
Mark Scheme
 

Q1.          

 Answer Acceptable answers Mark
(i)  A on the finger  (1)
(ii) infrared (1) red light (1)
(iii) 89/60 (1)

1.5 (beats/second) (1)

 

1.48 (beats/second)
Allow 1.49
1.483333etc
Accept correct answer no working
for 2 marks

(2)

(iv) 1/1.5 (1)

0.67(s) (1)

ecf

1/ 89 one mark only
Accept correct answer no working
for 2 marks

(2)

 

 

 

Q2.           



 

 

Q3.           

 

 

Q4.           



 

 

Q5.          

 Answer Acceptable answers Mark
Substitution into correct
equation(1)
v = 15 × 125

Evaluation (1)
1875

Unit (1)
m/s

Power of 10 error max 1 mark for
numerical answer

2 marks for correct numerical answer
even with no working shown

ms-1notmps

1.875 km/s
or 6750 km/h gain 3 marks

If numerical answer incorrect, accept
any correctly-written unit of speed: eg 
km/s or km/hr or miles per hour / mph
 

(3)

 

 

 

Q6.           



 

 

Q7.           

 

 

Q8.          

 Answer Acceptable answers Mark
transposition
λ = v/f                                  (1)

substitution

λ = 3 × 108/7 ×109

                  (1)

evaluation
0.043 (m)
                                          (1)

Subst. and transform. either
order
1 mark only can be scored for
correct substitution after
incorrect transposition.

 

3 × 108/7 ×109 gains 2 marks

Accept any number of sig.figs.
that rounds to 0.04

(3)



Ignore any unit given by
candidate

0.04 , 0.0428 (m) (1)

Give full marks for correct answer
with no working.

0.04 × any other power of 10 = 2
marks

 

 

 

Q9.           

 

 

Q10.          



 Answer Acceptable answers Mark
(i) Substitution

v = 1920/6.0
(1)

Evaluation
(1)
320 (m/s)

 

 

300 (m/s)
give full marks for correct
answer, no working (2)

Power of 10 error max. 1 mark.

(2)

(ii) Suggestions including the following:

recognition of any difference in
speed / velocity (1)

correct difference in speed (1)

e.g. sound travels faster / quicker than
light (1)

c>v / v<c / c>320 (m/s)

Light travels (much) faster (2) RA

Ignore'sound takes longer' or other
references to time.

(2)

 

 

Q11.           

 

 

Q12.           



 

 

Q13.           

 

 

Q14.           



 

 

Q15.          

 Answer Acceptable answers Mark
(a)(i) Gamma/ γ (wave(s)/

ray(s)/radiation)
X-rays/ radiation (1)

(a)(ii) Any two from
It fluoresces (1)

UV (radiation) transfers/gives
energy to ink/ink absorbs energy
from UV (radiation) (1)

(energy from UV is )(re-
)radiated/(re)- emitted by ink at
lower frequency/as (visible) light
(1)

fluorescent

Ink/it absorbs UV (light/radiation)

Ignore UV is reflected as visible
light
Ignore luminous

emits visible light

 

 

 

(2)

(b) transposition
λ = v/f                                  (1)

substitution

Subst. and transform. either
order
1 mark only can be scored for
correct substitution after
incorrect transposition.

(3)



λ = 3 × 108/7 ×109

                  (1)

evaluation
0.043 (m)
                                          (1)

Ignore any unit given by
candidate

 

3 × 108/7 ×109 gains 2 marks

Accept any number of sig.figs.
that rounds to 0.04

0.04 , 0.0428 (m) (1)

Give full marks for correct answer
with no working.

0.04 × any other power of 10 = 2
marks

 

 Indicative Content Mark
QWC *c A discussion including some of the following points

     Possible dangerous e-m radiations
    Microwaves
    Infrared
    Ultraviolet (UV)
    X-rays
    gamma rays

    Correctly linked to
    Internal heating of body cells (microwaves)
    Skin burns (infrared)
    Damages skin cells/sunburn (UV)
    Damages eyes (UV)
    Can cause skin cancer (UV)
    Can cause cataracts (UV)
    Damage to cells inside the body( X-rays)
    Mutate/ kill cells in the body (gamma)
    Damages DNA (X-rays and gamma rays)
Link to frequency
    As the frequency increases/wavelength decreases
    (microwave -> gamma) the waves become more
    penetrating and do more damage/danger as they have
    more energy.

 

(6)

Level 0 No rewardable content
1 1 - 2 a limited description e.g. gives at least 2 correct radiations and links

both to correct damage OR at least 2 correct radiations named with
link to correct damage from one and idea that frequency is linked to
damage OR just has link between higher frequency and more
damage/dangerous e.g. infrared burns your skin and X-rays can
damage cells. OR X-rays have a higher frequency than microwaves
and can cause cancer OR Higher frequencies cause more damage to
cells.
the answer communicates ideas using simple language and uses
limited scientific terminology
spelling, punctuation and grammar are used with limited accuracy

2 3 - 4 a simple description e.g. gives most of the correct radiations and links
to correct damage, at least one with detail of the damage that is
caused OR links two to detail of the damage, AND has a link between
frequency and energy/danger e.g. Microwaves are absorbed by water



in body cells. UV can cause skin cancer and damages your eyes.
Xrays and gamma rays can damage cells inside your body OR
Gamma and X-rays can penetrate deep into the body. Gamma does
most damage as it has the highest frequency.
the answer communicates ideas showing some evidence of clarity
and organisation and uses scientific terminology appropriately
spelling, punctuation and grammar are used with some accuracy

3 5 - 6 a detailed description e.g. gives most of the correct radiations with
links to detail of the damage AND explains the link between
frequency and energy/danger. e.g Microwaves heat up the water in
cells. UV can cause cataracts. Gamma rays are the most penetrating
and can mutate cells inside the body because they have the highest
frequency.
The answer communicates ideas clearly and coherently uses a range
of scientific terminology accurately
spelling, punctuation and grammar are used with few errors

 

 

 

Q16.           

 

 

Q17.           



 

 

Q18.           



 

 

Q19.           

 

 

Q20.           



 

 

Q21.           

 

 

Q22.           



 

 

Q23.          

 Answer Acceptable answers Mark
relevant values 110 and 10 seen
anywhere(1)

100 (s) (1)
acceptable range 95 to 105
(s)

(could be on chart)

tolerance +/- 5 s
give full marks for correct
answer, no working

 

(2)

 

 

 

Q24.          

 Answer Acceptable answers Mark
(a)(i)  A on the finger  (1)
(a)(ii) infrared (1) red light (1)
(a)(iii) 89/60 (1)

1.5 (beats/second) (1)

 

1.48 (beats/second)
Allow 1.49
1.483333etc
Accept correct answer no working
for 2 marks

(2)

(a)(iv) 1/1.5 (1)

0.67(s) (1)

ecf

1/ 89 one mark only
Accept correct answer no working

(2)



for 2 marks
 

 Indicative Content Mark
QWC *(b) A description including some of the following points:

what the information / signal is

electrical signals
small difference in potential (mV) between one part of the
body and another
signal changes as the heart beats
are started in the heart (right atria)
caused by nervous impulse
action potentials

signal in

electrodes attached to the skin
water in the body conducts electricity / signal
at least two electrodes used
electrodes conduct electricity / contain gel

signal out

shows heart rate on a screen / paper
shows a waveform on a screen / paper
receives small signals which have to be amplified

 

(6)

Level 0 No rewardable content
1 1 - 2 a limited explanation e.g. it shows your heart beat on a screen

the answer communicates ideas using simple language and uses
limited scientific terminology
spelling, punctuation and grammar are used with limited accuracy

2 3 - 4 a simple explanation e.g. it shows if your heart is working properly by
measuring heart beat which you can see on a screen
the answer communicates ideas showing some evidence of clarity
and organisation and uses scientific terminology appropriately
spelling, punctuation and grammar are used with some accuracy

3 5 - 6 a detailed explanation e.g. connects electrodes/wires on the skin to
measure (electrical) signals of the heart in order to assess the heart
beat/heart performance/heart condition
the answer communicates ideas clearly and coherently uses a range
of scientific terminology accurately
spelling, punctuation and grammar are used with few errors

 

 

 

Q25.          

 Answer Acceptable answers Mark
Substitution  (2)



1.7 × 8        (1)

Evaluation
14 (cm/s)     (1)

 

13.6 (cm/s)

give full marks for
correct answer, no
working

Power of 10 error max.
1 mark.

 

 

Q26.           



 

 

Q27.           

 



 

Q28.           

 



 

Q29.           

 

 

Q30.          

 Answer Acceptable answers Mark
(i) B seismic waves (1)  (1)
(ii)  

(there is a) difference/change in
density (1)

more/less/too dense

(reach a) boundary (between different
materials)

Ignore 'the waves cannot travel
through liquids/oil'  

 

(1)

 

 

 

Q31.           



 

 

Q32.          

 Answer Acceptable answers Mark
(b)(i) A description including the following:

magnifies

the image

refracts the light

brings nearer / zooms in / looks closer
/ makes bigger / enlarges

intermediate / real image

(2)

(b)(ii)  B energy  (1)
 

 

Q33.          

 Answer Acceptable answers Mark
2100/500 = 4.2 (1)

4.2 × 150 = 630 ( million km) (1)

Accept ratios as speed is constant

150/500 = distance to Jupiter/2100
OR
Distance to Jupiter = (150/500) ×
2100
Either for 1 mark

Power of 10 error maximum of 1 mark

(speed of light) about 150 000 000 ÷
500 = 300 000 (km/s) (1)

(distance to Jupiter)= 300 000 × 2
100
                            = 630 000 000
km (1)
                          / = 630 (million
km)

An answer with no calculation of 630

(2)



(million km) gains 2 marks If an
answer of 630 million/ 630 000 000 is
given with correct working award both
marks

 

 

 

Q34.           



 

 

Q35.          

 Answer Acceptable answers Mark
(i) 5 (cm) (1)

8 (cm) (1)

+5
-5

0.08 m
80 mm

(2)

(ii) B  (1)
 



 

 

Q36.          

 Answer Acceptable answers Mark
Dboth transverse and longitudinal

waves
 (1)

 

 

 

Q37.           
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