
tlttlDtt I
.€

itr dut -- nrn.+11\r' fri dx

(r) gfrlu)= Stfl
(agf$)=W

Ax,

d(r,
dx

(g.t)

EPatrl

i-ro -#,t|.,
;t'l

ut=u$fr *'fiU

il#-*nu) z co' u$g

dkorul =-lin u{qdt

dlcot ut
-solx

d. (sru I
d)a

=-#uS
: kutetrgt

dr

$({* ul - tf-*tc--ffi d 6car.,^t - -(err( aco{u

;[(hou)--frre*l(gr 
;fr",) =

Sreu) = cs =+*(1" u)g
dx

0l d (ri;'ul =dr -l 
dl

{ffiax ;[t*{u ) =.

${cor.-f u)

fdu
t,ii-ffi7.x
=-4r &:=

lot.IFid. [ctnt u) -- - - l +lo\x {ifit, ox

dttri'u)= t fiil,-' --' i+ tr
t(.o-L)--- tTr#

dtt
dn
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Example: Find the derivative of ! : xx (trt *t t
-[or. tq tirrrtilrr

l" U = ln((x)

,n" 5 ? x.&rx

$C^I)=$(xrnxl

.fn (*t)"cf" r

i+t -e xc*tt'x) +rnx

{X !s $t -rrx
{EEi - lt'frr I
'H zu(,+,hx)

& -:i t1x( l+,ln r I
m"
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Examp'e "'"ff';H[:;l)s n .

;; = ni*1,)0" r'xtht

*,g =[rn{!(*t*t, M 
'I

*,fn of ?- n^ **J*(f+r)) +.h(x'rr$*i, xt

iH, =Qn -\#$,t*i rl + h(frrtg" * )

f {t = ffi(2il&t*1,)ko, 
x)

ul fit

{q ? q flp$ + fco, x)(,0n (rtr ) ) I
dr
d,'q
-ld\I

tL
= tf,+ ffi{o,il(t"(x1,r
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3.4 Related rates [6rrSrdr,frht )
lrr{lrisscr'liiiir.otii'ltilslolitrrltirlt'irlclrl ii'}rlrirsi)u}(,(11li,r11ti11"1>t'lrirrr.qirLg1n-r'r,ilrlilrgit:r,11'1nrillrti'

(iuiull il ir'.. u'irosl t:r1r's ot' r'lrirtrtl irli' lirrln lr.

Revision: Chain Rule

1 , , ,. ."r i r, :' . .,, . r li rr i-'lili' r,,trti,,l,jr, ;it .; ;lrrri .f l* ,ill1 ,r'i,;ttitr],]r';rI ,ll.i' j.

Ilrltr tlti, ('1 )tnl){;slticn f i: 17 i. rljili't'r'trf liriilt' irt .,. '\[,rL lot'r,r'. ii

rlrltr ;/ - .f iii ) rurri

ll : .f 

,i!l(.r)) 
auil ir : Il(.r')

G
[ ,i,' ,itt ti.t" I

Example 13 Supposc thrrt ri, irt i' r Iilji'i't't rt i
'iittt'iitttts of 1 rrtttl itt't' r'lit1i'rl ll- !l -. .t" 

I - ir. l"ittrl

E-l r(z) : 1 a*ii #,r--, -*
D

-).
f+s

$nn-H'

5)

x

't

'd)

r
-?x

d
iltt
4

[.."

&
dr

&
dt

{v
frt

= +(xG)f $t

=+(x("))3{rtdt lt=z

=T(t)tt-z)=-E

-dgdt



y:rrt+E

*l -- tx3=dr.dxtx tt[q
dr

:2*, l*=, Sl;
+(x8)\3(-e)
,+(* rf (-z)

-dJl =
dt lt=a

=

- = -9

lor$rym$y,gtofr'
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being pumped into a spherical balloon at the rate of 6 cublq certimetles__Ler

Thc r"oiiunir

sa,.lr

f,r,sir r lilr*tnrrYro?nt?oilrl

V tihdlloolftohnnnrl

*-_1r$r1
ilu
dt

{v
ott

fsfroopvr.Iot fiJIrnons 1t tr'-t]lni"f*fitiofl 
#cnls'

11= *nf

tr;;
4rr r

Akmb-d
dr'
d+

l- crt
qf-

zl

Example 14 Air is

second. What is the

of a sphere of radius

) bc'fit:

,, 

/l
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r lli't'irlr, tt'1r;rt tltt' tu"o r-lrillrk,s lr'(,.

r []'ittrl ilu ('(lrlilli()1] r'r'littirr,g tlrlrrr.

rle 'l'rrkr, 
r)1 lrotlr sirit's.

rlt

r I)lrrg irr iiil ltirolr"rr vullu's rrl iirt irrslirrrl itr <ltrlstiorr.

s ,tit;lvt' li;r' lirt' 111ik1rt;.,i-u lirtr..

Example 15 A ladder 20 feet long is placed against a rrall. The foot of the ladder begins to slide

away from the wali at the rate of 1 ft/sec. How fast is the top of the ladder sliding down the wa}l

when the foot of the ladder is 12 feet from ttrre wall?

arafr'r x a'o r: r :il ri.rn-i.O*la? t{ti.uttt
U 6.roa*.i, eilill?d$rlorrh'loffi*rl

tlmnn

frmf"fiufu:rJnr x llAi t&rmorn

=(2o)l{
d(f
a-t
x#

)*-dffi = d(afal dr
+z{& =O'dt

$ *:''x,f}:" d,,rtt'L(,fl.:.l --zt&- 4 dt
f sr/s

ql

$ih=t =Fia)::l*rrI
.'. 6,r.n1reo$udb orcf{1n.16.,fffr tl'* t, .

$."

zo (t*
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Example 14 Air is being pumped into a spherical balloon at the rate of 6 cubiS centimetreq_Ler

sr:coucl. \{,'lrirt is tlu: J The volume

of a sphere of radius r

sa'.lr

f,r,Sir r rtutnrrYr.?nt?nfi1t

V tilihoilrtolrnnnil

*__*r$r1
-- qF")Hilu

dt

{v
ot*

w
h'At
@

-' . f$rroo 1rru.Ilr itJfx*r r $ If
- ' '-t 

l$ri".tu&einfi # rl ls '

ilr& = TnT

-- I cnls
z\ qf

--
1_

)b*itt

t, 

l,
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i:Iuf,iri{'uso.i L! nr r fi rar
I

2) ufio x rirn"qnnn.ifi'lridner

A particle is moving along the curve where x and y
are differentiable functions of time f e iite of change of y
with respect to time at the point (1,2) when x is decreasing at a
rate of 1 unit / second.

; o v i i , +v x2 y2 -+ j
OUtl'lnUU{n1A{LAaOUylFl.lNt6UtA{ = * = - I tFlUyl X LLaY yo28

v dtl , v ri r EJ v
arlvi'udtfi qru r d'n ar n r e urJ 6 uuuuil n tr o.i y Lyr rrr n:i r? n 1 fr q nr ( 1,

ttad
1 yu?ElFto?lJ']Yt


