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PHYSICAL SCIENCES

GRADE 12
PRELIMINARY EXAMS
PAPER 1
28 AUGUSTUS 2023
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Stanford Lake College

Examiner: Mrs G. van Staden
Moderator: Mr S. Mpangeva & Mrs A. White
Time: 3 hours
Total Marks: 200

NAME:

PLEASE READ THE FOLLOWING INSTRUCTIONS CAREFULLY

1.

10.

This question paper consists of 29 pages and a Data Sheet. Please check that your question paper
is complete.

Read the questions carefully.

Answer ALL the questions on the question paper and hand it in at the end of the examination.
Remember to write your examination number in the space provided above.

Use the data and formulae whenever necessary.

Show your working in all calculations.

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

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

Where appropriate, express answers to TWO decimal places.

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

THREE blank pages (pages 30 to 32) are included at the end of the paper. If you run out of space
for a question, use these pages. Clearly indicate the question number of your answer should you
use this extra space.
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Mark 20 {18 | 19 | 14 | 12 | 21 | 30 | 28 | 20 | 18 200
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QUESTION 1
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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.

Here, option C has been marked as an example

(A8 e]D]

1.1
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1.2

1.3

1.4
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1.8
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1.10
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1.1 Two forces acts on an object as shown below:

Choose the correct option for the resultant of the two forces from the table below:

12 N due West

-

5 N due South

Magnitude (N)

Direction

A 13 67.4° South of West
B 17 22.,6° South of West
Cc 13 67.4° West of South
D 13 22.6° West of South

(2)

1.2  Two parallel forces, X and Y, have a resultant of 6 N. If the magnitude of X is 14 N then
the magnitude of Y could be:

6N
8N
16 N

22N
BV Vv

o0 wp
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1.3 A bicycle travels annPaQWaﬁEIIQ ﬁ&ﬁ%i&@&%%ﬂ”&&%@ﬁ%@&&%r its motion is

shown below.

o
[=1

o &
o o

t(s)
20 40 60

v (m.s™)

40

1 SN S S

What is the distance travelled and the magnitude of the average velocity of the bicycle after

60 s?
Distance (m) Average velocity (m.s)
A 320,0 8,1
B 0,0 5,3
Cc 320,0 0,0 5
D 320,0 53 (2)
cvv

1.4  Agraph of the momentum of a car against time is shown below.

Momentum

Time
What does the gradient of the graph represent?

The acceleration of the car.
The resultant force acting on the car.
The change in kinetic energy of the car.

The rate of change of velocity of the car.
Bv v (2)

oo w x>
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1.5 A ball is dropped verlQQlen)[rQ %gc%go%g mrg,QUr“%ﬁgl'lsn%éaTﬁthlon for the

bouncing ball is represented on the velocity vs time graph shown below. Air resistance is
negligible.

velocity (m-s™)

time (s)

At which point labelled on the graph does the ball reach its maximum height after the first

bounce?
A. A
B. B
C. C
D. D (2)

1.6 The table shows data from a high-jump competition. Which athlete jumps the highest?

Weight of athlete Increase in gravitational
(N) energy (J)
A 600 1320
B 700 1610
c 800 1760
D 900 1800
Bv v (2)

1.7  Aperson with a weight of 600 N stands on a scale in an elevator.

- elevator

- scale

What is the acceleration of the elevator when the scale reads 900 N?
A. 5m.s? downwards
B. 1,5 m.s? downwards
C. 1,5 m.s? upwards

D. 5 m.s? upwards

v (2)
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1.8  Two point charges (QQNMW%%%@JJQH&%%roeaSpQHl'fPo%Qa&Pmer The

net/resultant electric field intensity (strength) at point P is zero. Point P is

d /3 from X.
df, P
............. -
X o ® oY
- e s >

Which of the following statements concerning X and Y is correct?

Charge on X | Chargeon Y
A | Positive Positive Charge on X < charge on Y (2)
B | Positive Negative Charge on X <chargeon Y
C | Positive Positive Charge on X > chargeon Y
D | Positive Negative Charge on X > chargeon Y

AVYV

1.9 An electric pump lifts 500 kg of water per hour to a height of 4 m. The power output rating of the
pump can be calculated by:

500x9,8 x4
A —
1
S500x9Bx4
B —
&0
500x98
G ———
60 x 4
500x98x4
D —_—
3600
(2)
Dv v
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1.10 Inagenerator, aloop of wire is rotated in a magnetic field to cause the light to glow.

Mechanical input n  Electrical output

The solid dark line in the following diagrams illustrates the orientation of the plane XY of the
loop. For which of the diagrams below will the magnetic flux be maximum?

TYEETEY EEXTET ] YYYYYY Al

L
I
A
N
Umiz

S S S
A B C
(2)
AvYv
[20]
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QUESTION 2

A VW Polo and a Ford Focus travel due east from the same starting position on a straight road. The

velocity of each car is shown against time in the graph below.

& KEY:
FF =Ford Focus
—~ 32 FF ==
n
E
= 24 VW
5]
o
g m— VW = VW Polo
0 . - :
& fime (s) ‘H
2.1  Define velocity.
Rate of change of displacement. vV
2.2  Calculate the magnitude of the acceleration of the Ford Focus (FF) during the first 6 s.
. y 32-0 B
= d f=— v = v = 5,33 m. 2y
a = gradien i =0 m.s
2.3 Calculate the distance travelled by the VW Polo (VW) in the first 6 s
1 1
Ax :areaundergmph-’:ibh+lfxb = (Exz x24)+(24x4}f
=24 +96
=120mv
2.4 At what time (from the start) will the Ford Focus (FF) draw level with the VW Polo (VW)?
Ax of FF = Axof VW v~
(3% 6x32) v+ 32y = 120 + 24y
32y — 24y =120 — 964
y=3v
Therefore, time from start = 3+6 =9 sv~
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2.5 A pedestrian wants ter‘Béé’{ELQ@Q%rB%‘PSF‘aﬁ%F&%Q&E&?Z&CO m (5)

The road is 15 m wide and the pedestrian walks across the road at a constant speed of 1,6 m.s-1.
The car is travelling at a constant speed of 24 m.s-1 . To avoid being hit by the car, the pedestrian
must start crossing the road timeously. What is the minimum distance in front of the car that the

pedestrian must start crossing the road, in order to cross safely to the other side?

Pedestrian Car
Ax =v;t +-at? Ax = vt +=at?
15v =1,6t+0v Ax = 24(9,375) v + 0
t=9375sv Ax = 225mv”
[18]
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QUESTION 3
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A ball is thrown vertically upwards from the top of a building of height 25 m with a velocity of m-s™'.
On its way down, the ball passes a door which has a height of 1,9 m and then strikes the ground, as
shown in the diagram below.

Ignore the effects of air friction.

Explain what is meant by the term projectile.

Free-falling objects v'with gravitational acceleration “g”, where g = 9,8 m - s~2 v'near the

surface of the Earth.

Calculate the:

3.1
3.2
3.21
Page 9 of 33

e e ———— — —— ==

grou nd

B

Time taken for the ball to reach its maximum height.

e Formula with At v

e Correct substitution into formula v/

e Final answer 1,22 s v

(1,22 st0 1,23 s)

OPTION 1
A-B:
UPWARDS AS POSITIVE/

Vi = v + alt v

0=12 + (-9.8)At v

At=1,22s v

DOWNWARDS AS POSITIVE/

Vi = v + ait v
0=-12 + (9.8)At v

At=122s v

OPTION 2
B-C:

UPWARDS AS POSITIVE/

vi= v + alt v

-12 =0 + (-9.8)At v
At=122s v

DOWNWARDS AS POSITIVE/

vi = Vi + alt v
12=0+(9.8)At v
At=122s v
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OPTION ownloaded#omﬁdwmr‘a@;a.com
A-C A-C

UPWARDS AS POSITIVE/

Vi =V + alit v
-12 =12 + (-9.8)At v
At=245s
Atyp=123s8 Vv

DOWNWARDS AS POSITIVE/

Vi = v+ alt v
12 =-12 + (9.8)At v

UPWARDS AS POSITIVE/

Ay = viAt + Yzant’ v
0 = (12)At + %4(-9.8)At v
At=245¢

Aty =1,235 v

DOWNWARDS AS POSITIVE/

Ay = viAt + zant? v
0 = (-12)At + %5(9,8)At% v

At=245s At=245s
At,=123s v At,p,=123s v

OPTION 5,

A-BOR __ B-C:

(Emech)Topro = (Emech)QSm
(Ep + Ex)ropiso = (Ep + Ex)2sm
(mgh + %MV )rpso = (Mgh + ¥5mv?)25 m
(9.8)h + 0 =0+ (%4)(12)°
Ah=7.35m

OPTION 6
A-BOR B-C
Woe = AK + AU
Whe = AK + mg(hr - hi)
0 = ¥5mvy” - ¥smvi® + mghy - mgh;
0 = 15(0% - 12%) + (9.8)Ah
Ah=7,35m

OPTION 7,
A-B OR B-C

Whet = AEk

whAycos8 = ¥amve - Vsmvi

(9.8)Aycos180° = 0 - ¥5(12)?

ﬂy= ?,35 M ———————————

UPWARDS AS POSITIVE/

QOPTION 8.
A-B:

UPWARDS AS POSITIVE/
vi= v2 + 2aly

0% = 12 + 2(-9,8)Ay
Ay=7,35m

DOWNWARDS AS POSITIVE/

v =v2 + 2aly
0% = (-12)* + 2(9.8)Ay

—..Ay_:( i

12+ 0
7.35=(T)M\f

At=123s v

V+vf)_ﬁ_\‘t\/
2

DOWNWARDS AS POSITIVE/

Ay =-7,35m

VitV

OPTION 9
B-C:
UPWARDS AS POSITIVE/

v§=vi2+2a£».y
-12)% = 0% + 2(-9,8)Ay
Ay =-7,35m

(

-12+0
2= (20)a s

At=123s v
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DOWNWARDS AS POSITIVE/

\r§=v-l22+ 2aly
(12)° = 02 + 2(9,8)Ay

Ay=735m

Velocity with which the ball strikes the ground.

e Formula with vfv’

e Correct substitution into formula.v’
e Correct final answer: 25,18 m-s* (25,03 to 25,59)v
e Correct direction (only if numerical value is given.v’

QPTION 1,
A-G:
UPWARDS AS POSITIVE/

vfz =vZ+ 2aly v
(12)‘2 +2(-9.8)(-25) v
V, =2518 m-s'v downwards v’

A-G:
DOWNWARDS AS POSITIVE/

(-12)% + 2(9.8)(25) v
=2518 m's'v downwards v’

V2 =v? +2aAy\/
V2=
f

QOPTION 2
C-G:
UPWARDS AS POSITIVE/

C-G:
DOWNWARDS AS POSITIVE/

UPWARDS AS POSITIVE/

Vf =vZ+2aly v
= (0)* + 2(-9.8)(-32,35) v’
=2518 m-s'v downwards v

vZ=v2 +2aAy v vZ=v2+ 2aly v
:fz = (-12)* + 2(-9.8)(-25) v = (12)% + 2(9.8)(25) v
vi = 25,18 m's”'v downwards v’ vi = 25,18 m's™'v downwards v’
OPTION 3
B-G B-G

DOWNWARDS AS POSITIVE/

Vi = V2 +2aty v
vZ= (0)% +2(9.8)(32.35) v
=25 18 m's'v downwards v’
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CQPTION &4

A-G:

UPWARDS AS POSITIVE

- A-G

W W
Ay =( - f).ﬂtf’
12 + v
1 25= ( )3,?9
25="12At + Eq-a,a}mz 2

At=379s Ve=-2518 m-s"
~ V¢ =2518 m-s"'v downwards v

.]
Ay = vt +§aﬂt2

B =
B-G
vi=v; + ait v
vi=0+(-9.8)3.79-122)+
vi=-2519m-s’
A TC v =2519 m-s™'v downwards v
bl
c-G
Vi =W + ant v
vi=-12 + (-9.8)(1.35) v
G v =-2519m-s"

v: = 25 19 m-s™'v downwards v

OPTION 5
C-G:
UPWARDS AS POSITIVE/

-1
Ay = At + Eaﬂlz

.I
-25:-12m+§{-9,8}m2
At=1,34s

Wi + W
ay= (5 Jas

-12 + v
-25:( > f)1,34«’

vi=-2518m-s"
= v = 2518 m-s'v downwards v

L.

c-G

Vi =V, + ait v

Vs = -12 + (-9.8)(1,35) v
vi=-25,19 m-s”

Vi = 25 19 m-s”'v" downwards v
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COPTION &
{Emech

= (Emecn ¥

{Ep +E EFI -l-Ep:}r
{mgh + ‘fzmvé]q (mgh + }-’zm }f
m(9.8)(25) + ¥m(12°)=0 + Vm
Vi=23,18 m

}v",ﬂ.nyrﬂnef

f’ downwards v

QPTION 7
Woo= AE, + AE,
= (Ex - Ew) + (Est— Ep) Y Any
= {}"zmv — Yamvy }+ {mghs -migh;)
= I!—’ﬂﬂw Vd‘l"l“.?} ] + [0 -m(9,8)(25)]
=25 18 m-s v downwards v

one

OPTION 8/OPSIE 8
Whe = AE,

= (Ex - Ex) }{f'ﬂm}r one
= (Yamvy — Y%mv?)

m(9.8)(25) = Yemv — %m{12) +
vi = 25,18 m-s”'v downwards

¥

Time it took the ball to move from the top of the door to the ground. (5)

e Substitution into formula to calculate v
e Formula to calculate At from top to bot
e Substitution to calculate Atv’
e Final answer: 0,07 to 0,08 sV

at the top of the door v/
tom of doorv

OPTION 1
UPWARDS AS POSITIVE
A-D: D-G:
3—u + 2aly - Vi=Vi+alts |
1,,.-{ = {12}2 + 2(-9.8)-23.1) v -25,18 =-2443 + (-9.8)At v
=2443m-s’ At=008s v
c-D: DG: , |
w2 = 2 L Ay = ViAt + Ysalte v .
"'f vi + 2aly 21,0 = -24.43At + %4(-9.8)A |
= (-12)* + (2)(-9.8)(-23.1) ¥ A= 008svy i
vf =2443m-s’ '
D-G:
D-G: AR
5 =vZ + 2ally Ly LY -( 5 )’—““
(-25, 15) = v}2+2t -9.8)(-1.9) ¥
=24.43m's o=( 232518 )
B-D
Vi =i + 2aly At=008s v
?-0+2{ 9.8)(-30447) ¥
- 24|43 - 5 —
D-G:
Emech top. 1 = Eimech bot )
(Ep + Ek}lop =(Ep * Ex)oot
(mgh + 1omv? hopivo = (Mgh + 1mv? Jbot
m(9,8)(1.9) + Yam(v; )2 =0+ vamtzs 18)° v
=2443 m- s
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e Either one of the formula to calculate At.v’

Substitute into formula to calculate time from Ato G or Cto GV
Substitute into formula to calculate time from Ato D or Cto DV’
Final answer: 0,07 s v' (0,07s to 0,08s)

OPTION 2/
UPWARDS AS POSITIVE/ B

A-G:

] vi =WV + ait
-2518=12 + {-Q,Bm
At=379s

¥ Any one. A T

A-D:
o  ATTr
ﬂy=viﬂ.t+ia&.t
-23.1 = (12)At + %(-9.8)ALY
M=3T72s D=

Time from top to bottom of door.

D-G: G —-
379-372=007sv
OPTION 3

UPWARDS AS POSITIVE/

vi = v + ait
-25,18 = -12 + (-9,8) AtV \
At=134s
v Any ane/
C-D: —

Ay = vibt+santy
-23,1 = (-12)At + %(-9,8)AV
At=127s

Time from top to bottom of door

D-G:

1,34-127=007s v

OPTION 4
UPWARDS AS POSITIVE

G-D:
Ay = viAt + aAt v
1,9 v'= 25,184t + %5(-9.8)At v

At=0,08sv (0,077 s)
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33 Draw a velocity verQ?WrQ:l Qégf%rfﬁ%%o%h‘ EEHR WA Fofh GRMoment that the ball (5)

is thrown upwards until it strikes the ground. Use the ground as zero reference.
Clearly indicate the following on your graph:

e The velocity with which the ball was thrown upwards

e Time taken by the ball to reach its maximum height

e The velocity with which the ball strikes the ground
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POSITIVE MARKING FRON QGESHON L5 ANE GRSHBNLE£0M

UPWARDS AS POSITIVE:
r'y
w12
£ \ 1,22
>

Time (s)
=
g -25,18
2
DOWNWARDS AS POSITIVE:
A
25,18
"o
£
>
Time (s)
-12
=
:
>
v
e Heading v

e Labelling of axisv’

e Straight line starting at v = 12 m-s* with negtive final velocity or straight line
starting at v = -12 m-s’t with positive final velocity.v’

e Straight line cuts time axis at time calculated in Question 3.2.1v

e Correct final velocity as calculated in Question 3.2.2 is indicated.v’

[19]
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41 A wooden block, placed on a frictionless table, is connected to a steel ball by means of a
light, inextensible string that passes over a frictionless pulley. A force of 24 N is applied to
the wooden block at an angle of 33,55° to the horizontal to the left as shown in the
diagram below. The wooden block moves at a CONSTANT VELOCITY to the right. The steel
ball moves past point P with a velocity of 0,25 m.s™.

24 N

[ ]
L]
o
on,

%
5

Steel ball

P-

Q-

IETEEIITINTITa T

Tiogeg ® 13108 iy y s omni]

4.1.1 Name the Newton’s Third Law pair (action-reaction) forces acting between the block and (2)

the table.
Force of block downwards on table, v" and force of table upwards on block. v

4.1.2 Define the term weight. (2)
The gravitational force the Earth exerts on any object on or near its surface.v'v’

4.1.2 Calculate the mass of the steel ball. (4)
Fper = mav’

Wooden box:

T —Fx =ma

T — 24 c0s33,55° = 0v
T=20N

Steel ball:

Fg—T =ma
mg—20=0
m(9,8) — 20 = 0V
m = 2,04kgv

4.1.3 It takes the wooden block 1,2 s to move from point P to point Q. (3)
Calculate the distance between points P and Q.

Ax = vAt v
Ax=0,25x1,2 VvV
Ax=0,3mY
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414 Atthe instant that tROWEA BALRSLAL BTG FMGSRHEGRZBERT (3)

How long does the steel ball take to reach the ground which is 0,55 m below point Q?

Ax = vidt + Y5 g At?V
0,55 = (0,25)4t + % (9,8) At2V

At =0,31sV
[14]
QUESTION 5
Arrestor beds are used to help moving trucks to come to a stop when their brakes fail.
The driver of a 30 000 kg truck driving down a steep road drives onto an ASCENDING arrestor bed
inclined at 28° to the horizontal, as shown in the diagram below.
ascending arrestor bed
5.1 State the work-energy theorem in words. (2)
The work done by a net force on an object is equal to the change in the kinetic energy
of the object v'v~
The truck with failed brakes passes point A at the beginning of the arrestor bed at a speed of
33 m-s’l. The average frictional force on the truck is 31 000 N while the truck moves up the
arrestor bed.
Ignore the rotational effects of the wheels.
5.2 Give a reason why the net work done on the truck, while moving on the arrestor bed, is (2)
negative.
Fnet opposite to direction of displacement . v/
Both frictional force and gravitational force v'are in opposite direction of displacement
AX.
OR
AK is negative. / The final K is zero. / Ek decreases.
OR
Whet = Fnet axcos8 and 6 = 180°/cosB = -1
5.3 Use ENERGY PRINCIPLES to calculate the minimum length of the arrestor bed needed to (5)
bring the truck to a stop.
Whet = AERY
— 1,
Wgg + Wr —Emvf —Emvi 1
mgsin® cosd + Wy = Emv}? - Emviz

1 1
(30000)(9,8)sin28°Ax cos180 » "+ 31000Axcos180°" = - (30000)0% — = (30000)33%
Ax = 96,64 mv’
Page 18 of 33 Downloaded from eduresourceza.com
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The diagram below shows RQXXRLQQQ?QJEREE a%é&?ﬁ@l“&cagze@t&'% inclined at 28° to the

horizontal. The initial speed of the truck and the average frictional force on the truck are 33 m-s* and
31 000 N respectively

descending arrestor bed

5.4 Which arrestor bed, ASCENDING or DESCENDING, will be able to stop the truck in a shorter
distance? 3)

Explain the answer in terms of the forces acting on the truck.

Ascendingv’

Ascending: Fnet(A) = Fg// +f v

Descending: Fnet(D) = Fw// - f

Fnet(A) > Fnet(D) v

OR
Ascending: Fg// and f are both acting in the opposite to direction of displacementv’.

Descending: only f is acting in the opposite direction of displacement.
Net force for ascending greater than net force for descending. v/

[12]
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Block A with a mass of 3 kg is released from height h and coliides with block B with a mass of 6 kg

at the bottom of its swing. Immediately after the collision block A moves at 0,5 m - s~ to the left

and block B moves at 2,25 m - s~ to the right.

A 3kg
M
h B 12cm
0kg
h
6.1 State the law of conservation of linear momentum.
The total linear momentum of an isolated system remains constant (is conserved) v'v/
6.2 Calculate the speed of block A before the collision at the bottom of its swing.
2:pbefore =Xp after‘/ or
myvy; + MpVy; = My Vyr + My V¢
3(vy;) + 6(0) "= 3(—0,5) + 6(2,25) v
v, =4m-s"1v
6.3 Determine the height, h, that block A was released from.
EMtop = EMbottom‘/
1 1
mgh + Emvz = mgh + Emv2
3(9,8)h+ 0v'= 0+ 0,5(3)4% v
h=10,82mv
6.4 If the collision lasts 0,01 s, calculate the magnitude of the force exerted by the 3 kg block
on the 6 kg block during the collision.
Free = 2 v "t 2 SE220) o 1350N v
At At 0,01
Page 20 of 33 Downloaded from eduresourceza.com
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After the collision, block B R&)@Jﬂﬁ’é‘ﬁo%@hﬂ%@lme%q‘N?o%?ﬁ:!ﬁ?ﬁr%ﬁo% "#rce of 20,5 N acts

on the block and causes it to come to rest at point Y.

6.5 Determine the angle of the incline. (8)
Whet = AEk‘/

1
W, + Wpv'= Em(v]? —v?)
1
—mgh + 20,5Axc0s180° = 56(02 —2,25%)
1
—6(9,8)(0,12) ¥+ 20,50xc05180° = 7 6(0 — 2,25%)¥
Ax =04mv’

sinf = —
Ax
. 0,12

sing = —v
0,4

6 =17,61°v
[21]
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7.1 A 20 g balloon is filled with helium and allowed to float around a room. The balloon holds
a static charge of -10 nC. As the balloon passes over a charged plastic chair, it comes to a
stop and hovers 0,2 m above the chair.

7.1.1  State Coulomb’s Law. (2)

Two point charges in free space or air exert forces on each other. The force is
directly proportional to the product of the charges and inversely proportional to
the square of the distance between the charges

7.1.2  Does the chair have a positive or negative charge? (1)
negative v
7.1.3  Draw the free-body diagram of the forces acting on the suspended balloon. (2)

Fl.-lrl.'trmtatil.'

Fov
7.1.4  Calculate the magnitude of the charge on the chair. (5)

F=kOilQav
rz

(0,02)(9,8) v = (9 x 10°)(10 x 10%).Q v
(0,2 ¥

Q=87x10%C v or 87 uC
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7.2 Two small conductipﬁm@lgﬂﬂﬁg EERVE%%E%?PHR@E%Q‘%@%C are placed a

distance of 100 mm apart as shown in the diagram below.

7.2.1  Describe what is meant by an electric field. (2)
The region in space in which an electric charge will experience a force v'v/

7.1.2  Along the straight line joining the two small spheres, there is a point P as
indicated on the diagram. This point is 38 mm from the +4,5 nC charge.

+4.5nC 38 mm P +7,.8nC
A== @
<€ >
100 mm
a) Determine the resultant electric field strength at P. (mark allocation) (5)
E=kQ /P ¥

Eas = (9 x 109)(4,5x 10°) / (0,038)*> v
=28047,09 N/C tothe right +

= (9x 10°9)(7,8 x 109) / (0,062)2 ¥
=18262,23N/C  to the left v

Enet = 9784,86 N-C'totheright + (subtraction)

b) An proton is placed at P. Determine the magnitude of the net force that the
proton will experience due to the electric fields. 3)

E
9784,86
F

F/lqg v
F/(1,6x10) v
1,57 x 100" N v
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7.3 Anastronaut visitinglglwpilrpt%g %jaljﬁeﬁ |?<9'H|Eﬁ§ Qreeza.com

planet in his spacecraft.

The orbiting spacecraft (including the astronaut) has a
mass of 4 250 kg and Mars has a mass of
6,4 x 1023 kg.

While in orbit, the spacecraft is a distance of 6 300 km
from the centre of Mars.

7.3.1  Calculate the gravitational force between the spacecraft and Mars. (4)
F =G MuMs v
r

= (6,7 x 10"')(6.4 x 102)(4250) ¥
(6300 x 10°)2 v

=4 592 Nv

After landing, the astronaut measures the acceleration due to gravity on the surface of
Mars to be 3,7 m's2.

7.3.2  Use the value for g measured on the surface to calculate the radius of Mars. (3)
g=G Muv
r'!
3.7 = (6,7 x 10-"")(6.4 x 10°*){4250) +
rz

r=3400km (or 3.4 x 108 m) v
7.3.3  If Mercury has half the mass of Mars and a radius one third the radius of Mars, (3)

what is the value of g on the surface of Mercury?

mass halved - g v
Radius § Lgx0 v
9 9
Qmercury = Eg = 5{3,?} = 15,55% ¥

[30]
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QUESTION 8 Downloaded from eduresourceza.com

8.1 The battery in the circuit shown below has an emf of 12 V and an unknown internal
resistance r. The resistance of the connecting wires and the ammeter is negligible.

p 576 W Q

. 2,4 Q .
e X
| —
i 1 &=12V

@D: il 60 60 @9
: |
|l o L W |
S

Switch S is OPEN.

8.1.1  Write down the reading on:

a) Voltmeter V3
12V

b) Voltmeter V3
ovv

Switch S is now CLOSED. The reading on the ammeter is 1,2 A and the power dissipated in
resistor X is 5,76 W.

8.1.2  Define the term power.
Power as the rate at which work is done or the rate at which energy is transferred

Calculate the:
8.1.3 Resistance of resistor X

OPTION 1
P=Rv
576 = (1.2°R v
R=4Qv
OPTION 2,
P=VI
576 = V(1,2)
V=48V
VQ /\ ‘U’: lR v
P 48=(1,2R v
R=40Qv
576= 48)°
R=40Q v
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8.1.4

8.1.5
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Total ExTERMNVRIQAA L, FepMmyeduresourceza.com

Positive marking from 8.1.3

(3)

(5)

OPTION 1 OPTION 2
A._1.1 _ RR,
R, R, R, * R,+R,
T 3 1 (6)(8.4)
e gy R =22tV
R 6 84 *~ 6+84
Rp-a.sln Rp-Sfﬂ
Rr=35+4v Rr =3,5+4v
=750V =750 v
Reading on voltmeter V3
Positive marking from 8.1.3
CALCULATE VP
e Formula:V=IRY
e Substitution to calculate Vp v/
CALCULATE V;
e Substitution to calculate lpranch Or ratio of Rpranch.Y”
e Substitution to calculate V,v°
e Final Answerv’
OPTION 1. | = "
Vp=IR *'T R
=(1,2)(3,5) v 42
=42V |y
OPTION 2 B [I15 A
P, =Vl B
5{\? z\i{;s%} qurz =R v
: 84 =(0,5)(6) v
| = 2 =3\
60 144 x1
=0,7 A
Vea = IR & OR
= (0,7)(6) v
=42V >
OPTION 3, e R24:Rs= 24:6v
£ =I(R+1) = 2:5
12=12(7,5+7) Vaog: Vg =12:3+vv
r=250 V=3V v
Vp=12-12(25+4)v=42V__—
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CALCULATION GECSAND v, St esotifeezacom

OPTION 4
6 35
_— [1414]“,2} ORIOF [ ]u 2)
=05A vV
Va =IR v
=(0.5)(6) v
=3V
OPTION 5
Vi=IR Vext = IRext
=(1.2)(4) =(1.2)(7.5)

=9V

48V
\‘ 4--/‘”-/-"
—48v =4

Va4n- IR /

=1(8.4)
E-DSA

‘u"g—iRv/

IJ

A length of wire of negligible resistance is used to connect point P to point Q in the circuit.

8.1.6

Page 27 of 33

How will the reading on voltmeter V1 be affected? Choose from INCREASES,
DECREASES or NO EFFECT. Explain the answer.

Decreasesv’
Total resistance decreases. v/
Current increases. v/

Vinternal /Internal voltage (“lost volts”) increases. v/

Vexternal /external voltage decreases.
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(4)

YILITY




8.2  The graph below is QDQMLQW% U&E%&Qx‘é{@?a‘?édf&%%ﬁm‘?mal resistance of a

battery.

" Graph of current versus potential difference
| (A)

0.6

0,4

0.2

L

0 0,5 1,0 1,5 2.0 25 3,0 WV(V)
8.2.1 Define the term Emf.
The total energy supplied per coulomb of charge by the cell v'v/
8.2.2  Calculate Vinternal resistance if the current in the circuit is equal to 0,2 A .

V= (3.0-20)=10Vvv

8.2.3  Use the graph to calculate the internal resistance of the battery.

v’ Show points

Gradient = il ¥
AV

04-06 ¥
1-0 v
0201
50v

M
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QUESTION 9 Downloaded from eduresourceza.com

The diagram below represents an electrical device and P is a split ring commutator.

(2)

9.1 Give the name of the device.

(DC) Generatorv' v’

9.2 Write down the energy convertion that takes place in this device (2)

Mechanical Energy to electrical energyv' v'.
9.3  The split ring commutator is replaced by slip rings. Which ONE of the following voltage- (2)

time graphs (Graph A or Graph B) corresponds with the above change?

12V 12 'u’i —————— s ey
@{
on
£ time E >
0 5 time
> >
Graph B
Graph A
Graph AVV

(2)

9.4  The Emfis decreasing to 6 V. Suggest two changes that will result this outcome.

e Halve the rate of the rotation.v’
e Halve the magnetic flux densityv’

e Decrease the surface area of the loop

Downloaded from eduresourceza.com

Page 29 of 33
TILINY,




9.5 The table below shQQWE‘ilff%%%?QJﬁQrms ﬁ\%@rﬁigyrﬁ%gﬁ@oggmwire are close to a

straight, current carrying conductor. The current is moving to the right.

A B

The loop is moving upwards towards the The loop is moving towards the right

( > ] |
D

current carrying conductor

*] |

c

The loop is not moving The loop is moving downwards away
from the current carrying conductor

( *] |

9.5.1 State Lenz’'s Law. (2)

9.5.2 In which of the scenario/s above will a current be induced? State the (2)
letter/s only.
Av and Dv

9.5.3 In which scenario will the currrent move in a clockwise direction. (2)
AV Y

9.5.4 Use Faraday’s Law to explain why you stated that a current was induced (2)
or not induced, in loop scenario B.
In B there is no change in magnetic flux linkagev” therefore according to

faraday’s law there will be no induced emf v" and with no emf no current

can be induced. ¢ = —N% ,
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955  The varikONWKABHRY &F HE MAGHER ALX HPZ 3518 Shown below. (4)

250

200

magnetic flux (Wb)

150

100

50

0

0 1

23456-,8“""3(3)

Sketch a graph showing the variation with time of the emf induced in the coil.

No exact values are needed.

emf

v

(4)

t(s)

f

labels ¥v" -then 0 then + horizontal lines v
last one steaper v

[20]
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QUESTION 10 Downloaded from eduresourceza.com

10.1 The relationship between frequency (f) and maximum kinetic energy (Ek(max)) of
photoelectrons emitted from two cathodes, M and N, of different photoelectric cells is
investigated. The graphs below have been obtained from the results.

10,40

f(x 10" Hz)

5,16

Ey ot {}-:’ m-m J:} 23,01

10.1.1 Define threshold frequency. (2)

Threshold (cut-off) frequency (fo) as the minimum frequency of incident
radiation at which electrons will be emitted from a particular metal. v'v

10.1.2 How does the maximum kinetic energy of photoelectrons emitted from cathode (2)
N compare to the maximum kinetic energy of those emitted from cathode M
when light of a frequency greater than 10,40 x 104 Hz is shone on each of the
cathodes? Choose from GREATER THAN, SMALLER THAN or EQUAL TO.
Greater than.v'v/

10.1.3 Calculate the maximum wavelength of the light that will be needed to emit (3)
photo-electrones from cathode N.
c=fAv
3% 108 =5,16 x 102+
A= mv
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10.1.4

10.1.5
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Calculate thQM M SPRGRH G RELHES B ieGrapROM

(5)

OPTION 1,
E = Wn + Ekim_g_;(] "'(
1
PR I S, T -18 v 14 s
f, {6153)i o ) ¥(23,01x107) v + 10,40 x 10
= 4,51 x 10" (Hz)v (45,1 x 10™ Hz )

Or

E=W,+ Ekfmax:l v

hf= hfﬂ + Ektmgx]

6.63 x 10 f, v= (6.63 x 10°*){10.40 x 10™)v+ 23,01 x 10" v
f,=451x10" (Hz)v (45.1 x10™ Hz )

The experiment is now repeated for cathode M using light of frequency fx, but of

higher intensity. How will EACH of the following be affected?
The y-intercept of the graph

No effectv'v/

The number of photoelectrons emitted per unit time.
increasesv'v’

The maximum kinetic energy of the emitted photoelectrons.

No effectv'v’

Total: 200 marks
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