v,V “suﬁ3f\WVh X

i |
@ -Q\-Q“ = N u“"' dv\ |
3 g\\‘& K /
5 : - d

JY(Mi% 5’%@ - 5\"2

© 2(u)- du _ d
5\1( v Vo~ U
@ g_(ﬂ;\\ :__1___,3}“ S‘fV\_‘u sguedha W
dx 2 Ju A¥ V\-c(os@
dGinu ‘.~. (;;;T& | 5
| : :
© i@osuﬁ's'nudu o\ W Ak
¥ X &) (evr(os e o1 du
D 0\ (+}V\ 0} B Sec U(du d \[\:—_\,F‘: d\c
Gk @ (ovcton u) = j Ju
D 0\ (cot W) = - cosec u&’i -H.A =,
| @ d (9'6 cot u) = du
O\ = ’\+u’~ a)(
D (S@:u\ gecu du @d et
i) Qx&cosecu\' ~ CofeC ucv*udu MJ‘ s d“
O g&(ow R L
CETORE e
A2y 4 O\ - Ju -
)= 0 Jn o = b cos( €Y saun dy
'\Ll O\ \ = Q ’ '4)( X
(Q d“ "%MX:—-S‘Y\(Q/)_O\-(Q—L'\
o) d(\ocﬁ w)= ’\ ¢ " 1(i)\zc
6 QM - s otiade® g 0 (‘L\
d @«V\ Wy = du Y\ Y
- s <t Q")e“(-i_
d\ l = S‘M(Q”‘)e 3_ ) #:

——— g
)



Reloted Tates (B Aunb )
V%(u\ , u=9(x]

GIEN)

@ o\tj du J
\O\X du Ay

e i i MBI

e(Y=fnls), SH=t", tw=-lw]

du
@hg,\\h\l:—’\
o dun “dy . [ -
@ CN _du o\\s»d u—_ﬂ."—b\}l&,—ysﬁtbt »
du - ¢”s A ot du
Ay S o+
Mmisy ot _ o
e D
e \@m@ ——\J
= S 4 :
STE—i- 'Z"' \iﬁv\ e X
. &9-%.2+ =9t
@ %—Xé wed N Wzl &5 -{jéf_\_) ._.,—('\\ .
- PRS- PR G

N I



59

3.4 Related rates

In this section, one tries to find the rate at which some quantity is changing by relating itself to other
8

" — d T_
quantities, whose rates of change are known. ___,) "‘—'ﬁ

ﬁ'
Example 3.13 Suppose that z, y are differentiable functions of ¢ ane@*qe related by!y = z* +5.|Find
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Example 3.14 Air is being pumped into a spherical balloon at the rate of 6 cubic cenfimetres per
A\ I UAVL W2 ven3el 3 130 VHne's nry 6T
second. What is the rate of change of the radius at the instant the volume equals 3677 T he\ volume
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THE STEPS IN SOLVING A RELATED RATES PROBLEM:

Decide what the two variables are. ./

Find an equation relating them. v

Take i of both sides.
dt

Plug in all known values at the instant in question.

Solve for the unknown rate.

Example 3.15 A ladder 20 feet long is placed against a wall. The foot of the ladder begins to slide

away from the wall at the rate of 1 ft/sec. How fast is the top of the ladder sliding down the wall

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