MATH 21200 SYLLABUS AND HOMEWORK

Suggested .
Periods : Exercises
Section
1 55 Substitution Review 3,11, 47,21, 258,29, 37,47, 55. 61
1 56 Definite Integral Substitutions 3, ?,' 2 11 3 29,91, 39, 9T (Hint:Let
u=sing), 41
; 3,5, 7, 11 (Hint:2Vx+2x=
1 1 The Logarithm Defi =
, garithm Defined as an Integral 2Vx(142vR)), 19, 23, 31, 37"
7.2 __|Exponential Change and Separable Differential Equations|1, 5, 9, 15, 25, 27, 29, 37, 41, s1
1 7.3 Hyberbolic Functions 9, 13, 1, s2, s3
1, 2, (Hint:x2=x2+1-1) ,3
: ; ; Hint: sec?x=1+tan?x), 5,9 (Hint:Let
1 8.1 U B Int t (Hy
sing Basic Integration Formulas u=e1'). 15, 33 (Hint: Multiply top &
bottom by 1+y), s1, 82
; 5,8, 13, 17,21, 25, 27, 29, 31, 33,
2 8.2 Int:
ntegration by Parts 39, 47
. . 7", 11,13%,17.19, 35, 37, 41,
1.5 8.3 T R, d
rigonometrtic Integrals 53(51)
: : o 1,5,'9, 11, 21{(17), 27(23), 35(31),
2 4
8 Trigonometric Substitutions 39(35), 43
25 8.5 Integration of Rational Functions by Partial Fractions |11, 15*, 35, 41, s1
1 8.7 Numerical Integration (omit error estimates) 1(a), 2(a), 5, s1
5% 17,19, 21, 27, 29", 37”, 41, 51
2.5 8.8 Improper Integrals 55 57. 59. 65
9,15, 17,23, 35, 37,45, 51, 53, 63
1 10. T i
0.01 Sequences 67. 123
2 | 1002 Infinite Series [ SrluR TR0, 10, S,
2.5 10.03 : .The Integral Test \ ' 13.6. 11, 15,17.23..27, 28", 37,55
2.5 10.04 Comparison Tests 19, 9,13, 59, W, 19,41, 29, =0,
35, 47
2 10.05 Absolute Convergence; The Ratio and Root Tests _:,05 .19, 19,28, 39,:42,.49, 61,
. . - 97,9, 11, 15, 17", 22, 23, 25, 27,
2 10.06 Alternating Series and Conditional Convergence 31,39 51 53
2.5 10.07 Power Series 5,9, 11, 15, 17, 25, 27, 41*, 53, s1
2 10.08 Taylor and Maclaurin Series 1.8; 5;11,.13; 15, 19, 25, 35
. int: i 1
1 10.09 Convergence of Taylor Series (omit Theorem 24) 1‘372(:4;2[1 Use saries. In(1#x} ), 10,
The Binomial Series and Applications of Taylor Series
2 10.10 : 23, s1
(Cover Evaluating Non-Elementary Integrals only)
1,3,5,7,11, 13, 27, 45" (answer
2.5 11.3 Polar Coordinates should include the origin), 53, 55,
57
1 11.5 Area in Polar Coordinates (omit Length) - 1, 3, 6, 9% 11, 15
; ; , 1, 3; 7,11, 17; 21..27*,:31{a8), 35(a)
2.5 12.1 Three-Dimensional Coordinate Systems 37(a), 59, s1, s2
. : 1,3,5*% 6,9, 11, 13, 17, 23, 25, 29, |
5 12.6 Cylinders and Quadric Surfaces 35 37,41, s1, s2

Total: 49 hours.



SUPPLEMENTARY HOMEWORK PROBLEMS.

7.2/sl.. In a certain region, the population, P(t), in thou-
sands of people, t years after census there began, is approxi-
mated 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,
vhich is an integer.

(¢) Find the population after 5 years. (The answer is not
“al: integer.) |
(d) How long does it take for the population to double?

(e) How l(v)n.g» (i.e., how many years) will it take for the
population to reach a million people?

7.3/s1. Find'_cosh:c_when sinhz = 2.

7.3/s2. Find di—[a:z In(sinh(5z))]z.

x

7.3/s8. Evaluate: /a:2 cosh(2?) dz

2
8.1/s1. Evaluate:/ 2°% dx
1

8.1/s2. 4z tan(z?) dx

/m

1
8.1/s3. Evaluate: /w—)d:p

x



o}

. . 3 n
10.7/s1. Find the interval of convergence: h; (71(::——';)2))371

Remember to check the endpoints if applicable.

; N _ 4 i
10.7/s2. Find the interval of convergence: h%: gm)?)

Remember to check the endpoints if Iapplicvablve;._

10.10/s1. (a) Find the first five terms of the Maclaurin series
1

2z 41
(b) Find the first four nonzero terms for the derivative,
[!(z), of [(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.

(1.e., the power series centered at zero) for f(z)

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

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

12.6/s1. Graph and label all vertices, if any exist:
v+ 4y? — 22 —62+424+9=0

12.6/s2. (a) Graph and label all vertices, if any exist:
: 202 + 2722 + 42 - 16 =0 :



scroll down for answers and selected solutions



ANSWERS AND SELECTED SOLUTIONS TO
EVEN NUMBERED AND SUPPLEMENTARY
HOMEWORK PROBLEMS

7.2/s1. In a certain region, the population, P(t), in thou-
zands of people, t years after census there began, is approxi-
mated 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(¢).

(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
ar 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?

t/(2—0
(@) () = Py (EZ) " = 00 (120) 72 = 00 (4)"* o

P = 90e(t/2) 1n(4/3)

(b) P(4) = 90(4/3)4/2 —= 160 or P(4) — gQelin(4/3)]2 _
90e!n(16/9) = 90(16/9) = 160.

(c) P(5) = 90(4/3)%/? = 90(32/(9v/3) = 320//3.

(d) Let t4 be the number of years it takes the population to
double. (1/2)Py = Py(4/3)%/%. Equate the log of both sides:

In(1/2) = (t4/2)In(4/3);
tqg =2In(1/2)/1n(4/3) = —In4/1n(4/3).

(e) One million is 1000 thousands. 1000 = 90(4/3)t/’~;
100/9 = (4/3)t/2: t = 21n(100/9)/1n(4/3).
7.3/s1. V3 (and z > 0)

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



1
7.3/s3. = sinh(z°)dx

3
| , - _1_ o L
8.1/2. /a:';:tl = (2 a:—;%-)l dr = ¢ — arctanz + C
56
8.1/s1.
/sl 313

8.1/32. In2

8.1/s3. In|tan(lnz) + sec(lnz)| +C

r 1
8.2/8. |- —-]e"+C
2n3n
10.1/123. Isthe sequence a,, = ;— monotone or bounded?
n!

a, = 64! and, for n > 6,

66 6\ /6 6\ 6 an _ _
n — S — .. — — > Qp,
1T \1276)\7 ) n+1l T n+1

and direct computation shows a, < an,y1 for n < 4. Thus the
sequence in not monotone (the answer in the text is wrong).
The sequence is bounded: 0 < a, < ag for all n. |

Note: A sequence a,, is called eventually monotone if
there is some integer N such that a, for n > N is monotone.
I’or most of what is done in Chapter 10, eventually monotonc
is as useful as monotone. The sequence above is eventually
decreasing.

—~ 1
10.2/8. Use the Integral Test for the series E n_(lnvn)b
n=2
00 1 1
Let u = x2. /-—————2da::/ — du which is con-
(zlnz) mo W2 .

vergent, since 2;1. Thus the series is convergent.



10.3/28. Isthe series )2 (14 )™ convergent or divergent’

Each term a, of the series is greater than or equ}al to 1,
so lima, 1s not 0, and the series is divergent by the Test for
Divergence.

10.4/26. Convergent by direct comparison with b, =

n3/2’
10.5/42. Divergent by Ratio Test.
oo 2n2
10.5/70. Is the series Z — convergent or divergent?
= n
Qa1 2(n—+—1)2 n! 2n2—{—2n+1 n! 92n+1
= y = 5 — 0,
an, (n+1)!127 (n+1)! 27 n+1

so L = oo and the series diverges by the Ratio Test.

10.6/22. Absolutely convergent by direct comparison of |ay |
1

with 0, = — -
n

10.7/s1. [—6,0]

| o T
10.7/s2. Find the interval of convergence: h_ZO: In(n+2)
. In(n+2) . In(z + 2) . 1/(z+2)
L=lm——= =lim———= =lim ——--% = 1.
M hmt3)” Mh+3) 1/(z+3)

R =1/L = 1. The interval of convergence is (3,5).
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10.10/s1. (a) Find the first five terms of the Maclaurin series
1

20 + 1
« (b) Find the first four nonzero terms for the' derivative,
['(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.

(i.e., the power series centered at zero) for f(z) =

1

(a) Write f(z) in the form f(z) = [ (—22) and substi-
1 (o e]
te into th ti = "
tute into e equation ——— nz::om
f(z) =3 (=22)"
n=0
o0
— Z(_l)nznxn
n=0

—1— 2z + 2222 — 2323 2% + .

oo

(b)f'(z) = Z(—l)"2”7”wv”_1
n=—0
= —2+22.22-2%.322 4+ 2% 4% + ...
— — 2+ 82% — 244% + 642° + ...
1 8 24 64
N2y —_9 _ +
()" (5g) 200 8000 T 160000
1 3
SN, DU P
5017 1000
~ —2+ =0 Answer
1
R, <24 _ 5 _ 01

< — —
— 8000 1000 — 100
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11..3/s1. Graph the polar equation r = 3 — 2 cos 0, and label
al. z- and y-intercepts, if any exist.

r(3m/2) =3

11..3/s2. Graph the polar equation r =
al. y- intercepts, if any exist.

T ™ . ‘}““%
U=7r(0)=34+6smndifd = —, —— ‘
r(0) + 6sind i 5 TG

11.5/6.  Find the area inside one loop the rose leaf curve
r = cos 30 (graph below was given).

rzcosS@infOz:t—g—.

f'i“e-«..f%i-

Lre ™61 1 lr o«
- - S 4- 0d) = ~—— = — .
2/—7r/6COS 36 do /_W/64+4cos 6 13~ 19

A——_—



0

2.6/s1. Graph and label all vertices, if any exist:
o’ +4y? — 22 —6r+424+9=0

2?2 — 6z +4y® — [22 —42] +9=0
(6= 32 94 4y® — [(z~2)* —4] 19 =0

(-3 +4y* — (2 -2)% = —4
(z—3)* . (2-2)°

A S

A o
e 'é:\ ¥ : @ '
Ls 190,2) w T 3,0,4)
X 4
L (,g>c) X
12.6/s2. (a) Graph and label all vertices, 1f any exist:
222 2722 +42—-16 =0
2 2
(z +1) N 3z° .
) 2 22
(z +1) n 3z —
) 2 22 3
T + 1 VA N -
( : ) I ¢

— X

~(2,0,0)

- Anp vectie s




