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QUESTION/ VRAAG 2

2.1 The rate of change of velocity/ Tempo waarteen snelheid veranderv v
OR/OF:
The change in velocity per unit time/ verandering in snelheid per eenheidtydv v’ (2)

2.2 Marking criteria/ Nasienriglyn:
-1 mark for each key word/ phrase omitted in the correct context
-1 punt vir elke sleutelwoord/ffrase uitgelaat in die korrekte konteks

When a (non-zero) resultant/net force acts on an object, the object will accelerate
in the direction of the force with an acceleration that is directly proportional to the
forcev” and inversely proportional to the mass of the object.v’ /

Wanneer 'n (nie-nul) resultante/netto krag uitgeoefen word op 'n voorwerp, sal die
voorwerp versnel in die rigting van die krag met 'n versnelling wat direk eweredig

is aan die krag en omgekeerd eweredig aan die massa van die voorwerp. (2)
2.3 Fn
f
w
Accept the following symbols/Names :
Fn N/Normal force/Normaalkrag
f F/fe/frictional force/kinetic frictional force
Fi/f« fwrywingskrag/kinetiese wrywingskrag
w Fa/mg/weight/gravitational force/Fearth on skier
Fo/mg/gewig/gravitasiekrag/Faarde op skier

Notes:

eMark is awarded for label and arrow / punte word
toegeken vir byskrif en pylpunt

*Do not penalise for length of arrows/ moenie vir die
lengte van die pyl penaliseer nie

eDeduct 1 mark for any additional force / trek 1 punt af
vir enige ander krag

olIf forces do not make contact with dot: max. :-32- indien
. 2
kragte nie kontak mak met kol nie max. 3
2
elf arrows missing: max. 3 / indien pylpunte nie daar

, 2
nie max. : - 3)
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24,1 Take downhill as positive / Neem afwaarts as positief

Fgi = mgsing
Fg1 = mgcos#

Fnal.y =0
Fn+(-Fg1)=0
~.FN—mgsing =0
..Fn = mgsing
Fnel,x= max —
mgsing + (-ukFn) = ma } Any one/enige eenv’
gsing - yxmgecosd =a  _
(9,8)(sin30°)v" — (0,10)(9,8)(cos30°)v = a
.a=4,0513 m-s'v downhill/ afwaartsv’

(5)
24.2 vi=vi+aity
=0 + (4,0513)(6,0) v
=24,3078 m-sv (3)
[15]
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QUESTION/ VRAAG 3

3.1.1 An object upon which the only force acting is the force of gravity/gravitational

force. v'v’

'n Voorwerp waarop die enigste krag wat daarop inwerk swaartekrag/

gravitasiekrag is. v'v* (2)
3.1.2 Equaltog v/ Gelykaang v (1)
3.1.3 Equaltog v/ Gelykaang v (1)

3.14 v =v2+2alyv
= (20)? + 2(-9,8)(-10) v
= 596
~vi= 1 24,413
vi=-24, 413 m-s™

The velocity is 24, 413 m-s~' (downwards) v/

Die snelheid is 24,413 m-s (afwaarts) v’ (3)
3.1.5 vi=vi+alt v
24,413 =20 + (-9,8)At v/
1=4.532s v (3)
3.2.1
&
y(m)
0 =

Marking criteria/ Nasienriglyn:

scorrect graph (Everything correct) v'v/
Korrekte grafiek (Alles korrek) v v (2)

Copyright reserved Please turn over



Physical Sciences P1/Fisiese Wetenskappe V1 6
NSC - Memorandum

3.22 v =vi+ 2ally
vi® = 02 + 2ally
ve?
- v
z2a Ay
Slope/helling, m = —
ope/helling, m = —==
sz
- E —
E_Vz
sz
_ 2a
S
2
- vy L
- Za) (-VZ)
N
"~ 2a
_ 1
T 2(9.8)
= -0, 05102 s2m™ v
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QUESTION/ VRAAG 4

4.1

4.2.1

422

423

The product of the resultant/net forcev'acting on an object and the time the
resultant/net force acts on the object.v’

Die produk van die resulterende/netto krag vwat op 'n voorwerp inwerk, en die
tyd wat die resulterende/netto krag op die voorwerp inwerk. v° (2)

Fret-At = mve— mwvi or/of pt-piv
- {65)t1-0) v =095-0Vv ;
. t1=0,015s v (2)
Betweent=t1and t = 0, 25 s, there is a decrease in momentum.v” Therefore, the

velocity of the ball decreasesv” which implies that there is a force opposing the
motion of the ball (i.e. friction)

Tussent=t ent=0,25s, is daar 'n afname in momentum. v"Daarom verminder
die snelheid van die bal vwat impliseer dat daar 'n krag is wat die beweging van
die bal teenstaan (d.w.s. wrywing) (2)

Take to the right as positive/ Neem regs as positief:

2pi = Xpr

Pai+ pei= par+ pet v’

0,77+ 0=10,16 + psas

.. par=0,61 kg-m-s™
But/maarp=mv v
-.0,61=(0,30)v v
v =2, 03333 m-s, (to the right/ na regs).v )
[12]
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QUESTION/ VRAAG 5
5.1  Non-conservation forcev' / Nie-konserwatiewe kragv’

5.2
Fn T

Accept the following symbols/Names :

Fn N/Normal force/ Normaalkrag

f F/fi/frictional force/kinetic frictional force
Fi/fc wvrywingskrag/kinetiese wrywingskrag

w Fo/mg/weight/gravitational force/Fearth on skier
Fo/mg/gewig/gravitasiekrag/F aarde op skier

T Fr/Tension/Fq /F
Fr/Spanning/Fq/F

Notes:

eMark is awarded for label and arrow / punte word
toegeken vir byskrif en pylpunt

eDo not penalise for length of arrows/ moenie vir die
lengte van die pyl penaliseer nie

eDeduct 1 mark for any additional force / trek 1 punt af
vir enige ander krag

olf forces do not make contact with dot: max. :% indien
kragte nie kontak mak met kol nie max. :%

. 3 ,. . .
olf arrows missing: max. : " / indien pylpunte nie daar

. 3
hie max. :Z

(1)

(4)

5.3  The net/total work done on an object is equal to the_change in object’s kinetic

energy.

Die netto/totale arbeid wat op ‘n voorwerp verrig word, is gelyk aan die
verandering in die voorwerp se kinetiese energie.

OR/OF:
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The work done on an object by a net/resultant force is equal to the change in

object’s kinetic energy.

Die arbeid wat op 'n voorwerp deur 'n netto/resultante krag verrig word, is gelyk

aan die verandering in die voorwerp se kinetiese energie.

Notes/ Let wel:

deduct 1 mark.

weggelaat word, trek 1 punt af.

if only of the underlined keywords/phrases in the correct context is omitted

Indien slegs die onderstreepte sleutelwoorde/frases in die korrekte konteks

(2)

Option 1/ Opsie 1:

Whet = Fnet-AAX
= (Fax — f)Ax
= (100co0s60° — 20)(5)
=150 J

But,maar Whnet = AEk

= %m(w2 —vi?)

150 = %(20)(\”2 - 02)

150 = 10vf2
v =15
~vi= 3,87 ms!
LpEmy
= (20)(3,87)
=77, 46 kg-m-s™!, Eastwards/ Ooswaarts

Option 2/ Opsie 2:

Whet = AEK
Wi+ Ww + Wn+ WE = %m(w2 —vi?)

F-Ax-cos6 + 0 + 0 + F-Ax-cosp = %m(vf2 -v2)
(20)(5)(cos180°) + (100)(5)(c0s60°) = (20)(v2 - 0?)
~.-100 + 250 = 10v#
150 = 10v¢
vi2=15
~.vi= 3,87 m-s
p=mv
= (20)(3,87)
=77, 46 kg-m-s™!, Eastwards/ Qoswaarts
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QUESTION/ VRAAG 6

6.1

6.2.1

6.2.2

6.3

The (apparent) change in frequency (or pitch) of the sound source and the
listener have different velocities relative to the medium of sound propagation.v'v’
Die (skynbare) verandering in frekwensie (of toonhoogte) van die klank bron(golf)
waargeneem deur ‘n luisteraar ,omdat die klankbron en dje luisteraar
verskillende snelhede relatief tot die medium waarin die klank voortgeplant
word, het.

OR:

An (apparent) change is observed/detected frequency (pitch) as a result of the

relative motion between a source and a n observer (a listener) v'v/

'n (skynbare) verandering in frekwensie (toonhoogte) as 'n gevolg van die

relatiewe beweging tussen 'n bron en 'n waarnemer ('n luisteraar) (2)

v = fsh
340 = £s(0,25) v
~fs=1360 Hz

+
fL= (v_ L

fs v
vivs)s
0+ 0

34
1480 v'= (
340— VS

W (1 360)v

37 340

34 340— vg
.12 580 -37-vs = 11 560
JoVs = 27, 568 ms' v (6)

vt vy

vt vg
340-0

= (22020 /4 360y
(340+ 27,568) (1360)

= 1 257, 999 Hz v “)

fu= ( )fs‘/

The spectral lines (light) from the star are shifted towards the lower frequencyv'v’
Die spektrale lyne (lig) van die ster word na die laer frekwensie verskuif (2)
(14]
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QUESTION/ VRAAG 7

7.1.1 Aregion in which an electric charge experiences a force v'v’
'n Gebied waarin 'n elektriese lading ‘n krag ervaar

7.1.2 Electric field v' / Elektriese veldv”

7.1.3 The electrostatic force(F) experienced by the charge is directly proportional to the

electric field(E) in which charge is placed v
Die elekirostatiese krag (F) ervaar deur die lading is direk eweredig aan die
elektriese veld (E) waarin die lading geplaas word

7.1.4 (Electric) charge v/ (Elektriese) lading v

. AF
715 Gradient/ gradiént, m = AE
_(20-5) x1078 v
T (4-1) x10%
=5x10" v
716 g=5x10"CVv
7.1.7 = Q v
9e
_ 5x10”™H
T 1,6 x10719
= 312500000 electrons/ elektrone orlof (3,125 x 108) electrons/elektrone v
K
7.2 F= QzQz v
r F13 Fz3
< L] qs 1] R
- I . ] "

Fret, (ong3) =0
F(q10nq3) = Fg2 on q3)=— ANy one/enige een v’
KQ1Q2 _KQ1Q2

ré r12 _

(9% 10%)(g1) (5 x107%) S (9x10%)(2x107°) (5 x107%)
(0,02)2 B (0,035)2
(1) _@ x10~%)
(0,02)2  (0,035)2

~.q1=6,531x10"°C
~qi=+6,531x1010C vv

(2)
(1)

(1)

(1)

(3)

(3)

(6)
[18]
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QUESTION/ VRAAG 8

8.1.1 The opposing offered to the flow of charge in the battery,v'v’

Die weerstand wat gebied word teen die vioei van lading in 'n battery. (2)
8.1.2 R=2(0,5)
=1,00Q v (1)

8.1.3 - _RiR;
RP - Ri+R; OR/OF: Rp = % ORJ/OF: i = ..1_

Gyt Ry Ry Ry
G0
(4)+(6)
=2,4Q
50 Rext=2,4+3‘/
=54Q
R=1
1=2A
E= |(Rext + r) v
=2(54+1)v
=128VVv (5)

8.1.4 Less than v/Minder as
® Riotal increases v Riotaal Verhoog
= leireuit increases .. siroombaan Verhoog (2)

8.2  Brightness is determined by/ helderheid word bepaal deur
2
P=I12RorP= % or P = VI (Any one/ enige een v')

In the diagram A the same currentv’ flows through X and Y, Px > Py; but P = IR
- Rx> Ry ¥if Px > Py and | is the same

2
In diagram B: Vx =Vy vand Rx > Ry, thus Ix < |y, but P = VE or P = VI,
Thus Px < Py
Therefore the brightness of bulb X is LESS THANv that of bulb Y.

In diagram A vioei dieselfde stroomv deur X enY, Py > Py; maar P = IR
. Ry > Ry vif Px > Py en | is dieselfde

VZ
In diagram B: Vx = Vy v'en Rx > Ry, daarom is Ix < ly, maar P = o P=VI
Dus is Px < Py

Daarom is die helderheid van gloeilamp X MINDER AS v'die van gloeilamp Y (5)
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8.3 P=Vi
= (120)(15) v
=1,8 kW
Cost=P xtxtarrif  (Koste = P x t x tarief)
= (1,8)(90)(0,8) v
= R129,60 v

QUESTION/ VRAAG 9
911 Dv
912 BY
913 EV
9.14 AV

9.2  From mechanical(kinetic) energy to electrical energy v’
Van meganiese (kinetiese) energie na elektriese energiev’

9.3  eUse a stronger magnet.v'/ gebruik ‘n sterker magneetv”
eUse a coil having a greater number of turns. v/ Gebruik ‘n spoel met meer
windings v’

94

Output voltage / uitsetspanning

(3)
(18]

(1)
(1)
(1
(1)

(1)

(2)

Timeftyd (s)
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Both the frequency and magnitude of the output voltage are proportional to the
speed of rotation. Hence, at half the rate of rotation, v the frequency and
magnitude would be also be halvedv’ (as shown in the graph (ii)

Beide die frekwensie en grootte van die uitset spanning is eweredig aan die
spoed van rotasie. Dus,teen die helfte van die tempo van rotasie v sal die
frekwensie en grootte ook gehalveer word v{soos aangedui in die grafiek (ii)

Marking criteria:

« correct shapes of the graph/korrekte vorm van grafiek v

* Graph (i) amplitude = 2x graph (ii) s amplitudes / v

grafiek (i) se amplitude = 2 x grafiek (ii) se amplitude

+ period of graph (ii) = 2x period of graph (i)/ v

periode van grafiek (i} = 2 x periode van grafiek (i}

+ 2 marks for explanation / 2 punte vir verduideliking v (5)
[12]

QUESTION/ VRAAG 10

10.1.1  The energy of the photo electrons is not influenced by a change in the intensity
of the incident of light.v

Die energie van die foto-elektrone word nie beinvioed deur 'n verandering in die
intensiteit van die lig nie. v (1)

10.1.2 If threshold frequency (fo) is exerted, the kinetic energy of the photoelectrons will
be directly proportional to the frequency of the incident light

Indien lig met die drumpelfrekwensie (fo} inval, sal die kinetiese energie van die
fotoelektrone direk eweredig wees aan die frekwensie van die invallende lig (2)

10.2  The process whereby electrons are ejected from a metal surface when light of a
suitable frequency is incident on that surface.

Die proses waarvolgens elektrone uit 'n metaalopperviak vrygestel word
wanneer lig met die benodigde frekwensie op daardie opperviak inval.

Marking criteria/Nasienriglyn:

+-1 mark for each key word/ phrase omitted in correct context.
-1 punt vir elke sleutel woord/frase weggelaat in die korrekte konteks

(2)
10.3  Threshold (cut-off) frequencyv'/ Drumpel(afsny)frekwensie v (1)
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The_minimum energy that an electron in the metal needs to be emitted from the
metal surface. v'v’

Die minimum energie wat ‘n elektron in die metaal benodig om vrygestel te word
uit die metaalopperviakte v'v”

Notes/L et wel:

if only of the underlined keywords/phrases in the correct context is omitted
deduct 1 mark.

Indien slegs die onderstreepte sleutelwoorde/frases in die korrekte konteks

weggelaat word trek 1 punt af. (2)
E=hf -
hc Any one/ enige eenv’
- T il

_ (6,63 x1073*)v (3 x108) v
- (600 x10~%) v

=3,3x10"J
5 3,3x10%J<6,2x 1019
Thus/dus E < Wov’
Hence, no electrons ejected/ geen elektrone vrygestel

OR:

W = hfo

6,2 x 109 = (6, 63 x 10-3%)fo

fo=9, 35143 x 10" Hz

E =hf

3,3 x 1019 = (6,63 x 10°34)f

f=4,77376 x 102 Hz

4,77376 x 10*Hz < 9, 35143 x 10" Hz

Thus/dus f < fo

Hence, no electrons ejected/ geen elektrone vrygestel

OR:

E = Wo +Ek max

3,3x 1019 = 6,2x 1019 + Ex max

Ekmax=-2,9x 1019 J

Thus/ dus Exmax< 0

Hence, no electrons ejected/ geen elektrone vrygestel (5)

[13]

Total/totaal 150
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