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Please read the following instructions carefully:

S

10.
11.
12.

This question paper consists of 24 pages and a separate Data Sheet.

Use the data and formulae whenever necessary.

Read the questions carefully.

Answer all the questions on the question paper.

Show your working in all calculations, including equations used.
Non-programmable calculators and appropriate mathematical instruments may be
used.

Units need not be included in the working of calculations, but appropriate units must
be shown in the final answer.

Answers must be expressed in decimal format, not left as proper fractions.

Where appropriate, express final answers correct to TWO decimal places.

It is in your own interest to write legibly and present your work neatly.

Graphs should be drawn with a sharp dark pencil.

Two blank pages are included (page 5 and page 24). If you run out of space for a
question, use these pages. Clearly indicate the number of your answer should you
use this extra space.

The use of DBE anbDaiheiTEBaehettrir QuastienbLinadoelocie Bat0odratefully acknowledged.
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Q1
1.1B

1.2C
1.3A
14C
1.5C
1.6B
1.7 A

1.8D
19D

10x2=20

Units for C are due to F,; = ma; units for D are dueto F =W/ Ax

one string, one T, angle is 60° (i.e. must be acute, not obtuse)

vi=v2+2aAx ;  v,=0 . via+/Ax

moving east towards reference point .. x and v are east. Slowing down .. a is west
distance = displacement

F,a(6x12)=72; Aftertouching, F,a(3x3)=9; 9/72=1/8 or other methods
% eff = Py / P, X 100 = (mgh / t) / 2000 x 100

1 1 1 142 3\ . _ 3

x = (§+?) =(7) =(E) ~Ro= X

Since P =V2/R and V remains constant

R .. dissipates twice the power of 2R due to inverse proportion.

1.10 B rotation clockwise from LH Motor rule. No commutator .. does not rotate continuously

Q2
2.1

2.2

2.3
2.4

2.5

Q3
3.1

3.2

3.3
3.4

3.5
3.6.2

17
speed,,, = Total distance / total timev =4/ (2,25 / 60) (V conversion)

= 106,67 km-h™'v (3)
speedometer reading is instantaneous velocity at the moment car passes Xv
106,67 km-h~" is average velocity/speedv over the 4 km distancev’ (3)

If mathematical comparison was made without referring to specific variables only 75
If stated that the difference is due to the acceleration of the car 4

95/3,6 = 26,39 m-s™'v (1)
v v v, +26,39
Ax = LLAtv 4000V = —-——(2,25 x 60v) = v;=32,87 m's"'V

OR average =29,63v =(26,39+v)vV /2vV =~ v;=3287m'ss"'V (4)
shapes and starting point as in 2.3 vV 4 valuesvv VvV

(6)

v(m/s)
4000 1
3287 F=mrem £

x(m)

t(s) 135 t(s) 135
24
rate of change of velocityv' v (all or nothing) (2)
velocity is increasing v uniformly / at a constant rate v
OR acceleration is constantVv/, speeding upv' (2)

acc = gradientv’ = (360 - 930) / (135 - 110)v =-22,8 = 22,8 m's™2V/ upwardsv  (4)
areav = (280 x 100)v + 2 (100)(1160 - 280)v = 72000mv

100 - 72 = 28 km above surfacev’ (5) T
decreasingv upwardsv (2) 3.6.1(2)
(NO COE FROM FREE BODY DIAGRAM) Frrust
The acceleration is upwards, the net force is upwards
Acc. NIV, the rggket lryesciawnrgningdnwwaids<d2h.com 'F
g
W
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3.6.3 From graph accg%\%'a’aﬁq?%HQm /?qjég-el%@wc:e-%%'ﬁp@\/

Fy - Fiust = mav/

m(9,8) - 49000 = m(-30)v' check that Fy,,; and a have the same sign

m = 49000 / 39,8 = 1231,16 kgv' (5)
Q4 18
4.1  force of box on Joelv (1)
4.2  graph: y-axis scalev, plottingvv, LOBFV (4)
4.3 grad =Ay/Axv = substitute values on linev

= -10v m-s~%V show points used on graphv/ (5)

4.4  gradient=-gv =-10 (coe) -~ g=10 m's?/ (2)
4.5 read off valuev (no unit needed and wrong unit ignored) (1)
46 y-intercept=F,/mv valuein4d5=4/mv ~m=z=24kgVv (3)
4.7 Nov, as pincreases by a certain factor, a does not decrease by the same factor

ORaxpu#kVv (2)
Q5 23
5.1  the product of the mass and the velocity of the objectv v (2)
52 120 kg'm-s~'v, westv (2)
5.3 the net force is equal to the rate of change of momentumv'v (2)
541 F..=Ap/AtYy =gradient=(100-50)/(0-10)v =-5=5Nv, Westv (4)
5.4.2 zerov (1)
55 J=Ap=-120-50v =-170 =170 N'sv, Westv (3)
5.6 total linear momentum of an isolated system is conservedv v/ (2)

5.7 2:pbefore = z:pafter v'method
-120+80=50 + pg v

Ps =-90 = 90 kg'm's™'V, westv/ 4)
5.8  Fag =-Fga v(from NIlI) a a 1/m v(NII) ag < av (3)
Q6 14
6.1 (Enecn)a - Wi = (Enecn)s V' v for equations of E; and E, stated or implied.
200(9,8)(9) + Y2 (200)(5)? V- 3500 = 200(9,8)h + V% (200)(3)* v h=28,03 mv (5)
6.2.1 distance = speed x timev =3 x 15V =45 mv (3)

+v
ORAx = At =Ax = (22)15 = 45m

6.2.2 22-8,03=13,97 mv (1)
6.2.3 W,y = AE, + W, v'=200(9,8)(13,97) + (60 x 45)v = 30081,2 JV
P=W/tv=30081,2/15=2005,41 WV
OR P =Fgpiea X V
Constant velocity - F,pieq = Fgy + Fr v'=(200)(9,8)(13,97/45)v + 60 = 668,47 NV

P=Fxvv =66847 x 3=200541W v (5)
Q7 21
711 F =Gmm,/rPv  =6,7x107""x96 x1x 10" v /(4,25V, X 10°V gonversion)’
= 3,56 x 10 Nv (5)
answer mark only given if scientific notation, 2 dp
7.1.2 force acting per unit massv'v (2)

713 g=F/mv =3,56 x 107 (coe) / 96v = 3,71 x 10° N'kg™" v (or m-s)

OR g=GM/r2y/=(6,7x107" x1x10" V) /(4,25 x 103> =3,71 x 10°N-kg' v (3
g SO\X/nloa ed from edur)e ourceza.)com 9 3)
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7.2.1 electronsV are lostv = v =2,625 x10 Vv (4)
,6X

7.2.2 Aregion in spacev in which an electric charge experiences a force.v
The direction of the field at a point is the direction in which a positive test chargev

would move when placed at that point. v (4)
7.2.3 negativev (1)
7.2.4 Z andY both attract X resulting in the net force in the direction shownv'v

Can use force diagram to explain. (2)
Q8 25
8.1.1 current is the rate of flow of chargev' v (2)

— _ 1 1 1 _
8.1.2 R, =(10x15)/(10+15)=6Q OR T +55 R, =60 vV
=e/(R+r)v=6/(6+10+2)v =0,33A vV (5)

8.1.3 Ir=(10/25)(0,33)= 0,133 AVV
P = I?Rv = (0,133)% x (15)v = 0,27 Wv
OR V5=V, =IR,, v=0,33%x6=20VV
P=V2/RY =22/ 154 = 0,27 WY

OR P=VI=2(0,133)=0,27 W (5)
8.1.4 Rincreasesv - I decreasesv - V,,=1IrV ;ris constant . V,, decreasesv

Vet = € - Vi ¥ and emf is constant r and & constantv’

~ Vg increasesv’ (7)
8.2.1 The energy consumed v when 1 kW of electricity / power is used for 1 hourv

OR The work done when 1kW of power is dissipated for one hour. (2)
8.22 0,54/3,6v =0,15kWh=3kWxtv..t=0,05hv =3 minv (4)
Q9 23
9.1  mechanical to electricalv' v (2)
9.2 There is a change in magnetic fluxv' through the coilv. Acc to Faraday’s Law,v

an emf is inducedv in the coil .. current will flow in closed loop. (4)
9.3 maximumv (1)
9.4 1/(20 x 107°)v = 50V rotations (2)
9.5 (Yarotation) ABCDVV (2)
96 V,x*X4Vv periodis? (10 ms) v graph goes down first then upv

-1 if two cycles drawn (3)

9.71 Py, =Py OR  no power is lost OR 100% efficient v (1)
9.7.2 step-upv (1)
9.7.3 N,/N=V,/V,=I/I,v ~100/1200v =1,/ 816V - I, =68 AV

OR V,/V,=N,/N; 25000 /V,=100/1200 - V, = 300 000 V
V,I = V,I, - 25000 (816) = 300000 (I,) - I, =68 A

both equationsv sub x 2V work out V, v answer v (4)
9.7.4 P, =I?’RV Since current has decreased by factor of 816 / 68 = 12V
Power loss decreases by factor of 122 = 144 timesv (3)
Q10 15
10.1 the process that occurs when light shines on a metalv’ and electrons are ejectedv (2)
10.2 work function (of potassium) v (1)

10.3 A a 1/f V/(c constant) . metal with lowest f, needs longest wavelength light . Kv'

OR: W, =hc /2, v.. max wavelength corresponds to metal with smallest W, . KV (2)
Downloaded from eduresourceza.com
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10.4

10.5

10.6

The minimum fqu%\éH?;kP&%ﬁjdéﬁP FQd?a%Hﬁgsé? WHiSH- & &ctBhs will be emitted

from a particular metalv/ (2)

W, = hfy v=6,6 x 107* x 1,75 x 10'°v = 1,155 x 107"® Jv

1,155 x 1078 /1,6 x 107" =7,22 eVV (4)

E=W,+E = 6,6 x10 xfy =1,155 x 107"%(coe) + 2 (9,1 x 1073")(5,6 x 10°)°v
f=1,97 x 10" Hzv (4)
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