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Physics – Marking Issues 
 
 
The current in a resistor is 1·5 amperes when the potential difference across it is 7·5 volts.  Calculate 
the resistance of the resistor. 
 
 Answers Mark + Comment Issue 
1. V=IR (½) Ideal answer 
 7·5=1·5R (½) 
 R=5·0 Ω (1) 
 
2. 5·0 Ω (2) Correct answer GMI 1 
 
3. 5·0 (1½) Unit missing GMI 2 (a) 
 
4. 4·0 Ω (0) No evidence/wrong answer GMI 1 
 
5.   Ω (0) No final answer GMI 1 
 

6. Ω 04  
5·1
5·7  R ·===

I
V

 (1½) Arithmetic error GMI 7 

 

7. Ω 04  R ·==
I
V

 (½) Formula only GMI 4 and 1 

 

8. Ω             R ==
I
V

 (½) Formula only GMI 4 and 1 

 

9. Ω            
5·1
5·7

  R ===
I
V

 (1) Formula + subs/No final answer GMI 4 and 1 

 

10. 04  
5·1
5·7  R ·===

I
V

 (1) Formula + substitution GMI 2 (a) and 7 

 

11. Ω 05  
5·7
5·1

  R ·===
I
V

 (½) Formula but wrong substitution GMI 5 

 

12. Ω 5·0  
5·1

75  R ===
I
V  (½) Formula but wrong substitution GMI 5 

 

13. Ω 05  
5·1
5·7  R ·===

V
I

 (0) Wrong formula GMI 5 

 
14. V = IR   7·5 = 1·5 × R   R = 0·2 Ω (1½) Arithmetic error GMI 7 
 
15. V = IR 

 Ω 20  
5·7
5·1  R ·===

V
I

 (½) Formula only GMI 20 
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DATA SHEET

Speed of light in materials Speed of sound in materials

Gravitational field strengths Specific heat capacity of materials

Specific latent heat of fusion of materials Melting and boiling points of materials

Specific latent heat of vaporisation of materials SI Prefixes and Multiplication Factors

Page three

Alcohol

Carbon dioxide

Glycerol

Turpentine

Water

Material

Air

Carbon dioxide

Diamond

Glass

Glycerol

Water

3.0 × 108

3.0 × 108

1.2 × 108

2.0 × 108

2.1 × 108

2.3 × 108

Speed in m/s Material Speed in m/s

Aluminium

Air

Bone

Carbon dioxide

Glycerol

Muscle

Steel

Tissue

Water

5200

340

4100

270

1900

1600

5200

1500

1500

Earth

Jupiter

Mars

Mercury

Moon

Neptune

Saturn

Sun

Venus

10

26

4

4

1.6

12

11

270

9

Gravitational field strength
on the surface in N/kg

Material Specific heat capacity 
in J/kg °C

Alcohol

Aluminium

Copper

Diamond

Glass

Glycerol

Ice

Lead

Water

2350

902

386

530

500

2400

2100

128

4180

Material

Alcohol

Aluminium

Carbon dioxide

Copper

Glycerol

Lead

Water

0.99 × 105

3.95 × 105

1.80 × 105

2.05 × 105

1.81 × 105

0.25 × 105

3.34 × 105

Specific latent heat
of fusion in J/kg

Material Melting 
point in °C

Boiling
point in °C

Alcohol

Aluminium

Copper

Glycerol

Lead

Turpentine

–98

660

1077

18

328

–10

65

2470

2567

290

1737

156

Material

11.2 × 105

3.77 × 105

8.30 × 105

2.90 × 105

22.6 × 105

Specific latent heat
of vaporisation in J/kg

Prefix Symbol Factor

giga

mega

kilo

milli

micro

nano

G

M

k

m

µ
n

1 000 000 000 = 109

1 000 000 = 106

1000 = 103

0.001 = 10–3

0.000 001 = 10–6

0.000 000 001 = 10–9
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Q
uestion N

os 1(a), (b) and (c)

N
O

T
E

S

1.
A

p
u

p
il is se

n
t e

x
a
m

 re
su

lts b
y
 a

 te
x
t m

e
ssa

g
e
 o

n
 a

 m
o
b

ile
 p

h
o
n

e.  T
h

e

fre
q

u
e
n

c
y
 o

f
th

e
 sig

n
a
l re

c
e
iv

e
d

 b
y
 th

e
 p

h
o
n

e
 is 1

9
0
0

M
H

z
.

T
h

e
 m

o
b

ile
 p

h
o
n

e
 re

c
e
iv

e
s ra

d
io

 w
a
v
e
s (sig

n
a
ls).

(a
)

W
h

a
t is th

e
 sp

e
e
d

 o
f

ra
d

io
 w

a
v
e
s?

.........................................................................................................

(b
)

C
a
lc

u
la

te
 th

e
 w

a
v
e
le

n
g
th

 o
f

th
e
 sig

n
a
l.

(c)
T

h
e
 p

u
p

il se
n

d
s a

 v
id

e
o
 m

e
ssa

g
e
 fro

m
 th

e
 m

o
b

ile
 p

h
o
n

e.  T
h

e
 m

e
ssa

g
e

is tra
n

sm
itte

d
 b

y
 m

ic
ro

w
a
v
e
s.  T

h
e
 m

e
ssa

g
e
 tra

v
e
ls a

 to
ta

l d
ista

n
c
e
 o

f

7
2

0
0
0

k
m

.

C
a
lc

u
la

te
 

th
e
 

tim
e
 

b
e
tw

e
e
n

 
th

e
 

m
e
ssa

g
e
 

b
e
in

g
 

tra
n

sm
itte

d
 

a
n

d

re
c
e
iv

e
d

.

122

K
&

U
P

S
M

arks

D
O

 N
O

T

W
R

I
T

E
 I

N

T
H

I
S

M
A

R
G

I
N

S
pace for w

orking and answ
er

S
pace for w

orking and answ
er

3 ×
 10

8m
/s

(1) or (0)

λλ
=

 

=
 0 .16

m

t =
 0 .24

s ×
×

8

6
3 

 10
 =

 1900 
 10

×
8

72000000
 =

 
3

10

v fd
=

 v

O
R

v =
 f λλ

3 ×
 10

8
=

 1900 ×
 10

6
×

 λλ

λλ
=

 0 .16
m

(½
)

(½
)

(1)

(a) u
n

it requ
ired

(b) u
n

it pen
alty if

n
o con

version
 in

to H
z (–½

)

sign
ifican

t figu
re ran

ge:

0 .2    0 .16    0 .158    0 .1579

(c) u
n

it pen
alty if

n
o con

version
 in

to m
 (–½

)



P
a
g
e
 5

Q
uestion N

os  2(a)

N
O

T
E

S

2.
R

a
d

io
 w

a
v
e
s h

a
v
e
 a

 w
id

e
 ra

n
g
e
 o

f
fre

q
u

e
n

c
ie

s.

T
h

e
 ta

b
le

 g
iv

e
s in

fo
rm

a
tio

n
 a

b
o
u

t d
iffe

re
n

t w
a
v
e
b

a
n

d
s.

(a
)

C
o
a
stg

u
a
rd

s u
se

 sig
n

a
ls o

f
fre

q
u

e
n

c
y
 5

0
0

k
H

z
.

W
h

a
t w

a
v
e
b

a
n

d
 d

o
 th

e
se

 sig
n

a
ls b

e
lo

n
g
 to

?

.........................................................................................................

K
&

U
P

S
M

arks

D
O

 N
O

T

W
R

I
T

E
 I

N

T
H

I
S

M
A

R
G

I
N

1

W
aveband

F
requency R

ange
E

xam
ple

L
o
w

 fre
q

u
e
n

c
y

(L
F

)
3
0

k
H

z
 –

 3
0
0

k
H

z
R

a
d

io
 4

M
e
d

iu
m

 fre
q

u
e
n

c
y

(M
F

)
3
0
0

k
H

z
 –

 3
M

H
z

R
a
d

io
 S

c
o
tla

n
d

H
ig

h
 fre

q
u

e
n

c
y

(H
F

)
3

M
H

z
 –

 3
0

M
H

z
A

m
a
te

u
r ra

d
io

V
e
ry

 h
ig

h
 fre

q
u

e
n

c
y

(V
H

F
)

3
0

M
H

z
 –

 3
0
0

M
H

z
R

a
d

io
 1

 F
M

U
ltra

 h
ig

h
 fre

q
u

e
n

c
y

(U
H

F
)

3
0
0

M
H

z
 –

 3
G

H
z

B
B

C
 1

 a
n

d
 I

T
V

S
u

p
e
r h

ig
h

 fre
q

u
e
n

c
y

(S
H

F
)

3
G

H
z
 –

 3
0

G
H

z
S

a
te

llite
 T

V

m
ed

iu
m

 frequ
en

cy  O
R

  m
f

n
ot:  R

ad
io Scotlan

d
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Q
uestion N

os  2(b)

N
O

T
E

S

1112

2.
(con

tin
u

ed
)

(b
)

T
h

e
 d

ia
g
ra

m
 sh

o
w

s h
o
w

 ra
d

io
 sig

n
a
ls o

f
d

iffe
re

n
t w

a
v
e
le

n
g
th

s a
re

 se
n

t

b
e
tw

e
e
n

 a
 tra

n
sm

itte
r a

n
d

 a
 re

c
e
iv

e
r.

(i)
W

h
ic

h
 o

f
th

e
 w

a
v
e
s in

 th
e
 d

ia
g
ra

m
 sh

o
w

s d
iffra

c
tio

n
?

.................................................................................................

(ii)
W

h
a
t d

o
e
s th

is in
d

ic
a
te

 a
b

o
u

t th
e
 w

a
v
e
le

n
g
th

 o
f

th
e
 d

iffra
c
te

d

w
a
v
e
 c

o
m

p
a
re

d
 to

 th
e
 o

th
e
r tw

o
 w

a
v
e
s?

.................................................................................................

(iii)
T

h
e
 

E
a
rth

’s 
io

n
o

sp
h

e
re

 
is 

sh
o

w
n

 
o

n
 

th
e
 

d
ia

g
ra

m
. 

 
T

h
e

io
n

o
sp

h
e
re

 
is 

a
 

la
y

e
r 

o
f

c
h

a
rg

e
d

 
p

a
rtic

le
s 

in
 

th
e
 

u
p

p
e
r

a
tm

o
sp

h
e
re.  H

ig
h

 fre
q

u
e
n

c
y
 w

a
v
e
s a

re
 tra

n
sm

itte
d

 a
s sk

y
 w

a
v
e
s.

E
x
p

la
in

 h
o
w

 th
e
 tra

n
sm

itte
d

 w
a
v
e
s re

a
c
h

 th
e
 re

c
e
iv

e
r.

.................................................................................................

(iv
)

S
u

p
e
r h

ig
h

 fre
q

u
e
n

c
y
 (S

H
F

) sig
n

a
ls a

re
 sh

o
w

n
 a

s sp
a
c
e
 w

a
v
e
s o

n

th
e
 d

ia
g
ra

m
.  A

lth
o
u

g
h

 th
e
y
 c

a
n

 o
n

ly
 tra

v
e
l in

 stra
ig

h
t lin

e
s, th

e
y

c
a
n

 b
e
 u

se
d

 fo
r c

o
m

m
u

n
ic

a
tio

n
s o

n
 E

a
rth

 b
e
tw

e
e
n

 a
 tra

n
sm

itte
r

a
n

d
 re

c
e
iv

e
r.

D
e
sc

rib
e
 h

o
w

 th
e
 S

H
F

 sig
n

a
ls g

e
t to

 th
e
 re

c
e
iv

e
r.

.................................................................................................

.................................................................................................

.................................................................................................

K
&

U
P

S
M

arks

D
O

 N
O

T

W
R

I
T

E
 I

N

T
H

I
S

M
A

R
G

I
N

space w
ave

sky w
ave

re
c
e
iv

e
r

N
o
t to

 sc
a
le

io
n

o
sp

h
e
re

tra
n

sm
itte

r

su
rface

w
ave

E
a
rth

su
rface (w

aves)

(b) (ii)
accept:
big

ger/larger/greater/h
igh

er/large/h
igh

n
ot:  “w

id
er”, an

y an
sw

er based
 on

 frequ
en

cy

(b) (iii)
accept:
reflection

, (total in
tern

al) reflection

d
o n

ot accept:  
“bou

n
ce (off

ion
osph

ere)”, refraction

lon
ger (w

avelen
gth

)

th
e (rad

io) w
aves are reflected

 by th
e ion

osph
ere

m
en

tion
 of

satellite (1) 
+

 an
y valid

 fu
n

ction
 of

satellite (1)
eg

“sign
als tran

sm
itted

 back to E
arth

”
“sign

al am
plified

/focu
sed

”
“sign

al frequ
en

cy altered
”
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Q
uestion N

os  3(a)

N
O

T
E

S

3.
A

 d
o
o
r e

n
try

 sy
ste

m
 in

 a
n

 o
ffic

e
 b

lo
c
k
 a

llo
w

s v
id

e
o
 a

n
d

 a
u

d
io

 in
fo

rm
a
tio

n

to
 b

e
 se

n
t b

e
tw

e
e
n

 tw
o
 p

e
o
p

le.

(a
)

A
c
a
m

e
ra

 a
t th

e
 e

n
tra

n
c
e
 u

se
s a

 le
n

s to
 fo

c
u

s p
a
ra

lle
l ra

y
s o

f
lig

h
t o

n
to

a
 d

e
te

c
to

r.

P
a
rt o

f
th

e
 c

a
m

e
ra

 is sh
o
w

n
 in

 th
e
 d

ia
g
ra

m
 b

e
lo

w
.

(i)
C

o
m

p
le

te
 th

e
 d

ia
g
ra

m
 a

b
o
v
e
 b

y
:

(A
)

d
ra

w
in

g
 th

e
 le

n
s u

se
d

;

(B
)

c
o
m

p
le

tin
g
 th

e
 p

a
th

 o
f

th
e
 lig

h
t ra

y
s.

(ii)
U

sin
g
 in

fo
rm

a
tio

n
 fro

m
 th

e
 d

ia
g
ra

m
, c

a
lc

u
la

te
 th

e
 p

o
w

e
r o

f
th

e

le
n

s u
se

d
 in

 th
e
 c

a
m

e
ra

.

22

K
&

U
P

S
M

arks

D
O

 N
O

T

W
R

I
T

E
 I

N

T
H

I
S

M
A

R
G

I
N

d
e
te

c
to

r

S
pace for w

orking and answ
er

c
a
m

e
ra

p
o
sitio

n

o
f

le
n

s

p
a
ra

lle
l ra

y
s o

f

lig
h

t

1
6

m
m

in
d

epen
d

en
t m

arks 
(1) for correct len

s sh
ape

(1) for focu
sed

 rays on
d

etector
rays m

u
st m

eet at m
id

-poin
t of

d
etector

rays d
raw

n
 m

u
st be reason

ably straigh
t

ign
ore rays d

raw
n

 in
sid

e
d

otted
 box

if
P

 =
 0 .0625

D
 as fin

al an
sw

er  –  d
ed

u
ct (½

) (u
n

it error)
1

P
  =

 

1
    =

  
.0016
.

    =
62

5D

f
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Q
uestion N

os  3(b)

N
O

T
E

S

3.
(con

tin
u

ed
) 

(b)
T

h
e
 d

o
o
r e

n
try

 sy
ste

m
 u

se
s a

 b
la

ck
 a

n
d

 w
h

ite
 te

le
v
isio

n
 sc

re
e
n

.

D
e
sc

rib
e
 h

o
w

 a
 m

o
v
in

g
 p

ic
tu

re
 is se

e
n

 o
n

 th
e
 te

le
v
isio

n
 sc

re
e
n

.

Y
o
u

r d
e
sc

rip
tio

n
 m

u
st in

clu
d

e
 th

e
 te

rm
s:

lin
e bu

ild
 u

p
im

age reten
tion

brigh
tn

ess variation
.

.........................................................................................................

.........................................................................................................

.........................................................................................................

.........................................................................................................
3

K
&

U
P

S
M

arks

D
O

 N
O

T

W
R

I
T

E
 I

N

T
H

I
S

M
A

R
G

I
N

aw
ard

 m
arks:

2 ×
 (½

) for d
escribin

g lin
e bu

ild
 u

p

2 ×
 (½

) for d
escribin

g im
age reten

tion

(½
) for d

escribin
g brigh

tn
ess variation

(½
) for m

en
tion

 of
all 3 term

s in
 con

text 
w

ith
 correct explan

ation

eg
•

lin
e bu

ild
 u

p is w
h

en
 electron

s (½
) scan

 across screen
 (½

)
•

im
age reten

tion
 is w

h
en

 brain
/eye retain

s (½
)

each
 pictu

re w
h

ile n
ext is prod

u
ced

 (½
) (or pictu

re is
prod

u
ced

 25 tim
es per secon

d
)

•
brigh

tn
ess variation

 is by ch
an

gin
g n

u
m

ber/in
ten

sity of
electron

 beam
 (½

)
+

 all 3 term
s correctly u

sed
 in

 con
text (½

)
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Q
uestion N

os  4(a)

N
O

T
E

S

4.
T

h
e
 c

o
n

su
m

e
r u

n
it in

 a
 h

o
u

se
 c

o
n

ta
in

s a
 m

a
in

s sw
itc

h
 a

n
d

 c
irc

u
it b

re
a
k
e
rs

fo
r d

iffe
re

n
t c

irc
u

its.

(a
)

(i)
W

h
a
t is th

e
 p

u
rp

o
se

 o
f

th
e
 m

a
in

s sw
itc

h
?

.................................................................................................

(ii)
T

w
o
 o

f
th

e
 c

irc
u

its h
a
v
e
 n

o
t b

e
e
n

 la
b

e
lle

d
.

W
h

ic
h

 c
irc

u
it is:

th
e
 rin

g
 c

irc
u

it?
.............................

th
e
 lig

h
tin

g
 c

irc
u

it?
.............................

(iii)
T

h
e
 c

u
rre

n
t ra

tin
g
s fo

r th
e
 rin

g
 c

irc
u

it a
n

d
 th

e
 lig

h
tin

g
 c

irc
u

it a
re

d
iffe

re
n

t.

S
ta

te
 a

n
o
th

e
r d

iffe
re

n
c
e
 b

e
tw

e
e
n

 th
e
 rin

g
 c

irc
u

it a
n

d
 th

e
 lig

h
tin

g

c
irc

u
it.

.................................................................................................

111

K
&

U
P

S
M

arks

D
O

 N
O

T

W
R

I
T

E
 I

N

T
H

I
S

M
A

R
G

I
N

c
o
o
k
e
r

A4
5

A
m

a
in

s

sw
itc

h

3
0

A
2
0

A
1
5

A
5

A

B

sh
o
w

e
r

C

w
a
te

r
h

e
a
te

r

D
E

to sw
itch

 off
all circu

its
(a) (i)

accept:
to tu

rn
 on

/off
all

circu
its/electrical applian

ces
to sw

itch
 off:  electricity su

pply/pow
er/cu

rren
t

to isolate m
ain

s

d
o n

ot accept:
“to sw

itch
 off

m
ain

s”, “to ch
an

ge fu
se”

(a) (iii)
accept:
w

ire th
ickn

ess
cost
ch

eaper/th
in

n
er w

ire  for ligh
tin

g circu
it

B
(½

)

(½
)

E

th
icker w

ire in
 rin

g circu
it  O

R
  tw

o path
s (for cu

rren
t) in

rin
g circu

it
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D
O

 N
O

T

W
R

I
T

E
 I

N

T
H

I
S

M
A

R
G

I
N

4.
(con

tin
u

ed
)

(b
)

(i)
A

 2
5

W
 la

m
p

 is d
e
sig

n
e
d

 to
 b

e
 u

se
d

 w
ith

 m
a
in

s v
o
lta

g
e.

C
a
lc

u
la

te
 th

e
 re

sista
n

c
e
 o

f
th

e
 la

m
p
.

(ii)
F

o
u

r o
f

th
e
se

 la
m

p
s a

re
 c

o
n

n
e
c
te

d
 in

 p
a
ra

lle
l.

C
a
lc

u
la

te
 th

e
 total

re
sista

n
c
e
 o

f
th

e
 la

m
p

s.

S
pace for w

orking and answ
er

S
pace for w

orking and answ
er

V
 =

 230
V

(1)

Ω

P
25

.
I  =

 
=

 =
 0

109
V

230

V
 R

 =
  I

230
=

 
.0109

=
2110

Ω 22

V
R

 =
  

P

230
=

 
25

=
2116

O
R 

T
1

2
3

4

T 1
1

1
1

1
  =

 
+

+
+

R
R

R
R

R

1
1

1
1

         =
 

+
 

+
 

+
 

2116
2116

2116
2116

4
         =

2116

2116
R

     =
 

=
 529

4
ΩΩ

(½
)

(½
)

(1)

(½
)

(½
)

(1)
s.f. 
ran

ge:      2000    2100    2120    2116

O
R

P
 =

 4 ×
 25 =

 100
W

     ⇒⇒

(½
)

(½
)

(1)

2

2

V
P

=
R

230
100

=
R

R
=

529
ΩΩ

(½
)

(½
)

(1)

(b) (i)
(½

) m
ax if

an
y voltage oth

er th
an

 230
V

 or 240
V

 u
sed

if
240

V
 u

sed
 th

en
 d

ed
u

ct (1)
if

230
V

 is left as th
e fin

al an
sw

er th
en

 m
u

st h
ave u

n
it for (1) 

sig.fig. ran
ge:  if

I =
 0 .109

A
 ⇒⇒

R
 =

 2000 2100 2110

(b) (ii)
if

less th
an

 4 “com
pon

en
ts”

eg

th
en

 aw
ard

 (½
) on

ly

if:
aw

ard
 0 m

arks

accept:

T
1

2
3

T
1

2
3

4

T 1
1

1
1

R
R

R
R

1
1

1
1

 R
R

R
R

R

1
4

2116
529

R
2116

4

==
++

++
⇒⇒

==
++

++
++

==
==

==
ΩΩ

accept
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uestion N
os  5(a), (b) and (c)

N
O

T
E

S

5.
T

w
o
 g

ro
u

p
s o

f
p

u
p

ils a
re

 in
v
e
stig

a
tin

g
 th

e
 e

le
c
tric

a
l p

ro
p

e
rtie

s o
f

a
 la

m
p
.

(a
)

G
ro

u
p

 1
 is g

iv
e
n

 th
e
 fo

llo
w

in
g
 e

q
u

ip
m

e
n

t:

a
m

m
e
te

r; v
o
ltm

e
te

r; 1
2

V
 d

.c. su
p

p
ly

; la
m

p
; c

o
n

n
e
c
tin

g
 le

a
d

s.

C
o
m

p
le

te
 th

e
 c

irc
u

it d
ia

g
ra

m
 to

 sh
o
w

 h
o
w

 th
is e

q
u

ip
m

e
n

t is u
se

d
 to

m
e
a
su

re
 th

e
 c

u
rre

n
t th

ro
u

g
h

, a
n

d
 th

e
 v

o
lta

g
e
 a

c
ro

ss, th
e
 la

m
p
.

(b
)

G
ro

u
p

 
2

 
u

se
s 

th
e
 

sa
m

e
 

la
m

p
 

a
n

d
 

is 
o

n
ly

 
g

iv
e
n

 
th

e
 

fo
llo

w
in

g

e
q

u
ip

m
e
n

t:

la
m

p
; o

h
m

m
e
te

r; c
o
n

n
e
c
tin

g
 le

a
d

s.

W
h

a
t p

ro
p

e
rty

 o
f

th
e
 la

m
p

 is m
e
a
su

re
d

 b
y
 th

e
 o

h
m

m
e
te

r?

.........................................................................................................

(c)
T

h
e
 re

su
lts o

f
b

o
th

 g
ro

u
p

s a
re

 c
o
m

b
in

e
d

 a
n

d
 re

c
o
rd

e
d

 in
 th

e
 ta

b
le

b
e
lo

w
.

(i)
U

se
 th

e
se

 re
su

lts to
 c

o
m

p
le

te
 th

e
 la

st tw
o
 c

o
lu

m
n

s o
f

th
e
 ta

b
le.

(ii)
W

h
a
t 

q
u

a
n

tity
 
is 

re
p

re
se

n
te

d
 
b

y
 
th

e
 
la

st 
tw

o
 
c
o
lu

m
n

s 
o
f

th
e

ta
b

le
?

.................................................................................................

(iii)
W

h
a
t is th

e
 u

n
it fo

r th
is q

u
a
n

tity
?

.................................................................................................
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1
2

V
 d

.c.

I
(A

)
V

(V
)

R
(Ω

)
I
V

I
2R

2
1
2

6
24

24

S
pace for w

orking

V

A

(½
) each

 for correct sym
bols

(½
) for correct position

in
g of

am
m

eter
(½

) for correct position
in

g of
voltm

eter
(½

) for correct “w
orkin

g circu
it”

IV
 =

 2 ×
 12 =

 24           I 2R
 =

 2
2

×
 6 =

 24

P
ow

er  (n
ot P

)

W
att  /  W

R
esistan

ce  /  R

(1) for each
 correct en

try
d

ed
u

ct (½
) if

an
sw

ers n
ot in

serted
 

in
to table

u
n

it n
ot n

ecessary

(a) for w
ron

g position
in

g of
am

m
eter or voltm

eter lose 
“w

orkin
g circu

it”
m

ark

(b) N
ot

“oh
m

s”

(c) (i) if
an

sw
ers d

o n
ot appear in

 table d
ed

u
ct (½

)
bu

t th
e an

sw
ers m

u
st

be id
en

tifiable as IV
 an

d
 I 2R

 if
ou

tw
ith

th
e table



P
a
g
e
 1

2
Q

uestion N
os 6(a) and (b)

N
O

T
E

S

6.
T

h
e
 th

y
ro

id
 g

la
n

d
, lo

c
a
te

d
 in

 th
e
 n

e
c
k
, is e

sse
n

tia
l fo

r m
a
in

ta
in

in
g
 g

o
o
d

h
e
a
lth

.

(a
)

(i)
A

 ra
d

io
a
c
tiv

e
 so

u
rc

e
, w

h
ic

h
 is a

 g
a
m

m
a
 ra

d
ia

tio
n

 e
m

itte
r, is u

se
d

a
s 

a
 

ra
d

io
a
c
tiv

e
 

tra
c
e
r 

fo
r 

th
e
 

d
ia

g
n

o
sis 

o
f

th
y

ro
id

 
g
la

n
d

d
iso

rd
e
rs.

A
 sm

a
ll q

u
a
n

tity
 o

f
th

is tra
c
e
r, w

ith
 a

n
 a

c
tiv

ity
 o

f
2
0

M
B

q
, is

in
je

c
te

d
 in

to
 a

 p
a
tie

n
t’s b

o
d

y.  A
fte

r 5
2
 h

o
u

rs, th
e
 a

c
tiv

ity
 o

f
th

e

tra
c
e
r is m

e
a
su

re
d

 a
t 1

.2
5

M
B

q
.

C
a
lc

u
la

te
 th

e
 h

a
lf

life
 o

f
th

e
 tra

c
e
r.

(ii)
A

n
o
th

e
r ra

d
io

a
c
tiv

e
 so

u
rc

e
 is u

se
d

 to
 treat

c
a
n

c
e
r o

f
th

e
 th

y
ro

id

g
la

n
d

.  T
h

is so
u

rc
e
 e

m
its o

n
ly

 b
e
ta

 ra
d

ia
tio

n
.

W
h

y
 is th

is so
u

rc
e
 u

n
su

ita
b

le
 a

s a
 tracer

?

.................................................................................................

.................................................................................................

(iii)
T

h
e
 e

q
u

iv
a
le

n
t d

o
se

 is m
u

c
h

 h
ig

h
e
r fo

r th
e
 b

e
ta

 e
m

itte
r th

a
n

 fo
r

th
e
 g

a
m

m
a
 e

m
itte

r.

W
h

y
 is th

is h
ig

h
e
r d

o
se

 n
e
c
e
ssa

ry
?

.................................................................................................

(b
)

W
h

a
t a

re
 th

e
 u

n
its o

f
e
q

u
iv

a
le

n
t d

o
se

?

.........................................................................................................
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S
pace for w

orking and answ
er

T
h

y
ro

id

g
la

n
d

20 →→
10 →→

5 →→
2 .5 →→

1 .25
M

B
q

(½
) for h

alvin
g

4 h
alf

lives
=

 52 h
ou

rs
(½

) for correct n
o of

½
 lives

h
alf

life
=

 13 h
ou

rs
(1) for an

sw
er 

(u
n

it requ
ired

)

it is a beta em
itter, absorbed

 w
ith

in
 th

e bod
y

O
R

  gam
m

a em
itter requ

ired
, to pass th

rou
gh

 bod
y

(larger d
ose requ

ired
) to kill th

e (can
cerou

s) cells

Sievert (Sv)

(a) (ii)
accept: 

an
y an

sw
er in

d
icatin

g th
e absorption

 of
or

pen
etration

 by

d
o n

ot accept:
an

y an
sw

er in
volvin

g ½
 life, 

“
m

ore ion
isin

g”, “
is w

eaker”

(a) (iii)
n

ot:
w

eaker/stron
ger/sh

rin
k an

sw
er O

R
 “to be m

ore effective”

ββ
γγ

ββ
ββ
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os  7(a)(i)

N
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T
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7.
A

 
n

e
w

b
o
rn

 
b

a
b

y
 
is 

g
iv

e
n

 
a
 
h

e
a
rin

g
 
te

st. 
 
A

 
sm

a
ll 

d
e
v
ic

e
, 

c
o
n

ta
in

in
g
 
a

lo
u

d
sp

e
a
k
e
r a

n
d

 a
 m

ic
ro

p
h

o
n

e
, is p

la
c
e
d

 in
 th

e
 b

a
b

y
’s e

a
r.

(a
)

A
 
p

u
lse

 
o
f

a
u

d
ib

le
 
so

u
n

d
 
la

stin
g
 
1
0

µ
s 

is 
tra

n
sm

itte
d

 
th

ro
u

g
h

 
th

e

lo
u

d
sp

e
a
k
e
r.  T

h
e
 so

u
n

d
 is p

la
y
e
d

 a
t a

 le
v
e
l o

f
8
0

d
B

.

(i)
G

iv
e
 a

 re
a
so

n
 w

h
y
 th

is p
u

lse
 o

f
so

u
n

d
 d

o
e
s n

o
t c

a
u

se
 d

a
m

a
g
e
 to

th
e
 b

a
b

y
’s h

e
a
rin

g
.

.................................................................................................

.................................................................................................
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T
h

e d
u

ration
 of

th
e pu

lse, 10 m
icrosecon

d
s, is very sm

all.
O

R
  O

n
ly prolon

ged
 exposu

re at th
is level w

ill cau
se

d
am

age
O

R
  80

d
B

 is th
resh

old
 level for d

am
age

O
R

  90
d

B
 is th

resh
old

 level for d
am

age



P
a
g
e
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4
Q

uestion N
os 7(a)(ii), (iii) and (b)

N
O

T
E

S
7.

(a)
(con

tin
u

ed
)

(ii)
T

h
e
 tra

n
sm

itte
d

 p
u

lse
 o

f
so

u
n

d
 m

a
k
e
s th

e
 in

n
e
r e

a
r v

ib
ra

te
 to

p
ro

d
u

c
e
 a

 n
e
w

 so
u

n
d

, w
h

ic
h

 is re
c
e
iv

e
d

 b
y
 th

e
 m

ic
ro

p
h

o
n

e.

S
ig

n
a
ls fro

m
 th

e
 tra

n
sm

itte
d

 a
n

d
 re

c
e
iv

e
d

 so
u

n
d

s a
re

 v
ie

w
e
d

 o
n

a
n

 o
sc

illo
sc

o
p

e
 sc

re
e
n

, a
s sh

o
w

n
 b

e
lo

w
.

T
h

e
 a

v
e
ra

g
e
 sp

e
e
d

 o
f

so
u

n
d

 in
sid

e
 th

e
 e

a
r is 1

5
0
0

m
/s.

C
a
lc

u
la

te
 th

e
 d

ista
n

c
e
 b

e
tw

e
e
n

 th
e
 d

e
v
ic

e
 a

n
d

 th
e
 in

n
e
r e

a
r.

(iii)
S

u
g
g
e
st a

 fre
q

u
e
n

c
y
 th

a
t c

o
u

ld
 b

e
 u

se
d

 fo
r th

e
 h

e
a
rin

g
 te

st.

.................................................................................................

(b
)

A
n

 u
ltra

so
u

n
d

 sc
a
n

 c
a
n

 b
e
 u

se
d

 to
 p

ro
d

u
c
e
 a

n
 im

a
g
e
 o

f
a
n

 u
n

b
o
rn

b
a
b

y. 
 

E
x
p

la
in

 
h

o
w

 
th

e
 

im
a
g
e
 

o
f

a
n

 
u

n
b

o
rn

 
b

a
b

y
 

is 
fo

rm
e
d

 
b

y

u
ltra

so
u

n
d

.

S
pace for w

orking and answ
er
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O
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O
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I
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E
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T
H

I
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I
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tra
n

sm
itte

d
 so

u
n

d

re
c
e
iv

e
d

so
u

n
d

9
0

8
0

7
0

6
0

5
0

4
0

3
0

2
0

1
00

0
5

1
0

1
5

2
0

2
5

3
0

3
5

4
0

4
5

5
0

5
5

6
0

tim
e
 in

 µ
s

so
u

n
d

le
v
e
l in

d
B

×

×

-6

-6

30
10

t =
 

2

=
 15 

 10
=

 1500 ×
 15 ×

 10
–6

=
 0 .0225

m

(½
) 

(½
) 

(½
) 

(1) 

an
y stated

 valu
e betw

een
 20 – 20000

H
z in

clu
sive  (u

n
it requ

ired
)

(1) m
ark for in

d
icatin

g reflection
eg

“u
ltrasou

n
d

 reflects of
baby in

 w
om

b”

+
 (1) m

ark for an
oth

er relevan
t poin

t
eg

“u
ltrasou

n
d

 takes d
ifferen

t tim
es to reflect from

 d
ifferen

t
d

epth
s of

tissu
e”

“reflected
 u

ltrasou
n

d
 is d

etected
 by receiver/com

pu
ter”

“apply jelly +
 valid

 d
escription

”

total tim
e =

 30 ×
 10

–6
(½

)
d

 =
 v ×

 t

(a) (ii)
d

ivid
e total t by 2 can

 appear at an
y stage in

 an
sw

er 
if

w
ron

g tim
e selected

 from
 graph

 th
en

:

(½
) for d

 =
 v ×

 t, (½
) for d

ivid
e by 2 on

ly

m
u

st u
se v =

 1500
m

/s

d
ed

u
ct (½

) if
n

o con
version

 of
t in

to secon
d

s

(a) (iii)
ran

ge of
valu

es n
ot

acceptable

(b)
n

ot:
“u

ltrasou
n

d
 bou

n
ces back”

“sou
n

d
 rays”



P
a
g
e
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5
Q

uestion N
os 8(a)

N
O

T
E

S

8.
A

h
ig

h
 

in
te

n
sity

 
L

E
D

 
is 

u
se

d
 

a
s 

a
 

g
a
rd

e
n

 
lig

h
t. 

 
T

h
e
 

lig
h

t 
tu

rn
s 

o
n

a
u

to
m

a
tic

a
lly

 w
h

e
n

 it b
e
c
o
m

e
s d

a
rk

.

T
h

e
 lig

h
t a

lso
 c

o
n

ta
in

s a
 so

la
r c

e
ll w

h
ic

h
 c

h
a
rg

e
s a

 re
c
h

a
rg

e
a
b

le
 b

a
tte

ry

d
u

rin
g
 d

a
y
lig

h
t h

o
u

rs.

(a
)

P
a
rt o

f
th

e
 c

irc
u

it is sh
o
w

n
 b

e
lo

w
.

(i)
S

ta
te

 th
e
 e

n
e
rg

y
 tra

n
sfo

rm
a
tio

n
 in

 a
 so

la
r c

e
ll.

.................................................................................................

(ii)
A

t a
 p

a
rtic

u
la

r lig
h

t le
v
e
l, th

e
 v

o
lta

g
e
 g

e
n

e
ra

te
d

 b
y
 th

e
 so

la
r c

e
ll

is 1
.5

V
.

C
a
lc

u
la

te
 th

e
 v

o
lta

g
e
 a

c
ro

ss th
e
 re

c
h

a
rg

e
a
b

le
 b

a
tte

ry
 a

t th
is lig

h
t

le
v
e
l.
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6
0
0

Ω

2
4
0
0

Ω

so
la

r c
e
ll

S
pace for w

orking and answ
er

ligh
t to electrical (en

ergy)R
T

=
 R

1
+

 R
2

=
 600 +

 2400 =
 3000

( ΩΩ
) (½

)

(½
)

(1)

(½
)

(½
)

2
B

S
1

2

R
V

=
×

 V
R

 +
 R

2400
.

    =
 

1
5

3000
××

=
 1 .2V

(1)

O
R

cell

T

B

V
1

5
I

0
0005(A

)
R

3000

V
IR0

0005
2400

1
2V

⋅⋅
==

==
==

⋅⋅

====
⋅⋅

××
==

⋅⋅

accept
“electric”

d
o n

ot accept
“electricity”
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6
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uestion N
os 8(b)

N
O

T
E

S
8.

(con
tin

u
ed

)

(b
)

T
h

e
 L

E
D

 is sw
itc

h
e
d

 o
n

 u
sin

g
 th

e
 fo

llo
w

in
g
 c

irc
u

it.

(i)
N

a
m

e
 c

o
m

p
o
n

e
n

t X
.

.................................................................................................

T
h

e
 g

ra
p

h
 b

e
lo

w
 sh

o
w

s th
e
 v

o
lta

g
e
 a

c
ro

ss th
e
 L

D
R

 in
 th

is c
irc

u
it

fo
r d

iffe
re

n
t lig

h
t le

v
e
ls.

L
ig

h
t le

v
e
l is m

e
a
su

re
d

 in
 lu

x
.

(ii)
F

o
r th

e
 L

E
D

 to
 b

e
 lit, th

e
 v

o
lta

g
e
 a

c
ro

ss th
e
 L

D
R

 m
u

st b
e
 a

t le
a
st

0
.7

V
.  

W
h

a
t is th

e
 m

a
x
im

u
m

 lig
h

t le
v
e
l fo

r th
e
 L

E
D

 to
 b

e
 lit?

.................................................................................................

(iii)
E

x
p

la
in

 th
e
 p

u
rp

o
se

 o
f

re
sisto

r R
.

.................................................................................................
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W
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E
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N

T
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I
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M
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R
G

I
N

re
c
h

a
rg

e
a
b

le

b
a
tte

ry

R

X

lig
h

t le
v
e
l

in
 lu

x

0
0
.1

0
.2

0
.3

0
.4

0
.5

0
.6

0
.7

0
.8

0
.9

1
.0

1
0
0

8
0

6
0

4
0

2
00

v
o
lta

g
e
 a

c
ro

ss L
D

R
 in

 v
o
lts

tran
sistor  (sw

itch
)

20 (lu
x)

to protect th
e L

E
D

  O
R

  to lim
it th

e cu
rren

t  O
R

to red
u

ce
th

e voltage across th
e L

E
D

(b) (i)
ign

ore:  “pn
p”, “n

pn
”

n
ot:

ph
ototran

sistor,
m

osfet tran
sistor,

sw
itch

(b) (iii)
d

o n
ot acce pt:

“to red
u

ce voltage”
on

ly
“to stop L

E
D

 blow
in

g”
“to red

u
ce th

e voltage th
rou

gh
/in

 th
e L

E
D

”
“to red

u
ce ch

arge/pow
er to th

e L
E

D
”



P
a
g
e
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7
Q

uestion N
os  9(a) and (b)

N
O

T
E

S

9.
A

n
 e

le
c
tro

n
ic

 tu
n

e
r fo

r a
 g

u
ita

r c
o
n

ta
in

s a
 m

ic
ro

p
h

o
n

e
 a

n
d

 a
n

 a
m

p
lifie

r.

T
h

e
 o

u
tp

u
t v

o
lta

g
e
 fro

m
 th

e
 a

m
p

lifie
r is 9

V
.

(a
)

T
h

e
 v

o
lta

g
e
 g

a
in

 o
f

th
e
 a

m
p

lifie
r is 1

5
0
.

C
a
lc

u
la

te
 th

e
 in

p
u

t v
o
lta

g
e
 to

 th
e
 a

m
p

lifie
r.

(b
)

T
h

e
 tu

n
e
r is u

se
d

 to
 m

e
a
su

re
 th

e
 fre

q
u

e
n

c
y
 o

f
six

 g
u

ita
r strin

g
s.

T
h

e
 n

u
m

b
e
r a

n
d

 fre
q

u
e
n

c
y
 o

f
e
a
c
h

 strin
g
 is g

iv
e
n

 in
 th

e
 ta

b
le

 b
e
lo

w
.

T
h

e
 

tu
n

e
r 

h
a
s 

a
n

 
o
u

tp
u

t 
so

c
k
e
t 

w
h

ic
h

 
h

a
s 

b
e
e
n

 
c
o
n

n
e
c
te

d
 

to
 

a
n

o
sc

illo
sc

o
p

e.  T
h

e
 tra

c
e
 fo

r strin
g
 5

 is sh
o
w

n
 in

 F
ig

u
re

 1
.

(i)
T

h
e
 c

o
n

tro
ls o

f
th

e
 o

sc
illo

sc
o
p

e
 a

re
 n

ot
a
lte

re
d

.

I
n

 F
ig

u
re

 2
, d

ra
w

 th
e
 tra

c
e
 o

b
ta

in
e
d

 if
strin

g
 1

 is p
la

y
e
d

 lou
d

er
th

a
n

 strin
g
 5

.

(ii)
S

trin
g
 3

 is p
lu

c
k
e
d

.

W
h

a
t is th

e
  fre

q
u

e
n

c
y
 o

f
th

e
 o

u
tp

u
t sig

n
a
l fro

m
 th

e
 a

m
p

lifie
r?

.................................................................................................
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I
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S
pace for w

orking and answ
er

N
um

ber of
string

F
requency

(H
z
)

1
3
3
0
.0

2
2
4
7
.0

3
1
9
6
.0

4
1
4
7
.0

5
1
1
0
.0

6
8
2
.5

F
ig

u
re

 1
F

ig
u

re
 2

ou
t

inin

V
G

ain
 =

 V9
  150   =

V

V
in

=
 0 .06

V

196
H

z

(½
)

(½
)

(1)In
d

epen
d

en
t

m
arks

(1) for sh
ow

in
g

in
creased

am
plitu

d
e

(1) for sh
ow

in
g

th
ree w

aves

(b) (i)
m

u
st sh

ow
 3 w

aves on
ly

(b) (ii)
d

o n
ot acce pt:  “th

e sam
e”

(1) or (0) m
arks u

n
it requ

ired



P
a
g
e
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8
Q

uestion N
os 10(a) and (b)

N
O

T
E

S

10.
C

a
m

e
ra

s p
la

c
e
d

 a
t 5

k
m

 in
te

rv
a
ls a

lo
n

g
 a

 stre
tc

h
 o

f
ro

a
d

 a
re

 u
se

d
 to

 re
c
o
rd

th
e
 a

v
e
ra

g
e
 sp

e
e
d

 o
f

a
 c

a
r.

T
h

e
 c

a
r is tra

v
e
llin

g
 o

n
 a

 ro
a
d

 w
h

ic
h

 h
a
s a

 sp
e
e
d

 lim
it o

f
1
0
0

k
m

/h
.  T

h
e

c
a
r tra

v
e
ls a

 d
ista

n
c
e
 o

f
5

k
m

 in
 2

.5
 m

in
u

te
s.

(a
)

D
o
e
s th

e
 a

v
e
ra

g
e
 sp

e
e
d

 o
f

th
e
 c

a
r sta

y
 w

ith
in

 th
e
 sp

e
e
d

 lim
it?

Y
o
u

 m
u

st ju
stify

 y
o
u

r a
n

sw
e
r w

ith
 a

 c
a
lc

u
la

tio
n

.

(b
)

A
t o

n
e
 p

o
in

t in
 th

e
 jo

u
rn

e
y, th

e
 c

a
r sp

e
e
d

o
m

e
te

r re
c
o
rd

s 9
0

k
m

/h
.

E
x
p

la
in

 w
h

y
 th

e
 a

v
e
ra

g
e
 sp

e
e
d

 fo
r th

e
 e

n
tire

 jo
u

rn
e
y
 is n

o
t a

lw
a
y
s th

e

sa
m

e
 a

s th
e
 sp

e
e
d

 re
c
o
rd

e
d

 o
n

 th
e
 c

a
r sp

e
e
d

o
m

e
te

r.

.........................................................................................................

.........................................................................................................

.........................................................................................................

.........................................................................................................
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E
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T
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R
G

I
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S
pace for w

orking and answ
er

(
)

d
 v =

 t
5

    =
.25 ÷

 60

=
 120

km
/h

N
o  (1) m

u
st attem

pt to ju
stify to

obtain
 fin

al m
ark

F
in

al an
sw

er m
u

st be con
sisten

t
w

ith
 calcu

lated
 valu

e an
d

 u
n

it
(or im

plied
 u

n
it)

E
xplan

ation
 m

u
st in

clu
d

e th
e follow

in
g:

•
car speed

om
eter m

easu
res in

stan
tan

eou
s speed

 (½
)

•
in

stan
tan

eou
s speed

 w
ill ch

an
ge d

u
rin

g jou
rn

ey (½
)

•
average speed

 is m
easu

red
 over/greater tim

e/w
h

ole jou
rn

ey (1)

(½
)

(½
)

(1)

N
ote:  if

t rou
n

d
ed

 to 0 .04 h
ou

rs ⇒⇒
v ==

125 km
/h

 th
en

 accept
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11.
A

n
 a

e
ro

p
la

n
e
 o

n
 a

n
 a

irc
ra

ft c
a
rrie

r m
u

st re
a
c
h

 a
 m

in
im

u
m

 sp
e
e
d

 o
f

7
0

m
/s

to
 sa

fe
ly

 ta
k
e
 o

ff.  T
h

e
 m

a
ss o

f
th

e
 a

e
ro

p
la

n
e
 is 2

8
0
0
0

k
g
.

(a
)

T
h

e
 a

e
ro

p
la

n
e
 a

c
c
e
le

ra
te

s fro
m

 re
st to

 its m
in

im
u

m
 ta

k
e
 o

ff
sp

e
e
d

 in
 2

s.

(i)
C

a
lc

u
la

te
 th

e
 a

c
c
e
le

ra
tio

n
 o

f
th

e
 a

e
ro

p
la

n
e.

(ii)
C

a
lc

u
la

te
 th

e
 fo

rc
e
 re

q
u

ire
d

 to
 p

ro
d

u
c
e
 th

is a
c
c
e
le

ra
tio

n
.

(iii)
T

h
e
 a

e
ro

p
la

n
e
’s e

n
g
in

e
s p

ro
v
id

e
 a

 to
ta

l th
ru

st o
f

2
4
0

k
N

.  A
n

a
d

d
itio

n
a
l 

fo
rc

e
 

is 
su

p
p

lie
d

 
b

y
 

a
 

c
a
ta

p
u

lt 
to

 
p

ro
d

u
c
e
 

th
e

a
c
c
e
le

ra
tio

n
 re

q
u

ire
d

.

C
a
lc

u
la

te
 th

e
 fo

rc
e
 su

p
p

lie
d

 b
y
 th

e
 c

a
ta

p
u

lt.

K
&

U
P

S
M

arks

D
O

 N
O

T

W
R

I
T

E
 I

N

T
H

I
S

M
A

R
G

I
N

S
pace for w

orking and answ
er

S
pace for w

orking and answ
er

S
pace for w

orking and answ
er

v
-u

a =
 

t

(
)

70
-

0
    =

2
=

 35
m

/s
2

F
=

 m
a

=
 28

000 ×
 35

=
 980

000
N

ad
d

ition
al force requ

ired
=

 total force – aircraft th
ru

st

=
 980

000 – 240
000

=
 740

000
N

(a) (i)
n

ot:  

(a) (iii)
if

980
000 – 240 th

en
 u

n
it pen

alty (–½
)

v
a =

 t
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N
O

T
E

S

22

11.
(con

tin
u

ed
)

(b
)

L
a
te

r, th
e
 sa

m
e
 a

e
ro

p
la

n
e
 tra

v
e
llin

g
 a

t a
 sp

e
e
d

 o
f

6
5

m
/s, to

u
c
h

e
s d

o
w

n

o
n

 th
e
 c

a
rrie

r.

(i)
C

a
lc

u
la

te
 th

e
 k

in
e
tic

 e
n

e
rg

y
 o

f
th

e
 a

e
ro

p
la

n
e
 a

t th
is sp

e
e
d

.

(ii)
T

h
e
 
g
ra

p
h

 
sh

o
w

s 
th

e
 
m

o
tio

n
 
o
f

th
e
 
a
e
ro

p
la

n
e
 
fro

m
 
th

e
 
p

o
in

t

w
h

e
n

 it to
u

c
h

e
s d

o
w

n
 o

n
 th

e
 c

a
rrie

r u
n

til it sto
p

s.

C
a
lc

u
la

te
 th

e
 d

ista
n

c
e
 tra

v
e
lle

d
 b

y
 th

e
 a

e
ro

p
la

n
e
 o

n
 th

e
 c

a
rrie

r.

K
&

U
P

S
M

arks

D
O

 N
O

T

W
R

I
T

E
 I

N

T
H

I
S

M
A

R
G

I
N

S
pace for w

orking and answ
er

7
0

6
0

5
0

4
0

3
0

2
0

1
00

sp
e
e
d

 in

m
/s

0
1

2
3

4

tim
e
 in

 s

S
pace for w

orking and answ
er

=
 59 .2

M
J

2

2

k
1

E
 =

 
m

v
21

      =
 

 28000 
 65

2
×

×

d
istan

ce =
 area u

n
d

er speed
 tim

e graph

=
 128 .75

m

(
)

⎛
⎞

⎛
⎞

⎜
⎟

⎜
⎟

⎝
⎠

⎝
⎠

1
1

=
 

b × h
 +

 l × b +
  

b × h
2

2

1
1

.
=

 × 1 ×
10

+
 1 × 55

 +
 

 × 2
5 × 55

2
2

(½
)

(½
)

(1)

(b) (i)
acce pt:

59
200

000
J

59
150

000
J

59 .15
M

J 

(b) (ii)
if

an
y portion

s m
issin

g th
en

 (½
) m

ax for (im
plied

) relation
sh

ip
if

w
ron

g valu
e(s) extracted

 from
 graph

 treat as 
su

bstitu
tion

 error (½
) m

ax

sign
ifican

t figu
re ran

ge    100     130     129     128 .8
accept

128 .75
m
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1
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uestion N
os 12(a) and (b)

N
O

T
E

S

12.
T

h
e
 a

d
v
e
rtise

m
e
n

t b
e
lo

w
 is fo

r a
 n

e
w

 to
rc

h
.

(a
)

(i)
E

x
p

la
in

 h
o
w

 a
 v

o
lta

g
e
 is in

d
u

c
e
d

 in
 th

e
 c

o
il.

.................................................................................................

.................................................................................................

(ii)
W

h
a
t is th

e
 e

ffe
c
t o

f
sh

a
k
in

g
 th

e
 to

rc
h

 fa
ste

r?

.................................................................................................

(iii)
D

ra
w

 th
e
 c

irc
u

it sy
m

b
o
l fo

r a
 c

a
p

a
c
ito

r.

(b
)

W
h

e
n

 lit, th
e
 c

u
rre

n
t in

 th
e
 L

E
D

 is 2
0

m
A

 . 

C
a
lc

u
la

te
 h

o
w

 m
u

c
h

 c
h

a
rg

e
 flo

w
s th

ro
u

g
h

 th
e
 L

E
D

in
 1

2
 m

in
u

te
s.
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K
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D
O

 N
O

T

W
R

I
T

E
 I

N

T
H

I
S

M
A

R
G

I
N

S
pace for w

orking and answ
er

S
pace for sym

bol

c
o
il

L
E

D

sp
rin

g
s

m
a
g
n

e
t

m
o
v
e
m

e
n

t o
f

m
a
g
n

e
t

K
inetic T

orch
N

o batteries needed – m
agnet pow

ered!
B

right w
hite LE

D
 w

on’t burn out!
30-40 seconds of gentle shaking produces 10-15 m

inutes of light!
C

apacitor holds the charge generated by passing the m
agnet through the

(sh
akin

g th
e torch

) m
akes th

e m
agn

et m
ove (1) in

 an
d

 ou
t of

th
e coils (1)

O
R

 ch
an

gin
g th

e m
agn

etic field
 at coils (1) cau

sed
 by sh

akin
g th

e m
agn

et (1)

th
e (in

d
u

ced
)

voltage w
ill in

crease

Q
=

 It

=
 0 .02 ×

 12 ×
 60

=
 14 .4

C

(a) (i)
an

sw
er sh

ou
ld

 in
d

icate m
ovem

en
t

eg m
agn

et is m
oved

 (1) in
/ou

t of
coils/w

ires (1)

(a) (ii)
accept:

“(in
d

u
ced

) cu
rren

t w
ill in

crease”
“w

ill ch
arge m

ore qu
ickly”

“prod
u

ce m
ore electrical en

ergy/pow
er”

“m
ore ch

arge in
 th

e capacitor”

d
o n

ot accept:  “lam
p w

ill sh
in

e brigh
ter”

(b) if
n

o con
version

 in
to am

peres an
d

/or secon
d

s th
en

 u
n

it error (–½
)

m
u

st sh
ow

con
n

ectin
g w

ires
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2
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N
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S

12.
(con

tin
u

ed
)

(c)
T

h
e
 to

rc
h

 p
ro

d
u

c
e
s a

 b
e
a
m

 o
f

lig
h

t.

T
h

e
 
d

ia
g
ra

m
 
sh

o
w

s 
th

e
 
L

E
D

 
p

o
sitio

n
e
d

 
a
t 

th
e
 
fo

c
u

s 
o
f

th
e
 
to

rc
h

re
fle

c
to

r.

C
o
m

p
le

te
 th

e
 d

ia
g
ra

m
 b

y
 d

ra
w

in
g
 lig

h
t ra

y
s to

 sh
o
w

 h
o
w

 th
e
 b

e
a
m

 o
f

lig
h

t is p
ro

d
u

c
e
d

.
2

K
&

U
P

S
M

arks

D
O

 N
O

T

W
R

I
T

E
 I

N

T
H

I
S

M
A

R
G

I
N

L
E

D
re

fle
c
to

r
(1) for ligh

t ray path
s

(1) for d
irection

 

in
d

epen
d

en
t m

arks

m
in

im
u

m
 of

2 rays d
raw

n
reason

ably straigh
t/parallel
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g
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3
Q

uestion N
os  13(a) and (b)

N
O

T
E

S

13.
A

n
 e

le
c
tric

 k
e
ttle

 is u
se

d
 to

 h
e
a
t 0

.4
k
g
 o

f
w

a
te

r.

(a
)

T
h

e
 in

itia
l te

m
p

e
ra

tu
re

 o
f

th
e
 w

a
te

r is 1
5

°C
.

C
a
lc

u
la

te
 h

o
w

 m
u

c
h

 h
e
a
t e

n
e
rg

y
 is re

q
u

ire
d

 to
 b

rin
g
 th

is w
a
te

r to
 its

b
o
ilin

g
 p

o
in

t o
f

1
0
0

°C
.

(b
)

T
h

e
 
a
u

to
m

a
tic

 
sw

itc
h

 
o
n

 
th

e
 
k
e
ttle

 
is 

n
o
t 

w
o
rk

in
g
. 

 
T

h
e
 
k
e
ttle

 
is

sw
itc

h
e
d

 o
ff

5
 m

in
u

te
s a

fte
r it h

a
d

 b
e
e
n

 sw
itc

h
e
d

 o
n

.

T
h

e
 p

o
w

e
r ra

tin
g
 o

f
th

e
 k

e
ttle

 is 2
0
0
0

W
.

(i)
C

a
lc

u
la

te
 

h
o
w

 
m

u
c
h

 
e
le

c
tric

a
l 

e
n

e
rg

y
 

is 
c
o
n

v
e
rte

d
 

in
to

 
h

e
a
t

e
n

e
rg

y
 in

 th
is tim

e.

(ii)
C

a
lc

u
la

te
 th

e
 m

a
ss o

f
w

a
te

r c
h

a
n

g
e
d

 in
to

 ste
a
m

 in
 th

is tim
e.

323

K
&

U
P

S
M

arks

D
O

 N
O

T

W
R

I
T

E
 I

N

T
H

I
S

M
A

R
G

I
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S
pace for w

orking and answ
er

S
pace for w

orking and answ
er

S
pace for w

orking and answ
er

E
=

 m
c ∆∆

T
(½

)
(1) d

ata m
ark

=
 4180 ×

 0 .4 ×
 85

(½
)

=
 142

120
J

(1)

E
=

 P
 ×

 t

=
 2000 ×

 5 ×
 60

=
 600

000
J

E
=

 600
000 – 142

120 =
 457

880
J

(½
) 

(1) d
ata m

ark

E
H

=
 m

 ×
 l

(½
)

457
880

=
 m

 ×
 22 .6 ×

 10
5

m
 

=
 0 .2

K
g

(a) 
if

w
ron

g valu
e of

c selected
 from

 specific h
eat capacity of

m
aterials d

ata
table th

en
 can

 get (2) m
arks m

ax

if
c =

 4200 or an
y oth

er valu
e th

en
 (½

) m
ark m

ax

sign
ifican

t figu
re ran

ge:   100
000     140

000     142
000

(b) (i)
if

E
 =

 100
000

J (n
o con

version
 in

to secon
d

s th
en

 d
ed

u
ct (½

) u
n

it error)

(b) (ii)
if

w
ron

g valu
e of

V
selected

 from
  V

d
ata table th

en
 can

 get 
(2) m

arks m
ax

an
y oth

er valu
e of

V
th

en
 (½

) m
ark m

ax

C
 =

 4180
(JK

g
–1°C

–1)

V
=

 22 .6 ×
 10

5
(J/K

g)
��

��
��

��
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K
&

U
P

S
M

arks

D
O

 N
O

T

W
R

I
T

E
 I

N

T
H

I
S

M
A

R
G

I
N

G
a
m

m
a

ra
y
s

P
U

ltra
v
io

le
t

Q
I
n

fra
re

d
R

T
V

 a
n

d

R
a
d

io

E
le

c
tro

m
a
g
n

e
tic

 S
p

e
c
tru

m

in
c
re

a
sin

g
 w

a
v
e
le

n
g
th

14.
T

h
e
 

d
ia

g
ra

m
 

re
p

re
se

n
ts 

th
e
 

e
le

c
tro

m
a
g

n
e
tic

 
sp

e
c
tru

m
 

in
 

o
rd

e
r 

o
f

in
c
re

a
sin

g
 w

a
v
e
le

n
g
th

.  S
o
m

e
 o

f
th

e
 ra

d
ia

tio
n

s h
a
v
e
 n

o
t b

e
e
n

 n
a
m

e
d

.

(a
)

(i)
N

a
m

e
 ra

d
ia

tio
n

:
P

..............................................................

Q
..............................................................

R
..............................................................

(ii)
W

h
ic

h
 ra

d
ia

tio
n

 in
 th

e
 e

le
c
tro

m
a
g
n

e
tic

 sp
e
c
tru

m
 h

a
s th

e
 h

ig
h

e
st

fre
q

u
e
n

c
y
?

.................................................................................................

(b
)

S
ta

rs e
m

it u
ltraviolet

a
n

d
 in

frared
ra

d
ia

tio
n

.

N
a
m

e
 a

 d
e
te

c
to

r fo
r each

 o
f

th
e
se

 tw
o
 ra

d
ia

tio
n

s.

In
frared

...........................................................................................

U
ltraviolet.......................................................................................

X
-rays

visible ligh
t

m
icrow

aves

gam
m

a rays

(black bu
lb) th

erm
om

eter  O
R

 ph
otod

iod
e  

O
R

 ph
ototran

sistor
flu

orescen
t pain

t/m
aterial/U

V
 film

(½
) for each

 n
am

e

(½
) for correct

ord
er

(a) (i)
d

o n
ot acce pt:

Q
—

spectru
m

/R
O

Y
G

B
IV

/laser rad
iation

/visible rad
iation

R
 —

“m
icro”

or “µ”

if
an

y en
tries are blan

k/w
ron

g th
en

 lose “ord
er”

(½
) m

ark

(b) 
accept:

IR
—

th
erm

ofilm
/th

erm
istor/th

erm
opile/th

erm
ocou

ple/
th

erm
ograph

ic film
/h

eat sen
sitive paper/IR

 film

d
o n

ot accept:
IR

 —
skin

/ph
otograph

ic film
IR

 cam
era

U
V

—
ph

otograph
ic film
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N
O

T
E

S

15.
I
n

 Ju
n

e
 2

0
0
5
, a

 sp
a
c
e
 v

e
h

ic
le

 c
a
lle

d
 M

a
rs L

a
n

d
e
r w

a
s se

n
t to

 th
e
 p

la
n

e
t

M
a
rs.

(a
)

T
h

e
 g

ra
p

h
 sh

o
w

s th
e
 g

ra
v
ita

tio
n

a
l fie

ld
 stre

n
g
th

 a
t d

iffe
re

n
t h

e
ig

h
ts

a
b

o
v
e
 th

e
 su

rfa
c
e
 o

f
M

a
rs.

(i)
T

h
e
 M

a
rs L

a
n

d
e
r o

rb
ite

d
 M

a
rs a

t a
 h

e
ig

h
t o

f
2
0
0

k
m

 a
b

o
v
e
 th

e

p
la

n
e
t’s su

rfa
c
e.

W
h

a
t is th

e
 v

a
lu

e
 o

f
th

e
 g

ra
v
ita

tio
n

a
l fie

ld
 stre

n
g
th

 a
t th

is h
e
ig

h
t?

.................................................................................................

(ii)
T

h
e
 M

a
rs L

a
n

d
e
r, o

f
m

a
ss 5

3
0

k
g
, th

e
n

 la
n

d
e
d

.

C
a
lc

u
la

te
 th

e
 w

e
ig

h
t o

f
th

e
 M

a
rs L

a
n

d
e
r o

n
 th

e
 su

rfa
c
e.
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U
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arks

D
O

 N
O

T

W
R

I
T

E
 I

N

T
H

I
S

M
A

R
G

I
N

h
e
ig

h
t a

b
o
v
e
 M

a
rs su

rfa
c
e
 in

 k
m

g
ra

v
ita

tio
n

a
l

fie
ld

 stre
n

g
th

in
 N

/k
g

S
pace for w

orking and answ
er

4
.543210

3
.5

2
.5

1
.5

0
.5

0
1
0
0

2
0
0

3
0
0

4
0
0

5
0
0

6
0
0

7
0
0

8
0
0

3 .6
m

/s
2

O
R

  N
/kg   u

n
it requ

ired
  

W
=

 m
g

(½
)

=
 530 ×

 4
(½

)

=
 2120

N
(1)

(1) for 4
N

/kg

(a) (i)
3 .6 valu

e on
ly

—
n

o ran
ge of

an
sw

ers

(a) (ii)
if

an
y oth

er valu
e of

g from
 gravitation

al field
 stren

gth
 d

ata table is
u

sed
 th

en
 (2) m

ax
if

an
y oth

er valu
e of

g is u
sed

 th
en

 (½
) m

ax
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6
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N
O

T
E

S

15.
(con

tin
u

ed
)

(b
)

T
h

e
 M

a
rs L

a
n

d
e
r re

le
a
se

d
 a

 ro
v
e
r e

x
p

lo
ra

tio
n

 v
e
h

ic
le

 o
n

 to
 th

e
 su

rfa
c
e

o
f

M
a
rs.

T
o
 c

o
lle

c
t d

a
ta

 fro
m

 th
e
 b

o
tto

m
 o

f
a
 la

rg
e
 c

ra
te

r, th
e
 ro

v
e
r la

u
n

c
h

e
d

 a

p
ro

b
e
 h

o
riz

o
n

ta
lly

 a
t 3

0
m

/s.  T
h

e
 p

ro
b

e
 to

o
k
 6

s to
 re

a
c
h

 th
e
 b

o
tto

m

o
f

th
e
 c

ra
te

r.

(i)
C

a
lc

u
la

te
 th

e
 h

o
riz

o
n

ta
l d

ista
n

c
e
 tra

v
e
lle

d
 b

y
 th

e
 p

ro
b

e.

(ii)
C

a
lc

u
la

te
 th

e
 v

e
rtic

a
l sp

e
e
d

 o
f

th
e
 p

ro
b

e
 a

s it re
a
c
h

e
d

 th
e
 b

o
tto

m

o
f

th
e
 c

ra
te

r.

[E
N

D
 O

F
 M

A
R

K
IN

G
 IN

S
T

R
U

C
T

IO
N

S
]
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D
O

 N
O
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W
R

I
T

E
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T
H
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M
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R
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I
N

S
pace for w

orking and answ
er

S
pace for w

orking and answ
er

d
=

 v ×
 t

(½
)

=
 30 ×

 6
(½

)

=
 180

m
(1)

v
-u

a =
 

t(
)

v
-0

4 =
 

6
v =

 24
m

/s

(½
)

(½
)

(1)

(b) (ii)
n

ot

if
th

en
 (½

) m
ax 

v
a =

 t
a

≠≠


