Calculus Solutions: Chapter 3.4

Aaron Peterson, Stephen Taylor

Differentiate the following:
3b. y = (22 — 2?)°

Solution:
Applying the chain rule we have

y =52z — x2)4(2 —2x)

3d. y = ([L’— 1)3

T
Solution:
Applying the chain rule we have

3f. y = (1 —cosx)?

Solution:
Applying the chain rule we have

y' =3(1 — cosz)?sinx

3h. y = tanbzx

Solution:
Applying the chain rule we have

y' = 5sec? ba



3j. y= e®”

Solution:
Applying the chain rule we have

y = 2xe”

3l y = 2sn®

Solution:
Applying the chain rule we have

y' = 2% 1n2cosx

Differentiate the following:
4b. f(z) = sec 3z tandx

Solution:
Applying the product and chain rules we find

f/(x) = 4sec 3z sec? 4z + 3 tan 4 sec 3x

4d. f(z) = cos® mx

Solution:
Applying the chain rule twice we have

f'(z) = =57 cos* ma sinmx

af. f(x) =e “cos3z

Solution:
Applying the product rule and the chain rule we find

f(x) =3e *sin3x — e " cos 3x



4h. f(x) = cos(e'®"%)

Solution:
Applying the chain rule we find

d
! o tan x tan x
f'(x) = —sin(e )—dxe

tanx) tanx 2

= —sin(e e sec”

O

Solution:
Applying the quotient rule and the chain rule we find

(1 — cos 3z)(—12 cos® 3z sin 3z — 12sin® 3z cos 3z) + 3(cos* 3z — sin® 3x)(sin 3z)

f'(®) = (1 — cos3z)?

= 1o () [0 (157) -3 (3]

O
41. f(.r) = %
Solution:
Applying the quotient rule and the chain rule we find
0.14¢70:022
f'(w) = —0.02z
(1+7e )
O
Find dy/dx
5b. y=u> -2, u=4x+3
Solution:
Applying the chain rule we find
dy dydu
_—=—— = = 4
Ie =~ dude 8u = 8(4x + 3)
O

5d. y = u? + 4, u = sin 3x

Solution:
Applying the chain rule we find
dy dy d7u

e = dudn = 6u cos 3z = 6 cos 3x sin 3x



5f. y=uwl+lLu=v—-2,v=a3+1

Solution:
Applying the chain rule we find
dy  dydudv

ay _ dyauav. o 94 2
dr dudvdzx Su”3w

=9(v — 2)%2? = 92%(2® — 1)2

7. Assuming that d(e®)/dx = e, use the identity a® = e*'"® and the Chain
Rule to prove that d(a”)/dx = a” Ina.

Solution:
We compute

d d

—a® = —¢e®" = Inge

dzr dx

zlna — lnaa®

9. If y = g(f(x)), f(2) =7, f/(2) = =2, and g(z) = 22, find (dy/dx)|s=2-

Solution:
By the chain rule we have

L g(f(@) = g (F)f' (@)

Evaluating this expression as x = 2, where we note ¢'(z) = 2z we find

gUf@Nf (@) =4g(f2)f(2)=-24'(7)=-24

11. If ¢'(z) = 1/z and f(z) = (1 —2%)72, find L[g(f(z))].

Solution:
From the chain rule we note

d

@) =g (f(2))f ()

We thus compute

62
(1—2?)

fl@) = =201 —2)7(=327%) =

Thus



g (f(@)f'(z) =1 - xs)Qm = 6$2(1 - $3)

13b. Use the table given on page 200 to find %[f(m)/g(a:)ﬂzzg

Solution:
We first note

d f(x) _gf —fg
deg(z) g

From the table we find f(2) =0, f'(2) = —1,¢9(2) = 3,¢'(2) = 2.5. Plugging in
these numbers to the above expression we find

d f(z) 3 1

dr g(x)|,_o 9 3

18. Show that the derivative of an odd function is an even function.

Solution:
Let f(z) be an odd function. Then f(x) = —f(—xz) be definition.
Differentiating and applying the chain rule, we have

F@) = () = /()

Thus f/'(z) = f'(—x) which shows the derivative of an odd function is an even
function.



