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Physical Sciences P1/Fisiese Wetenskappe V1

3

NSCINSS — Memorandum

QUESTION 2/VRAAG 2

DBE/November 2015

211 When body A exerts a force on body B, body B exerts a force of equal
magnitude in the opposite direction on body A. v'v/
Wanneer figgaam A 'n krag uifoefen op liggaam B, oefen figgaam B 'n krag van
gelyke grootte in die teenoorgestelde rigting op liggaam A uit.

ORIOF

If body A exerts a force on body B, then body B exers an equal v and

oppositev” force on body A

Indien liggaam A 'n krag uitoefen op liggaam B, Qm: sal liggaam B 'n gelyke
maar teenoorgesteldeé krag op liggaam A uitoefen

2.12 | For 2,5 kg block/Vir 2,5 kg biok

T=mgv
= (2,5)9.8)v
=245Nv

ORIOF

| Fret =@
T-mg={2, mXov

T—(25%9,8)v = 0
T=245NY

[ T=245NY

ORIOF

1:& =ma
mg-T=(2, mxs
(2,5)09,8)-TV = 0

2.1.3 | POSITIVE MARKING FROM 2.1.2
- | POSITIEWE NASIEN VANAF 2.1.2°

| For mass M/Vir mass M
fs = psNv’
24,57
~N= 0.2 a 1225 N
N=Mg=122,5N
M(9,8) = 122,5 NV
M= 12,5 kgv’

OR/OF
psNv' = psMg

M =125 kgv'

24,5v=(0,2)vM(9,8) v

2.14 | Forthe 5 kg block/Vir die 5 kg blok:

| T = peN

T = (0,15)(5)(9.8) v
=7,35 N

Fret =ma 7

| T—fk= BNH-\
T-7.35=5av

w—T=ma
(25)9.8)—-T=25av

117,15=75a
a=229ms2v ]

1 For the 2,5 kg block/Vir die 2,5 kg blok

Copyright reserved/Kopiereg voorbehou
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NSC/NSS — Memorandum

DBE/November 2015

1 e mm,
F=G—52

_,
(8,67 x107){6.5 x10%)(90) ¥
B50x10°y ¥

=12,90 Nv' (12,899 N)

F=

4)

OR/OF
om

HmHIJ\

_\N
_s7x10"85%10%°) v
g (550 x10°F
=0,143..ms?
w=mg
= (90)(0,143..)
= 12,89 Nv/(downwards/afwaarts)

4)
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3.2 POSITIVE MARKING FROM 3.1./POSITIEWE NASIEN VANAF 3.1

Upwards positive/Opwaarts positief: 33 OPTION 1/ Ovm\m 1 :
A Upwards positive/Opwaaris positief: :
- 16 Take yx as height of ball A from the ground. (no penalising)/Neem ys as

hoogte van bal A vanaf die grond. (geen penalisering)
AYa = Viat + Vs aaf v

ya-0 =16At+7%4(-9,8)Af
| =18At - 4,9A%

Take yg as height of ball B from the ground./Neem yp as hoogte van bal 8
i(s) | vanaf die grond.
Ays =ViAt+ Y5 aaf
yg —30 = (viAt + % aAt)

ys =30 - -9(At-1) + ¥4(-9,8)(at — 12V
=34,1 +0,8At - 4,9 AGY

Velocity/snelheid (m-s
o

-16
|YA=Ys
3 | 216At—4,9A2 = 34,1 + 0,8t - 4,9AF
©) | 15,24t =341
POSITIVE MARKING FROM 3.2./POSITIEWE NASIEN VANAF 3.2 Wﬂ. mmﬁmﬁv 492,247
Downwards positive/Afwaarts positief: = 1125 mv A ®)
A
o~ 16 Downwards positive/Afwaarts positief:
m Take ya as height of ball A from the ground.{no penalising)/Neem ys as

-~ hoogte van bal A vanaf die grond. {geen penalisering)

2 AVa = ViAt + Y ant? v

s . Ya -0 = -16At + 15(9,8)A

s 0 163 > =-16At +4,9A8Y

= s)

M Take yg as height of ball B from the ground/Neem as hoogte van bal B vanaf

° die grond..

= Ay =Viat + s aAt

16 | ye —30 = — (At + % aaf)
ve =30 — [ 9{At-1) + 14(9,8)(At — 1>V
=34,1+0,8At- 4,9 A ¥
YA=YB
Criteria for graph/Kriteria vir grafiek ‘Marks/Punte 16At—4,9AF = 34,1+ 0,8At — 4,941
Correct shape for line extending beyond t = 1,63 s. P 15,2At=341"
Korrekte vorm vir lyn verleng verby t = 1,63 s ] At= m.w» sv .
Initial velocity correctly indicated as shown. . P | Aya ={- 16 (2,24) + 4,9(2,24))
=11,25mv (®)

Beginsnelheid korrek aangedui soos gefoon.

Time to reach maximum height and time to return to the ground
correctly shown. v
Tyd om maksimum hoogte te bereik en om na die grond terug te
keer.

3)
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NSC/NSS — Memorandum

Downwards positive/Afwaarts positief:
Ve =V; + aAt
After 1 s, speed of ball A/Spoed van balAna 1s
v =-16 +(9,8)(1)
=6,2ms"
Distance travelled by ball A in 1 s/Afstand deur bal A m@m\m inls
Aya = ViAt + Yo aAB v
= (-16)(1) + ¥4(9,8)(1)
=-11,1m
Forball A, after 1 s/VirbalAna 1s
Aya =-6,2At + 4,908V

For ball/Vir bal B
Ay = Vit + % aAt?

= OAt+ V4(9,8)ABY
-Ayp +Ays =189
6,24t - 4,9 + [ 9At + 14(9,8)A%] = 18,9
15,2At = 18,9
At=124sY

The balls meet after/Die balle ontmoet na (1,24 +1) = 2,24 sv
Aya =-8,2 (1,24) + 4,9 (1,24

=-0,154 m
Meeting point/Ontmoetingspunt = (-11,1 - 0,154) = 11,25 mv’
OR/OF
Ay = (9)(1,24) + ¥ (9,8)(1,24)* v
=18,69 m
Meeting point/Ontmoetingspunt = (30 -18,69) = 11,31 mv {6)

[13]
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NSC/NSS —~ Memorandum

QUESTION 4/VRAAG 4

4.1 OPTION 1/OPSIE 1

Zp; = Zps -
(M4 + mM2)Vi= MqVg + MoV v Any one/Enige een
{ma+mp)vi = ::<: + MaVp

1(3+0,02)(0) v = (3)(-1.4) + oomim\

Vp=210ms"v

OR/OF

Take motion to the left as positive/Neem beweging na links as positief.
2p; =Z ps -

(M4 + mM2)Vi = M4V + MoV v Any one/Enige een

(Ma+m2vi = MyVy + MoV
(3 + 0,02)(0) ,\ =(3)(1.4) + (0.02) v’
Vi = =210 m-s

Speed/Spoed = Bo ms’v

Take motion to the right as positive/Neem beweging na regs as positief.

OPTION 2/0PSIE 2
Take motion to the right as positive/Neem beweging na regs as positief.
Apsunet = -APpiock ¥
m(ve—V;) = - 3A<w ISV
(0.02)(v; — 0) = -(3)(-1.4 = 0}
=210m-s" v

OR/OF

Take motion to the left as positive/Neem beweging na links as positief
Apbutet = ~APbiock ¥

m(vs —vi) = - m(vs — Vi)

(0.02)(v; — 0} = «(3)(1.4 — 0}

~vi =210 ms”

Speed/Spoed =210 ms™ v/

Copyright reserved/Kopiereg voorbehou
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OPTION 1/OPSIE 1

Wi = AU + AKY

Wi+ Wp =AU + AK

fAXcos © + Wp =mgths - h; ) + ¥ (M)(vé* — v; w

(fAxces® + FpAx cos © = mg(hs - hr ) + % m{ve —vi? )

(294)(450)(cos180%) v + (350)(450)cos0°v = {300)(9,8)5 - 0)v + 14(300)(vs* ~ 0)¥
vi=8,37 m-sv

OPTION 2/OPSIE 2

| Whet = AKY

<<:me<.<.0 +€<u + Wi + Wy
= (FpAxcos 8) + (mg sina)Axcos) + onoommv +0

Wet = [350(450)](cos0)v'+ (300)(9,8) Am Jog (450)(cos mov}r
294(450)(cos180%)

=157 500 — 14 700 — 132 300

=10500J . OR/OF
Woet = AK a=sin’ AMG
10 500 = % (300) (v = 0) ¥ - o6a°
vi=837ms" v | =0,

OPTION 3/OPSIE 3

Whet = Wp + Wy + Wr + Wy
= (FpAxcos 8) + mgAxcose) + fAxcos8 + 0

Wiet = (350)(450)(cos0°)v'+(300)(9,8)(450)cos(90 + 0,64) v'+294(450)(cos180°)
=157 500 - 14 777,74 - 13 2300

=10430,514J ORIOF
Wiet = AK YV o = sin” 1.5
10 430,51 = % (300)(vZ — 0) o450
=8,34ms" v ) =0.64
OPTION 4/OPSIE 4

Fret = Fp + (-mgsina) +(-f)
=350 v +_”|AWOOVA®¢®uw5OMmA.JJ\ + (- 294

=23,16N
| oriOF

1 Foer =350 v - (300)(9,8)sin0,54° - 294+

=350-32,84 294

=23,16 N

Wiet = Fpet AXCOS O
(23,16)(450) cos0°
=10422J

s?QHDX\
10422 = % (30 Dx<m| )4
vi=8,34ms’ ¥

Please turn over/Blaai om asseblief

)

(6)

®)

(6)
[15]

Physical Sciences P1/Fisiese Wetenskappe V1 16

DBE/November 2015
NSC/NSS — Memorandum

QUESTION 6/VRAAG 6

6.1.1

Copyright reserved/Kopiereg voorbehou

Frequency (of sound detected by the listener onmem_‘vv&
Frekwensie van klank deur luisteraar {waarnemer) waargeneem

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

Die verandering in frekwensie (of toonhoogte) van die klank chw 'n luisteraar
waargeneem omdat die kiankbron en die luisteraar verskillende snelhede
refatief tot die medium van klankvooriplanting het.

Away/Weg vanv’
Detected frequency of source decreasesv’
Waargenome frekwensie van bron neem af

1 OPTION 1/OPSIE 1

EXPERIM mZ._..\mewmagm,Z T2

£, =YVt ORIOFf =—r—f, v
<+< V+Vg

vV v
m§|<+8@o3 v

v=336,15 ms"v

(Accept/Aanvaar : 336,15 m-s” — 323,33 m's™)

| EXPERIMENT/EKSPERIMENT 3

+
f =~ZVif ORIOF f =——of, v
VIV, V+V
850Z—-2(000) +
v+20
v=340 ms’'v (Accept/Aanvaar : 313,33 ms™ — 340 m's™)

| EXPERIMENT 4/EKSPERIMENT 4

+
| £ =Yt ORIOF f, =—t—f, v
< v, V4V
| 827— 900) v
<+woA v

v = 339,86 m-s"v

(AcceptiAanvaar : 339,86 m=s™" =345 ms™) |
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74 OPTION 1/OPSIE 1 : ‘ : ‘ :
Femk ommn P QUESTION 8/VRAAG §
Tsin6/(TcosB) = Fg 8.1 Ex = mer mAwox
- T sin7%(Tcos83%) = 9%10° xpmﬁx w ww NMob x10%) v = qN + m& v'correct equation /korrekte vergelyking
0,
. L, _ (9x10°)2x10%°) | (9x10°)(8x10°) ,
=T =0,83N (Accept/Aanvaar 0,82 N) (5) (0257 (0157
=2,88x10° + 3,2 x 10°
OFTION 2/0PSIE 2 =6,08 x 10° N-C" v to the east/na oos v/
F = kQ.Q,
2 OR/OF
E _ (8x10°)(05x10°)(09x10°) v Q
& AQNVN v E= _AM,\
"Oq‘_ﬁw_u Z OAOA m B A@XAOmVANXAO.mv v
tan7® == 27 (025
Tv=082 m N Y =2,88x 10° NC™ to the east/na oos
f Bl
_ 2 2 _ 2 2 _ i v ) 10 .
T=yTi+T¢ =010 +(0.823) o“mm,. N ) = 3,2 x 10% N-C™ 1o the east/na oos
OPTION 3/OPSIE 3
e kQ,Q, V= {9x10°)(05x107°)(0,9 .XAO.umv‘\H Ex=E; + Egg
F r? (027 v =0.101N =(2,88x10°+3,2x10% v
F. T =6.08 x 108 N-C v to the east/na cos¥’ _ ®)
sin7°  sin90° . 82 [OPTION 1/OPSIE]
ot01 __ T | Fe=Qev .
sin7°  sin90° =(2x 10 (6,08 x 10%)v
T=083NY (5) =42,16x10°N
[13] =1,22 x 102 Nv to the west/na wesv’ 4)
OPTION 2/0OPSIE 2
Feaat =GE@) ¥
=2x10%) (2.88x 10°)
=5,76 x 10° N to the west/na wes
Floae =g . .
=(2x10%)(3,2x 10%

= 6,4 x 10° N to the west/na wes

Foet =576 x 102 + 6,4 x 102 v
=1,22 x 107 N v'to the west/na wesv’ )
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Physical Sciences P1/Fisiese Wetenskappe V1 23 DBE/November 2015
NSC/NSS — Memorandum
9.4
OPTION 1/OPSIE 1 OPTION 2/OPSIE 2
(&)=IR+nY Vint = Ir
= Vieminai + Vint =(0,75 + 0,63)(1)v
=19 +{0,75 +0,63)(1) ¥ =138V
= Nouwm \'"A4 €= <$:dm3m_ + <mm» v
=19 +1,38
=20,38V v 3
OPTION 3/OPSIE 3
nw\lu .‘_w =30,16 Q
I 0,63
1 1 1 1 1 .
—_—=——t—= + SR, =13,77 Q
R, R, R, 3016 2533 ~°
it = 0,63 +0,756 =138 A
e=|R+nNY
= (1,38)(13,77 + 1)v

=20,38VY

Copyright reserved/Kopiereg voorbehou
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Please turn over/Blaai om asseblfef

QUESTICON 10/VRAAGT0

10.1.1  Move the bar magnet very quicklyv’
up and down inside the coil v/

Beweeg die staafmagneet baie vinnig

op en af binne in die spoel.

10.1.2  Electromagnetic induction/Elektromagnetiese induksie v/

10.1.3 Commutator/kommutator / spiit rings/spleetringe v

10.2.1 [OPTION 1/OPSIE 1

= (5,459)(40,33) ¥
=1 197,9 W ORJOF 1 200,10 Wv'

Vo Vo
Tmé&mm“ m v W= mmbm.\
2202 ¥ _ Nwowmv
= 4033V
4033 y
3 =1200,10 J ¥
=1200,10 W (ds"yv
| OPTION 2/OPSIE 2
\Y I, = Vs
L =—ms. v ms TR
o _220
=££_ v T 4033
4033 =545A
=5,45A
2
mUm<mBmm “szwx <<|H3.LN>M
= (5,45%)(40,33)(1)v

=1197,9.J OR/OF 1 200,10 Jv

=119 W orlof 1 200,10 W+~

OPTION 3/0PSIE 3

_ Vs v Ve v
_::m llmql _:.:w = _N

220 220 v

40,33 4033

=545A =545 A

_Um<m.‘mmm ”<n3mH3_w << = <:.=mH:dm>ﬁ
= (220 )(5,45) v’ = (220 }5,45)(1) ¥

=1 199 J orfof 1 200,10 Jv°
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OPTION 1/OPSIE 1

Huﬁwxams.A v
A
4

—9 I/\
fo a»

=(3x10%)(1,6 x 10%) v

=48x10“Hzv  (Accept/Aanvaar4,8 x 10" Hz toftot 5,1 x 10" Hz)
OPTION 2/OPSIE2 : v

By extrapolation: y-intercept = -Wo/Deur ekstrapolasie : y-afsnit = -W,

W, = hfy, v :

3,2x 107 = (6,63 x 1034, v/

fo =4,8x 10" Hzv (AcceptiAanvaar 4,8 x 10™ Hz toffot 4,83 x 10" Hz)

OPTION 3/OPSIE 3 (Points from the graph/ Punte vanaf grafiek)
E=W,+ mx?:»xv ’

.NIM —~hfy +Eyay ¥

(663 x10™#)}(3x10°)(16x10° )% (6,63 x10°#)f, +0 v
fo=4,8x10" Hz v

OR/OF

(6,63 x1074)(3x10%)(5x10°) = (6,63 x 10*)f, + 6,6 x 107"
fo =4,92x 10" Hz

ORJ/OF

(663 %1043 10°)(3,3x10%) = (6,63 x 107**)f, +3,3x107%
fo=4,8x 10" Hz

OR/OF

(6,63 x 103 x10%)(25 x 10°) = (6,63 x 10°*)f, + 17 x 107°
fo =4,94x 10™ Hz

OR/OF _

(6,63 x 10} 3x10%)(22x10°) = (6,63 x 10°*)f, + 0,7 x 107"

f, =554 x 10" Hz

Please turn over/Blaai om asseblief
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OPTION 1/OPSIE 1
hc = Gradient/ Helling v’
=&
AX
- _86x107
(5-1,6)x10°

=1,941 x10% (J-m)
_ gradient/helling

OPTION 2/0PSIE 2

Wy =y intercept/afsnifl ,
=32x10%J

Accept /Aanvaar
3,2 x10°'® J toftot 3,4 x107%J)

W, =hf,
3,2x107% = h{4,8 x 10" v

h S h = 6,66 x 103 J-sv

o 1941x107% Accept [Aanvaar
T 3x10° 6,66 x10° 4-s toftot 7,08 x10°4)-s)
=647 x10% Js v

OPTION 3/OPSIE 3

(Points from the graph OPTION 4/OPSIE 4

Punte vanaf grafiek; ’

ma ) @. 7ol <<qubmﬁ\gns\on:nP

= Wo + K =3,2x107"%4-6,6x10™ v/ 'y %

19
= 98xI0 g 53510%0.s
Bx10°)5x10°)
OR/OF
:ﬂnnéa +K =3,2x107% 3,3x107 v

E\um 57x 1% s
(3x10%)(3,3x10°%)

OR/OF
u»muéa +K e =3.2%107%41,7 x 1079

h=

-19
— AT A0 g 97x10%0-s
(3x10°)25x%10°%)
OR/OF
hc

2= Wy + K =32x107% 0,7x10%

h=

-19
=10 g 510%y.s
@x10°)(2x10%)

Copyright reserved/Kopiereg voorbehou

h= 6,66x10%Jsv

TOTAL/ITOTAAL:

o (3
3,2x10°1° v=h(3 x 10%)(1,6 x 105

]

(4)

(4)
[13]
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