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MEMORANDUM

Question 1

11 [A[B[E®|D

12 |[A[B|@|D

13 |[A|B|Cc|D

14 [A[B|[C|H

15 |[A|B|C|D

16 |[H|IB|[C|D

17 |[A[B|B|D

18 [A|B|[C|H|

19 [A|B|Cc|D

110|A|H|c|D

[2 X 10 = 20]

Question 2

2.1. Speed is a scalar — only magnitude v
and velocity a vector v — magnitude
and direction v’ (3)

2.2. Graph: Only one mark in total to be
subtracted for time conversion done
wrong in 2.2.1 thereafter coe.

2.2.1. s=area = 1/2(b xh)+(l xb)+ 1/2(b xh)
= 1/2([2x60]0,93)+([13x60]x0,93)+
1/2([13%x60]x0,22) v v (-1 for each
mistake)
=55,8 +7254 + 85,8
=867 m v (3)

average— P displacement total /
time v
=867 /(15 x60) v coe
=0,96m.s’ v (3)

2.2.3. The rate of change of velocity v'v" (2)

2.24. a =gradient= Ay/Ax v
=0,93/2x60 v
= 0,008
=0,01 m.s2 v (3)

2.2.5. Gradient is steeper from 0-2 than from
2-15 minutes. v
This shows the acceleration is higher
curve to flat line v (2)

2.2.6.
(®)

curve to flat line »—

Straight line to 110min

curve up to 15 min v

curve y’

v labels L —=—
(not drawn to scale)

[21]

Question 3

3.1.  Rate of change of displacement. v'v' (2)
32. 0Oms'v 98ms? Vv (2)

3.3. VvZ=uy?+2asv
v2=92 + 2(-9,8)(-6v )V
v=14,09ms' 4)

3.4 v = u+atv’
(-14,09) = (9) + (-9,8)tV
-23,09 = -9,8t
t=2,36s (2)

3.5 Time from lower deck to sea
=5,64-2,36
= 3,28 sV
s = ut + Yat?v
-10 = u(3,28) +14(-9,8)(3,28)?v
u=13,02 m.s™ vupwardsv’ (5)
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Shape (Decreasing velocity) v N\ nomal ‘
Both lines parallelv AN
Velocity values givenv'v' ‘w
Time values given v'v/ (7) E trction
F gravity
4 1 weight (3)
13,02 \ 4.7.2 Wnc = AEp + AEk or

9 | Ffriction Ax cos 8 = AEp + AEkv"  or
! \ (u.mg.cos ©) Ax cos B =AEp + AEk
\ [(0,03)(55 x 9,8 x cos 14)v']Ax cos 180
58 =[(55)(9,8)h - 0]+[%4(55)(0) - %4 (55)( 4,93) ] ¥
' - -15,69 (h / sin 14) v = 539h + (-668,88)
-64,85h — 539h = -668,88
-603,86h = -668,88

(=1

Velocity (m.s™)

-14,09 \ \ h =111mv
' Nov’ (6)
OR
Fnet =ma or
22
[22] Ffriction + Fgll = mav’
Question 4 M.mg.cos © + mg.sin © = ma
S (0,03)(55)(9,8)(cos 14)v +(55)(9,8)(sin 14)=55av"
4.1 (Ex + Ep)before = (Ex + Ep)after v a=-2,66 m.s*
1%(55)V? +0v" = 14(55)(0,9)? + (55)(9,8)(1,2)v PR
V=493ms'v (4) V; =V, +t2alx
2 2
: . : 0 =4,93 + 2(-2,66)Ax
4.2 An object continues in a state of rest or AX=457mv
uniform motion unless it is acted upon
by a net force. v'v’ (2) Ax of slope: sin 14 =1,2/ Ax
4.3.1 Constant velocityv Ax =4,96mv
AB is frictionless and therefore No. v
Fnet = 0v (2) [27]
4.3.2 uniform acceleration down the Question 5
slope.v'Block experiences a net frce 5.1.1 The work done by a net force is equal
down the slope. v Horizontal to the change in kinetic energy.v'v/ (2)
component of weightv’ (3)
51.2 5.1.2 slope = Ay/Ax = AEK/ Ax v
4.4  The product of the net forcev’ and the But ABk =W,
contact time. v/ (2) AEK / Ax = Wnet/ Ax v
but  Wnet/Ax = Fnet v (3)
4.5 Fret=m (vi—vi)/ t v
=55(4,93-0)v /0,42 c.0.e 513C:=180-88 v /15-10 Vv
=64560 N v (3) =18,4 N v method gradient  (3)
4.6  The force that opposes the motion of 5.1.4 Wnet = Fnet Axcos ©
an object. Acts parallel to the surface. =(18,4)(5) cos 0V

(2) = 92V (3)
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51.6 The net force (gradient) will be
smallestv” when force of friction is the largest.
B has smallest gradientv’ (2)

5.1.7 region A
Option 1: vf2 = vi2 + 2alAx v’
=0+2(1)5) =10V
AE, =" mvf2

60="%%m (10) v
m=12kg v 4)

Option 2:

Slope of the graph = 60/5
=12N Vv

F .= slope of the graph = 12 N

F =mav

net
12=mx1Vv
m=12kg v 4)

5.2.1 The rate of doing work v'v* (2)

5.2.2 v = 60 x 1000/3600
= 16,67 m.s v (1)

5.2.3 P=Fvv
60 000 = F(16,67) v
F=3600 N v (3)

5.3 v=1944ms’

mv. +0=(m+m)v v
c ic c v/ o f

1500 (19,44)v = 7(1500) + m,
m, =2666,67 kg (4)
[28]

Question 6

6.1.1. a) Every particle with mass in the
universe attracts every other particle with a
force that is directly proportional to the
product of the masses v and inversely
proportional to the square of the distance
between their centres. v (2)

b) F=Gmimz/r?v
= (6,7 x 10711)(5375)(6,0 x 10%4)
{(953+6371)x103%2 v/
conversion v’
=40281,71 N v 4)

Downloaded ffom eduggSpuieaan- Q% m / 12

Moon: ('/s1) / ("1e) g = G's1M | (Ma1)? v
g on the moon = ("/s1)/( '/16) (9,8) v
=1,94Nkg'v  (3)

(could be done by substituting
values)

b) Mass = 340 — 5% of 340 =323 g v
(1)

6.2.1. The force per unit charge. Vv (2)

6.2.2. (2)

| ¥ Directions + No crossing of lines A

.

6.2.3a) E4,5nc =kQ/r? v

= (9 x10%)(4,5 x1079) / (18 x 1073)2 v'v/
conversion

=125 000 N.C™" to the left
Enet = 255165,29 - 125000 for subtracting the two

fields v
=130165,29 N.C" to the left v’

E7nc =kQ /72
130165,29 = (9 x109)(7 x1079) / 12 v/
r =22 x1073 m
X =22+18=40mm v (7)
[21]
Question 7

7.1.1 Total energy supplied per coulomb of
charge by the cell. vv/ (2)

7.1.2 YRp="Rs+ Ry
1/ Rp = 1/20 +/30v
Rp=12 Qv

Rr=12+33=45Qv (3)
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7.1.5

7.2.1

7.2.2

emf=1(R+r)~ Downloaded from edu;8spyhgesg.Lcom 1)

28 =1(45+7)Vv coe
| =0,54Av (3)

OrV=IR

V=emf-Irv
=28—-(0,54)(7) v co.e
=2423Vv (3)

Ammeter in series with 20Qv
Voltmeter in parallel with 20Qv

[
[200 H(A)

o (2)

Work done per unit positive chargev'v'
(2)

Headingv

y-axis title and unitv’

y-axis scale > 2 the graph paperv’

plotted pointsv’

line of best fitv'v

Graph to show terminal potential difference vs cumrent
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Current (A) (6)
7.2.3 V=emf-IR
V = (-r)l + emf
Slope = -rv
-r =-2,520
=252 Qv 2)

[24]

Question 8

8.1.1 anti-clockwisev’ (1)

8.1.2 It changes the direction of the current
v'in the coil every half rotation. v/ (2)

8.1.3 F=Bl{sin©
Increase the magnetic field strength Bv'
Increase the current I/

Increase the number of turns of wire in the
coil, & (3)

821 Vs = Nsv
Np

Vp
6 s vV
240 8000
Ns = 200 3)
822 P=VIV
= (240)(0,05) v
= 12Wv 3)

8.3.1 The emfinduced is directly
proportionalv” to the rate of change of
magnetic flux. v’ (2)

8.3.2 The current in the primary coil cause a
magnetic field around the coil. v'There
is magnetic flux through the secondary
coil.

When the current in P changes it
causes a change in the magnetic flux
through Sv* which induces an emf in
Sv according to Faraday’s Law. (3)

8.3.3

Induced emf vs, time

E",i&“)o £

time
| (ms)
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Induced emf vs. time

omf o
(V)
o0
1]}
~lpe ?
Htiasnianee
l |
— i
(4)
[21]
Question 9
9.1.1 E=hfv
=(6,63 x 10 ) x (9,1 x 10™) v
=6,01 x 1010 Jv (3)

9.1.2 Minimum amount of energy needed to
emit an electron(from surface of
metal)v' v’ (2)

913 E=W+¥mvv
6,01x10-"°J= 3,56x10- "%+ 4 (9,1x10-3")v2 v/
(c.0.e 9.1.1)

v=7,43x10°m.s? v 4)

9.2.1 particle of lightv' or
A packet/quantum of energyv. (1)

922 E=hc/Av
=(6,63 x 1034 ) x (3 x 108) v
524 x 107
=378 x 1019 Jv’ (3)

9.2.3 3,78x10" =236eVV

E5-E2 =236
E5=-2,81+ 2,36
=-0,45eVv (3)

[16]

TOTAL: 200 MARKS
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