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Question 2

2.1

2.2

2.3

The total linear momentum of an isolated (closed) system remains constant / is conserved (in
magnitude and direction.) v v )

total p before = total p after

mvi + mvi = (m + m) v v

(85x8) v + (40x0) v =(85+40)V v

vi = 5,44 m.st (4)

(U + K)bottom = (U + K)top

mgh + $mv2 = mgh + Zmv? v

0v + 1(125) (5442 v = (125x9,8xh) v + 0V

h=151lm v (6)
[12]



Question 3

An object which has been given an initial velocity and then it moves under the

3.1
influence of the gravitational force only vv

(1)

v penalise if there is no unit / penaliseer indien geen eenheid

32 343ms’.
108411/
3.3 NOTE: ACCEPTED LABELS/ MARK/
AANVAARDE BYSKRIFTE PUNT
w | Fo/Fw/weight/0,49N/gravitational | v'v
vV force
Faq
OPTION/OPSIE 1
34T Gradient =acceleration
= AV/AL
= 392-0V
04-0 « This must be proved with a calculation.
_ og No marks for just writing the answer.

=98 mla-z v down

OPTION/OPSIE 2

Gradient = acceleration
= AVIAL

_ _0-343

0.77 - 0.42
=-98
=98m.s?v down
OPTION/OPSIE 3 OR
vp = vy +adt vi= vt At
-3.92=0+g(0.4) 0v = 343 + g(0,77-0,42) v
g=-9%8
g=-9,8 =9,8 m.s?down v’

g =98ms?v down

any equation of motion can be used (3)




3.4.2 OPTION/OPSIE1

Height/Hoogte = area under the graph/ area onder die grafiek
= % bhv

2x04x3,92vv

0,78 m v

OPTION/OPSIE 2

y=vt+%gt:v
=0v + 1% (9,8)(0.4)%v
= 0,78mY

OPTION/OPSIE 3

Downwards as positive/Afwaarts as positief

ufz =v? +2ay v
3922 =0 +2x(9.8)y v
y= 078mv

OPTION/OPSIE 4

Downwards as negative/Afwaarts as negatief

ve? = v + 2alyy

(-3.92)2 v'=(0)2 + 2(-9.,8) Ayv

~ Ay =-0,784 m

~ Ay = 0,784 m downwards/afwaarts

The height from which the ball was dropped = 0.78m ¥
Die hoogte waarvan dan die bal laat valis = 0,78 m v

OPTION/OPSIE 5

}.F = (!}'f;-ui) tV/

(3,92 +0

) v'0,4v

= 0,78mVv




3.5

OPTION 6

Emech (top) = Emech (bottom)

Yomv2 + mgh = Y2mv2 + mgh v
0+(0,5%x9,8xh)v = %x05x3922 + 0 v
h=0,78m v

(Downward taken as negative)/(Afwaarts geneem as negatief)

positive marking on the height / positiewe nasien vir die hoogte

+0,7684

y (m)

t(s)
04 042 077 112

Marking Criteria/Nasienriglyne Mark/Punt
Graph starting from the maximum height (0,784 m) v
Grafiek begin vanaf maksimum hoogte (0,784 m)
Time taken to reach the ground indicated v
Tyd geneem om grond te bereik aangedui
Correct shape of the graph/Korrekte vorm van v
grafiek

v

Ground taken as zero/Grond geneem as
nulverwysing




3.6

3.7

3.8

Net force/resultant force, v+

Remember the question is deciding for you —t

Fnet At= m(vf-vi) ¥

Fnet (0,02) = 0,05(3,43 —(- 3,92)) v
Fnet=18,375N

Fnet = Ffloor - Fg v

18,375 = Ffloor -(0,05)(9,8) v

Ffloor=1887N

DECREASES v

Fnee At = Ap formula refers to proportionality — allocate marks.
If the change in momentum remains constant,

the net force is inversely proportional to the time of contact.v
Thus, if the time increases the net force will decrease. v

(2)

&)}

(3)



Question 4

4.1  System on which the net external force is zero/it excludes external forces that originate outside
the colliding bodies.

421 |p=mvv Coreful- the 3,4 re +the

8.4 = m(560

ent C o the A

m = 0015kg«/45x."z_ um Cp) r (3)

4.2.2 | POSITIVE MARKING FROM 4.2.1
=pi = Zps A *TL mbullet= o02kg
(mvi)1 + (Mmvi)2 = (mvi)1 + (Mvi)2 nyone chken
(0.015)(560) + (3)(-2.5) v =(Dﬂ5]{8m+ (3)(v) v V_(_ = 0 Fms"
=201 !

v=0,1ms!v (4)
4.2.3 | POSITIVE MARKING FROM QUESTION 4.2.1

OPTION 1

FretAt = mvs = mviv

Fret(0.02) = 0.015(80-560) v

Fret = -360

Fret = 360 Nv' East/Qosv Accept: Right/Regs

POSITIVE MARKING FROM QUESTION 4.2.2

QPTION 2 _

FretAt = mvs — mviv I‘(' ™M bu"et - o/o e Fg

Fnet{D,D2]_= 3(0,1=-25) v Uhe Fne'l' = 430 N eo;)t

(Fnet)block = -360

(Fret)bulet = 360 Nv' East/Oosv Accept: Right/Regs (4)

[13]



Question 5 -W,P and E

5.1

5.2

5.3

5.4

OPTION 1
(Em)a = (Em)s
(mgh + ¥5mv2)a = (mgh +%% mv2)s Any one v
m(9.8)(0.7) + ¥4 m(2)? = 0 + Yomv? v’
v=421ms'!v

OPTION 2
Whie = AEk + AEp }Any one v
0 = [*amv — ¥amvi?] + [mghs — mghi]
0 =[%mv?—%m(2)] + [0 —m(9.8)(0.7)] v
v=421m-s'!v (3)
Marking criteria/Nasien kriteria You Oon't have e/nwa’\ In (—D
» Formula for Ex = 11,17 to calculate v yet, Chus yow

+ Substitution of mv=5,79
. Finalanswer:v=3.86m-5'1l heed +0 do a gimulfaneans

OPTION 1 equah’m .
p=mv=2579 omv-v = 11,17v
Ex = ¥2mv? = 11,17 ¥(5,79) v=11,17
v=386ms'v
OPTION 2
p=mv=579 Ek = ¥amv2 = 11,17+
m=>"2 > 1(5'?9) V2v=11,17
Vv 2\ v
v=386ms'v (3)

The work done on an object by a net force is equal to the change in the object's kinetic
energy.

The net work done on an object is equal to the change in kinetic energy of the

object. v'v

Die netto arbeid op ‘n voorwerp verrig is gelyk aan die verandering in die

kinetiese energie van die voorwerp. (2)

POSITIVE MARKING FROM Q5.2

OPTION 1 OR/OF
mv =579 emv2 = 11,17
m(3,86)=5,79v % m(3.86)2 = 11,17v

m = 1,5 kg m=1.5kg
Wm:ﬂEu\T’_}:rW/

fAxcos® = ¥5mve = ¥amvi
(3)(X)cos180°v'= 0 — ¥4(1.5)(3.86)2v
X=3T72myv




OPTION 2
mv =5,79 omvZ = 11,17
m(3,86)=5,79v % m(3,86)2 = 11,17+

m=1,5kg m=1,5 kg
Wn:::ﬂEkm/

fAx cos®= [¥amve — ¥emvi? ]+ [mghr— mghi] }Any one v
(3)(X)cos180°v'= [0 — %4(1,5)(3.86)] + Ov
X=372mv

(5)
[13]



Question 6 - doppler

6.1

6.2

6.3

6.4

Doppler effect v

It is the (apparent) 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 propagation. v

7 PL)
f = (vi v, fs ¥
v
fo=(5a3) #
v v
801 = (—)x890“
340 + v,
v, = 37,78 m-s~1v (%)
Decrease v (1)

Doppler flow meter is used to determine whether arteries are clogged/

narrowed.v

OR/OF (1)
[10]

To determine the rate of flow of blood.v



Question 7

7.1.1  The force that opposes the tendency of motion of a stationary object relative to
a surface. v'v (2)

712
N

Accept the following symbols:

Nv' | Fn/Normal force/Fsurace on crate

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

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

T3

1 Fne"’ = m. A (/

‘FS" Fs., = W O
/\&SU - Mﬁ.Sl’r\e &P B
NSC’“ﬂ-(OSG]"MS.Sf"\a T e &
e
0,35 [ m (a.@(os lo'j{; (ag).Sin |o‘] Mol g
r ‘/'s' M

A
pa( Eo,?,s‘(cm)[os co‘}-— fqlg Cra 40'} = o7 QA L

~

- = e
A |/68 Mm-S / (5)




721 | 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+

OR:

Every particle in the universe attracts every other pariicle 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 (2)
122 QE:GR—EE:Q:B mOs™ ca reXru\l the @uefai're.,
gy, = 2w, E 'S Pkro s>ed frem
M~ o2 -
EIEE) the faersrﬂ’ch“ l{(,
=§ v the eorth, b ot you
_2_55 GMe nced o conSde it
153 RE
5 - Qro.n P\Qne“' X's
"1 O e~s pectat .
= 160 mas2 v [ P .
(downwards) .
723 Equalto v Tnotead ds, ocel~y

[Ff oS eorth’s meass (1]
" S 153 X Uka\' 04, r\&hﬁ"'

X, you naeed o See 1t
0o ! the ploneld moss

IS »—5":3- that O’S, the earth.



