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Question 2

2.1 acceleration is rate of change of
velocity. v'v (2)

22 98m.s- vdown v 2)

2.3 v,=v+gAtv

0 =15 v'+(-9,8). AtV (subst)
At=1,53s (3)

24  Ax=vAt+ %AtV

—15(1,53) + ¥4 (-9,8)(1,53)°V
up is +
—11,47m v
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Area under the v/t graph = Ax v
Area of a triangle ='/2 b.h
=12x153x15Vv
=11,48m
Ax=11,48 m Y (3)

2.5 vf2 = vi2 +2gAx v’

(-34)° V= 15° + 2(-9,8)Axv

(signs correctly substituted)
Ax =-47,5 m (magnitude) vor
Therefore height = 47,5mv 4)

2.6 line continues below x-axis stop at 5sv';
time scale on x-axis correctv’
line continues with same gradient; v/

(3)

2.7  (plotting) linev’
Straight line downv’

Start at originv’ (3)
28 t=22svV (2)
29 AisaboveB v (1)

2.10 displacement is given by area
under graph. v’
Area UNDER AXIS
(displacement down for B) > area
under X-axis for AV’

()

2.11 Take down as +
Ball A: Ax = VAt + % gAt v
Ax = -15 At + ¥4(9,8)At (1) v

Ball B : Ax = vAt + % gAt’
Ax=15At(2) v

Subst 2 into 1: (method)

1,5 At' = -15At +4,9 AtV

3,4 At—15At=0

At (3,4At—15) =0

At=441s Y (5)

2.12 Both Start at originv’

Correct Curve for AV

Correct Curve for BV
Graphs crossing at time range in . 2.11v

A crossing x-axis time correctv”  (5)
[35]



Question 3
3.1 When a resultant/net force acts on an
object, the object will accelerate in the
direction of the (net) force v where the
acceleration is directly proportional to the
(net) forcev” and inversely proportional to the
mass of the object.v’ (3)
3.2 vVvvVv

*. F normal T i
ension
. s

F frictio/n/ /

e

F gravity
{ weiaht

OR

J
(4)

3.3 Fr= uNv’

=U.mg.cos ©

=(0,1)(3x 9,8 x cos 20) v

=276 NV (3)
3.4  Object B:

Fnet = mav’

T + (- Ffriction) + (- Fgll) = mav’
T-2,76 - (3x 9,8 xsin 20) = 3av
T-12,82=3av

Object A:
Fnet =ma

Fgll - T =ma
(83x9,8xsin40)-T=23av
18,9-T =3a

T-12,82=189-Tv
T =15,86 NV’ (7)

35 Ba=T-12,82v (c.0.eq3.4)
a=1,01ms?v 2)

3.6 Angle decreases which makes sine ©
decrease v Fgll directly proportional to sin ©.
Therefore Fgll would decrease. v Fnet force
would decreasev” and Acceleration directly
proportional. v Acceleration decreases.v’  (5)
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411 normalv’ of Fg (1)

412 Ek='2mvev
= 15 (70)(4)2V
= 560Jv (3)

4.1.3 Fnet = Fapplied — Ff v/

= 234,63 - 190V
= 44,63 N v (3)

4.1.4 The work done by a net force von
an object is equal to the change in
the kinetic energy v of the object. (2)

4.1.5 Fnet. Ax = AEk vV
(44,63)(18) v = (Yamv3)L- 560V c.0.e 4.3 & 4.3
12(70)(v?) = 1363,34v
V=624ms'v (5)

4.2
Whet = X Wi‘/

= Wgac + Wf,BC‘/

= Fydcos6,v + fiL cos6pv

=mg (sina)d cos 6, +

pmg (cosa) L cos v v
=mg (sina)d — ymg (cosa) L (6)
[20]
Question 5

5.1 The total (linear) momentum of an
isolated system v'is constantv’ (is conserved)

()

5.2 2pbefore = pafter
m1 v1i + m2v2i = mivf + m2vf v
(0,005)(200)v'+(0) = (0,195+0,005)(v)v' v/
~v=5ms!v (4)

5.3 (Ex + Ep)before = (Ex + Ep)after v/
[2(0,2)(5%) + 0] = [0 + (0.2)(9,8)h]v" v c.o.e5.2
h=128mv

2 2
or Vv, = V. +2gAx vV

0v'=5 +2(-9,8)Axv
Ax = 1,28 m (magnitude) v (4)
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54 Equal. v Newton’s%ﬁ@(%l\ﬂ.a‘d?qefrom ede_%SOLéqgﬁeZg.&\()mhl

bullet will exert an equal but opposite
force on the block v (3)

5.5  The product of the net forcev” and the
contact time. v’ (2)

5.6 Fret=m (vi—vi)/t v
— 0,005 (5 - 200) v / 0,18 c.0.e

=-542N
= 5,42 Nv downwards v/ (4)
[19]
Question 6
6.1.1 DtoJ.vVv (2)
6.1.2 (-9+15)/2nC¥ =+3nC Vv (2)

6.1.3 No.ofe=12x10°v/1,6x 1071
=7,5x1010v 2)

6.2.1 Each object in the universe attracts
every other objectv’ with a force that is
directly proportional to the product of their
massesv’ and inversely proportional to the
square of the distance between their
centresv’. (3)

6.2.2 To the right as positive
Force attracting m to earth, Fe

Fe = -GIZEE
E =
Force attracting m to moon, Fm
Fu = GIMM
(r—x)*

Net force on m, FE + Fm
mMg mMay AN
- G? + G Vo= ﬂ v

(r—x)*
_g™Me | g®MMm
x2 (r—x)=
rf - 2rx+ 0,992 = 0 v
(4)
[13]
Question 7
7.1 Resistance within the cellv’ (1)
7.2  Temperaturev’ (1)

7.3  Volts (V) / Potential difference (V)v'(1)
7.4  Internal resistance v’ (1)

75 72VV

Or

8.7

=0-72/08-0Vv

=-9
r=9Qv (2)
77 72VV (1)
[8]
Question 8
8.1 P=V2R v
60=122/R v
~R=24Qv (3)
82 V=IRV
12 = 1x2,4v
| =5 AV
Or
P=VI
60 =121
| = 5A (3)
83 V=IR
=5 (4)v
=20 Vv 2)
84 40v =Vp+12+20
Vp=8Vv (2)
85 V=IR
8=1RV
R=16QV
/Rp = /R1 + '/R2
11,6 = Y2 +1/Rav
Rx=8 Qv
Or

I=V/R= 8/2=4A, so |=5-4=1A, so

R=V/I=8/1=8 ohms (4)
W = V2/Rv

= (82)(2x60) v' / 2

= 3840 Jv
Use W=VIt (3)

Total Resistance increasesv therefore

total current decreases. v’

V of motor decreasesv’

Would still work. v (4)
[21]
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Question 9

9.1

9.2

9.3

9.4

9.5

17,52 v
20,40 v 2)

Bottom of electromagnet is NORTH
pole v/ (1)

F is directly proportional to Iv' The
strength of the force is determined by
the current strength through the
electromagnet. v (2)

Y axis label (Am) v
(must occupy > 1/2 grid )

X axis label () v/
(must occupy > 1/2 grid )
[reversed axes -2]

Scale v
Plots v
LOBF v (5)

Distance of electromagnet above block
Orientation of magnet relative to
solenoid

Direction of current v/ (1)

Any one

Question 10

10.1

10.2

10.3

10.4

10.5

mechanical to electricalv (1)

A : brushesv’
B : slip ringsv’ (2)

Clockwise v (2)
Flemings RH dynamo rulev’ (1)
Shapev

Axesv’
Max at t=0v
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Y= secondary coilsv’ (2)
10.7 Step-upv’ (1)

10.8 By increasing the voltage the current is
reducedv” and thus less heat is lostv” in the

powerlines. (2)
10.9 Faradays Lawv (1)

[15]
Question 11

11.1  The minimum frequency of incident
radiationv’ at which electrons will be emittedv’
from a particular metal (2)

11.2 Metal A. v

The frequency of radiation is greater than
threshold frequency of (3 x 10'4 Hz)
of metal AV

OR

While frequency of radiation is lower than
metal B’s threshold frequency
(6 x 10'*Hz) and electrons will not be ejected.

()

11.3 W=hfo
~(6,63x103) x (6 x10™) v
~3,98x 1019 Jv (3)

114 hf=W +¥amv?v
(6,63 x1034)(9 x10™4) v'=3,98 x 1071® v+ 12
(9,11 x 108")W2 v (c.0.e 11.3)

v=6,60x10°m.s'v  (660472,50)

(Accept values between 6,57 x 10° and

6,61 x 10°) (5)

11.5.1 Remain the samev (1)

11.5.2 Increasev’ (1)
[14]

TOTAL: 200 MARKS
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