PBL: Rotation & Oscillation Names ID (last 7 digits) | Gr

TEEIETT: HEERE

By C G White (9% &), A Assefa, B Lin, J D White (5/)\8H)

0. Introduction f&4

In this activity unit, you will perform virtual experiments with riEta e » B ER S R
four different public domain physics simulations dealing with ) e 2 O DU (& A [F] Y . T H )
PBL: Rotation & Oscillation. Before you start answering the HIREE TRE B B - (EARBAMGIES

) . ! : o ! HE w1 5 Brfr TS, Sh R
questions, play with each simulation. Get familiar with each [ Al bﬁbﬁ%{*ﬁﬁﬁﬁfﬁ TV
of the different effects, buttons and tabs of the animations. BV EHE A FBER - IR -

1. Rotational Motion Review #E&3EE) [0

1.1 Download, Run and Play with the PhET Simulation: “Ladybug Revolution”. & » {715t
PhET f&ifE: " eidnysiEs |

1.2 [Select: Intro] Allow the ladybug to spin. What aspects of the variables (s, v, a) are
constant? What aspects are changing? [#F: AF] FEHlaieiE - &2 (s, v, a) WIFRIAERE
H0? Pt Er Rt A= S 11(s, v, @)?

Constant i &5 Change %8/k:

1.3 [Select: Intro]What is the direction of the acceleration? What is the direction of the velocity?
[ AP DUBRPER TR 2 SRS R R 2

a: A\

1.4 Systematic Experimentation %47 & B
a. [Select: Rotation] Keep @ Constant. Find the relationship between the |a(t)| and the distance (r) from
the center of the turntable. (HINT: Use the ruler to measure lengths) [E#E: fjgi#] K HHE (o) 5 A
TEAH - $hth [a(t)] FIFEEEAE (r) BIEE TR - (R (A RENHRE)
Distance (r) EE8f | a(t) | Graph E# Fit to equation E&5FER

(o= )

b. [Select: Rotation] Keep @ Constant. Find the relationship between the | v(t) | and the distance (r) from
the center of the turntable. (HINT: Use the ruler to measure lengths) [75£§%: jg##] i A2 E (o) 5585
FEAE = ] v(t) [FIesE-E1E () AR - GEon: (EHREHIEE)

Distance (r) H&E [ v(t) | Graph BE#¥ Fit to Equation &5 R

(0= )

c. [Select: Rotation] Keep r Constant. Find the relationship between the | a(t) | and the angular velocity
(w) of the turntable. [E&45: ] Fedd-1€ (r) RORE(E - $H] a(t) RIAEE (o) FIR K -
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® la(t) |

Graph B

Fit to Equation $#& 7518

=—_))

d. [Select: Rotation] Keep r Constant. Find the relationship between the | v(t) | and the angular velocity
(w) of the turntable. [5&§%: e ] e 1L (r) &

SRy TEAE - Fth] V() [FIFERE (o) BB -

o |v(®) |

Graph B

Fit to Equation &5

r=—_)

e. Combine the above relationships you found in questions a,b,c,d to give mathematical equations
relating acceleration (radial) and velocity (tangential) to angular velocity (o) and the distance from

L ERRAR (a,b,c,d) » GHHBIFYIIZRRE (FE1H) ~ 2RI (VI€R) ~ AR

the center of the turntable (r). 4%

[ (@) FIEEAE (1) BYEERTT &Ji

a (w,r) = 0 [m/s?]

vi (0,r) =

a (o,r) =

Vi (0,1) =

1.5 [Select: Rotation] Set the angular velocity to 10 [rad/s]. Draw graphs of the motion [Z££E: 7

ﬁ% AFF 5 10 [rad/s] -

A EE -

. Draw 4g %l 18,w,a
(B(D),00(t),a(t))

b. Draw Position 4&#i{ir

E (sx(1),84(1)

c. Draw tangential (v;)
and the x,y
components of )

*

h 4

>

velocity v. gz | XY
(v) FEFE v #Y X,y 77

=

d. Draw radial (a;) and
the X,y components of
acceleration a. 4881

-
L

51 (ar) FONIERSE a Y
X,y /T
e. Write equations

V,V,,V

X Ty

(motion as f{(t) to
describe the graphs
you have drawn as a
function of 6=ct.) v

(Remember: o is Ta,a,
constant) 5 H HTER
(EB) F f(t) 2 iiR

y

Frig Ay EP 2 O=ot
ARRED) - O FETE
(w) EHFE)

Y

h 4
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0(t) = Sy =

o(t) = vl =

o(t) = ja| =

f. For the right-angle triangle (below), what is the value of X, y and ¢ in terms of 0. {8 T [&EY H A =
2 PLO R > Fix, y flice

X =
y:
c =
2. Torque JJ4E
2.1 Download, Run and Play with the PhET Simulation: “Torque” &k - ##H{TA1Er PhET f5#¢:
" EE

2.2 [Select: Intro] Apply a force to start the turntable spinning. What happens after the force is
removed? [18§§%: AFT] Jii /(e [EIAEHEEN » 3 A PER G0 1 52 £ HBRIE

2.3 [Select: Torque] Apply different forces (F) at different offsets (r) from the pivot. At 2.5s, set
F—0. Continue to run the simulation. [EE{%: Jj3H] fEEERE~ FE RIS & (r) BRI ERY T
& (F) - 1£2.5s 5 » ¢ & F—0 - Q4T TIHEE -
a. Record in the following table the values (for the bug) after the force is set to 0 (i.e. t> 2.5s). & J15% F
0 1%, 7£ MR P EcstBE (e 1) (BI: t> 2.5s)

F®N) r (m) 7 (Nm) v (m/s) |a| (m/s/s) ac (m/s/s) a, (m/s/s) | 0(2.5s) 0] o
1 1
1 2
2 1

b. Which is the key parameter determining the final rotational speed? jJt 7E f 4% B R Y BE g < 8 By fn] ?

c. How does the direction of a differ between (a) when the force is applied (b) when there is no torque?

DR (a) (YT EAE  (Q)EREIIIE (b5 AR E?
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(@) (b)
d. How does a change during the time the force is applied? 1F it JJHARE] » NIZEEREE (a) Hi s {pEg?

[‘EE

2.4 Systematic Experimentation: Accelerating Bug [Select: Torque] & T-IIZERFAY 240 & b

#E: J1%E] _ -
a. Apply a force (F) at different offsets (r) from the pivot. Record in the following table the values at

t=2.5s. TEMEMREIF [0S & (r) BN EH )] (F) « 15 FERPE0ek t = 2.5 BFAIEE -
F(N) r (m) 7 (Nm) vi(m/s) |a| (m/s/s) ac (m/s/s) a, (m/s/s) 0(2.5s) ®(2.5s) a

1
1

1

b. Apply a different forces (F) at constant offset (r) from the pivot for 2.5 seconds. Record in the
following table the values at t=2.5s. {¢&f@eh LUE € R = (r) el ER ) (F) > #3548 2.5F) -
FE N HECEk t = 2.5s IFHVEE ©

FN) r (m) 7 (Nm) vi(m/s) |a| (m/s/s) ac (m/s/s) a, (m/s/s) 0(2.5s) ®(2.5s) a

1
1

1
c. [Select: Torque, Force in any direction] Keeping |F| and |r| constant, change the direction ¢ of applied

force. [BE%: Jy4H, {EAEEJIMMYII] GREF (R [r| KR8 - BEEHEINOM S (@) -

b

F(N) r(m) angle(g) T(N-m) a (m/s/s) ®(2.5s) a
1 1
1 1
1 1

d. Suggest an equation: (i) T = f(|r],|F|,9). Suggest an equation for a = (7). g —ETFE=: (1) T = f(|1],|
Fl.o) - fya=1(v) B (H5E

2.5 Theory and Drawing Conclusions ¥z Ei15 H 45
a. How the angular acceleration () or torque (t) be maximized? 1o & AALFAHIEEE (o) B¢ 74E (1) ?

1 2 3

b. Consider the results of the experiments you have done, try to write equations relating the angular
acceleration (o) to Force (F), offset from the pivot (r) and/or torque (t). ZEfELL F{RFERAVE ERsEF -
EolmE R AN (o) 807 (F) - fadfrvRisE () f/E00E (v) BRI TR -

c. The constant in this equation has the name: "Moment of Inertia" which we will denote with the
symbol I. We will explore this constant more in the next sections of the PBL. From the equation you
have discovered relating angular acceleration to the forces and torques, what must be the units of
"Moment of Inertia"? EHUTREA PHYE B A “HEEHEE" - WPTRARS:E "1" KFRE > HFIHFF
7£ PBL Y N —#&f 7 i — D ERET I H 8 - (e 7R 2 é*fﬁTﬁabn SN ERRS - Rt
FiE8" AYERLIR?
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2.6 [Select: Moment of Inertia] Change each of the parameters, one by one, to find out their
effect on angular acceleration (a) and thus moment of inertia () (Suggestion: Keep Torque (1)
Constant e.g. 7=1) [EE4E: EENEE] R F L ESE - DL T EMEAEIERE (o) DU E)
BEAFE () (B R IEMIEE > Fa0: 1=1)

mass (kg) Finner (m) Router (m) a (l‘ad/s) 1
0.12 0 4

a. Effect of changing the Platform Mass ({3 2 &/8E £ £
b. Effect of changing the Inner Radius %88 PN & 1R 1 52 28
c. Effect of changing the Outer Radius [ 71K 2E

2.7 [Select: Angular Momentum] [ fAHE=] B B
a. Keep m, Rinner, Rouer constant. Find the relationship between the | L | and the angular velocity (®) #

M, Rimer, Rouer B2 By SEAE » $RHABIE (| L DRIABRRE (0)HIBI{A
® L Graph B Equation 5723

b. Keep o constant. Find the relationship between the | L | and the moment of inertia () ¥ o 5% 5 E1H
ftiAEgE(| L DEEEE ) Bk
I L Graph B Equation 57123

c. Combine your two relationships into a single equation to provide L(o) i Il 84S 474 B L(o)

P2
L(w)=

3. Oscillations: The Pendulum 3z%: $855E

3.1 Download, Run and Play with the PhET Simulation: “Pendulum Lab” &k - # {715 PhET
e | eEREE R
3.2 [Select: Intro, gravity] Start the pendulum moving and then set the gravity to g=0. How can
we describe this motion? What similarities does it have with the previous simulations? [72:
S, E )] BdGRE A EE) - K] (9) sREE L O -HR(FIMAE A S B EENE 7 L el i
ffﬁi‘sa%lél@ EE A R HE{ - R ?
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3.3 [Select: Intro] Set the gravity to that of earth Earth. Draw a graph of pendulum's y-axis

movement vs time ( horizontal axis). [15{%: /144] & 1 EIE B ERIVEE /7 - 2= HEiEny v il
(4t ) EBENEERRR (fEdl) AYdhLREl

3.4 [Select: Intro] What does this plot show? Any similarities with mathematical formulas for

perlodlc motion that we have seen before? [#5&4%: /147] % EZE~ T (T ? M 2 FiE 2Ry
JE A A B R N U AR DL BRI 2

3.5 Systematic Experimentation [Select: Intro] Z 478 ba: [ 1144] B
a. Find the relationship between the | @ | and the mass of the pendulum (m). IRHEAEE (| o |) FofEsEsE
& (m) HRR

m (kg) o (rad/s) Graph E# Equation 51831

b. Find the relationship between the | @ | and the Length of the pendulum (L). 3R /AEEE (| o |) FIEE
RE (L) BB

1 (m)  (rad/s) Graph E¥ Equation 5183

c. Find the relationship between the | @ | and the force of gravity (F,). $3RHFEHERE (| o |) RIESH (F) 1§
BRI % (Hint: 35 HSEE B RUBE )
F,(N) o (rad/s) Graph B Equation F1E%

d. Try to combine your mathematical expressions to get a single equation describing the angular
frequency of the pendulum. B 545 & R BERFR I A ASELS (S MR A PR (o) HY5REE -

o=

3.6 Theory and Drawing Conclusions ¥z EdfS H 453
a. While the pendulum is in motion, change the mass of the pendulum. (i) What happens? (ii) Why? &
RN > SCEERAVE R o (1) FE (T 7? (1) REE?
) (i)
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b. While the pendulum is in motion, change the force of gravity. (i) What happens? (i))Why? & g& {5 7#
B BEE ) - () SEIHET? (i) B ?

(1) (ii)

4. Masses and Spring ‘& & JiEEE

4.1 Download, Run and Play with the PhET Simulation: “Masses and Springs” T & » {71t
PhET 55 "B REEE

4.2 Systematic Experimentation Z47 &5
a. Select: [Energy] [Damping large] Find the value of the spring constant when the slider is on small
spring constant and large spring constant. Remember that [Fying|= k Ax and ZF=0 at equilibrium. 7
7 [ERIPHERA] TR E SR/ N2 H BORIR 58 3 Bk Y58 55 % 8 5CfS: Fspring =k Ax DU
i ZF=0
1. Mass B & =

2. Ax Equation 5= k

Small:

Large:

b. Select: [Energy] [Damping large] Find the relationship between spring constant k and angular
frequency o. (Hint: o=2nf , =1/T). }£%: [AER[HERA] K HIBEH B (k) FIFHER (0) 2R
% (8w o=2nf, =1/T)
1. Choose Mass #EF'E & (m) =

2.k () Graph B Equation 52z

c. Now we know the oscillation equation is x=c cos(0). If we want to rewrite the equation with angular
frequency ®. What will you describe? AFF A T fEZE 2 A\ T B x=c cos(0) » 4RI A s
BAF sARR?

Sx= Sx=

c cos(0)

Sy= Sy=

VX= VX=
Vy=

Vy=

= =

ay= ay=

5. YR K, Student Comments

5.1 Did you enjoy the activity? Choose one {R=#E 2 ([ HENE ? 35— 3
o HATED 18 []125% 050% EEEE [ 175% oLOVED =%
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Why? Fs{t7EE ?

5.2 Suggest one or two additional questions that could be asked concerning any of the
simulations. (If we add your question, you will get 1% bonus marks for the course!) 2

13
2 {RE BRIl ARy AR TR o CASRIRAERE LA - (IR SRZ R 1 20 Al 8 | (5%

0

= B
Z%h1553) )
Activity Suggested Question Answer to suggested question
EED R RRE B R O RERE

5.3 A RIHIER ? Any other suggestions to improve this activity?
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	0. Introduction 簡介
	1. Rotational Motion Review 轉動運動回顧
	1.1 Download, Run and Play with the PhET Simulation: “Ladybug Revolution”. 下載，運行和玩PhET模擬: 「旋轉的瓢蟲」
	1.2 [Select: Intro] Allow the ladybug to spin. What aspects of the variables (s, v, a) are constant? What aspects are changing? [選擇: 入門] 讓瓢蟲旋轉。 變量 (s, v, a) 的哪幾項是常數? 哪些會發生變化(s, v, a)?
	1.3 [Select: Intro]What is the direction of the acceleration? What is the direction of the velocity? [選擇: 入門] 加速度的方向是什麼？ 速度的方向是什麼？
	1.4 Systematic Experimentation 系統實驗
	a. [Select: Rotation] Keep ω Constant. Find the relationship between the |a(t)| and the distance (r) from the center of the turntable. (HINT: Use the ruler to measure lengths) [選擇: 旋轉] 將角速度 (ω) 設為定值。找出 |a(t)| 和旋轉半徑 (r) 的關係。(提示: 使用尺量測長度)
	b. [Select: Rotation] Keep ω Constant. Find the relationship between the | v(t) | and the distance (r) from the center of the turntable. (HINT: Use the ruler to measure lengths) [選擇: 旋轉] 將角速度 (ω) 設為定值。找出| v(t)) |和旋轉半徑 (r) 的關係。(提示: 使用尺量測長度)
	c. [Select: Rotation] Keep r Constant. Find the relationship between the | a(t) | and the angular velocity (ω) of the turntable. [選擇: 旋轉] 旋轉半徑 (r) 設為定值。找出| a(t)) |和角速度 (ω) 的關係。
	d. [Select: Rotation] Keep r Constant. Find the relationship between the | v(t) | and the angular velocity (ω) of the turntable. [選擇: 旋轉] 旋轉半徑 (r) 設為定值。找出| v(t)) |和角速度 (ω) 的關係。
	e. Combine the above relationships you found in questions a,b,c,d to give mathematical equations relating acceleration (radial) and velocity (tangential) to angular velocity (ω) and the distance from the center of the turntable (r). 結合以上的關係式 (a,b,c,d)，給出關於加速度 (徑向)、速度 (切線)、角速度 (ω) 和圓半徑 (r) 的數學方程式。

	1.5 [Select: Rotation] Set the angular velocity to 10 [rad/s]. Draw graphs of the motion. [選擇: 旋轉] 將角速度設為10 [rad/s]，並繪製運動圖。
	a. Draw 繪製 (θ(t),ω(t),α(t))
	b. Draw Position 繪製位置 (sx(t),sy(t))
	c. Draw tangential (vt) and the x,y components of velocity v. 繪製切線 (vt) 和速度v 的x,y分量
	d. Draw radial (ar) and the x,y components of acceleration a. 繪製徑向 (ar) 和加速度 a 的 x,y分量
	e. Write equations (motion as f(t) to describe the graphs you have drawn as a function of θ=ωt.) (Remember: ω is constant) 寫出方程式 (運動為f(t) 來描述你所繪製的圖形是θ=ωt的函數)。 (記住: 角速度 (ω) 是常數)
	f. For the right-angle triangle (below), what is the value of x, y and c in terms of θ. 依照下圖的直角三角形，以θ 表示，寫出 x, y和c。


	2. Torque 力矩
	2.1 Download, Run and Play with the PhET Simulation: “Torque” 下載，運行和玩PhET模擬: 「力矩」
	2.2 [Select: Intro] Apply a force to start the turntable spinning. What happens after the force is removed? [選擇: 入門] 施力使圓盤轉動，當你不再施力時會發生什麼呢?
	2.3 [Select: Torque] Apply different forces (F) at different offsets (r) from the pivot. At 2.5s, set F→0. Continue to run the simulation. [選擇: 力矩] 在與樞軸不同的偏移量 (r) 處施加不同的力量 (F) 。在2.5s時，設置F→0。繼續運行模擬。
	a. Record in the following table the values (for the bug) after the force is set to 0 (i.e. t> 2.5s). 將力設為0後, 在下表中記錄數值 (對於蟲子) (例如: t> 2.5s)
	b. Which is the key parameter determining the final rotational speed? 決定最終轉速的關鍵參數為何?
	c. How does the direction of a differ between (a) when the force is applied (b) when there is no torque? 加速度 (a) 的方向在　(a)當施加力時 (b)無力矩　有何不同?
	d. How does a change during the time the force is applied? 在施力期間，加速度 (a) 有什麼變化嗎?

	2.4 Systematic Experimentation: Accelerating Bug [Select: Torque] 蟲子加速時的系統實驗　[選擇: 力矩]
	a. Apply a force (F) at different offsets (r) from the pivot. Record in the following table the values at t=2.5s. 在距樞軸不同的偏移量 (r) 處施加恆定的力 (F)。在下表中記錄t = 2.5s時的數值。
	b. Apply a different forces (F) at constant offset (r) from the pivot for 2.5 seconds. Record in the following table the values at t=2.5s. 從樞軸以恆定的偏移量(r) 施加不同的力 (F) ，持續2.5秒。
	在下表中記錄t = 2.5s時的數值。
	c. [Select: Torque, Force in any direction] Keeping |F| and |r| constant, change the direction φ of applied force.　[選擇: 力矩,　在任意方向的力]　保持 |F| 和 |r| 不變，改變施加力的方向 (φ)。
	d. Suggest an equation: (i) τ = f(|r|,|F|,φ). Suggest an equation for α = f(τ). 建議一個方程式: (i) τ = f(|r|,|F|,φ)。 為α = f(τ)，建議一個方程

	2.5 Theory and Drawing Conclusions 理論與得出結論
	a. How the angular acceleration (α) or torque (τ) be maximized? 如何最大化角加速度 (α) 或力矩 (τ) ?
	b. Consider the results of the experiments you have done, try to write equations relating the angular acceleration (α) to Force (F), offset from the pivot (r) and/or torque (τ). 考慮以上你完成的實驗結果，嘗試編寫將角加速度 (α) 與力 (F) ，樞軸的偏移量 (r) 和/或力矩 (τ) 有關的方程式。
	c. The constant in this equation has the name: "Moment of Inertia" which we will denote with the symbol I. We will explore this constant more in the next sections of the PBL. From the equation you have discovered relating angular acceleration to the forces and torques, what must be the units of "Moment of Inertia"? 上述方程式中的常數名為: “轉動慣量"，我們將用符號 "I" 來表示它，我們也將在PBL的下一部分中進一步探討此常數。從方程式中您發現了角加速度與力和力矩的關係，因此“轉動慣量”的單位必須是?

	2.6 [Select: Moment of Inertia] Change each of the parameters, one by one, to find out their effect on angular acceleration (α) and thus moment of inertia (I) (Suggestion: Keep Torque (τ) Constant, e.g. τ=1) [選擇: 轉動慣量] 分別更改每個參數，以了解它們對角加速度 (α) 以及轉動慣量的影響 (I) (建議: 保持力矩(τ)恆定，例如: τ= 1）
	a. Effect of changing the Platform Mass 改變平台質量的影響 _____________
	b. Effect of changing the Inner Radius 改變內部半徑的影響 _______________
	c. Effect of changing the Outer Radius 改變外半徑的影響 ________________

	2.7 [Select: Angular Momentum] [選擇: 角動量]
	a. Keep m, Rinner, Router constant. Find the relationship between the | L | and the angular velocity (ω) 將m, Rinner, Router設為定值，找出角動量 (| L |)和角速度(ω)的關係
	b. Keep ω constant. Find the relationship between the | L | and the moment of inertia (I) 將ω 設為定值，找出角動量( | L | )和轉動慣量 (I) 的關係
	c. Combine your two relationships into a single equation to provide L(ω) 將上述實驗結果綜合成L(ω)的方程式


	3. Oscillations: The Pendulum 振盪: 鐘擺
	3.1 Download, Run and Play with the PhET Simulation: “Pendulum Lab” 下載，運行和玩PhET模擬: 「鐘擺實驗室」
	3.2 [Select: Intro, gravity] Start the pendulum moving and then set the gravity to g=0. How can we describe this motion? What similarities does it have with the previous simulations? [選擇: 介紹,重力] 開始擺盪運動，將重力 (g) 調整為0。我們如何形容這項運動呢？ 描述此運動與之前模擬的運動有何相似之處?
	3.3 [Select: Intro] Set the gravity to that of earth Earth. Draw a graph of pendulum's y-axis movement vs time ( horizontal axis). [選擇: 介紹] 將重力同整為地球的重力。畫出鐘擺的y軸（縱向）運動與時間（橫軸）的曲線圖
	3.4 [Select: Intro] What does this plot show? Any similarities with mathematical formulas for periodic motion that we have seen before? [選擇: 介紹] 該圖顯示了什麼？與我們之前看到的周期性運動的數學公式有甚麼相似之處嗎？
	3.5 Systematic Experimentation [Select: Intro] 系統實驗: [選擇: 介紹]
	a. Find the relationship between the | ω | and the mass of the pendulum (m). 找出角速度 (| ω |) 和擺錘重量 (m) 的關係
	b. Find the relationship between the | ω | and the Length of the pendulum (L). 找出角速度 (| ω |) 和擺錘長度 (L) 的關係
	c. Find the relationship between the | ω | and the force of gravity (Fg). 找出角速度 (| ω |) 和重力 (Fg) 的關係 (Hint: 藉由改變星球改變重力)
	d. Try to combine your mathematical expressions to get a single equation describing the angular frequency of the pendulum. 嘗試結合你的數學表達式來獲得一個描述擺角頻率 (ω) 的方程式。

	3.6 Theory and Drawing Conclusions 理論與得出結論
	a. While the pendulum is in motion, change the mass of the pendulum. (i) What happens? (ii) Why? 當鐘擺運動時，改變鐘擺的質量。(i) 發身什麼了? (ii) 為甚麼？
	b. While the pendulum is in motion, change the force of gravity. (i) What happens? (ii)Why? 當鐘擺運動時，改變重力。(i) 發身什麼了? (ii) 為甚麼？


	4. Masses and Spring 質量與彈簧
	4.1 Download, Run and Play with the PhET Simulation: “Masses and Springs” 下載，運行和玩PhET模擬: 「質量與彈簧」
	4.2 Systematic Experimentation 系統實驗
	a. Select: [Energy] [Damping large] Find the value of the spring constant when the slider is on small spring constant and large spring constant. Remember that |Fspring|= k Δx and ΣF=0 at equilibrium. 選擇: [能量][阻尼最大] 找出當滑塊在小彈簧常數和大彈簧常數時的彈簧常數。記得: Fspring = k Δx 以及平衡時ΣF=0
	1. Mass 質量 = _____

	b. Select: [Energy] [Damping large] Find the relationship between spring constant k and angular frequency ω. (Hint: ω=2πf , f=1/T). 選擇: [能量][阻尼最大] 找出彈簧常數 (k) 和角頻率 (ω) 之間的關係 (提示: ω=2πf , f=1/T)
	1. Choose Mass 選擇質量 (m) = _____

	c. Now we know the oscillation equation is x=c cos(θ). If we want to rewrite the equation with angular frequency ω. What will you describe? 現在我們了解震盪公式為x=c cos(θ)，如果我們要用角速度重寫公式，該如何表示?


	5. 您的意見Student Comments
	5.1 Did you enjoy the activity? Choose one 你喜歡這個活動嗎？選一個
	5.2 Suggest one or two additional questions that could be asked concerning any of the simulations. (If we add your question, you will get 1% bonus marks for the course!) 提出1或2個關於任何模擬的其他問題。（如果你的問題被使用，你將獲得該課程1％的獎勵分數！（最多加5分））
	5.3 有沒有別的意見？ Any other suggestions to improve this activity?


