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Michael Mount
Waldorf School

Grade 12 Physical Science
Physics Preliminary Examination 2023

28 August 2023

_ 200 Marks
Full Name: M ...................................................................... 3 hours
INSTRUCTIONS:
For Examiner’s Use | For Moderators’s Use
: Mr. K. Bennett Mr. K. Hall
1. This paper consists of 28 pages.
2. Write in dark blue or black pen. Qbiestion Mark Questitg Mk
3. Answer all questions in the spaces 1 /20 . s /20
provided on the question paper.
4. You should show all your working on the 2 /14 2 /14
question paper.
- 8 /30 2 /30
5. Where appropriate, express answers to
TWO decimal places.
g & 13 4 13
6. The number of marks is given in brackets
() at the end of each question. 5 /7 5 7
7. TWO blank pages (pages 27 to 28) are
6
included at the end of the paper. If you /18 o /18
run out of space for a question, use
7 /21 7 /21
these pages. Clearly indicate the
question number of your answer should 8 /18 8 18
you use this extra .
9 r8| 9 /28
b ng| 10 18
L na| M 13
Total /200 Total /200
Initial Initial
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OICE
Question 1 [20 Marks)] MULTIPLE CH

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

Power and Work

A

B Mass and Mechanical Energy

C  Weight and Electric Field

§ Electromotive Force and Impulse

)
1.2

An object initially at rest travels a distance d in a time ¢ at a constant acceleration,

What is the time taken for the object to trayel 16 d from rest at the same

acceleration?

21
41
81
16 ¢

O 0O m >»
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ONE-DIMENSIONAL MOTION

]
9raph below re

Question 2 [14 Marks

The velogit

d

g her bicycle in a northerly

n’ls the molion of a girl ndin
* @ Combined mass of 45 kg

prese
e have

and her bicycl

y-lime

irection. The girl

(,.s-w) A3100]8A

time (s)

2.1 Define velocity.

(2)

of positiom OF: the rate of displacement
aumaent VYV

'/Nnrtk'/

-l
2.2 Write down the girl's initial velocity: 5""

R Hoe. vate of Chonge of . dasp!

+(2)
(2)

2.3 What is the resultant force acting on the girl between C and D? 0

(2)
(2)

w

2.5 Use the graph to calculate the acceleration of the girl between D and E

304

form occelecabonv

2.4.1 FromBto C: .. WAL

Corm velac

2.42 From CtoD: . VAN

2.4 Use the information on the graph to describe the motion of the girl

()
[14]

v

v
Acceleration: 0.5 M-S"‘SO!A“\ -

v
£00-535

a O-10
= -0.15 m.s" T

. bV
At
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Question 3 [30 Marks] FALLING BODIES

; ¢ r balcon
A child throws a golf ball vertically downwards from a 1sll ﬂ(r)]um l;w t,'lgn(:
The velocity versus time graph below represents the motio 3
Air resislance can be ignored

3
v
(m-s™)

24

3.1 From the graph, was upward
Circle the correct option.

S or downwards taken as the positive direction?

UPWARDS / QOWNWARDS / (1)

A % 7 (2)
3.3 At what speed was the golf ball thrown? "‘m~$..‘/ ............................. (1)
3.4 At which point did the golf ball hit the ground for the first time?
Choose from A, B, C or D: A” 2)
3.5 Where on the graph did the golf ball reach its maximum height after bouncing?
Choose from A, B, C or D: C \/\/ )
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e gligvl(‘;tt)l;]\‘i(‘l[,)::l::];i not equations of motion to determine the height of the balcony
OX = area umder v-t grarl\ v
= 2(4)& 3(D20)
328m
v
Height of balcony: “ m mVﬁ“I& wﬂd
(4)
3.7 If the golf ball has a mass of 150 g, what force does the ground exert on the
golf ball between A and B?
Method | Mci-kn; L
o2 ’.‘L.—ls rnct s ﬁ 3
205-2 f r y m( Vg -V
2 =00 M-S?’ gravity wvﬂ = -—'rt
= 600 M.S‘tuln.uds %5(«‘) s s 06-6-2%]
Takma wp as posttive G 00§
Fact 2ma
Fgmmd ‘Fgmnbj =0-l$(500) . s /
Force of ground on golf ball 1""1 Nl&pwa"-'b ......
v v (5)
3.8 What is the momentum of the golf ball at point C? Okq.wms™ @)
3.9 Calculate the total time it took for the golf ball to reach point C.
Choose upwards as posttive
Vizbms™
Ve Om.s™
* =+ oAt P
(0) = (6) + (-4 8) At Time: ... 6= "63 .........................
At - 0“‘5 / (3)

Tovol 4ime = 2.055 + 0.61s = 2.6b¢
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e change in position
3.10 Sketch a displacement-time sketch graph to rep;ﬁze:etlg:my.“me S
| of the golf ball for the same time period given in o e D must be ciearly
No values need to be shown, but the positions A, B, & @

marked. Take the ground as your frame of reference.

Down I pos;h‘;&

Displacement
(m)

v
e s §37 L g

Time (5)
.sha.pt

v e

(%)

3.11 Draw an acceleration-time graph for the same
graph. Positions A and B must be clearly show
Mark anv sianificant values on the araph.

period given in the velocity-time

Acceleration

(m.s72)

N
\

qt

. g
0 « 2 "
w! :lbs Time (s)
vy
-‘m....I..l..!.ﬁ
A S
(3)
[30]
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Question4 (13 Marks) ROCKET SCIENCE

A model ro
cket is 2
fired vertically upwards from rest at ground level.

The rocket
accel 3 ,
erates upwards at 25 m.s2 for 15 s and then runs out of fuel.

Air resistance |
nce s negligible. Take the ground as the reference point.

b pmne

41 :
Calculate the rocket's maximum height above the ground.
AAA

While otedlerntion 1§ 26 m.S*
; i 2
§T Mt :\;g:;‘*‘:).(‘;‘?: Ve2: Wi+ 200X
()= 13761+ 22057

e 2812.5+
Runs out of fuel ez MY 4wm v’

Vgs Vit o.At

s 6 v(25)08)
v

2 315m.s" q937.24m"

Maximum height: .. P tEt i SF e

(5)

42 Calculate the time the rocket is in the air from launch to crashing on the ground.

@ 'Ss v’
@ Vf sV ¢ o. At
® (o) 3716 * (49
A3 m 3‘-’165
0 6 6 px:Vidt 4 Talar)>
~qag124 = 0 + % (M40
33 Dt = $5.15s

4.3 Define displacement.

A‘..f-.hm.g_&.‘m...pns.tftion.f!../ .................................................. o

4.4 What is the rocket's displacement when it reaches its maximum velocity?

Displacement: .. M. S8 S50 B
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Question 5 [7 Marks] SYKDIVING

A skydiver jumps from an aircraft.
The graph shows the vertical velocity of the skydiver during the first 40 s of the fall.

His parachute is not open during this time.

Vertical
velocity

Timeins

5.1 Draw THREE free-body diagrams for the skydiver for times AB, BC and CD.
AR 8¢ | Fur ¢d Foui Fy>weight
I v 1 4 v’ Fair 2 00f
Iy Fg

resistance
kS

; . , . (3)
5.2 During which portion of the skydiver's journey is mechanical energy conserved?

Choose from AB, BC or CD: AQ ........................................................... (2)

5.3 The skydiver opens his parachute after 40 s. Continue the line on the graph to show
how the skydiver's vertical velocity changes and reaches terminal velocity.

Vertical
velocity i ‘/
—— =
0 (2)
1 T T T 1] 1 R |
0 10 20 30 40 50 60 70 [7]
Timeins
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Guisat
uestion 6 [18 Marks] SLIDING BLOCKS
Ablock is proje

o

cted from ¢
1 point P oy
apoint P across a rough, horizontal surface

Motion
_)—.

d

7 Ps
LI 7777777777 77777777777777777

The b
Comel:tCk slows down under the influence of a constant frictional force F and eventually
S to rest. Below is a free-body force diagram for the block whilst it is moving.

AN

A

Yw

6.1 Define work.
..'M.pmdu&t..d..ﬂn.d&sphcmt..md..h..,umpmf.
..d..{\w{m.w;{..h.h..&'&rla.cmmf w @)

6.2 State, with a reason, the amount of work done by each of the forces W and N as the
block moves across the surface.

oews perpedrenlac bo wmehon ®
6.3 Does the frictional force F act to INCREASE or DECREASE the kinetic energy of the

sliding block?

LIRS . ... s (1)
6.4 Hence, does the frictional force F do POSITIVE or NEGATIVE work on the sliding

block?

N:sa.hﬂv ....................................................................................... (1)
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Page 1 ance d which the block

6 th the dist
The graph shows how the total work done varies wi

has travelled from the projection point F:

6 ST

Work/J K o ) o o om0 P ‘*‘_J:j/__:zp—’_
I -
\<‘/ A
\></
2 // \\
/ \\
/ . NG
0
0 0.4 0.8 1.2 1.6 2.0

Distance d/m

6.5 Use the graph to determine the magnitude of force F.
gmdf bt 2 Foree v/
5-0
e

1$-0
220N

6.6 The block comes to rest 1.80 m from P.

Draw a line on the graph above to show how
during the motion.

Strat v\f ling ‘u\lskm, at (¢ '0) @)
6.7 The mass of the block was 820 g.

Use the work-energy theorem to calcul
from P.

Waet = 8BV
Fretde = 3mvet - dmvi™/
218)1-8) = $lo-82N0)*- ,,ucz)speed 3.4Q w.g”

Vi ® 344m.g” v @)

the kinetic energy of the block varied

ate the speed with which it was projected
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6.8 iuppose that, instead of a constant friction force, the block had been brought to rest
Yy a drag force (air resistance) which depends on speed.

6.8.1 On the axes below sketch a graph to show qualitatively how you would
expect the total work done against air resistance to vary with the distance d.

Work

v

o Aseomsing gqroph whose
quh‘w dacreases &3
d cnereadls

Distance d (2)

6.8.2 Explain the shape of your graph.

oForw greater ot H.WOISPM ...........................

s‘ud#mns--o(rﬁ-wamw 2)

(18]
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Question 7 [21 Marks] INCLINED PLANES

Two blocks of masses 1,5 kg and 3,2 kg are connected by a light inextensible string.

A 24 N force is applied on a system of blocks by a motor to move them up an inclined
surface which is 200 to the horizontal at a CONSTANT VELOCITY as shown on the

diagram below.

'ThT 1.5 kg box experiences a constant frictional force of 2 N as it moves up the
incline.

24 N

*‘\QM‘MM‘MRM . ..t!.ml..io..th..mmz)

7.2 What is the resultant force acting on the 3.2 kg block?

oW

7.3 Draw a labelled free-body diagram of all forces acting on the 1.5 kg block

X

n
4 v k_"i
v Fr Reenormal force
V. v :‘ : :::'; fl thon
R L, RV, e
A

Ff
Fsl FT $ T'MS(‘I‘)"\
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7.4 Show that tension inthe

tring connecting the blocks is approximately 7.0 N

Fr\el- = Mo,

sk T-E -f Any one
9u
T- an - v

| o
- F .{,o

gll v / W
[T- (Lgxqgsmr0®)-2] 20
T2 7.03N vV

()
7.5 Calculate the coefficient of kinetic frictional force between the 3,2 kg block and the
surface.

F.Q\:MO—
Fact 2 F=T Fgu -f
F‘T'Fg\l 'fto

(24~ 7.03 = (2.2x18s1n20°) - f 170 v
fez b

feepefe”
(L12 sphe R332 ¥ Q.8 Cos20°]
Me=0.21 v

AV\J one

v/

Coefficient of kinetic friction: 0'1"

()

7.6 Calculate the average power developed by the motor in pulling the the system of
blocks 11 min 4,9 seconds.

S-S 2 | T )
Metnod W =For % 2 ge ° uq s L24ms
! "4
=(2W)) EPfv b\,/
. z 24) = 5387
243V 2 (20 2.28)
P= w
) At Power 53&1“/ ...........................
< .1—6‘—*- \/ (3)
49 o
= ¢381W
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DS
Question 8 [18 Marks] ELECTRIC FIEL

3, insulated string
A charged sphere M is suspended from a ceiling by a light inextensible, In 4]

o of +8,6 x 1086 C
Another charged sphere N, of mass 2,04 x 104 kg and carrying a charge O )
hangs STATIONARY vertically below sphere M.

0 ¢ elow.
The centres of the spheres are 0,3 m apart, as shown in the diagram b

R Y T T ceilling

Two powt chas es in free tpace, orar exert forces on eath
ohher. Tne forta. 15 durechty proportioncl o the. product of the
Charges and inversel ""l"‘*‘;‘/] .Mk..sq-.mc.o.@. Ha

distauce liﬂwuu them.
8.2 State whether the charge on sphere M is POSITIVE or NEGATIVE.

.Ncgad'w'e v’

................................................................................................... )

........ 2)

8.3 Calculate the magnitude of the charge on sphere M.

a(2.04% 107N (%) v~
*0.02N

FS [ = kQnuQu v~

re
k&mQn
Fret = M& =

.‘
0= ooi{ (-’.‘L"')‘l:;;l(t.ulo )

Qu= 2.33x1070¢
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ally belg
W the centrg of sphere N, as shown below
T low,

o it T ———

— HAFEHH, Tl__'_::_-]celllllg

03m

01m

@ (@]

8.4 Calculate the net electric field at point X.

PNN‘* as positive
E:“. V4

Erek : (Quo\)u nuo“)/(wo‘!)g_;_m“) v
(0.4)> b.n\v
Bnet = 1310625 — T1400
383662.50. ¢

8.5 An electron is fired through a uniform electric field.

8.5.1 Draw the electric field pattern surrounding an electron.

W74 .urows ponting havards
. Fldd hnas are rasliad
. musr mct char )

gt
at 0°
8.5.2 Which path shows a possible movement of an electron in the electric field
shown?

electron beam

(2)

(18]
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Question 9 [28 Marks] ELECTRIC CIRCUITS
’ al
In the circuit represented below, the battery has an emf of 30 V and an unknown interna

: : ; d the
resistance. Ammeter A2 reads 0,6 A. The ammelers have zero resistance an
voltmeters have infinite resistance.

12Q

9.1 State Ohm’s Law.

............ d.uc.cﬂ.a...pr_opum‘ml
...l'o..Hm,..mﬁu.d&f&tm&.&qnﬁ..ﬂ&...&aﬁm&w

Al'mﬂwd‘hmmm‘ Gl e |

................................................ )
9.2 Calculate the reading on Vs,

V=IRV
2 (0-‘)(1)‘/
v V - v WV

9.3 What is the effective resistance of the bulb and resistor

o
Rr‘ R, ¥ Ry

L. L
2'3 *1‘7‘/

connected in parallel?

3
kr : 21000 Effective resistance: ... @10 S
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9.4 Define current.

........................................................................................ .(2)
9.5 Calculate the current raa:img on ammeter A;.
wl
Toutn* h:& 2 "‘.;' 2 LYA
* Liotal 2 Lot + Lion
2 a0
32.0AY
W NP .......... o
(4)
9.6 Calculate the power dissipated by the 12 Q resistor.
P-1RV
= 7% v
= 4gW v
power: .. WOWLE L o
3)
9.7 Determine the internal resistance of the battery.
omf=1 (Rer) v
30{1(1-“‘1 +r)
r= (;Q.n,\/
T P L 1L R —
(4)

Downloaded from eduresourceza.com




Downloaded from eduresourceza.com

Page 22 of 28

tes.
9.8 Calculate the amount of energy emitted by the 3 () bulb in 3 minu

we !-Er‘/- -‘-".;‘3-‘-'{3“0)/. lose.4J v

W s vu—‘/s (y.2) }{q)(ﬁ/uo), 105%.43 v~
w: I‘Ké/= (l.u)'-‘(/sj(ﬂgo) s 10§8-4T v~

(4)
9.9 :L;r;ein\golct):wstlir Vs replaced by a conducting wire, what would happen to the
Deceease V. (n
9.10 g:;l:ri]r;zgz'r answer to Question 9.9. Use an appropriate equation to aid you in your
The tetal resista m...d.:..c.&qsg:\.,/. 3o the tarrent
~Increases (V=IR), so lost volks increase anel s0
¢ Rt
- Veerm. um.amﬂ.v.um..r. emf .r.‘l?r.).,._ethm uxed
‘nw*f&t ......................................................
.................................................................................................... (3)
(28]
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Questi
lon 10 [18 Marks) ELECTROMAGNETIC EFFECTS

A circ
ult contains a baltery. a vanable resistor and a solenoid.
The figure below
shows the ma " X
solenoid. agnetic field pattern produced by the current in the
\ ‘ ’
; solenoid

— 1y

[ i

P [ <Smmed |||
! | [ = (] |
= . { | [ ] |
| i\ |} |

z \ 3 wao) /| |- magnetic field line

7 e/ )

< \

\ /
n" ‘\

10.1 State how the magnetic field pattern indicates regions where the magnetic field is

stronger.
...(msn;h's.f 1erd) | ima...closu...tase&m [denser/ more.
““S ............................................................................................... )

A second solenoid is placed next to the first solenoid. The shows the second solenoid
connected to a very sensitive ammeter.

very
sensitive
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5 quickly.
The vaniable resistor is adjusted so that its resistance changes q

10.4 State and explain what is seen to happen in the cuay

.Amem..mdk.dd‘.!e)ul nad.ma‘.m}mmm:,. o
..(m..mau%n,tm_.fl_c.\d..mm:...an.m... R

the second solenoid

10.5 The variable is then adjusted much more slowly than in 10.3. State and explain the
difference in what is seen to happen in the circuit of the second solenoid.

The figure below shows two separate solenoids wound around an iron core.
The primary coll P is connected to an a.c. supply.
A 6.0 Vlamp is connected across the secondary coil S.

240V ‘l
mains "~ coll P

I

t =

B e § 60V
p 8000 b coil S lamp
[ tums —

b ————o-

L

v v
10.6 Name the device in the figure above: S*Q— ‘“WV\WS{NW ...... 2)

10.7 The e.m.f. of the a.c. supply is 240 V. The primary coil has 8000 turns.
Calculate the number of turns on the secondary coil.

ﬁ a Y!. v
Ne Vo
v’
N_.“ . .&- Vs Tums: 0O
g0 2%
(3)
10.8 A 240 d.c. supply is used instead of the 240 a.c. supply.
Tick one box to indicate what happens to the lamp.
glows more brightly ‘ glows less brightly
(2)
glows with the same brightness / does not glow \/V (18]
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Question 11 [13 Marks) QUANTUM PHYSICS
A Physics student measures

the surface of metal X, us
The student uses his dat

the maximum kinetic energy of photoelectrons emitted from
Ing different frequencies of the incident radiation.
ato plot the graph shown below

Graph showing the relationship between the maximum kinetic energy of
photoelectrons and the frequency of incident radiation for metal X.

Emax (J)

>

1,05 f (x10'° Hz)

The following table shows the work function of a variety of metals:

Me_tgl—_ | Work
Function (J)
Sodium 3,82x 10"
" zZnc | 697%10°
~Coer | 752x107
~ Platum | 1,02x10™ |
“Cacum | 478x10"

11.1 Define work function.
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entity of metal X
11.3 Use the information form the graph and table to determine the identity

wo= hfo‘/
=(6-64 x10"3¥) (1. 05¢10 ‘) v
IR a

.+ Twe wetal is 'LIM-‘/

Metal X: ZWOC

11.4 The wavelength of blue light is given as 475 nm. When this blue light is shone onto a
certain metal surface, the maximum velocity of emitted electrons is 2,77 x 105 m's '
Determine which metal from the table above is being used.

.h—c- 2 wq + ‘;'_MQV" /

A e v

(Coxo 3w 7, + L (1x1073) (2 1k 10%) >
g5 x10™%

We = 3-32-‘“0-“] il
N V0
.'. m m*.-l \'s SD“'W

Metal: S od ;w .......................

TOTAL: 200 Marks
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