Exercise walk-through

Wave Interference and Standing
Waves

AP Physics 2



Waves, Sound, and Physical Optics

L Interference

Interference and standing waves

Overlapping waves add point by point
(superposition ):
m constructive . crest 4 crest
= bigger

antinode

m destructive . crest + trough

= cancel /\ \/
ode
A standing wave has fixed

nodes and antinodes -
only certain wavelengths fit (musical
notes).



Wave Interference and Standing Waves
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A standing wave forms where two waves travelling in opposite directions overlap
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Interference

A transverse wave

movement

of energy

vibration
of rope

A transverse wave: the medium moves at right angles to the wave's travel



AP Physics 2

Exercises 2.1:2.3

2.1 State the principle of superposition.

2.2 State the condition for two waves to interfere destructively.

2.3 Define a node on a standing wave.



AP Physics 2

Exercises 2.1:2.3

2.1 State the principle of superposition. [1]

2.1

o where waves overlap, the total displacement is the sum of the individual displacements

2.2 State the condition for two waves to interfere destructively. 1]

2.2

 they must be exactly out of phase (crest meets trough)

2.3 Define a node on a standing wave. 1]

2.3

e a point on a standing wave that stays at rest (zero displacement)
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Exercises 3.1-3.2

3.1 Two waves meeting in phase interfere 1]

D A destructively

B constructively

C not at all

D randomly
3.2 A point of zero displacement on a standing wave is a 1]
D A antinode

B node

C crest

D trough



AP Physics 2

Exercises 3.1-3.2

3.1 Two waves meeting in phase interfere 1]

D A destructively

B constructively
C not at all
D randomly

3.1B

e constructively.

3.2 A point of zero displacement on a standing wave is a 1]
D A antinode

B node

C crest

D trough

3.2 B

« node.



AP Physics 2

Exercise 3.3 (a)

3.3 Two identical waves overlap.

(a) State the result when they meet in phase.



AP Physics 2

Exercise 3.3 (a)

3.3 Two identical waves overlap.

(a) State the result when they meet in phase.

(a)

o a larger wave (constructive interference)



AP Physics 2

Exercise 3.3 (b)

3.3 Two identical waves overlap.

(b) State the result when they meet exactly out of phase.
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Exercise 3.3 (b)

3.3 Two identical waves overlap.

(b) State the result when they meet exactly out of phase.

(b)

o they cancel (destructive interference)



AP Physics 2

Exercise 3.3 (¢)

3.3 Two identical waves overlap.

(¢) Name the general principle used.
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Exercise 3.3 (¢)

3.3 Two identical waves overlap.

(¢) Name the general principle used.

()

o the principle of superposition



