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0. Introduction f&§4}

E_ﬁ_{ [ BT, ﬁ?%ﬁfﬁﬁzﬁt In this activity unit, you will perform virtual experiments
%iﬁ:{ A EA EF@E%%?@E@T%@ with public domain physics simulations dealing waves and wave
% %{%31%@%2@% E %E? )fi,é?,%g motion. Before you start answering the questions, play with each
SRR 9 © VN IR EL simulation. Get familiar with each of the different effects and
SEBR(E RS o iy

RHEE - buttons of the animations. Where there are tabs, utilize them.

1. Standing Waves

1.1 T EfE#EEzs Download, Run and Play with the PhET Simulation: “Wave on a String”.

1.2 [Select: Pulse, Fixed End, Damping (none), Amplitude= 0.75 cm] Observe the wave and
draw a pictures. (a) From left to right (b) From right to left (c) Describe how the motion of the
string changes with time? ¥R f 0.75 A7) - BIZE MR - (@)fEEEh O)fEaE2E
(iR AR - B T HI{E A WL [E]

(a) From left to right (b) From right to left

(©

1.3 [Select: Pulse, Loose End, Damping (none), Amplitude= 0.75 cm] Observe the wave and
draw a pictures. (a) From left to right (b) From right to left (c) Describe how the motion of the
string changes with time? ¥R 0.75 A7) - BZE N - @EAEEE OEa2A
(AR RIHSEAL - 55 NRIE A PEEA[E]

(a) From left to right (b) From right to left

(©

1.4 [Select: Oscillate, Fixed End, Damping (none), Frequency (f) = 3 Hz] Observe the wave
and draw a pictures. (a )At the very beginning (b) After a long time (c) Describe how the
motion of the string changes with time? (d) Try to explain why the wave changes. S % FE% Ky
3 ek BRZENE MY - (a)—Fith (b)4SiE—ERifE] (o)F N Akl —Eeis S BN & A AN —BH
IRHTAE S (d)RRREN: Ryfnl 38 A= 851
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(a) At the very beginning (b) After a long time

(©

(d)

1.5 [Select: Oscillate, Loose End, Damping (none), Frequency (f) = 3 Hz] Observe the wave
and draw a pictures. ((a )At the very beginning (b) After a long time (c) Describe how the
motion of the string changes with time? (d) Try to explain why the wave changes. ;% 5E% Ky
3MhaL - BRZEEE NRAY - (a)—Bddn (O)FRFE iR (C)55 N aKim —Eaip i Eh {8 A AU
—BRIGHYZE 5 (d)ERRRR R T s A= 51

(a) At the very beginning (b) After a long time

(©

(d)

1.6 Compare the Fixed end and the Loose end. Comment the differences and similarities
between the two. i.e. consider amplitude (A), wavelength (A), frequency (f) and the same
ggé%té%tfi%ﬂ%ﬁ%@m%ﬁ [FEEBHSE - 55 MHERFIHSR R - PR & - JEE -~ [F—(E
e

Similar:

Different:

1.7 Find a frequency so that the point in the center of the string does not move after the initial
transient behaviour (a) Fixed end (b) Loose end (c) Try to summarize an equation the
relationship between frequency and length of the string. %4 —{E 2 0] DLELAE T O BN
158 (a)E 0 () E (C) B8 L —(BATEAR LI A EHIRE (rt

(a) = Hz; = Hz (b) = Hz = Hz
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2. Wave interference

2.1 TEfE#EEZS Download, Run and Play with the PhET Simulation: “Wave interference” [Tab:
Interference]

2.2 [Select: Water] (a) Open one faucets Draw what you see. Ef i {E/KFETETT B » BiZZ=
% - (b) Open the second faucet. Draw what you see. (c) What is the reason make the gray

e when you have 2 sources? SAE(R ] UG SR AWM ERIKEHIER > 55 N EAIKEGRHIIR

(@) (b)

(©

2.3 [Select: Water] Observe the effect of frequency on the picture. Draw it. (a) lowest frequency
drip (b) highest frequency drip (/AR E N - (c) How do the images change with
frequency? By i EESCEATAS & 2 BN -

(a) Low frequency drip (b) High frequency drip

(©

2.4 [Select: Sound, both(wave and particles)] Choose a red particle to observe. When one
speakers is on, the particles will move . (a) How do the particles move? (b) Why do they
move that way?. #%—{E4L B T8 ZE - & —(ERUFTRIG - ALEfFahaisE) ()% N ey
EIERH) (b) o ELE?

(a)

(b)

2.5 [Select: Sound, both(wave and particles)] Now open two speakers. Does the red particle

move by differently? SRAEFTBHF{[ERU\ > 5L ER T8 )5 A SEEE?
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2.6 [Select: Light, Screen] Compare images formed on the screen by red and blue light. %4
DA ) 0 | A AN = s 0 N e

2.7 [Select: Light, Screen] What is the effect of changing the separation between sources on
the image seen on the screen?. 415 5 50 B8 HHVIEIEE » JIS G LAY RIS 484 P17

3. Wave Diffraction

3.1 T Ef%E#EEEs Download, Run and Play with the PhET Simulation: “Wave interference” [Tab:
Diffraction]

3.2 [Select: circle hole, square hole]Turn on the laser light. Observe the patterns formed the
screen. Draw (Make sure you add a scale bar) for the (a) circular hole and the (b) square
hole. (c) What is different? ¥TEAEE HOUEIZEfems LAVEUE - &= TEZ(a)EIFL (0) 7L ()5 T
AERYH T ChECRAEEI S CE T EEBIRD)

(a)circular hole Size of hole:  mm (b) square hole Size of hole: mm

(©

3.3 [Select: circle hole] Change the diameter of the hole. (a)Draw (Make sure you add a scale
bar) the diffraction pattern. (b) Summarize the effect in words, St EFLHY1E (a)E R (b)5
R b (MR EE T CE T EERIR

(a) Size of hole:  mm (b)

3.4 [Select: circle hole]Change the Wavelength. (a)Draw the diffraction pattern. (b) Summarize
the effect in words, B8 A7 £ (a)HTEl (b)#5 AR EATEE( L
(a) A= nm (b)

3.5 [Select: square hole]Change the rectangular hole into a slit. (a) Draw the diffraction pattern.
(b) Summarize the effect in words, 8 LB B 48 B ikéE (a)ZE (b)s HRER RIS R
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(a) A= nm L= mm W= mm (b)

3.6 Reset the simulation. Compare the image formed by a single circular hole and a matrix of
circular holes, and (a) Draw the picture of the single hole (b) Draw the image of the matrix of
holes (c) Comment on the differences and similarities. FEfEE EEE - Chin BE— Bl FLAIAEMEE FL
HIpks: - & TEE(a)BE—EIfL (0)EFEEIFL (C)5 A EIFIAH[E YT

(a)circular hole (b)matrix of circular holes

(©

4. Y E K, Student Comments
4.1 Did you enjoy the activity? {[R=EE (E)EENE ?
PLOVEDEE  [Why? msf i ?
o 75%
0 25%
0 HATED 1R
4.2 f2H 1 22 (B mTPLRIIEASE B % AR IRe R EA - 13 ! (& h05
47 ) Suggest one or two additional questions that could be asked conserning any of the

simulations you played with. (If we add your question, you will get 1% bonus marks for the
course!)

Activity Suggested Question Answer to suggested question

4.3 F4ERIIER ? Any other suggestions to improve this activity?
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