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QUESTION 1 — MULTIPLE CHOICE 20 MARKS
11 CvV
12 BvV
1.3 BvV
1.4 Cvv
1.5 CvV
1.6 CvV
1.7 DvVv
1.8 CvVv
1.9 BvV
1.10 Avv
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QUESTION 2 15 MARKS
2.1.1 Resultant force is the single force which has the same effect as the original
forces acting together. v'v' (2)
2.1.2 | ody’
Fgravitational = 19,6 N Fwind/friction = 30 NV’
v/ 60°

2.1.3 ERROR in paper, both answers were marked

R2=y?+x2 (v showingright |y -2 196tan30 = 11,31
angle in the diagram above) tan60

302 = 19,6 2v + x 2 =113/
x 2= 515,84
X =22.71 NV’

2.2.1 Distance is the path travelled by the umbrellav” which is represented by the
black line v'displacement is the change in position of the umbrella v" which is

3 m from the man in direction from his hand to the umbrella. v/ (4)
222m=Fg/g
m=19,6/9,8
=2kgvY (2)
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QUESTION 3 24 MARKS
3.1.1 Velocity is the rate of change of position OR rate of change of displacement.
v'vAON )
312s=""%y 3.1.3v* = u® + 2as
1. oy V= )
_ 0%-3,662 =0-2(98)(818)
2-99) =147

= 0,68mv'+ 7,5 =8,18 m above
the waterv'(4)

v=1266m.s"
s = —(V;u) xtv’

3.1.4a) Fnet = Fwater +Fg

_ (—12,66 + 3,66)

—v'75
2
t =1,67 sv(5)

xt

4)

v’ Starting at 7,5/ -7,5

=1098,2 — 588V If the boys forget to subtract the
weight, max 2.
=510,2N g
_ Fret , v’ formula/implied
m
v
51027 upwards
T 60
= 8,5 m.s™! upwardsv’
3.1.4b)
s(m)7,5 v Shape \ values
( II"1,67 t{s}—0 167
/\/{traight line
"~ vSmall flat section
3.2
Jill Jane
u= u u= 3u
= t=
v? =u? - 2gs v? =u? - 2gs
2gh = u?v v2gx = 9u?
_ 28X
2gh ===v
x =9h

Jane’s height will be 9h v

Minus 1 for no labels (5)

NOTE

The diving board
was taken as the
reference point.
Marks were
awarded to pupils
who did you the
ground as a
reference point.

(4)
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QUESTION 4 20 MARKS
4.1 Acceleration is the rate of change of velocity. v v/ (2)
4.2 Acceleration due to gravity. v/ (1)
43 056sY (1)
4.4
Gradient = 22v/ a=22v
Ax t
_56-0 _ 56-0
- 0,56—0\/ OR 0,56
=10 m.s2¥ (must have unit) =10 m.s?
(3)
4.5
accuracy % _ experimental
_ L accepted — experimental | X 1007 accuracy % = accepted X 100v
accepted L ! % X 100V
19,8—10| !
=5 X100¥ =102 %

=0,02%
= accurate to within 0,02%v'(3)

Therefore 98 % accurate v'(3)

46  height =>bhv
= 0,56 x 5,6+ NOT 0,58
= 1,57 m highv’
4.7
experiences an acceleration. v’
4.8
10
a (m.s2)
0 0,58 p 8

v’ positive 10
v" uniform accelerations
v Large acc for floor

(4)

v’ time values

3)

As the ball has stopped changing position, v" as it in stationary on the ground,
but the ground is still providing an upward force v" and therefore the ball still

(3)
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QUESTION 5 20 MARKS
5.1 The normal force is the perpendicular forcev” exerted by a surface on an object
in contact with it. . v/ (2)
5.2
v' of each, with correct length and
label. (4)
F;I'E\r'ﬂl:':"ﬂ-
5.3.1
F60y = F60 sin6 F60Y = F60cosb
F60y = 60sin10° v OR F60y = 60cos80°
=10,42 Nv'(2)
5.3.2
F60x = F60 cosB F60x = F60sin®
F60x = 60cos10° v/ OR F60x = 60sin80°
=59,09 Nv'(2)

5.4  When a net force, Fret, is applied to an object of mass, m, it accelerates in
the direction of the net forcev'. The acceleration, a, is directly proportional to

the net forcev” and inversely proportional to the mass v/ (3)
5.5.1N = mg — F60yv’
=5(9,8) — 10,42

= 38,58 Nv’ (2)

5.5.2Fnet = Fnc +Fg = mav’ Using the system
59,09 —(2x9,8) =7a
a=>5,64m.s?
Fnet=T +Fg= ma
T-19,6 =2 (5, 64)
T =30,88 Nv’ ®)
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QUESTION 6 20 MARKS
6.1 The Law of Conservation of Momentum -  The total momentum of an

isolated system remains constant. v'v" aon (2)
6.2

6.3

6.4

6.5

p before collision = p after coIIision} v
M1U1 + M2u2 = (M1 + M2)V

(100 x 80)v" + (300 x 0) = (100 + 300)vv’

v=20m.s' v (4)
F=mAv Vv
At
=300 (20-0) vv OR=100 (20 — 80) vV
0,8 0,8
=7500 N v =-7500 N

.. force exerted by rod on cart is 7500 N towards the cartv” (to the right
(forwards). (5)

The rubber and compressed foam will increase the time v'Fretinversly
proportional to timev” over which the momentum changes, which will
decrease the magnitude of the resultant force acting on the cart and

passengers.v’ F = Ap < CONSTANT v formula
T At < BIGGER
SMALLER (4)

The external force is applied to the cartv’

If seat A was used the head would not be supported and the rest of the body
would accelerate forwards with the seatv’

The head would initially remain stationary due to its inertia.v" (Newton’s 1st
Law).

The passengers would suffer from severe whip lash and could break their
necks.v’

Seat B must be used so that the head is supported and therefore accelerates
with the cart. v/ (5)
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QUESTION 7 29 MARKS
7.1.1negative v (1) 7.1.3130=V/R
7.1.21=V/RvV =1,36 /3

=1,36v' /6 =0,45A

= 0,23 AV (3) It = l2+l3
=0,23 + 0,45
= 0,68Av
Vint/’lost” = € - Vext
=15-136Vv
=0,14V
Vint/’lost” = Irv’
0,14 = (0,68)rv’

r=0,21 Qv'(5)
7.1.4
lost volts
(V) v variable correct
v shape
(VI : v’ line stops at 4 ohms
0 Resistaﬁce of

rheostat (1) (3)

7.2.1The correct answer was

0 R (ohms)

The following graphs were accepted as the question was answered poorly.
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V/V

I/A

I/A

V/V

Gradient of V-I gives
resistance, R

Gradientof |-V gives the
; : 1
inverse of resistance =

(@2
250 |OPTIONT OPTION 2 OPTION 3
- V& P=VI P =V
P=R . 4=1(7) 4=1(7)
T |=0,57..A |=0,57..A
4:V_: 7) v
R R V = IRV P-I2RV
R =12,250v 7 =0,57Rv 4 = (0,57) RV
R =12, 2507 R =12, 2507

7.2.3a) INCREASESY
7.2.3b) bulb A - DECREASES v

bulb B - INCR

EASES v

(3)
(1)
()

7.2.4c) The current in the main branch will decrease/ The voltage across A will

decrease v,

P is directly proportional to 12 / P is directly proportional to V2 v/

The current in bulb B branch will be more than before / The voltage across A

will decrease v/,

P is directly proportional to 12 / P is directly proportional to V2 v/

As the resistance of the light bulbs is constant v/

7.3 P=VIV
=240x9,5
=2280 W
= 2,280 KWV

Cost = 2,280 x g x 1,62v
= R0,74 or 74 centsv

(5),
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QUESTION 8 17 MARKS

8.1.1work done by a net force on an object is equal to the change in the kinetic
energy of the object v'v (AON)  (2)
8.1.2 AEk = Eki — Ekiv

=9-1x2x1%
=8Jv (3)
8.1.3
AEK = Wnetv’ AEK = Wnetv’
Fnet = Wnet/sv’ AEk = AEp — Ftv
=8/5 8 = ((2)(9,8) sine 20 °¥') x 5) —v" Fi x 5
=16 N =5,1 N up the slopev’ (5)
Fnet = Fgi + F+v
1,6 = (2)(9,8) sine 20 °v" + Fs
=5,1 N up the slopev" (5)

8.2.1 The work done on an object is the product of the displacement and the
component of the force parallel to the displacement.  v'v' (AON) (2)
8.2.2Whet = Wappied - Wgravity - Wy
Woravity is independent of the angle and would be constantv’.
(Wi= Fi x s, Fr depends on Fn = FgCosB) as 3 increases Wi will decreasev’.
s is decreasing by the same amount for Wappiea and W+, but overall W would
decrease the mostv’

So Harry is correct, as the angle increases the Whet on the box will decrease.

(9)
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QUESTION 9 35 MARKS
9.1 Inthe absence of air resistance or external force, the mechanical energy of an
object remains constant. v'v/ (2)
9.2 B Vv, All of the mechanical energy will be in the form of kinetic energy v'as the
bob is at its lowest point (h = 0) v (3)
9.3 Mass of a pendulum bob v'v* (2)

9.4. The bob will have to be lifted to different height v as Ek is dependent on the
velocity at Bv' and the velocity at B is dependent on the height v = \/2ghv"  (3)

9.5.1(3)

Mass of bob (kg) Average Maximum I
Velocity (m.s™") 5z (M"s™)
4,54 3,75 0,071
4,99 3,54 0,080v
5,90 3,15 0,101
6,80 3,02 0,110v
7,26 2,90 0,119
9.5.2
mass
8
7 y =61.256x
¥ o6
§ s V'Y scale
"é . v'v'v'Point
g 3 v'LOBF
2 v origin
1 Minus 1 if no labels(6)
0
0 0.02 0.04 0.06 0.08 0.1 0.12 0.14
1
2

9.5.3 The square of the velocity of the bobv" in inversely proportionalv” to the mass of
the bob. v (3)
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9.5.4 Gradient = 22

Ax
_ 5-0Y
" 0.08-0v
= 62,5v kg.m2.s2/Jv (4)

9.5.5Gradient = — v

2

Ek = 2 mv?

Therefore, gradient = 2Ekv

62.5=10 x v3v

v=25m.s'v (4)
9.2.1 A collision in which both momentum and kinetic energy are conserved.

v'vaon (2)
9.2.2DECREASE v, as the kinetic energy would not be conserved v/, so the AEp

would decrease and hence the height. v/ (3)
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