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EIIATCHED PROBLEM (ﬂ Find

i 3 A 324 d —x*\4
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Answers to Matched Problems 1. f[g(x)] = 2¢, glf(u)] = e

2. (A) f(u) =50¢", u=-2x B) fu) =V, u=1+ 23
[Note: There are other correct answers. | o

3. (A) 15(5x + 2)?
(B) 20%(x* — 5)*
(C) —4t/(# + 4y

(D) =1/2V4 - w)

dy 4 du dy 20923 4 4Y6
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4. (A) i Su dr 6x? ir 30x*(2x° + 4)
dy du dy .
B) — = p¢ == — = o 3,3x'+6
’ ( ) du e, dx 12‘x35 dx 12x7e
dy 1 du dy 2x+ 9
—_= —_ = + —_——= "
© du  u dx vag’dx X+ 9x + 4
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6. (A) xf T, B 6 (O) —8xe (2 + &)
Exercise 11-4
For many of the problem;v in this exercise set, the answers in 13 4 gy a4 5
the back of the book include both an unsimplified form and a " dx : e .

simplified form. When checking your work, first check that you
applied the rules correctly, and then check that you performed

14. i e4x—2 — e4x—2 9
4 ?
the algebraic simplification correctly.

L e
A’ In Problems 14, find flg(x)]. - 15 2y 1) = 1 ?
L f(u) =¥ g(x)=322+2 16. %ln(x L8 _1 s
2 fu) =u% glx) =1 423 el S
3. f(u) = e g(x) = —x2 In-Problems I7—36,ﬁnd 1" (x) and simplify.
4. g(u) = e g(x) =3 . @f(x) = (2x + 5)° 18. f(x) = GBx — 7

19. F(x) = (5 — 2x)* 20. f(x) = (9 — 5x)2

In Problems 5-8, write each composite function in the form
< 2L f(x) = (4 +02x) 22 f(x) = (6 — 0.5x)*

y = f(u) andu = g(x).

5. y=(x—x+5) BY(x) = (B +5° 24 f(x) = (552 — 3)F

6. y="(28 + x + 3)° 25, f(x) = & 26. f(x) = 6e 2

7.y =eltets ' ' 27, f(x) = 3¢ 28. f(x) = e +3x 1

4422245 . :

B y =TS CT29H(x) = (2x — 5)'2  30. f(x) = (4x + 3)12
In Problems 9-16, replace the ? with an expression that will @ﬁx) =(@(x*+1 )2 32 f(x) = (& + 2)3
make the indicated equation valid. ' a5 > . 1

C 33 F(x)=3In(1 +x?) 34. f(x) =2In(x* — 3x
d = A
9. T Bx+4)" =403x +4) 2 (3 f)=(+Inxy 36 f(x) = (x — 2Inx)f
10. i(5 - 2x)5 =6(5 - 2x) 2 : In Problems 37-42, find f'(x) and the equation of the
a : . ) tangent to the graph of f at the indicated value of x. Fi
1 1(4 - 2% = 3(4 - ol ue(s) of x where the tangent line is horizontal.
-7 0
N 3. £(x) = 2x—1)% x=1

d ., 5 _ 2 4 "y
12. dx 3%+ 7)2 = 5(‘3x G A B ) =@r-1)% x=1



Section 11-4 The Chain Rule 619

39. f(x)=(4x—3)% x=3 In Problems 69-74, ﬁnd f'(x) and find the value(s) of x where
1 the tangent line is horizontal.

40. (x)=(x+8)/,x=4 ; "

a1 f(x) = 5™, g = 69. f(x) = ,.\f“(xr— 5 70, f(x) = xx()a:_—1 7)

2. f(x) =In(1 — 2 +2x%; x=1 : IO = sy e B P

In Prob[ems 43-62, find the indicated derivative and 51mplzfy
( 43. ¥ oif y=30(x*=2)*

L f) =V -8+ 20 T4 f(x) =Vl +4x+5

. Suppose a student reasons that the functions

M.y it y=2(2+6) f(x) = In[5(x* + 3)*] and g(x) = 4In(x*> + 3) must
. ' have the same derivative, since he has entered f(x), g(x),
45. d 2(2 + 3t)3 f'(x), and g'(x) into a graphing calculator, but only three
d graphs appear (see the figure). Is his reasoning correct?

d . oL Are f'(x) and g'(x) the same function? Explain.
=3P+ )2
b dt ( ) 20

e * dlEln (o Cx" 2 )
47. @ if h(w)=Vuw® +38 GZB41n (2430
—dw SBnDer el %)
| dg -~ [94BnDer (92, s 0
e it g(w)=V3w-7
: !
749, g (x) if g(x) = dxe™
T ! ; eZ.\‘ . o =
50. h'(x) if h(x) = 219 : @) &
51 d In(1 ¥ x) i Figure for 75
: 3
Liix . %3 76. Suppose a student reasons that the functions
52, ——[x*In(1 + x*)] ' f(x) = (x+1)In(x + 1) — xand g(x) = (x + 1)!3
dx must have the same derivative, since she has entered f(x), ‘
53. F'(1) if F(r) = ("1 ’ g(x). f'(x), and g'(x) into a graphing calculator, but only !

y : e i ier 2D three graphs appear (see the figure). Is her reasoning \
B G'lr) i Glryeiiends correct? Are f'(x) and g'(x) the same function? Explain.

55. y' if y =In(x* + 3)%?

o

56. y' if y = [In(x* + 3)]P? IR+ #In Cetlo—x
d 1 2B+ (1430
e e 3 33Bn0er (9l %)
dw (w + 4)° HdBnDer (92, %, %) ,
d 1
S - 2
dy ] I
59. — if y=(3Vx-1) :
ax T y=BVa-1 (A) ®) i
d 3 i) ' Figure for 76 ' i
60. 5 if - (iz = 5) - . Figure for P
. - C  In Problems 77-92, find each derivative and simplify.
4 .
6L f'(t) if filt)=——m— d d
F) i £ 2 -3 _ 77 —[3x(x* + 1)7] 78, ——[2x6%(x* = 3)"]
' el 3 _ 3 ) S d 3%
62. /() if ‘g(r) = die = ) e
! .= t2 79. d 2x3 b 80. dx (X2 i 5)3
In Problems 63-68, find f'(x) and find the equation , i d 32 — 1 82 il 3 q
of the line tangent to the graph offat the indicated " dx log,(3x ) " dx og(¥ )
value of x. 83. 4 10+ 84. 18'"2
63. f(x)=x(4—-x)% x=2 ! [f; (Zv
64. f(x)=x*1-x)% x=2 ) 85. Elog3(4x3 +5x +7) 86. Elogs(s-**“)
X : =
65. f(x) =——= x=3 32 d
f(x) (2x — 5)3 g 87. i2.\" —+4x+1 88. —10hx
4 . dx dx
% : 2
66. f(x) =——% x=4 vl ok - Grmgl iyt iads
i (3x - 8) ; dxnfe—3 dx\/x¥ +1
67. f(x) = Vinx; x=e¢ d d [4x +1

9. —V(2x — 1)’ + 3)* 92

68. f(x)=e¥% .x=1- ‘ dx _ T dx\N 2 + 1




