


Suggested 
Section Topics Periods 

Exercises 

1 3.8 Exponential Change; recall a"x=e" (xln a); 
Sa, 11, 15, s 1-3 loa a x=(ln x)/ln a (see pp. 59-60 and A57, A59) 

1 3.11 Hyperbolic Functions 1, 9, 35, 37, s1-2 
.5 5.3 Fundamental Theorem of Calculus s1-4 

3, 7, 17, 19, 21, 33, 37, 
1.5 5.5 Substitution Theorem 43, 61, 65, 

77, s1 
1 App.G Definitiion of e via an Integral s1-3 
1 p. 485 Table of Integrals to Memorize, also lsec x and Iese x s1 10 
1 9.3 Separable Differential Equations 13, 15, 17, 21, s1 

19, 21, 29, 33, 34, 37, 
2 7.1 Integration by Parts 43, 37, 43 (Hint: u= ./x, 

u"2=x, .2u du=dx), 9.3/19 

1.5 7.2 Trigonometric lntegrQls 
3, 5, 9, 11, 25, 29, 47. s1 

.. 9, 11 13, 17, 19, 

2 7.3 Trigonometric Substitution 
(-Hint: tan"2 x=sec"2 x -
1 )21 (Hint: O<= x<=a if 
O<=theta<=pi/2), 27 

2.5 7.4 Rational Functions 
7, 8, 18, 23, 41, 43 (Hint: 
same as 7.1/43), s1-2 
5(a)-(b), 7 (Hint: x"3 
e"(x"2)= 

.5 7.5 Guidelines for Integration x x"2 e"(x"2), 9 11, 13, 
23, 33, 43 (Hint 
symmetry), 45 

.5 7.7 Numerical lnteqration (omit error bounds) s1-3 

2.5 7.8 Improper Integrals 
7, 9, 13-21 odd, 27, 37, 
57 
7, 9, 11, 15, 17, 20, 27, 

1 11.1 Sequences 29, 31, 37, 39,43-49 
odd, 53 

I Series, Geometric Series, Test for Divergence, Telescoping 15, 17, 19, 27, 29, 37,
2 11.2 Series 47,49, s1 

2.5 11.3 lnteqral test 5, 7, 9, 17, 25, 41, s1 

2.5 11.4 
Comparison Tests 

7, 9, 11, 15-31 odd 

2 11.6 Alternating Series, Absolute Convergence 
5, 7, 11, 13, 19, 23-31 
odd, 41, 42:s1 

2 11.6 Ratio and Root Test 
3-15 odd, 19, 21-27 31,
.39, s1 • 

9-23 odd. 27, 29, 31, 41
.5 11.7 Guidelines for Testing Series (Hint: divide top and 

,, bottom 4"n or 5"n) 
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3-9 odd, 15, 17, 21, 23,
27, 33 (Hint: factor out
5), s1-2
3-9 odd, 23 (find series
only), 31 (change limit .3
to .1)
5,41,43, 56,64, s1
1-11 odd, 15, 21, 23, only
graph polar curves: 33,
35 and 43; s1-3
3, 7, 9, 11, s1-3
-

5, 25, 31., s1-4 
\ 

I 

5, 7, 1-7�19, 27, 31, 39, 
s1.

. 
•

"'•1 

13-19 odd, 23-30 all, 33,
37, 39, s1-2
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5.3/s3. (a) Differentiate (x3 
+ x + 1)e2x . 

(b) Use part (a) to evaluate j (2x3 
+ 3x2 

+ 2x + 3)e2 ' dx.

I ( ) D'ff 
. sinh x 

5.3 s4. a 1 erentiate 
2 

X + 1

J 
(x2 

+ 1) cosh x,._2x sinh x
(b) Use part (a) to evaluate 

(x2 + l) 2 dx. 

5.5/sl. Evaluate: j x2 sinh(x3 ) dx

App. G/sl. 

App. G/s2. 

App. G/s3. 

p. 485/sl. 

Evaluate: J, 2 

23' dx 

Evaluate: j 2 
y dx 

y - 25

Evaluate: 1 e
4 

1 
dx 

X log
4 

X 

e
4 

Evaluate: 1 1 
dx 

x(ln x ) 2

p. 485 / s2. Evaluate: j e2 ' sec2 e2 ' dx

p. 485 / s3. Evaluate: j tan(3x + 1) dx

p. 485 / s4. Evaluate: j ( sec x tan x) esec x dx

p. 485/s5. Evaluate: j (2 + e')5 e' dx

p. 485/s6. Evaluate: j (sec2 x)[tan(tan x)] dx 

p. 485/s7. Evaluate: j y'xsec(xy'i)dx



p. 485 / s8. Evaluate:
J ex

---dx 
1 + e2x 

r# p. 485/s9. Evaluate:
Jo 

4x tan(x2 ) dx 

/ 
sec(ln x) 

p. 485 / slO. Evaluate:
x 

dx 

9.3/sl. Find a function y(x) such that y' = xy2ex 2

-i and y(l) = -1.

7.2/sl. 

7.4/sl. 

7.4/s2. 

Evaluate: f cot2 x dx

J 3x2 
+ 3x - 2 

Evaluate: 
3 2 

dx 
X - X 

1
4 

3x -

4
Evaluate: 

3 2 
dx 

3 x - 3x + 2x 

3 

. 1 4 12x . 
7. 7 /sl. Approximate dx using n = 4 submtervals and (a) the 

. 0 X + 1 
Trapezoidal Rule and (b) Simpson's Parabolic Rule. 

7.7 /s2. Approximate 13 

x3 dx using n = 6 subintervals and (a) the 

Trapezoidal Rule and (b) Simpson's Parabolic Rule. 

7. 7 /s3. Approximate 1i 9 

x4 dx using n = 4 subintervals and (a) the 

Trapezoidal Rule and (b) Simpson's Parabolic Rule. 

for Chapter 10, see after Chapter lL · . · , · ·· 

11.2 / sl. Are the series below convergent or divergent? Find the sum of 
any that are convergent. 

00 1 
(a) L-nn=4 

00 
(b) L 4�

n=i 

00 ( 1 1 (-l) n

) (c) ?; n2 - (n + 1)2 - 3n 
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11.3/sl. (a) Find an upper bound for the error in the approximation
00 1 4 1 

L3�L3·n n 
n=l n=l 

(b) Find a value of N such that the error m the approximation
oo 1 N 1 
L 3 � L 3 is less than 10- 4.

n n 
n=l n=l 

11.5 / sl. For the series below state whether they are absolutely conver­
gent, conditionally convergent, or divergent. State which test(s) you used,
and explain why the test(s) work.

(a)
� (-l) n (n2 

+ n + 1)
L- n2 + 9
n=l

(b) 
� (-l) n n2

L- n3 + 9
n=l

11.6 / sl. For what value(s) of the constant c will the ratio test show sum
below is convergent? For what value( s) of c will the ratio test fail?

oo (x+3) n

11.8 / sl. Find the interval of convergence: � 
( )2 L- n + 1 3n

n=O 

Remember to check the endpoints if applicable.

oo ( 4)n
11.8 / s2. Find the interval of convergence: ; ,:r: + 2

Remember to check the endpoints if applicable.

11.10/sl. (a) Find the first five terms of the Maclaurin series (i.e., the

power series centered at zero) for f ( x) = 

1 · 
2x + 1 

(b) Find the first four nonzero terms for the Maclaurin series for the
derivative, f' ( x), of f ( x).

( c) Use the answer to (b) to approximate f' ( .05), with an error not to
exceed .01, and verify that your answer has the required accuracy.
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10.3 / sl. Graph the polar equation r = 3 - 2 cos(), and label all x- and 
y-intercepts, if any exist.

10.3 / s2. Graph the polar equation r = 3 + 6 sin(), and label all x- and 
y-intercepts, if any exist.

10.3 / s3. Graph the region in the first quadrant bounded by the x-axis, 
the line y = x and r = 2 + sin(). 

10.4/ sl. Graph and find the area of the region in the first quadrant which 
is outside the graph of r = 2 and inside the larger loop of r = 4 + 2 cos(). 

10.4/ s2. Graph and find the area of the region outside graph of r = 2 cos() 
and inside the graph of r = 3 + cos (). 

10.4/ s3. Graph and find the area of the region to the right of the y-axis 
which is outside the graph of y = -2 sin() and inside the graph of r = 4. 

10.5 / sl. Graph the equation, labelling the coordinates of the center and 
all vertices: x2 

+ 4y2 - 6x + 5 = 0. 

10.5 / s2. Graph the equation, labelling the coordinates of the center and 
all vertices: 4x2 

+ y2
+ 2y = 0.

10.5 / s3. Graph the equation, labelling the coordinates of the center and 
all vertices: 2x2

- y2 
- 12x + 10 = 0.

10.5 / s4. Graph the equation, labelling the coordinates of the center and 
all vertices: -4x2 

+ y2
- Bx - 8 = 0.

12.1/ sl. For the equation x2
- 2(y - 2) 2

- ez
2 

= 0, 
(a) show whether or not it has symmetry about (i) the x-axis, (ii) the

y-axis, (iii) the xy-plane, (iv) the xz-plane;
(b) graph the trace of the equation in the xy-plane, labelling the coor­

dinates of the center and the vertex (vertices). 

12.6 / sl. Graph and label all vertices, if any exist: 

x2 
+ 4y2 

- z2 
- 6x + 4z + 9 = 0

12.6/s2. (a) Graph and label all vertices, if any exist: 
2x2 

+ 27 z2 
+ 4x - 16 = 0 
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3.8/s3. A culture of bacteria which is placed in a dish has grown to 6 grams after two hours and 24 grams after six hours. (a) Find the initial amount of bacteria, expressed an integer.(b) Find the function, A( t), of the number of grams in the dish t hoursafter being placed in the dish. ( c) Find how many hours after being placed in the dish there will be20 grams of bacteria. _______ Solution ______ _ 
( a) A(t) = Ao (26

4) t/(G-2) = Ao4'/4 = Ao2•!2.
6 = A(2) = Ao2212; Ao = 3.

(b) A(t) = 3(2t/2 ).
(c) 20 = 3(2t/2 ); 20 = 2t/2 . 20 ln- = (t/2) ln 2;3 

1,ln(20 /3) 
t = 

3 

3.11/ sl. Find cosh x when sinh x = 2._______ Solution ______ _ 
cosh2 x - 22 = 1 and x > O; cosh x = J5

3.11/s2. 2x ln(sinh(5x)) + 5x2 coth(5x)
-3x6 

+ x2 
+ 2x5.3/sl. (a) ( 5 )2

X + X + 1 x2 (b) + Cx5 + X + 1
5.3/s2. (a) � yx cos( vfx4) 

ln 2 

(b) J yx cos( vfx4) dx = � J i yx cos( vfx4) dx = � sin( vfx4.) + C
4 3 4 

5.3/s3. (a) (2x3 
+ 3x2 

+ 2x + 3)e2 x 
(b) (x3 +x+l)e2 x +c.

(a) (x2 
+ 1) cosh x - sinh x . 5.3/s4. ( 2 )2 

X + 1 

( ) sinh x 
Cb 

2 
+ .

X + 1



1 
5.5/sl. 

3 
cosh(x3) + C

App. G/sl. 
56

3 ln 2 

App. G/s2. ! ln IY2 - 251 + C

App. G/s3. Evaluate: 1 e
4 

1 
---dx. 
X log

4 
X 

_______ Solution ______ _ 
Let u = lnx· du= l dx· u(e) = 1· and u(e4 ) = 4 so 

l X l l l 

3 

r e
4 

l dx - J
e
4 

l
n 4

dx 
-

f
1

4 
!Q_1_ du= (ln 4) (ln X) 11 = (ln 4) 2

.} e x log
4 

x e x ln x u 

p. 485/sl. 
3
4 

1 
p. 485/s2. - tan(e2 x) + C

2 

p. 485/s3. 
1 
3 

ln I sec(3x + 1) I+ C

p. 485/s4. esec x + C

p. 485/s5. 
(2 + ex )6

6 +c

p. 485/s6. ln I sec( tan x) I + C

2 
p. 485/s7. - ln I sec&t'Jx) + tan(xvx) I + C

3 

p. 485/s8. tan - 1 (ex ) + C

p. 485/s9. 2 ln( v2) = ln 2

p. 485 / slO. ln I tan(ln x) + sec(ln x) I + C



4 
9.3/sl. Find a function y(x) such that y' = xy2 ex

2

-

1 and y(l) = -1._______ Solution ______ _ 
Let u = x2 - 1; du= 2x dx:

/ y12 dy = J xe'
2 

. I dx 

-- = e -du = -e + C
1 

/
u 

( 
1 

) 
1 x 2 _ 1 

y 2 2 
1 1

y ( 1) = -1 : 1 = 
2 

+ C, so C = 
2

1 -2

y 
= - (1/2)ex 2 -1 + (1/2) = ex2-1+1

2 71"7.1/34. Evaluate: £ t2 sin 2t dt 

_______ Solution ______ _ 
Integrate by parts: 

1 
1

2 71" 1 
= t2 (- - cos 2t) 1� 71" - 2t(- - cos 2t) dt 2 0 2 

r 
2 71" 

= -21r2 
+ Jo t cos 2t dt

1 1
1

2 71" 
= -21r2 

+ t(- sin 2t}1�7!" - - sin 2t dt = -21r2 . 2 2 0 

The last integral is zero because it is integrated over a whole numberof periods of sin 2t. 

7.2/sl. J cot2 x dx = J sec2 x - 1 dx = tan x - x + C.

7.4/8. 3 ln lxl - 2 ln Ix - 41 + C.

7.4/18. 3x - 5 ln Ix+ 11 + 1.2.ln Ix+ 21 + C

2 7.4/sl. ln lxl - - + 41n Ix - 11 + C
X 

( X - 1) ( X - 2) 4 . 3 2 27 7.4/s2. ln = ln - - ln - = ln - . x2 8 9 16 3 



1 
[ 
12 · 0 12 · 1 12 · 2 12 · 3 12 · 4 l 

7.7/sl. (a) - +2 +2 +2 +--
2 0+1 1+1 2+1 3+1 4+1 
1 

[ 
12 · 0 12 · 1 12 · 2 12 · 3 12 · 4

] (b) - + 4 + 2 + 4 + --3 0+1 1+1 2+1 3+1 4+1 
Do not simplify! 

7. 7 /s2.

(a)� [o3 +2(D
3 

+2(13 )+2Gr +2(23 )+2Gr +(33 )]

(b) � [ 03 + 4 or+ 2(13 ) +4 or+ 2(23 ) + 4 er+ (33 )J

Do not simplify! 

7.7/s3. (a) [14 +2(34 )+2(54 )+2(74 )+94 ] 

(b) � [ 14 + 4(34 ) + 2(54) + 4(74 ) + 94 ]

Do not simplify! 

For Chapter 10, see after Chapter 11. · 
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11.2/sl. (a) Div; p-series (harmonic series); p = 1 < 1. Convergence is 
the same for all values of the lower limit. 

(b) ! � __!__; Div; p-series; p = 1.
4�n

oo( 1 1 ) 
oo(-l) n _ 1 1/9 _ 1 .(c) L 2 n2 - (n+1) 2 - L 2 3n - 22 

- 1 - (-1/3) - 6'
L ( an + bn ) = L an + L bn ; telescoping series and geometric series. 

{ 00 1 -1 1 
11.3/sl. (a) R4 < }

4 x3 dx = 2x2 If = 

32 ·

[ 00 1 -1 1 
(b) RN < } 

N x3 dx = 2x2 I� 
= 2N2

. 

1 . 1 1 
So RN < 104

if 2N2
< 104 ' 

100 
2N2 

> 104 , /2N > 100, or N > /2 � 71.

which will be true if 
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11.5 / sl. For each series, then nth term will be denoted by an 

(a) Div; Test for Divergence; lim I an I = lim n 2 ; n + 1 = lim n 2 

= 1n + 9 n2 ' because n, 1 < < n2 .

(b) CC; AST and Limit Comparison Test; the series is clearly alter-
2 

nating and has limit 0. Also, for f(x) = 
3

x
X + 9

f'(x) = 2x(x3 
+ 9) - x2 (3x2 )

= _ x(x2
-

18)
(x3 + 9) 2 . ( x3 + 9 )2 ' 

which is negative for x > 5, so Ian I is eventually decreasing. Thus, the 
series is convergent ( = AC or CC). The Limit Comparison Test applied to1 lan l and bn =-,shows L lan l is divergent and Lan is CC. n 

(c) AC; Limit Comparison Test; For bn = �' lim lan l = 1.
n bn 

(d) AC; Direct Comparison Test; lan l < �-
n 

11.5/ 42. 1 1 1 1 6 106 102 4 1 + 26 + 36 + 46; IR4 I < 56 (5 = � = 64 10 )

11.6 / sl. For what value(s) of the constant c will the ratio test show the 
sum below is convergent? For what value(s) of c will the ratio test fail? 

00 n!cn

L� 
n=l ________ Solution _______ _ 

The nth term of the series will be denoted by an. 

(n + l)!cn+l nn (n + l)cnn

(n+l)n+l n!cn (n+l)n+l

cnn 

( n ) 
n c 

(n+l)n 
=c n+l = ( n!l)n

C 

--+ -. 
e 

The Ratio Test shows that, if c < e, then the series is convergent. If c' = e, 
the Ratio Test fails. If c > e the series diverges. 

11.8 / sl. [-6, OJ 



11.8 / s2. By L'Hopital's Rule, . 

L = lim ln(n + 2) 
= lim ln(x + 2) 

= lim 1/(x + 2) 
= 1.

ln(n + 3) ln(x + 3) 1/(x + 3) 
R = 1/L = 1. The interval of convergence is [3,5). 
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11.10 / sl. ( a) Find the first five terms of the Maclaurin series (i.e., the 
power series centered at zero) for f ( x) =

1 
2x + 1 

(b) Find the first four nonzero terms for the Maclaurin series for the
derivative, f'(x), of f(x).

(c) Use the answer to (b) to approximate f'(.05), with an error not to
exceed .01, and verify that your answer has the required accuracy. 

_______ Solution ______ _ . . 1 . (a) Write f(x) in the form f(x) =
( ) 

and substitute into the 1- -2x 
1 00 

equation 1 _ x = L x
n :

n =O 
00 

J(x) = L (-2x)n

n=O 
00 

n=O 

00 

n=O 
= - 2 + 22 

· 2x - 23
· 3x2 + 24 

· 4x3 ± ...

= - 2 + 8x - 24x2 + 64x3 ± ...
, 1 8 24 64 

( C) f ( 20) = - 2 + 20 - 400 + 8000 ± ...

4 6 8 8 
= -2 + --- + - ± ... = 1-2 + .4 - .06 I- - ± ...

10 100 1000 1000 
� -1.66 +----- Answer 

8 

IR4 I < 1000 = .008 < .01

1 1 1 1 11 10/56 1 - - + + . 
IR31 < -�. . 10 2!102 3!103 ' - 4!104 
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10.4/ s2. Graph and find the area of the region outside graph of r = 2 cos B 
and inside the graph of r = 3 + cos B. 

________ Solution _______ _ 
We calculate the area inside the limacon and subtract the area, 7f, of 

the circle. Twice we use the fact that the integral of a sin cB or cos cB over 
a whole number of periods is 0. 

1 f 21r 1,-
2 

0 
(3 + cos e}l,e - 1r

= - g + 6 cos e + cos2 e dB - 1r
1 f 21r
2 0 

1 f 21r=91r + - 1 + cos 28 dB - 1r 
4 0 

1r 177f 
=97f + - - 7f = �. 

2 2 

10.4/ s3. The area of half the large circle minus half the smaller circle: 
1 � 't -( 7r42 - 7r) 2 ) = tr1r. 
2 '"'l£ 

10.5/ sl. 

( X - 3) 2 

+ y2
= 1 

4 

10.5/ s2. 
x

2 

-
/ 

+ (y+1) 2
= 1 

1 4 

( 3, ,) 

. � . 



10.5/ s3. 

(x 
-

3)2 y2
...:...__ __ - - = 1 

4 8 

10.5/ s4. 

y2 
-(x + 1) 2 

+ 4
= 1 

12.1/;1. (a) (i) No; 
(ii) Yes; (iii) Yes; (iv) No

(b) x2 - 2(y - 2)2 - 1 = 0, 

12.6/ sl. 

(X - 3)2 2 (z -
2)2 - 1-'-----y + -

4 4 

12.6/ s2. 

(x+ 1) 2 z2 

9 + 2/3 = l

11 

l '}, 0 t O) 

· ,f - ')'.'.-




