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INSTRUCTIONS AND INFORMATION

10.
1.

12.
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{itts neatly and legibly.

\Nfrite your NAME in the appropriate space on the ANSWER BOOK.

This question paper consists of TEN guestions. 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 aystag_misad in this
question paper. “-3)

Leave ONE line between two subguestions, €.g. betweei QUESTION 2.1 and
QUESTION 2.2,

You may use a non-programmable calculator;
You may use appropriate nﬁthamaﬂg_‘aﬁﬁaﬁumls.
Show ALL formulae and substititions in ALL calculations.

Round off your FINAL mumerical answers to a minimum of TWO decimal
places. )

Give brief mofvations, discussions, etc. where required.

You ae'atvised to use the attached DATA SHEETS.

-
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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 (1.1-1.10) in the ANSWER BOOK, e.g. 1.11 E.

1.1 Abody is moving at CONSTANT velocity. The net force acting on it is...

A constant.

B zern.

C  Increasing.
D decreasing.

(2)
1.2 An astronaut has mass m and weight w on Earth. Plahet' X has TWICE the
mass and TWICE the radius of Earth. Which\(ONE of the following

combinations best describes the mass and m@d"ﬂm astronaut on planet
X7

MASS WEIGHT
A W
< )
B m W
C O m 2w
D ) m w
; 3 2 (2)
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13  Two IDENTICAL balls, X and Y, are thrown from a certain height, EACH with
the SAME speed. Ball X is thrown vertically downwards and ball Y vertically
upwards, a8 shown in the diagram below.

' 1 Ground
How do the speeds and the kinetic energies of the balls compare when they
strike the ground?
SPEEDS KINETIC ENERGIES

A ‘ VR < WY Expn = Expny

B VIl WY Exgo > Eun

G VK= WY Exixj = Exin)

D VK< VY Expg < Exiv)

Copyrght reserved Please turn over
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14  Two masses of 1 kg and 4 kg are moving with EQUAL kinetic energies, The

ratio of the magnitudes of their momenta is ...

A 1:2
B 4:1.
C  +2:1.
D 1:16

(2)

1.5 When the NET work done on a moving object is ZERO, the kinetic energy

of the object is ...

A zero,

B constant.

C  increasing.

D decreasing. [2}

1.6  Spectral Iine; from the distance star (from a galaxy) moving away from Earth

are shifted towards: -

I lowsr frequencies,

Il high frequencies.

I shorter wavelength,

IV longer wavelength. .

Which of the statements above are CORRECT?

A l'and Il only

B lland lll only

c lhand IV only

D land IV only (2)
Copyright ressrved Please tum over
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1.7 Two point charges, X and Y, produce a net electric field (Enet) at point P
which is directed to the RIGHT, as shown in the diagram below.

X Y

(2)

18 Two IDENTICAL resistors are connected in parallel as shown in the circuit
diagram below, The internal resistance of the cell and resistance of the
connecting wires can be ignored.

] ——

o ] R

When switch S is open, the reading of thea
When the switch S is closed, the reading of

A |
B 2L
1
C 7
o (2)
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1.8 The following information is given on a house hold electric appliance: 230 V,
The E:Iueufzﬁﬂ V refers fo the ...
A peak value of the voltage.
B half the value of peak voltage.

C s value of the voltage.

B maximum energy dissipated. &
1.10  On which ONE of the following does the number of photoelectrons ejectad

per unit time depend?

A intensity of the incident light.

B frequency of the incident light.

C  wavelength of the incident light.

D threshold frequency of the metal. %

Copyright resarved Please turn over
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QUESTION 2 (Start on a new page)

21  Acrate is placed on a wooden plank which is pulled along a surface inclined
at an angle of 10° by a force acling paraliel to the incline, as shown in the
diagram below.

The diagram is not drawn to scale.

The maximum coefficient of static friction between the plank and the crate is
0,35.

241 Define the term ststic frictional force in words, (2)

912 Draw a labelled free-body diagram for the crate as the plank
accelerates up the incline. (3)

213 Calculate the magnitude of the maximum acceleration that the plank

can atiain before the crate begins to slip backward. &

39  The radiuz of Earth is 5 imes and the mass is 153 times that of planet X.

-

221 State Newion's law of universal gravitational in words. (2)

929 Calculate the acceleration due to gravity on the surface of planet X. (3)

293  How does the gravitational constant G on planet X compare with that
on the surface of EARTH? Write down only GREATER THAN, LESS

THAN, or EQUAL TO. (1)

16
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QUESTION 3 (Start on a new page)

A stone X is projected vertically upwards from the ground with a speed of 3v. Stone
Y is also projected vertically upwards with a speed v,

lgnare the effects of air rasistance.

3.1 Define the term free fafl. (2)
Stone X takes 10 seconds to retum to the ground.

32  Calculats the time that stone Y takes to retum to the ground. (4)

Stone Y reaches a maximum height of H meters.

3.3 Use an appropriate calculation to show that the height (in terms of H) that
stone X reaches is 9H. (3}

3.4  Sketch a velocity-time graph for the entire motion of stone X,
Clearly show the VALUES of the following on the graph:

» |Initial and final velocities
» Time when it reaches the maximum height [3'}

[14]
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QUESTION 4 (Start on a new page)

Two objects, A and B, collide in a siraight line on a frictionless surface.
in the velocity versus time sketch graph below, the solid line represents the motion
nfubiadhandﬂmhrdmnﬁmmpmﬁntamummhnufma.

A
- " B
||u 3 - — - -
=
5 2
g 8
0 : >
E _1_____5___J Time (s)
-2
-3
|
v
41  Define the tarm momenturm in words. (2)
4.2 Ehtemapﬁnthnfammammmﬁarmnmmmhwﬁm' (2)

43  Show, by means of a suitable calculation, that the ratio of the masses of the
two objects (ma : me ls 4 : 3. ()

diagrams (notto acale) fo illustrate the relationship between the
' {pi), final momentum (P and the changs in momentum (Ap)

-

44

3
[11]
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QUESTION & {Start on a new page)

A 10 kg block is =liding slong @ ROUGH surface. The portion of the surface AB is
inclined at an angle of 35° to the horizontal, as shown in the diagram below.

10 kg

A

The block reaches point A at a speed of 8,84 mOs'. It slides up the incline and
comes to REST at point B after covering on distance x. A constant frictional force of

45 N acts on the block as it moves from A fo B,
5.1  Siate the work-energy theorem in words.

(2)

52  Use the ENERGY PRINCIPLES only to calculate the distance x, shown in

the diagram.

At point B, the block ONLY just manages to remain at rest.

(4)

53  Draw a labelled free-body diagram for the block when it is at point B. (3)

54  Calculate the magnitude of the frictional force acting on the block at pointB.  (3)

Copyright reserved
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QUESTION 6 (Start on a new page)

A siren of a STATIONARY police car emits sound with frequency 300 Hz. The speed
of sound in air is 340 mOs™,

61 State the Doppler Effect in words. @)
82 Calculate the wavelength of the sound waves. (3)
63  Write down ONE application of the Doppler effect in the medical field. (1)

The police car moves at 30 mUs™ between two stationary observers, A and B, with
its siren on, as shown in the diagram below,

A
30 mos!

—
Police car j

64 Calculate the wavelength of the sound as perceived (heard) by:

6.4.1 Observer B (4)
642  Observer A (3)
The police car stops with its siren on and observer B moves away from it.
85 Isthe frequency of the sound that ohearver B hears GREATER THAN,

LESS THAN, or EQUAL TO the frequency of the source? (1)
[14]
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QUESTION 7 (Start on a new page)
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An investigation is conducted with pairs of IDENTICAL point charges, all

placed a distance r meters from each other, as shown in the diagram below.

The graph balow shows the relationship between the electrostatic FORCE F,
exerted by one point charge on the other, and the PRODUCT of the two

charges, @2

F (x102 N)

o >
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7.1.1 For this investigation, write down the controlied variable.

712

the product of the two point charges, @2

7.1.3

7.14

Calculate the gradient of the graph.

between the charges.

Copyright reserved

Write down the relationship between the elecirostatic force F and

Use the answer in QUESTION 7.1.3 to calculate the distance r
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7.2 Two point charges, Q4 =+8 pC and Qz=+2 yC, are separated by a distance
of 0.4 m, as shown in the diagram below.

721 Describe whatan electric field is. {(2)

The net electric field at P, a point between the two charges, is ZERO.

7.22 Calculate the distance d between point P and point charge Gz, as

shown in the diagram above, (4)
The fwo point charges are allowed to touch, and returned to their original
positions.
723 Calculate the number of electrons transferred upon contact. {4}
[1]
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QUESTION 8 (Start on a new page)

In the circuit diagram below; an unknown resistor X is connected to a 10 0 resistor,
and a 12 Q light bulb, This combination is connected to a battery with an intermal
resistance of 2 L.

The resistance of the connecting wires and the ammeter may be ignored.

¥
\AJ
A D
I 1
| = ||
o
= | x |8
Vi | =
I |
S -
gﬂ
When switch S is closed, the reading on voltmeter, decreases from 24 V fo
216V.
8.1  Write down the term used to describe “24 V" (the volimeter reading). (1)
8.2 Calculate the:
821 Reading on the ammeter (5)
822 Resistance of resistor X (4)
83 Calculate the rafe af which energy is dissipated in the light bulb. (4)

84  How would the brightness of the bulb change if resistor X burns out?
Write down only INCREASE, DECREASE or REMAIN THE SAME.

Explain the answer with reference to a relevant power formula. (@)
' [18]
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QUESTION 9 (Start on a new page)
8.1  Adiagram below shows a simplified electric motor,
[

8.1.1 Write down the energy convergion which takes place in an elechric
motor, (1)

8.1.2  Inwhich direction Is the coil rotz (2)
Choose from CLOCKWISE or A
913  Name the component b, i (1)
814  Write down the function of component a. (1)
815  The resistance R Is now decreased. What is the effect of this
change on the speed of the motor? Choose from INCREASES,
DECREASES or STAYS THE SAME. Give a reason for the
answer. (2)
92 A municipality experiences a temporary power shortage. During this period
the root mean square (rms) voltage reduced from 220 V to 200 V.
8.2.1 Define the term rms voltage. (2)
922 Calculate the maximum (peak) voltage during the power shortage,  (3)
[12]
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QUESTION 10 (Start on a new page)
10.1 Photoelectric effect confirms the particle nature of light.

10.1.1 Describe the term phofoelectric effect in words. (2)

The work function of a mefal surface is 5,8 x 10*? J. Light of wavelength
450 nm Is incident on the metal surface.

10.1.2 Define the tarm work function of a metal in words. (2)
10.1.3 State the property of light that determines:

(8) WWhether electrons are ejected or not (1}
(b}  The kinetic energy of the ejected electrons ()

10.14 Determine, by means of an appropriate calculation, whether

electrons will be ejected from this metal surface. @

102 Three electron energy levels In an aom are represented in the diagram

below.
g &

Increasing en

[

The wavelength of the spectral lines produced by electron transitions
between these three energy levels during emission are 486 nm, 656 nm and
1 880 nm.

Copy the diagram above and, draw armows to show the electron transitions
between the energy levels that would give rise to these wavelengths. Label

each arrow with the wavelength of the emitted photon. )
[14]
GRAND TOTAL: [150]
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DATA FOR PHYSICAL SCIENCES GRADE 12

PAPER 1 (PHYSICS)
TABLE 1: PHYSICAL CONSTANTS:

NAME/NAAM SYMBOL/SIMBOOL VALUE/WAARDE
Acceleration due to gravity . g 8,8 m-g?
Gravitational constant G 8,67 x 107" Nemkg?
Radius of Earth R 6,28 %x 10" m
Mass of the Earth Me 5.98 X 10w kg
[ Coulomb’s constant k 8,0 x 10°N-mC*2
Plank's constant h 6,63 x 1094 JOs
Speed of light in & vacuum G 3.0% 10° m-g!
Charge on electron e -1,6x10"C
Electron mass Me 8,11 x 10°' kg

TABLE 2: FORMULAE
MOTION
Vi =v; +ait : | Ax=v,M+1aAl orofdy =v,At+1aat

v/ =] +2akx orlofv,’ =V + 284y Mz[i;i]ﬂt ulfurﬂf[w ; 1I")n'!nt

Copyright reserved
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FORCE
Fret =ma p=my
o= N Fie= e
Fat =mAy
W=mg
Ap =mv, —my,
M2 L Mymg GM
F—GTHF-GT g=r—=
WORK ENERGY AND POWER
W =FAxcos# U=mgh or E, =mgh
=_ﬁ L —
K:%mv‘wl:'ﬁ%mv’ W, = AK orW,, =AE,
AK =K, -K; orAE, =E,, -E,
W,, = AK+AU or W,, = AE, +AE, p=%
Fm=F'|||'“ -‘ppuu=F'Htp-u
WAVES, SOUND AND LIGHT
v=fL =1
i f
vy, = VEY hf
f,_ 'ql"i'l.". fl or FL ﬁil:fh E=hfnﬂ£fE=I
E=Wn+K,_urE=wn+Em_,¢m
1 1

E=hfﬂ'ldwu =hfu and Kﬂ'l! =El'l'l'h'§n { Et'[ITIII' =—m"."!

E=W, +Kpof E=W, +E, . where

E =t Wy =Nty 0 Koy, = 1V / By = 3V,

Copyright resenved
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ELECTROSTATICS
KQ
W =E_
Wes E=2
", o
I'I-;DI"I'I %
ECTRIC CIRCUITS
v Emf(e)= IR +r)
R
Ry=R;+Ra+ g = |At
1 1 1
—_— e —
Ry Ry Ra
W=V =
’ P At
W = Viat
P=Vi
W = FRaAt
PR
werg
p=¥
R
ALTERNATING CURRENT
s =5 vy
F’m=l|=mR
W
Vi =5 Pan = e
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Marking Guidelines

QUESTION 1

(2)
(2)
(2)

14 AvY 2)
15 Bvv 2)
16 Dvv 2)
17 Dvv 2)
18 AvY 2)
19 Cvv 2)
110 AvY 2)
[20]
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QUESTION 2

2.1.1 The force that opposes the tendency of motion of a stationary object relative to
a surface. vv/ (2)

21.2 N

Accept the following symbols:

Nv’ Fn/Normal force/Fsurface on crate

W fsv' | f/Fi/frictional force/static frictional force

wv | Fg/mg/weight/gravitational force/Fgarth on crate

Take uphill as POSITIVE

Notes:

e Mark is awarded for label and arrow.

e Do not penalize for length of arrows

e Deduct 1 mark for any additional force.

o |If force(s) do not make contact with dot/body: 2/3
e |If arrows missing: 2/3 3)

213 [ F, .- ma

~f0 + (-mgsin 8) = mamax

Any one v/

HSDFN - mgsin 0 = mamax
Us mgcos 0- mgsine - mamax

22 - m(9,8)(sin 10°) = mam** ....(D
But fo'r = ugN

£ =y (mgcos6)....)

Subst. ) into (D) :

~Ug(mgcos B) - m(9,8)(sin 10°) = m(a™a)

~(0,35) m(9,8)( cos 10°)v'-m(9,8)( sin 10°) = m(a™aX)

(+m) : ~(0,35)(9,8)( cos 10°) v'—(9,8)(sin 10°) v'= amax

~the maximum acceleration is 1,676 m1s? v/

®)

Copyright reserved please turn over
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2.2.1 | Marking criteria

-1 mark for each key word/phrase omitted in the correct context.

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

proportional to the square of the distance between their centers. v'v/

OR:

Every particle in the universe attracts every other particle with a (gravitational)
force that is directly proportional to the product of their masses and inversely

proportional to the square of the.distance between them. v'v

222 _ GMg
=52

9 RZ

= _G'\g'\" v
M R

),

RE 2
(%)
-2 GMe
153 R2

25
=13 (9,8)
= 1,60

(downwards)

—= =9,8 mlis?

m[1s2

v

2.2.3 Equalto v

Copyright reserved
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3)

(1)
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3.1 Motion during which the only force acting on an object is the gravitational force.v'v' (2)

3.2
OPTION 1:
UPWARDS POSITIVE:

For stone X:
Ay = VAt + %a(At)2 v

0 = (3v)(10) + %(-9,8) (10)%v
0 = 30v — 490
490 = 30v

= (4 -1
V_(s) s

For stone Y:
Ay = VAt + %a(At)2

0= (?)At +2(:9,8) (A0?

0 = At (? -4,9At)

At=0sorAt=3,333s
At=3,33s(3,333s) vV

DOWNWARDS POSITIVE:

For stone X:
Ay = ViAt + %a(At)2 v

0 = (3v)(10) +5(9,8) (10)2v
0 = 30(1v + 490
-490 = 300 v

V= (—?) mils™

For stone Y:
Ay = ViAt + %a(At)2
4
0=(- ?g)At +108) (a2 v
0 = At (—§+4,9Dm)

At=0sorAt=3,333s
At=3,33s(3,333s) vV

OPTION 2:
UPWARDS POSITIVE:

For stone X:

Consider upward motion:
Vi = Vi+ aAty’
0=vi+(-9,8)(5)v
vi=49 m(s?!

For stone Y:
Vg, = ? ms™ or 16.333 mis’

Consider upward motion:

Vi = Vi + aAt

0=16,333 + (9,8)Atv

At =1,666(1,67 s)

At(total) =2 x 1,666 = 3,33 s

Copyright reserved
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DOWNWARDS POSITIVE:

For stone X:

Consider upward motion:
Vi = Vi t+ aAty’
0=vi+(98)5)Vv
vi=-49 mis™

For stone Y:
Vp, = - % mCs™' or -16.333 m(Js"

Consider upward motion:

vi = vi+ aAt

0=-16,333 + (9,8)Atv

At = 1,666(1,67 s)

At(total) =2 x 1,666 = 3,33 s

3.3 POSITIVE MARKING FROM QUESTION 3.2:

OPTION 1:
UPWARDS POSITIVE:
For stone Y For stone X
Ay = v; At + %a(At)2 4 Ay = v; At + %a(At)2
2 _ 1 2
H = (ﬂ) (§) +2e08)(3) v = (49)(5) ¥+ (-9,.8)(5)" ¥
3/\3/ 2 3 _245_9(245)‘/ - oH
245 =— =9\ -7 =
= (=== 2 18
H=(T5)m
DOWNWARDS POSITIVE:
For stone Y For stone X
Ay = v, At +la(at? v Ay = v, At + %a(At)z
2
(D)@ dea) | - ten
245 245
245 =. oo =)y =
H=(—§)m 2 9( 18) o
OPTION 2: For stone X

UPWARDS POSITIVE:

For stone Y
Ay = ViAt + %aAtz/

= (49)(5) ¥+~ (:9.8)(5)2¢
=122,5m

1
Ay = ViAt + p aAt?

= (16.333)(1,666) + % (9,8)(1,666)2v

= 1361m=H
13,61 X9=122,49 m = 9H(122,5 m)v

Copyright reserved
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DOWNWARDS POSITIVE: For stone X
Ay = ViAt + % aAt2
= (-16.333)(1,666) + % (9,8)(1,666)%v

=-1361m=H
= (-49)(5) v+~ (9,8)(5)2Y -13,61 X 9 = -122,49 m = 9H(122,5 m)v’

For stone Y
1
Ay = ViAt + EaAtz\/

=-122,5m (5)

3.4 POSITIVE MARKING FROM QUESTION 3.2:

A A

A
y (mis™) »

)
y

v

10 Time (s) 0 Time (g)

; -1
Vel%cny (mis™) 2

Velocit
[e)
(@) ]

Marking criteria:
e Correct shape (Should intersect t-axis) v’
e Final velocity and initial velocity shown v/
e 5 s shown for maximum height v/ (3)

[14]
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QUESTION 4
4.1 The product of an object’'s mass and its velocity. v'v" (2 or 0) (2)

4.2 The total (linear) momentum of an isolated system remains constant (is

conserved). v'v' (2)
4.3
OPTION 1 OPTION 2
2P = 2P Any onev’| AP, = - APy ny onev’
MAVA,TMBVE = MaVA+ MBVp, mA(VAf - VAi) = mB(VBf - VBi)
Ma(4) + mg(-1) v=ma(1) + mg(3)Y | ma(1-4) v = -ma(3-(=1))
4mp - my = 3mg + mpg mMa(-3) = —mg(4)
3mp =4mg v ma(-3) = mg(4) v
mg 3 mg -3 3
mp: mg = 4:3 Mma: Mg = 4:3
Marking criteria:
. Formula
o Right hand substitution into formula
. Left hand substitution into formula
e This step: ma(-3) = mg(4) (4)
4.4 ! p; v R
T > v
P Ap (3)
Criteria mark

e Large initial momentum in the same direction as final momentum | v
e Small final momentum in the same direction as initial momentum
e Change in momentum in the opposite direction

AN

[11]
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QUESTION 5

5.1 The net work done on an object is equal to the change in the object’s kinetic

energy. vv’
OR:

The work done on an object by the net force is equal to the change in the object’s

kinetic energy. v'v'
OPTION 1:

52 [W,o = AEx OR W; + W,, + Wy = AEx
fAX[Jcos 8 + mgAx(cos8) + 0 = %m(vf2 —

(45)(Ax)( cos 180°) + (10)(9.8)(AX)( cos 125°) v'+.0 = ~(10)(0%- 8,84%)v

Any onev’
2
Vi

-4501Ax — 56,2105 1Ax = -390,728
Ax =3,86 m
x=3,86 mv

NB: The work done by the gravitational

force Ww can also be calculated

as follows:

Ww = mgsinBAxcos!
= (10)(9,8)(sin35°)xcos180°
= (-56,2105x)J

OR: Ww = -AEp

mg(hi — hr)
(10)(9,8)(0 — xsin35°)
= (-56,2105x)J

1
Ws = mg(hs — hi) + ;m(vf2 — V2 )

fAxcos 8 = mg(hr — hi) + %m(vf2 -v7) |
(45)xcos 180° = (10)(9.8)(xsin35° - 0)v
-45x = 56,2105x — 390,728

OPTION 2: .
Whe = AEp + AEk
=mg(hs— hi) + %m(vf2 —v?) Any onev’
>—

1 2 2
+(10)(0%- 8,84%)

x=3,86 mv’
5.3 N
f
Accepted labels
Nv’ Fn /Normal force/Fnormal
fv’ f/F¢/ frictional force/ fs
wv Fy¢/mg/weight/gravitational force
w
Copyright reserved

please turn over

LimpopoDoE/September 2022

(2)

(4)



Bownleadedsirom Stanmorephysics. com

Marking Guidelines

LimpopoDoE/September 2022

Notes:

e |If arrows missing: 2/3

e Mark is awarded for label and arrow.

e Do not penalize for length of arrows

e Deduct 1 mark for any additional force.

e |If force(s) do not make contact with dot/body: 2/3

3)

54 | OPTION 1:
fs= wj=mgsin8v

OPTION 2:
Ms = tanB® = tan35° =0,7002

3)

=(10)(9,8)(sin 35°)v fs = usN = ysmgcosb (ANY ONE)v
fs=56,21 N v =(0,7002)(10)(9.8)(cos35°)v
=56,21 Nv/
QUESTION 6

[12]

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

6.2 v="fAv
340 = (300)AV
A=113mYVv

6.3 ANY ONE:

e To monitor the heartbeat of a foetus (unborn baby).v’
e To measure the rate of blood flow.v'

(2)

3)

(1)

6.4.1 | OPTION 1: OPTION 2:
_ ViV Vv VS‘/
fL - (Vivs) fs‘/ )\B fs
_ [ 340 340-30 v
B (340-30) (300) v T 300v
= 329,032 Hz =1,03mv
v =fiA
340 = (329,032)A v
A=1,033m Vv

(4)
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6.4.2
OPTION 1: OPTION 2:
ALY _ (V-Vs
e = ()
340 _ (340+30\ v
- (34o+3o) (300)7 B ( 300 )
= 275,676 Hz =1,23mVY
v=FfA
(340) = (275,676) A
A= 340
275,676
=1,23mVv
6.5 Lessthanv
QUESTION 7
7.1.1 Distance (between the point charges)/medium/airv’

7.1.2 The electrostatic force is directly proportional to the product of charges.v’

7.1.3 NOTE: accept any

: AF
gradient = —
AQ value from the graph
_ (4-3)X 10"
AQ?
_1X10™
—_— 7—

=1 X102 NOC?v

v

Rr=9x107°

r=0,09487 m (0,095 m)v'
KQ? . 3
NOTE: If F =z is used, then maximum: 2
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7.2.1 A region of space in which an electric charge experiences a force. v'v'

kQ
722 [g=49,
Enet,p =0
kQq _ kQy
akdabe
9x10%)(8x10°) (9x10%)(2x10®
(9x10%)(8x10°) _ (9x10°)(2X 10°)
(0,4-d)? d°
| ACCEPT: If 10 is omitted since it appears on both sides.
2 (2x10°)
(04-42 ~ (8X10%)
=0,25
d
04-d 0.5
d=0,1333 m
~The distance is 0,1333 m v/
7.2.3 | OPTION 1: OPTION 2:
Q+Q Q+Q
Quew = =5 Quew = =5
_8Xx10°%+2x10° _8X10°+2Xx10°
B 2 B 2
=5X10"°C =5X10"°C
Q Q
n=-— n=-—
e e
_5X107°-8x107° _5X10%-2x10°
T -1,6X 10719 ST aex 1000
n= 1,875 x 102 electrons v’ n= 1,875 x 103 electrons v/
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QUESTION 8

8.1 Emfv’

8.2.1 Viost = Ir
24 —-21,6v =1(2)
I=12A

ltotal = 1,2A
Vi2a=1IR =(1,2)(12)v =14,4V
Vi0oa=216-144=72V
\Y; 7,2
= yV=— V= v
I10a = m 0,72 A
In=0,72 A

822 |Ix=1,2v-0,72
=048 A
I 0,48

=1,50 Qv

8.3 | POSITIVE MARKING FROM QUESTION 8.2.1
P=IRv

= (1,2 (12)v

=17,28 WY

84 Decreases v
e Total resistance in the circuit increases. v/

e Current in the circuit decreases (Ioc %) v

e P =12R; when R is constant, P decreases v/
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QUESTION 9

9.1.1 From electrical energy to mechanical energy. v’ (1)
9.1.2 Clockwise. v (2)
9.1.3 (carbon) brushv'v/ (1)
9.1.4 It reverses the direction of the current in the coil after each half-cycle. v/ (1)

9.1.5 Increases. v
The current increasesv’ (2)

9.21 The rms potential difference is the AC potential difference which
dissipates/produces the same amount of energy as an equivalent DC potential
differencev'v’

ACCEPT:
The rms voltage is the DC potential difference which dissipates/produces the (2)
same amount of energy as the equivalent AC potential differencev' v/

922 . =Vms,

V2
— Vrms
200 = -V
Vims = (200)(\/5)
Vims = 282,8427 IV (3)

[12]
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QUESTION 10

10.1.1 The process whereby electrons are ejected from a metal surface when light of
suitable frequency is incident on that surface. v'v’ (2)

10.1.2 The minimum energy that an electron in the metal needs to be emitted from

the metal surface.v'v’ (2)
10.1.3 (a) Frequency (of the incident light). v/ (1)

(b) Frequency (of the incident light).v’ (1)
10.1.4 |E=hf

E="v

(6,63 X 10‘34)(3 X 108)‘/

(450 x 10) v/
E=4,42X10"1YJVv
Since photon energy is less than the work function of the metal, so, no

~E =

gmission occurs. v’ (5)
10.2. A
>
Sy 1880 nm v
) \ 4
[
()
2 486 nm v|656 nm v
©
()
o
E \ 4 \ 4
[14]
TOTAL: 150
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