
be a fi,rrcfirrrD#e'tdiabilih Let f
t*l=k

:tEom-S*ff.

0

t4$;
@ * tHl&^t >+oo l$"r".h'urd'r

,1hn z'l 6. f diff 1o- rir
6-, + Iulau" ttS

t obrd"

+ ffr illd

WQuguir- fcx) -- lxl"uii.fsu*o u,opxthi { = I

Soson 16 = t

&t@'&('*)r- t

fu fGq:!r')=.tc Q$=r = t
[.q6r- h 5olo- ]v

.'. I*qEfr'' = !'
haor,-

,-, f o.qtu5ld 
'( 

=1-

-



{*)= l* I
x)=l*-rl

ft. f&l =JL

Can d ,ftnit to rnratr.uor$troialf,? 
Ix-iltrlritl '

-

1rn@,ur$*
,ft. ftrl= *al-rr
(+o )oro x.f,ro {x-eo-

*-rt

* ri; -. X zct ilrr,3.{i,R ru?tt €



=

/

{ t,modr:rf dit{ ?.ib,- 
-

( ti..rI'fr'6*;46'fi X =a

O f(^f uT d'l'Y

@ ft' fr*t 'Uoh(qa

@ t',it'-1 -f 
(a)

f td,. Titcedsp/daP

apaclourpro

O r{trratA*o:\' 
'[i* fi*l
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2.:t Basir: Differentiatiou Fornntlas

Ilel'lr-atiye uf a ronstarlf

L' i , i,, it r'i,li\r,rii ;rttri it --,- ,' lrf ii i rrir-i,iltr

ititir.il,:1. i1t,,tr

-il.i,i-

Page 1

Bnc'rp Hcncefr.rrth" rve u.ili nso thc tbllou,ing notatiou for the tlrriratil'e of

a fulctiU[ .rl : .f(.r).

. ./'(.r') . *[f t ,.)) . '# .{

Proof ftrr -- c

Example I

dcxt =$, @:-ft'l "-'-hto lv

=[u. ry.t\-D h,

--o

*1.)- O ,,|,,trti- 0 
,,1 L"t :0
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flerrir':itives {ii' ll{r\r'ei' frrrrt'f iotrr

Tuetiirr:lt 2.:3 (Tut-: Pou'gn Rr:t.e) If rr is anv rcal aurnlrer. theu 
h

!r.,.,,1 : 11.1., 
f(x) = x

,!.t''" | "" .I

a flxJlr =(x+h)i

t
-!x 2.
2

-5( e-r= -9**= -**

" ,.,.", - l?X 
tt

,1.,_.'" '_" 
E_t

d l,.rE:: {2 X
r/.t't" I """""

d,1,
'Irl 

.."'
(1.t' yt.l'

4:(-+ l---)x.' I

Exarnple I-o = X-? *

'l i,.ri - 5X+ .,1 , ,.i tl i

,1.,.t,r -... .. ._d-l *j,.rl- t ,l
_ 41 --$l " :.. = -Lu

*,:g*t} *,:;*ti.r- 5 "'',t ,^Z(t,
Derivative of a constant times " HttIr*

(eygx?l = 1ex7i' ,*,-, : 4d [xr) =,1.,'l-'' I-"' f,i
Example 11

- lllx

'IHnonelt 2.4 ( frlhr (l<lrusr',rxt Ilt,t..rlpLE Rrla)'If J is rlitl'ereuti;rlrlc nt l'and r: is turl-

rtal rntruheir. tlnru r:J is llso dillbreutiabltr trt .r'rutl

*[".fi,,'l] :,.*[.f(.)].

r! r.),
_l_ r. | 

-rl.rL " l

t

1-
It

X*t
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Di.:r'it,afi1'{:rrci {-}l s1r1i}s atrti tlift+:r}(.es

Example 12

+
o +..r1 :..8?$...t.D(

lo

d.
,1, t'''

t'[,,.,," - e] :

= e3)gx" )
3B -- ax
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2.4 'l'he Product

2.4.1 Derivat,ive rlf a

Thursday 23 August 2017

ilrl{ l (.J r rutient }t r lles

F)i"urIrti't

Page 4

T'nnlrnult 2.il (T'ut: PItuLrt.,r'T lli:t.ti) If .f anrl rJ are ciifferentiahle a.t.r. then sr:r is the
0,prtrdrrci .f . r;. ,,d 

,/ .11. dq $ ,fl + 04,,
,7. [/(.,')l(.r')l 

: ./'(.r') r [.,r(.,')] + l{.,),1r. [.i'(.,')l

f(*)
Example 16 1. Let ry : (4.r,2 - l)(?.rs + rr'). Fiad dgfrir,.

sotution- v' =(+f-{(af*x) * tIfu-f!+*-r 1

{t*) $4r*l + EO :F'rxt

= (+f-r)(ax1 tl+ (lx'*x)(gx)

= t+of-qxz- 1

ll -- cqx"-rxqx?+x) =r 
=2S:(5-3[j-X

tet r(,r) :,*1',,,lryif 'IIJ;,: 
*t -'

I

+r

-a-
sotution"ft.f- (rx+,lf,1zf*st + (zxzt )f (rxr l1

= Bx+r)(41) * text)(l)
\ {tot :(pprt&ml1 + [z(o)*s)(ll

=ls

%xs +4x3 -?x?-x

2.
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2.4.2 Dtrrivat.ilre L,f a Quotient

Example 17 Firrd dyldt'for;r1.

'-- 1 !
L .:/=:-- ! iJt

LJ$F! 't

Solution.

^ 2'r'+ I
2. !t:

d.t'

Solution. r

g= 2{r,+fr

(xa+rfzxl - (xz-tX(x1l

zr5+2x -4xE++x

-a(s++f+zxffi
-2x(f-aar) .',,.

= (fil(z)- (u+t$

= Z{i

- 2X-1 - i
-- 

-2)12- {i

x
4x - (zr+l)

-- D(,lx

-#F

Tuut-rnrlt ?.7 {Tttr Qt:r:TItiNT lltrlr-) If J ancl .ry are hot}r differentia}rle rrt:r: *nd if

t|r') * 0. thcri .f lg i* cliffcrcritiahlc trt .,' antl I t
o$ eu tIO

rl ,.f{,'), .o(,,)*i.f(")l - J(,,1$1eq*)1" ['t \" /l

tl:,'ttLt'\tv[r')

e&

(f,+ r)
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( P.36)
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ll4rtroub
-Ex;rnrFle: 13 At rr.hirt irr-rirrts. if irrrr'. tlocs tirc graph *f l/ - .,'3 *3.,'-il ]:in'r a irrr*izout*ltirngr-.rrt lirrcl

e Lur,toliJ,
trrnS{'

&".
?, r,

l,
illrrftnh"u 0

ta"1y' !i*'

rcr{t.l lr'r$

i';il toirrnrpl*=

IL

=1X-3 =O

r$A if-j = o
z{--l : o

(x-l )tx+p = Q

x = lr-l

-'.d )(=lr-l
aY lnpn-zor, bl-

t

,(L

I



ZOlT-t CALCULUS 2O6L11 Sec 006 Thursday 23 August 2017 Page 7

2.3.1 Higher derivatives Ot1liuid$r-bqC

The dc.rir-atir.,-- .f' of a fiurctiol .f is itsclf a function and hcrrcc may havo its r:rvrr deril'atir,'e. If .f/ is

differentiable. then its tlerir"ntil.* is drnoteci h-v .f" and is cailed the second derir.ative of .f . As l:ng a.s

x'e har.e cliffcrcrrtitrhiiity. wc can corrtimte the proccss of differcntiatiug to ohtirin tire third. thr firurth.

thc fifth. and evcn higher derivntives of J, These slrccessi,,.r dcrir.atil'cs arc clenotecl b1.

thc first clerivntivc !tt. .l'{.,'). * *t.rr,lt

rD rD

thc second r{crir.atir.e t!t' ; .f"{.,.), '= loi.f t,i]il t'- (1.,''

the third dcri.i,atir.* !!"t, .f"'(r..J. # *t.r,, ,t

thc fourtli derir,atir.e J/{-1), .1i{}(,r'), # *tr,, ,]

::;::
A gtuernl irth orclcr cler-ivatir.c t/(,,). ;{*}(.r). * *i; r, ,].

tl.t"' ll.t"'

Exaruplc,r 1-l if f{,r ) : 6.,'f - i.,'3 +.,'2 - 7.r. * S.tircu

f,(r,): utf-lg(z+ a(-?

1,,{,.): ?ZX -?O*+2

.f",tr,): Ittttx- ?o

.y(,r)1.,.;: lAtt

.1{s)q.r.1 : 0

.1(stlo)q.r,): O



a@ e= \t tr g(r'r)J(

g--'f *{ --1*'l

q' = 0 + Ct) (-r)* ], =

Vr --(rX-r)(-z)x =

,i' = 
(tl(-t)(-z{-t) {t =

{*'= -(r{z)(d(+){t ='

:- _ll2
u(tt' -- s (rXz); ....(tn)Ivl-J

-z-x
(tt(z)f 3

-(rXzXi) x- 
+

(rXzX t) (q)x - 5

- -{tr !f*

tui4
"a+ 

I
(nt

9=

n I -- l'z'1'. .-' (htf[nl

[-nnnlftnn" €
-_ftPo,oco)

9r ' --

* F9**'


