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WTS TUTORING

QUESTION/VRAAG 6

6.1 Doppler effect / Doppler-effek v/ (1)
6.2 The number of waves reaching the detector per unit v time decreases .
OR
As the ambulance is moving away from the scene /detector, the wavelengths
become longer resulting in less waves reaching the detector v per unit time v
hence the frequency decreases.
Die aantal golwe wat die detektor per eenheid  tyd neem af. v OF
Soos die ambulans wegbeweeg vanaf die toneel / detektor, word die
golflengte langer wat veroorsaak dat minder golwe die detektor  per
eenheidstyd v bereik en dus neem die frekwensie af. (2)
6.3 fL= :i:: fs v any one / enige een
fL= 7 fs
v+rg
90% x 890 v ="/ x 890 v
3:2;!:(5990
801 = 3404w
340 +ys = 340 x 890
vs =3778mes' v (5)
6.4 Doppler flow meter is used to determine whether arteries are clogged /
narrowed v OR to determine the rate of flow of blood v
Die Doppler-vioeimeter word gebruik om te bepaal of die are vernou/verstop
is v OF om die tempo van bloedvioei te bepaal. (1)
6.5 6.5.1 | The shiftis to a longer wavelength, lower frequency, as the star is
moving away from the Earth. v
Die skuif is na n langer golflengte, laer frekwensie, so die ster
beweeg weg van die Aarde. v (1)
6.5.2 | A greater shift, therefore it shows that the distant star is moving away
at a greater speed than a nearby star. vV
n Groter skuif, so dit toon dat die verafgeleé ster beweeg weg teen n
groter spoed as die nabygeleé ster. v'v' (2)
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QUESTION / VRAAG 6

6.1

6.2

6.3

6.1.1 Itis the apparent change in frequency of a source when there is relative

motion between the source and the observer. vv

Die verandering in frekwensie (of toonhoogte) van die klank waargeneem

deur n luisteraar omdat die klankbron en die luisteraar verskillende

snelhede relatief tot die medium waarin die klank voortgeplant word, het. (2)
6.1.2 Vv, v

f =
: (Vivs N

—h

L

VL = (v +vs) E

= (340+0)vx 20|,
340
= 17,90 ms™
3600
= — |
17,895 X[moo}

= 64,42 km-h" v (5)
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Since the driver is moving in the same direction as the waves, the wavefronts will

pass him at delayed intervals, thus making the wavelengths longer hence hearing a
lower frequency.

Aangesien die bestuurder beweeg in dieselfde rigting as die golwe, sal die

golffronte verby beweeg teen vertraagde intervalley wat dus maak dat die

golflengtes langer word en hy dus n laer frekwensie hoor. (4)

A

Speed trap cameras, Doppler flow meter for measuring the speed of blood, ultra

sound foetus scan v'v

Spoedvang kameras, Dopplervioei meter vir die meting van die spoed van bloed,

ultraklank fetus skandering (2)
[13]
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QUESTION 6

6.1

6.2

6.3

6.4

Doppler Effect. v It is the 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'

OR
Doppler Effect. v It is the change in the observed frequency of a sound wave when
the source of sound is moving relative to the listener.v'v' (3)
56,56 m.s1v'v (2)
v
Jo = . g v
V-Vg
v v )
208,84= _ 340 ¥ f,
340-56.56 "
f,=250Hz ¥
Determine whether arteries are clogged/narrowed v
Determine heartbeat of foetusv (2)
(11l

QUESTION 6// VRAAG 6

6.1

6.2

There must be relative motion between observer and source of sound. v'//
Daar moet relatiewe beweging wees tussen die waarnemer en die klankbron.

(Towards) X v

As the car approaches X, the wave lengths are
shortened/waves are compressed. v for the same speed of
sound,v'the frequency increases v'// Soos die motor na X
beweeg word die golwe saamgepers . Spoed van klank
dieselfde so frekwensie neem toe

OR/IOF:
Towards X v// Na X _ . — - e .
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6.3.1

(v + vL) :
_ = s
=y Ve Y

538 v = ( 34?—015) fs v

S fe=514,265 Hz v

6.3.2

fix= (ﬁ) fs v

= (222 )/ (514,285)v
340+15

=492,635 Hz v

6.4 ANY ONE /l ENIGE EEN:
* To measure rate of blood flow. v'// meet spoed van bloedvicel.

* To measure the heartbeat of foetus. v'// meet hartklop van fetus.

QUESTION 6

6.1 The number of waves that passes a fixed point v" per second v/
Die aantal golwe wat per sekonde by ‘n vaste punt verby beweeg

6.2  Wavelength (A) in front of source decreases v
More waves per second reaches the listener v
Frequency will increase

83 fo=tokfs
_ “340 H\‘.
9806 ¥ = 5. (945); ¥

6.4

r
980,6
V1] S

Frequency (Hz)

Time (s)
Criteria for graph

Horizontal line at 980,6 Hz

Horizontal line below 945 Hz

945 Hz correctly indicated

NENEN

(1)
[14]

(3)
[11]
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QUESTION 6/ VRAAG 6
6.1  Doppler Effect v/ Doppler Effek v

Doppler Effect is the change in frequency (or pitch) of the sound detected by a
listener v'because the sound source and the listener have different velocities relative
to the medium of sound propagationv'.

Doppler Effek is die verandering in frekwensie (of toonhoogte) van die klank
waargeneem deur 'n luisteraar v omdat die klankbron en die luisteraar verskillende
snelhede relatief tot die medium waarin die klank voortgeplant word, het. (3)

OR/OF

The change in the observe frequency when there is relative motion between the
source and the observer.

Die verandering in die waargenomefrekwensie as daar relatiewe beweging tussen die
klankbron en die luisteraar.

6.2
fi = J—;‘f./ OROF  fi=71—F,

340+
f, = W(zmm /
f, = 440.74 Hzv (5)
6.3.1 Smaller than v/ Kleiner as v (1)
6.3.2 Increases v/ Toeneemv/ (1)

6.4  Sun and stars emit light.

When a star moves away from the Earth, its spectrum shifts to longer
wavelength v (lower frequency) in other words, the red shift v

[ NB - Red has a longer wavelength then blue).

The stars then appears red.

The Universe is expanding v~
Sun en sterre straal lig uit.

As ‘n Ster weg van die aarde beweeg, verskuif sy spectrum na ‘n langer

golflengte v (laer frekwensie) in ander woorde, rooi verskuiwing v (NB

Rooi het 'n langer golflengte as blou).

Die ster kom dan voor as rooi.

Die heelal brei uitv” (3)
[13]
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QUESTION 6/VRAAG 6

6.1.1

The (apparent) change in the frequency/pitch of the sound
detectedv’ by a listener because the sound source and listener
have different velocities relative to the medium of sound
propagation.v’

Dit is die (skynbare) verandering in die frekwensie/toonhoogte van
die klank waargeneem deur deur die luisteraar omdat die klankbron
en die luisteraar verskillende snelhede relatief tot die medium
waarin die klank voortgeplant word, het.

B. ¥ There is an increase in the detected/ocbserved frequencyv by
the listener.

B. Daar is 'n toename in die waargenome frekwensie deur die
luisteraar.

f=Y=Vf ORf =YY v |ORIOF|f =Y=Y 7 OR
VEV, v ViV,
v
fL:V+VL f, v
v
340-v 340+ v
620="Y ¥ g 680=" "Y1 550
S 340 Y 340 Y
v, = 1569ms’! v = 1569 ms’

The listener is moving towards the source with a constant
accelaration/constant increase in velocity. v+

Die luisteraar nader die bron met ‘n konstante versnelling/konstante
toename in snelheid.

Measurement of foetal heart beat.v'OR

Measurement and monitoring of blood flow.

Meting van hartklop van fetus. OF

Meting en waarneming van bloedvioei.
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QUESTION / VRAAG 6

6.1

6.2

6.3

6.1.1 It is the apparent change in frequency of a source when there is relative

motion between the source and the observer. vv

Dit is die skynbare verandering in frekwensie van ‘n bron wanneer daar 'n
relatiewe verandering in beweging tussen die bron en die waarnemer is. v'v (2)

6.12 Away/ Wegv 1)
6.1.3
foYEVig,
v
73340 75
340+ v,
v,=932m-s" v (4)

The absorption spectrum observed for elements on a distant star compared to
spectrum of elements on the earth or sun. v

Absorption lines in spectrum from star shifted to red end of the spectrum/ red
shifted. v

Wavelengths in the absorption spectrum lines have increased. v
According to the Doppler effect the star is thus moving away from the earth. v

The absorbsiespektrum waargeneem vir elemente van 'n verafgeleé ster in
vergelyking met die spektrum van elemente nader aan die aarde of die son. v

Absorbsielyne in die spekirum van ster verskuif na die rooi kant van die
spektrum/ rooiverskuiwing. v

Golflengte in the absorbsiespekirumlyne vermeerder. v
Volgens die Doppler effek beweeg die ster dus verder van die aarde. v~ (4)

Ultrasound scans / ultraklankskanderingv’
Measuring rate of flow of blood (Blood-flow meter) / Meting van die tempo waarteen
bloed vioei (bloedvioeimeter)v (2)

[13]
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QUESTION 6

6.1

6.2

6.3

6.4

6.5

The apparent/observed (change in the) frequency (or pitch) of the sound detected by a
listener because the sound source and the listener have different velocities relative

to each other. vv" (ALL or NOTHING marking) (2)
% = fx Av Positive marking
340 = f x 0,72v from 6.2 to 6.4.
f = 472,22 Hzv (3)

Towards. v The frequency of the sound waves heard by the traffic official is
greater than the frequency of the sound waves emitted by the hooter/ Observed frequency
is greater than 433,64 Hzv (2)

v 'x 433,64 v

Vs = 2778 ms"

The speed limit is 100 km.h™'(27,78 m.s™"), while the speed of the car is 100 km.h™"
(27,78 m.s’1) v" .The car is not exceeding the speed limitv"  (6)

less thanv’ (1)
[14]
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QUESTION 6

6.1
6.1.1 The Doppler Effect is the change in the observed 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~ (2 or 0)

OR
The change in the (observed) frequency when there is relative motion between
the source and the observer.v’ v (2 0r0)
6.1.2 away (1)
6.1.3 f =Ygy
ViV,

v _

a8 = m\/x 90
340 + v,

Ve=773m.sv (5)

(note: it is not necessary to show the zero)

6.2

B6.2.1 Red Shift occurs when absorption lines are shifted towards smaller vy

frequencies ( or larger wavelengths) (which is the red end of the spectrum)(2)

6.2.2 absorption (spectrum) (1)
v v .
6.2.3 F. fastest galaxy/highest velocity (2)

[14]
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QUESTION 6
6.1.1 The apparent change in frequency in sound heard due to the relative motion between listener and/or

source.¥' v’

_ vty
6.1.2 fi= —iftus)fs
335-0
v = v
093 xf, (335+v5)f5

- 0,93(335 + vs) = 335

~0,93vs=335 -0,93x335

_ 0,07x335

Vs = =2522m-st v
0,92

6.2.1 Absorption (line spectrum) v
6.2.2 Red-shift v

6.2.3  Away from v/

QUESTION 6/VRAAG 6

6.1 vefl= v
340 =(0,72) v
f= 472,22 Hzv

6.2 The apparent change in the observed frequency as a result of relative maotion
between the source and the listener.v' v/
Die skynbare verandering in die waargenome frekwensie as gevolg van die
relatiewe beweging tussen die bron en die luisteraar

OR/OF

An (apparent) change in observed/detected frequency (pitch), (wavelength) v
as a result of the relative motion between a source and an observer v
(listener).

'n Skynbare verandering in waargenome frekwensie (toonhoogte),(golflengte)

as gevolg van die relatiewe beweging tussen die bron en 'n
waarnemer/luisteraar.

6.3 Towards/Na. v
The frequency of the sound waves heard by the traffic official is greater than
the frequency of the sound waves emitted by the hooter.v
Die frekwensie van die klankgolwe wat deur die verkeersbeampte gehoor
word is groter as die frekwensie van die klankgolwe wat deur die toeter
vrygestel word.

(2)

(4)

(1)
(1)

(1)
[o]
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6.4

6.4

_VEVL .,
ViV,

k=]

fi

472,22v =~ (43364)v
340 -v,

ve= 2728 ms’ v

The car is not exceeding the speed limitv" as the speed limit is 100 km-h™"
(27,78 m.s™"), while the speed of the car is 100 km-h'(27,78 m.s") v
Die motor oorskry nie die spoedgrens nie aangesien dit 100 km-h
(27.78 ms™) is , terwyl die spoed van die motor is 100 km-h" (27,78 ms™) is (6)

Less than / Minder as v (1)
[14]

12



WTS TUTORING 13

WHERE TO START MATHS AND SCIENCE TUTORING

“Where to Start Maths and Science tutoring” is aiming at assisting learners with
understanding of basic skills for Maths and Sciences and also changes the stigma of learners

towards Maths and Science subjects, we also help Schools around the country

» TO: LEARNERS
v' JOIN US ON WHATSAP GROUP: 082 672 7928

» WTS VISITING SCHOOL PROGRAM

v DAYS : FRIDAYS, SATURDAYS & SUNDAYS
v" SUBJECTS : MATHS, MATHS LIT AND PHYSCS

v TIME : ANY TIME AND EVEN CROSSNIGHTS
v BOOK US ON : 082 672 7928

> WTS PRIVATE CLASSES
v PLACE : RICHARDS BAY ARBORETUM
v GRADES :8TO 12

WTS SATURDAY & SUNDAYS CLASSES

v" LEARNERS FROM DIFFERENT SCHOOLS ARE ALLOWED
v' TIME :09:00 TO 12:00

v" SUBJECTS : MATHS & SCIENCES
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v' VENUE : SIPHUMELELE SCHOOL [MZINGAZI RESERVE]
v GRADE 12 : SUNDAYS
v" GRADE 10 & 11 : SATURDAYS

WEEKDAYS: PRIVATE CLASSES

v" MONDAY TO THUERDAY

v TIME :17:30 TO 19:00
v" SUBJECTS : MATHS & SCIENCES
WTS FINISHINING SCHOOL
v PLACE : KZN RICHARDS BAY @ MZINGAZI

v' SUBJECTS :MATHS, PHYSCS, ACCOUNTING & LIFE SCIENCES

v' TIME : 15:00 TO 16:30

ACKNOWLEDGEMENTS

» DEPARTMENT OF EDUCATION PAST PAPERS

ANY EDITIONS AND COMMENTS ARE ALLOWED

NB: WE CONDUCT CROSSNIGHTS AND CAMPS PER TERM

“WHERE TO START MATHS & SCIENCE IS FOR THE NATION”



