
Grade 11 Technical Science

Term Test
Term 2

Four possible answers are given for each of the following
questions. Each question has only ONE correct answer. Choose the
correct answer and mark the corresponding LETTER with a cross (X).

1.  The speed of a pulse depends on the:

A. distance that the pulse moves.

B. frequency of the pulse.

C. medium through which the pulse moves.

D. amplitude of the pulse.

Multiple-choice questions



Multiple-choice questions
2. Study the accompanying sketch:

Which of the following represent 
X, Y and Z in the
correct order?

A. amplitude, trough, wavelength

B. crest, trough, wavelength

C. amplitude, wavelength, pulse length

D. crest, trough, wavelength

Multiple-choice questions

3. A certain number of waves go past a fixed point in
𝔁 minutes. If the same number of waves go past a 

fixed point in 2𝔁 minutes, which of the following 
statements is correct?

A. The frequency doubled.

B.   The frequency halved.

C.   The period of the wave halved.

D.   The period of the wave remained constant.



Multiple-choice questions

4. A musician plays a note on a piano. He plays a second 
note with a smaller wavelength and greater 
amplitude. Which one of the following statements is 
correct?

A. Second note is lower and louder than the first note.

B. Second note is lower and softer than the first note.

C. Second note is higher and louder than the first note

D. Second note is higher and softer than the first note.

Multiple-choice questions

5. A wave moves past a fixed point at a speed of 𝔁 
m·s-1. If the speed of the wave stays the same and 

the frequency of the wave doubles, then the 
wavelength of the wave will:

A. halve. 

B. double.

C. remain the same.

D. quadruple.



Multiple-choice questions

6. Which one of the following statements is false?

A. Two points in phase are a whole number of 
wavelengths apart.

B. The distance between three consecutive rarefactions 
is two wavelengths.

C. The greater the period of a wave, the smaller the 
frequency of the wave.

D. The period of a wave is the number of complete 
waves that move past a fixed point per second.

Multiple-choice questions
7. Very loud noises can damage a person’s hearing. This 

is evidence that sound waves:

A. are longitudinal waves.

B. are refracted.

C. transfer energy.

D. are reflected.



Multiple-choice questions
8. When the volume of a sound increases, the:

A. speed increases.

B.   frequency increases.

C.   amplitude increases.

D.   wavelength increases.

Multiple-choice questions

9. The number of vibrations per second is known as the:

A. amplitude.

B. frequency.

C. period.

D. wave speed.



Multiple-choice questions

10. The SI unit of frequency is:

A. Hz.

B. m.

C. s.

D. s-2.

Multiple-choice questions

11. The time in which an object completes one full 
vibration is:

A. amplitude.

B. frequency.

C. period.

D. phase.



Multiple-choice questions

12. A swing completes five full swinging motions in 10 s. 
The period of the swinging motion is:

A. 2 s.

B. 0,5 s.

C. 10 s.

D. 0,1 s.

Multiple-choice questions

13. A transverse pulse moves from A to B in the diagram:



Multiple-choice questions

Which statement is correct?

A. The particles of the medium move from A to B.

B. The energy moves from A to B.

C. The particles as well as the energy move from A to B.

D. The medium moves from A to B.

Multiple-choice questions

14. A motor vibrates at 50 Hz. It causes waves with a 
wavelength of 0,5 m. The wave speed of the
waves in m⋅s-1 is

A. 100.

B. 250.

C. 10.

D. 25.



Multiple-choice questions

15. Which term best describes the meeting of two crests 
in the same medium?

A. Superposition

B. Constructive interference

C. Destructive interference

D. Reflection

Contextual questions

1 Water waves crash against the seawall around a 
harbour. Six waves hit the wall in 4 s. The distance 
between consecutive troughs is 10 m. The perpendicular 
height of the wave from trough to crest is 2,5 m.



Contextual questions
1.1 What type of waves are water waves?
Transverse waves

1.2 Write down two letters that illustrate any two points 
that:

1.2.1 are in phase;
B, D, F or C, E, G

1.2.2 are out of phase;
AB or AC or AD or AE or AF or AG or BC or BE or BG 
or BH or CD or CF or CH or DE or DG or DH or EF 
or EH or FH or GH

Contextual questions

1.2.3 represent one wavelength;
BD or DF or CE or EG

1.2.4 are 1. wavelengths apart.
AD or EH

1.3 In which direction is point B about to move?
Downwards

1.4 How many wavelengths are there between points 
A and F?

21/4 wavelengths



1.5 Calculate the amplitude of the wave.
2,5/2 = 1,25 m

1.6 Show that the period of the wave is 0,67 s
4 s for 6 waves to pass.
                      4
∴ 1 wave in 6 s = 0,67 s

Contextual questions

1.7 Calculate the frequency of the wave.
f = 1      number of waves
      T       OR f =           time taken
  =    1             6
     0,67    = 4
  = 1,5 Hz     = 1,5 Hz 

Contextual questions

1.8 Calculate the speed of the waves.
v = fλ        D
   = (1,5)(10)      OR v = Δt
   = 15 m·s-1                    10

   = 0,67 = 15 m·s-1 



Contextual questions

1.9 Calculate the distance that this wave will cover in 
      2 minutes.       
          D
   v = Δt
           D
15 = 120
  D = 1 800 m

2 A pulse with an amplitude of +15 mm (crest) moves in a 
string to the right, and another pulse with an 

amplitude of -10 mm (trough) moves to the left 
in the same piece of string.

Contextual questions
2.1 Draw a sketch with labels that shows these two pulses 

approaching each other.

2.2 What type of interference occurs when these two 
pulses meet and overlap?

Destructive interference



2.3 Draw a sketch with labels that shows what happens:
2.3.1 when they overlap;

2.3.2 after they have overlapped.

Contextual questions

Contextual questions

2.4 If the amplitude of the first pulse is changed to 10 mm, 
what is the amplitude when the two pulses overlap?

0 mm

3 Bats are virtually blind. To prevent them from flying 
into objects and to help them to hunt for food, they 
send out high frequency squeaks. Bats then observe 
the time it takes the echo to return after the wave is 
reflected by an object in its way.



A stationary bat makes a squeak. It takes 0,018 s for the 
echo to return to the bat. The speed of sound in air is 
345 m·s-1.
3.1 Calculate how far the bat is from the object.
Time: 0,018 ÷ 2 = 0,009 s
D = vΔt

 = (345)(0,009)

 = 3,11 m

Contextual questions

Sound waves are disrupted by objects that are 
comparable in size or larger than their wavelength.

The maximum frequency bats can emit is 1,2 × 105 Hz.
3.2 Calculate the diameter (in mm) of the smallest object 

that a bat can observe.
v = λf
      v
λ = f
           345
   = 1,2 × 105

   = 0,0029 m
   = 2,9 mm

Contextual questions



4 A car and a truck are involved in a head-on collision 
which results in a big noise. Rabia is standing 62 m away 
from the collision when she hears the sound of the 
crash. Sound travels at 340 m·s-1.

4.1 Explain how the sound is generated and then 
propagated in order for Rabia to hear it.
Sound is produced by the vibration of objects. During the 
collision, air particles are forced together to form areas 
of compression. Then they are forced away from each 
other to form areas of rarefaction. The air particles 
vibrate 
with the same frequency as the particles of the 
vehicles in the collision.

Contextual questions

This vibration causes a regular alternating change in the 
air pressure. 
The compressions and rarefactions move by the energy 
being transferred from one air particle to the
next, all the way to Rabia’s ear, causing vibrations in her 
middle ear, which her ear converts into sound.

Contextual questions



4.2 Calculate how long it takes for Rabia to hear the noise.                
         D
  v = Δt
        D
Δt = v
         62
     = 340
     = 0,18 s

Contextual questions

4.3 Rabia hears one of the people involved in the crash 
asking to be taken to hospital so that she can have an 
ultrasound scan. She wants to make sure that her 
unborn baby is not hurt.

4.3.1 On which principle is ultrasound based?
Ultrasound works on the principle of reflection of waves.

4.3.2 Why is ultrasound safer for unborn babies than 
x-rays?

X-rays contain photons with high energy that penetrate 
the soft tissue, but the energy of the sound waves is 
much less and therefore less damaging.

Contextual questions



Contextual questions
4.3.3 Give another use for ultrasound in the medical 

profession.
Treatment of injuries/diagnosis

5 A group of learners does an experiment to determine 
what influence the elasticity of a medium has on the 
speed of sound.

5.1 Give a hypothesis for this experiment.
The higher/lower the elasticity of the medium, the 
higher/lower the speed of the sound.

The experiment is performed as follows:
Keagan attaches a special apparatus to a fence pole. 
Jacques hits another pole of the fence with a hammer, 
100 metres away from Keagan.
The two poles are connected by wire. Keagan uses the 
apparatus to measure the time it takes the sound to travel 
the 100 m through the wire. They note the time (∆t1).
They repeat the process, but this time Keagan measures 
the time it takes the sound to travel the
100 m through the air.

Contextual questions



Contextual questions

They note the time taken to hear the sound (∆t2) in air.
They draw up the following table:

Medium through which the 
sound moves

Time taken(s)

Wire 0,11
Air 0,29

5.2 Give the variables that will have to remain constant 
for this experiment.

Distance covered by the sound.

Contextual questions

5.3 Give the independent variable for this experiment.
The medium through which the sound moves.

5.4 Give the dependent variable for this experiment.
Time taken for the sound to move.

5.5 What relationship exists, in general, between time 
taken and speed for a fixed distance?

The shorter the time, the higher the speed OR the 
longer the time, the lower the speed



5.6 Calculate the speed of the sound through the wire.
v = D = 100   =    909,09 m·s-1

      Δt   0,11

5.7 What conclusion can be drawn from this experiment?
The more elastic the medium, the greater the speed of 
the sound through that medium.

Contextual questions

5.8 Will the speed of sound in water be faster, slower or 
the same as that through the wire? Give a reason for 
your answer.

Slower; water is less elastic than the wire.

Contextual questions

6 Pumeza is very stressed before her exams. Before the 
exam, she walks back and forth in the passage twelve 
times in 2 minutes. What is the frequency of her walking 
pattern?

Frequency = number of repetitions in one second
           = 12 ÷ 120 (2 min = 2 × 60 s = 120 s)
           = 0,096 Hz

7 In a ripple tank a small vibrating motor causes one 
complete wave every 0,05 s.

7.1 Give one word or term for the 0,05 s.
period



7.2 Are the water waves created longitudinal- or 
transverse waves?

Transverse

7.3 Calculate the frequency of the motor.      
        1
f = T
        1
  = 0,05
= 20 Hz

Contextual questions

7.4. If the wavelength is 1,5 cm, calculate the speed of the 
wave.

v = fλ
                1,5
   = 20 × 100
   = 0,3 m⋅s-1

Contextual questions

8 Yellow light has a wave speed of 300 000 km⋅s-1 and a 
wavelength of 610 nm. Calculate the frequency of the wave.

      v
f = λ
     300 000 000
  =   610 × 10-9

  = 4,92 × 1014 Hz



9 A flame emits light with a wavelength of 500 nm for an 
interval of 5 × 10-10 s. The wave speed is 3 × 108 m⋅s-1. 
Calculate the number of full wavelengths emitted during 
this interval.

       D
v = Δt
∴ D= (3 × 108)(5 × 10-10) = 0,15 m
The waves move 0,15 m during the interval of 
5 × 10-10 s.

            0,15
The number of waves is then: 5 × 10-10 = 3 × 108 waves

Contextual questions

Contextual questions

10 Write down the frequencies of the following:
10.1 Infrasound
Frequencies lower than 20 Hz

10.2 Ultrasound
Frequencies higher than 20 000 Hz

10.3 Audible sound
Frequencies between 20 Hz and 20 000 Hz



11 Explain how will the sound wave observed on an 
oscilloscope changes if the wave’s:
11.1 frequency increases;
The wavelengths will decrease so that the waves are 
closer together.

11.2 loudness decreases.
The amplitude will decrease.

12. A tuning fork is marked as 255 Hz. The speed of 
sound in air is 340 m⋅s-1. 

Contextual questions

Calculate the wavelength of the sound emitted.      
      v
λ = f
      340
   = 255
   = 1,33 m

13 The distance between six successive compressions of a 
longitudinal wave is 175 mm. One of the compressions 
moves a distance of 280 cm in 0,4 s. Calculate 
the:

Contextual questions



13.1 wavelength of the longitudinal wave;
Between six compressions there are five complete waves.         
      175
λ =   5   = 35 mm

13.2 speed of the wave;
       D
v = Δt
      2,8
   = 0,4
   = 7 m⋅s-1

Contextual questions

13.3 frequency of the wave.
     v
f = λ
         7
  = 0,035
  = 200 Hz

14. A bat makes sounds which reflect off a nearby cliff. The 
echoes reach the bat 0,08 s later. Take the speed of 
sound as 330 m⋅s-1 and calculate the distance 

       between the bat and the cliff.

Contextual questions



           D 
    v = Δt         
∴ D = (330)(0,08/2) 
       = 13,2 m

Contextual questions


