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Instructions

•	Use black ink or ball-point pen.
•	Fill in the boxes at the top of this page with your name,  

centre number and learner registration number.
•	Answer all questions.
•	Answer the questions in the spaces provided  

– there may be more space than you need.

Information

•	The total mark for this exam is 90.
•	The exam comprises three papers worth 30 marks each. 

Section A: Structure and functions of cells and tissues (Biology). 
Section B: Periodicity and properties of elements (Chemistry). 
Section C: Waves in communication (Physics).

•	The marks for each question are shown in brackets 
– use this as a guide as to how much time to spend on each question.

•	The formulae sheet can be found at the back of this paper.

Advice

•	Read each question carefully before you start to answer it.
•	Try to answer every question.
•	Check your answers if you have time at the end.
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Answer ALL questions.  Write your answers in the spaces provided.

Some questions must be answered with a cross in a box .  If you change your mind about an 
answer, put a line through the box  and then mark your new answer with a cross .

1	 A slinky spring can be used to show different types of wave.

	 Figure 1a shows a longitudinal wave on a slinky spring.

	 The wave travels from P to Q.

	 Figure 1b shows a 120 mm ruler.

P Q

Figure 1a

Ruler 
not to 
scale

0 20 40 60 80 100 120 mm

Figure 1b

	 (a)	 (i)	 Label a rarefaction in Figure 1a.
(1)

		  (ii)	 Give the wavelength of the longitudinal wave in the slinky spring.

			   Use the ruler in Figure 1b.
(1)

wavelength = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  mm

		  (iii)	Describe how a longitudinal wave is produced on a slinky spring.
(2)

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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	 (b)	 Figure 2 shows a transverse wave travelling along a slinky spring.

Direction of energy transfer

A
B C

D

The slinky spring 
is being moved 
up and down 
to produce a 
transverse wave

Figure 2

		  Which of the arrowed lines, A, B, C and D, shows the amplitude of the wave?
(1)

		  A	

		  B	

		  C	

		  D	

(Total for Question 1 = 5 marks)
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2	 (a)	 Figure 3 shows the emission spectra of four different gases, A, B, C and D.

A

700

red blue

600 500 400

B

C

D

wavelength 
in nm

Figure 3

		  Neon has two spectral lines that are about 10 nm apart.

		  These spectral lines are at the red end of the spectrum.

		  Which is the emission spectrum of neon?
(1)

		  A	

		  B	

		  C	

		  D	
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	 (b)	 A diffraction grating is used to analyse the light from a star.

		  The diffraction grating produces a spectrum of the light.

		  Figure 4 shows the emission spectra of elements P, Q, R and S, which can be found 
in the star.

P

star spectrum

Q

R
S

spectra of elements

Figure 4

		  Identify, and justify, which of the elements P, Q, R, S, are found in the star 
spectrum in Figure 4.

(3)
		  You may add to Figure 4 to support your answer.
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	 (c)	 Figure 5 shows rays of light passing through part of a diffraction grating.

		  The diffraction grating produces a bright line on the screen.

		  The distance travelled from the diffraction grating to the screen is different for 
each ray of light.

		  This is called the path difference.

beam of 
light

diffraction 
grating

screen

rays of light

bright line

Figure 5

		  Which path difference between the rays of light gives the bright line?
(1)

		  A	 quarter of a wavelength

		  B	 half a wavelength

		  C	 three quarters of a wavelength

		  D	 one wavelength

(Total for Question 2 = 5 marks)
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3	 Mobile phones should receive a signal when the user is in range of a transmitter.

	 There are places where mobile phone signals cannot be received even when the user 
is in range of a transmitter.  Figure 6 shows a mobile phone with no signal.

NO NETWORK

Searching...

My Connection

66%
11:5

Figure 6

	 (a)	 Explain why a mobile phone might not receive a signal when in range of a transmitter.
(2)
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	 (b)	 For a mobile phone to receive a signal, the intensity must be above 9 × 10 –10 Wm –2.

		  At a distance of 1.1 m from the transmitter, the output signal has an intensity of 
1.5 Wm –2 and the power given by the constant k is 1.8 W.

		  Calculate the maximum distance from the transmitter that a signal of 
intensity 9 × 10 –10 Wm –2 can be received by a mobile phone.

		  Give your answer in kilometres (km).

		  Use the equation I = k /r 2

		  Show your working.
(4)

maximum distance = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  km

	 (c)	 (i)	 Bluetooth© and Wi‑Fi use the same frequency band. 
Give one reason why a Bluetooth© signal does not interfere with a Wi‑Fi signal.

(1)
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		  (ii)	 State two useful applications of Bluetooth© technology.
(2)
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4	 Light passes through an optical fibre.

	 The optical fibre is made of glass.

	 (a)	 Calculate the critical angle for the glass.
(3)

		  Refractive index of glass (n) = 1.52

		  Use the equation sin C = 
1
n

critical angle for the glass =  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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	 (b)	 Optical fibres used in cables can be covered in cladding.

		  The cladding has a lower refractive index than the optical fibre.

		  Figure 7a shows light passing through an optical fibre without cladding.

		  Figure 7b shows light passing through an optical fibre with cladding.

Figure 7a

cladding

cladding

Figure 7b

		  Explain one advantage of transmitting light through an optical fibre with cladding.
(2)

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

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

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

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

(Total for Question 4 = 5 marks)

ex
em

pla
r

ex
em

pla
r

DRAFT

DRAFT



12

*P61806A01216*

	
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

	
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

	
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

	
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

	
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

	
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

5	 Musical notes are sound waves.

	 Plucking strings or forcing air through pipes can produce sound waves.

	 Compare the types of wave formed on strings and formed in pipes when musical notes 
are produced.

	 You may use diagrams to support your answer.
(6)
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