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[1 PREFACE

This Student Solutions Manual contains strategies for solving and solutions to selected exercises
in the text Single Variable Calenlus, Early Transcendentals, Eighth Edition, by James Stewart. It
contains solutions to the odd-numbered exercises in each section, the review sections, the True-
False Quizzes, and the Problem Solving sections.

This manual is a text supplement and should be read along with the text. You should read all
exercise solutions in this manual because many concept explanations are given and then used in
subsequent solutions. All concepts necessary to solve a particular problem are not reviewed for
every exercise. If you are having difficulty with a previously covered concept, refer back to the
section where it was covered for more complete help.

A significant number of today’s students are involved in various outside activities, and find it
difficult, if not impossible, to attend all class sessions; this manual should help meet the needs of
these students. In addition, it is our hope that this manual’s solutions will enhance the understand-
ing of all readers of the material and provide insights to solving other exercises.

We use some nonstandard notation in order to save space. If you see a symbol that you don’t
recognize, refer to the Table of Abbreviations and Symbols on page v.

We appreciate feedback concerning errors, solution correctness or style, and manual style. Any
comments may be sent directly to jeff-cole @ comeast.net, or in care of the publisher: Cengage
Learning, 20 Channel Center Street, Boston MA 02210,

We would like to thank Kira Abdallah, Kristina Elliott, Stephanie Kuhns, and Kathi Townes,
of TECHarts, for their production services; and Samantha Lugtu, of Cengage Learning, for her
patience and support. All of these people have provided invaluable help in creating this manual.

Jeffery A. Cole
Anoka-Ramsey Community College

James Stewart
McMaster University

Daniel Drucker
Wayne State University

Daniel Anderson
University of lowa
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[1 ABBREVIATIONS AND SYMBOLS

CcD concave downward
cu concave upward

D the domain of
FDOT First Derivative Test

HA horizontal asymptote(s)

I interval of convergence

IF inflection point(s)

R radius of convergence

VA vertical asymplote(s)

=* indicates the use of a computer algebra system.

35 indicates the use of the Product Rule.

e indicates the use of the Quotient Rule.

= indicates the use of the Chain Rule.

= indicates the use of I'Hospitals Rule.

L indicates the use of Formula j in the Table of Integrals in the back endpapers.
= indicates the use of the substitution {u = sin x, du = cos x dr}.
e

indicates the use of the substitution {u = cos x, du = —sin x dx}.
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[1 DIAGNOSTIC TESTS

Test A Algebra
1. (a) (=3)" = (=3)(=3)(=3)(=3) =81 (b) =3% = —(3)(3)(3)(3) = —81
-4 1 1 5 23=21 2
{cy3 =w =5 {d}52|:5 =5 =25
- 2 - 1 1 1 1
@@ == 016 = o = TR =B 7

2. (a) Note that /200 = /100 - 2 = 10 /T and v32 = /16 - 2 = 4 /7. Thus /200 = V32 = 102 = 4T =62

{b) (3a?6*)(4ab®)? = 3a®H*16a"b? = 48a°H7

32y =1 phy=t2 2 (z2y=t12)r Py £ -
(c) (Ezy-ljz) = (3,_.3;2”3) T (Bx3yd) T 0oyt Oxiyby  OyT
3 (a) 3{I+ﬁ}+4[2z—5]=3:5+18+S.I—Zﬂ': 1lx =2

(b) (z+ 3)(4x = 5) =4z =52 4+ 12z = 15 =4z" + T = 15
© (Va+ve) (Va-vB) = (va) ~vavi+vave—(vB) =a=b
Or: Use the formula for the difference of two squares to see that (x-G+ v’i)('v"a_- 1.-“5) = (v“'a_)j - (JE )2 =a="h

() (2z+3) =(2c+3)(2c +3) =4 + bz + 6r + 9 =4 + 12r + 0.
Note: A quicker way to expand this binomial is to use the formula (a + b)* = a® + 2ab + b with a = 2r and b = 3:
(2 + 37 =(22)* +2(2)(3) + 3" = 4" + 120 4+ 9

(e) See Reference Page 1 for the binomial formula (a 4 5)* = a® + 3a®b 4+ 3ab® + b*. Using it, we get
(z+2P =2 +3222) +32(2Y) + P =P + 62 + 120 4 8.

4. (a) Using the difference of two squares formula, a® — & = (a + b){a = b), we have

4z = 25 = (22)* = 5" = (22 4 5)(2z = 5).

(b} Factoring by trial and error, we get 22° 4 52 = 12 = {2z = 3)(x + 4).

(c) Using factoring by grouping and the difference of two squares formula, we have
2 — 32" — 4z 412 =J:2-|:z— =4z =-3)= f_.i:2 —4)(x =3) = (x =2}z + 2)(z - 3).

(et +2Tr=a( +27)=x{c + (z? =32 +9)
This last expression was obtained using the sum of two cubes formula, ® 4+ b* = (a 4 b)(a® = ab + b*) witha = =
and b = 3. [See Reference Page 1 in the textbook.

(e) The smallest exponent on = is —%, so we will factor out ==/,
282 _ g2 + Be™ 12 _ 31_—1!2{12 —3r+ 2] — 3.:'-1‘”{:5 - l:ll{.r - 2}

(f) 2y = day = zy(a”® = 4) = zy(z = 2)(z + 2)
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6.2 Volumes

1. A cross-section 15 a disk with radius x 4 1, so 1is area is
Alz)=m(z+1)" ==(z" +2c + 1).
V= f; Alx)dz = f; m(z" + 2r + 1)dr
=#[3e +2* 4]}

=r(3+442) =2

3. A cross-section is a disk with radius /T = I, so its area is A(x) = T(vz— I"J]2 = m{x = 1).

V= £ .-I{I]d:.r:]l‘l E{I—l]dﬂ.’:#[%l‘l —I]I: = ﬂ'[l:% -5) - (%—l}] =&rx

5. A cross-section 15 a disk with radius 2 +/y, so 15

area is A(y) = rr(i \,.E)z
1.-=J£U;1{y}dy=fn(z ﬁ)!dyzqnﬁiydy

= 4n[§y?], = 2n(81) = 162r

T. A cross-section 15 a washer (annulus) with inner

radius = and outer radius =, so its area is

Alz) = n(z)* = n(2*) = w(2* = 2). y=x

i-'=j: A{:)d::fnl w(z® = £ dx

=xl3e bl = w(3 - 4) =

B

T

L

1
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85 Suppose on the contrary that 3 (as + b ) converges. Then ¥ (an + ba) and 3~ a,, are comvergent series. So by

Theorem 8(i1), ¥ [(on + bn) — an] would also be convergent. But 3 [(an + bn) — an] = ¥ by, a contradiction, since

% by, is given to be divergent.

87. The partial sums {s,} form an increasing sequence, SINCE S, — $pa1 = an > 0 for all n. Also, the sequence {s,, } is bounded
since s, < 1000 for all n. So by the Monotonic Sequence Theorem, the sequence of partial sums converges, that is, the series

% oy 1S CONVergent,

89. (a) At the first step, only the interval (1, 2) (length 1) is removed. At the second step, we remove the intervals H 2) and
I, £), which have a total length of 2 - (1)”. At the third step, we remove 2* intervals, each of length (1), In general,

at the nith step we remove 2"~ intervals, each of length (1), for a length of 2° =1 . (1)™ = 1(£)"7". Thus, the total

L=
length of all removed intervals is 3 3(2)"™' = 1—1% = 1 [geometric series with a = 1 and r = £|. Notice that at

el

the nth step, the leftmost interval that is removed is ((£)" ., (%)"). so we never remove 0, and 0 is in the Cantor set. Also,

the rightmost interval removed is (1 — (3)" .1 = (4)"), so 1 is never removed. Some other numbers in the Cantor set

(b) The area removed at the first step is 1; at the second step, 8 - (1), at the third step, (8)° - (& } In general, the area

removed at the nith step is (8)"~" ()" = 1(2)"™", so the total area of all removed squares is

SLEYyT o,
Zale T 1l=8f0" 7

{a}ForE _L_i'_—+ 2 _E ._E_‘_L_%
.L.1{n+1]" 'T12 T T 23T e ™ TE T 1-2-3.4 20
23 4 119 | n+1)=1
h:ﬁ-i-m T h The denominators are (r < 1)!, 50 a guess would be s, “_W
- | =
(b) Forn=1, 5 =%=22—'JL 50 the formula holds for n = 1. Aﬂma*—%
o D=1 k4l (k-1 k4l (k- (ke2 4 k4]
T TR TR+ R+ 1) (k+L)(k+2) (k +2)!
_(k+2) =1
(k+2)

Thus, the formula is true for n = k 4 1. So by induction, the guess is correct.

1)l =1 1 _ = no
(c) Ilm Sn —nlﬂliiw—.}ll.'{; [l—m] _lmm.§1m =1L
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