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INSTRUCTIONS AND INFORMATION TO CANDIDATES

1. Write your name on the ANSWER BOOK.

2. This question paper consists of EIGHT questions. Answer ALL the questions in

the ANSWER BOOK.

3. Start EACH question on a NEW page in the ANSWER BOOK.

4, Number the answers correctly according to the numbering system used in this

question paper.

5. Leave ONE line between two sub questions, for example between

QUESTION 2.1 and QUESTION 2.2.

6. You may use a non-programmable calculator.

7. You may use appropriate mathematical instruments.

8. You are advised to use the attached DATA SHEET.

9. Show ALL formulae and substitutions in ALL calculations.

10. Round off your final numerical answers to a minimum of TWO decimal places.

11. Give brief motivations, discussions, et cetera where required.

12. Write neatly and legibly.
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SECTION A
QUESTION 1: MULTIPLE-CHOICE QUESTIONS

Four options are provided as possible answers to the following questions.
Each question has only ONE correct answer. Write only the letter A, B, C or
D next to the question number (1.1 to 1.10) in your ANSWER BOOK.

1.1 The linear momentum of an objectis a ...

A vector quantity with the same direction as the velocity of
the object.

B scalar quantity with the same direction as the velocity of
the object.

C vector quantity with direction opposite to that of the
velocity of the object.

D scalar quantity with direction opposite to that of the velocity
of the object. (2)

1.2 A small object mass m, on the surface of the planet Mars mass M,
experiences a gravitational acceleration g. The radius of the Mars is r
and the universal gravitational constant is represented by G. Which
ONE of the following combinations can be used to determine the
magnitude of g on Mars?

g0|w>
OID|=|=
SIZ3IZ
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1.3 A force F applied at an angle ¢ to the horizontal is pulling a heavy
block of weight w along a rough, horizontal floor at a CONSTANT
velocity. The block stays in contact with the floor. The coefficient of

kinetic friction is p
F
/____'____.

S ir Lo L DAL By R By B L LA g L Ly g Ly O 0]

Which ONE of the following combinations is correct regarding the
magnitudes of the forces, or force components, on the block?

HORIZONTAL VERTICAL
A Fcos 6 < puN N=w
B Fcos 6 = uUN Fsind +N=w
C Fcos 6 = uN N=w
D Fcos 6 > uN Fsin & + N=w

1.4 Projectile motion is when an object is moving ...
A vertically upwards or vertically downwards at a constant speed.

B vertically upwards or vertically downwards at changing
acceleration.

C and the only force acting on it, is the force of gravity.
D and the two forces acting on it, are the force of gravity and air
resistance. (2)
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1.5 Three separate, identical blocks are in contact with each other in a
straight line. They are at rest on a smooth, horizontal surface. Each of
these blocks has a mass m. Another block with the same dimensions,
but with mass 2m, moving at a velocity v, collides ELASTICALLY and
in the same straight line with the three stationary blocks.

v At rest
E—
2m m m m

Which one of the following diagrams represents the situation
immediately after the collision?

A At rest 2v
R
2m m m m
B At rest v
>
2m m m m
C At rest 2v
E—
2m m m m
Al
D t rest v R
2m m m m
2
1.6 A car, moving at a constant velocity with kinetic energy K, undergoes
a displacement x in time t. If the car's kinetic energy changes to 2K,
it will undergo a displacement of ... in the same time at the new
constant velocity.
A 4x
B 2x
C Ja2x
D 1
—X
V2 )
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1.7 Which one of the following would result in you hearing a lower pitch
than that of a single note played by a trumpet player who is standing
on a stage?

A Play the sound much louder through headphones.
B Run away from the trumpet player.
C Run towards the trumpet player.
D Cover your ears.

1.8 Two small, metallic spheres, P and Q, on insulated stands carry
identical negative charges. The distance between their centres is d
and the magnitude of the force exerted by Q on P is F. The distance

is then changed to %2d. What is the magnitude of the new force
exerted by Q on P in terms of F?

A YiF
B F
C 2F
D 4F )
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1.9 Three point charges, Q1 (negative), Q2 (positive) and Qs (positive),
are kept stationary at right angles with respect to one another as
indicated below.

901

|3I'
I

The magnitude of the charge on Q1 is nine times that of Q2 (Q1 =
9Q2). The magnitude of the charge on Qzsis sixteen times that of

Q2 (Q3 = 16Q2). The distances between Qi1 and Q2 and between Q3
and Q2 are 3r and 4r respectively.

Which ONE of the following vector diagrams is the best
representation of the net (resultant) electrostatic force on Q2 due to
the presence of Q1and Qs?

A B C D
Fret Fret Fret Fret
F1on2 Fion2 Fion2 Fion2
<
Faon2 Faon2 Faon2 Faon2

1.10  The battery in the circuit diagram below has an emf of 12 V and
negligible resistance. Two voltmeters, Vi and V2, are connected as
shown. What are the readings on Viand V2when the switch is open?

[H

() |

O
Vi V>
(V) (V)
A 12 12
B 0 12
C 12 0
D 0 0
(2)
[20]
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SECTION B
QUESTION 2

2.1 A toy trailer, mass 3 kg, is connected to a toy car, mass 5 kg, by
means of a light, inelastic string. A horizontal force of 40 N is then
applied to the car and the velocity of the car and trailer increase
uniformly in a straight line to the right. Both vehicles experience
frictional forces while they are moving. The frictional force on the car
has a magnitude of 4,9 N.

Car
Trailer S kg -
F=40N
3 kg / >
Om=C (@) —(®)
2.1.1 Write down Newton's second law of motion in words. (2)
2.1.2 What type of frictional force do the vehicles experience? (1)

2.1.3 Show by means of a calculation that the frictional force on the
trailer has a magnitude of 2,94 N if the coefficient of friction
is 0,1. 2

2.1.4 Calculate the magnitude of the acceleration of the system.
Write down separate equations for the two moving objects
using Newton's second law of motion and then calculate the
acceleration. (5)
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2.1.5 Calculate the force exerted by the string ON THE CAR. 3)

The string is disconnected from the car and reconnected at a higher
point to make an angle @ with the horizontal. The horizontal force of
40 N is again applied to the car to accelerate the system from rest as
before.

Car

5Kk
------------ d F=40N
—
2.1.6 Draw a free-body diagram, with labels, of all the forces acting
on the CAR. (5)
With the string in the new position, is the frictional force on the ...
2.1.7 trailer greater than, the same as or less than 2,94 N? (1)
2.1.8 car greater than, the same as or less than 4,9 N? (2)
2.2 The planet Mars has an approximate mass and radius of 6,39 x 10%
kg and 3,39 x 10° km respectively. Calculate the approximate
magnitude of the gravitational acceleration on the surface of Mars. 4)
[25]
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QUESTION 3

A boy mass 60 kg on roller-skates, holds an iron rod of mass 2 kg in his
hands. He is moving forward on a frictionless, horizontal surface at a speed
of

1,5 mes™. In order to slow himself down, he throws the iron rod horizontally
away from himself, in the forward direction, at a speed of 4 mes™. Ignore the
effects of all types of friction.

Forward
Boy (60 kg) >

- - ——
Iron rod (2 kqg)

({C) www _thecolor.com

3.1 State in words, the principle of conservation of linear momentum. (2)

3.2  Calculate the boy's velocity immediately after he has thrown the iron
rod. (5)

3.3  Will the boy's speed, under the following conditions, BE LESS THAN,
THE SAME AS or GREATER THAN the answer calculated in
QUESTION 3.27?

3.3.1 He throws the iron rod forward, but at a speed of LESS than
4 mes™, (1)

3.3.2  He throws the iron rod VERTICAL UPWARDS at a speed of
4 mes™. 1)

[9]
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QUESTION 4

4.1 A player throws a cricket ball vertical upwards with an initial speed of
4,5 mes™ and catches it again at the same height from where it was
projected. The table below shows the velocity of the ball at different
times during the intervalt =0 stot=2,5s. UPWARD is taken as the
POSITIVE DIRECTION.

Time 0 05 1.0 15 2.0 25
(s)
Velocity 145 10.0 4.0 05 55 105
(mes™)

4.1.1 Use the tabulated data to draw a velocity-time graph of the
ball's motion. Use the graph paper that is provided at the end
of this question paper. Plot the points and draw the BEST-FIT

graph (5)

4.1.2 Use THE GRAPH to calculate the displacement of the ball
fromt=15stot=25s. EQUATIONS OF MOTION MAY
NOT BE USED. 4)

4.1.3 Under which condition can you consider the cricket ball to be
a projectile? (1)

4.2 A ball with a mass of 0,5 kg is fired vertical upwards from a platform,
which is 14 m above the ground. The ball leaves at an initial speed of
40 mes™, at a height of 1 m above the platform. Ignore air resistance.

4.2.1 Calculate the maximum height the cannonball reaches above
the ground. (5)

4.2.2 Calculate how long it takes to reach the maximum height. (3)

4.2.3 The total time elapsed from launching until it hits the ground
can be calculated with the equation Ay = viAt + YzaAt’.

Use THIS EQUATION ONLY (NO OTHER ONE IN
ADDITION TO THIS) and substitute the relevant values in
order to determine the time. It is not necessary to solve the
equation; just show the equation and the substitutions. 3)

[23]
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QUESTION 5

5.1

5.2

Copyright reserved

A 0,20 kg rocket in a fireworks display is launched from rest from the
ground and follows a straight flight path to reach point P, as shown in
the figure below. Point P is 29 m above the starting point. In the
process, 425 J of work is done on the rocket by the NON-
CONSERVATIVE force generated by the burning propellant. Ignore
air resistance and the mass lost due to the burning propellant.

-A- Fl
2Bm

(Ground W

5.1.1 Explain what a non-conservative force is.
5.1.2 Calculate the speed of the rocket at point P.

A constant force F is applied to a crate to move it upwards along a
frictionless, inclined plane. Force F is parallel to the inclined plane
and the mass of the crate is 25 kg. When the crate reaches point Q,
it's speed is 12 mes?, and 10,8 mes* when it reaches point R, which
is 3,5 m further up the incline. The incline makes an angle a = 30°
with the horizontal.

R

5.2.1 Draw a free-body diagram, with labels, of the forces acting on
the crate while it is moving.

5.2.2 State the WORK — ENERGY THEOREM in words

(2)
(6)

(3)
(2)
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5.2.3 Is mechanical energy conserved during this motion? Write
down YES or NO and briefly explain your answer. (2)

5.2.4 Give a reason why the normal force does not do any work on
the crate during its motion. (1)

5.2.5 Use ENERGY PRINCIPLES to calculate the magnitude of
force F. (6)

[21]
QUESTION 6

The speed of sound in air depends among others on the air temperature.
The
following graph shows this relationship.

Speed of sound in air versus air temperature

350
348 =
346 -
344 ——

342
Speed 340 —t—
(m.s7)

338 1=
336
334
332
330

280 282 284 286 288 290 292 294 296 298 300
Temperature (kelvin)

6.1 Which one of temperature or speed is the dependent variable? Q)
6.2  The gradient of this graph is equal to 0,6 mes™-K™ With how much

does the speed, in mes™, increase for every 5 K increase in
temperature? (2)
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6.3 Two experiments are done to verify the Doppler effect. In the first
experiment, an object approaches a stationary observer X at a
constant speed of 57,5 mes™. The object is equipped with a siren
that emits sound waves at a fixed frequency of 1 000 Hz. The motion
takes place in still air at a temperature of 295 K.

6.3.1 State Doppler Effect in words. (2)
6.3.2 What is the speed of sound, in mes™, in air at 295 K?

HINT: Use the graph (2)
6.3.3 Calculate the frequency measured by observer X. (5)

6.3.4 In the second experiment, the object moves away from
observer X at the same constant speed as before. What
should the air temperature, in kelvin, be to make it a fair test
between the two experiments? (1)

6.4 Consider the three diagrams below. Each one represents the source
(with the siren) and observer X. Two of the diagrams are applicable
on the abovementioned experiments.

Diagram 1 Diagram 2 Diagram 3
Source Source Source
X X X
6.4.1 Which diagram is applicable to experiment 2? (1)
6.4.2 Which diagram is NOT applicable to any of the experiments?
Give a reason for your answer. (2)
[13]
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QUESTION 7
Two identical, small, metallic spheres, P and R, carry electric charges of

-20 uC and +30 pC respectively. They are placed on the east-west axis of a
compass as shown in the diagram below.

O O W%E

7.1 Define electric field at a point in words. (2)
7.2 Draw an electric field pattern for the two charges, P and Q. 3)

The centre of P is 7 cm from the centre of R. A third identical sphere, Q, is
then placed as shown below, with its centre 9 cm away from the centre of P.
P and Q are placed on the north-south axis of a compass and Q carries a
charge of -45 uC.

<— 7¢cm —
21O, O
P R
N
9cm W E

S

"0

7.3 State Coulomb's law in words. (2)

7.4 Draw a free-body diagram, with labels, of all the electrostatic forces
actingon P as aresult of Q and R. (2)

7.5 Calculate the net electrostatic force experienced by P as a result of
Q and R. (8)

[17]
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QUESTION 8

A learner wants to use a 12 V battery, with negligible internal resistance, to
operate a bulb. He uses the circuit below to obtain the desired potential
difference for the bulb to glow. The resistance of the bulb is 5 Q. When

switch S is closed as shown, the bulb glows at its MAXIMUM POWER of 5

W.

8.1

8.2

8.3

8.4

8.5

8.6

Copyright reserved

3Q
+A Bulb
5
4Q
11Q S T Emf
§12v
§ e

Explain in words what it means if the battery has an emf of 12 V.
Refer to energy and charge, with relevant values, in your answer.

State Ohm’s Law in words
Calculate the current in the bulb.
Calculate the resistance of resistor Y.

Calculate the cost to operate the bulb for a period of 1 400 minutes if
one unit of electricity (1 kWh) costs R1,80.

Switch S is now OPENED.

8.6.1 Will the bulb still function at maximum power? Write down
either YES or NO and explain your answer without doing any
calculations.

8.6.2 How does the potential difference across A and B compare
with its value when switch S was closed? Choose your
answer from GREATER THAN, LESS THAN, EQUAL TO or
ZERO.

(2)
(2)
3)
(7)

(3)

(4)

(2)
[23]

[150]
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DATA FOR PHYSICAL SCIENCES GRADE 12

PAPER 1 (PHYSICS)

GEGEWENS VIR FISIESE WETENSKAPPE GRAAD 12

VRAESTEL 1 (FISIKA)

TABLE 1: PHYSICAL CONSTANTS / TABEL 1: FISIESE KONSTANTES

NAME / NAAM SYMBOL / SIMBOOL VALUE / WAARDE
Acceleration due to gravity g 9,8 m-s™
Swaartekragversnelling
Universal gravitational constant G 6,67 x 10™ N-m?-kg™
Universele gravitasiekonstante
Speed of light in a vacuum c 3,0 x 108 m-s?
Spoed van lig in 'n vakuum
Planck’s constant h 6,63 x 10 J-s
Planck se konstante
Coulomb’s constant k 9,0 x 10°N-m?.C™2
Coulomb se konstante
Charge on electron e -1,6x10%°C
Lading op electron
Electron mass Me 9,11 x 10* kg
Elektronmassa
Mass of Earth M 5,98 x 10* kg
Massa van Aarde
Radius of Earth Re 6,38 x 10°m

Radius van Aarde
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TABLE 2: FORMULAE / TABEL 2: FORMULES

MOTION / BEWEGING

Vi =V +aAt

Ax = v, +aAt? orfof y = v, At +LaAt®

V.2 =Vv,” +2aAXor/of v,” =V, +2aAy

Ax =(Vi ;Vf jAt orfof Ay =(Vi ;Vf jAt

FORCE / KRAG

Fre =Ma p=mv

fs(max) = lJSN fk = UkN

FredOt =Ap

Ap =mv, —my, w=mg

= Gmym, _Gm
T 2

WORK, ENERGY AND POWER / ARBEID, ENERGIE EN DRYWING

W =FAx cosf

U=mgh or/ofE, =mgh

K=Xmv? orlof E = Y
2 2

Wne = AK + AU or/of Wy, = AE + AE,

W,et = AK or/of W et = AE,
AK = Ki = K; Or/Of AE = Ey - Ey
W
At

Pav = Fvay / I:)gem = F'Vgem

WAVES, SOUND AND LIGHT / GOLWE, KLANK EN LIG

f
vtv
f = £ E=hf orfofE=h<
vtV A

S

E=W,+ Ek(max) or/of E =W, + K(max)

where/waar

E=hf and/en W, =hf, and/en Emax = %mv?nalx or/of  Knax = %mv?naX

Copyright reserved

Please turn over




Physical Sciences P1 NSC Common Test June 2020

19
ELECTROSTATICS / ELEKTROSTATIKA

k k

r r

W F

V= 2 E=—

q q
n=2 ORIOF n=2
e de

ELECTRIC CIRCUITS / ELEKTRIESE STROOMBANE

emf () =I(R+7)

emk (§) =I(R+7r)
R, =R;+R, +..
1 1 1 q=14t
—=—+—"..
R, R, R,
W =V(q
_w
W = VIAt At
, P=VI
W = I'RAt P_I’R
2
R

ALTERNATING CURRENT / WISSELSTROOM

| | Pave = Vrms I ms [/ Pgemiadeid = Vwgk lwgk
| _ _max_ / _ _maks
rms \/E wgk \/E
2 2
I:)ave = IrmsR / F)gemiddeld = IwgkR
vV — Vmax / V — Vmaks 2 2
ms \/E wgk \/5 = Vrms wgk

ave R / Pgemiddeld =?
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