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1.

This question paper consists of 19 pages and a Data Sheet. Please check that your
question paper is complete.

2. Read the questions carefully.

3. Answer ALL the questions on the question paper and hand it in at the end of the
assessment. Remember to write your name and surname in the space provided above.

4. Use the data and formulae sheet whenever necessary.

5. Show your working in all calculations.

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

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

8. Where appropriate, express answers to TWO decimal places.

9. ltisin your own interest to write legibly and to present your work neatly.

10. Blank pages and black graphs are included at the end of the paper. If you run out of
space for a question, use this space. Clearly indicate the question number of your answer
should you use this extra space.
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QUESTION 1 GR 20 MARKS

Answer these questions on the multiple-choice answer sheet below. Make a cross (X)
in the box corresponding to the letter that you consider to be correct.

A B D Here the option C has been marked as an example.

1.1 A |BYY | C D

1.2 A B |[C¥Y | D

13 |AYY | B C D

1.4 A |BYY | C D

1.5 A B C |DvVY

1.6 A B C |DvVY

1.7 |[AYY' | B C D

1.8 A |BYY | C D

1.9 A B |[CvY | D

1.10 A B |[CvY | D

1.1 Which one of the following units represents a vector quantity?
2

A kg.m2.s2 (mtf =m.a.x = F.x [N.m so Joule] scalar)
B kg.m.s™ (Ln?')ﬁ = mv = p [momentum] vector)
C kg.m.s? (m.x.t = no quantity)
D kg.m2.s (m.x2.t = no quantity)

1.2 You have two identical marbles. You drop the first marble and throw the second marble
down from the same height. Air resistance is negligible. While the marbles are in the
air, which statement is NOT correct?

A The second marble will spend less time in the air
B The first marble will have a smaller velocity when it reaches the ground
C The second marble will experience a larger force
(both only experience acceleration due to gravity, and F = ma
,Foxm,)
D Both marbles will have the same acceleration
Downloaded from eduresourceza.com
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1.3 A sketch of the position-time graph for a moving object is shown below.
time(s)
B Gradient increasing
5 in the and getting
.§ more positive In
% direction.
Which answer best describes the magnitude of the object's velocity and the sign of the
acceleration?
v (m.s™) a (m.s?)
A increasing 0
B decreasing -
C decreasing +
D increasing —
1.4 A student draws a force diagram for a ball in mid-flight, moving horizontally to the right
after being thrown
>
Fdrag Fthrow
Fe
Which force, if any, is INCORRECT?
A Farag, the force due to air resistance As the Freebody is drawn
c E the f due t it There is no force acting to
¢: IN€ foree due o gravity the right anymore.
D None of the forces are incorrect
1.5 A moving ball has a kinetic energy of Ex. If the ball slows down to half its original
velocity, what will its kinetic energy be?
A Ex
Find equation, and substitute the change made to the _ Vs
B 2Ek variable, v (UB 2 )
By =omu? & Egg=om (%) 1 .
1 L 42 ) 2 A2 E,, ==-mv,? Eup =-m(vp)?
C -Ex Simplify the changing equation by removing the ka = 74 kBN
2 constants (=m) and don’t forget the square 2B, 2Eip _ (Va\?
2 =, =(2)
D 1E 1 UJZ 5 1 m m 22
JEx B =g () = i g tha ()
So if E, is directly proportional to vfz, if the side of the m b
equation with vfz decreases by 2 the other variable will S0
2 7 2Ey, 8Ey, 2
decrease by the same amount so % Va = m & T Va
E v? 1 2 =y?
if(EkAzl) and <%o<% )thenEkB:Z Li;&
i e Ringlieyen I} pi I m m
Dolflopdett ranreniaresaitzaicom o
it slowed down to half its original velocity. ettner Whi, = kg 07 W Big =7
GRADE 12 Ex, =3Bej Or Ei,= 4Es
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1.6  Alightbulb uses energy at a rate of 500 W while in use. It is 75% efficient. How much
energy being dissipated is wasted?

A 875 W
B 500 W
C 375 W
D 125 W

500 W X 75% = 375 W used
~ 500 — 375 = 125 W wasted.
OR

500 W x (100% — 75%)

500 X 25% = 125W

1.7  The graph below shows the relationship between power dissipated (W) and potential

difference (V) for three different resistors, Rx, Ry and Rz, at constant temperature.

V2

p R A

1
P x 7 when V is contant.

— So comparing the power of two g

options at the same voltage, —

— Px is greater than Pz, o

1 =

— anf P « ; , D?
— S0 an increasing resistance will lead P

to Power decreasing

— as P > Py then the inverse is true for
resistance, so...

— R,> Ry

resistors is CORRECT?

A Rz > Ry > Rx
B Rx =Ry =Rz
C Rx > Ry > Rz
D Rx> Ry and Ry < Rz

o

Potential difference (V)

g conclusions regarding the resistances of the

1.8  The wavelength of a light source P is twice that of a light source Q.

The energy of a photon from source P will be ... of a photon from source Q.

hc
A’P = 2/1Q and EP == /1_
P

E ! hc i t (E”>

X — as ncils cons — .

"7 (22) 2
ED

oo 7 == EQ

(or P posesses half the energy Q does)

Downloaded from eduresourceza.com

A a quarter of the energy

B half the energy

C equal to the energy

D twice the energy
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Two circuits are shown in the diagram

1.9
Ry T
R o —
Il
emf = IR

soIR= —N5> &1« A®

So decreasing current will lead to a
decreasina chanae in maanetic flux

PHYSICAL SCIENCE

v
— right
@ P out of page.
& on the other side of
the wire into page.

UlTl
hand rule

So the current through Rs is due the changing
magnetic flux in the outside circuit.

The current will flow in a direction to reinforce
the change in flux, thus as the field into the
page is decreasing the current will flow to
create a field that also goes into page with the
original field, so x- y (right hand)

The resistance in the outside circuit, Ra is increasing at a constant rate. In which direction

is the magnetic field at point P pointing and in which direction is the conventional current

through the resistor, Rs in the smaller inside circuit?

Magnetic field at P Current through Rg
A Into the page From Xto Y
B Into the page From Y to X
C Out of the page From Xto Y
D Out of the page From Y to X

1.10 A magnet is dropped through a coil connected to a circuit containing a diode as shown

below.

Magnet falls into coil

Top of coil is N.
(Thumb up, current
moves again anti-
clockwise through
galvanometer.

And in reverse bias for
diode, no emf or
current induced.

Magnet falls leaves
coil.

Bottom of coil is now
N.

(Thumb down, current
moves again clockwise
through galvanometer.
And in forward bias for
diode, an emf and
current is induced.

> galvanometer?

"\

SSeEa Al

B

C
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QUESTION 2 KH 24 MARKS
2.1 Car movement.
2.1.1 A change in positionv'v’ (2)
2.1.2 0mY (returned to initial positions) (1)
2.1.3 D-EY (when line is horizontal on x/t) (1)
2.1.4 SpeedB-C (3)
displacement Yc — VB
- v = v
_22 2ty =222
speed =5 =7 OR M= _2 "%
speed =[5 m.s~1v] lm =5m.s"1v]
2.1.5 determine tr. (4)
ve Yr =Yg XrG
=t, vV +=v =4 9 =2y
tF tf + v m xf — xg VFrg tFG
25
tp =18+ — ey 072 P
6 X — 18 trg
t
g OR| x =[2217s]" OR teg = 4167V
=18+ 4,167V
‘ te = tp +tpgY
tr = 22,17 5v tg = 18 + 4,167
tp =|22,17 sv/]
2.1.6 acceleration AB. (3)
Ve = Uy + Aaptap ¥
5v"=04+a(2) [c.o.e = 2.1.4]
5 —
E =a
s =25 ms 7]
Downloaded from eduresourceza.com
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2.1.7 Sketch a acceleration-time graph (4)
v’ know value
v labels
A v’ positive and 0
25 foB v'2 x negative
a (m.s?) (’“ T ':‘ 7 s
2.2 thrown upward 20 m.s™' 40 m directly above. what height above the ground (6)

1
(1) Spa = ust + Egt2

1
Spa = 206+ 2 (=9,8)t? v

sf, = 20t —4,9t2v

1
(ii) spp — Sip = upt + Egt2

1
S =40 = 0+ 5 (=9,8)t

sp, = 40— 4,9t2v"

Sf
20t — 4,9t% = 40 — 4,9t
20t =40
t=2sv"

v’

= Sfp

Sy = 40 — 19,6

Sfg =

20,4 mv

Sy = 40 —4,9(2%)

Downloaded from eduresourceza.com
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QUESTION 3 FMC

3.1 DOWNWARDY (weight)

3.2 maximum height

PHYSICAL SCIENCE

30 MARKS

(1)
(4)

2 — 4,2
vmaxh =u”+ Zghthrown

0 =142 + 2(—9,8)hv(+signs)

v? = u? + 2als

0 = 142 + 2(=9,8)(s; — s;) v(Lsigns)

—1% _ ~196 = —19,6(s; — 9V
—-19,6
OR —196 _
hihrown = 10 mv’ -19,6 =S5
hmax (v=0) = hthown + h/ 10 V= Sf— 9
My =10+9 =[19m ] sy =[19mv]
3.3  velocity ball strikes grandstand (vgs). (3)
Ugs = Uthrow + 9tgiven
vs = 14+ (=9,8)(3,32) v~
Vs = 1432536
v, = —18,536
g5 = (18,54 m.s~* v down V]
3.4 height, h, of grandstand (gs). (4)
1 (Vgs +u)
Sgs :ut+§gt2 Sgs :—952
1 —-18,54 + 14
— 2 ]
g5 = 14(332) 45 (-98) 3327 | oR Sge = (— 3,327

Sgs = 46,48 — 54,01
Sgs = =7.53mv’

sgs = (=2,27)(3,32)
S,.= —7.54mv’

I

METHOD 2:

THEN

vis = u’ +2gs

18,542 = 02 + 2(9,8)s
18,542 = 19,65
s=1754m

Sgh = hmax — Ss

Sgh =19 — 17,54 m

As = s4 — Ah v’
As = —7,53 — (—9)
As = 1,47 mv’~
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3.5

3.8

3.9

3.10

GRADE 12

Distance travelled in 3,32 s.

PHYSICAL SCIENCE

3)

distance = hprown + Rreturn + Sgs¥

distance = 10 + 10 + 7,54 v~

distance =

distance = syp + Sgown¥

OR
distance = 10 + 17,54 v~
[c.o.e

- 3.4 distance =

Sgs]

average velocity.

Vavg =

Vavg =

Vavg =

(3)
As
At
-7,32v"
3,32
-2,27m.s7?!

% 2,27 m.st downv”

time elapsed bouncing - ground?

3)

Use quadratic formula:

s = uty +Eat§

1
—1,47v'= 17,5t, + 5 (—9,8)tEv

0 = 1,47 +17,5t, — 4,9t}

L1755~ V17,52 — 4(—4,9)(1,47)
- 2(—4,9)

_ —17,5—- /335,062

t =
-9,8

t=[3,6545 7

OR | Calculate velocity before bouncing on
grandstand.
v? =u? +2gs

v? =17,5% + 2(-9,8)(—1,47)

v = /306,25 + 28,812
v = 18,305 m.s~ !t downv”
Then calculate the time in freefall

between the two bounces.

v=u-+ gtb
—18,305 = 17,5 + (=9,8)t, v
—35,805 _ .

—-9g8 P

ty = |3,654 57

IF: The following is used only one mark:

v=u+at
0=17,5+(-9,8)t
t=0,79sv

time thrown - ground.

(2)

ty =t, +t,v][c.0.e —3.7]

Download ed3fsomxstureseprceza.com
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3.11

Velocity (m.s™)

=20

GRADE 12

{14mst v
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17,5m.s' v

6,974 sv’
)

8

time (s)

-18,54 m.s' v
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QUESTION 4 KH 19 MARKS

4.1  When a net force, Fnet, is applied to an object of mass, m, it accelerates in the direction
of the net force. v' The acceleration, a, is directly proportional to the net force and
inversely proportional to the mass v (2)

42 Fyis655TatyY

4.2.1 (4)

» T
=

- Fngreater than Fyv’
- Fu shorter than Frxv’

- Correct labels usedv’

<

Frcorrect angle.v’

-

g FT

422 Fy=(F,+655sin(12°)) |OR| Fy=mg+ Frsiné |OR| Fy=mg+ Fr, ¥V
(2)
4.2.3 Magnitude of friction. (3)

Fr = i Fy v

Fr, = (0,56) ((70)(9,8) + 655sin(12°) )v
Fr, =0,56(686 + 136,182)

Fr, =0,56(822,182)

by, - (36042871

4.2.4 acceleration (4)
Fpee = mav”
Fr,+ F;, =ma
Frcos® + Fy, = ma
655 cos(12°) v'— 460,42 = 70v"a
640,687 — 460,42 =70 a
180,267 =70a

a=1258m.s2 /]

4.3 acc between x-z

4.3.1 DECREASINGYV (1)

Downloaded from eduresourceza.com
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4.3.2 - The angle (0) will increase as the person approaches the pulley.v’

- This will cause Fry to increase thus increasing the Normal Force.v’
- Friction will increase as it is directly proportional to normal force
- Fr, < FyY
OR
- The horizonal component of Tension will decrease as the angle increasesv’
- This will cause a decrease in Fpet.
- Frpgr o Fp¥ (3)

Downloaded from eduresourceza.com
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QUESTION 5 FMC 18 MARKS
51  gradient i oAt (4)
_Ay _dp
M=Ax~ At 7

Ap = Fpot AtV o Fppr = ? v~ so physical quantity is F, .. (N) v~

5.2  kinetic energyv is not conservedv’ (ZEkl. +* ZEkf)
only v momentum conserved. (2)
5.3 impulse (3)
J=A4p
J=3-(-1)¥
J= ‘4 N.s/forward/l

5.4 vofredcart (2)
p=mv
8 =4vv’
v = |2 m.s™ 1 forward/l

5.5 displacement.

Wiet = AE, Ap 4-—8

= — = = — v’
. Fret i 1 4N
FpoeAx = =mv? — —mu?v~
’ ’ v br_Z_ 1m.s (V)
Ap 1 52 1 r=m e ™
— V' Ax =— —v) ——mu?
. Ax Zm(m ) 2mu
—4 1 421
- —a Y 2y,
( 1 )Ax A (4) 7 WY W, = AE,
—4Ax=2-8 1
* Fpetdx = =mv? — —mu? v(infered)
—4Ax = —6 2 2
1 1
— — 2 _ 2
px = [LE s sl = S (D)~ @)
—4Ax=2-8
Ax =1(15m
5.6
56.1 SAME ASY (1)
56.2 LESS THANY (1)

Downloaded from eduresourceza.com
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QUESTION 6 ZN 17 MARKS
6.1 determine the height, h (3)
Emi - Emf v Emi = Emf‘/
E 0=E 0
P T U v=,2gh
mghzlmUZ v2=2gh
2 . 11,22 = 2(9,8)hv”
(4)(9,8)h =54 (11.2%) 12502 X
2 8 "
39,2h = 250,88 h=l64m
h=16,4mv]

6.2

6.3
6.4
6.5

6.6

GRADE 12 14 of 19 PHYSICS - PRELIM -

Principle of conservation of mechanical energy,v” no external forces so no energy is

lost.v’
Normal Force(Fn) |OR| Weight (Fg)v”
The normal force acts perpendicularv” to the motionv”. [ W = FAx cos 90° =0 ]
Work done by friction
Wier = A v
AE, + Wy = AEy
(4)(—9,8)(3,4) v+ Wy =0-— %(4)(11,22) v’
—133,28 + Wy = —250,88

W, = 17,671

Angle of slope
Work done by friction over distance of slope.
W; = FrAxv”
—-117,6 = —21 Ax[c.0.e — 6.5]
Ax =56mv’
it slid 5,6 m up the slope (hypotenuse) to a height of 3,4 m (opposite) so...

] y o height
sinf===—=————
r h slopelength
o - 3,4v"
sinf = 56
6 =\37,38°

Downloaded from eduresourceza.com
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QUESTION 7 ZN 10 MARK

7.1 The total linear momentum of an isolated system remains constant v'v' (2)
7.2 New velocity

(if the mass mgy, is 1 (5)
P = Py
MypUap = My Va + MpVp
(me + Mycpn)v; = MUy + MycpmVicmp v
30(4m) v = 3mv; + 1m(210)v’
120m — 210m = 3mvg
120m — 210m = 3 mvy
—90m = 3m vy
—30 = vy

% 30 m.s v backwardsv”

7.3  The rocket experiences a forward force¥”, the transporter therefore simultaneouslyv”

experiences a force of equal magnitude back onto it.v’ (3)
OR

The transporter experiences a net force, .. change in velocity(only one v)

Downloaded from eduresourceza.com
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QUESTION 8 KM 13 MARKS
8.1

8.1.1 The current through a conductor is directly proportional to the potential
difference across the conductor at constant temperaturev'v’ (2)

8.1.2 Voltmeter (2)
Pfan = Vfanlfan
Pfan = V(IA X 2)/

50 = V(2,5 % 2)
V=10Vv
8.1.3 energy (2)
W = Pt

W = (50)(90)v’

w = [450077]
8.1.4 INCREASEY (1)

8.1.5 Total resistance will increase.v’
Current will decrease in circuit, but current through lamp will increase.v’
P=I?’R P« I? as the resistance of lamp remains constant.v’

So the brightness or power of lamp increases. (3)

8.2 Cost 3)
cost = kW X h X unit costv”
80=0,4v"Xh x 3,48
80
(0,4)(3,48)

h =(57,47 hours v

h

QUESTION 9 KM 16 MARKS
9.1  The total energy supplied per coulomb of charge by the cell.v'v’ (2)
92 r (2)

emf =V +Ir

12 =10+ 2rv’

2=2r

Downloaded from eduresourceza.com
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r=
9.3 current (2)
i 14
"R
i 10
20
[=1[054
94 Ro (3)
P =I?Rv
5,85 = (2 —0,5)2R
5,85 = (1,5v)2R
5,85
2,25
9.5 Rs (3)
Vol 14
s = IS
™ — 10
715
R, = 6,67 Qv
RS = RZ + R3‘/
6,67 = 2,6 + R,
R; =1(4,07 QY
9.6 INCREASEY (1)

The total current will decrease v

The lost voltage will decrease as emf = Vp + Vipst ¥~

as Viest= I r = Viest o | @s r is constantvy’

so if lost voltage will decrease causing Vext to increase. (3)

Downloaded from eduresourceza.com
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QUESTION 10 SG 18 MARKS
10.1 The induced current flows in a direction so as to set up a magnetic field to oppose the

change in magnetic flux.v'v’ (2)
10.2 SOUTHvV (2)
10.3 Frmag?’

Fmag sSmaller than Fyq

104 Bto AV 1)

10.5 - As the north pole leaves the coil |OR| The permanent magnetic field is upwards.v’
- Magnetic Flux is decreasing in the coil.v’
- A south pole is induced on the bottom of the coil to oppose the change in magnetic
flux.|OR| The induced magnetic field is upwards to oppose the change in magnetic flux

— causes an emf to be induced in the coil.v’ (3)
10.6 The magnet is moving faster as it exits the coil as it has fallen further.
v % & emf « %\/ So as velocity increases time decreases, and then as time

decreases emf increases.v’ (2)
10.7
10.7.1

Graph of induced emf vs time for a magnet falling
though a coil.

- mirrored over x-axisv’

0,5

- Maximums greater and

0,0 0.1 0,15 020 tme (s time shorter.v’

emf (v)

-0,5

' (2)

10.8 The alternating currentv” in the primary coil a induced a magnetic field in the core,v’

more coils are on the secondaryv’, increased the induced emfv’ (4)
Downloaded from eduresourceza.com

GRADE 12 18 of 19 PHYSICS - PRELIM - MG



ST BENEDICT'S COLLEGE PHYSICAL SCIENCE

Downloaded from eduresourceza.com

QUESTION 11 SG 15 MARKS

11.1

11.1.1

11.1.1

11.1.2

11.1.3

11.2
11.2.1

11.2.2

11.2.3

11.2.4

11.2.5

GRADE 12

............. % 2)

The resultant magnetic field is zero at P.
Thus current must be flowing to induce a magnetic field out of the pagev’
to oppose the permanent magnetic field into the page.v’ (2)

TOWARDS.V (1)

When the conductor is parallel to the magnetic field linesv".

OR angle between current and fluxv' must be zerov’ (2)

Kinetic (mechanical) energy to electrical energy.v’ (1)

Yes,v slip ring commutator present.v’

OR A force is appliedv’ (2)
The emf induced is directly proportional to the rate of change of magnetic flux
(flux linkage)v'v’ (2)

S A c
=3
g D t(s)
(3)
Vv’ (1)
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