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Review Problems

Introduction
Below you will find a compilation of some extra problems which' you may find useful in
reviewing for your quizzes and exams.

There are four sections of problems. Within each section, the problems are organized

randomly. Some problems are especially challenging so don’t despair if you find yourself
stumped by a portion. The complete solutions appear after the four sections of problems

Integrals and related ‘probl'ems

2
1. Determine whether /
the integral is divergent.

9. Tr False: [f__de b £ ‘o
. ue or railse: » 5$1/3 — 4 converges y companson 9] » z; .

3. Find the arc length of % =coshz on the interval 0 <z < 1. "

4. Evaluate the integral: / tan* z dz.
5. Evaluate the integral: | / V2r — 3% dx. .

6. (a) Evaluate the integral | —roorr.
(a) Evaluate emegra/ P
(b) Evaluate / L or show that it is divergent
), P@t2)° 8 gent..
7. Find the length of the curve deéfined by:

]_.
y=—3 O0<z<1L
T

8. Find the partial fractions decomposition (including the values of A, B, etc.) of 23—:_21?

9. Below is pictured a surface of revolution generated by rotating the curves y = fi(z) . -

and y = fa(z) around the z-axis. -

is improper. If improper either evaluate, or prove that

!
i
,
i
b
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Find a formula for the surface area of this surface;‘ involving fi(z), fg(x), and their
derivatives. o : - , -

10. Integ‘rate /E—(;-S_ia-l-,‘.

sinz

- 11. Which of the curves below has both of the fdllowing. properties:

e its length is infinite.

o the area beneath it and above the z-axis is finite.

(8) v VI-|lnz|’ sEsen
v.(b)yz.]lnml’ 1<z <o0.
= — - <1l
©y=zm <zl
1

(d) y= ot} O<z<e™®,
(e) None of the above.

Sequences and Series
1. Does the following series converge or diverge. (Justify.)

i (1,000,000)"

|
o n
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2.

@

-~

o

_ Determine whether or not the given sum converges. Find its value if it does. (Justify)

( 1) 2n+1' :

on+ 1 Consider the following

Below you may use the formula tan™lz =
n=0

figure:

Y101

(a) Using the above, find an expressmn for 0 in terms of an infinite sum.

(b) Find an approxunatlon for # with an error less than 0.00001. (You don’t need to
simplify any fractions that you may have, and needn’t express your answer using
decimals.) :

Find a power series representation for each of the following. State the radius of con-
vergence in each case. : x ,

(a) —In(1 - a:)
(b) In(1 + 1)

(c) In GJ_’D

. Find the Maclaurin series for ln(l :1;3) Wha.t is the correspondmg Taylor polynomm.l
T7(3:) about z = 07 . ;

. Give an example of each of the follovvmg (No explanatlon requlred )

(a) An infinite sum "whose convergence can be decided by the ratio test. '
(b) An infinite sum whose convergence can be decided by the root test.

(¢) A sequence that is bounded above but diverges.

(a) Does / P EYSIE converge or diverge?
2 5 c ‘

o0 .
. 1
(b) Does E ———75 converge or diverge?
n=100,000 n(lnn)t> .

N

A(a-) °°1 [sin.(#:w—sin(%{%)} - | o i - !

n

gk

(b)

n
on

]
A

n
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8.

10.

11.

12.

13.

For (a) and (b) determine whether the series Z a, is cond;tlonally convergent,
absolutely convergent, or divergent.

(8) a, = n2—n4+2
(b) an = (~1)" 2

Find the Taylor series of the function f (z) = :}’E about the point ¢ =1."
Determine whether each of the fdllowing divergés or converges. (Justify.)

(a) .9—.99 + 1999 — .9999 + -99999 — .999999 —I—

2 3
(b)-——+3 ot

n+2n‘ n
<)Z<n3+1 3"

Find the radius of convergence for:

- ('"") 3

Z 3 nn

el (3n)'

For (a) and (b) .determine‘ivf the séquence {a.} converges. Iffit does, find the limit.

1
(a) an = m=Tnn

(1+n)n
sinn 4+ n2

(b). On =

Obtain the Taylor series of 1 — sin’z about z = 0.

[Hint: trigonometric identities.]

Differential 'Equ'ations_

1.

2.

3.

Find the general solution of the ODE:’

v =cos?y-Inz

Solve ¢ +cosz -y =sinz - cosz.

Y

Find the general solution of ¢/ = o + 2.
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4 Sketch a d1rect10n field for % = % Then for each initial condition below, graph a

solution curve for £ > 1 on the d1rect10n field Wthh sat1sﬁes the condltmn

(a) y(1) =
(b) y(1) = 1.

. True or false: The families of curves z = ky? and 2+32 =c(cand k are constants)

are orthogonal trajectories.’ (Justlfy)

. Solve. L
y' -2y -3y=0; y(0)=3, ¢(0)=1
. Solve: - ‘ D
Y =2y +5y=0. .
. Solve:

yv' -6y +9y=0; y(0) ='1,y(1)>,= el + e

. Below is pictured a direction field for a differential equation of the form -

¥ = f(z,9)
. Y .
RN
Z / JV | - | 1! / Ve
2l VLY
PP P A 1 7 K x

=T L y 4 VP AP = _._'= .
2440 rik 2
b A LA+
e d"— i o

Which of the following best describes the function f (:z:, )7
1 ¥
(a) Z+e
ey
() 1+ 22
(c) cscz
(d) siny
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10. Consider the linear differential equation
y’ ~COST = y -8inz + e cosz

(a) Which of the followmg is an integrating factor for the dlfferentlal equatlon
i.I(:z:)—efe cosz dz } ’
i, I(z)=sinz e S
iii. I(z) = e~ 'nleosal | | o
iv. I(z) ==
v. I{z) = cosz -
vi. I(z) = e~ %"
vii. None of the above. :
(b) Find the general solution to-the above differential equation.

o . d*y L dy
11. F‘md the splutlon of —o7 =35 .y(.O)A;—_ 1, E(O) =0
‘Complex Numbers
1. Let z=1—14/3.
(a) Find |z].
(b) Find arg 2. , .
(c) Find 2° . [Hint DeMoivre, or Euler.]
2. (a) Find all solutions to the eqﬁation 7P -2z +5= 0.
(b) For each solution z, write =2 and % in the form a+ 4b.
3. (a) Solve 28 = —1.
(b) Factor z° + 1 over C.
(c) Factor 2%+ 1 over R.



