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3. (a). Some energy wasted in lifting the bottom pulley

Some energy is wasted in overcoming frictional force in the moving parts of a machine

(b). given

Efficiency, e=90%  diameter of small piston, d1=d  diameter of large piston,d2=8d1=8d
Mechanical advantage, M.A=?

. . . _ Areaoflargepiston _ ,8d \p__
Velocity ratio of hydraulic press, V.R=——— Femallpiston. —)=64 05marks

90%X64
100%

e = T=-x100%90% = -=-x100%  Then M.A =

4. Given
Mass of the sphere, m=5kg g=10N/kg
Tension on the rope, T=40N

M.A =15.6

05MARKS

Density of sea water,p = 1100 kg/m* =
upthrust, U = realweight — apparentweight

U=W+T
U = 50N + 40N

U = 90N
byArchimedesprincipleU = Weightof fluiddisplaced
90N = Massofseawaterdiplacedxg

90N = Densityofseawaterxvolumeofspherexg

90N

v = 1100kg

volumeofthesphere = 0.0082m3
(b). so as to lower his/her centre of gravity inorder to maintain his or her stability

04 marksforarelevantexplanation
5. (a). Va — Vb =5m/s , Va+ Vb= 15m/s

Using elimination method or substitution method for solving simultaneous equation

10m
s

Va =

...... 2.5 marksandVb = STm 2.5marks
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05N W=0.95N
6. 02marksforaneat&clearforcediagram

Atequilibrium, Totalclokwisemoments = Totalanticlokwisemoments
0.95NxX = 0.05Nx (45cm — X)
0.95NX = 2.25Ncm — 0.05NXX = 2.25cm
thereforetheknifeedgeis 2. 25cmfromthecentreofthelath........ 03marks

(b) Thisisduetotherefractionoflight(bendingoflightray)asispassesthroughmediaofdif ferentdensities

Thedirectionoflightraychangesasitpassesfromairtowater......... 04 marks
(b) GivenRealdepthR = 0.16m; Apparentdepth, A =?; Refactiveindexofwater,pn = 1.33
. _ Realdepth _ Realdepth _ _016m
Fromtherelation, p = Ipparentdepth Apparentdepth = Refractiveindex Apparentdepth = ——-—=0.12m
Thereforethestickwillappeartoberaised(0.16m — 0.12m) Or 0. 04m............ 05marks

7. Theshipfloatsinwater haslarge hollowpart(largevolume), makingitsaveragedensitylessthadensityof
water. Apieceofironsinkinwaterbecauseitsdensityis higherthandensityofwater.... 04marks
(b) GiUenDenSityOfCOTk = 0. 35g/cm3 volumeofcork = 100cm3Densityofwater = 1g/cm3

massofcork = massofwatediplaced = Densityofcorkxvolumeofcork............. LAWOFFLOTATION

massofcork = massofwaterdiplaced = 06._31:3&96 100cm3 = 35g

masswaterdisplaced __  35g
densityofwater ~ 1g/cm3

volumeofcorkimmersed = volumeofwaterdisplaced = = 35cm3

v 05 Mmarks

e 38.(a). The ray of light travelling to the mirror parallel to the principal axis is reflected through the
principal axis......... 1

e The ray of light travelling to the mirror through the principal focus is reflected parallel to the
principal axis.......... 2

® The ray of light travelling to the mirror through the centre of curvature is reflected along its own
path......ccooiiiiit. 3 Anytwocorrectrules = 02marks 01@

Anytworaysoflight




02marks

(b) A concave mirror form an upright(erect) and enlarged(magnified) image of an object when
object is placed the pole P and the principal focus F

Concave mirror ot

L
" 04marks

C DbjECT‘-T Image I

9. Given
Length of the iron, l0o=600cm
Li = aLoABLi = (0.0000109K — 1x600cmx100K) + 600cm, Li = 600.654cm

Lecu = «LoABLcu = 0.0000168K — 1xLox100K, Lcu = 1.00168Lo
600cm — Lo = Lcu — Li, 600cm — Lo = 1.00168Lo — 600.654, 2.00168Lo = 1200.654, ThenLo = 599.

(b). Complementary colours are those colours which when mixed in a definite ratio yield white
lightO4marks
Example; magenta + green = whitelight, yellow + blue = whitelightorcyan + blue = whitelight

Colours of light mixed Colour formed 05marks01@
Red+Green+ Blue whitelight
Yellow + Blue
whitelight
Yellow + Magenta + Cyan whitelight 10. (a)
green+ Magenta White light
Blue + Green cyan.

Lenghtofaconductor — thelongetheconductorthehighertheresistivity
Crosssectionalareaofaconductor — thethickconductorhaslowresistancewhilethinconductorhashighresistance
Typeofmaterialmakingtheconductor — someofthematerialhashigherresistancewhiletheothershavelowerresist

........................... 06marks02@

. R
10. (b). given L~ 4 mA=0.15m2V=50VI=25mA

Y =3 _ 20000L = ——1] =

R=-=20 0/m 7

L = 500m............ (02marks)



AR 0.15m2x2000Q

P =T T oom = 0. 60Muiii i (02marks)
R1xR2 60x1200
(R = —2=+R3 R = ————+80=11Q......c........ (01marks)
i) =51 =201 = 2,184 (02marks)
VeQ = V12Q = IR = 2.18Ax3Q = 6.54V.......... (02marks)
V120 6.54V
(111)1129 = WIlZQ = WIlZ.Q = 0.5454
11. (a) Because rolling friction is less that sliding friction........................ 03marks
BOX 200N, Tend to lift the box
200NSm30
0
200NCos30  force that tend to
11, pull the box
forcethattendtoliftthebox = 200NxSin30 = 200Nx0.5 = 100N......(03m

forcethattendtopulltheboxforward = 200NCos 30 = 200Nx0.866 = 173.2N...(03marks)

11. (b)

IfnofrictionthenFa = ma = mgSin

a = gSin®, a = 10—-xSin30 = 5

fromthirdequationofmotion, v2 = u2 — 2aS, V2 = 2x5—x10mV = 10—
s2 s

10m/s
5m/s2

fromthefirstequationofmotion, v = u + atthent = %t =

thereforeitwilltakes 2stomovedowntheinclinedplane.......... (06marks)



