NATIONAL SENIOR CERTIFICATE EXAMINATION
NOVEMBER 2010

vassessment matters

Time: 3 hours 200 marks

PHYSICAL SCIENCES: PAPER |

MARKING GUIDELINES

These marking guidelines were used as the basis for the official IEB marking
session. They were prepared for use by examiners and sub-examiners, all of
whom were required to attend a rigorous standardisation meeting to ensure that
the guidelines were consistently and fairly interpreted and applied in the
marking of candidates' scripts.

At standardisation meetings, decisions are taken regarding the allocation of
marks in the interests of fairness to all candidates in the context of an entirely
summative assessment.

The IEB will not enter into any discussions or correspondence about any marking
guidelines. It is acknowledged that there may be different views about some
matters of emphasis or detail in the guidelines, and different interpretations of
the application thereof. Hence, the specific mark allocations have been omitted.
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QUESTION 1 APPLYING PHYSICS TO SOCCER
1.1 1.1.1 the (launclangle (OR angle to the horizontal at which the ballickkd). (2)
1.1.2 The horizontal displacement increases atativeh angle increases up to {40

1.2

1.13

114

1.15

1.1.6

— 50°) and thereafter it decreases. establish maximplatiement where H
occurs (2)

Siya's results were more precise since they showed le¢last variation
between readings for the same angle. (Lowest stdmidsviation)
Give all candidates 3 due to afrikaans tranghatio (3)

Ruan may have been kicking the ball witreater force. /velocity/ impulse  (2)

Not a fair test and/or results are not reliable

Or Yes it was fair

Any ONE of the following reasons is worth two markseach (©))

. It is not a fair test (unreliable results) becat&ken and Siya could
have kicked the ball witklifferent amounts of force (launched it at
different velocity). Even if the same person kicked the ball evaneti
he had no accurate way of keeping the force constamcontrolled

variable.
. Tried to control variables.
. Took repeat readings.
. Consistent with known values.
. It is not a fair test (unreliable results) becatise angle was only

measured to the nearest #5 The board only shows 1020C°, 30,
40°, etc. as the angles, e.g. they could not mead&ire 4

. It is not a fair test (unreliable results) as timegry not have kicked the
ball through the centre of gravity therefore putting spin on the ball
— uncontrolled variable.

. It is not a fair test (unreliable results) since fiinge would have been
affected by how well they followed through their keks —
uncontrolled variable. (Foot in contact with balt 7arying times.)

. The results are unreliable since tHagk precision as shown by the
big difference between reading$or the same angle.

(Condtradiction = zero)

If the candidate just says that variables were gusitrolled without being
specific give 1 mark for reason.

Design some type of launch apparatus thaures a constant force is exerted
on the ball, e.g. a spring loaded plunger or aafudt' that is always pulled
back to the same place. Or use a device that measgie more accuretely. (2)

1.2.1 The net (resultant) force can be defasetherate of change of momentum  (2)
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122 Fet= Ap OF RedAt=mAv___ or ¥ =V + aAt (v=u+at)
At 4-"fy — 9 -22 =26+ a(0,0Z)\/} Both formulaev’
=0,43 (-22 — 26) (conversion) a =-960 nig?
0,05 Fet= Ma
Fret = -412,8 N = 0,48 x -960
Fret = 412,8 N Fret=-412,8 N/ (5)

NB *(u —v) gets%
An answer of 34,4n get%

1.3 1.3.1 Time to Ruan If calculations wrong but the
Horizontal component of velocity, horizontal and vertical
Vy = 12c0s40 = 9,19 & components have been

AX = VAt + Y5 aAt® (a = 0)
8,4=12cos4@t

At= 0,914 s

Vertical component of velocity,\= 12sin40 = 7,71 e

Ay = it + Y2 aAt?  (Old formula: s = ut + %2 3t

Ay = 12sin40 (0,914) + ¥ (-10)(0,9%4)

Ay =2,87m (dy =2,96 mifuse g = 9,8 87

Ruan is NOT able to save the ball as he can amhpjto a maximum height of
2,7m (8)

correctly worked out give 1
mark each (max = 2 marks)

______________________________

NOTE If they work out the :
To find when ball is at a height of 2,7 m max height reached by the ball
Ay = VAL + Y5 alt? (when y = 0 m&") they will !

Alternative
(Old formula: s = ut + % 3t | get 2,97 m. They can NOT

2,7 = 12sin4Qht + Y2 (-10)At? draw valid conclusions from
At=0,538sorls this as the ball is not at its max
(4t = 0,525 s or 1,049 s if use g = 9,85 height where Ruan is standind.
Range e Rt
Ax = viAt  (Old formula: s = ut)
Ax =12c0s40 x 0,538 ORx=9,19x 1

=4,94m

= 9,19 m4x = 4,83 m or 9,64 m if use g = 9,851)
Ball rises above 2,7 m when at a distance of 4,9% 1,19 m from Siya,
therefore when the ball is 8,4 m from Siya it viaé at a height of greater than
2,7 m and Ruan will not be able to catch it. (8)

IEB Copyright © 2010 PLEASE TURN OVER



NATIONAL SENIOR CERTIFICATE: PHYSICAL SCIENCES: PARR | — MARKING GUIDELINES Page 4 of 13

1.3.2

1.3.2

1.3.3

Time to Ground

vi=vi+alt (v=u+at)

0 = 12sin40 + (-1@t

At = 0,771 s to highest point
Total time to ground =2 x 0,771 =
1,54 s

OR
Ay = VAt + Y5 af\t)?
(s=ut+%a)
0 = 12sin4@t + % (-10\t?
At=154s

Range (horizontal)

AX = it + Y2 aAt?  (a = 0)

Ax = 12co0s40 x 1,54
Ax=14,18 m

Therefore ball crosses goal line
(Ax = 14,47 m if use g = 9,8 )

(4t =1,57 sif use g = 9,8 §°) (8)
Oort = v-d
a
_=7,7-17,7
-10
= 1,545
Alternative
Time to Goal
AX = it + Y2 aA?  (a = 0) OR v, at1,4636s
13,2 = 12cos4ft Vi = v +alt
At=1,436s = 7,7+ (-10) 1,44
= —6,7ms?
Vertical position of ball at 1,436 s? [ still accurating down
Ay = it + 2 a\t)? (s = ut + % &)
Ay = 12sin40 (1,436) + % (-10)(1,436)
Ay = 0,766 nfi.e. ball is still 0,766 nabovethe ground when it reaches the
goal line)
Therefore ball crosses goal line  OR t = 1,436s (8)
(dy = 0,972 m if use g = 9,8 ) But time to
=1,54 dstill in air
(@) A
\'
>t (2)
b
(b) OR
VT VT \")
>t >t X
‘ ‘ >t (2)
41 marks
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QUESTION 2 CONSTRUCTION OF MOSES MABHIDA SOCCER STADIUM

2.1 Power is the rate of doing work or the ratevlaith energy is expended. (2)

2.2 E = mgh or & = mgh
= (6 x 10x 10) x 106

6,36 x 16 J Ep = mgh (4)
=(6x16x9,8) x 106

23 P=W c.0.e. =6,23x 10" J
t
= 6,36 x 10 2.3 >

Alternative  (If use g = 9,8 ns?)

300 (conversion) P=208x10°W
=2,12 x 10W (4)
24 241 ¥=v?+2a\y (V= +2as) 1 e 2 _ 1
V= 0 + 2(10)106 NOTE If g= 9,8 ms* thenv; = 45,58 ms
Vi = 46,04 nB (Accept round off to 461" Alternative
= mgh
OR Ex at bottom= Ep at top Ep _ mg
(v = y2gh (method) = 20 10100
g = 2650
=+2 x 10x 10¢€ Ek:1/2m\;
=46,04E1  (Accept round off to 46 81)| 2 650 = 1, x 2.5 x §
— 1
v = 46,04 x 3,6 = 165,76 ki v=4504n8
(Give conversion mark even if final answer is wgpn
(If round off to 46 n§" then v = 165,6 kifr") (5)
2.4.2 The work done by a net (resultant) force molgject is equal to the change in
its kinetic energy. (Give all candidates 2 marks@isin SAGS) (2)
2.4.3 k=% m¥ (at ground level) OR vZ = 2+ 2as
=1 x 2,5 x 46,0d.0.e. from 2.4.1 0 = 48 + 2a(0,4)

= 2650 {2 645 J if v = 46 ng") 4 = —2 6452

OR  AE(=AE, = mgh Fnet = ma

=25x%x 10 x 106 = 2,5 =2 645
=2 650(2 597 Jif g = 9,8 n§?) — 6,6 60°n

AE =W
B — Bi = FnetAX

0 — 2650 =& (0,4) conversionAEx = B¢ — B = —2650 J)

Fet = —6 625 N(—6 612,5 N if v = 46 r8%) (-6 492,5 N if g = 9,8 iF°)

(Ignore sign since question only requiradgnitude) (6)
u+v)t m(v—-u
OR 5 =( ) Fnet = —( )
At
04_(46,o4)t _2,5(0- 46,4
' 2 0,0174
t = 0,00174 =—6 624n
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2.4.4 I:applied: Fret + I:gravity
=6 625 + 25.0.e. from 2.4.3
=6 650 N(6 637,5N or6517,5Nifg =9,8§%) (2)

No labels on exe's (-1)
245 A S A

OR P/=t
I

2.4.6 Construction sites can Bangerousas shown by the fast speed (165,76HKm
Y of the falling bolt which could do serious harhit ihit someone on the head.
Or the force needed to bring the bolt to rest isyviarge (6 650 N).
(Justification)High energy (3)

(4)

32 marks
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QUESTION 3 SOUND PROBLEMS AT SOCCER CITY
31 f=_v fs (correct formula)
V-y
820 = 340 x fs
(340 -16)
s= 781 Hz (5)
3.2 \s=4+16=20 mS" towards Sasherbus (2)
3.3 3.3.1 Interference occurs when two waves pgassigh the (same region of space at
the same time) resulting in the superposition ofega 3)
. Waves meet
. In-phase (consistent) out of phase (dest)
. Change amplitudes/ soft/ loud
332 v =fA
340 =fx 0,8
f =425Hz(3)
3.3.3 Jenny will hear a louder note than Sashenlf no calculations but well
explained max =%
Jenny: The path difference for the notes arriving from ghepeakers is (24 —
16) = 8 m which is equal to a whole number of weugths (8 + 0,8 = 10
waves) thereforeonstructive interferenceof waves results in a louder note.
(Compression meets compression and rarefactionsnrae¢faction — notes
arrive at Jenny in phase.)
Sashen:The path difference for the notes arriving from ghgpeakers is (20 —
18) = 2 m which is equal to a number of half waugtds (2 + 0,8 = 2,5
waves) thereforelestructive interference of waves results in a softer note.
Sashen receives waves exactly out of phase — haatihear anything if both
notes are of equal intensity. (Compression meetfaetion — notes arrive at
Sashen out of phase.) (8)
3.4  They will be more likely to pick up the broadtanmedium wave (MW) radio.
(Diffraction is the ability of a wave to spread @# it passes through a small aperture
or around a sharp edge.) The longer the waveletgghgreater the diffraction
therefore the medium waves are more likely to @gpreut) around the mountains as
they have a longer wavelength than the short waves. (4)
Give mark for knowing what diffraction is if rest explanation is wrong.
3.5 3.5.1 The research can be trusted since itoltsned by well qualified people ()

(professors and a doctor) at a University () whailddhave access to accurate,
relevant, scientific equipment () enabling themake accurate measurements.

() Or cannot be trusted incomplete research mough information given (3)
Any of the points () worth a mark each. (maximum of 2)

3.5.2 Opinion (e.g. | think that there should be rules goverring use of vuvuzelas
because ...)
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Justification(Possible points given below ...) (4)

. Whilst the use of vuvuzelas is all part of the ‘fumd atmosphere’ for
some, it is unethical to cause harm to othten®und you (e.g. some
people enjoy smoking but there are rules that baoksng in public
places because smoking can damage the health exfsoth

. Scientific research shows that exposure for moen th couple of
minutes can lead to deafness (and tinnitus). A eogame lasts for
over an hour

. Whilst vuvuzlea supporters may say it causes noagampeople often
don't realise that their hearing has been damaged,they just keep
turning up the TV/radio until it is too late.

. Germs/saliva etc.
. Lots of vuvuzelas increases amplitude (loudnessijore damage.
32 marks
QUESTION 4 CAMERA FLASH
4.1 Capacitance is the charge stored per @R.Capacitance is the rate of charge stored
per unit applied voltag€OR Capacitance is the ratio of the charge on onbeptates
of a capacitor to the potential difference betwtenplates. (2)
42 C=Q 0Q=CV
v = 160 x fQconversion) x 300
Q=0048C  (4,8x10°C) (4)
4.3 A capacitorreleases its charge (energy) rapidlyso that alarge current passes
through the flashlight for &ery short time producing a ‘flash’ abright light (for a
very short time period).
Release of charge and/or energy in short time/rapid (2)
44 441 Accept mognetals (not Group 1) although lead is the only metal tivét

give complete protection. Accept ivory or bo@demical symbols for suitable
metals are acceptable. (2)

4.4.2 Low intensity means fewer photons per setbeacefore less possibility of cell
damage to humans standing nearby (less expostadiadion).
Low intensity means that less x-ray energy isilabke to be absorbed by
people or baggage nearby therefore less exposual@gerous radiation.
MUST imply in their answer thdk-rays are dangerous to humans' OR
‘penetrate human tissues and damage cells' 'therefgposure must be
limited'. 2

11 marks

IEB Copyright © 2010



NATIONAL SENIOR CERTIFICATE: PHYSICAL SCIENCES: PARR | — MARKING GUIDELINES Page 9 of 13

QUESTION 5 MOTORS AND GENERATORS
5.1  AnyTWO of the following points

. They both make use oénewablefuel sources.

. Wind power produceso pollutants.

. Wind powerdoes not contribute to global warmingas it does not produce
CO,

. Biodiesel may be considered to lamost' carbon neutral since the C®@
produced in burning is absorbed in the growth ob-dmops during
photosynthesis. (2)

5.2 5.2.1 Negative. (1)

5.2.2 AnyTWO of the following
. The surface area of the blades.

. Add gears.

. Change shape of blades.

. Adjust the angle of the blades.

. Increase the number of blades. / Put blades closer

. Use lighter blades (e.g. plastic vs metal)

. Reduce friction of shaft mechanism.

. Increase the force/pressure/speed at which ther \ilates over the
blades. (This is NOT a modification to the turbingyt will be
accepted) (4)

523 (a) A IR N I A

emf [_______ I —— L S |
o—— R I . ____ Opposite
U I -G I _j:fo__t_i’_‘le___i directionv’
________ o N _______L__,______i Same
| R | - O S ' magnitudev’ )
(b)

>- : )
MW Al 05 _______ d___.__Ao0_time i magnitudev’
________  UURPUDI NRRSUTPIS. I RN ¢ .
________ bbb frequency Y (2)

© |

' Magnitude v/
 Directionv’ 2)

13 marks
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QUESTION 6 SOLAR POWERED LED SOCCER FLOODLIGHTS

6.1 LEDs only require a very low voltage to operate whereas the halogen floodlights
require a high voltageOR LEDs require a much lower voltagéR LEDs require less
energy per unit charge. (2)

6.2 6.2.1 ONE environmental advantage (any ONE of the following)

. Solar powered LED floodlights are not responsibte &ny CQ
emissions therefore do not contribute to climatenge (global
warming) whereas the burning of paraffin lamps eaddles produces
CO, which contributes to climate change.

. Solar powered LED floodlights are not responsibte fny air
pollutants whereas paraffin lamps and candles m®dwot and other
pollutants.

. Solar power is a renewable energy source wheraa#fipaand candles

are derived from non-renewable sources.

. Do not cause fire like paraffin lamp. (2)

6.2.2 ONE health advantage (any ONE of the following)
LEDs do not produce pollutants unlike paraffin pmand candles which
produce fumes and soot which can cause respirptoblems.
LEDs produce brighter light therefore they ares|iisely to be responsible for
eye problems.

LEDs cannot cause fires and burn people, unlikafpa lamps and candles. (2)

6.3 THREE ways of improving lives of communities
Possible responses ...

. Upgrade education — provide lighting for eveningsskes

. Improve safety — less criminal activity in well éiteas

. Evening markets — opportunities for entreprenewavenience of night
shopping

. Emergency lighting for disaster situations

. Evening sports events — opportunities to exerciter a@lark and to interact
socially (3x2=06)

6.4 6.4.1 The greater the distance from the sotlmedower the light intensity.Or light
intensity depends on distance from source.

6.4.2 Table of results to show the relationship betweenight intensity and
distance from the source

Distance from source Light Intensity Distance from the
(m) (lux) source squared ()
0,10 144 0,010 )
0,12 100 0,014
0,14 74 0,020 {
0,16 56 0,026
0,18 44 0,032
0,20 36 0,040 J

All to 3 decimal places (ignore 0,01, 0,02, &4%) 3)
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6.4.3 Graph to show how light intensity varies with distance from the light
source squared

! | Marking of graph
EmwEE EEaa ! | » x-axis labelled with units
140 }——t el s x-axis correct scale =
' |« Points correct
| = Smooth curve |
120 B ——4 + Heading H
< 100 B Remn
3 Fe |
2 80 KRR e A ) ot
Q | | i 1 1
E ! [
£ | |
2 60 pr R m -
| i : i
40 prH e E ‘
20 F .ﬁ_,i;_,a,..,mg, 1T ,_, I 17 ‘,T:w_ T :

0,010 0,015 0,020 0,025 0,030 0,035 0,040
Distance from source squared (m?) (6)

0,005

6.4.4 distance squared = 0,0175therefore, distance ¥0,0175 = 0,132 m

)

6.4.5

the inverse of the distance squadéd

)

distancé
6.4.6 pdacrossresistor=(6-4)=2V
Current in resistor = 2 x 0,025 (conversion) =500
R=V =_2 =40Q

I 0,05

(5)

6.4.7 Only C will light up
. C is connected in forward bias (low resistance)
. B is connected in reverse bias (high resistance)
. Current takes path of least resistance througlh€refore it will not

pass through the branch with A and B. (5)

If they say C and Alight up then give max o%

37 marks
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QUESTION 7

7.1

7.2

7.3

7.4

STREETLIGHTS

7.1.1 The red ink will appeaed since it will absorb the green frequencief

Page 12 of 13

yellow light andreflect the red frequencies (3)
(If they refer to monochromatic yellow light therark accordingly)
7.1.2 The cyan ink will appe@reen since it will absorb the red frequenciesof
yellow light andreflect the green frequencies 3)
magentaandcyan (2)
7.3.1 (atomic orline) emissionspectrum (2)
7.3.2 No Give all candidates 1 mark (2)
7.3.3 E=h.c
A
=6,6 x 1¢'x 3 x 16
5,89 x 10
E=3,36x10%)
Alternative
f=c E=hf (both formulae)
A = 6,6 x 10" x 5,09 x 1¢*
=_3x16 E=3,36x10%)
5,89 x 10
=5,09 x 18* Hz (5)
7.3.4 A yellow street lamp will only emit frequees corresponding to yellow light

(includes red to green frequencies) which is aavarband of the visible

spectrum. It will not emit bigger frequencies ire thlue and violet end of the
spectrum. Therefore any objects that are colounéd pigments in the blue to
violet end of the spectrum wilippear black under a sodium lampsince they

will absorb the yellow light emitted by sodium lasa@he addition of mercury
ensures that objects that are coloured with pigmienthe blue to violet end of
the spectrum will reflect these frequencies and wajfipear to be their true
colours.

OR  All three primary additive colours (red, blue, @ng¢ are now present in the
light source which therefore produces (nearly) e/hight. All colours reflected
true. (4)
7.4.1 Theminimum amount of energy needed to emit an electron fioensurface
of a metal is called th&ork function of the metal. (2)
742 E=23x1,6x1§J
=3,68 x 10°J \' 2)
7.43 E=W+Y%my
(6,6 x 10** x 6,38 x 18" = 3,68 x 10° + (12 x 9,1 x 16* x V) (mass of
electron)
4,21 x 10°=3,68 x 10° + (12 x 10* x \A)
v =342 x 16 mE! (6)
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Alternative
Bignt = h.f
= 6,6 x 18* x 6,38 x 16
=421 x 18°J
Ek = Bign — Wi
=4,21 x 10°- 3,68 x 10°
=5,3x 16°J
Ek = % my
53 x 107° =1 x 9,1x 1§ x \*
v =342 x 10m(S; (6)
75 751 B 2)
752 A 2)

34 marks

Total: 200 marks
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