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INSTRUCTIONS AND INFORMATION

1

10.

T

This question paper consists of 9 questions. Answer ALL the questions in the
ANSWER BOOK.

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

Number the answers correctly according to the numbering system used in this
question paper.

Leave ONE line open between two subguestions, e.g. between QUESTION 2.1
and QUESTION 2.2.

You may use a non-programmable calculator.
You may use appropriate mathematical instruments.
Show ALL formulae and substitutions in ALL calculations.

Round-off your FINAL numerical answers to a minimum of TWO decimal
places.

Give brief discussions, etc. where required.
You are advised to use the attached DATA SHEETS.

Write neatly and legibly.

'-&w{ GALTENG PROVING
fbd £ (2 Ao i ENG WVINCE
TR :



Downloaded from StanmgreBlYTIce GRS

(PAPER 1) GR12 0625

QUESTION 1: MULTIPLE-CHOICE QUESTIONS

Various options are provided as possible answers to the following questions. Each question
has only ONE correct answer. Choose the answer and write only the letter (A — D) next to
the question numbers (1.1 to 1.10) in the ANSWER BOOK, e.g. 1.11 E.

1.1 Which of the following forces always acts perpendicular to the surface on which a
body is placed?

A
B
C
D

Tension

Frictional force
Normal force
Gravitational force

1.2 A car of mass m moves along a straight line at a constant velocity of v in an
easterly direction. The velocity of the car decreases to a third of its original speed
in t seconds as shown below. The graph is not drawn to scale.

Velocity m-s™

(i VELOCITY-TIME GRAPH FOR CAR

W=
<

O

Time (s)

What will be the ‘changein momentum of the car?

A

1
— myv east
3

1
5 mv west

2
— mv east
3

2
5 mv west

JEHETY GAUTENG PROVINCE
Peth, /o .

(2)



Downloaded from StanmiphqBIATSCIERCES 4
(PAPER 1) GR12 0625

1.3 Object Y exerts a gravitational force of 1 000 N on object Z when the distance
between the centres of the two objects is r. The two objects each have a mass of m.

Which of the changes below will increase the gravitational force to 4 000 N?
A Double the distance between their centres.

B Halve the distance between their centres.

C Halve the mass of both objects.

D Double the mass of only object Y.

1.4 A ballis kicked across a floor and it comes to a standstill after t seconds.

Which of the following statements correctly describes the total mechanical energy
and the net work done on the ball?

TOTAL MECHANICAL
ENERGY NET WORK DONE
A Not conserved =« : Negative
B Conserved Negative
C Not conserved Positive
D Conserved Positive

'-&w{ GALTENG PROVING
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1.5 A crate is given an initial velocity, and it slides up a frictionless incline until it comes
to a stop.

Which of the following graphs shows the CORRECT relationship between the
kinetic energy (Ex) and the potential energy (Ep) of the crate?

A 1
Ek
(J)

B ]
Ek
Q)

Ep (J)

EK
)

Ep (J)

1.6  For light, a red shift indicates the light source moves ...

A away from you.

B towards you.

C at right angles to you.
D  parallel to you. (2)

ﬁ Please turn over
GAUTENG PROVINCE
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1.7 Two point charges of +7 nC and -5 nC are brought together until they touch.

Immediately after that they return to their original positions.

Which field pattern correctly represents the charges when they are back in their

original positions?

| % % | % %

C D

(2)

1.8 A non-ohmic resistor can be described as a resistor for which ...

A Ohm'’s law is valid.

B the current-potential difference graph produces a straight line.

C  the resistance does not vary with a change in temperature.

D  the resistance is not constant and varies with the applied potential difference. (2)

e .-!‘S\
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Four identical resistors are connected as shown below. Which connection will
result in a total resistance of 4 Q?

A
— 20 20
20Q 20
B
20
20 20 1
' 20
C
20 _I
— 1 209 20 H—
20 J
D

2Q

2Q

2Q

2Q

A kilowatt hour refers to:

oOwXr

GAUTEMG PROVINCE

The use of electrical appliances
The power of electrical appliances
One kilowatt of electricity used for one hour
The cost of electricity specifications

(2)
[20]
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QUESTION 2  (Start on a new page.)

A person pulls a block of mass 12 kg to the right using a light inextensible rope T. The
block is pulled from point A to B at an angle of 40° between the rope and the horizontal
surface. The coefficient of kinetic friction between the block and the surface is 0,31. The
block is pulled at a CONSTANT VELOCITY of 10 m-s™, as shown in the diagram below.

400

12 kg

2.1 Define the term kinetic frictional force.

2.2 Draw a labelled, free-body diagram of all the forces acting on the 12 kg block
while it is moving at a constant velocity.

2.3  Calculate the magnitude of the tension in the rope.

2.4  The block is moved a horizontal distance of 24 m from point A to B.
2.4.1 Calculate the time it will take the block to reach B.
24.2 If the block’s velocity is increased to a constant velocity of 20 m-s™', how
will the frictional force be affected? Write only INCREASES,
DECREASES or REMAINS THE SAME.

2.5 The angle between the rope and the horizontal surface is increased to 50°.

2.5.1 What will be the effect on the kinetic frictional force acting on the block?
Write only INCREASES, DECREASES or REMAINS THE SAME.

252 Explain the answer to QUESTION 2.5.1.

-L@u} 1 DYING
AHETT cauTENG PROVINGE
TN R

(2)

(4)
(5)

(3)

(1)

(1)
(3)

[19]
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QUESTION 3  (Start on a new page.)

A rocket of total mass m is launched from the surface of the Earth. The initial weight of
the rocket is 5,38 x 10° N. The mass of the rocket decreases due to the loss of fuel that
is used to propel the rocket. When the distance between the centre of the rocket and
the surface of the Earth is 9 000 m, the rocket experiences a gravitational force of

5,04 x 10° N. The diagram below is not drawn to scale.

Earth

3.1  State Newton’s Law of Universal Gravitation in words. (2)
3.2  Calculate the:
3.2.1 Total mass m of the rocket before it is launched (2)
3.2.2 Mass of the rocket when it is 9 000 m from the surface of the Earth (5)

3.2.3 Mass of the fuel that was consumed when the rocket reached 9 000 m
from the surface of the Earth (2)

3.3 The rocket is on its way straight to the moon.

What will happen to the gravitational force between the Moon and the rocket as
the distance between the Earth and the rocket increases?

Write only INCREASES, DECREASES or REMAINS THE SAME. (2)
[13]
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QUESTION 4 (Start on a new page.)

A hot-air balloon moves upwards at a constant velocity when a block B
is dropped from the side of the balloon and falls to the ground. The
balloon is 50 m above the ground when the object is dropped.

The graphs below show the motion of both the balloon and the block B. ]

The graphs are not drawn to scale. Ignore all effects of air resistance.

Use upwards as positive in all calculations.

VELOCITY-TIME GRAPH FOR BALLOON AND BLOCK B

Hot-air balloon

=)}

£ , 5 2 time (s)
2 :

o

9o

]

> v Block B

4.1 Which one, the balloon or block B, is in freefall?
Give a reason for the answer. (2)

4.2 Using ONLY equations of motion, calculate the following values:

4.2.1 The time t1 (3)
4.2.2 The velocity v of block B (3)
4.2.3 The time t2 (3)

4.3  Sketch a position-time graph of block B from the moment it is dropped until it
reaches the ground. Use the ground as zero reference point.

Clearly indicate the following values on the graph:

e The initial height
e The time at maximum height
¢ The time when block B reaches the ground

(5)
[16]
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QUESTION 5 (Start on a new page.)

The vector diagrams below show the momentums of car A, mass 2 000 kg, which is

traveling to the right, before and after a head-on collision with stationary car B. The collision

lasted 0,5 seconds. After the collision, car B moves to the right with a speed of 20 m-s™.

The diagrams below are not drawn to scale.

VECTOR DIAGRAM FOR CAR A BEFORE AND AFTER COLLISION

pi = 30 000 kg-m-s right

pr =10 000 kg-m-s™' right

>

5.1

52

5.3

5.4

55

State the principle of conservation of linear momentum in words.
Calculate the:
5.2.1 Velocity of car A before the collision

522 MassofcarB

Draw a labelled vector diagram showing the magnitude and direction of the change
in momentum of car A.

Calculate the magnitude of the net force that car A exerts on car B.
Use the impulse-momentum theorem to explain how an airbag, which inflates

between the driver and the steering wheel of a car during a collision, protects the
driver.

""’@"1 GAUTENG PROVINCE
TN !
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QUESTION 6 (Start on a new page.)

A 20 kg box is initially at rest at point Y on a rough horizontal surface. The box is pulled to
the right by a constant force of 100 N, parallel to the surface. The box is moved a horizontal
distance of 4 m and experiences a frictional force of 65 N.

20 kg > 100 N
Y 4m Z
L +
6.1  Define the term non-conservative force. (2)
6.2 Name the non-conservative force(s) acting on the 20 kg box. (2)

6.3 Using ENERGY PRINCIPLES ONLY, calculate the speed of the box at point Z. (5)

6.4 Calculate the average power dissipated by the 100 N force between point Y and
point Z. (3)

6.5 The box is now pulled upwards by a 100 N force on the original surface which is
now inclined at an angle as shown in the diagram below.

&

6.5.1 Draw a labelled, free-body diagram, showing all the CONSERVATIVE

FORCES acting on'the 20 kg box. (2)

6.5.2  Will the box still have the same speed after 4 m as in QUESTION 6.37?
Write only YES or NO. Give a reason for the answer. (2)
[16]

JEHETY GAUTENG PROVINCE
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QUESTION 7 (Start on a new page.)
A hawk emits a sound at a frequency of 90 Hz. The speed of sound in air is taken
as 340 ms™.
7.1  State the Doppler effect in words. (2)
7.2 A stationary observer hears the sound at 88 Hz. Is the hawk flying TOWARDS or
AWAY from the observer? (1)
7.3  Calculate the speed at which the hawk is flying. (5)
[8]
QUESTION 8 (Start on a new page.)
Three point charges, A, B and C, are placed as shown in the diagram below.
-5 x 108G +2 x 106 C
B) >®
N 0,5m
d
N
©
+7x 106 C
8.1  State Coulomb’s law in words. (2)
8.2 The net force on charge A due to the charges B and C is 0,866 N. Calculate the
distance d as indicated in the sketch above. (5)
8.3 Charge C is now removed. Paint P is 0,2 m to the right of charge B.
-5 x108C +2 x 108C
0,5m o2m ® "
8.3.1  Define electric field at a. point. (2)
8.3.2 Draw a labelled vector diagram of the electric field at point P as a result
of charges A and B. (2)

JEHETY GAUTENG PROVINCE
Peth, /o .
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8.3.3  Calculate the magnitude of the net electric field at point P. 4)
8.3.4 If point P was between charges A and B, the net electric field would
never be equal to zero at any point.
Explain the validity of this statement. (2)

8.4 The relationship between the electrostatic force and a charge is illustrated in the
graph below. During this experiment, the second charge and the distance
between the two charges are kept constant.

ELECTROSTATIC FORCE-CHARGE GRAPH

0,030 5 7

0,025 o

0,020

0,015 4

Electrostatic force (N)
N

0,010 -

L

0,005 ne

0 1 2 3 4 5 6
Charge (x 10 C)

8.4.1 What mathematical relationship between the electrostatic force and the
charge can be deduced from the graph? (1)

8.4.2 Use the information in the graph to calculate the magnitude of the electric
field around the charge when it experiences a force of 0,005 N. (3)
[21]

[ b ; GAUTENG PROVINCE
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QUESTION 9 (Start on a new page.)

CIRCUIT A and CIRCUIT B are connected as shown below. In both circuits, the same
battery is used, and all resistors are identical with a resistance of 3 Q each. The battery
has an emf and internal resistance of unknown values. Voltmeter and ammeter

readings are indicated in the diagrams below.

2ol | 7,56V
R ] @ | —®*
4\ V4 R} & - & -
CIRCUIT A CIRCUIT B
9.1 Define power. (2)
9.2 For CIRCUIT A:
9.2.1 What would be the current through resistor R2? (2)
9.2.2 Calculate the power dissipated by both R2 and Ras. (3)
9.3 For CIRCUIT B:
9.3.1 Calculate the energy used for resistor R1 if the current flows for
10 minutes. (3)
932 How would the current be affected if R1 burnt out and was not
removed?
Write only INCREASES, DECREASES or REMAINS THE SAME.
Give a reason for the answer. (2)
9.4  Define the term emf. (2)
9.5 Resistor R1is replaced by a new 3 Q resistor. Calculate the value of the emf

and the internal resistance of the battery used in CIRCUIT A and CIRCUIT B.

FEEEITTS GAUTEMNG PROVINCE
ﬁ.@, LIS

TOTAL:

(6)
[20]
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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
i e o
ST s
e e —
gpeed of Iight in a vacuum o 3.0 x 108 m-s-!
poed van lig in 'n vakuum
Prick e kenstars h 6,63 x10%J:s
Coioeb s kenstarts K 9.0x 109N m? G2
Sharseon e :

FEEEITTS GAUTEMNG PROVINCE
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TABLE 2: FORMULAE/TABEL 2: FORMULES

MOTION/BEWEGING

Vi =Vj+aAt

Ax = v,At+1aAt® or/of Ay = v At + LaAt?

v,? = v +2aAx orlof v’ =v? + 2aAy

V. +V

Y) +Ys Jf_\.t or/of Ay:( :

=

fJi_\.’t

FORCE/KRAG
F.e=Mma p=mv
fo™ = uN fe=N
F oAt =Ap
W = mg

Ap = mv, — my,

m m m m M M
F=G (‘122 orlof F=G ;22 g=Gd—2 or/of ngr—2

WORK, ENERGY AND POWER/ARBEID, ENERGIE EN DRYWING

W =FAxcos 9 U=mgh or/of E,=mgh
Wnet = AK ot/ Of ~ Wnet = AEI(
1 1
K=—mv? or/fof  E, =—mv?
2 2 AK =K, -K, orlof AE, =E,—E,
W,, = AK +AU orlof W, = AE, + AE, :%
Pave = Fvaue / Pgemid = Fvgemid
WAVES, SOUND AND LIGHT/GOLWE, KLANK EN LIG
v=FfA T=1
f
viv vVEv c
fi= L, [ f = L.f = =h=
L Vv, s L Vi‘Vb b E=hf or/lof E h?\,
E=W, *+Eu orlof E=W, +K, ., where/waar
E=hf and/en W, =hf, and/en E,., =%mv§m or/of K, ., =%mvfm

;k'. e@“‘\ GALTEMG PROVINCE
Fe _.2“5 i
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ELECTROSTATICS/ELEKTROSTATIKA
kQ,Q kQ
Pl E=r
v = e-F
g q
n= 9 or/of n= 3
e Je
ELECTRIC CIRCUITS!ELEKTR_IE-SE STROOMBANE
Vv X 77 emf(g)=I(R+r)
R=—
I emk (€)= IR +r)
R, =R;+R, +...
B q=ln
R, R, R,
W
= P=—1
W =Vq At
W =VIAt
P=VI
W= I’PRAt
P=I?R
V2At
W= 2
R . O
R
ALTERNATING CURRENT/WISSELSTROOM
I I F)a\.re = Vrmslrms ’! E gemid = ngklwgk
__ max _ —maks
ms 2 wgk JE
J_ Pa\.re = irzmsR f I:,gemid = Iz'.v\hgkR
Vv V
Vrms _ _ max I( i maks 2 2
2 T2 |p, -Vm ) p - e
ave R gemid R

ol P GAUTENG PROVINGE
c&,)‘s R i
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(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)

(2)
[20]
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QUESTION 2/VRAAG 2

2.1 The force that opposes the motion of a moving object relative to a surface. v'v*
(2 or zero)
Die krag wat die beweging van ‘'n bewegende voorwerp relatief tot 'n opperviak
teenwerk. (2 of nul) (2)

2.2 N

r

No components
f are accepted

A

Vil

Accepted labels/Aanvaarde byskrifte Marks/Punte

Fo/Fw/weight/mg/gravitational force
Do not accept gravity. v

W Fo/Fw/gewig/gravitasiekrag
Moet nie gravitasie aanvaar nie.

T Fr/tension v
Fr/spanning/spankrag

F Normal (force)/Fnormal e

| Normaal (krag)/Fnomaal

f FiFqFriction v

Fi/FiWrywing

Deduct 1 mark for any additional force.
Mark is given for both arrow and label. If
everything is correct, but no arrows, deduct
a mark.

Trek 1 punt af vir enige addisionele kragte.
Punt word toegeken vir pyltjie en byskrif.
Indien alles korrek, maar geen pyltjies, trek
1 punt af (4)
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(PAPER/VRAESTEL 1)  [L3PXIZE

Marking criteria/Nasienkriteria

Any one of the correct formulae/enige een van die korrekte formules v’
Fx substitution/Fx invervanging v

Fy substitution/F, invervanging v

Substitution for 0 or equating equation 1 and 2/Invervanging van 0 of
gelykstel van vergelykings 1 en 2 v’

Final answer /Finale antwoord v'(Range/Gebied 37,59 N — 37,77 N)

OPTION 1/OPSIE 1.

Fret = ma
Free= 0 v" Any one/Enige een
Tcos 6 —fk =ma

Tcos 40° — pkN = ma
Tcos 40° v— (0,31)(Fg = Tsin40°) v =0 v

T cos 40° - (0,31)((12 X 9,8) — Tsin40°) =0
T = s

37,77 NV

OPTION 2/OPSIE 2:

fi= pkN v

Tcos 40° =0,31Fn
T2 (O,31FN) v

, . :
cos40° T equation 1/vergelyking1 ”
Fy=Fg-Fn
Tsin 40° = (12x9,8) - Fn
117,6—Fy *n |
= ————— v .. equation 2/vergelyking 2

sin 40°

(0,31Fyn) 7 117,6—FyN

=v — (equating the two equations/gelykstelling van die

cos 40° sin 409

twee vergelykings)

117,6 - Fn = 0,839 (0,31FN)

FN=93,32 N

T= (0,31)(93,32)

cos 409

T=3777TNV
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OPTION 1/OPSIE 1:
ax{"‘ ;Vf]m/

_ (10)+(10)

24 (At) v

At=24s Vv

OPTION 2/OPSIE 2:

Ax = v, At + LaAt? v Accept/Aanvaar  Ax = viAt

24 = (10)At +- (0)ABR ¥

At=24sV (3)

REMAINS THE SAME/BLY DIESELFDE v (1)
DECREASE/VERLAAG v (1)
As B increases, the Fy will increase/Soos 6 toeneem, sal die F, toeneem v

Fn = Fg—Fy / N af/ normal force decreases / normaalkrag verminderv’

and pk is constant/en uk is konstant v (3)
[19]

QUESTION 3/VRAAG 3

3.1

Each body in the universe attracts every other body with a force that is directly
proportional to the product of their masses and inversely proportional to the

square of the distance between their centres. vV

Elke liggaam in die heelal trek elke ander liggaam aan met 'n krag direk
eweredig aan die produk van hul massas en omgekeerd eweredig aan die
kwadraat van die afstand tussen hul middelpunte. (2)
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ggs I

OPTION 1/ OPSIE 1
Fg=mg

W ma

5,38 x 106 =m(9,8) v

748 979,59 kgv' (5,49 x 10° kg)

OPTION 2/ OPSIE 2

m m,
F=G—

r
538 x 106 = (6,67x10711)(5,98x1024)(m) -
’ (6,38x10°)2

m = 548 979,59 kgv' (5,49 x 10° kg)

(2)

[ (8i57x120-1) (8810 )(m)

v

5,04 x 108 v

(9 000+6,38x106)2

m =515 785,7 kg v (5,16 x 10° kg)

OSITIVE MARKING FROM 3.2.1 A

=548 979,59 -515

(5)

ND 3.2.,2/POSITIEWE NASIEN VANAF

785,70 v

=33193,89kg v (3,32 x 10* kg)

range/gebied 33 000 — 33 193,89

(2)
[13]

(2)

3.3 INCREASE/VERHOOG vV
QUESTION 4/VRAAG 4
4.1 The block B/die blok Bv
Only gravitational force is acting on the block./Slegs gravitasiekrag werk op
die blok in. v
4.2.1 Take down as negative/Neem af as | Take down as positive/Neem af as
negatief. positief:
Ve =Vv; +aldt v v =Vv; +aldt v
0=5%(=98)At v 0=-5+(98)At v
LAe= 0,5 sy At=051s v
4.2.2 | Take down as negative/Neem af as | Take down as positive/Neem af as
negatief: positief:
(v = U v vi = v? +2aAx vV

= 5% +2(=9,8)(-50) v

| ve = 31,7m.s! (downwards) v/

= (=5)*+2(9,8)(50) v
v = 31,7m.s™ (downwards) v’
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POSITIVE MARKING FROM 4.2.1 AND 4.2.2/
POSITIEWE NASIEN VANAF 4.2.1 EN 4.2.2

OPTION 1/OPSIE 1:
Take down as negative/Neem af as
negatief:

Ay = v; At+%aAt2 v
—50 = 5At +%(—9,8)At2 v
At = 3,745s v

OPTION 1/OPSIE 1:
Take down as positive/Neem af as
positief:

Ay

50 = —5At+(9,8)At v/
At = 3,745s v

= Vv At+%aAt2 v

OPTION 2/OPSIE 2:
Take down as negative/Neem af as
negatief.
Ay = v; At+ %axﬁt2 v
—50 = 0+ (-9;8)ALHY:
At=3,19s

t=3,19+0,51

=37sv

OPTION 2/OPSIE 2:
Take down as positive/Neem af as
positief:

Ay

50 = 0+ %(9,8)&2 v

T=3,19+ 0,51
=37sVv

= v At+%aAt2 v

At=3,19s

OPTION 3/OPSIE 3:
Take down as negative/Neem af as
negatief.

Vi = Vj + aAt v
—-31,70 = 5+ (-9,8)At v
At=3,745s v

OPTION 3/OPSIE 3:

Take down as positive/Neem af as
positief.

Ve =V; +aldt v

—-31,70 = 5+ (-9,8)At v
At=3,745s Vv

POSITIVE MARKING FROM 4.2/POSITIEWE NASIEN VANAF 4.2

Marking criteria/Nasienriglyne:

v" initial height/aanvanklike hoogte (50 m)

v’ time at maximum height/tyd by maksimum hoogte (4.2.1)

v’ time reaching the ground/tyd om grond te bereik (4.2.3)

v ground as zero reference point/grond as nulverwysingspunt
v' correct shape of graph/korrekte vorm van grafiek

Take down as negative/Neem af as
negatief.

50

position (m)

0,51 3,745

time (s)

Take down as positive/Neem af as
positief.

pasition (m)

1
w
=]

0,51 time (s} 3,745

(3)

(5)
[16]
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QUESTION 5 /VRAAG 5

5.1
5.1.1

521

5.2.2

5.3

The TOTAL linear momentum of an isolated system remains constant (is
conserved). v'v do not accept closed system (2 or zero)

Die TOTALE lineére momentum van ‘n geisoleerde sisteem bly konstant
(behoue).

Moet nie geslote sisteem aanvaar nie. (2 of nul) (2)
p=mv |
30 000 = (2 000 v (3)

v=15m-s" v right/lregs v

POSITIVE MARKING FROM Q5.2.1 / POSTIEWE NASIEN VANAF V5.2.1
OPTION 1/ OPSIE 1

Zpi=Eps
Pi(car A) + Pi(carB) = Pf(carA) * Pfcar B) } v' Any one/Enige een
MVi(car A) + MVi( car B) MVf(car A) + MVi(car B)
(2 000)(15) + m(0) (2 000)(5) + m(20)
(30 000) + 0 v'=(10000) + m(20) v
m =1 000 kgv

OPTION 2/ OPSIE 2

Apa = - Aps v" Any one/Enige een
MVi(car A) - MVicarA) = - ( MVf(car B) - MVi(carB) )

(2 000)(15) - (2 000)(5) v* = _m(20) - m(0) v

m =1 000 kgv’
If the negative in the formula is omitted (0/4)
Indien die negatief in formule uitgelaat word (0/4)

(4)

A p=20 000 kg'm-s™" v
< Arrow to the left/pyl na links v

(2)

(Do not penalise length of arrow/Moet nie lengte van pyltjie penaliseer nie)
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OPTION 1/ OPSIE 1
FreiAt = mA‘} v Any one/
FretAt = Ap Enfge een

Fret(0,5) = 2000(5 — 15) v
OR/ OF

Fnet(0,5) = (10 000 — 30 000)
Fnet = -40 000

Fnet =40 000 N v

OPTION 2/ OPSIE 2
E“e‘ﬁt - g‘ﬁ" } v’ Any one/
netAt = Ap Enige een

Fret(0,5) = 1000(20 — 0) v

Fret(0,5) = 20 000

Fret =40 000 N v

For the same change in momentum/Vir dieselfde verandering in

momentumv’

During impact, the airbag increases the contact time/Tydens impak verhoog

)

die lugsak die konrakt'zd. V' (Freta 3

The net force will decrease./Die netto krag sal afneem. v’

QUESTION 6/VRAAG 6

6.1

6.2

6.3

A force for which the work done in moving an object between two points
depends on the path taken. v'v" (2 or zero)

‘n Krag waarvoor die arbeid verrig om 'n voorwerp tussen twee punte te laat
beweeg, afhanklik is van die roete wat gevolg word. (2 of nul)

(Kinetic) frictional force v" and pulling force / applied force v/
(Kinetiese) wrywingskrag en trekkrag / toegepaste krag.

OPTION 1/OPSIE 1

Wnc = AEk + AEp
WFa+ Wfk = Ekf— Eki + 0

v" Any one/Enige een

FAxcosB + fuAxcosB = %120 V2 - %(20)(0)2

(100)(4)cos0° v+ (65)(4)cos180° = 10vf

vi=3,74 ms!v

(3)

(3)
[17]
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6.4

6.5
6.5.1

6.5.2

OPTION 2/OPSIE 2

Whnet = AEk -
v
Wea + Wfi = Exr— Exi } ANy one/Enige esn

FAxcos8 + fuAxcosd = -;-(20)vf2 /-~ (20)(0)

(100)(4)cos0° v+ (65)(4)cos180°v" = 10vs?

vi=3,74m's'v

POSITIVE MARKING FROM 6.3/POSITIEWE NASIEN VANAF 6.3

OPTION 1/ OPSIE 1 OPTION 2/OPSIE 2
Pave = FvaveY’ ﬂ}(:vamAt
3,74+40
~(100)( 97 4= 04374
=187 W v ﬂt=2,1398
W
, T At _ v Any one/
AL
_ (100))cos0
2,139
=187 W

Fg vV Acceptw/mg Aanvaarw/mg

Nov', The Fnet Will be less (decrease) v’/ the w will do negative work and
remove energy from the system.

Nee, die Fnet sal minder wees (afneem) / die gewig sal negatiewe arbeid
verrig en die energie uit die sisteem verwyder.

10

(2)
[16]
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QUESTION 7/VRAAG 7

74

7.2

7.8

Marking criteria/Nasienkriteria

If any of the underlined key words/phrases in the correct context is omitted
deduct

1 mark./Indien enige van die onderstreepte sleutel woorde/frases in die
korrekte konteks uitgelaat is, trek 1 punt af.

The (apparent) change in frequency (or pitch) (of the sound) detected by a
listener because the source and the listener have different velocities relative
to the medium of propagation. v

Die (skynbare) verandering in die frekwensie (of toonhoogte) (van die klank)
waargeneem deur 'n luisteraar omdat die bron en die luisteraar verskillende
snelhede relatief tot die voortplantingsmedium het.

OR/OF Or'
An (apparent) change in observed/detected frequency/pitch as a result of
the relative motion between a source and an observer/listener.

'n (Skynbare) verandering in waargenome frekwensie/toonhoogte as gevolg
van die relatiewe beweqing tussen die bron en 'n waarnemer/luisteraar.

Away/Weg van v’

L . do not accept any other formula/moet
gg v e giE geen ander formule aanvaar nie
340+ vg

Vil Lo ' v

11

(5)
[8]
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QUESTION 8/VRAAG 8

8.1

8.2

8.3
8.3.1

Marking criteria/Nasienkriteria

If any of the underlined key words/phrases in the correct context is omitted
deduct

1 mark./Indien enige van die onderstreepte sleutel woorde/frases in die
korrekte konteks uitgelaat is, trek 1 punt af.

The magnitude of the electrostatic force exerted by one point charge (Q1) on
another point charge (Qz2) is directly proportional to the product of the
magnitudes of the charges and inversely proportional to the square of the
distance (r) between them. v

If masses in place of charge — zero marks

Die grootte van die elektrostatiese krag wat een puntlading (Q1) op ‘n ander
puntlading (Q:) uitoefen, is dirck eweredig aan die produk van die groottes

van die ladings en omgekeerd eweredig aan die kwadraat van die afstand (r)

tussen hulle. g

Indien massa in plek van ladings — geen punte. (2)

Marking criteria/Nasienriglyne

¢ correct formula for Coulomb’s Law/korrekte formule vir Coulomb se wet v*
e substitution of 0,866 in Fnet/vervanging van 0,866 in Fnet v

» Substitution for C on A/vervanging vir Cop A v

e Substitution for B on A/vervanging virBop A v

e Correct final answer/Korrekte finale Antwoord v

Fﬁet = F(ZlonA * l::1230r1A
B2 = (kQ:qu)z . (kQBQA)Z v

net = 12
9 -6 -6 2 9 -6 .
0.8662 v = 9x10°(7x107°)(5x107°) o 9x10°(5x10™)(2x10"9)\"
d? 0,52
d=0,63m v (5)

Marking criteria/Nasienkriteria

If any of the underlined key words/phrases in the correct context is omitted
deduct

1 mark./Indien enige van die onderstreepte sleutel woorde/frases in die
korrekte konteks uitgelaat is, trek 1 punt af.

The electric field at a point is the electrostatic force experienced per unit
positive charge placed at that point. v'v

Die elektriese veld by ‘n punt is die elektrostatiese kraqg wat per eenheid
positiewe-lading wat by daardie punt geplaas is, ondervind word. (2)

12
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8.3.2

8.3.3

8.34

8.4.1

8.4.2

MARK,Ng’gUﬁ;gfngg' “PHYSIEAL SCIENCES: PHYSICS
N ASIENRIBL YNE FISIESE WETENSKAPPE: FISIKA
(PAPER/VRAESTEL 1)
% 7 . v'v
" Ea . Eg
OR/OF
Es -
Enet o Ex
OR/OF
Enet ]

Marking criteria/Nasienriglyne
e correct formula /korrekte formule v

e substitution for both Qaand Qg/ vervanging van beide Qa en Qg v

e Subtraction/aftrek v
e Correct final answer/Korrekte finale Antwoord v

__kQa kQp
Enet - r2 - 2 v
9 -6 G -6
_ 9x10%(2x107%) _ , 9x10°(5x107%)
0,22 0,72

= 358 163,27 NC' v OR 3,58 x 10° N-C"

The statement is true v

The net electric field will always be the sum of Es and Ea. The two electric

fields will always be in the same direction. v

Die stelling is waar.

Die netto elektriese veld sal altyd die som van Eg en Ea wees, die twee

elektriese velde sal altyd in die selfde rigting wees.

Directly proportional/direk eweredig. v

OPTION 1/OPSIE 1 OPTION 2/OPSIE 2
E==- v gradient/gradiént = == v/

q Aq
_ _0005 _ _0005-0 v
T 1x10°6 1,0x10~6 — 0
=5000N-C"1V =5000N-C" 1V

13

(3)
[21]
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QUESTION 9/VRAAG 9

9.1

9.2.1

9.2.2

9.3.1

9.3.2

The rate at which work is done v'v' (2 or zero)

Die tempo waarteen arbeid verrig word. (2 of 0)

1,2A vV

OPTION 1/OPSIE 1:

P=VIVv
P=36(24) v
=864W Vv
OPTION 2/OPSIE 2:
1 1 e
R TR 37
R =150
p=¥ 7

RZ
= 28 &

1,5
= 864W vV

OPTION 1/OPSIE 1:
W=1I?Rt vV

= 1,26%(3)(600) v

= 2857,68J v

OPTION 3/OPSIE 3:
W=Vt v

= 3,78(1,26)(600) v

= 2857,68J v

DECREASE v

OPTION 3/OPSIE 3:

P=I?R Vv
= 2,4%(1,5) v
= 8,64W ¥V
OPTION 4/OPSIE 4:
Po,=RR ¥
=(1,253) v
=432 W
Ptotal = Pr2 + PRr3
=4,32 +4,32
=864W V

OPTION 2/OPSIE 2:

R

_ 3,782(600) v

3
= 2857,68J vV

No current will go through the circuit. Voltmeter has a very high resistance and
will not let current pass through. v

VERLAAG

Geen stroom sal deur die stroombaan beweeg nie. Die voltmeter het 'n baie
hoé weerstand en sal nie die stroom deurlaat nie

14
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9.4 The maximum energy provided/work done by a battery per unit charge
passing through it. v'v' (2 or zero)

Die maksimum energie wat 'n battery lewer/arbeid verrig per eenheidslading
wat daardeur vioei. (2 of nul) (2)

9.5  CIRCUIT A/ISTROOMBAAN A: CIRCUIT B/ISTROOMBAAN B:

e=I(R+r) Vv e=I(R+r)
£ = 2,403 + 1, M) £=126B+3+3+1) v .....(2)
=2 v
2,4(4,5 +r)=1,26(9 +r)
r=047Q v
£=1194V Vv

(6)
[20]
TOTAL/TOTAAL: 150
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