CALCULUS
The quotient rule
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Let w:=¢t2 and let v := ¢l.

A= (t 4 At)2 —t°

Let w = U/?J, SO w = t5/8t.
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Let w:=¢t2 and let v := ¢l.

d
Goal:—[t> /€]
A= (t 4 At)2 —t° Ny = et T _ gt dt
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Let w:=¢t2 and let v := ¢l.
Au = (t+ At)2 — ¢ Ao = etTHl gl
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Let w:=u/v, SO w=1t>/el. Aw = [(t T At)g)/et_l_At} — {t5/et:
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Let w = u/wv.
du/dt =— f'(t), dv/dt :— ¢'(t)
dw _ v(du/dt) —u(dv/dt)
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THE QUOTIENT RULE

derivative
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and underneath,
low squared’ll go.

Exercise: Write out the formulas for
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THE QUOTIENT RULE
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EXAMPLE:Find the derivative of the fn
T — 333\3/51772
Vz2
in two ways: (a) by using the Quotient Rule
and (b) by simplifying first.

|.c. of powers of x

F(z) =

= |.c. of powers of z

power of x
(3) F(z) = X ;:23/:635/3
(z) = [22/3][1 — 522/3] — :[;/—3 325%/3][(2/3)x~1/3]
(b) F(z) = Lf/S] 3 222 — 21/3 _ 3,
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EXAMPLE:Find the derivative of the fn
T — 333\3/51772
V2
in two ways: (a) by using the Quotient Rule
and (b) by simplifying first.
(c) Show that your answers are equivalent.

F(z) =

22/3][1 — 522/3] — [& — 325/3][(2/3)2—1/3]

(2) Fl(@) = -

+2/3111 — 552/31 — [ — 3,5/3 +—1/3
ey 2P0 = 5023 — [e — 325/3)((2/3)a 1 3]

+4/3

(b)
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EXAMPLE:Find the derivative of the fn
F( )_56—336\/3:62
YT YR

in two ways: (a) by using the Quotient Rule
and (b) by simplifying first.

(c) Show that your answers are equ
~ (d) Which method do you prefer?(

ivalent.

D) =

22/3][1 — 522/3] — [z — 325/3][(2/3)a~1/3]

(3) F'(2) = -
_ 273 — 5543 - [(2/3)a?/3

23;.4/3]

R +4/3
= [272/3 — 5] - [(2/3)27%/3 - 2

= 52/3 _ (2/3)$[2/3 —542

=7 (b) F'(z) = (1/3)x=2/3 -3

]
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62:13

1l —=x

EXAMPLE: Differentiate: y =

dy _ [1 —x][2¢2%] — [e**][-1]

14

53.4




4t

EXAMPLE: Differentiate: y = (i & 3)2

41
24 6t409

(7

dy [t° + 6t + 9][4] — [4t][2t + 6] -
de (12 + 6t + 9)2
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4t — /1

EXAMPLE: Differentiate: g(¢) = 573

g (t) =(4/3)t72/3+ (1/6)t" "/ m

Exercise:

1/2
g(t) = 4t - t — 441/3 _4—1/6 \ Check that

these are equal.

» [t?/?ﬂX (1/2)t~ 177 - [4t—\¢1/?][<2/3>t—1/3q
g (t) = \ 143 \

\alternate solution. ..
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=41 (1/2) —(2/3) =(3/6) — (4/6) = -1/6




2 4+ xze®

xr — et

EXAMPLE: Differentiate: f(x) =

[ — ][0 + z(e”) + (1)e”] — [2 + xe”][1 — €]

flx) =

(v — e7)?
=
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Whitman problems Whitman problems

83.4, p. 56, #1-4 63.4, p. 56, #5-6,8
Whitman problems Whitman problems
83.4, p. 56, #7 83.4, p. 56, #9
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