Suggested

Periods Section .
Exercises
Exponential Change; recall a*x=e” (xIn a);
1 3.8 ’ ’ -
log_a x=(In x)/In a (see pp. 59-60 and A57, A59) ad 11, %8, 8=
1 3.1 Hyperbolic Functions 1,9, 35, 37,s81-2
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 Jsec x and {csc x s110
1 9.3 Separable Differential Equations 13, 15,:17, 21, 81
19, 21, 29, 33, 34, 37,
2 7.1 Integration by Parts 43, 37, 43 (Hint: u=vx,
ur2=x, 2u du=dx), 9.3/19
1.5 7.2 Trigonometric Integrals 3.5, 9, 11, 25, 20 47. s1
9,11,.13,17,19,
. . _ (Hint:-tan®2 x=sec"2 x -
2 7.3 Trigonometric Substitution 1)21 (Hint: 0<= x<=a if
O<=theta<=pi/2), 27
: . 7,8,18, 23, 41, 43 (Hint:
2.5 7.4 Rational Functions same as 7.1/43), s1-2
5(a)-(b), 7 (Hint: x*3
eMNx"2)=
B 7.5 Guidelines for Integration X x"2 erMx"2), 9,11, 13,
23, 33, 43 (Hint:
symmetry), 45
5 7.7 Numerical Integration (omit error bounds) s1-3
2.5 7.8 Improper Integrals 279 1521 ode, 27, 84,
7,9, 11,15,17, 20, 27,
1 11.1 Sequences 29, 31, 37, 39, 43-49
odd, 53
: b Series, Geometric Series, gzs;it;‘;)r Divergence, Telescoping 15, 17, 19, 27, 29, 37,
' 47, 49, s1
2.5 11.3 Integral test 5,7,9,17,25, 41, s1
Comparison Tests
2.5 11.4 7,9, 11, 15-31 odd
. . 5,7,11,13, 19, 23-31
2 11.6 Alternating Series, Absolute Convergence odd, 41, 42, s1
2 11.6 Ratio and Root Test g;s;aa, 18, 4127 1,
9-23 odd. 27, 29, 31, 41
5 11.7 Guidelines for Testing Series (Hint: divide top and
bottom 4”n or 5n)




Suggested

Periods

Section

Exercises
3-9 odd, 15, 17, 21, 23,

1 11.8 Power Series, Interval of Convergence 27, 33 (Hint: factor out
5), s1-2
3-9 odd, 23 (find series
25 11.9 Representing Functions as Power Series only), 31 (change limit .3
to .1)
3.5 $1.10 Taylor Series, Applications of Power Series 5, 41, 43, 56, 64, s1
1-11 odd, 15, 21, 23, onlh
ik 0.3 Polar Coordinates graph polar curves: 33,
35 and 43; s1-3
1 10.4 Polar Integration 8. 7,9 11,83
Conic Sections from Second Degree Equations (see notes on
1 10:5 212 webpage) 27,29, 31,s1-4
2.5 12.1 3-Dimensional Coordinate Systems 21 A Ll L
4 12.6 Quadric Surfaces Tl B R e

a7; 39, 51-2

To?z{l: ;9 hoﬁ?‘é



SUPPLEMENTARY HOMEWORK PROBLEMS

3.8/s1. In a certain region, the population, P(t), in thousands of peo-
ple, t years after census there began, is approximated using an exponential
growth model. The initial census showed a population of P, = 90, and the
population two years later was P(2) = 120.

(a) Find a formula for P(t).

(b) Find the population after 4 years. Simplify the answer, which is
an integer.

(c) Find the population after 5 years. (The answer is not an integer.)

(d) How long does it take for the population to double?

(¢) How long (i.e., how many years) will it take for the population to
reach a million people?

3.8/s2. Two years after opening a bank account in which interest is at
4% compounded continuously, the balance is $542.

(a) What was the opening balance of the account?

(b) Find the balance, A(t), as function of time ¢ in years after opening.

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 hours
after being placed in the dish.

(c) Find how many hours after being placed in the dish there will be
20 grams of bacteria.

3.11/s1. Find coshz when sinhz = 2.

d
3.11/s2. Find d—[:z:2 In(sinh(5z))].
T

2
5.3/s1. (a) Differentiate m—5~:—xﬁ 6
3 2
(b) Use part (a) to evaluate‘/ (;; :xx+—;) * dz.

5.3/s2. (a) Differentiate sin(v/z?)
(b) Use part (a) to evaluate: / $/z cos(Vzt) dz.
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5.3/s3. (a) Differentiate (z° + z + 1)e?
(b) Use part (a) to evaluate'/(2x3 + 32% + 2z + 3)e** da.

sinh z
2 + 1
(b) Use part (a) to evaluate f

5.3/s4. (a) Differentiate

(z? + 1) cosh z== 2z sinh z

- dx.
(=% + T ’

5.5/s1. Evaluate: /xz sinh(x3)dx

2
App. G/sl. Evaluate: / 2°% da
1

App. G/s2. Evaluat
pp. G/s valuate: /y2—25

App. G/s3. Evaluate: /
:clog4a:

p. 485/s1. Evaluate: /
p. 485/s2. Evaluate: / 22 sec? €2 du

P 485/s3. Evaluate: /tan (3z+1

p. 485/s4. Evaluate: / (sec x tan z)e**“” dx
p. 485/s5. Evaluate: /(2 + e®)%e” dz

p. 485/s6. Evaluate: /(sec2 z)[tan(tan z)] dz

p. 485/s7. Evaluate: /\/Esec(x\/E) dzx



p. 485/s8. Evaluate:/

1+ e2=

\/7/4
p. 485/s9. Evaluate:/ 4z tan(z?) dz
0

sec(ln z)

p. 485/s10. Evaluate:/ dzx

T
9.3/s1. Find a function y(z) such that ¢’ = zy2e® —1 and y(1) = —1.

7.2/s1. Evaluate: fcotzxda:

3z2 + 3z — 2
7.4/s1. Evaluate:/ ad :_ :c2 dzx
3 —
4
3z —4
7.4/52. Evaluate:/3 5 322 1 %2 dz

1 12z

7.7/s1. Approximate / f dx using n = 4 subintervals and (a) the
T

0
Trapezoidal Rule and (b) Simpson’s Parabolic Rule.

3
7.7/s2.  Approximate / 2% dz using n = 6 subintervals and (a) the

0
Trapezoidal Rule and (b) Simpson’s Parabolic Rule.

9
7.7/s3.  Approximate / z* dz using n = 4 subintervals and (a) the

1
Trapezoidal Rule and (b) Simpson’s Parabolic Rule.
For Chapter 10, see after Chapter 1L

11.2/s1. Are the series below convergent or divergent? Find the sum of
any that are convergent.

1 1 /1 1 —1)"
(a)Z; (b)z4_n (C) (ﬁ—(n_'_l)z—(?)n) )

n—=4 n=1 n—2




—

11.3/s1. (a) Find an upper bound for the error in the approximation
oo 4

1 1

B2
n=1 n=1

(b) Find a value of N such that the error in the approximation
N BLA |
Z 3 ~ Z 3 is less than 1074.
n=1 n=—1

11.5/s1. 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.

 (~1)"(n? 4 n+ 1) S
(a); n? +9 Z:: 3+9
= n® +n+1) - ™ sin(n?)

11.6/s1. For what value(s) of the constant ¢ will the ratio test show sum
below is convergent? For what Value( ) of ¢ will the ratio test fail?

3o e

n=1
11.8/s1. Find the interval of convergence: i (z+3)"
. ot (n+ 1)2371

Remember to check the endpoints if applicable.

oo

: : (z —4)"
11.8/s2. Find the interval of convergence: =
2::() In(n + 2)

Remember to check the endpoints if applicable.

11.10/s1. (a) Find the first five terms of the Maclaurin series (i.e., the
1

2z + 1
(b) Find the first four nonzero terms for the Maclaurin series for the

derivative, f'(z), of f(z).

(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.

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



10.3/s1. Graph the polar equation r = 3 — 2cos 0, and label all z- and
y-intercepts, if any exist.

10.3/s2. Graph the polar equation r = 3 + 6sind, and label all z- and
y-intercepts, if any exist.

10.3/s3. Graph the region in the first quadrant bounded by the z-axis,
the line y = z and r = 2 + siné.

10.4/s1. 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 cosf.

10.4/s2. Graph and find the area of the region outside graph of r = 2 cos 6
and inside the graph of r = 3 + cos 4.

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 = —2sin§ and inside the graph of r = 4.

10.5/s1. Graph the equation, labelling the coordmates of the center and
all vertices: z% +4y?> — 62 +5=0.

10.5/s2. Graph the equation, labelling the coordinates of the center and
all vertices: 4z% + y? + 2y = 0.

10.5/s3. Graph the equation, labelling the coordinates of the center and
all vertices: 222 — y? — 12z + 10 = 0.

10.5/s4. Graph the equation, labelling the coordinates of the center and
all vertices: —4z% +y? — 8z — 8 = 0.

12.1/s1. For the equation 2% — 2(y — 2)% — e* =0,

(a) show whether or not it has symmetry about (i) the z-axis, (ii) the
y-axis, (iii) the zy-plane, (iv) the zz-plane; |

(b) graph the trace of the equation in the zy-plane, labelling the coor-
dinates of the center and the vertex (vertices).

12.6/s1. Graph and label all vertices, if any exist:
2 +4y? — 22 —6x+42+9=0

12.6/s2. (a) Graph and label all vertices, if any exist:
1%+ 2722 + 42— 16 =0



scroll down for answers and selected solutions



ANSWERS AND SELECTED SOLUTIONS TO
EVEN NUMBERED AND SUPPLEMENTARY
HOMEWORK PROBLEMS

3.8/s1. In a certain region, the population, P(t), in thousands of peo-
ple, t years after census there began, is approximated using an exponential
growth model. The initial census showed a population of Py = 90, and the
population two years later was P(2) = 120.

(a) Find a formula for P(t).

(b) Find the population after 4 years. Simplify the answer, which is
an integer. v _

(c) Find the population after 5 years. (The answer is not an integer.)

(d) How long does it take for the population to double?

(e) How long (i.e., how many years) will it take for the population to

reach a million people?
Solution

>t/(2“0) _ 90(19_2Q)t/2 _ 90(%)t/2 or P(t) —

P
(a) P(t) = R (53
90e(t/2) In(4/3)
(b) P(4) = 90(4/3)%/2 = 160 or P(4) = 90e["(4/3)12 = 9(e!n(16/9) —
90(16/9) = 160.
(c) P(5) = 90(4/3)%/2 = 90(32/(9+/3) = 320/+/3.
(d) Let ty be the number of years it takes the population to double.

2P, = Po(4/3)td/2. Equate the log of both sides: In2 = (¢4/2) In(4/3);
tg =2In2/1n(4/3) = In4/1n(4/3).

(¢) One million is 1000 thousands. 1000 = 90(4/3)%/2; 100/9 =
(4/3)t/%; t = 21n(100/9)/ In(4/3).

3.8/s2. Two years after opening a bank account in which interest is at
4% compounded continuously, the balance is $542.

(a) What was the opening balance of the account?

(b) Find the balance, A(t), as function of time ¢ in years after opening.
Solution

(a) A(t) = Age®%; 542 = Age08. Ao = 54208
(b) A(t) = 542¢ 0804t = 540¢-04t—-08




2

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 ¢ hours
after being placed in the dish.

(c) Find how many hours after being placed in the dish there will be
20 grams of bacteria.

Solution
24 t/(6—2)
(a) A(t) = Ao (E) = A04t/4 = A02t/2.
6=A(2) = Ap2%/%; Ay = 3.
(b) A(t) = 3(2/?).
20
(c)

In(20/3

C

3.11/s1. Find coshz when sinhz = 2.
Solution

cosh?’z — 22 =1and z> 0; coshz = /5

3.11/s2. 2zln(sinh(5z)) + 5z2 coth(5z)

—32% 4+ 2% + 2z
5.3/s1. (a) (2 42+ 1)
x? c
By —
(b) 2 +zx+1 t
4 3

5.3/s2. (a) g\s‘/gcos( z4)

(b) / Yz cos(Vzt) dz = 2/ %{”/Ecos(\s/;z) dz = %sin( Vit) +C
5k.3/s3. (a) (22 + 322 + 2z + 3)e?®

(b) (z® + z+ 1)e** + C.

(a:2 + 1) coshz — sinhz

5.3/s4. (a) 1T




1
5.5/s1. 3 cosh(z®) + C

56
3In2

App. G/sl.
App. G/s2. ;lnly* —25|+C

64 1
zlog, x
Solution

Let u = Inz; du = %dz; u(e) = 1; and u(e?) = 4, so

dx.

App. G/s3. Evaluate:/

rinxT

“ 1 " In4 -
/e dx:/e 1 dx:fl IT4du:(ln4)(lnx)l‘11:(ln4)2.

zlog, x

3
p. 485/s1. 4

1
p. 485/s2. 5 tan(e??) + C

p. 485/s3. %ln |sec(3z+1)| + C

p. 485/s4. €*°% 4 C

(2 + €%)°

p. 485/s5. 5

+C

p. 485/s6. In|sec(tanz)|+ C

p. 485/sT7. -2?; In | secfly/z) + tan(z/z)| + C
p. 485/s8. tan~!(e®) + C

p. 485/s9. 2In(v/2) = In?2

p. 485/s10. In|tan(lnz) + sec(lnz)|+C
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9.3/s1. Find a function y(z) such that y' = zy?e® ~1 and y(1) = —1.
Solution

Let u = 22 — 1; du = 2z dz:

1 1 1 -
e u “d - _ z°—1 C
” /e (2 u) 5¢ +
1
y(1) = -1 :§+C,SOC:—
_ 1 =2
Y= T2 T+ (1/2) i
2 '
7.1/34. Evaluate: / t? sin 2t dt
0
‘ Solution
Integrate by parts:
2 1 27 o 1
=t*(—= cos 2t)|g" — 2t(—— cos 2t) dt
2 . 2

2m
— 972 +/ tcos2tdt
0

1 1 2w
= 271 + t(§ sin 2t)[3" — 5/ sin 2t dt = —272.
0

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

7.2/s1. fcot2:cd:c:fsec2:c—ld:c:tanx—:1:~|—C’.
7.4/8. 3ln|z|—2In|z — 4|+ C.

7.4/18. 3z —5hnjz+1|+2ln|z+2|+C

2
7.4/s1. ln|z|— —+4lnjz—-1|+C
T

(z—1)(z—2)|*

12

:1n§—lng:ln§

. 8 9 16

7.4/s2. In




-12-0_*_212-1_*_ 12~2+ 12.3+12.4,
0+1 1+1 2+1 3+1  4+1]
[12-0 12-1 12-2 123  12-4]
b 2 4

(b) LO-!—I+ 1+1+ 2+1+ 3+1+4+1_
Do not simplify! :

7.7/s1. (a)

= D =

7.7/s2.

(a) Mos 4o (%)3 +2(1°%) + 2 (%)3 +2(2°%) + 2 (g)g + (3%)

L =

(b) o + 4 (1)3 +2(1%) + 4 (g)s +2(2%) + 4 (2)3 + (3°)

2

Do not simplify!

7.7/s3. (a) [1* +2(3*) + 2(5%) + 2(7%) + 9|
(b) % (1% +4(3%) + 2(5%) + 4(7*) + 94|

Do not simplify!
For Chapter 10, see after Chapter 11, -

11.2/s1. (a) Div; p-series (harmonic series); p = 1 < 1. Convergence is
the same for all values of the lower limit.
1 1
(b) A Z o Div; p-series; p — 1.
of1 _ 1 \_ywo(y _ L 1/9 1
(C) 22 (n2 (n+1)2> 2 3m T 92 1 — (_1/3) 8’
Y (an +bn) =>_an + D bn; telescoping series and geometric series.

11.3/s1. (a) Ry < / dr= — | = .
4

< - S =
(b) By < / 4= 5002 IV = 5

2N2 > 104, /2N > 100, or N > — ~ 71.

V2

SO RN
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11.5/s1. For each series, then nth term will be denoted by a,
n?4+n+1 n?

= lim — =1,

(a) Div; Test for Divergence; lim |a,| = lim n2 19 n2

because n,1 << n?.

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

2
z
t1 d has limit 0. Also, f = -
nating and has limi so, for f(z) e
() = 2z(2° + 9) — 2?(322) _ z(z* - 18)
B (23 +9)2 (234 9)2

which is negative for £ > 5, so |a,| is eventually decreasing. Thus, the
series is convergent (= AC or CC). The Limit Comparison Test applied to

1
lan| and b, = —, shows >_ |a,| is divergent and }_ a, is CC.
n

(c) AC; Limit Comparison Test; For b, = —, lim |Zn| = 1.

1
(d) AC; Direct Comparison Test; |a,| < —
n

11 1 10° 107
11.5/42. 1+_+3—6—|—46,|R41_56 (5 = = = —10%)

11.6/s1. For what value(s) of the constant ¢ will the ratio test show the
sum below is convergent? For what value(s) of ¢ will the ratio test fail?

L nle®
Z nn
n=1

Solution
The nth term of the series will be denoted by a.,.

(1)t n® (n41)en”
 (n+ 1)t plen (4 1)nt!

On+41

an

n

| ©

cn ( n )n c
= — = C = .
(n+1)" n+1 (——":1)" e

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

11.8/s1. [—6,0]



11.8/s2. By L’Hépital’s Rule, .

1 2

n(n + 2) — lim In(z + 2) — lim 1/(z + 2)
In(n + 3) In(z + 3) 1/(z + 3)
R =1/L = 1. The interval of convergence is [3,5).

= 1.

11.10/s1. (a) Find the first five terms of the Maclaurin series (i.e., the
1

2z + 1

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

(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

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

_ " . |
(a) Write f(z) in the form f(z) = ————— and substitute into the

1 —(—2z)
.1 -
equation N = Z z":

=1 -2z +2%2% — 2323 + 2424 + ...

o0

(b)f"(z) = Y (~1)"2"na"

n=0
——2+922.20-2%.322 +2% 423 4 ...
= — 9248z — 24z + 642> + ...

1 8 24 64
!
Y= — 2 T
() (55) 20 200 " 8000
4 6 8 8
oy -2 too=[2% 4- 06— —— + ...
10 100 T 1000 -2+ | 1000
~ —1.66 «— Answer

IRyl <10800 — 008 < .01

11.10/56. 1 1+1+A1 I‘I !
-10/56. 10 ' 21102 " 31108’ —4?104




1 1 1 1
11.10/64. - —
/ 5 313 1 5117 | Re| < 7o 7121

10.3/s1. Graph the polar equation r = 3 — 2cosf, and label all z- and
y-intercepts, if any exist.

Solution

r(0) =1
r(r/2) =3
r(r) =5

r(3n/2) =3

10.3/s2. Graph the polar equation r
intercepts, if any exist.
Solution

r

(0)
(m/
(m)
(3’”/2)

0=r(f) =3+6sinf if § =

=

)
—
||

-3

r
7_1r
6 b

m
6 .

10.3/s3. The liney ==z

has polar equaion 6 = 1 [
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10.4/s1. Graph and find the area of the region in the first quadrant which
1s outside the graph of r = 2 and inside the graph of r = 4 4+ 2 cos 4.

Solution
r(0) = 6

r(n/2) = 4

r(m) =2

r(3m/2) =4 o T L

We need the area, calculated below, in the first quadrant inside the

1
limagon less Z(n22), the area of the quarter of the circle in the first quad-

rant.

1 m/2 1 w/2 7
5/ (4+20059)2 df = 5/ 22(2+cosﬁ)2 do
0 0

/2
:2/ 4+ 4cosf + cos®0do
0

njz _
:47r+83in0|g/2+/ 1+ cos20db
0
- 9
=4 + 8 + g +§sin20|0/2 — 7” + 8.

7
The required area is % + 8
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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#.
Solution

We calculate the area inside the limacon and subtract the area, 7, of
the circle. Twice we use the fact that the integral of a sin cf or coscf over
a whole number of periods is 0.

2m
- ‘3+cos€)§9— T
2 Jo

2m
:1/ 9+ 6cosf +cos?0df —«
0

2
1 2‘}1.'
:9?T+—[ 1+ cos20df — «
4 J,
T 17x
—97r+~2——7rﬂ— 5

10.4/s3. The area of half the large circle minus half tl;e smaller circle:
1
5(?1.42_”.'2)___5;. : iy

10.5/s1. %
3,1)
— 9)2 i G .
gﬂ*?ﬁ -1 418 3
4 T
; -
10.5/s2. '
L +(y+1)P° =1 +
1/4 V¥ - T
W‘*“ﬂx
- b s,
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10.5/s3.
(z — 3)2 B ﬁ e
4 g
10.5/s4.
2
SRR

12.1/s1. (a) (i) No; ' Uy
(i1) Yes; (iii) Yes; (iv) No > | (
(=L 30 (a

(b) 2* —2(y - 2)* -1=0,

12.6/s1. i
_M 2 (z—2)% i—?

4 1 S

12.6/s2.
(:IJ T 1)2 22
o ‘T3

Cylind er
9""*‘*?'5‘; left

f, | (;M‘%) 5%??31%1}



