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Which of the following corresponds to the velocity v(t)
of the particle whose position x(t) is as shown below?
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Today:

 Simple Harmonic motion: forces, energy

Twist angel of
spider suspended
from its silk thread

= strong damping
(that’s why they
hardly ever twist!)

—

Twist angle (°)
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Which of the following corresponds to the
acceleration a(t) of the particle whose position x(t) is
as shown below?

X(t)

ace X o¢ Cov Let)

AVAYS

a(t)_ ad - ‘Vh(c..f '\0>0 a= Cu,.rm“éu..c 0/‘4?({)%4
= a(t)ec —X(¥)

RYAYABE:
a(t)] 1/ \+ /\ /\

v\v \/ L \VARVA

-




=) alt) o - X(¢):
Q) SHM:  x(¢)= X PN e
way D wi+§)

Aeivabye: d € | - >
b A!,c.‘f:l.vﬁ-tﬂ =
= (o>
By dt En(sce)) = - g;n(.sa)/. AdCE) ) ches
@ o)l ()= X ’ “{:
I< - — WX, S (wf4¢)

= = Va—ax Sim (wt “’6/

W ££ Sy
. 2
M )[V“ndx = w'\/o»ax

@a(cclml-.-(,.,:
ald) = dv _
At

[
W Xn .y Ca:.(c.,f+¢/
Lv"< :‘dm“ h’b[‘v"‘/’d/
] ' ne X, a(a,l, a e~ ?
=) Compou D) a-d @ l mor T W Xagy [zWlW Xnmox)
=W V4 ax

[a({):—wzxf")
| - J')a(f}cx‘-»\’[{
n SHAMY

r



W bat Fwaﬂacﬁ SHMZ ;.. a(f) ' & HA
= A Fovea Cacn accel € ation /

LA -2 ¢ Q (¢) ﬁ) g

A=—wlix(¢)

%) Object will o LHA, "f/F‘w (¢)=— w’x[l‘):]

F =) Wheewe © FlL( or — X =) SHu [
N f —_—
- }‘;f&rl.’-‘/ ,Fov(_{
0 — = X Cfm'mb fh x=zo
e;hg'lo,‘n.‘a.")
| — [ FI Pn’oa,"ou¢[ -ﬁ lk[

V1
xl:o s atalle qu-‘/civ-'a-. (ad 2ot X?, Ixi”... )



ojraeg,“./ Coge l-' /?m o yrzinJg

k . NAY
#ﬁm_(m FRro:
= /7 < ° - ® Fe7 -~ o o c P'ow
| —> +X Fg ré-—l ~ s /
- 7 Ipr. T
X=0 8 bL,'cd- 6
/h.o‘v“, oﬁ"ﬂ? fF-‘:Fmﬁ 21‘—:7,',;,.):-—"(5(
foaSHM: need F it o N7
=) ov ‘ - - v J
he f % Iincay, vgtowy fooe

Wit K=t
/) 'z
= { . o ’ P -~
) matural a».af ‘Fn;la..(; 7[ ooallabo. ) = ]/__::(,7: ?7?:-{:

o

N

Apbe w & "ndep tndent of T\ ,

- X (ﬂ-ml 90 > T= L’E) l‘hL’Ca{‘a U’ha*“-‘/ ’
Ldads ——— — w -@'?%‘) bl-(“‘ﬂg*




.Srec.’a’ Cowe < _&"*",)lf funo(«/uu

5»-. S e {4..(}{{:&9

I e . T, "vad *
¥ + -~ D X ogon da) dis ol 8 it &
=0
=) Fal«m) PN( - ‘denj et [= - g 7n 6
S . X
"S:OY 2mall @ : ,,,-,,91'6‘-”‘2:'“2“

— X
) Fatey pal * =8 5 for s

L {inear frc.'ﬁo«'-—a Fwte =) SHA Lo rmell &
=) For (HM g, Fiy =— 3 w?X } SHM w4

F& 7.‘..,,)'-( ru...a.l«.,.qf F - < %%x

Smoll G ! 5)7;“-_.8:;; 27‘/-;'



Values

L7000

.6000

.5000

.4000

.3000

.2000

.1000

.0000

Angle, sine and tangent

—e—RAD
—m—5in
e AT

1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Angle (degrees)




5'041277 - S HA
3 | G— Aroteng Chat mo worb i Aesrg [7
\ __:FZ.L)%A’ o - Cor S, lypw%((‘.?. Po -ﬁa’c'(wn/ 20
Y=0 2pplied fovess ... )
=) fw Jhu have "
E,,“< = I+ Z{IP:%“?%%V?('!) 4—2’1(3’2(1‘}

EW‘< = '? ™ [:qu S‘."/w(*{‘)]z*‘é k Z_x"hﬂ o/ &t "ﬁ)] ¢

’?Umct"“lyuox Tk:)”"ﬂ

'3
- '??n Lolencl Oi'nt(‘-vffy) + -'5 ”h«v -.h“ “b (“'{’#)

S muwin, ‘Dj‘(w“ﬁﬁ et i) |
2 < =/
Ml Xaex = éo:-.*(l.. ihégq o.f "'M‘,
7 B mHO) 3 Ul) < 5™,y = 3 i S= Hhond, —ns

7 K=9mey?
VMU = ‘“y‘hu

al -



> i'c € e e oo B
S 423‘{({)4%{{):3%V%ax = T H Xomay = comrl
et Pofémf ,’57%297 mﬁc Ma X1 U ,ou'[Cn él’al

X! €) ety 97, uhen Eneyy ; vhen
A . | ! ' ) x:o,;,,du:o X:fx’lnd’( a—nd J'{:O
X%ﬂ( - - T
Wyl

— () oud UCE) oe
/§0° ot of /04%4/ Ja

Chat IV (¢) +UL) = Coms
— X({) oellad at w:_?z‘t/?\

I, U osallatt at 2w = 2%777
2




