
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: - ’ : (2 marks)

7.q (@) (1) State ¢ s law
X (1)  Sketch graphs ol current (1) ( on the vertical axis) ALamst Pel (V) (on the horizontal-axis), fora
a semiconductor diode respectivelys - (2 marks)

o ¥ : X : 3 ¢
o investigation on the variation of cutfetit flowing througl aiv unnamed material

(b) . . . s\
1ls. She obtained the Tollowing resylls.
] 0.50 o . a0 Sl
B 0.10 0.1 e
(i) Plota graph ol p.d (vertical axis) against current (horizontal axis). (4 marks)
(i) Use hoto tind the pad across the material when the u;nm[ is 0,18 AL and henee determine the resistunce
al & i (2 marks)
(c) Figure 4 shows four lamps connected in a cireuit
i
Figure
(i)  Caleulate the effective resistance of the two L amps conncclul in pdmlld (2 marks)
(it Calculate the wtal resistunce i the whole circuit. (1 mark)

(iii)  Calculate the rate at which energy is dlSstdlL(l in lhc 3 Q Iamp (4 marks)

(iv)  Calculate the p.d across the 4 QI mlp (1 mark)
(v)  State two advantages ol connecting leps in pamllcl hllh({l lh.m in scrncs © (2 marks)

8.8 (a)  Figure 5 shows a conductor carrying a d.c current upwards through a vertically placed cardboard.

Conductor - —— e R T
AN
Gardboard =5
]
[} : %
: Figure5 g
(i) Copy the figure and draw the magnetic ﬂll‘( pdt;cm lelmd lhc conduum (2 mark)

(i) On a separate diagram draw the magneti¢ ﬂux pd(lun mound 1wo closc conduclms cach carrying
currents vertically upwards. Indicate th (|II(_(.(IOI1 of the loth buwcr.n the two conductors.
' : : (3 marks)

Hou..
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(b) vFlgure 6 shows an arrangement that can’ be used (o investigate how electromagnetic forces vary with
current, ANy : :
Spring balance :
Iron i
2 e ;
# Soltiron core
Figure 6
(i)  Whatis an electromagnet? 4 ; (1 mark)
(i) Explain how the arrangement operates. (Include in your explanation how measurements are taken;
how current is varied). i (5 marks)
(i) Explain why soft iron is used in the cé»re rather than steel. (2 marks)
(iv)  Name two other devices that use elect;;'omagnets. (2 marks)
@) A translormer connected to a 240 V a.c. mains used (o lighta 12 V. 36.W Jamp.
(i) What current docs the lamp need to light correctly? (2 marks)
(i) What current is drawn from the mains? (2 marks)
(i) State any assumption you made in your caleulation. g (1 mark).
ff"""TzT'""‘“iT('_‘“""" I e e S Ee
i () ¢ and * arc both isotopes of carbon. The sceond isotope, C - 141, s radioactive and decays by beta

cmission, :
(i)  Whatare isotopes? , (1 mark)
(i) Wrile down onc similarity and one difference between the hwo isolopes. (2 marks)
(iii)  What sub-atomic particle has the same nature as the beta particle? (1 mark)
(iv)  What part of the alom emits the beta particle? Explain how this is possible? (2 marks)

(v)  Draw a diagram to show the naturc of tracks that the heta particles would produce in a cloud

chamber. and explain their nature (2 marks)

source ol gamma radiation is pointed at a GM tube connected 1o arate meter. Sheets of lead of different
hicknesses arce placed between the source and the GM tube. The count rate is measured for cach sheet and
< the results recorded in a table.

Tflc"aq sheet /mm LN T
 eouniee )

(i)  Plotagraph of count rate (v —axis) against thickness (x axis). - (5 marks)

(i) What thickness ol lead is needed 1o half the intensity of the gamma radiation? Show how vou obtain
your value, (2 marks)
(i) A similar source cmits gammarays al the rate ol 120 counts/sce. it is to be transported in a lead
container, and the cmission ol gamma rays from the container miist not exceed 15 countsssee, What
minlmum thickness of container is requiiied? (3 marks)
(iv) It is supgested that placing7 the lead 'con!z'!in,Ci' In a strong clectric ficld would further reduce the
gamnia emission. State whether this [s 1}11’0 and explain your answer. (2 marks)
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(c)

(d)

shs to illustrate the meaning of the Woktls: amplitude, wavelength, and period.

d definitions are not required). (3 marks)
e an experiment Lo show that sound waves uuimﬂ trayel through a vacuum but light can.
(5 marks)

(i)

cater waves behave alter passing st an aperture.

i
i
}

)
N
‘ EN
(1) 5..&;11\; name ol this elfect. (1 mark)
(i) State two lactors that determine the magnitude ol lhlb cellect on the mmmm” water wave. (2 marks)

IFigure 7

Sound waves are associated with compressions and rarcfactions in the air through which they travel.

(i) Explain the meaning of the underlined words, ! (Z marks)

(i) Sound waves rom a source of frequency 5100z travel thfough air at a speed o 310 m/s. Caleulate
the distance from one compression to the nearest mn.ldLlImL (2 marks)

A sound wave can be produced by plucking a guitar string.

(i) Difrerentiate between the sound wave and the wave on the guitar string itsell. (2 marks)

(i) Bricly describe three ways by which the frequencey of the note produced by-a guitar can be
increased. (3 marks)

(b)

(i) What is mecant by the term relractive index? (1 mark)
(i) A swimmer standing by the edge of'a gool of water obscerves that the swimming pool looks

shallower than it really is. Draw o labeled ray diagram that explains her observation. (4 marks)

Some lat fish (locally called “cover pot™) have their both eyes facing vertically upwards,
(i) Name the phenomenon that enables such [ish to see objects below them in waltcer. (1 mark)
(i) Draw a labelled ray diagram 1o show how this is possible. (2 marks)
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(¢)  Figure 8 shows i scl up used (o produce a QHL spu!mm m \\ hvlc light.

Prism ’ / <

T o
e /ﬁ |

Ray box i
e lens | i ’ / \
ileng 2 i

Screen
Figure §

(i) Copy the ligure and complete the paths of the two ravs 1o show how the pure spectrum is l'ormcd

| '

(i) Name Ihc radiations |mmulmlcb bc)on(l X .m(l Y oop the sereen ind state how o wh ol the rat lmlmm

could be delected.” ¢+ = '
(i) What do you call the (hshmu: Ivu\\un the ray box and‘l.ens 12
i ore g
(d) - A simpiciens camera is 1o be usul to take asnap short ol'a 18 m tall soldicr, standing S m

away from the

camera lens. After all adjustments the film is found to be 100: nmm away from the luu Caleulate the hcighl

ol the image that will he lmmul on th filmy \k'hum the shutter is eventually opencd.

Al..n
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