Calculus Maximus WS 2.6: Chain Rule

Name KE % Date Period
\

Worksheet 2.6—The Chain Rule

Short Answer

Show all work, including rewriting the original problem in a more useful way. No calculator unless
otherwise stated.

1. Find the derivative of the following functions with respect to the independent variable. (You do not need
to simplify your final answers here.)
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Calculus Maximus
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WS 2.6: Chain Rule
2. Find the equation of the tangent line (in Taylor Form) for each of the following at the indicated point
(a) s(t)=\/t2 +2t+8 at x=2

Pl Le=0t)- (20D
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g g

3. Determine the point(s) in the interval (0,27) at which the graph of f'(x)=2cosx+sin2x hasa
horizontal tangent.
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4. Find the second deriva

z x= 23
.. . . X, 77
tive of each of the following functions. Remember to simplify early and often.
3
@ f(x)=2(x"-1)

(b) f(x)=sin(x*)
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Calculus Maximus WS 2.6: Chain Rule

5. If Ax)=tan(2x), evaluate /" (x) at (%,\/5 ] Simplify early and often.
hig = 2e()-2
e~ 25 _,
h0d = ZES‘L@:—K_SJI
L’\“(x) = 4fw(lxﬂ'mc(&)ﬁn(zx)-2
he)= & seo () fan2 %)
[’\” —%—>'— 6(5@&%)1%‘«(%‘) 1{:(%'%\>
=2 (2) (%)
= 32103

6. If g(5)=-3, g’(5)=6, h(5)=3,and #’(5)=-2, find f’(5) (if possible) for each of the following.

If it is not possible, state what additional information is required.

() f(x)=% () f(x)=g(h(x)) © f(x)=g(x)h(x)
/ 1 |
Py W g - 46)-h6) 1) ”jl/héd)'/’/é() £6 = 96hed + 994
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1 } his)- %) ,j(s).l,\(s) 'F(S> 3 = () )_,, (,;)(,2\
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T 15-06
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9
ONE:

@ f(x)=[e(x)] (Ie)f (x)=g(x+h(x)) () { (x)=(¢g (X)Jrhgx))_2
£ =356t £8) = st (1569 1= -2+ 4) (310 0)
19 =3(39)" 3 {9 g6 (0 i)
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e are no‘"@?\l@"‘ 3(8) - =%
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Jnitsome problem.

Page 3 of 7



Calculus Maximus WS 2.6: Chain Rule

7. Find the derivative of f (x)= sin® x+cos” x two different ways,

(a) By using the chain rule on the given expression.
2 2
,F()()'— @im()-’-@osx) '
i~ 2(57n)<)"(ﬂb5)<)+ Y o) -(-5in¥)

fl(x) = 2ginx-CoSX — 2 SiaX-cosX

fw=o0

(b) By using an identity first, then differentiating.
PGy = sinx Feos¥
£6)= | (Pappa PIP)
oy =0

(c) What’s the moral of THIS story? (Hint: It is NOT “Flattery is a dangerous weapon in the hands of
the enemy.”)

"Iimﬁ/l& e,xf{./ and often.”

8. Using calculus and trig Identities, prove that if ' (x)= tan” x and g(x)= sec’ x, then f "(x)=¢"(x).

None z1ez ‘F[)O—'(’}’"\X)z ﬂ()g) =(9,c,><)z '
Bl shpndsix 9W=2 e lextmd
s Zelxdemd T zedxTanx

9. Using the chain rule,

(a) Prove that the derivative of an odd function is an even function. That is if f (_X ) =—f (x ), then
f’(_x):f,(x)- LC’f— ’F(X) be an odd Loneon

Sweh that £(-x)= - £02)
b}-F-FLmHa-Hv:j both sides.

ji/[}(—xﬂ : fJx' (- "F("ﬂ
£len-(n = = 6 wmdr b

P = £
o &) is an even unchion,

(b) What type of function do you think the derivative of an even function is? Justify in a manner
similar to part (a). .
)4‘ «p )$ bv&”]/ 7(:[-)() = 7['&)
—
5’/ i [x? (“Xﬂ T oMK [- &:()Q]
| |
P (D =Fx)

! |
Fix) == <)
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Calculus Maximus WS 2.6: Chain Rule

10. As demonstrated on the last example in the notes,

(a) Using the chain rule, prove that if ‘g (x)‘ =,/g” (x) then diﬂg(x)u = g(x) -g'(x), g(x)=0.
x

Let £ [900)] ()
£l) = \ @(x)

2= ((5()4) ) *J,u‘,-‘ implify
,(‘l,) ((30:))) z(gtx)) 39
£z _W/ﬂ‘i_

<
(b) Use the result from part (a) to find iﬂx —4H Let j(%) = 5‘_:"
dx S b (~ x)
o gwT TE

l 2x (¢
96 7 ’Wﬁf/
11. What is the largest value possible for the slope of the curve of y =sin (E ]‘? Justify.

*3 005@3

5 L os(Z)

ﬂanﬁLD‘FJ Ez.z} 0
G sk g/b/az D-Fg S 7.

12. Find the equation of the normal line to the curve y =2tan (%] at x=1.

Y ’stc( Bﬂﬁ .eiﬂ"'i £l
$(0 2 (e (P e, 0
yoo = T(eY -2 6

'y = = slep€ of ’*ijar" =

p‘l'_' 3(.)) = 2,—;1“(-%_) Oﬂffgloﬂe of noramal l:'\(fr; ;:;)
40 =

13. After the chain rule is applied to find the derivative of a function F (x) , the function
« 3 N\ £ N
F'(x)=f(x)=4( )3 (~sin (éé)l;?’ is obtained. Give a possible function for F (x). Check

your work by taking the derivative of your guess using the chain rule.

F(X) could be Y
AR
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Calculus Maximus

Multiple Choice

[\ _140f f(x)= 1 ,find f7(x).

Jx?+3 § 5\/2
, x = (Y43
o (X)Z_W i@) - {Xlz(xhzi%( 2%)
(B) f'(x)z\/x;_+3 E q:(';f/ﬁ;
OISO TE
v f,(X):_z (xj+3)3
(B) /' (x)=- x;f;

QU- If g(x)Z(l—x)3 (4x+1), then g’(x)=

W -120-97 gl 30Nt )4 (0 1)
B (12 (1+8x) 1) = (10" [3(trd +0-9) *heks ot

©(1-xP (1-16x) 160 = (/-0 [~r2x 344

(D) 3(1-x)* (4x+1) ﬂ'[&) = (/—x)l(*/é,x +/>
(E) (1-x)* (16x+7) ﬁ’[X) :[/«)@2// —/M}
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Calculus Maximus WS 2.6: Chain Rule

D 16. d M x2=3 ] ] 5 =3 % (€x1—9)(zx) ~7—(><1—3)(/Dx)

|| 5 -9 5% 2 ))
"* 1 4 ’(/Dk )(1—3>
(5x° ~9)° (s-9) 1 (5%-9)
\ 2 1_
BT | G e )

e

(A)

(B)

(5x% -9)° (sx-9)° g
5 1 _g_ 16
—240x(x2 - 3)* _ eI I
(C) (5X2 _9)6 (;X - 7)
|.!
= -3)(6)
60x(* -3)° 1oy (e-3)(e
(D) (:i§_9)6) (5x-2)¢ 4 LC?\[& ‘
_ 2_ 2
2 a4 - LOX(x -3
() 100X =3 ~lena)e W Hm

(5x% —9)° k [ %

D 17. A derivative of a function f'(x) is obtained using the chain rule. The result is

f(x)= 3sec’ xtanx. Which of the following could be f (x)?

I. f(x)=—7r+isec x—> ‘F(Y) gsa&x §pe ¥ fany = 3 sec Y-l—m«)( @

L f(x)=8+sec’ x> ,Pl{y) = g Y ey TARK = 35y -l-m\@

L f(x ):secx+secxtan x

(x) = S2eX +See %xl) 1 2 \. ¢, Fany = 2, dane(V
ﬁ/x) = Se—cx-!—s:‘/t( gey = se = £60= 3/5‘(-0 Scp-Fanx = Bsec’y -I—n):O

(A) I only (B) II only (C) III only (D) II and III only (E) L I, and III
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