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  A B C D 

Q1 B 2% 84% 13% 1% 

Q2 A 57% 5% 13% 25% 

Q3 B 3% 93% 3% 0% 

Q4 D 6% 9% 17% 68% 

Q5 B 3% 75% 3% 18% 

Q6 C 0% 9% 89% 2% 

Q7 A 69% 22% 6% 1% 

Q8 D 7% 16% 8% 69% 

Q9 C 2% 10% 43% 44% 

Q10 B 8% 81% 3% 8% 

Q11 D 14% 9% 35% 42% 

Q12 D 0% 0% 0% 100% 

Q13 B 6% 76% 8% 10% 

Q14 A 50% 26% 16% 6% 
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Ans-.8
SECTION ll: Part A (19 Marks)

Answer the questions in the spaces provided.
Show all relevant working in questions involving calculations. CANDIDATE NUMBER

Question 15 (3 marks)

The graph below shows the displacement of a remote-controlled car as it moves along

a straight line.

Marks

1

1

E
*tco
Eou(u
E.
,9
EI

9

8

7

6

5

4

3

I
t
0

o 1 2 3 4 5 6 7 I I 101112 13141516
time (s)

(a) What is the total distance traveled by the car?

l6n

%o

1

(b) What is the maximum speed of the car?

-(
S

(c) What is the magnitude of the average velocity of the car between 0 and 14 s?

L

,n. 0:f-7 ms -t

\/
\I
\/

/ \

./ I

./ \
\/

IIIrrlrIIIITIIIIITIII
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Question 16 (4 marks)

A car drives from one house to another along the path shown below

rm

Marks

t
z,( I{tlm

(b) Calculate the displacement of the car from its

tl
!{

"*

aV Sp ee& + e t+ 3-
z-o rb o

2_tq
aI
q
it

$Anr

(a) lf the trip takes 20 minutes, calculate the average speed of the car

=_1 7k,
iLoc e

'....... o.r:.....21:...[ k*l^ -'

${ho^ vnil ,,1 oK
starting point (magnitude and

il' .:...5.2,'3"..

I

direction)

t+'1E

\ar

"( kn',

..n-D o
523'{

\1
3
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Question 17 (4 marks)

A cyclist is moving along a straight road, initially travelling west. The graph of his

velocity as a function of time is shown.
i? (m.s-r )

Marks

I

4

3

2

1

0 t (')
I 2 3 zl 5 6 7 8 910 11 12 13 16

I
I
I

*1

(a) ldentify a time at which the cyclist was stationary.

trr,/Anr Os pr lV;'" lLpr orc-{)

1

(b) Calculate the magnitude of the cyclist's maximum acceleration

a n'a?""':'
**z = 2 ms*:

3>

(c) Calculate the d isplacement at the end of 15 s.

6 *t rf # 4 X

ID + zK **
X,fB drVt3
arfA

,vLk-
L2e-lo -''

rL

I s.

a 2
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Question 18 (3 marks)

A car uses a roundabout to make a left turn, following the path shown below. The
circular section of the car's path has a radius of 16 m and the car maintains a constant
speed from A to B.

A

(a) lf the car takes 4.6 s to complete the circular section of the road, calculate its
speed.

t6

B

Marks

I
=...t(.* .x

A ZTJ:X

d5P
T

(b) Calculate the change in velocity of the car from A to B (magnitude and direction).

Av) = vot =..v,q =773 n5 1

6 -+(,

.a.t .NLS" t^/
e

2

1-tt
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Question 19 (5 marks)

A plane can accelerate at 3 m s-2 from rest down a runway that is 2000 m long. lf the

plane cannot take off it must slow down again before reaching the end of the runway.

It can decelerate at 2 m s-2.

There is a point of no return when the plane cannot stop before the end of the runway

if it fails to take off.

(a) On the axes below, sketch a velocity-time graph for the situation where the

plane fails to take off but uses the entire length of the runway (no numerical

values required).

v

Marks

v

+, .slnoud hu rchzLab| snol[u-''k!"nn {; 
.,

li lLnT w€re affnin)Uy qu{;il e ( -o.k'2
(b) Calculate the maximum speed reached by the plane in that situation.

V 3l ,:r

I
. .[.

V
.3_

.L 1 'L
. . . .1^. 1.. ?;.... 

. . . .... 
1. 

. ..4a.1.. ..A Ov c /
( J ts'lrr.{i.VA,Yt L,}*q

. J,= r.L^ ee* on k...hw e s

'(.v{r Y:'2^uL:?eoo

I

5.8. t
L

.5...:.ana
Mao = v. It, *i---)

f ,r=3i ,Sa V:

6, *{a ighl' [M,z s
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SECTION ll: Part D (15 Marks)

Answer the questions in the spaces provided.
Show all relevant working in questions involving calculations. CANDIDATE NUMBER

Question 28 (3 marks)

A coil of wire is wrapped around a hollow cardboard tube, as shown. A power supply
is connected to the coil and the current creates an electromagnet.

Marks

-ro

The coil carries a current of 6 A and has a length of 15 cm, with 40 turns of wire.

(a) Determine the strength of the magnetic field inside the coil

A QQ2

(b) lndicate on the diagram with the letter N the position of the North pole of the

electromagnet.

2

1
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Question 29 (4 marks)

The graph below shows vertical displacement versus horizontal displacement for a
wave travelling to the right at a speed of 10 m s-1.

vertical
displacement (cm)

-{----} t"--+-

cm

Marks

2

6
5
4
3
2

23 30 40 45

J-.I 
horizontal

60 displacement (m)

From the information in the graph, determine:

(a) the wavelength of the wave.

SQrn

(b) the amplitude of the wave

I

O5 1

(c) the period of the wave.

v .ft\ -r-I.: .
\

V
3
to.

3

10 15

Page 24
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Question 30 (4 marks)

A ray of light enters a gemstone as shown below. lt reflects twice within the gemstone,

then exits.

(a) Show that the of the gemstone must be at least 1.7. Justify your
Cs 3<o

P

Marks

3

answer.

of the light within the gemstone.

a

.3.t.n4. 0............ n.ge ,rx*c'fl,, .ft.nafnw.

.(ty^t{on*
S,n36o

---Q^r--.
t)

c

JC> ..0gro {a*7.h7
t

Assuming that the refractive index of the gemstone is 1.8, determine the speed

3
i:6 l':6

l, C+ O toS ,*,fS(ot -
1

c

tol,l
,tU n+(a-l

L I 1 14'n'^
i4{vr/i f<-

Page 25
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Question 31 (2 marks)

A light sensor which measures the intensity of light is placed a distance dr = 15 cm
from a point light source, as shown.

Light sensor

@ point light source

Marks

dr

lf the intensity at that distance is 2.0 W m-2, determine the distance dz at which the
intensity will be 1.5 W m-2.

z

Question 32 (2 marks)

Two waves are depicted
the two waves.

on the graph below. Draw on the graph the su

2

kn
, rt5

A^J prr ) f *lrrs

I I Qtc /-.

co
E

$o
o-

-(!)o

.r

I

2

C:ai7 .3...r-tfr..3..n.......=

Page 26



SECTION ll: Part E (12 Marks)

Answer the questions in the spaces provided.
Show all relevant working in questions involving calculations.

A.+u

R I &
CANDIDATE NUMBER

Question 33 (2 marks)

Calculate the readings on the ammeter and voltmeter in the circuit below

6V

Marks

+

3f) 5ft

.......R.n*.... :......8

.t s lri lov

-'. T' I

o
vr = .........../o.v...

2*

V

e., = .........2.A,
2

II
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Question 34 (5 marks)

Consider the circuit shown below

8V

3n

Calculate:

(c) The voltage across the 8 e resistor

..:*x#..<.
tg rtn o zoJ

./
4.*....:...2.:.6.?. *.....

I?fu

Marks

(^ %
, 2'(7*

--c

IN

4fl

,l *)
+t-LA,

o(a) The total resistance of the circuit.

...r....3 .. .t. ..?.....t.....4x ..

(b) The current through the 3 A resistor.

..=....t.X./-<*.r o. .... : {f/ tz.'..(

2

l'..kA=^ I

1

= 3.77u
(d) The current through the 4 a resistor

.r

r

I
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Question 35 (5 marks)

Consider the circuit shown below

(a) Calculate the amount of power used by Resistor X when the switch is open.

(

o{z

YX

Marks

2

o
z

T'36 /z+ = l'S,c.'1"""""""' V.r.. :...1.8-v..,.,. -'(L/ )
ND D

J tDT 5?r,

..../...$.."..t ..LZ. L)
P|*v

(b) When the switch is closed, the total power consumption of the whole circuit

increases by a factor of f. Calculate the resistance of,Resistor Z. - )

Q) 
-" 

I F tto l4h'Ll'A U-vc uw+^g ;

(
,....?.?. r.. 2......:.......3. A.h?.. .. .. .. .3... *-.......{..:.. 2 :.f. *. )

o 6v<

R 6
2a'3^ 6

END OF EXAMINATION

a +I

3

12rl12rl
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