Math 143, Fall, 2006 Review for Exam 2 1

Here are some good review questions. The actual exam might be of a different format, but these will help
you understand the concepts covered on the exam. Try to do as many of these as you can without looking
in your notes or book for guidance.

1. Calculate the following integrals:

(a) /_jxdx
(b) [ zsin(x?)dx
(¢) [xsinzdx
(d) [acoszdx
)
)

d
e) [e*sinxdx

(
(f) [P Vrinzde

(e)
(h) [ cos®6do
(i) [(cscx — tanx)?dz
() J V1 —cos?0do
(k) [(cscx —secx)(sinz + cosz)dx
(1) [2zsin~(2?)dz
(m) [xsin~!(z)dx
(m) [(r®+7r+1)edr
1
(©) / v+ 1dm
62% + 9z + 5
2

LTI,
132 —4"

1
(a) / 5 dz (This one is a little tricky)
e’ —e

2
€T
0 [ e

(s) / 26" d
(t) [sin3zcosbzdr (Hint: This requires one of those weird trig. formulas)
u) [ tan® xsecd zdx

)

(
(v) [sin®x cosxdx

(w) [tan*zsec? xdx

2. Calculate these integrals, too:

) /:U3\/ 22 + 2dz (This one is a little tricky)

2x
(b) / RS
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-2
(C)/ZU :U:—?):Ud

(d) /xgixdx

3. Solve the following differential equations:

(a) xdz—m” 2y, x>0
(b) xdy+2e y=1
(c) 9 +2y=3,y(0)=1

(d) 9@+y:sin0, 0>0,y(%) =1
4. Calculate the following integrals:
dy
(@) / y2—2y+2
) /ln Va — ldx
z+1
() / 2@+ "
(d) /:U?’e“zda:
(e) /Sin2 xdx
eldt
£ L
) / 1+et
(&) cot vdv
& In(sinv)
h e’ cos(2x)dx
(

Q) /&

5. Determine if the following integrals converge or diverge. Give reasons for your answers. If the integral
converges, find it’s value if possible.

1
a) / In zdx
0

1
= lim Inxdx

t—0 J¢
u=Inx dv = dx
du = —dx V=2
T

= lim (xlnx — /x . 1dx>
t—0 x

_ T _ L
—%Lr%(mlnm x|,
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=lim—-1—tlnt+t
t—0

Int
= 1 —lim
t—0 =
t
1
=LH _1 _lim tl
t—0 — =
t
2
= -1+ lim —
t—0 t
=—1-—limt
t—0

=1

Therefore the integral converges.

(b) /35$i4dx

4 1 5 1
— d d
/3$—4 x—l_[; x—4x

We will do the first integral first:
41 |
/ dxr = lim dx
3

r—4 t—4—J3 T —4

= lim (In|z—4]}

t—4—
=lmn|t—4|—-In|-1]
t—4—
= limIn|t—4]|—-0
t—4—
= —00

Therefore, since one part of the integral diverges, the entire integral diverges.
(© /3 dx
c _
0 V9 —1?

= lim

/t dx
t—3=Jo V9 — a2

t
= lim <1sin_1 (w))
t—3— 3 3 0

1 t 1
= tl_ig{ 3 sin™! (3) —3 sin~10

_17T

32

T
6
so the integral converges.
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©  2dx
d _ e
(d) /0 2 — 2z

Review for Exam 2

_/1 2dx +/2 2dzx +/3 2dx +/00 2dx
Jo 22—22 1 x2 -2z 9 12— 2 3 2 -2z

We will look at the last one:

94 t g
/ L fim2 [ —
3 T

—2x  t—oo J3 z(z —2)

t A
= lim 2 — 4+
x

t—oo 3

dzx

r—2
solving for the coefficients:

A(x —2)+ Bx =1
Ifr=2=2B=1=B=3

t 1 1
=lim2 [ 2+ -2 _dx
t—00 3 X r—2

Cm 2t i me—2))
= lim §n|m gin|=

=lim (~In|z|+In|z—2]);

3

t—o00

. t

= lim (ln:C 2)
t—oo €T 3
:limlnt_2 —ln1
t—o0 3
:1111—1111:—1111
3 3

Let us look at
/1 2dzx . /1 2dzx
————— = lim —_
0 2 —2x i—o+tJ; 22 -2z

1_1 1
= lim 2 2_dx
t—0t+J: T —2
— 921\ !
= lim (ln :1: )
t—0+ x t
-1 _
= lim In ‘—lnt 2'
t—0+ 1
t 2
=0— lim In —‘
t—0t t
=0—00=—00

So this integral diverges.
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> 3zr—1
(e)

1 4x3 — x?

3z —1
taoo :E22.’E—1
tA B C

— 1 242
tinololzc x2+2x—1

dx

dx

solving for the coefficients:

Az(2z — 1)+ B2z —1) + C2® =3z — 1
fr=0= B——1:>B—1

fe=1i=2iC=3-1=1=C=2

2422 — Ax +2Br — B+ Cz?> =3z — 1
(244 C)a*> — (2B — A)x — B =3z — 1
(2A+2)2? +(A—-2)z —1=3z -1
A-2=3=>A=5

t5i 2

t—oo J1 X 2z — 1

1 t

= lim <51n|x|+ln]21:1\)
t—oo x 1

1
:tlim 5ln]t|—z+ln\2x—1\—0+1+0

dzx

=00
so the integral diverges.
o
(f) / w2e %dx
0
t
= lim r2e % dx
t—oo Jo
u =z dv =e *dx
du = 2xdx -
= lim —a%e”* —|—2/ ze *d
t—o0
U=z dv =e *dx
du = dx v=—e"

t
= lim —2%e * +2 (—:L'e_x +/ e_xdx)
t—o0 0
t
= lim (—x2e_x — 2xe " — 26_93)
t—o00 0

. H 42 -t -t _ —t\ _ (_
= thm ( t°e 2te 2e ) ( 2)
so the integral converges.

0+2=0
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(%9 e*t
—dt
Vit

Review for Exam 2

Vit
o
/ et = lim —e " [§
1 S§— 00
1
= lim —e %+ -
5—00 e
1
e

—t

[e.e]
Since the larger integral converges, / e\/idt also converges, although we can’t find it’s value.
1



