
Worked Solutions for ENGAA Papers by Topic

Section 1

Topic: Waves

Section 1 Topic Number of Questions 2016 - 2020

Algebra 34

Calculus 16

Coordinate geometry 11

Electricity 18

Energy 8

Exponentials and logarithms 9

Forces and equilibrium 7

Geometry 40

Kinematics 15

Materials 2

Matter & thermal physics 5

Mechanics 55

Number 11

Probability 3

Radioactivity 14

Ratio and proportion 7

Sequences and series 8

Trigonometry 6

Waves 13
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ENGAA S1 2020 - Question 13

ENGAA S1 2020 - Question 13 - Worked Solution

d = 6m

T = 2S
t = 0

t = 0.8

λ = 10m
v = fλ = 10 × 0.5 = 5mS一1

Answer is C
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ENGAA S1 2020 - Question 25

ENGAA S1 2020 - Question 25 - Worked Solution

λw = 6m
Answer is H
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ENGAA S1 2019 - Question 4

ENGAA S1 2019 - Question 4 - Worked Solution

Answer is A
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ENGAA S1 2019 - Question 30

ENGAA S1 2019 - Question 30 - Worked Solution
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50cm
30cm

microphone

40cm

10cm path difference

Think of the phase difference in this case as the fraction of wavelength the top wave has
travelled extra

Answer is C
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ENGAA S1 2019 - Question 38

ENGAA S1 2019 - Question 38 - Worked Solution

By Snell’s law
sin sin (90 —α) = n sin sin (90 —β)

CosCos @ = n Cos Cos @
Boundary condition

sin sin (90 —α) = n sin sin (90 —0) → n =

Thus Cos2 α =Cos Cos @
Answer is A
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ENGAA Specimen S1 - Question 4

ENGAA Specimen S1 - Question 4 - Worked Solution

The period of the wave, T=2.0s

v = fλ
v = 0.5 × 1.5

v = 0.75cms一1

Answer is C
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ENGAA Specimen S1 - Question 14

ENGAA Specimen S1 - Question 14 - Worked Solution

The pulse travels to the foetus and back, totaling 20cm

Answer is B
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ENGAA Specimen S1 - Question 20

ENGAA Specimen S1 - Question 20 - Worked Solution

T = 0.2mS = 2 × 10一4S
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We have no information about the speed of the waves.
We know the frequency but no way to know the wavelength

Answer is B
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ENGAA S1 2018 - Question 6

ENGAA S1 2018 - Question 6 - Worked Solution

Ultra light has max λ:
λ = 400m

λ is a maximum so f will be a minimum

= 7.5 × 1014Hz
Answer is G.
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ENGAA S1 2018 - Question 18

ENGAA S1 2018 - Question 18 - Worked Solution

f = 10Hz

SO in 20s, 200 waves pass particle
In onewave particle travels 4 × 4.0 cm
In 200waves : distance = 4 × 4.0 × 200

= 3200cm
= 32m

Answer is E.
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ENGAA S1 2018 - Question 28

ENGAA S1 2018 - Question 28 - Worked Solution

① Not necessary as:
② No, Z can be anywhere after X and Y.
③ No, as can be more than 240km

Answer is A.
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ENGAA S1 2016 - Question 12

ENGAA S1 2016 - Question 12 - Worked Solution

v = fλ in the direction of the wave’s motion
BUT particles in the motion have no net movement

During one complete cycle a particle in the medium will be displaced from 0 to A
back to 01 to -A and finally back to 0.
This is a total distance of 4A.
This transverse v = 4Af

d = vt
d = 4 × 3.0 × 5.0 × 60

d = 3600cm
Answer is E
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ENGAA S1 2016 - Question 28

ENGAA S1 2016 - Question 28 - Worked Solution

The two buildings are 48m and 80m away from the student
Sound will have to travel 96 or 160m to echo which will take 0.3s or 0.5s
The time between clicks therefore has 0.3s or 0.5s.
The minimum frequency when a click coincides with an echo is 2.0Hz

However for both echoes to coincide with a click, the clicks must occur every 0.1s or
at a frequency of 10.0Hz.

Answer is G.
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