
A-Level Physics · Unit 17 revision

Revision Sheet
A-Level Physics · Unit 17 Oscillations

6 vocabulary items · 34 marks of exam questions (4 questions)

Part 1 · Vocabulary review answer key. Section A wants the exact English spelling.

Question Answer Marks
1 simple harmonic motion 1
2 angular frequency 1
3 damping 1
4 critical damping 1
5 resonance 1
6 natural frequency 1
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Question Answer Marks 

 straight line through origin shows that a is proportional to x B1 

 negative gradient shows that a is in opposite direction to x B1 

 a0 =  2x0 
or 
a = – 2x 
or 
2 = – gradient 

C1 

  = (0.40 / 0.050) 
 
 = 2.8 rad s–1 

A1 

 k  =  2L 
 
 = 2.82  1.24 

C1 

  = 9.7 m s–2 A1 

 (increasing L causes)  to decrease 
or 
energy (= ½ m2x02) = ½ mkx02 / L (and L increases) 

M1 

 so amplitude increases A1 

7(b)(ii)

7(b)(i)

7(a)

7(c)
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Question Answer Marks 

 acceleration (directly) proportional to displacement B1 

acceleration is in opposite direction to displacement B1 

 ω2 = 2k / m  and  ω = 2πf C1 

(2πf)2 = (2 × 130) / 0.84 C1 

f = 2.8 Hz A1 

 resonance B1 

 oscillator supplies energy (continuously) B1 

energy of trolley constant so energy must be dissipated 
or 
without loss of energy the amplitude would continuously increase 

B1 

   
Question Answer Marks 

4 (ultrasound) pulse B1 

reflected at boundaries B1 

gel is used to minimise reflection at skin  
or 
generated and detected by quartz crystal 

B1 

time delay between generation and detection gives information about depth  B1 

intensity (of reflected wave) gives information about nature of boundary B1 

8(c)(ii)

8(c)(i)

8(a)

8(b)

A-Level Physics · Unit 17 revision: m21 42

9702/42 Cambridge International AS & A Level – Mark Scheme 
PUBLISHED 

March 2021 
 

© UCLES 2021 Page 11 of 19  
 

Question Answer Marks 

3(c)(ii) time = 8.5 – 3.0  
 = 5.5 min  

C1 

 Pt = mL 
 
energy = power × time = 150 × 5.5 × 60 
  
 = 49 500 J 
 

 EL
m

=  

 
49 500 
0.045

=  

C1 

 1 1100  kJ kg−=  A1 

3(c)(iii) gas has a higher specific heat capacity (than liquid) B1 

Question Answer Marks 

 acceleration and displacement are in opposite directions B1 

 F kx=  
( ) ( )8.0 0.060 0.048    8.0 0.060 0.048  or= × − × +  

or 8.0 0.012   8.0 0.108or× ×  

M1 

 ( ) ( )8.0 0.012 8.0 0.108 0.77F NΣ = × − × =    
or 

0.864 0.096 0.77F NΣ = − =    

A1 

9(b)(i)

9(a)
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Question Answer Marks 

 Fa
m

=  

 
0.77
0.25

=  

 
23.1  ms−=  

A1 

 a = –  ω2x  
3.1

0.048
ω =  

8.04ω =  

C1 

 T = 2 π / ω C1 

 T = 2π / 8.04 
 = 0.78 s 

A1 

 (resultant) force halved and distance halved B1 

 same T B1 

Question Answer Marks 

5(a)(i) amplitude of the carrier wave varies M1 

 in synchrony with the displacement of the (information) signal A1 

5(a)(ii) Any 2 from: 
 
• fewer transmitters needed / each transmitter can cover a greater distance  
• more stations can share waveband 
• transmitters and receivers are cheaper 

B2 

9(b)(iv)

9(b)(iii)

9(b)(ii)
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Question Answer Marks 

straight line through the origin shows that a is proportional to x B1 

negative gradient shows that a and x are (always) in opposite directions B1 

a  = –2x 
 
  = √(2A / 3Y) 

A1 

v0 = x0 C1 

 = 3Y  √(2A / 3Y) 
 
 = √(6AY) 

A1 

E  = ½ m2x02 C1 

 = ½ m  (2A / 3Y)  (3Y)2 
 
 = 3mAY 

A1 

 = 2 / T 
 
     ( = 2 / 0.75) 

C1 

x = 1.8 sin (8.4 t) A1 

10(b)(iii)

10(b)(ii)

10(b)(i)

10(a)

10(c)
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