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Question 2 — newton

2.1.1  The force or the component of a force which a surface exerts on an object
with which it is in contact, and which is perpendicular to the surface. v
/Die krag of die komponent van die krag wat "n voorwerp op 'n opperviakte
uitoefen waarmee dit in kontak is, en wat loodreg op die opperviakte is.
2 orfof 0 (2)

Accept
N v

Accept the following symbols

N v | Fw/Nomal/Normal force
NormaalNormaalkrag

fv Fsifrictional force / Wrywingskrag

W Fo/mg/weight/Fearth on suitcsse/gravitational force
GeWIQ'F sard= op tas/Qravitasiekrag (3

213 Fi=Fa
Fr=mg sinG . v Any one | Enige een
Fr=32x9.8xsin30°+
Fr=156,8 Nv (3)

214 ™ =psN v
156,8 = Ps X 32 % 9,8 cos 30°
Hs = 0,58+ (3)
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When a resultantnet force acts on an object, the object will accelerate in the
direction of the force and the acceleration is directly proportional to the

force+"and inversely proportional to the mass of the object. v (2)

222 OPTION 1/OPSIE 1

YF=mav  OR/OF F,q=ma OR/OF F,q=ma
Direction of motion as positive/Rigting van beweging as positief

Block A/Blok A

T+f,= maa

T- Hk.N = mpa

T- 0,3(4x9,8)” =4a (1)

Block B/Blok B:

Fnet =ma
Fa-Ft-Fg=ma

96 - Ft-(8x9,8)=8a
96-Ft-78 =8a (2)

Solving (1) and (2)/Los (1) en (2) op:
T-11,76-T-(8)(9,8)+96=4a+8a
T-11,76-T-78,4+96=12a

a=0,49 m-s?

v Any one/Enige een

v’ Any one/Enige een

v Any one/Enige een

T-11,76= 4(0,49) v OR/OF -T-78,4+96= 8(0,49)
T= 13,72 Nv OR/OF T= 13,68 Nv OR/OF T= 13,71 NV



Question 3

3.1 An object that has been given an initial velocity and then it moves under the influence
of the gravitational force only.

8.21 Marking criteria / Nasinkriteria:

Appropriate formula / Toepaslike formule v
Substitution of / Vervanging van 3,28 & 35 v
Final answer of / Finale antwoord van 26,396 m-! v/

Range (26,397 to 26,41)
Downwards as positive/ Upwards as positive/
Alwaarts positief Opwaarts poslitief
OPTION 1/OPSIE 1
vi =v] +22Ay v vi =vl +2aAyv
=(328)° + 2(98)(35) »| . =(328)" +2(9,8)(35)"
v, =26396m:s™v v, =263%6m-s™,
OPTION 2/ OPSIE 2
v =V, + aAtv vV, =V, + aAlv
= 3,28 + (9,8)(2.359) v =-3,28 + (-9,8)(2359) v
v, =26398m.s”'v v, =26398m-s”'v
OPTION 3/ OPSIE 3
Ay = —v’+v'\At/ ay=| L Y A v
2 ) 2
35 = (Vc_*:j’ﬁ)(assg) v/ | 35= [_"_"“2_3'%.}(2‘359) v
v, =26398m:s™ v v,=26398m-s7' v

(3



3.22

3.2.3

POSITIVE MARKING FROM QUESTION 3.2.1 / POSITIEWE NASIEN

VANAF 3.2.1
Downwards as positive/ Upwards as positive/
Afwaarts positief Opwaarts posiitief
OPTION 1/OPSIE 1
Vv, =V, +aaty’ Vv, =V, +aAtv’
28396 =328 +{3,8)atY -26,396 = 3,28 + (-9,8)At v
At=2359s" At=2359s ¥
OPTION 2/0OPSIE 2

Ay =v At + faat® v
35 = 32041 + %(g,e)m’/

Ay =v At + Laat®v

-35=-328At+ %(-Q.S)At’ Y

Ay =[——V‘ ; ! )At v/

a6k (26,3962 + 3,28] a7

At=2359s"

At=2359s8Y At=23598"
OPTION 3/OPSIE 3 OPTION 3/0PSIE 3

Ay = (v'_;i)dt v

- ___(-26.396 +(- a,aa)] atv

2
At=2359s"

Calculate velocity at {2/ Bereken snelheid by t2

t2=2359+0,1v
= 2,459 s

Time to max(x) = 3.86 —

2,459 v

=1,40s

v, =V, +aAt v
0=v, +9,8(140) v
v, =—1373m.s™

Downv/ard as positive
Afwadrts positief

(3)

Upward as positive /
Opwaaris positief



OPTION 1/ OPSIE 1
vZ =v + 2a8y”
0=(-13,73)° + 200.8)ay v

Ay=-962m
.. Height / Hoogte = 9,62 m v’

vt Ve + 2aayY
0=(13,73)% + 2(-9,8)Ay”

Ay=962m
. Height / Hoogte = 9,62 m v

OPTION 2/ OPSIE 2
Ay = v At + LaAt?Y

= (-1373)14)+ 1 (08X A

Ay = v,At + Laaty
=(13,73)1,4)+ % (-9,8)1 4y

Ay=-962m Ay=962m
. Height / Hoogte = 8,62 m v - Height / Hoogte = 9,62 m”
OPTION 3/ OPSIE 3
NAEAT Ay=| VLtV v
Ay = (———2 )At/ y ( > t
_(©+(1373) (L)Y
Ay=-962m Ay=-962m

. Height / Hoogte = 9,62 my

.. Height / Hoogte = 9,62 mv

Note: No marks if the height is reported as NEGATIVE.
Let wel: Geen punte as hoogte as negatief aangeteken word nie.

OPTION 2: Upwards positive
OPSIE 2: Opwaarts positief

A

"
L S —
| i ;
) : :
s ] 1
o:s H |
) 236 | : "
F i 2,46 3,86 Ti
S 308 Time(s)/Tyd
G
>

-26,39

(3)
(18]



OPTION 1: Downward Positive
OPSIE 1: Afwaarts Positief

Marking criteria / Nasienkriteria:

» Velocity striking the ground
and leaving the ground at t1 and te.v’
Snelheid waarteen grond getref en
grond verlaat word by t; en t2

« Contact time t1 and tz / Kontaktyd t; en
tav

» Lines parallel / Paralelle lyne v

26,39

3,28

i 246 3,86
2,36 |

.
0l

Time(s)/Tyd

Velocity/Snelheid (m-s™)

AB76 e |




Question 4

4.1  The resultant/net force acting on an object is equal to the rate of change

of momentum of the object in the direction of the net/resultant force. v'v/

(2or0)

Die resulterende/netto krag wat op 'n voorwerp inwerk is gelyk aan die
tempo van verandering van momentum van die voorwerp in die rigting

van die netto/resulterende krag. (2 of 0)

4.2.1

OPTION 1/ OPSIE 1

Motion to the east (+) / Beweging na 00s (+)

Zpy =Zp Any/Enige v
MyVy + MV =MVy +MyVy
1085(+33) + 3450(~28) ¥ 1085(=5) + 3450 ,, v’
Vy =-16,05

=16,05m-s™' ¥ west/forward v
wes / voorwaarts

OPTION 2/ OPSIE 2

Motion to the east (<) / Beweging na oos (-)

%P =2p,
MVy + MV =MV + MyVy
1085(-33) + 3450(+28),~ 1085(+5) + 3450v 21/
vy =+16,05

=16,05m-s™ v west/ forward v
wes / voorwaarts

Any/Enige v

(2)

()



4.2.2 POSITIVE MARKING FROM QUESTION 4.2.1/ POSITIEWE NASIEN

VANAF 4.21

OPTION 1: CAR B OPTION 2: CARB

Motion to the west (+) Motion to the west (-)

OPSIE 1: KAR B OPSIE 2: KAR B

Beweging na wes (+) Bewegling na wes (=)

impuise = Ap = mAvY Impulse = Ap = mAvY
= 3450(16,05 - 28)v = 3450(-16,05 - ( - 28))v
=-41227,5 =412275Ns v
=41227,5N-sv

OPTION 3: CAR A OPTION 4: CAR A

Motion to the west {+) Motion to the west (-)

OPSIE 3: KAR A OPSIE 4: KAR A

Beweging na wes (+) Beweging na wes (-)

Impulse = Ap = mAvY Impulse = Ap = mAvvY’
= 1085(5 -( - 33))v = 3450(-5 - (+ 33))v
=41 230 N-sv =-41 230

=41 230 N-s v (3)

&

At

Air bag causes an increase in collision time v' which results in a lesser /
smaller forcev” (for the driver/passenger).

Volgens Newton se twee wet/ F,, =%‘tl

4.3.1 According to Newton's secondlaw /v / F,, =

Lugsak veroorsaak ‘n toename in botsingstyd wat aanleiding gee tot
minder / klelner krag (vir die bestuurder / passasier). (3)

43.2 CarA/KarAY (1)



Question 5

51

(Ep + EK)a = (Ep + EK)B

%2 mvi+ mgh = 2mvZ + mgh
50 (9,8) (5)+ 0 =1/2 (502 +0

Vi = 9,899 ms!v (4)

5.2 The total linear momentum of a closed system remains constant (is conserved). v+ (2)

5.3.1 Zp(before) = T o(atter)
MeVe + MyVe = (Mg + my)Ve
50x9,899 +0v = (50 + 60 )ve v
Ve = 4,4995
Ve — 450m-s'v (3)
FAt=Ap
532 Ap = mgAv
= 50 x (9,899 - 4,4995) v
= 270 Ns (2)
533 Whet = AEk = Fpnet XxAXCos6
Ex -Eu = Fpet XAXCo0S6 v

<

0 - % x110x 4,502 = 60 x AxCos180° v
AX = 1856mv (4)

Or Fnet=m.a
Ff =m.a
-60 =110a Y

a=-0,5455 m.s-2

vi2=vi2+2a.Ax vV
022452 +2(-0,5455). x v
Xx=1856mv



Question 6

6.1 The total mechanical energy (sum of the gravitational potential energy and kinetic
energy) in an isolated system remains constant (is conserved). v'v’
Die totale meganiese energie (som van die swaartekrag potensiéle energie en
kinetiese energie) in 'n geslote sisteem bly konstant (bly behoue). v'v (2)

6.2 (Ex + Ep)e = (Ex + Ep)a

1 N :I' v Any onelenige een
(;mv? + mgh)s = (;mv2 + mgh)a

Gmv2 + m(9.8)(0) v'= Tm(0) + m(2.8)(5) v
%v? +0=0+49

~V=98995ms!v

~ The speed of the block/ Die spoed van die blok is 9,8995 m-s™!
(4)

Accept/aanvaar: 9,90 m-s-!

Or
Wne,"' ‘—AEK
WFJ p—r \/ZMUAF-Z“' \/2mu(.z\/

..[jAEP - VZM(U‘)I— & v
O“)"/(Q,X)CS)]: \/Z/Vc 2 P
U‘F = q, q ~ ST / <4-)



6.3

OPTION 1/0PSIE 1

Whet = AEk

Wuw + W + Wen = ABx v Any one/enige een
mgAxcosé + fkAx-cosp + 0 = émwz - 3 mvi?

MgAxcosé + pk-mgcosa-Ax- cosp = ém*.ﬂ2 -g mvi?

(9.8)Axc05120°v" + (0.35)(9.8)cos30 - Axcos 180" = +(0)? - (9,8995)2v

« (-4.9)AX — (2.9705)Ax = -49

« (-7,8705)Ax = -49

~ AX=6,2258 m

h
But/maar—=sin30" v
Ax

~ h = (sin30°)(6,2258) v
~h=3113m




Or

G3> \N:et = A E\C \//

Wf) + V\/r = /zmv, /ZMU L
l_F“ A>c| (_SQJ + [F G & -(os 49] = /g m\){ "v ‘/2MU'Z =
s M N ax Los © / / "_

m (8.€).Si~ 30 (Ax) ).(os |8J+ [o 3s(r-)(__)‘(osso Ax. (osA-— ‘ém )O

o a9 Ay ~ QQ?Obe ) =-49005

el . — ASE = G PSphd v

W S ——

S"f\i 30. = L\Q.‘gk" /m ST — S

G, 226 4 (() )
_4-.:-‘;73,u e T \/

S

i \N'\C: AEI&*»&P‘%
63} EMQC\’\(bofH‘M> 4 W(, = Emeclw C-l-qo)

fpd b +wp = Ep+ €
FL- ax.(os @
NB\A* IZMU +CN\C MS(DSQ A>c . (os@J mdh+

¥ i il
M-&r[@ 35(m) 4,8 .(05 30. 405 wj N;(if)_(gg_ao—x_eg>

49,005 + [-2 Q105 |=4,q-4>¢

V2 MVZ

40005 = 7.870S>¢

Ax=6(?264m



: = 6
Sin O P,

Etan 30 =J~.u‘31~i / (6)

6.226 4

1 = 311lm /

Or

\Nnc = 0§p+ AE]L /

€[°J‘fp4w,(l - ‘EF + é
&

i /z i il
0 + %(09) +[o35(a0).00s30 () s [=(30h + O

A9, 005 +[':3_,c_alg§ﬂ - qeh + O
0,5

!

40 005 + [-$94) = qah

= \S',74|/“)
amE C DL (¢)
15,74) 157 74|
4 =30 m >«/

Or



Wne = A€P+ AEK— /
F.(: A (086 = [Fp(: fpa 1'[515( Ela]

>4
[ 35(m)(a%). (os‘q‘go(os 186 —[ (a9)h - o]J—[O_-m(q q);)
./1.\ = 3,\\ (4 /

> (¢)

Question 7
7.1 Doppler effect v/Doppler effek (1)
721 LESS THAN v/MINDER AS (1)
722 STAYS THE SAME v/BLY DIESELFDE (1)
Marking Guidelines/Nasienriglyne
7.3 (o= YV =V v Doppler Formula/Doppler Formule
v £v,) v Substitution (velocities)/
Vervanging (snelhede)
_ 340-0 250 v Substitution (f.)/Vervanging (f.)
340+20 v Answer with units/Antwoord met
FL = 236,11 Hzv eenhede (@)
74
V Fire Engina Leamers' position/
V Brandweerwa v Leerders se posisie
"4
OR/OF

V Fire Engine

Leamers’ position/ V Brandweerwa

Leerders se posisie

(2)



7.5

Speed of sound in air is less than speed of light.v The velocity of the fire
engine produces a noticeable Doppler shift in the frequency of the sound
but is of no consequence when compared with the speed of light.v v

Spoed van kiank in lug is minder as die spoed van lig. v Die snelheid van
die brandweerwa produseer n waarneembare Doppler verskuiwing in die
frekwensie van die klank, maar het geen effek wanneer dit vergelyk word
met die spoed van lig nie. v v

OR/OF

Speed of sound in air is comparable with the speed of the fire enginev
hence the noticeable difference in frequency v whilst the speed of light is
too high compared to the speed of the fire engine. v




