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QUESTION 1

11 BvY 2
12 CvVv (2
1.3 DvV (2
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15 AvYV (2
16 CvV 2
1.7 CvVv 2)
18 CvV 2)
19 DvVv (2)
1.10 AvYV 2
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QUESTION 2

2.1
2.1.1 When a (non-zero) net/resultant force acts on an object, the object will accelerate in

the direction of the net force with/at acceleration whose magnitude is directly
proportional to the magnitude of the net forcev” and inversely proportional to the mass

of the object.v’ (2)
2.1.2
4PN Fa Fn: Normal force v/
pull Fa: Applied force v/
Fi/f .
4 Fr: Tension v

F+: Friction/Frictional force v

¥ w/Fg/mg o _
Fg: Gravitational force/weight/Fearth on block v*

Notes:

» Mark awarded for label and arrow

* Do not penalise for length of arrows since drawing is not to scale
» Any other additional force(s): -1 mark

* If force(s) do not make contact with body: -1 mark

-1 mark if all arrows are emitted but correctly labelled

(5)
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Fnet = ma
(Fnet)x = m1ax
~ Fx+ (-fk) + (-T) = mia Any onev’

~ Fcos30°- fk -T = mia

~ Fcos30°- pk (mag - Fsin30°) -T = mia

=~ 50c0s30°- (0,21) [(5)(9,8) — (50)(sin30°)] v'-T = 5a

~ 50c0s30°- 5,04 -T =5a
~ 38,26127-T = 5a...@ v

(Fnet)y = Meoay

=~ T+ (w2) = mea

=~ T-m2g = maa

~ T-(0,2)(9,8) = (0,2)av
»T-(0,2)a+196..(2) v

Subst... @ into @ :

- 38,26127- [(0,2)a + 1,96] = 5a
~ 38,26127- (0,2)a- 1,96 = 5a
- 36,30127 = (5,2)a

~a=6,981 m-s?

From @: T
~T

(0,2)(6,981) + 1,96
3,3562 Nv
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2.2
_GMg
r2
_ GMg
" (Rg +h)?
_ (6,67 x10711)(5,98 x 1024)\/
"~ (6,38 X10° +500 000)2
=8,43 m-s?
Reduction ing=9,8 - 8,43 =1,37v Wg = Mg
. 1,37 _
~%reduction = — X 100 =m(9,8)
= 13,98% ws = (8,43)
~%reduction in w = 13,98% m(8,43
(for a constant m, w & g)v’ ~%wg = m(9.8) 100
= 86,02%
~%reduction in w = 100 — 86,02V
=13,98% v (4)
[17]
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QUESTION 3

3.1
3.1.1

Free fallv’

3.1.2 The ratio of their weights to their masses is a constant or weight/mass remains the

3.1.3

3.2
3.21

3.2.2

samev’

LimpopoDoE/September 2019

Upwards positive:
ON EARTH:
viZ = vi2 + 2aAyv’
~ (0)? = (20)? + 2(-9,8) Ay’
~ 0=400-(19,6) Ay
~Ay = 20,4082 m v

Downwards positive:
ON EARTH:
viZ = Vi2 + 2aAyY
~ (0)? = (-20)% + 2(9,8) Ay
~» 0=400 + (19,6) Ay
~Ay =-20,4082 m v

On Jupiter:

viZ = Vi2 + 2aAy
~ (0)% = viZ + 2(-22,5) (20,4082)v
=~ 0=vi?-918,369
~ 918,369 = vi?
~ Vi =30, 3046 m-s!
= The speed with which he/she would

throw the ball is 30,3046 m-s1v’

On Jupiter:

viZ = vi2 + 2aAy
~ (0)2 = viZ + 2(22,5) (-20,4082)v

~» 0=v?-918,369

~ 918,369 = v{?

~ Vi =-30, 3046 m-s?
~ The speed with which he/she would
throw the ball is 30,3046 m-s1v

9.8 m-s2 downwards v’

Option 1: Downwards as positive:

Ay = ViAt + %a(At)2

Let the distance to wirel be xm in time
ts

Wirel: x = (0)t) + 2(9,8) ()7
x=4902..

Wire2: (x+1)=(0)(t+0,2)+%(9,8)(t+0,2)2/
x+1 = 4,9(t+0,2)?

sx+1 = 4,9(8 + 0,4t +0,04)

x+1=4,9.22 + 1,96t +0,196 ...(2)

Option 2:
Downwards as positive:

Consider the motion from wirel to wire2

Ay=1 m; At=0,25 s; a=9,8 m-s?; vi="?

Ay= VAt + %a(At)2 v

1=vi(0,2) + %(9,8)(0,2)2 v
1 =vi(0,2) + 0,196
0,804 =vi(0,2)
~Vi=4,02m-st
svi=4,02m-stv

vi=Vi+ aAt v
= 4,02 +(9,8)(0,2) v

Copyright reserved
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Subt. @ Into @

+1=(1,96)t + 0,196
~ 0,804 = (1,96)t
#1=0,4102 s v

vi = Vi + aAt v’
wirel: vi =0 + (9,8)(0,4102)
=4,01996 m-s1v
wirel: v2 = 0 + (9,8)(0,4102 + 0,2)
=5,97996 m-s1v

= 4,9(t)? + 1 =4,94,9.2 + 1,96t +0,196

=5,98 m-s?
~Vv2=598 m-s1v

QUESTION 4

4.1 The total (linear) momentum of an/a isolated/closed systemv'is constant/

conserved.v’

OR:

In an/a isolated/closed system, the total (linear) momentum v'before collision is equal

to the total (linear) momentum after collision. v/

4.2
421

Option 1

Take to the right as positive:

Zp; = 2pg } Any onev’
MbVbi + mevei = MbVbs + MBVaf
- (0,0175)(55,60) + (8,45)(0) = (0,0175)(-12,60) + (8,45) Vst v
= 0,973 = -0,2205 + (8,45) Vet
~vet = 0,141243 m-s?
= The magnitude of the velocity of the block is 0,141243 m-s1 v/

Take to the left as positive:

Yp. =2
Py~ <Py Any onev’
MboVbi + mevei = MbVbf + MBVEf

Option 1

Copyright reserved
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=~ (0,0175)(-55,60) + (8,45)(0) = (0,0175)(12,60) + (8,45) vet v’
~-0,973 = 0,2205 + (8,45) Vet

~vef = -0,141243 m-st
=~ The magnitude of the velocity of the block is 0,141243 m-s v

Option 2

Take to the right as positive

APblock = -APhbullet } Any one v
ms(Vaf - Vai) = -Mb(Vbf — Vbi)
=~ (8,45)(vss -0) = -(0,0175)(-12,60 — 55,60) v
=~ (8,45)ver = 1,1935
~vef = 0,141243 m-s?
=~ The magnitude of the velocity of the block is 0,141243 m-s

Option2
Take to the left as positive

APblock = -APbullet } Any one v
ms(Vef - VBi) = -Mb(Vbf — Vbi)
=~ (8,45)(vss -0) = -(0,0175)(12,60 + 55,60) v
- (8,45)ver = -1,1935
~vef = -0,141243 m-st
=~ The magnitude of the velocity of the block is 0,141243 m-s v/ (3)

4.2.2 | POSITIVE MARKING FROM QUESTION 4.2.1

Option 1 Option 2
viZ = Vi2 + 2aAy vi2 = viZ + 2aAy
~ (0)2v'=(0,141243)?> + 2(a) (1,32) v ~ (0)2 v'=(0,141243)?> + 2(a) (1,32) v
~a=-7,55634 x 103 m-s2 s~ a=-7,55634 x 103 m-s2
Fret = ma v
~ f=(8,45)(-7,55634 x 10%) v/ Vi = Vi + aAt
=-0,06385 N ~»0=0,141243 + (-7,55634 x 10°3) At
= The magnitude of the frictional force . At =18,6919858 s v’
between the block and the table is
0,06385 N v But FnetAt = m(vs - vi)
-~ f(18,6919858) = (8,45)(0-0,141243)v
=-0,06385 N
=~ The magnitude of the frictional force
between the block and the table is
0,06385 N v/ (5)
1 Pt v/ . Pi v |
1 |
[P AP v ]
- ' (3)
[13]
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QUESTION 5

5.1 A force for which work is done in moving an object between two points is independent
of the path taken.v'v/

OR:
A force for which the total work done on the particle as it is moved around any closed
path is zero v'v' (2)
5.2  Non-conservative v/ 1)
5.3
4Thrust
o
vGravitational force/weightv’ 2)
Notes:

» Mark awarded for label and arrow

* Do not penalise for length of arrows since drawing is not to scale
» Any other additional force(s): -1 mark

* If force(s) do not make contact with body: -1 mark

+ -1 mark if all arrows are emitted but correctly labelled

5.4 The work done on an object by a net force is equalv” to the change in the object’s
kinetic energy. v/

OR:

The net/total work done on an object is equalv’_to the change in the object’s kinetic (2)
energy. v’

Copyright reserved Please turn over
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55 Whet = AEk
1 1
Wt+Ww = EmeZ - EmViZ Any one v’

T.Ay.cos6 + mg.Ay.cosf = %meZ - %mVi2

(4,0 x 10%)(500)(cos0°) + (150 00)(9,8)(500)(cos180°) v'= %(150 00)[v2 — (0)?] v/ (4)
20 x 10° + (-7,35 x 108) = 75 000. v
1265000000 = 75 000. v
=~ vf° = 16866,66667
~ve=129, 8717316 m-s+?
=~ The speed of a rocket at a height of 500 m is 129, 8717316 m-s* v’
[11]

QUESTION 6

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

OR:

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

Note: If any of the underlined key words/phrases in the correct context is omitted
deduct 1 mark. (2)

6.2
6.2.1

(Viv

E)fs v

fL=
v + vg

340 + 15
340—-0

= ( ) (18 00) v

= v
18 794, 11765 Hz (4)

6.2.2

vV + v,

fL=(

)fs

v t vg

340 - 15
340+ 0

= ( ) (18 00) v

= v
17 205,88235 Hz (3)

6.3 18000 Hz OR 18 kHzv' (1)

Copyright reserved Please turn over
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6.4 y
18794,12
17205’88 ...........................................
N
<
0 >
t(s)
Criteria for graph Mark
First and Second parts of the graph correct (For v
moving towards and for receding/moving away )
Two frequencies on the vertical axis(From v

6.2.1/6.2.2)

Copyright reserved
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QUESTION 7
7.1
7.1.1
Fr/T
Fe <
Fo/w/mg
Fe: Electrostatic force/Coulombic force/Electric force v
Fr: Tension v
Fg: Gravitational force/weight/Fearth on sphere v*
Notes:

» Mark awarded for label and arrow

* Do not penalise for length of arrows since drawing is not to scale
» Any other additional force(s): -1 mark

* If force(s) do not make contact with body: -1 mark

-1 mark if all arrows are emitted but correctly labelled

®3)

7.1.2 The magnitude of the electrostatic force exerted by one-point charge on another point
charge is directly proportional to the magnitudes of the charges and inversely
proportional to the square of the distance (r) between them. v'v’

OR:

The magnitudes of the electrostatic force exerted by one charge on another is directly
proportional to the magnitudes of the charges and inversely proportional to the
square of the distance (r) between their centres. v'v/

Note: If any of the underlined key words/ phrases in the correct context is omitted

0
deduct 1 mark. If masses used E

)
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7.1.3

Fe <

LimpopoDoE/September 2019

Take to the right and upwards as POSITIVE
Fret=ma Vv
(Fnet)x = Mmax
~Tsind + (-Fe) = ma
~Tsin® -Fe=0

~Tsin® = Fe @

(Fret)y = may
~TcosO + (-mg) = ma

~Tcos® =mg ...
@ ;@ . Tsin® _ i
' "Tcos® mg
F
- tand = —=
mg
~Fe = mgtan6 v/
Fo = KQ12Q2 v
) r
Kq _
et mgtanv’
From the diagram: sinf = % ~a=Lsind
= (0,15 m)sing
2
2 mgtan6

. (9,0 x 10%)q? v
" [(2)(0,15)(sin5,00%)]2 v

= (3,00 x 10%)(9,8)(tan5,00°) v/

_ 1,758464636 X 107°
- 9,0 x 10°

2

= 1,953849596 x 1015 C?

~0 = 1/1,953849596 x 10~15
= 4,42 x108C

7.2.1 The electrostatic force experienced v'per unit positive charge v'(placed at that point).

Copyright reserved
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Fe
wi = mgsind

Take uphill as positive
Fretl = ma OR Fnetll = 0
Fe + (- wWi) =ma

Fe = 0,022365 N
=~ Fe — (5,40 x 107%)(9,8)(sin25,0°) v'= (5,40 x 10-)(0) v
~ Fe—0,02236495841 =0
~ Fe =0,022365 N
But E = Le

Q|
_ 0022365
7,00
= 3,194994 N-C-! v"'down the incline
Copyright reserved Please turn over
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Question 8
8.1
1.1.1 Current v (1)
1.1.2 Temperature v’ (1)

1.1.3 Current is directly proportional to the potential difference v

OR:

The ratio of potential difference to current is constant v/ (1)

8.1.4

) Al
Gradient = —
AV

1
" R—O——Z,SOQ\/ (3)

8.2

8.2.1 The battery supplies 20 J per coulomb/ 20 J per unit charge v'v/

OR:

OR:

OR:

OR:

OR:

OR:

The potential difference of the battery in a circuitis 20 V v'v/

The battery does 20 J of work per unit charge/per coulomb v'v

Maximum energy supplied by the battery per unit charge is 20 J v'v

maximum work done by the battery per unit charge is 20 J v'v/

The total amount of electric energy supplied by the battery per coulomb/per unit
chargeis20J vv

The total energy transferred by the battery to a unit electric charge is 20 J v'v

Note: If any of the underlined key words/phrases in the correct context is omitted
deduct 1 mark

(2)

8.2.2 0 V/Zero voltv (1)

Copyright reserved Please turn over
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Option 1: Option 2:

V =Vsq Vsa = Vs
=RV (Is0)(Rs0) = (I3a)(Rsq)
=(6)(3) v Isa(5) = (6)(3) v/
=18 Vv S V= Vs

= IR
=(3,60)(5) v
=18V YV

Option 3:

1 1

Ry, = = =1,875Q
Tt G+

OR:

Rp = f1fs = BG) _ 4 g75

R4R, (3+5)

OR:

1 1 1 1 1 8

—_ et — =4 -= —

Rp, Ry R, 3 5 15

5
" Rp= 1? =1,8750Q
Vsa = Vaa
(IRs0) = (IR3q)
Isa(5) = (6)(3)
oo Isa =3,60 A
ltotal = 130 + |50
=6+ 3,60
=9,60 A
~V=Vi=lhRiv
=(9,60)(1,875) v
=18 Vv

Copyright reserved
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Option 1: Option 2:
ltotal = 9,6 A From option 3 of ltotal = 9,60 A...from Q8.2.3 option 3
R = Rexternal 08.2.3 . € = ltotal . Rtotal v°
=1,875Q 20 = (9,60)( Rrotar) v’
e=I(R+n Vv Rtotal = 2,083333Q2
20=(9,6)(1,875 +r1) v But Riotal = Rexternal + r
5 —
2 _ 1875+ 2,083333Q =1,875+r
12 r=0,2033Q v
- r=0,2083333 Q v
Option 3:
Viest=€—-Vv=20-18=2vV
but Viest = Ir v/
5 2=(9,6)r v
- r=0,20833 Q v

» Resistance of a circuit decreases v’
« current in the circuit increases v

£ = IR +Ir =V+Ir: Thus Ir (internal voltage) decreases. v’

Since € an r are constant, V will increase.
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Question 9
9.1
9.1.1 Sliprings v
9.1.2 | ANY ONE:
 Maintains electrical contact with the slip rings v
« Takes current out of/into the coil v/
9.1.3 North pole v
9.1.4 To concentrate the magnetic field v’
9.1.5 To convert kinetic energy (mechanical energy) into electrical energy v’
9.2
1. : 1
921 1= Eperlod where period = T
11
=—(—) v
2(50)
=0,0lsVv
9.2.2 Option 1: Option 2:
Vv v
Vims = \7;)( Imax = =2 v
_ 170 170,
JZ 200
=120,2082 V =0,85 A
I
lrms = Yrms Ims = =25
_ 1202082 _ 085
© 200 V2
=0,601 AV =0,601 AV

9.2.3 The average value of the current over the cycle is zero v'(and no useful power is

delivered).
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QUESTION 10

10.1.1 The process whereby electrons are ejected/emitted/dislodged from a metal
surface v'when light of suitable frequency is incident on that surface. v’

ACCEPT:
When light of high enough frequency falls on a clean metal surface, v electrons
are emitted from the surface by photon-electron interactions within the metalv’

ACCEPT:
The liberation of electrons from a substancev” exposed to electromagnetic
radiation with high enough frequency. v (2)
10.1.2 OPTION 1 OPTION 2
C=fr E = hf
3 x 10 = f(400 x 10°%) v/ LE2R,
o f=75x10%Hz A as o
ButE = hf‘/ - E= (6,63 X 10 )(3 xX10 )‘/
= (6,63 x 10%4)( 7,5 x 1014) v/ h (400 x10729) ] v
=4,9725x101°J v
o E=4,9725x101°J v

(4)
10.1.3
POSITIVE MARKING FROM QUESTION 10.1.2
1,5% 600 W = (—)(600)
’ 100
=9,00 W
P
Number of electrons = E 4
a 9,00
© 4,9725 x 10719
=1,81x10Y¥e/s v
3)
10.2
10.2.1 Emission spectra occur when excited atoms/electrons drop from higher energy
levels to lower energy levels. v'v’ 2
10.22 PV 1)
10.23 RV 1)
[13]

TOTAL: [150]
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