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HOW TO USE THE DOCUMENT

e |dentify the possible definitions, laws and principles based on each topic/question and
revise them using examination guidelines.

e Know the structure of the paper (main topics and sub-topics).

e Use the document to identify the easy to score marks on any previous question

e Try to answer the attached questions and then practice with different past papers to

identify the easy to score marks.

FORMAT OF PAPER 1: PHYSICS

TYPE OF QUESTIONS DURATION | TOTAL MARKS
10 multiple choice questions (20 marks
9 Structured questions (130 marks) 3 hours 150

WEIGHTING OF PRESCRIBED CONTENT

CONTENT MARKS

MECHANICS

Momentum 65

Vertical projectile motion
Newton’s Laws
Work, energy & power

WAVES, SOUND & LIGHT 15
Doppler effect

ELECTRICITY& MAGNETISM 55
e Work, energy & power
e Electrostatics
e Electric circuits
e Electrodynamics

MATTER & MATERIAL 15
Photoelectric effect

TOTAL 150
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STRUCTURE OF PAPER 1 (PHYSICS)

QUESTIONS TOPIC Estimated marks
1 Multiple choice( all topics) 20
2 Newton'’s Laws 15
3 Vertical projectile motion 16
4 Momentum and Impulse 12
5 Work, Energy And Power 12
6 Doppler Effect 12
7 Electrostatics 14
8 Electric Circuits 21
9 Electrodynamics 13
10 Photoelectric Effect 15

TOTAL MARKS 150

Study copy distributed by EduResource ZA | eduresourcza.com



https://eduresourcza.com

NEWTON’S LAW
OUTCOME: EASILY OBTAINABLE marks for QUESTION 2 is + 10 MARKS

NB: PRACTICAL SKILLS:

Independent variable/dependent/ control variable
1 mark awarded for eachv’

Investigation question
2 marks awardedv' v’

Hypothesis/conclusion
2 marks awardedv' v’
Possible definitions/ Laws:
¢ Normal Force, frictional force, Static frictional force, Kinetic frictional force,
inertia, Newton’s 1st /24 /3rd Jaw of motion and Newton's Law of Universal
Gravitationv'v’
Drawing of a free-body diagram.
e Marks usually represent the number of forces to be drawn.
e All forces must touch the dot and have an arrow point away from the dot.

e 1 mark awarded for a weight drawn vertical downwardsv’

e 1 mark for the normal force drawn perpendicular to the surface, if and only if the

object is in contact with the surfacev’
e 1 mark for the applied force v/
e 1 mark for the frictional force in opposite to the direction of motion v/

e 1 mark for the tension if the object is attached to the string/rope/cablev’

Correct formulae

Formulae Marking criteria

fmax = N/ f = Fe Gmym, * Mark is awarded for a correct
MkN 2 formula if and only if there is
Fret = ma =Gr_2M attempt of substitution.

W=mg

e 1 mark for the correct formulav’

e NB: Copy the formula as it is from the formula sheet
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Correct Substitution(s)

e From fma = psN/ fe = ukN : 1 mark for the substitutionv’

e From Fpret = ma: 2 marks for substitutionv'v/

Choosing increase/decrease/remain the same when the angle of inclination is
increased/decreased, explain

e 1 mark forincrease/decrease/remain the samev’

e 1 mark for the explanationv’
EASILY OBTAINABLE marks for QUESTION is

QUESTION 1 : MULTIPLE CHOICE QUESTIONS

1.1 Two forces, F, and F,, are applied on a crate lying on a frictionless, horizontal surface,

1.2

as shown in the diagram below

The magnitude of force F, is greater than that of force F.,.

N
Fihoe— . Fa w E
S
The crate will ...
A accelerate towards the east.

B accelerate towards the west.
C move at a constant speed towards the east
D

move at a constant speed towards the west
A constant net force acts on a trolley.

According to Newton's Second Law, the acceleration of the trolley is ... the mass of the
trolley.

A equal to

B independent of

C directly proportional to
D inversely proportional to
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1.3

14

15

Inertia is the tendency of an object to ...

A

B

C

D

maintain its mass.
continue in a state of non-uniform motion.
remain at rest or in the state of uniform motion.

maintain its velocity when a non-zero net force is acting on it.

A car is moving at a constant velocity.

Which ONE of the following statements about the forces acting on the car is

CORRECT?

A The net force acting on the car is zero.

B There are no forces acting on the car.

C The weight of the car is equal to the normal force acting on the car.
D There is a non-zero net force acting on the car.

A car is travelling along a road. The driver has his seat belt on. The driver sees an

obstruction in the road ahead and suddenly applies the brakes

An action-reaction pair is the force of the seat belt on the driver and the force of the ...

A

B

Obstruction D

driver on the seat.

wheels on the road.

driver on the seat belt.

seat belt on the seat.
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1.6

A block with a mass of 4 kg is pulled upwards along a frictionless slope, inclined at an
angle 6, with a force F, as shown in the sketch below.

4 kg F

Which ONE of the following equations can be used to calculate the magnitude of the
normal force (N)?

A N = (4)(9,8)sin6

B N =F - (4)(9,8)cosb

C N =F + (4)(9,8)cosB

D N = (4)(9,8)cosB 2

[12]
QUESTION 2
A box, with a mass of 45 kg, is pulled with a force of 90 N at an angle of 50° to the horizontal.
The box moves at a CONSTANT VELOCITY.
90N

2.1 Define the term kinetic frictional force. 2
2.2 State Newton's First Law of Motion in words. 2
2.3 Calculate the magnitude of the horizontal component of the applied force. 2
2.4 Calculate the magnitude of the normal force. 4
2.5 Calculate the coefficient of kinetic friction. 4
2.6 Will the coefficient of kinetic friction change if the angle of the applied force is (2

decreased? Write only YES or NO and give a reason
[16]
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QUESTION 3

A constant force, F, pulls a 50 kg block at a constant speed over a rough horizontal surface,
AB, as shown in the diagram below. The coefficient of kinetic friction (p 2 between the block

‘ 50 kg

and the surface is 0,4.

A
3.1 Draw a labelled free-body diagram showing ALL the forces acting on the block. 4
3.2 State Newton's first law of motion in words. 2

3.3 Calculate the magnitude of the:

3.3.1 ForceF 2
3.3.2  Normal force 2
3.3.3  Frictional force 2

3.4 The same constant force, F, is now applied to the block over the same rough horizontal
surface as before, but in the direction shown below.

F

A B

Give a reason why the block will move slower than before. 2
[14]
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QUESTION 4

Crate P of mass 1,25 kg is connected to another crate, Q, of mass 2 kg by a light inextensible
string. The two crates are placed on a rough horizontal surface. A constant force F of
magnitude 7,5 N, acting at angle 6ito the horizontal, is applied on crate Q, as shown in the
diagram below.

The crates accelerate at 0 m-s to the right.

F=75N

P string
1,25 kg

Crate P experiences a constant frictional force of 1,8 N and crate Q experiences a constant
frictional force of 2,2 N.

4.1 State Newton's Second Law of Motion in words. 2

4.2 Draw a labelled free-body diagram for crate P. 4

4.3 Calculate the magnitude of:

4.3.1 The tension in the string 4)
4.3.2 Angle® ©))
[13]
QUESTION 5

Block A of mass 4,1 kg is connected to block B of mass 2,3 kg by a light inextensible string
passing over a frictionless pulley. Block A is at rest on a rough horizontal table and block B
hangs vertically, as shown in the diagram. A force F of magnitude 49 N is applied on block A at
an angle of 50° to the horizontal, causing block A to accelerate TO THE LEFT from rest along
the table. The coefficient of kinetic friction between the surface of the table and block A is 0,35

F=49 N

2,3kg|B

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

5.1 Define normal force. (2

5.2 Draw alabelled free-body diagram showing all the forces acting on block A while it 5)
accelerates to the left.

5.3 Calculate the magnitude of the

5.3.1 Kinetic frictional force exerted on block A 3
5.3.2 Acceleration of block A, by applying Newton’s Second Law to each block 5)
separately
[15]
QUESTION 6

Learners investigate the relationship between net force and acceleration by pulling a trolley
across a surface which is slightly inclined to compensate for friction.

The trolley is connected to different masses by a string of negligible mass. The string passes
over a frictionless pulley. Refer to the diagram below.

trolley

tape

ticker-timer

mass

Ticker-tape attached to the trolley passes through the ticker-timer. The acceleration of the
trolley is determined by analyzing the ticker-tape.

The results of the net force produced by the different masses and the acceleration of the
trolley were recorded in the table below.

NET FORCE (N) a (m-s™)
0,3 0,36
0,6 0,73
0,9 1,09
1,2 1,45
6.1 Write down the
6.1.1 hypothesis of the experiment 2
6.1.2 independent variable @

6.1.3  controlled variable Q)
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6.2 Use the graph paper on the ANSWER SHEET and draw a graph of the acceleration 2
versus net force

6.3 Calculate the gradient of the graph (©))
6.4 Use the gradient of the graph calculated in QUESTION 3.2 to determine the mass of the  (2)
trolley.
[11]
QUESTION 7

Learners investigate the relationship between the mass of an object and the acceleration it
experiences when a constant net force is applied on the object. They use their results to draw
the graph below.

Graph of the inverse of acceleration versus mass

4 : S
3 FHH n
25 =
i it SEEEIESEEES
1-] © 2
1:5 7 HHH
1 o L
0,5
okZ :
0 0.25 0.5 0,75 1 1,25 1,5 m (kg)
7.1 State Newton's Second Law of Motion in words. 2
7.2 Calculate the gradient of the gradient (3)
7.3 Hence, determine the net force applied on the object during the experiment. 2
7.4  Write down a conclusion for this experiment 2

[9]
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VERTICAL PROJECTILE

OUTCOME: EASILY OBTAINABLE marks for QUESTION 3 is = 15 MARKS

1.

Possible definitions/ Laws:

Projectile and Free fall v'v’

Magnitude and direction of acceleration.

At any given point (A/B/C) acceleration is
9.8 m-s2, downwardsv'v’

Position

Correct formulae.

3x1 mark awarded for correct formulae iv'v' v’

NB: Copy the formulae as they are from the formula sheet

Correct Substitution(s)

3-4 marks awarded for correct substitution of the given physical quantities. v'v'v/
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Bouncing ball

AHARD tennis ball is dropped vertically downwards to the ground andthen bounces back.

Downwards positive

w=0Pu=o
la =98ms? [a=98 m-s—zl
i

)

- VWi= Max

Velocity-time graph

Ball moves downwards at
congtant increasing velocity .

F
+ L Ball strikes ground at
maximum velocity.
F

w L__%ediatechangeindirection
E W OOWITwars >
£ |
(5]
o 0 )
E ds | time (s)

“Elalldmpped

gwv=0

Ball moves upwards
- andvelocity decreases
until 0 at highest point.

Downwards negative

Vi= Max

C

Velocity-time graph

+ Ball moves upwards

andvelocity decreases
—<"" until 0 at highest pairt.

-

*u ds
rds Hl‘\"ﬁ time (s)

¥ /j - _ |mmediate change in direction
I

Ball strikes ground at

- maxi mum velodty.

Ball moves downwards
at constant increasing
velodty.

Gradient of the graphs: Constant acceleration of 9,8 m-s< downwards represented by parallel lines

Position-time graph

Positiontime graph

4 Maximum height/initial position as zero reference
Increasing gradient —increase invelodty. b
+ +
£ T O e
c .-Decreasing gradient — .y time (s}
L= > . =
= decrease in velocity. o down P
=
g W b ~ Decreasing gradient —
o 0 : - E { decrease in velocity.
time (s) _
S .
¥ Inereasing gradiznt -

& Increase in velncity.
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‘ Vertical Motion represented by graphs |

A ball is thrown vertically upwards and returns to the same position from where it was thrown.

Pasition {m)

velocity (ms')

acceleration (m's?)

hJ

ki

‘ Upwards positive ‘
vi=0 avi=0

. = & *

=-98 m-srzl

—\.r-:maxl

182—9;8 m-s2

B

Gradient increases —
in

A

c
upward dobnward
L J

time (s)

§ . .
Weloity decreases constantly in
pasiive {upaard; direetion

Ball at rest fora mament

upwards _ At mezimum height

time (s
downwarnds

Velocity increases constantly in
negative [downward) direction

time (s}

Far both up and dawn:
Accelaration = - 8,8 m-s+

1a =98ms?

velocity (m's™)

acceleration (m-s?)

Position (m)

‘ Upwards negative ‘
vi=0 W= 0

»

'Io.._
« = u oot

a=98 m-srzl

l—vi:max ® ++vi=max l

time (s}

upward dovenward

al
=k

Velocity increases constantly in
positive (dowrward) direction

#" Ball at rest foramoment
at maximum height

ftime (s)

Velocity decreases constantly in
¥ negative (upward) direction

Far bath up and dowen:
acceleration =+9.8m-s”

time (s}

¥

+/- 2 Marks awarded for the calculated physical quantities indicated in the graph v'v/
1 mark awarded for the line of best fitv’
1 mark awarded for correct shape of the graphv’

EASILY OBTAINABLE marks for QUESTION is
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QUESTION 1: MULTIPLE CHOICE QUESTIONS

1.1 The velocity versus time sketch graph below represents the motion of a ball which was in free fall.
The ball struck the ground after 3t seconds.

<

o

Velocity (m-s™)

/ t 3t Time (s)

Which ONE of the following statements is CORRECT?

=

The ball was ...
A dropped from a height above the ground.
B thrown vertically upwards from the ground.
C thrown vertically upwards from a height above the ground
D thrown vertically downwards from a height above the ground. 2

1.2  Abody is dropped from a certain height above the ground. Disregard ALL frictional forces.
Which ONE of the following physical quantities increases as the body falls freely?

A Acceleration
B Kinetic energy
C Resultant force

D Gravitational potential energy 2

Study copy distributed by EduResource ZA | eduresourcza.com
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13

14

15

An object falls freely in a vacuum near the surface of the Earth.

Which ONE of the following statements regarding the motion of the object is CORRECT?
A The velocity of the object will remain constant.

B The velocity of the object will decrease uniformly.

C The rate of change of velocity of the object will increase uniformly

D The rate of change of velocity of the object will remain constant. 2

An object is projected vertically upwards. Ignore air resistance

As the object rises, its velocity ...

A and acceleration are both directed upwards.

B and acceleration are both directed downwards

C is directed upwards, but its acceleration is directed downwards

D is directed downwards, but its acceleration is directed upwards 2

A ball is projected vertically upwards. Ignore air resistance.

Which ONE of the following statements about the acceleration of the ball at its maximum
height is CORRECT?

The acceleration is equal to ...

A ZEero.

B g and is directed downwards

C g and is directed upwards.

D g and is directed horizontally 2

[10]
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QUESTION 2

A learner drops a ball of mass 0,36 kg from the window of his room on the second floor. The ball
hits the ground with a speed of 12 m.s™1. Disregard air resistance

2.1 Calculate the time taken for the ball to reach the ground 5)
2.2 Calculate the distance the ball falls until it hits the ground 4
2.3 Calculate the maximum increase in the kinetic energy of the ball during the fall. 4)
2.4 Calculate the magnitude of the momentum of the ball with which it hits the 4)
ground
[17]
QUESTIO 3

An object is released from rest from a point X, above the ground as shown in the diagram below. It
travels the last 30 m (BC) in 1,5 s before hitting the ground. Ignore the effects of air friction.

o X
|
|
B
:.—T—
|
|
30m |
|
|
|
[
C
3.1 Name the type of motion described above @
3.2 Calculate the:
3.2.1 Magnitude of the velocity of the object at point B 4
3.2.2 Height of point X above the ground 5)

After hitting the ground, the object bounces once and then comes to rest on the
ground.

3.3 Sketch an acceleration-time graph for the entire motion of the object. (©))

[13]
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QUESTION 4

A ball is thrown vertically upwards from the top of a building of height 25 m with a velocity of
12 m-st. 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.

12 m-s'g)
31----

25m e
I
1.9m -§
l ground
4.1 Define the term free fall. 2
4.2 Calculate the:
4.2.1 Time taken for the ball to reach its maximum height 2
4.2.2  Velocity with which the ball strikes the ground 4
4.2.2 Time it took the ball to move from the top of the door to the ground 4@

4.3 Draw a velocity versus time graph for the motion of the ball from the moment that the ball 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
©)
[16]
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QUESTION 5

In the diagram below, point A is at the top of a building. Point B is exactly halfway between the
point A and the ground. Ignore air resistance

5.1

5.2

5.3

5.4

o A

ground
Define the term free fall.
A ball of mass 0,4 kg is dropped from point A. It passes point B after 1 s.
Calculate the height of point A above the ground.

When the ball strikes the ground, it is in contact with the ground for 0,2 s and then bounces
vertically upwards, reaching a maximum height at point B.

Calculate the magnitude of the velocity of the ball when it strikes the ground

Calculate the magnitude of the average net force exerted on the ball while it is in contact
with the ground.

MOMENTUM & IMPULSE

OUTCOME: EASILY OBTAINABLE marks for QUESTION 3 is £ 06 MARKS

Possible definitions/ Laws:
Momentum, impulse, Newton’s 2" law of motion in terms of momentum, Principle/law of
conservation of momentum and mechanical energy.

Correct formulae

Formulae Marking creteria
p=mv Zp,=2Zp; * 1 mark is awarded for a correct formula
- _ﬂ K + U)=(K + U); if and'on.ly if there is attempt of

net™ substitutionv’

=1 2,1 2
Ki=2mqvii+-myvi

e 2x1 mark is awarded for a correct formula if and only if there is attempt of substitutionv’
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3.

Correct Substitution(s)

e 3 marks awarded correct substitutionv'v'v’
EASILY OBTAINABLE marks for QUESTION is

QUESTION 1: MULTIPLE CHOICE QUESTIONS

@)

[+6]

1.1 Two bodies undergo an INELASTIC collision in the absence of friction. Which ONE of the
following combinations of momentum and kinetic energy of the system is CORRECT?

MOMENTUM

KINETIC ENERGY

Not conserved

Conserved

Conserved

Not conserved

Not conserved

Not conserved

OO0 || >

Conserved

Conserved

)

1.2 Aball, moving horizontally, hits a wall with a speed 2v. The ball then bounces back
horizontally with a speed v, as shown in the diagram below.

BEFORE COLLISION

2v

O—r

wall

AFTER COLL

<0

ISION

wall

Which ONE of the following combinations regarding the linear momentum and the total
kinetic energy of the ball for the collision above is CORRECT? Assume that the ball-wall

system is isolated.

LINEAR MOMENTUM

TOTAL KINETIC ENERGY

A Conserved Not conserved
B Conserved Conserved
C Not conserved Not conserved
D Not conserved Conserved
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1.3 Airbags in modern cars provide more safety during an accident

14

15

The statements below are made by a learner to explain how airbags can ensure better
safety in a collision

i. The time of impact increases.
ii. The impact force decreases.
ii. The impulse increases.

Which of the statements above are CORRECT?

A (i) only

B (ii) only

C  (ii) and (iii) only

D (i) and (i) only )
The rate of change of momentum of an object is equal to the ...

A impulse on the object.

B net force acting on the object

C  product of the object's mass and its change in velocity

D  product of the net force acting on the object and its acceleration. 2

Which physical quantity is equal to the rate of change of momentum?

A Mass

B Impulse

C  Netforce

D  Acceleration 2

[10]
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QUESTION 2

Two stationry steel balls, A and B .are suspended next to each other by massless inelastic string

as shown in Diagram 1 below.

Diagram 1 Diagram 2

Ball A of mass 0,2kg is displaced through a vertical distance of 0,2m as shown in Diagram 2
above. When ball A is released, it collides elastically and head-on with ball B. Ignore the effects
of air friction.

2.1 What is meant by elastic collision

Immediately after the collision, ball A moves horizontally backwards ( to the left).Ball B acquires
the kinetic energy of 0,12s J and moves horizontally forward ( to the right)

Calculate the
2.2 Kinetic energy of ball A just before it collides with ball B ( use energy principles only )
2.3 Speed of ball A immediately after the collision

2.4 Magnitude of the impulse on ball A during the collision

Study copy distributed by EduResource ZA | eduresourcza.com
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QUESTION 3

The diagram below shows two trolleys, P and Q, held together by means of a compressed spring
on a flat, frictionless horizontal track. The masses of P and Q are 400 g and 600 g respectively.

P Q

4009 )J L( 6009 ’

When the trolleys are released, it takes 0,3 s for the spring to unwind to its natural length.
Trolley Q then moves to the right at 4 m-s™*

o _

\

3.1 State the principle of conservation of linear momentum in words 2

3.2 Calculate the:

3.2.1 Velocity of trolley P after the trolleys are released. 4)
3.2.2 Magnitude of average force exerted by the spring on trolley Q. 4
3.3 Use a calculation to show that this is an inelastic collision 4)
[14]
QUESTION 4

Ball P of mass 0,16 kg, moving east at a speed of 10 m-s, collides head-on with another ball Q
of mass 0,2 kg, moving west at a speed of 15 m-s™1. After the collision, ball P moves west at a
speed of 5 m-s*1, as shown in the diagram below.

Ignore the effects of friction and the rotational effects of the balls.

BEFORE COLLISION i AFTER COLLISION
.
i | N
| $

4.1 Define the term momentum in words. 2
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4.2 Calculate the:

4.2.1 Velocity of ball Q after the collision 5)
4.2.2 Magnitude of the impulse on ball P during the collision 3
[10]
QUESTION 5

A box of mass 50 kg is thrown from the roof top and strikes the ground with a velocity of 5 m-s™.
It slides and comes to a complete stop in 0,2 seconds

5.1 Define the term Impulse of a force (2)
5.2 Calculate the momentum with which the box strikes the ground. (3)
5.3 Calculate the magnitude of the net force exerted on the box by the ground. (3)

5.4 To improve passenger safety, modern cars are designed to crumple partially on impact, in
addition of the presence of seat belts. Explain how seat belts in cars can improve
passenger safety during an accident. Include a relevant physics equation in the
explanation. (3)
[11]
QUESTION 6

A ball X, of mass 10 kg, is moving eastwards with a velocity of 2 m-s-1. It collides ELASTICALLY
with another ball, Y, of mass 2 kg which was moving with an unknown velocity vY (Diagram A).
Immediately after the collision, ball X comes to rest and ball Y moves eastwards with a kinetic
energy of 36 J (Diagram B).

Ignore friction.

DIAGRAM A DIAGRAM B
—> : —> N
Q) ® | ® ® W £
2m-s’" Vy 0m-s’ 36 J
Before collision After collision S
6.1 Explain the meaning of the term elastic collision 2)
6.2 Calculate velocity vY. (5)
The balls were in contact with each other for 0,1 s during the collision.
6.3 Calculate the magnitude of the force that ball X exerted on ball Y during the collision (3)

[10]
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QUESTION 5

A wooden trolley of mass 2,7 kg moves to the left with a constant velocity of 3 m-s1- A bullet of
mass 0,03 kg is fired horizontally from the left towards the trolley. (See DIAGRAM 1.)

The bullet strikes the trolley and comes to rest inside the trolley in 0,02 s. The average net force
exerted by the trolley on the bullet during this time is 591 N. The bullet-trolley combination now
moves to the right. (See DIAGRAM 2.)

Before collision After collision

3m-s’ i
. —
— :
L 2,7 kg ! e
0,03 kg bullet o) ) ! o) 0O
DIAGRAM 1 DIAGRAM 2
Ignore all frictional and rotational effects.
5.1 Write down the magnitude and direction of the average net force that the bullet exerts on (1)
the trolley.
5.2 Calculate the magnitude of the velocity with which the bullet strikes the trolley (4)
5.3 State the principle of conservation of linear momentum in words (2)
5.4 Calculate the magnitude of the velocity of the bullet-trolley combination after the collision. (4)
[11]
QUESTION 6

Trolley A of mass 7,2 kg moves to the right at 0,4 m-s-1 in a straight line on a horizontal floor. It
collides with a stationary trolley B of mass 5,3 kg.

After the collision, the trolleys lock together and move to the right, as shown in the diagram
below.

Ignore any frictional effect

Before collision After collision

0,4 m-s"
— —»

7,2 kg 5,3 kg
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6.1 State the principle of conservation of linear momentum in words.

6.2 Calculate the magnitude of the:

6.2.1 Velocity of the trolleys immediately after the collision

6.2.2 Average net force exerted by trolley A on trolley B during the collision, if the
collision time is 0,02 s

WORK, ENERGY & POWER

OUTCOME: EASILY OBTAINABLE marks for QUESTION 5 is £ 9 MARKS

1. Possible definitions/ Laws:

Work, work energy theorem, Power, conservative force and non-conservative force
2.  Drawing of a free-body diagram.
e Refer to question 2

Correct formulae

Correct Substitution
e 3-4 marks awardedv v v’
EASILY OBTAINABLE marks for QUESTION is

QUESTION 1

A force F acts on a box as the box moves from rest down a rough incline at a constant
acceleration. The force is parallel to the incline, as shown in the diagram below

F ~

Choose the option that CORRECTLY completes the following statement

The work done by the gravitational force is ... the work done by the frictional force and the work
done by F.

equal to the sum of
less than the sum of

greater than the sum of

o 0O W r

equal to the difference between
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1.2

13

A crate of mass m is stationary on a plane inclined at an angle 6 with the horizontal.

)

The magnitude of the frictional force acting on the crate is ...

A equal to the component of the weight of the crate which is parallel to the plane.

B larger than the component of the weight of the crate which is parallel to the plane

C equal to the component of the weight of the crate which is perpendicular to the
plane

D Ia}rger than the component of the weight of the crate which is perpendicular to the
plane

A force F moves an object P from point X to point Y along two different paths, 1 and 2, as
shown below.

Y

The work done by F in moving the object is the same for both paths. Which ONE of the
following can be used to describe force F?

A Normal force

B Tension force

C Frictional force

D Gravitational force
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1.4 The base Sl unit of the physical quantity ‘work' is ...

1.5

A

B

C

D

kg-m-s?
kg-m?s2
kg.mz.s-Z

kg-m-s2 2

A boy and a girl, having DIFFERENT masses, are initially at rest at point P. They slide
down different paths of a water slide, as shown in the diagram below.

Ignore the effects of friction

Consider the statements below regarding the boy and the girl:

Only conservative forces act on both the boy and the girl while they are sliding
downwards

The boy and the girl each have the same gravitational potential energy at point P.
On reaching point Q, the speed of the girl is equal to that of the boy.

Which of the above statements is/are CORRECT?

A

| only

I and III only
[l and Il only
[, Iland IlI

)
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1.6 Which ONE of the following physical quantities is the same as the ‘change in
kinetic energy' of an object?

1.7

1.8

A

B

C

D

Power
Resultant force
Acceleration

Work )

A object moves in a straight line on a ROUGH horizontal surface. If the net work done on
the object is zero, then....

A

B

C

D

the object has zero kinetic energy
the object moves at constant speed
the object moves at constant acceleration

There is no frictional force acting on the object 2

If the net work done on a moving object is POSITIVE, then we can conclude that the kinetic
energy of the object ...

A

is zero.

has increased.

has decreased.

has not changed. 2
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QUESTION 2

The diagram below shows a boy skateboarding on a ramp which is inclined at 20° to the
horizontal. A constant frictional of 50N ats on the skateboard as it moves from P to Q. consider
the boy and the skateboard as a single unit of mass 60kg

Ignore the effects of air friction

2.1 Draw a labelled free-body diagram, show in ALL the forces acting on the boy-skateboard
Points P and Q on the ramp are 25m apart. The skateboarder passes point P at a speed Vi
and passes point Q at a speed of 15 m-s .
Ignore rotational effects due to the wheels of the skateboard

2.2 State the work — energy theorem in words

2.3 Use energy principles to calculate the speed Vi of the skateboarder at point P

2.4 Calculate the average power dissipated by the skateboarder to overcome friction between
P and Q.

QUESTION 2

A crate of mass 18 kg, initially at rest, slides down a frictionless slope from point A to point B.
The crate then moves along a rough horizontal surface from point B towards point C. Point A is
3 m above the horizontal surface. See the diagram below.

21

A
"

State the principle of conservation of mechanical energy in words.
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2.2 Using ENERGY PRINCIPLES only, calculate the speed of the crate at point B.
A constant frictional force of 40,6 N acts on the crate as it moves from point B towards
point C. The crate comes to rest at point C.

2.3 State the work-energy theorem in words

2.4 Using ENERGY PRINCIPLES only, calculate the distance that the crate travelled from
point B to point C.

QUESTION 3

A constant force F is applied at an angle of 30° to the horizontal on a crate of mass 6 kg that is
initially at rest, as shown in the diagram below

A constant frictional force of 10 N acts on the crate as it moves from rest at point A along a
horizontal surface to point B. The distance between point A and point B is 1,5 m. The speed of
the crate at point B is 2 m-s1.

31

3.2

3.3

3.5

6kg [—— 15m — >
B

Define the term work done by a force.
Draw a labelled free-body diagram showing ALL the forces acting on the crate as it moves.
Using ENERGY PRINCIPLES ONLY, calculate the magnitude of force F.

A 2 kg object is placed in the crate. What effect will this have on the work done by the
same force F when the crate is again moved from point A to point B? Write only
INCREASES, DECREASES or REMAINS THE SAME.
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QUESTION 4

A rescue helicopter is stationary(hovers)above a soldier. The soldier of mass 80 kg is lifted
vertically upward through a height of 20m by a cable at a CONSTANT SPEED of 4 m-s1. The
tension in the cable in 960N.Assume that there is no sideways motion during the lift. AIR friction
is not to be ignored.

4.1 State the work-energy theorem in words 2

4.2 Draw a labelled free- body diagram showing ALL the forces acting on the soldier while 3)
being lifted upwards.

4.3 Write down the name of a non — contact force that force acts on the soldier during the 1)
upward lift

4.4 Usethe WORK — ENERGY THEOREM to calculate the work done on the (5)
Soldier by friction after moving through the height of 20m

[11]

QUESTION 5

A wooden block of mass 2kg is released from rest at point P and slides down a curved slope

from a vertical height of 2m, as shown in the diagram below. It reaches its lowest position, point

Q, at a speed of 5 m-s1,

5.1 Define the term gravitational potential energy

5.2 Use the work- energy theorem to calculate the work done by the average frictional force 2
on the wooden block when it reaches point Q

5.3 Is mechanical energy conserved while the wooden block slides down the slope ? Give a (2)

reason for the answer.
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5.4 The wooden collides with a stationery crate of mass 9kg at point Q .After the collision, the
crate moves to the right at 1 m-s-1.

5.4.1 Calculate the magnitudes of the velocity of the wooden block immediately after the
collision

5.4.2. The total kinetic energy of the system before collision is 25J .Use a calculation to
show that the collision between the wooden block and crate is inelastic

DOPPLER EFFECT
OUTCOME: EASILY OBTAINABLE marks for QUESTION 6 is £ 8 MARKS

1. Possible definitions/ Laws:
Doppler Effect.
Correct formulae

3.  Correct Substitution(s)
e 3 marks awardedv'v'v
4. ldentifying direction (away/towards) of the motion of the sound source/listener
relative to each other and explain.
e 1 mark awarded for the directionv’
e 1 mark for the explanationv’
EASILY OBTAINABLE marks for QUESTION is

QUESTION 1: MULTIPLE CHOICE QUESTIONS

The spectrum of helium emitted from a star moving away from Earth is compared to the
spectrum of helium found on Earth.

Which ONE of the following statements is CORRECT?

The observed spectral lines from the moving star will have a ...

A lower frequency and a longer wavelength.
B lower frequency and a shorter wavelength.
C higher frequency and a shorter wavelength.

D higher frequency and a longer wavelength.
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1.2 A police car with its siren wailing is moving away from a stationary observer at constant

1.3

speed. The siren emits a sound of constant frequency.

Which of the following characteristics associated with the sound of the siren, as
perceived by the observer, is/fare CORRECT?

l. The speed remains the same
Il. The frequency increases
I. The wavelength increases.
IV.  The pitch decreases.
A (iii) only
B (i), (i) and (iv)

C () and (iii) only

D (i) and (ii) only

A car travels at a constant velocity towards a stationary listener. The car's hooter emits
a sound of constant frequency as it approaches the listener.

Which ONE of the following statements regarding the frequency and wavelength of the
sound of the hooter is CORRECT as observed by the listener?

A Both the frequency and wavelength have decreased.

B The frequency has increased while the wavelength has decreased
C The frequency has decreased while the wavelength has increased
D Both the frequency and wavelength have increased
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1.4 The spectrum produced by a moving asteroid, as observed from Earth, indicates that
the light has shifted towards the blue end of the spectrum.

Which ONE of the following frequency combinations of the observed light and the
distance between the asteroid and Earth is CORRECT?

FREQUENCY OF DISTANCE BETWEEN
OBSERVED LIGHT ASTEROID AND EARTH
A Increased Decreases
B Increased Increases
C Decreased Decreases
)
D Decreased Increases
1.5 In an experiment on the photoelectric effect, a scientist shines red light on a metal
surface and observes that electrons are ejected from the metal surface. Later the
scientist shines blue light, with the same intensity as the red light, on the same metal
surface
Which ONE of the statements below will be the CORRECT observation as a result of
this change?
A The number of ejected electrons per second will increase.
B The number of ejected electrons per second will decrease
C The speed of the ejected electrons will decrease
D The maximum kinetic energy of the ejected electrons will increase 2
[10]
QUESTION 2
A stationary listener records the frequency of the sound emitted by the siren of a police car.
When the car which is travelling at a constant velocity of 26 m-s™1, approaches the listener, the
recorded frequency is 615 Hz. The car passes the listener at time t1 and then moves away
from the listener. The recorded frequency now is 526 Hz.
Ignore the effects of wind.
2.1 State the Doppler effect in words. 2
2.2 Use the information given to calculate the speed of sound in 5)
2.3 Calculate the wavelength of the sound emitted by the police siren. 4)

[11]

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

QUESTION 3

The Doppler effect is applicable to both sound and light waves. It also has very important
applications in our everyday lives.

3.1 A hooter on a stationary train emits sound with a frequency of 520 Hz, as detected by a
person standing on the platform. Assume that the speed of sound is 340 m-s " in still air.
Calculate the :

3.1.1 Wavelength of the sound detected by the person
3.1.2 Wavelength of the sound detected by the person when the train moves towards
him/her at a constant speed of 15 m-s” with the hooter still emitting sound

3.2 Explain why the wavelength calculated in QUESTION 3.1.1 differs from that obtained in
QUESTION 3.1.2.

3.3 Use your knowledge of the Doppler effect to explain red shifts.

ELECTROSTATICS

OUTCOME: EASILY OBTAINABLE marks for QUESTION 7 is £ 10 MARKS

1.

Possible definitions/ Laws:

Coulomb’s law, Electric field and Electric field at a point
Drawing of a free-body/ vector diagram.

e 2/3marks awardedv v v’

Refer to question 2

Drawing of electric field pattern

2/3 marks awardedv'v'v’
Correct formulae

2x1 mark is awarded for a correct formula if and only if there is attempt of substitutionv’
Correct Substitution(s)

3-4 marks awardedv' v'v/
EASILY OBTAINABLE marks for QUESTION is
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QUESTION 1: MULTIPLE CHOICE QUESTIONS

1.1 The magnitudes of electric fields generated by different point charges are measured at a
fixed point. For each measurement, the distance between this fixed point and the
charges are the same.

Which ONE of the following sketch graphs CORRECTLY shows the relationship
between the magnitude of the electric field (E) and the magnitude of the charge (Q)?

A E4 B E4
< > I
0 Q 0 Q

Cc Ea D Ea
. S
0 ) 0 Q

2

1.2 Two neutral metal balls, R and S, each on an insulated stand, are in contact with
each other. A positively charged rod is held near R without touching it, as shown
below.

Ball S is then moved away from R and the rod is removed thereafter. What
would be the nature of the charges on R and S?

Chargeon R Chargeon S
A neutral neutral
B negative neutral
C negative positive
D positive negative )
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1.3  Twoidentical metallic sphere , M and N on insulated stands , carry charges of +8 nC and +2 nC

respectively.

The two spheres are brought into contact with each other and are then separated again.

Which ONE of the following combinations is the correct description of the type of charge

transferred and the direction of transfer between the two spheres?

Type of charge Direction of transfer
transferred
A electrons fromNtoM
B protons from N to M
C electrons from Mto N
D protons fromMto N

1.4 The diagram below shows the field lines for the combined electric field due to two small

charged spheres P and Q.

)

Which ONE of the combinations below correctly shows the polarity of spheres P and Q?
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SPHERE P SPHERE Q
A Negative Positive
B Negative Negative
C Positive Positive
D Positive Negative @
1.5 A small negative point charge (q) is situated halfway between two identical spheres, P
and Q, carrying IDENTICAL charges, as shown below.
----- ()t (@)
Sphere P exerts an electrostatic force of magnitude F on sphere Q. What is the magnitude of
the net electrostatic force experienced by the point charge?
A Zero
B I
2
C F
D 2F 2
[10]
QUESTION 2
S is a small, positively-charged sphere carrying a charge of + 5 x 10° C. Consider
point P at a distance of 0,2 m from the centre of S.
S
+5x10°C @ t P
€ 0.2m ’i
2.1 Draw the electric field pattern around S. 3
2.2 Calculate the magnitude and direction of the electric field strength at P due to (5)
the charge on S.
2.3 A small point charge, placed at P, experiences a repelling force of (5)
3,375 X 10° Calculate the magnitude of the charge at P and state whether it is positive

or negative.
[13]
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QUESTION 3

Two identical negatively charged spheres, A and B, having charges of the same magnitude,
are placed 0,5 m apart in vacuum. The magnitude of the electrostatic force that one sphere

exerts on the other is 1,44 x 10-1 N.

L G EEE PP PP e °
A B
3.1 State Coulomb's law in words. 2
3.2 Calculate the:
3.2.1 Magnitude of the charge on each sphere 4
3.2.2 Excess number of electrons on sphere B 3

3.3 Pisapoint at a distance of 1 m from sphere B.

05mMm le—1m —»
L L E T I T !
A B P
3.3.1 What is the direction of the net electric field at point P? @
[10]
QUESTION 4
Two small identical spheres, A and B, each carrying a charge of +5 uC, are placed 2 m apart.
Point P is in the electric field due to the charged spheres and is located 1,25 m from sphere A.
Study the diagram below.
2m g
— 125m —! :
2 P J— eB
+5 UC P +5 uC
4.1 Describe the term electric field. 2
4.2 Draw the resultant electric field pattern due to the two charged spheres (©))
4.3 Calculate the magnitude of the net electric field at point P. 5)

[10]
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QUESTION 5

Two small metal spheres, A and B carrying charges of -4 x 10 2 Cand -3 x 10 12 C

respectively, are mounted on insulated stands as shown. The distance between the centres of

the spheres is 5 cm.

5.1

5.2

5.3

5.4

-4x107"2¢C

Draw the resultant electric field pattern produced by A and B
Calculate the magnitude and direction of the force that A exerts on B.

Sphere A is moved and makes contact with sphere B. It is then moved back to its
original position.

Calculate the new charge on each of the spheres

How does the magnitude of the force that sphere A exerts on sphere B
change? Answer by writing ONLY increases, decreases or remains the
same.

ELECTRIC CIRCUIT

OUTCOME: EASILY OBTAINABLE marks for QUESTION 7 is £ 10 MARKS

Possible definitions/ Laws:

Ohm’s law, Emf of a cell, Power, internal resistance, explain emf of 12V

Correct formulae

e 3x1 mark is awarded for a correct formula if and only if there is attempt of
substitutionv’

Correct Substitution(s)

e 3-4 marks awardedv'v'v’

Graph

e Writing the emf from the graphv’

e Determine the gradient of the graphv'v'

Explanation of the effect of increasing/decreasing the resistance.

1 mark for | or V increase/decrease/remain constantv’

1 mark for Rital decrease/increasev’

1 mark for liotal increase/decreasev’

1 mark for Vinemal increase/decreasev’

Emf stays the same, Vex increasesv” e.t.c.

EASILY OBTAINABLE marks for QUESTION is
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QUESTION 1 : MULTIPLE CHOICE QUESTIONS

11

1.2

In the circuit represented below, the four bulbs are identical.

[l

0 @ @

Which one of the following pairs of bulbs has equal brightness?

A 2and4
B 3and4
C land3
D 1land2.

The circuit represented below contains two resistors and three identical ammeters,
registering readings l1, |2 and Iz on ammeters A1, A> and Az respectively.

60
()

Which ONE of the following statements is FALSE?

A l=l+Is3

B liislessthan I3

C lyis the current in the cell

D Isisthe currentin the 6 Q resistor.
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13 In the circuit represented below, switch S is open. The internal resistance of the cell is
negligible.

O
S

= R ]

Which ONE of the following combinations correctly represents the change in the
readings of the ammeter and the voltmeter when switch S is closed?

Ammeter reading Voltmeter reading
A decreases increases
B decreases remains the same
C Increases Increases
D increases remains the same
)
QUESTION 2
In the circuit below the reading on ammeter A is 0,2 A. The battery has an emf of 9 V and
internal resistance r.
IH——
=9V | s
(A
11 Q u
550
2.1 Calculate the current through the 5,5 Q resisto 3
2.2 Calculate the internal resistance of the battery @)

2.3 Will the ammeter reading INCREASE, DECREASE or REMAIN THE SAME ifthe 5,5Q  (2)
resistor is removed from the circuit? Give a reason for the answer
[12]
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QUESTION 3

A battery with an internal resistance of 1 Q and an unknown emf (¢) is connected in a circuit, as
shown below. A high-resistance voltmeter (V) is connected across the battery. A, and A,

represent ammeters of negligible resistance.

With switch S closed, the current passing through the 8 Q resistor is 0,5 A.

3.1 State Ohm's law in words. )]
3.2 Calculate the reading on ammeter A,. 4)
3.3 If device R delivers power of 12 W, calculate the reading on ammeter A, (5)
34 Calculate the reading on the voltmeter when switch S is open. (3)

[14]
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QUESTION 4

The circuit diagram below shows a battery with an emf (¢) of 60 V and an unknown internal
resistance r, connected to three resistors.

A voltmeter connected across the 8 Q resistor reads 21,84 V.

300

20 Q

Calculate the:

4.1 Currentin the 8 Q resistor 3)
4.2 Equivalent resistance of the resistors in parallel 2
4.3 Internal resistance r of the battery 4
4.4 Heat dissipated in the external circuit in 0,2 seconds 3)
[12]
QUESTION 5
The battery in the circuit diagram below has an emf of 12 V and an internal resistance of
0,5 Q. Resistor R has an unknown resistance.
‘12\1 050
=
(V)
V
o/
. O
20 7
R
5.1 What is the meaning of the following statement? 2

The emf of the battery is 12 V.
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The reading on the ammeter is 2 A when switch S is OPEN.

5.2

5.3

Calculate the:

5.2.1 Reading on the voltmeter

5.2.2 Resistance of resistor R

Switch S is now CLOSED.

How does this change affect the reading on the voltmeter? Choose from: INCREASES,

DECREASES or REMAINS THE SAME.
Explain the answer.

ELECTRODYNAMICS

OUTCOME: EASILY OBTAINABLE marks for QUESTION 9 is = 10 MARKS

1.

Possible definitions/ Laws:

State energy conversion of a motor/generator and rms of current/voltage.

Correct formulae

e 2x1 mark is awarded for a correct formula if and only if there is attempt of
substitutionv’

Correct Substitution(s)

e 3 marks awardedv vV

Sketching of the graph

e 3 marks awardedv vV

QUESTION 1: MULTIPLE CHOICE QUESTION

A simplified diagram of an electrical machine is shown below.
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1.1

1.2

13

What type of machine is this?

A A DC motor

B An AC motor

C A DC generator

D An AC generator 2

A DC current passes through a rectangular wire loop OPQR placed between two pole
pieces of a magnet, as shown below.

Which TWO segments of the loop will experience an electromagnetic force when the
loop is in the position above?

A OP and PQ
B QR and RO
C OP and QR
D RO and OP 2

Which ONE of the following energy conversions takes place when an AC generator is in
operation?

A Electrical to mechanical
B Mechanical to electrical
C Heat to mechanical

D Electrical to potential 2
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1.4 Which ONE of the following actions will NOT cause an increase in the induced emf in a

1.5

coil if the coll is rotated in a uniform magnetic field?

A Rotating the coil faster

B Increasing the strength of the magnetic field

C Increasing the number of turns of the coil

D Replacing the coil with a coil of lower resistance 2

In the diagram below a straight, copper conductor G, carries a current out of the page
towards the observer. It experiences a force when placed in a magnetic field that is
produced by two permanent bar magnets. N represents the north pole and S the south
pole of the magnets.

K

M
A Towards K
B Towards L
C Towards M

D Towards J 2
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1.6 The direction of the induced current in the coil of a generator depends on the ...

A

B

C

D

QUESTION 2

length of the coil.
speed of rotation of the coil.
direction of the magnetic field.

strength of the magnetic field. 2
[12]

The graph below shows the output voltage from a household AC generator for one cycle of
rotation of the coils.

340 _________________________________________________

Output voltage (V)

-340

2.1 A 100 W light bulb is connected to this generator and it glows at its maximum
brightness.:

Use the information from the graph to calculate the

2.1.1 Resistance of the bulb 5)
2.1.2 rms current through the bulb (3)
2.2 Give ONE reason why AC voltage is preferred to DC voltage for everyday use. @

[09]
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QUESTION 3

A teacher demonstrates how current can be obtained using a bar magnet, a coil and a

galvanometer. The teacher moves the bar magnet up and down, as shown by the arrow in the

diagram below.

F

galvanometer

3.1.1 Briefly describe how the magnet must be moved in order to obtain a LARGE
deflection on the galvanometer.

The two devices, A and B, below operate on the principle described in QUESTION
3.1.1 above.

3.2

3.1.2  Write down the name of the principle.
3.1.3  Write down the name of part X in device A.

A 220V, AC voltage is supplied from a wall socket to an electric kettle of resistance
40,33 Q. Wall sockets provide rms voltages and currents

Calculate the:
3.2.1 Electrical energy consumed by the kettle per second

3.2.1 Maximum (peak) current through the kettle
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QUESTION 4

4.1 A part of a simplified DC motor is shown in the sketch below.

4.1.1 In which direction (ato b, OR b to a) is the current flowing through the coil if the (1)
coil rotates anticlockwise as indicated in the diagram?

4.1.2 Name the rule you used to answer QUESTION 4.1.1 @

4.1.3 Which component in the diagram must be replaced in order for the device to @
operate as an AC generator?

4.2 An electrical device of resistance 400 Q is connected across an AC generator that
produces a maximum emf of 430 V. The resistance of the coils of the generator can be

ignored
4.2.1 State the energy conversion that takes place when the AC generator is in 2
operation.
4.2.2 Calculate the root mean square value of the current passing through the (5)
resistor.
[11]
QUESTION 5
5.1 The diagram below shows a simplified version of a generator
5.1.1 Write down the name of EACH part, R, T and X. 3
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5.1.2 Give the NAME of the law upon which the operation of the generator is based. (@D)]

5.2 An AC supply is connected to a light bulb. The light bulb lights up with the same
brightness as it does when connect to a 15 V battery.

5.2.1  Write down the rms value of the potential difference of the AC supply. @
5.2.2 If the resistance of the light bulb is 45 Q, calculate the maximum current 4)
delivered to the light bulb.
[09]
QUESTION 6
6.1 Inthe simplified AC generator below, the coil is rotated clockwise.
6.1.1  In which direction does the induced current flow in the coil? Q
Choose from: X to Y or Y to X.
6.1.2 Onwhich principle or law is the working of the generator based? (@)

6.1.3  State the energy conversion that takes place while the generator is in operation.  (2)

6.2 The voltage output for an AC generator is shown below.

s

B0
o)
°
2
© 0 >
E \/ time (s)
°©
>

B340 T

6.2.1  Write down the maximum (peak) output voltage of the generator Q)
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A stove is connected to the generator above, and delivers an average power of

1 600 W.
6.2.2 Calculate the rms voltage delivered to the stove. (©))
6.2.3  Calculate the resistance of the stove. 3
[11]
PHOTOELECTRIC EFFECT
OUTCOME: EASILY OBTAINABLE marks for QUESTION 10 is + 9 MARKS
1. Possible definitions/ Laws: 2
Photoelectric effect, threshold frequency, work function.
2. Correct formulae
E:hf E :Wo+ Ek(max)
hc 1 2
E=— EI':[Max}:EmeEDE
e 2x1 mark is awarded for a correct formula if and only if there is attempt of
substitutionv’ @)
3. Correct Substitution(s) 3
e 3-4 marks awardedv'v'v’
4. Effect of change in intensity/frequency of light on current / kinetic energy of light.
e Increase/decrease/remain the samev’
e Explanationv'v’
5. Explanation of redshiftv'v’ 2
EASILY OBTAINABLE marks for QUESTION is [10]

QUESTION 1 : MULTIPLE CHOICE QUESTIONS

1.1 Which ONE of the following combinations is CORRECT for a line absorption spectrum in
terms of the ENERGY TRANSITIONS OF THE ATOMS and the APPEARANCE OF
THE NARROW LINES IN THE SPECTRUM?

ENERGY TRANSITION APPEARANCE OF THE NARROW
OF THE ATOMS LINES IN THE SPECTRUM
A Higher to lower energy state Dark lines
B Lower to higher energy state Coloured lines
C Lower to higher energy state Dark lines
D Higher to lower energy state Coloured lines

1.2 When light of a certain wavelength is incident on a metal surface, no electrons are
ejected. Which ONE of the following changes may result in electrons being ejected from
the metal surface?
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1.3

14

A Increase the intensity of the light.

B Use light with a much shorter wavelength
C Use metal with a larger work function.
D Increase the surface area of the metal

In an experiment on the photoelectric effect, a scientist shines red light on a metal
surface and observes that electrons are ejected from the metal surface. Later the
scientist shines blue light, with the same intensity as the red light, on the same metal
surface.

Which ONE of the statements below will be the CORRECT observation as a result of
this change?

The number of ejected electrons per second will increase.

The number of ejected electrons per second will decrease

The speed of the ejected electrons will decrease.

O O o >r

The maximum kinetic energy of the ejected electrons will increase.

A learner writes the following statements about the emission spectrum of light in a
notebook:

(0 An emission spectrum is formed when certain frequencies of electromagnetic
radiation pass through a cold gas

(i) The lines in the emission spectrum of an atom have the same frequency as the
corresponding lines in the atom's absorption spectrum

An emission spectrum is formed when the atom makes transitions from a high-
(i)  energy state to a lower energy state.

Which ONE of the following combinations of the statements above is CORRECT?
A (i) only

B (i) only

C (i) and (iii) only

D (i) and (iii) only
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1.5 The work function of zinc is greater than that of magnesium.

A Which ONE of the following statements about the threshold frequencies of the
metals is CORRECT?

B The threshold frequency of zinc is smaller than that of magnesium

C Both zinc and magnesium have the same threshold frequency.

D The threshold frequencies of zinc and magnesium are independent of their work
functions

1.6 Some of the energy levels of an atom are represented in the diagram below.

1.7

Energy
m

Eo

Eorepresents the ground state energy.

Which ONE of the energy transitions below represents the absorption of light of the
lowest frequency by the atom?

A Eoto Ea
B E; to E3
C Esto Ea
D Eo to E3

Consider the statements below regarding the photoelectric effect.
The photoelectric effect proves that ...

0] light energy is quantised.

(i) light has a particle nature.

(i) light has a wave nature.

Which of the statements above is/are CORRECT?
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A (i) only
B (ii) only
C (i) and (ii) only

D () and (iii) only

QUESTION 2

A learner uses photocells to determine the maximum kinetic energy of ejected photoelectrons.
One photocell has a caesium cathode and the other has a sodium cathode. Each photocell is

radiated by ultraviolet light from the same source as shown below.

Metal surface

Ultraviolet light

—_—

N I/ B

The incomplete results obtained are shown in the table below.

21

2.2

2.3

24

NAME OF THE WORK FUNCTION OF | MAXIMUM KINETIC ENERGY
METAL THE METAL (J) OF PHOTOELECTRONS (J)
Caesium 336x 107" 2,32x107"°
Sodium 3,65x 107"° Ex

Define the term work function of a metal.

Use the information in the table to calculate the wavelength of the ultraviolet light used

in the experiment

Calculate the maximum kinetic energy, EK, of an electron ejected from the sodium metal.

The intensity of the incident ultraviolet light was then increase

2.4.1 Give areason why this change does NOT affect the maximum kinetic energy of

the ejected photoelectrons.

2.4.2 How does the increased intensity affect the reading on the ammeter? Write

down only INCREASES, DECREASES or REMAINS THE SAME.

2.4.3 Explain the answer to QUESTION 2.4.2.
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QUESTION 3

A simplified diagram of an apparatus for an experiment to investigate the photoelectric effect
is shown below. Light of a fixed frequency is incident on the cathode of a photoelectric tube.
During the experiment the ammeter (A) registers the photocurrent

Photoelectric tube
Incident light

G P

()
T O

Potential difference

3.1 Define the term photoelectric effect. 2

The intensity of the incident light is now increased.

3.2 State how this increase in intensity will affect the reading on the ammeter. Choose from
INCREASE, DECREASE or REMAIN THE SAME.

Give a reason for the answer. 3)

When the frequency of the incident light is 5,9 x 10" Hz, the maximum recorded kinetic
energy of photoelectrons is 2,9 x 107 J.

3.3 Calculate the maximum wavelength (threshold wavelength) of the incident light (5)
that will emit an electron from the cathode of the photo-electric tube.
The maximum kinetic energy of the photoelectrons ejected increases when light

of a higher frequency is used.

3.4 Use the photoelectric equation to explain this observation. 2
[12]
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QUESTION 4

4.1

4.2

The apparatus illustrated in the simplified diagram below is used to demonstrate the
photoelectric effect
incident light

(:::::'%i’ |
i

4.1.1 Define the term photoelectric effect.

~
j@

Incident light of frequency 1,2 x 10'° Hz is shone onto the metal plate and electrons are
emitted.

Calculate the:

4.1.2 Number of photoelectrons emitted in one second if the total energy transferred
by the light to the metal plate per second is 1,75 x 10 J

4.1.3 Maximum speed of a photoelectron if the threshold frequency of the metal plate
is 9,09 x 10 14 Hz

Briefly explain how an emission spectrum is formed in terms of energy transitions
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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
Keciion die o gty ;
el goven s ST |5 | qra o i
Rechs o b -
m:zzaot/;??e;: ::irde Me 5.98 x 10* kg
Spoed flr e :
Panccs ot :
Coongs cnsant :
:
Eecron e me sa1x 1071
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TABLE 2: FORMULAE/TABEL 2: FORMULES

MOTION/BEWEGING

Vi =V + aAt

Ax = ViAt + %aAt orfof Ay = viAt + YzaAt?

v =v’+ 2aAx orfof v =v’+2ady Ax = [ L ]ﬂl or/of Ly Z(Vi ;Vf Jﬁ
FORCE/KRAG
Fnet =ma p=mv
fsmax _ “SN fk = pkN
FretAt = Ap
W = mg

Ap = mvs - my;

F= G—méTQ or/of

F-cgml:
>

M M
=G— orfof =G—
g 7 g 2

WORK, ENERGY AND POWER/ARBEID, ENERGIE EN DRYWING

W = FAxcos 6

U =mgh orfof Ep=mgh

K=1mv?  orfof

Ex

= 15my?

Wnet = AK Or!'Of Wnet = ﬂEk

AK=K:-K; orfof AK = Bk — By

Wnc = ﬂLK + AU Orfof Wnc = L‘LEK + AEp

p_ W
At

Pave = FVave / I:"'gemid = FVgemid

WAVES, SOUND AND LIGHT/GOLWE, KLANK EN LIG

1
- T=2
v=T1A f
_ =" _ ViV, h
fL - ViVS fs fL N Vi\d’b fb E =hf orlof E = TC

E = Wp + Egmaxy orfof E =Wy + Kmay where/waar

E=hf andlen Wy=hfy and/en E,=%mv2_ or/of Ky = %Bmv3

max
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ELECTROSTATICS/ELEKTROSTATIKA

E_ kQLQ: E_ k(?
r- re
vV e_ F
q q
n =9 n [
e or/of _

ELECTRIC CIRCUITS/ELEKTRIESE STROOMBANE

emf(e)=I(R+r)

r=Y
I emk (£)=I(R+r)
R.=R,+R,+
1 1 1 q = IAt
—_—=—+ —+
R, R, R,
W
W=V P=_——
q Ot
W = VIAt
P=VI
W = I’RAt
P=IR
2
W=V:’_\.t V2
R pP=__
R

ALTERNATING CURRENT/WISSELSTROOM

I — Imax

s \JIE
VI'HBI

e

VvV = 2
2 Ppo=Yme ;P
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Pave = Vimslms / Pgemid = ngkIng

pal.e = IfmaR / Pgemid

R gemid —
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