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INSTRUCTIONS AND INFORMATION

1. Write your name in the appropriate space on the ANSWER BOOK.

2. This question paper consists of 6 questions. Answer ALL the questions.
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. You may use a non-programmable calculator.

6. You may use appropriate mathematical instruments.

7. USE the DATA SHEETS that are attached.

8. Show ALL formulae and substitutions in ALL calculations.

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

10.  Write neatly and legibly.
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QUESTION 1: MULTIPLE-CHOICE QUESTIONS

Four options are provided as possible answers to the following questions. Each
guestion has only ONE correct answer. Choose the answer and write only the letter
(A — D) next to the question numbers (1.1 to 1.8) in the ANSWER BOOK, e.g. 1.9 E.

1.1 Four physical quantities are given below:
[ Acceleration
ii Velocity
iii Speed
Y Displacement

Which of the following is the CORRECT combination for a vector and a

scalar?

A i and ii

B i and iii

C i and iv

D iandiv (2)

1.2 Which of the following graphs best describes the relationship between the
gravitational potential energy and the height of an object?

A F B s
Ep Ep
() (J)
h (m) ’ h (m) g
C F D 1
Ep
Ep
V) W
h (m) g h (m) ’
2)
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1.3 A block of mass m, slides across a frictionless inclined plane RS as shown
below. Ignore the effects of air resistance.

Which of the following about the mechanical energy (EM) of the block is
CORRECT?

A (EM)r > (EM)s
B (EM)&=(EM)s
C (EM)R<(EM)s
D (EMRr=0 )

1.4 Two identical metal spheres, Y and Z, are suspended from long silk threads
as shown in the diagram below. The sphere Y carries an UNKNOWN positive
charge while sphere Z has a charge of -7 x 10° C. (2)

—-7x10°C

The spheres come into contact and then separate. The new charge on each
sphere after separation is -5 x 1019 C. Which of the following is the correct
magnitude of charge on sphere Y before they touched?

A +1,0x 108 C

B +6x10°C

C -1,6 x101°C

D -8x10°C )
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1.5 After rubbing a polythene rod on the hair, a girl put the charged rod near a
slow stream of water as shown below:

What conclusion can be deduced from the observation in the picture above?

i The rod acquired electrons from rubbing against the hair.

il The net charge on the hair is negative after the rod is rubbed against it.

i Water has a dipole charge and the positive side of the dipole bends the
water towards the charged rod.

Choose the CORRECT combinations:

A i and ii

B i, iiandiii

C iandii

D iiandiii (2)

1.6 Consider the circuit diagram below:

How will the readings on ammeters A1, A2 and Az compare with each other?

A1 =A2+ As

A1=A2=As3

(A1 + A2) <As

A2<As< A1 (2)

o0Ow>



1.7

1.8
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In the equation Vi = Vi + a.At, the Sl unit fora.Atis ....
A m

B ms?

C st

D mst

Consider the velocity versus time graph for the motion of an object, below.

A

Velocity
(m's™)

v

time (s)

Which combination below, can be deduced about the acceleration in the
above velocity-time graph?

Negative and increasing
Positive and decreasing
Positive and increasing

Positive and constant

ocOw>

(2)

(2)
[16]
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QUESTION 2

2.1 The head-to-tail or tail-to-head method of representing vector diagrams is one
of the most scientific methods used to calculate the resultant. Johnny moved
from south to north for 4,5 km and then turned from north to west for 3 km.

N
a
W < > E
'
S
2.1.1 Define the term scalar quantity. (2)

2.1.2 Use the scale of 1,5 cm : 1 km to draw the vector diagram and to
calculate the resultant displacement of Johnny. (3)

2.1.3 Verify your answer using the theorem of Pythagoras to get the resultant

displacement of Johnny in QUESTION 2.1.2. 4)
2.1.4 s there any similarity between the solutions in QUESTION 2.1.2 and

2.1.3?

Say Yes or No. Explain your observations. (2)

2.2 If Johnny decides to walk from south to north for 4,5 km and then turn from
north to south for 3 km, write Johnny’s:

2.2.1 Total distance (1)

2.2.2 Displacement (2)
[14]
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QUESTION 3

At a construction site, a crane accidentally drops a block of mass of 112 kg from a
vertical height of 10 m above the ground as shown in the diagram below. Ignore the
effects of air resistance.

112 kg
10 m
| 112 kg l
Emmm < ground
3.1 State the law of conservation of mechanical energy in words. (2)
3.2 Determine the gravitational potential energy of the block at height 10 m. (3)
3.3 Calculate the velocity of the block when it has fallen 2 metres. 4)

3.4 Prove, with calculations, that the velocity of the block is 14 m-s™t upon striking
the ground. 4)

3.5 How will the mechanical energy change as the block is falling? Write only
INCREASES, DECREASES or REMAINS THE SAME. Give a reason for your
answer. (2)
[15]
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QUESTION 4

Two identical metal spheres are suspended on light, inelastic cotton threads. Sphere
T carries a charge of +5,4 nC. Sphere S carries a charge of -8,2 nC.

+5,4 nC -8,2 nC
T S
4.1 State the principle of quantisation of charge. (2)
4.2 Calculate the number of electrons added to sphere S. (3)
4.3 What type of force is exerted by sphere S on sphere T? (2)

4.4 The spheres are brought close to each other and then separated to their
original positions.

4.4.1 From which sphere will electrons move, from (T to S) or (Sto T)? (1)
4.4.2 State the law of conservation of charge. (2)

4.4.3 Use the law of conservation of charge to calculate the new charge on
each sphere after separation. (3)

4.5 Use your knowledge of electrostatics to explain the phenomenon below:
When the air is dry, your hands feel a small, sharp electric shock when you

touch a metal doorknob after walking along the carpet to the door. (2)
[14]
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QUESTION 5

Circuit 1 and Circuit 2 consist of a 12 V battery connected to a 24 Q resistor and a
light bulb with a resistance of 16 Q.

5.1

5.2

5.3

5.4

5.5

5.6

CIRCUIT 1 CIRCUIT 2

24 Q)

24 Q) 16 0 12V

w0 @

Define the term emf.

Describe the arrangement of the resistor and light bulb in circuit 1.
For CIRCUIT 1, calculate:

5.3.1 The equivalent resistance

5.3.2 The current that passes through the light bulb

For CIRCUIT 2, calculate:

5.4.1 The total resistance

5.4.2 The current passing through the light bulb

Calculate the charge that passes through the light bulb in circuit 2 when the
current flows for 2 minutes.

In which circuit (1 or 2) does the light bulb shine the brightest? Justify your
answer.

(2)
(1)

3)
3)

(2)

(2)

3)

(3)
[19]
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QUESTION 6

Cars A and B are travelling in town where the speed limit is 60 km-h-t. The driver of
CAR B stops at the traffic light. CAR A drove past CAR B at a constant velocity of
77 km.h1. The driver of CAR B immediately reacted by accelerating his car from rest

at 1,5 m-s2 for 6,5 seconds, chasing CAR A. After 6,5 seconds, CAR B continued
driving with constant velocity.

6.1 Define the term acceleration.

6.2 Convert 77 km.hto m-s.

6.3 Determine the velocity of CAR B while chasing CAR A.

6.4 How far has CAR B driven after 6,5 seconds?

6.5 How far did CAR A travel in that 6,5 seconds?

6.6 Will CAR B be able to catch up with CAR A? Explain your answer.

The driver of CAR A suddenly hit the brakes and managed to stop after a
distance 25 m.

6.7 What acceleration does CAR A experience to come to a standstill after 2,5 s?

TOTAL:

(2)
(2)
(4)
(4)
(4)

(2)

(4)
[22]

100
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DATA FOR PHYSICAL SCIENCES GRADE 10
PAPER 1 (CHEMISTRY)

GEGEWENS VIR FISIESE WETENSKAPPE GRAAD 10

VRAESTEL 1 (CHEMIE)

TABLE 1: PHYSICAL CONSTANTS/TABEL 1: FISIESE KONSTANTES

NAME/NAAM SYMBOL/SIMBOOL VALUE/WAARDE
R o eems
R c Jsonrns
planck ¢ konstante h 6.63x 10% J:s
E:;ngeoopneefleekc';gonn € "16x107°C
Cecronness e [saixokg

TABLE 2: FORMULAE/TABEL 2: FORMULES

MOTION/BEWEGING

AX = VAt + 2 aAt?

2 2
Vi~ =V, +2aAX

AX = (—Vf kil jAt
2

WORK, ENERGY AND POWER/ARBEID, ENERGIE EN DRYWING

U=mgh or/of E,=mgh

K=1mv2 orfof E, -
2 2

Em=Ex+ Ep orlof Ev=K+ U

WAVES, SOUND AND LIGHT/GOLWE, KLANK EN LIG

v=fA

E=hf or/of Ezh%
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ELECTROSTATICS/ELEKTROSTATIKA

n=2 Q:M
e 2

ELECTRIC CIRCUITS/ELEKTRIESE STROOMBANE

Q=1At =5 T

R, =R;+R, +... V=
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QUESTION 1
11 Bvv
1.2 Cvv
1.3 Bvv
1.4 Bvv
15 Cvv
1.6 Avv
1.7 Dvv
1.8 Dvv
QUESTION 2
2.1 211
2.1.2
2.1.3
214
2.2 221
222

(2x8)

Scalar is physical quantity with magnitude only. v'v/

45cm v

6,75cm v
R=8,11cm

Fnet? = X%+Y? v

Fnet = /(4,5)2 +(6,75) vV

Fnet =811 cm v

Yes v/, the solution must be the same irrespective of method used.v’
Distance = 7,5 km v/

Displacement =4,5-3 =1,5 km v/, North v

[16]

)

®3)

(4)
(2)
(1)

(2)
[14]
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QUESTION 3
3.1 The total mechanical energy remains constant in an isolated system. v'v/

OR

The sum of gravitational potential energy and kinetic energy at the top equals

the sum of gravitation potential energy and kinetic energy at the bottom in the

absence of friction. v'v/ (2)
3.2 Ep=m.g.hv

=112x9,8x10 v

=10976 J v (3)

3.3 EMtop = EMbottom v

1 1
m.g.h + E.m.v2 =m.g.h + E.m.v2

1
(112x9,8x10) +0 v =(112x9,8x8) + 5 x 112X V2 ¥

10 976 = 8 780,8 + 56.V2
~V=626mstv 4)

34 EMtop = EMbottom v’

g.h+-mv2=m.gh+-.m.\V?
m.g.h 2mv m.g.h 2mV

1
(112x9,8x10) +0v' =0 + EXllZXVZ\/

10976 = 56-V?
sV=1amslv 4)
3.5 Remains the same. v' Total mechanical energy is conserved. No friction. v/ (2)

[15]
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QUESTION 4
4.1 Every charge in the universe consists of integer multiple of the electron
charge. v'v/ (2)
4.2 Q
n=—"v
(e
_82x10 7
~ 1,6x1071°
= 5,125 x 1019 electrons v/ (3)
4.3 Attraction force v/ (1)
441 StoTVv Q)
4.4.2 The net charge of an isolated system remains constant during any
physical process. v'v/ (2)
4.4.3 Q.+ Q
Qnew = % v

(+54x10°) +(-82x10°)
2

~14x10°C v (3)

4.5 Static electricity is formed much better when the air is dry or the humidity is
low. When the air is humid, water molecules can collect on the surface of
various materials. This can prevent the build-up of electrical charges. v'v/ (2)
[14]
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QUESTION 5
5.1 Maximum energy given to each coulomb of charge passing through battery. v'v/ (2)
5.2 Parallel v/ (1)

53 531 1 _1 .1,

~Rp=96Q VY )
5.3.2 V

=125 A (3)

5.4 541 Rs=Ri+R

Rs=24+16"Y
R;=40Q R=40Q " (2)
542 _V
"R
_12,
40
=0,3AV (2)
5.5 _Q,
At
0,3:3/
120
Q=36CVY )

5.6 Circuit 1 v/, connecting resistors in parallel decreases the total resistance of the
circuit v/, thus increasing the total current passing through the circuit/
increasing the brightness of the bulb. v 3)
[19]
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QUESTION 6

6.1 Rate of change in velocity. OR Change in velocity per second. v'v/ (2)

6.2 .
TTKMNT 1000 v = 21,39 ms: v
3600 2)

6.3 V=V, +aAtv

V, =0+(15)6,5)v v

Vi = 9,75 m-stv (4)
6.4  AX =V at+pad® v

AX =(0)65)+ % (15)65) v v

AX =31,69m v (4)

6.5 V, +V,
AX = > At vV

AX :(21,3§+0j(6,5) v

AX =69,52m v @
6.6 No, v CAR A is moving with 2 times the speed of CAR B. v (2)
6.7 AX =V At + B adt® v

25 =(2139)25)+ B a(25) v v

a=-9112m.s v (Decelerating) (4)
[22]

TOTAL: 100



