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4.2 Listed below is information for two different types of electromagnetic radiations.

Radiation 1: frequency of & x 10" Hz
Radiation 2: wavelength of 7.5 x 10% m

421 Calculate the frequency of Radiation 2. * (3)

422 Determine the energy of a photon of Ra (3)
4.2.3 Which radiation has a higher penefra

Choose from RADIATION 1 or RA

Give a reason for the answer. (3)

424 The frequancy of Radiation . Will the wavalangth of this
radiation INCREASE, DECR REI"MIH THE SAME?
Give a reason for the nn (2)

C)
QUESTION 5 (Start on a new page.)

mﬂmmyanmmmaﬁlkm resulting in the rod becoming

positively charged
511 Explain becomes positively charged. (2)
In the diagram vely charged rod is now held to the left of a
neutral sphere by a light insulated string, causing the sphere to
move.

G
51.2 Define the term polarization in words. (2)
513 Will the sphere move to the LEFT or to the RIGHT? (1)
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5.2 A and B are two identical spheres, mounted on insulated stands, carying
charges of - 4 uC and 8 pC respectively.

.21

-4 uC

19

Determine the number of excess elettrons on sphere A.

The spheres are allowed to touch and are thén'separated.

522

523
524

In which direction will electrong flow when the spheres are in contact
with each other? Chogse from:Ato BORBio A

State the principle of conservation of charge in words.

Calculate the new charge on sphere A

A third sphere, C, camying @ charge of — 6 pC, is now brought Into contact with

sphere B.

5.2.5

Calculgte the number of electrons transferred when these spheres
are in confactwith each other.

(3)

(1)
(2)
(3)

(5]
9]
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QUESTION 6 (Start on a new page)

A battery consisting of 4 identical cells of unknown emf is connected to three resistors
and a buib, as shown in the circuit diagram below. The connecting wires and the battery

have negligible resistance.
@ N
1)1 1]
Sany
ko E ®(‘u"1

®
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o

6.1 Define the term potential in words. (2)
6.2 Which voltmater/s will e a NON-ZERO reading when both swiltches S

and S; are opened? (1)
Switch 51 is now closed z ins open, The ammater reads 2A,

6.3 Calculate ﬁ»@ on voltmeter Vz. (4)

Both switches Sy and Sz are now closed. The ammaler reads 3A,

6.4 Calculate the :

6.4.1 Reading on voltmeter Vs (4)
6.4.2 Resistance of the bulb. (5)
6.4.3 Energy transfarred to the bulb in 1 minute (4)
[20]
TOTAL: 100
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DATA FOR PHYSICAL SCIENCES GRADE 10
PAPER 1 (PHYSICS)

TABLE 1: PHYSICAL CONSTANTS

a NAME SYMBOL VALUE
Acceleration due to gravity g 9,8 m.s?
Speed of light in a vacuum c 3_& 10 m-s'
Planck's constant ' h 6,63 x10 )5
Charge on electron Qe -1 x 10" C

Me

Electron mass - A1 %107 kg
TABLE 2: FORMULAE %

WAVES, SOUND AND LIGHT Q
v=fl o c=fi T=Y

E = hf E=

ELECTROSTATICS Y.

14
Q=nxgq, % 0= Q EW
ELECTRIC CIRCUITS %
=[ x At l—- -.1—.+.-'!'-._.|._... R
¢ Ep R, R; '

|
Ry = Ry+Ry+ - V= —

I
IV=I1xR

B
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QUESTION 1:
1.1 Cvv
1.2 Bvv
1.3 Cvv
1.4 Avv
1.5 Dvv
QUESTION 2
2.1

2.2

2.3

2.4

NSC
2

Principle of superposition. v The algebraic sum of the amplitudes of two

pulsesv’ that occupy the same space at the same time. v’

OPTION 1

Let the amplitude of Pulse A = x
The amplitude Pulse B = - 3x
X+ (-3x) v=-6 v

x=3cm

Amplitude of Pulse B = 3x

5cm Vv

Criteria

Let the amplitude of Pulse A = 4x
The amplitude Pulse B = - x
Vax + (-x) vV=-6 v

Xx=9cm v

Pulse A drawn as crest.and Pulse B drawn as trough with labels v

Pulse B has a greater.amplitude than A v/
Pulse B drawn left of A v/
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(2)
(2)
(2)
(2)
(2)

[10]

3)

(3)
(1)

3)

[10]
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QUESTION 3
3.1
3.11 Longitudinal v/ (1)
3.1.2 R — Compression v/ (2)

S — Rarefaction v

3.1.3 0.3
= - v
A 2
=0,15m Vv (2)
3.14 POSITIVE MARKING FROM QUESTION 3.1.3
OPTION 1 OPTION 2
distance
speed = — v
v=f xA v time
1,5=fx0,15v 5 0,15v
f=10Hz ™ Y= e
1 T=01sv
f
1
= — v
T 10
T=01sv (4)
3.2 3.2.1 01mv (1)
3.2.2 (point) Fv (1)
3.2.3 The number of wave pulses per second. v'v/ (2)
3.24 1
T=1
_] v
2
=0,5s
time=15vx0,5v
=0,75s v (4)
3.2.5 OPTION 1 OPTION 2
POSITIVE MARKING FROM Q 3.2.4
distance 1,2
= — A=—=0,8
speed time 1,5 m
q= 12V v=f x A
SPeed= 575 v =2V x0,8v
=1,6ms'v =1,6ms'v (3)
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QUESTION 4

4.1

411

41.2

41.3

4.2
4.21

422

423

424
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A reflection of sound waves. v'v/

OPTION 1
d= distance
speed= time
distance
340v = v

Distance = 680 m
X+ (X-6)=680V
X=343 mv

OPTION 2

2X = Distance of bat in 2s + distance of echo in 2s
2X =6 +(2v x340v) v

X=343mVv

v=f xA

340 v =fx 7,56 x103 v

f=44973,5Hz v

The sound will not be heard; its frequency is greater than 20kHz. v/

c=fxA ¥
3x108=fx7,5x10°Vv
f=4x10"2Hz v

E=hxf v
=6,63x103 x8x 10" v
=5,304 x1018J v

RADIATION 1 v

A higher frequency will result in greater energy of the photon OR
Energy of photon is directly proportional to the frequency. v/

A greater energy of the photon increases the penetrating abilityv’

INCREASE v
The wavelength is inversely proportional to the frequency. v/

Please turn over
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(2)

(4)

(4)

3)

3)

3)

(2)

[21]
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QUESTION 5
5.1
511 Electrons will be transferred v from the glass rod to the silk cloth v/ (2)
5.1.2 The partial or complete polar separation of positive and negative (2)

electric charge in a system. v'v/
51.3 Left v/ (1)

5.2

5.2.1 Q=nxq, v
-4x10°=nx1,6x10"° v/

n=2,5x 10" electrons v/ (3)
5.2.2 AtoB Vv (1)
5.2.3 The net charge of an'isolated system remains constant during any (2)

physical process v'v*

~ Q1 +Q2 v
5.2.4 A
_-4x10°%+8x10° v
- 2
=2x10¢C v (3)

5.2.5 Q1 +Q2
Q= —

2

_-6x10° +2x10°

- 2
Qs=-2X10°%C
n= A v

qe

2x10%— 2x10° 7 6 6

= - . _-2x107-(-6 % 107)
-1,6 x10 OR 1,6"10-19

=2,5x 10" electrons v = 2,5 x 103 electrons v (5)

[19]
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QUESTION 6
6.1 The energy transferred per unit charge. v'v/ (2)
6.2 Va2 v/ (1)

6.3 V=IRY
=2V X (4+2+6) v
=24 Vv 4)

6.4 POSITIVE MARKING FROM QUESTION 6.3

6.4.1 V=IR
Vagw20=3 v x (4+2) v

=18V
Vi=24-18 v
=6V v (4)
6.4.2 OPTION 1 OPTION 2
Vea = IR Vp=1IR
6=1x6V 6=3xRpVv
lea = 1A Rp =2Q
lBub=3—-1V 1_1+1 4
= 2A Re R, R,
VBub = IR v v 1= 1 +1 v
6=2xR Y 2" Reun 6
Reub = 3Q v Reub = 3Q v (5)
6.4.3 OPTION 1 ACCEPT
Q=1At W = VIAt v
=2x60v =6 vx2x60v
=120C =720J v
w=vaQv
=6x120 v
= 7200 v (4)

[20]

TOTAL: 100
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