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O Level MCQ ɀ Revision 5 (ANS) [19  v 1.0] 
1.  A man of height 1.8 m stands 0.5 m in front of a vertical plane mirror.   

What is the minimum length of mirror which will permit the man to see his whole body? 

A 0.5 m 
B 0.9 m 
C 1.5 m 
D 1.8 m (      B       ) 

 
Concept: 

To see the reflection of any part of his body from his eyes down to his feet, 

the mirror has to be from M to N at the least. 

Calculation: 
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Ḉ, length of mirror needed = ½ of his body from the eye down. 

Conclusion: 
The same applies from his eyes up to his head. 

length of mirror needed = ½ of his body from the eye up. 

Ḉ, length of mirror needed =  ½ of his body. 

ρȢψ 

πȢω άȾȾ 

Note that the distance he stands from the mirror is irrelevant. 

άƭŜƴƎǘƘ ƻŦ ƳƛǊǊƻǊ needed = ½ ƻŦ Ƙƛǎ ōƻŘȅέ is always true when a person is looking at his own 
image in a mirror. 
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2.  In the following figures, a light ray is incident on a plane mirror and then reflected away 
from it. Which diagram shows the ray with the smallest reflected angle? 

 

 

 

 

 

 

 
A  B  C  D 

 (      C      ) 
        

3.  Two people are standing at points X and Y in front of a plane mirror as shown in the 
diagram below. They see each other through reflections in the mirror. 

If the person at Y walks away from X in the 
direction of the arrow shown, at which of 
the points is the furthest position he can 
walk so that the two people will still be able 
see each other by reflection in the mirror?  

(       C      )  
 

 
     

4.  Man A is facing a plane mirror while man B is 
running towards him from behind. If man B is 
running at a speed of 2 m s-1, how fast does 
man B seem to be running towards man A?  

A 1 m s−1 
B 2 m s−1 
C 3 m s−1 
D 4 m s−1  

 
(       B     )  

      

5.  The diagrams below show the passage of light through glass blocks. 

Which diagram is correct? 

A  B  

 

 

 

 

    

C  D  

 

 

 (       B      ) 
LPWm14: 21 
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6.  A ray of light enters a glass block at an angle of incidence i, 
producing an angle of refraction r in the glass. 

Several different values of i and r are measured, and a 
graph is drawn of sin i against sin r. 

Which graph is correct? 
 

   

A  B  C  D   

 

 

 

 

 

 

 

 

(       A      ) 
5054-N11: 21 

ὲ
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This is y = mx graph, where y = sin i, x = sin r and m = n. 
   

7.  The figure shows a ray of light passing through 
mediums A, B and C. 

Which of the following represents the speed of light 
through the different mediums in descending order? 

A A, B, C 
B A, C, B 
C B, C, A 
D C, A, B 

 

(       B      )  
11S3Test2DHS: 5 
    

8.  

 

The given ray diagrams show what happens when a narrow beam of light strikes the 
medium-air interface of perspex, glass, and agar. Arrange the three media in ascending 
order of their refractive indices. 

A Perspex, glass, agar 
B Agar, perspex, glass 
C Glass, perspex, agar 
D Agar, glass, perspex (      D    ) 
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9.  The diagram shows the paths of two rays of light from an 
object. The object is 10 cm in front of a lens in the position 
shown. Which type of lens is it, and what is its focal length? 

 lens focal length 

A  converging greater than 10 cm 

B  converging less than 10 cm 

C  diverging greater than 10 cm 

D  diverging less than 10 cm 
 

 
 (       A      ) 

N10/I/23 
    

10.  The diagram represents a converging lens forming an image of an object. 

 
Which distance is the focal length of the lens? 
A PQ B PR C QR D QS (      C     ) 
0625- N13/13: 22 

Concept: Rays that are parallel to the principal axis will pass through the focal point. 
    

11.  For this and the subsequent question, please refer to the diagram as shown below. 

The diagram represents a sea-wave that causes 
a small cork C to rise up and down through one 
complete oscillation every 4 seconds. 

The amplitude of the wave is 

 

A 0.5 m  B 1.0 m C 1.5 m  D 3.0 m (      A     ) 
09S4SA2ACSI: 17 
     

12.  If the wave is moving to the right, after 4 s the cork C will be at position 

A (P) B (Q) C (R) D (S) (      B      ) 
09S4SA2ACSI: 17 

Transverse wave ᵼ Particles oscillate perpendicular to direction of wave travel. 
     

13.  For a transverse wave, what is a wavefront? 

A the distance between successive peaks of a wave 
B a line showing the displacement of a wave 
C a line joining all points on the same crest of a wave 
D the first part of a wave to reach a point (      C       ) 
N06/I/19M 
   

position 
of lens 

 

object 
 

10 cm 
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14.  How are the speed, frequency and wavelength of a 3 cm microwave altered when it travels 
from air into paraffin oil? 

 Speed Frequency Wavelength 

A  Increase Same  Increase 
B  Same Decrease Increase 
C  Decrease Same Decrease 
D  Decrease Same Same (       C     ) 
09S4SA2BPGH: 15M 

Fact: EM wave travels fastest in vacuum i.e. 3 x 108 m/s.  
Its speed in air is almost the same (>99.9%) as in vacuum. 
Thus, the speed of EM wave decreases as it travels from air into paraffin oil. 

Concept: The frequency of a wave does not change as it moves from one medium to another. 

Concept:  ○ █ⱦ 

Since velocity decreases while frequency is constant, wavelength will decrease. 
      

15.  The diagram shows an electromagnetic spectrum. The violet end and red end of the visible 
spectrum are marked. One of the sections of the spectrum can be used to diagnose the 
fracture of broken bones. Which one is it? 

 electromagnetic spectrum 

 (       B     ) 
08S4SA2CHS: 25 

Beside violet light is ultra-violet. Thus, C is ultra-violet. 
Thus, B is X-ray and X-ray is used to diagnose fracture of broken bones. 
      

16.  The table lists the main components of the 
electromagnetic spectrum and their approximate 
frequency range. Which range of frequencies can be 
used to detect cracks inside a block of metal 

A 103 Hz to 1012 Hz 

B 1012 Hz to 1015 Hz 

C 1015 Hz to 1016 Hz 

D 1018 Hz to 1022 Hz 
5054-N13/11: 22 

 frequency / Hz 

gamma rays 1022 Hz to 1019 
X-rays 1021 Hz to 1018 

ultra-violet 1018 Hz to 1015 
visible light 1015 Hz to 1014 

infra-red 1014 Hz to 1012 
microwaves 1012 Hz to 109 
radiowaves 109 Hz to 103 

 

(       D      )  
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17.  Ships use sound waves to find the vertical distance to the seabed. A pulse of sound waves 
is sent out and the echoes are detected. 

A ship emits a pulse of waves lasting 0.50 s. The waves have a frequency of 3600 Hz. 

How many complete wavelengths does the pulse contain? 

A 1800 

B 3600 

C 7200 

D 18 000 (       A      ) 
N08/I/23 

Concept: A pulse is a number of waves. 

 

╣
█

 

Ὕ
ρ

σφππ
 

Ὕ πȢπππςχχχ ί 

Π ▫█ ╬▫□▬■▄◄▄ ◌╪○▄▼ ░▪ ◄▐▄ ▬◊■▼▄
Ȣ

Ȣ
 

ρψππȾȾ 
      

18.  

 
There is a flaw in a steel bar AB. A transmitter installed at end A sends an ultrasonic pulse 
to end B. Two reflected pulses are then received by a receiver also installed at end A. The 
reflected pulses are received 1.5 x 10−4 s and 2.0 x 10−4 s after the pulse is emitted. 

What is the distance of the flaw from end A? (The speed of sound in steel is 5 200 m/s) 

A 0.39 m 

B 0.53 m 

C 0.78 m 

D 1.04 m   (      A      ) 
Time taken for transmitter-to-flaw-to-receiver = 1.5 x 10−4 s 
Thus, time taken for flaw-to-receiver, t, 

ρȢυ ὼ ρπ

ς
 

πȢχυ ὼ ρπ  ί 

Thus, distance of flaw from end A, 
ὺ ὸ 

υςππ
ρȢυ ρπ

ς
 

πȢσω άȾȾ 
     

pulse duration 
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19.  Two metal spheres are mounted on insulating 
stands. Sphere X is initially uncharged and 
sphere Y is initially positively charged. 

A metal rod, held by an insulating handle, is 
placed in contact with X and Y as shown. 

What are the charges on X and on Y after the 
rod is placed in contact with them? 

 

 

 charge on X charge on Y   

A  positive positive   
B  positive uncharged   
C  uncharged positive   
D  uncharged uncharged  (       A      ) 

N10/I/27 

 

 

 
    

20.  A negatively charged sphere is held close to a 
light conducting rod suspended from an 
insulating thread. The light rod is attracted to 
the charged sphere. Which one of the following 
deductions about the conducting rod is correct? 

A The rod is positively charged. 

B The rod is negatively charged. 

C The rod is neutral or positively charged. 

D The rod is neutral or negatively charged. 

 

(       C      )  
08S4SA2VS: 28 
    

21.  Two identical charged spheres are placed as shown. 
A negative charge is placed at P. What is the 
direction of the force experienced by this charge? 

A To the left 
B To the right 
C Upwards 
D Downwards 

 
(       C      )  

09S4SA2MGS: 29 
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22.  Wire X is 1.0 m long and has a diameter of 0.50 mm. It has a resistance of 5.0 Ω. 

Wire Y is made up of a material that has twice the resistivity of wire X's material. Wire Y 
is 2.0 m long but it has a diameter of 0.25 mm. 

What is the resistance of Wire Y? 

A 0.63 Ω 
B 5.0 Ω 
C 40 Ω 
D 80 Ω (      D      ) 
16S4PEZH: 31 
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23.  Which physical quantity is produced by a calculation where a charge is multiplied by a 
potential difference (p.d.)? 

A current B electromotive force (e.m.f.) 

C energy D power (      C  ) 
5054-N15: 27 
   

24.  The graph shows the current / voltage 
characteristics of two conductors, M and N. 

What is the ratio of the resistance of M to 
the resistance of N? 

A 1 : 2 
B 1 : 4 
C 2 : 1 
D 4 : 1  

(       A      )  
09S4SA2CdG: 31 
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25.  Two wires made of the same material and of the same length are given the same potential 
difference. 

Wire P has a diameter of 2 mm.  
Wire Q has a diameter of 1 mm. 

7ÈÁÔ ÉÓ ÔÈÅ ÒÁÔÉÏ ÏÆ 
ÃÕÒÒÅÎÔ ÉÎ Ἔ

ÃÕÒÒÅÎÔ ÉÎ Ἕ
ȩ 

A 0.25 B 0.5 C 2 D 4 (       D      ) 
09S4SA2AMK: 29 

Since the wires are connected in parallel, 
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Extended Practice  
1.  The figure on the right shows two rays emerging from 

a converging lens. 

Which of the following incident rays could have 
produced them? 

 
    

A B  

 
 

 

C D  

 
 (     B      ) 

06S3SA2NYGH: 33 

Choice Evaluation Figure Correct? 

A Light rays that are parallel to the principal axis will converge at the focal point. No 

B Parallel rays will converge on the focal plane Yes 

C Rays will converge on the focal plane must come from parallel incident rays No 

D Ray that cuts through the focal point will emerge parallel to the principal axis. No 
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2.  A student generates a transverse wave in a long 
rope. He makes 2 oscillations in 1.6 s. 

Which of the following correctly represents the 
shape of the rope one second later? 

 
  

A  B  C  D 

 

 

 

 

 

 

 
LPWm 11: 27   (       A      ) 
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3.  The wavefront of a wave is shown. As the waves travel away 
from the vibrating source, the wave’s                                         . 

A wavelength decreases 

B frequency decreases 

C amplitude increases 

D speed increases 

 

(       D      )  
Unk: 1 

Concept: As a wave travel, 
Frequency does not change 

○ █ ⱦ 

ⱦᴻ
█ ╬▫▪▼◄

○ ȾᴻȾ 
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4.  The graph shows, at one instant, 
the displacement at molecules 
from their original position in air 
as a sound wave passes by. 

 
 compression rarefaction wavelength 

A  K M 0.4x 
B  K M 0.8x 
C  L N 0.4x 
D  L N 0.8x (      D       ) 
11PE2CdG: 21 

 

ὼ ρ‗ 

‗ ὼ 

‗ πȢψὼȾȾ 

    

5.  A musician plays a violin. The string of the violin vibrates and sound transmits through the 
air. Which of the following correctly describes the waves produced? 

A Longitudinal waves are produced in the string and in the air. 

B Longitudinal waves are produced in the string and transverse waves are produced in 
the air. 

C Transverse waves are produced in the string and in the air. 

D Transverse waves are produced in the string and longitudinal waves are produced in 
the air.  (       D      ) 

10PEMGS: 16 
String The wave travels along the length of the string but the string vibrates up and down (or 

sideways). It is a transverse wave. 

Air Sound is a longitudinal wave. 
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6.  A light uncharged conducting ball is moved towards the positive plate. 

Which diagram correctly shows the charges on the ball just after it has 
touched the positive plate? 

 

 

(       D      )  
09S4SA2NC: 23  

   
 
 
 

 
 

      



O Level MCQ – Revision 5 (ANS) [19 v 1.0] 

 Turn page for more P a g e | 13 

7.  A tilted basin contains water. Water is 
dripped at a constant rate into the basin 
as shown in the diagram on the right. 

Which of the following pattern of the 
wavefronts will be observed in the basin?  

A  B  C  D   

 

 

 

 

 

 

 

 

(       A      ) 
 11S4SA2CHS: 21 
    

8.  The diagram below shows the action of the converging lens with F and CΩ its focal points. 
Which of the emergent rays is incorrect? 

       (       A      ) 
09S4SA2TK: 12 

Choice Evaluation Figure Correct? 

B Light ray that cuts through optical centre will go straight through. Yes 

C Light ray that is parallel to principal axis will cut through focal point. Yes 

D Parallel rays will converge on the focal plane Ҧ Reversibility of Light Yes 

A Light ray that emerges parallel to the principal axis must have cut through 
the focal point. 

No 

      

9.  The ray diagram, drawn according to scale, shows 
the ray of light from an object through a converging 
lens. 

Locate the focal length, f, of this converging lens. 

A f < 5 cm  

B f = 5 cm 

C 5 < f < 10 cm 
D f = 10 cm 

 

(      B     ) 
09S3SA2VS: 5 
    

focal plane 
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10.  The figures below show the positions of air molecules when there is no disturbance and 
when there is a disturbance due to a sound wave respectively. The dotted lines represent 
the rest positions of the molecules. 

 

A list of statements is given below: 

I Particle Q is always at the rest position. 
II X represents the amplitude of the sound wave. 
III The distance between P and Q is half the wavelength of the sound wave. 

Which of the above statement(s) is(are) correct? 

A II only 
B III only 
C I and II only 
D II and III only   (     D      ) 
16PEBBSS: 29 

Observations 

 
   

 
 

 
Figure ς Displacement-distance graph from Sound Lesson 1 

Thus, point II is correct. 
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11.  Two persons P and Q are at a distance 260 m 
apart. When P gives a clap, the time interval 
between the two sounds heard by Q is 0.2 s.  

If the speed of sound is 340 m/s, what is the 
approximate distance, d, from Q to the wall? 

A 68 m 
B 100 m 
C 136 m 
D 260 m 

 

(       B      )  
08PE3CHS: 26 

Distance of direct sound, d1 = 260 m 

ἢἱἵἭ ἼἩἳἭἶ ἮἷἺ ἬἱἺἭἫἼ ἻἷἽἶἬ ÔÏ ÒÅÁÃÈ 1ȟἼ 
Ä

Ö

ςφπ

στπ
 

Let the distance of indirect sound be d2. 

By Pythagoras Theorem, 

Ὠ ςφπ Ὠ 

Ὠ ςρσπ Ὠ 
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Therefore, 

Ἴ Ἴ
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φψ ςρσπ Ὠ ςφπ 

ρσπ Ὠ ρφτ 

Ὠ ωωȢωχω 

Ὠ ρππ ÍȾȾ 
    

 


