eduresourceza.com



Downloaded from eduresourceza.com

HeronBridge

COLLEGE
GRADE 12 PHYSICAL SCIENCE — PAPER 1 SEPT. 2020
MEMO
QUESTION 1 MCQ’s
1.1 Bvv 16 |B
1.2 |D 1.7 |C
1.3 |A 1.8 |C
14 |B 19 |B
15 |D 1.10 | C
[10x2=20]
QUESTION 2
2.1 305m v (1)
2.2 Its speed / velocity is increasing v'v" OR accelerated motion (2)
23 [12sV (1)
24 ly=2 v ; Ax=20x12v =240mY (3)
2.5 Distance travelled by the red car fromt=0stot=12s: 305-240=65mAND vi=0
Ax = viAt+-aAt? v 5 65=-xax122 v ; = 22=090m.s2v (3)
2.6
v (m.s™)
Red e Labels, value(s)v
e graphs (shapes,
direction) v'v' (3)
0
t(s)
-20 Green
[13]
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QUESTION 3

3.1 Falling lead ball

3.1.1 | constantv’ OR equal to the weight of the lead ball, down v/

312 | yv2 =v?4+2aAx v'; vi=0; vi=.2x98x52 »=10,10m.s' v

3.1.3 | Time taken to fall through the air:

Vi = v + gAt At=§= 22 v =1,035v

Depth of the lake:

Ax .
At ’

<l
I

Ax = vxAt=10,10x (4,8 —1,03)v' = 38,1 m v formulas v

3.1.4 Ax_52+381

_— = _1\/
At 48 9,02m.s

<
Il

Force of water on ball
e Free-body, vector

lengths v
e Forces - correct labels

Force due to gravity OR
weight of ball

3.1.6 | Take down as ‘+’:
Ax = viAt + %gAtZ v; (52+381)v = v;x48+ (le 9,8x 4, 82)/

vi=-145ms' ie. 145m.s'v upv

[20]
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3.2

Bouncing tennis ball:

3.2.1 | Acceleration — rate of change of velocityv'v’

3.2.2 | Down: v; =0

Vf2=vi2+2gAx ;o VE=4/2x9,8x4v =885m.s71v
QQ:szo
vi=vi+2gAx ; vi=—-(2x-98x2)v ; v;=4392=626m.s71v

Take down as ‘+':

_vevy  —6,26 —(8,85) v

=v. +aAt = = v =—-1259,17 m.s™2
ve=v;+aAt ; a At 12 %103 5 m.s

i.e. 1259,17 m.s2v"  formulas vV OR Energy Principles

323 |UpV

[31]
QUESTION 4 Crate on incline
4.1 Friction — the force that opposes the motion of an objectv” and acts parallel to the surface
with which the object is in contactv'. (2)
4.2
F\ — normal force
N Fapplied by rope
F:.. — force due to friction
F, — weight of crate
e Free-body, relative
lengths along inclinev’
e All forces correct with
labelsv'v'v/ (4)
4.3 Newton’s 2" Jaw — if a net force acts on an object, the object will accelerate in the
direction of the net forcev’. The magnitude of the acceleration is directly proportional to
the magnitude of the net force but inversely proportional to the massv'. (2)
3
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4.4 a:va_tvi\/:6;2 Ve 2m.s-2v -
45 |Fp=mav =95x2v =190N Y (3)
4.6 | Fo = wFyv = (0,23)(95%x9,8) cos 35° vv'=175,41 N v (4)
4.7 | Fret = Trope — (Firic + Fgy) v 5 190 = Trope — (175,41 + (95 x 9,8) sin 35°) v'v'v’
- Trope =899,41 N v (coe from 4.5 and 4.6) (5)
4.8 | Constant speed v'or velocity (1)
49 175,41 +(95x9,8) sin 35°=709,41 N vv (2)
4.10 | Area under v-t graph:
=%X2X6\/=6m\/ OR Ax=(%vf)At (2)
4.11 | ¢ Magnitude is now greaterv’
 Direction is now down the inclinev’ OR accept ‘in the opposite direction’ (2)
[30]
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QUESTION 5
5.1 Conservation of mechanical energy — in the absence of air resistance or any other

external forcesv’, the mechanical energy of an object remains constantv'. (2)
5.2 E,(top) = Eg(bottom) ; mgh = %mv2 v, v=,2gh=+2x98x04 vV

v=28mst Vv (4)
5.8 | Inelastic collision — a collision in which only momentum is conservedv'v'. (2)
5.4 | e The block and putty ball stick together on impact v/

e The putty ball’s shape is deformed v/ (2)
5-5 mlvli + m2VZi = m1V1f + m2V2f ‘/

myvy; = ve(m; + m;y)

(4)

(0,5x2,8)v =vi(0,5+0,05) v ; . vi=255m.s'V
5.6 | e Principle of conservation of linear momentumv’

e Isolated systemv’

» No external forces acting on the system during collisionv’ (3)
5.7 | Ex(bottom) = E,(top)

1 1

Emv2 = mgh v ; 5 X 0,55 x 2,55°v = 0,55x9,8xhv

~h=0,33m=33cmv (4)
5.8 Kinetic energy before collision = Ex (block):

Ek=§mv2 =§x0,5x2.82\/= 1,96] v

Kinetic energy after collision = Ex (block-putty):

Ep =-mv2=2x0,55%2.552=1,79] v
2 2

Since Ex is not conservedv (or constant) .. collision is inelastic

[25]
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QUESTION 6 Charged spheres

6.1 Electric field strength — force per unit positive charge v'v/ (2)
6.2
(2)
6.3 |Atx=10cm:
E=1,1x103N.C"
— E . = = 3 “6Y\Wv = -3 v v (5)
E= . v, F=Eq=(1,1x10°)(4x107°) 4,4x107° N v away from S
(or right)
6.4 |0,28mv'v or28cm (2)
6.5 |e Positivev
e Since the net electric field strength is 0 N.C' at some point between the two charged
spheresv’
 Indicates repulsion between like chargesv’ (3)
6.6 |e Lessthanv
e Net zero electric field strength (O N.C")v" lies closer to charged sphere Tv/ (3)
6.7 | The +4 uC charge will now experience a net force that acts towards sphere Sv'v’

OR away from the sphere T
OR accept ‘in the opposite direction’
OR to the left

[19]
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QUESTION 7 Electric current

7.1 Connecting household appliances

711 P 2000
Pheater = VI v, heater = v = m‘/ =9,09 AV
P 1200
l)iron = VI H Iiron = V = m = 5,45 AV
ltotal = 14,54 AV

7.1.2 | Nov/, the total current required to operate the two appliances at their maximum
power rating exceeds the 12 A limit of the multiplugv'.

7.2 Electric circuit

721 |Rp=1v=2v=360v

722 |Rp=R+R,”

2
I3Q: gXIT: §X2,5:1A

Ry+Ry
3,6v=R+(12)v "R=36-12=24Q" (4)
723 Ry=71 V= RxI1=12x25v =3V
Vv vV, 3
307 Raq (5)

724 |P(=I?Rv =1%x3v =3 WV

OR
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7.2.5

Current (1) in the series circuit:

Vv Vv 9
1 R (3+2+24)

Py = I?Rv = 1,22?x3v = 4,47 Q ..power increasedv’

[20]
7.3 Car Circuit — lights and starter motor
731 |emf=I(Reg+ 1)V = IRey +Irjpe = 12+ (10x0,05)vv = 12,5V v (4)
7.3.2 | Only S closed:
\% 12
Riight =7 = 5= 120Y
Si1and S2 closed:
\%
Rlights =71 Vlights =12x8=9,6VV
emf = Vext + Vint ; Vint = 12,5 ~ 9,6 = 2,9 V‘/
r=¥ S = Y:%\/:SSA\/
oo (6)
~'~Istarter == 58 - 8 == 50 A‘/ [1 O]
[37]
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QUESTION 8 Electrodynamics

8.1 Magnetic field lines — circular conductor
A B e Current directionv’
»4@»4 <@ ‘ e Field patternsv'v’
N u 3]
8.2 Electromagnetic induction — magnet falling into coil
8.2.1 Electromagnetic induction
e achanging magnetic fluxv" in the vicinity of a conductorv’
e will induce an emf across the conductorv’ (3)
e resulting in a current flowing in the conductor
8.2.2 | Lenz’s law — the induced current flows in a directionv’ so as to setup a magnetic
field to oppose the change in magnetic fluxv'. 2)
823 |YtoXVvV (2)
824 |BvV (2)
8.2.5 | e outside the coil the current flows from X to Yv/
e LED B will conduct since it is connected in forward biasv’ (2)
8.2.6 | The LED’s A and B switch On and Offv" alternatingv’, as the magnet oscillates (2)
[13]
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8.3 | ac generator
8.3.1 | Kinetic energyv'(or mechanical) to electrical energyv’ (2)
8.3.2 | Sliprings v (1)
8.3.3 | Brushesv” (or carbon brushes) (1)
8.3.4 |CDAB vV (2)
8.3.5 | e Increase the strength of the magnets v/

e Turn the coil faster v/
e Increase the number of coils of conductor in the coil v

[9]

[25]
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