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QUESTION 1
1.1 D
1.2 A
1.3 A
14 D
1.5 B
16 D
1.7 C
18 C
19 B
1.10 B
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QUESTION 2
2.1.1 Resultant vector is the single vector which has the same effect as the original vectorsv’
acting together.v’ (2)
212 (4-1,2)=28 m.s™'v west.y (2)
213 t=sv' =120v =40s v
v 3 3)
2.1.4 Displacement is a change in position. ¥v/ (2)
215 s=uxt
=2,8x40v c.o.e from 2.1.2 and 2.1.3.
=112 mv’_westvy’ (3)

2.21 PARCEL | +

u=0 s =ut+ Yat? v

VX 150 = 0 + 14(9,8)2Y’

a=98m.s (

s=150m t=5533sv

t=7?

TRUCK s = ut + Ysat?

u=0m.s"’

V= x 90 = 0 + %(a)5,5332v

a="7? a=588m.s?v

s=90m

t=5,533s (5)
2.2.2 Impulse is the product of the net force and the contact time. v'v’ (2)

2.2.3 The soft mattress increases the timev” over which the constant change in momentumv”
occurs .. reducing the net force on the parcel.v" Fpet =t v 4)

[23]
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QUESTION 3

3.1 Stone A
a=Av

1,5
=48 m.s?v (3)

32 g=GMVY
2

4,8=67x10"xM¥
(1,6 x 10%)2

M=1.83 x 10" kg v (3)

33 u=12ms’ v=u+aty

v=0
a=-48ms? 0=12-48tv

S =X t=25s"v
t=? (3)

3.4  Stone A (I positive, sa = distance | from top of cliffy Stone B (T positive, sz is distance T from bottom of cliff)

s=ut+ Yat?v s = ut + Yat?
oh = 4t + Y4(4 BV S0 = 12t + YA(-4,8)2 ¥
sa =4t + 2’41:2 (1) sg =12t - 2,4t2 (2)

sa + sg = 56 m ¥’ method
4t + 2 412 + 12t — 2,412 = 56

16t = 56
t=35sv (5)
3.5.1 Bottom of cliff. v (1)
3.5.2 4
S
(m)
X T4 T2 >t Shape v
i | ) Start at 0 and end at T,V (3)
Intersect at X v/

[18]
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QUESTION 4
411 T Fret =ma v
ya=12m.s2 mg—-T =ma
v (16x98)-T=(16x12)
mg T=13,76NY
(4)
41.2 Frv’ Ft = tension
Fn < Fg Fg = weight
Ff = Friction
v'Fs
Fn = normal
Vv Fav (4)
Horizontal forces
41.3 Fre=ma a=1.2ms?
(13,76 cos 15)Y —Fiv' = (3,4x 1,2)Y coefrom411 [ 5, | Teos!3
Fi=921NvY + (4)
Vertical forces
414 Fn=Fy— Frsin P latsints
= (3,4 x9,8)¥ —13,76(sin 15)Y"  c.o.e from 4.1.1 - ,
=29,76 N v (3)
Fg
4.2.1 Frictional force due to a surface is the force that opposes the motion of an object v
and acts parallel to the surface with which the object is in contact.v’ (2)
4.2.2 DECREASES. (1)
423 Fi=p.FN\Y . FraFn
Normal decreasesv¥’ since Fn = Fq - Frsin®, as 0 increases, the vertical component
(Frsin®) of tension increases.v’ (3)
431 P=Fvv
40 =(mx9,8¥ x0,5v
m = 8,16 kgv’ (4)
4.3.2 (a) ™ u=0,5m.s" v2=u2+ 2as v
v="?

a=-9,8 ms? v2 =052 + 2(-9,8)(-2)v¥
s=-2m v=628 ms'v

t=x

(u, a, s can all be + if consider g |n down from top of table.) (4)
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(b)  Up and down together T + s=ut+%%at?vy

v=u+atv OR -2 = 0,5t + %5 (-9,8)t?

-6,28=0,5-9,8tvv 492 -05t—2=0vvY

t=0,69sv t=069sv
OR Uponly Down only

v =u + at s = ut + Yat?

0=0,5-9,8t 2,0128 = 0 + 5(9,8)t?

t=0,05s v t=0,64sv

v2 = u? + 2as

0=0,52+2(-9,8)s Total time = 0,05 +0,064 = 0,69 s v

$s=0,0128 mv (4)

[33]

QUESTION 5
5.1 The principle of conservation of mechanical energy states that in the absence of air

resistance or any external forces, the mechanical energy of an OBJECT is constant.¥'v'(2)
52 (Ep+Ekp=(Ep+Eka ¥ method

Y40x9,8xh="%x40x7%?Y

h=25mv 4)
5.3 The law of conservation of linear momentum states that the total linear momentum of an

ISOLATED SYSTEM remains constant (is conserved). v'v’ (2)
54

p Before collision = p After coIIision}
m1 U1 + mz uz = (M1 + M2)v v

v (40 x 7) + (30 x 0) = (40 + 30)vv’

v=4ms'v 4)
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551 u=Fv
Fn
= 59,4 v
70 x 9,8 cos 30v
=01v (4)

5.5.2 Method 1: N 2"9 Jaw and uvast

Fret =m.a

mgsind — Ff = ma

(70 x 9,8 sin 30)v —59,4v = 70 x av’

a=4,0514 m.s? Both formulae (method)v’

v2 = u? + 2as
=42 + 2(4,0514)5v c.o.e from 5.4
=752 m.s'v

Method 2: Work energy theorem

Whet = AEk Vo,
Fretx s = Yam(v2 —u?)| (VU 7V =4
(70 x 9,8sin30v — 59,4¥) x 5v = Y2 x 70 x (V2 — 42)Y
v=752m.s’'vy (6)
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Method 3: Conservation of energy

Wi=F¢xs
=594 x 5v
=297 J

Exat Q = % mv?
=% x70x42v  c.o.efrom5.4
=560 J

Ex at Q = mgh
= (70 x 9,8)¥ x (5 sin 30)v’
=70x9,8x25
=1715J

Ex at R = (mgh + Ek)a — Ws
= 1715 + 560 — 297 v'method
=1978 J

» mv2=1978 J

% x 70 x v2 = 1978
v=752m.s’'vy

[22]
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QUESTION 6

6.1  An electric field Is a region of space in which an electric charge experiences a force. (2)

6.2 NEGATIVE.Y (1)

\:}:/ c.o.e from 6.2
s (S < shape v

g ~

directionv’
\ (2)

6.4 E=KQv
r2
3,6x10*=9x10°xQv
0,52
Q=1x106C v (3)

6.3

6.5.1 POSITIVEY (1)

6.5.2 Q=5x10"x1,6x 10"
=8x108CVv (2)

66 E=F

q

Eqv

3,6 x10x8x10% v c.o.e from 6.5.2
=0,29 N v towards A (LEFT) v

F

OR F=kaqiqv

r2
=9x10°x1x10%x8x10%v co.e from 6.4 and 6.5.2
0,52
= 0,29 Nv towards A v (LEFT) (4)
6.7 To the left of sphere A¥'Y (2)

[17]
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QUESTION 7
7.1.1 Energy (W) ¥
Headingv’
A
7.1.2 Pointsv’
W (I) Scalev’
Labelsy' v’
Linev’
A3
7.1.3 gradient = AyY’
Ax Points shown on graph v/
=155-90 v
0,1775-0,1
= 866,67 J. A% (Check points and allow range)
7.1.4 W =I°Rt
W = Rt

R=14,44 Qv
7.2.1 Emf is the total energy supplied per coulomb of chargev” by the cell.v
722 e=I(R+r)v Rp=18 x 12
24 =3(7,2v +ry 18 +12
r=08Qv =72Q
7.2.3 Ratio 12:18 OR 1=4
2:3  (SPARTS) =24-(08x3) OR 1=72x3
I=3vx3A=18AY 12
5 =216v
12v
=18 AV
7.2.4 (a) Increasesy’

|2
-. gradient = Rt/
v'866,67 = R x 60v" conversion c.o.e from 7.1.3

(b) e R hasincreased
e | through battery has decreased¥’ | = (¢/r +1)

Page 9 of 12

e Less energy used (volts lost)¥” moving smaller current through INTERNAL

RESISTANCE of battery.v’ (V1 =¢-lostV or Vi =¢~Lr)
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QUESTION 8
8.1.1
Concentric circlesv’
Furtherapartv’
Directionv’
8.1.2 ]
Magnetic field
|
Tobattery  [fe=+=+s I
|
8.1.3 - v o~
Magnet | ‘"\\_ _.-=""" ] Magnet
\‘\ ,,l
~‘~\ ,”‘—-
“S‘:Zz\ _/,':’,A—‘ N\/
-_'“:s“~‘-—_'_p:—"‘_-
S e S
DS SR sy sl s

(a) On diagram v/
(b) On diagram v
Use stronger magnets.v’

Pass a stronger current through conductor.v’
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8.2.1 (1) and 8.2.2 (1) on this diagram.

8.2.3

8.2.4

8.2.5

8.2.6

8.3.1

8.3.2
8.3.3

Eiﬁ small coil

solenoid I

VVVVVVV VYV

axis of

solenoid W Nv

The induced current flows in a direction so as to set up a magnetic fieldv' to oppose
the change in magnetic flux.v’ (2)

On the diagram. (2)

There is a change in fluxv" in the small coil v .. there is an induced emf in the small coil and
hence an induced current. (2)

The magnetic field set up by the solenoid remains constantv” .. rate of change of flux is

zero.v’ (2)
Slip rings.v’ (1)
Emf
0 0) 2
Horizontal.v’ (1)
Peak emf 2x greater.v’

Frequency doubled .. period halved.v’

Reflect graph about x — axis.v’

(see graph) (3)
[23]
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QUESTION 9

9.1.1 Threshold (cut-off) frequency is the minimum frequency of incident radiationv” at which
electrons will be emitted from a particular metal.v/ (2)

9.1.2 Greater than. (1)

9.1.3 There is a reading on the ammeterv” which indicates electrons must have been emitted
from the metal plate.v’ (2)

921 E=hcv

53

x 103 x 3 x 108v
280 x 10° v conversion

=7,07x10"J v (4)

>

:6‘

922 E =W, +AEMm v
v 7,07 x10"1°-3,78 x 109 =% x 9,1 x 103'¥ x v2
v=850x10°m.s'v
(850339,30 m.s™") (5)
[14]
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