Lecture 12: Higher Order Derivatives

GOAL: Compute derivatives of derivatives. Interpret the second and third
derivative in a physics context.

Summary:
n n—1
H -2 (5) mw =y

den ~ dx \ dgnl

a(t) — ,U/(t) — S”(t) j(t) — a/(t) — 'U”(t) — S”/(t)

R?.(.Cn\\ ‘Hf\r)r -HNL llleo?:)H' o+ A bl  Jossed
SJWG“’(\M who T aic Gl mode ed

WS A Famloo\q‘. ) (D
" sp= ~Hae v Tt

00 = 3700
5 Called He  AE Depwntre of fowrt X



Cyomple L Fins 3760 i L% = 28 ¢ 3cosx

am
Xt

L= Qe+ 3 ces™
S = L Cosx 3 s
- /
D) = (3] = - = S 05X
= (%5”\% + 5005’)5) = -*/(:(X\
D/eg:‘ ‘ﬂ\& Qch\e,er{Of\ owt ST\ —ob;)c’c:"f y, wln.o.s:rc.
(Pogdidl/\ ar e £ (s given 10’19,

SK) 1o debned by ;o

a2 v T BB = o &)
M - Mwliﬁg n a S’f‘moﬁ}d /’l(?_)'
Zts POPosl‘Hor\ o twa T 1S Uit IO‘;S
| Sy =t - 6t7 At

occ eleratie of

G) Find He  nelocr Bl
'H/"Q_ G)q(H(,\Q, 0\7{" +:W 't.

)= S'(E)= 2Pk T 9
o2 V)= (-1

& Fis Measured 0N Steonds and
b) Y;'l[g,&sw]eé_ w mekrs | dnd DY) ound &[4)‘

) = DU AEH) 9 = @/g

s(E) S



() = b 12 = 2R

) Lok 75 Yhe  acce lerabion  When Hhe
Ve {ocﬂ-ﬂ < 24 272
Sepl s M e wher vlE)= 2

(k) = %9\ e« 4 2=

T
U 4t - S =0
[en) €5 =0
o L=l p gm0, vl =2

fﬁff Fod o) wwm t=5
o= (& -
al9) = (o \ a -0 - \’%“[5/3“%
g}(@\mel& ‘5
Swuppose Mo position A o pachele 5
) ven by
= (20D

S(ed = 69*44
When 1S Ahe O C elec ation O
dwijo@aqsg£@£>:giL;%i
(£2+1) [£74))>




V)= 1= fc,'fl

[t®s
~aﬂ ) e PEATAIIG W@

ace) =
(LN g -ar
A = -2t (&7 D S()-t7)
(L2 1)
_ st (=03
L(JC/Q»Y’\] %: O
e O

> —ot=0 OR £*1=00K 2 £7=0

J/ﬁ Mewe éa =
*r\ T
lﬁ\uzf Ok Decnatives it

—As loney s Hhe
o ivative
1% 3(\1\ s QifC o
‘WO 5*6‘199\‘\% us (lmw\ fakang o (« )
dx/>

( 4@.@) ) M

5 Y)] _ §mb0




e 3 (85) = &5

[5 l”(ﬂjf — /S/mw
n>: d’(dn_ﬂ it dF

T A AV
500 #2590

)U/Qjﬁ; VS’” O P’\\JSL'CS ComLmML ) ’fﬁ-& s 1\Va Hive C)]Q
C(CCJ&\JZW\HUY\ o (4D S gl ed Yhe é)ﬁf)t o
54 Wy = DR = ")

EKamQ]Q ol }
= 5 ()= (psec (2x-5) fnd +7(x ).

§W@»J?ﬂqyrﬂﬁawwaj
= [ sec (Ax-5) Foa (2y-5) ()
= A Sec (9%—5) Con C%@S)




o) = o
20 =0
C xample 5 :
A @_Lpé’a% o 5 [x) = -
Dpe - X -
Fl) = 2.9 — ae
Pl = D) —> 3 e

%Hj((@’: Qv
T —> e




e (b2, ) Find q"(x) (F

A= 4 o (10
2K (_,% A MVD{‘O

5{(\0 - Lf/{@?’x@) Cos () +Je
e [4y) e Silx)

= |9e
*ﬂﬁgégggg%aqumwﬂ]
§y) = g o[ cottd s 43}
He " [:a sin (4¢) = [0 cos(ﬁml
= (R, L) 2 Y Costdy) + (HME-Hg) e sl

= =™ qs(dy) - 0 Q/N St (4



