Math 143, Fall, 2005 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:

r—2
—d
/:U2—4:U v

4o -7
2x +3
(h) [ cos®0do
(i) [(cscx — tanx)?dx

(G) J V1 —cos?0do

dx

(g

)
)
)
)
(k) [(cscx —secx)(sinz + cos x)dx
(1) [10%do
(m) [2zsin~!(2?)dz
n) [zsin~!(x)dz (Skip this one)
)
)

(
(o) [(r? —l—r—i—l) "dr
(

T

(a) /Gx +9x+5dm

zt + 322 —4
1
(r) / T dx (This one is a little tricky)

2
T
©) /:v3 + 7dm

(t / e dx

u) [sin3zcosbxdr (Hint: This requires one of those weird trig. formulas)

)
)
v) [tan®xsecd zdx
(w) [sin®zcoszdx

(x) [tan?zsec? xdx

2. Calculate these integrals, too:

a) /3:3\/ 22 + 2dx (This one is a little tricky)

2x
(b) /(m+ Dz =%

3 — 222 4 32
© [Fam
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(d) /$3i-mdx

3. Calculate [x2e?®dz. Calculate the average value of f(x) = x2e** on the interval [0, 2]

Review for Exam 2

™

4. Find the length of the curve y = In(secz) from z =0 to x = %

5. Calculate the following integrals:

(&) /9%63:2

x = 3sin6 dx = 3 cos 0db

_ 3 cos 0db
) 9—9sin%0
3 cos 0db
/) 9cos?d
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:f/secﬁde
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= gln | sec 6 + tan6 | +C

(b) / Cosffdx

1 dx
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u=x+1 du = dx

1
= [ ———du
/ V1—u2
=sinlu+C
=sin t(z+1)+C

sin?

(d) /2—00s¢+sinxdw

CcoS T sinx
= — + ——5—dx
sin?z  sin?z  sinz
= /2CSC2:E — cot x cscx + cscxdr

= —2cotx +cscx —In | cscx + cotx | +C

) /900s(20 +1)do
Use integration by parts.

u=~0 dv = cos(26 + 1)df

1
du = db V=g sin(260 + 1)
1, . 1 .
/9008(29 +1)df = 59 sin(20 + 1) — 5 /s1n(29 +1)do
1 . 1
= 59 sin(20 +1) + 1 cos(20 + 1)+ C

3
x
f ——d
(£) / 221
Use polynomial long division to rewrite this as:

3r —2
_ 94 72 op
/DH T o1

7_1_2 +/ 31,'—2

x? B
— T d
2 " x+/a:—1+(:c—1)2 v

Solving for the coefficients:

A(x —1)+ B =3z —2
When z = 1:

B=31)-2=1

Ar —A+1=3x -2

A=3

So the integral is:
_T +/ AN S
T T a1 T w2 ™

z2 1
=—+2x+3hn|z—-1|——+C
2 z—1
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dx
@ [ —
dz
u=1++x u—1=+x du:ﬁ
2v/wdu = dx 2(u—1)du = dx

so the integral is;

_/2(u—1)du
— 7\/@
2 [ 1
Vu o Vu
= 2( u?2 —2\/E> +C
3
1+\f5 +vVz+C
() 2sin \/xdx
VT sec/x
1
U=+ du:—2ﬁdx
/4smudu
N secu
:4/sinucosudu
w =sinu dw = cosudu
:4/wdw
2
w
—4—
2 +C
:4sin2\/:f+c
2
=2sin?\/z 4+ C
Q) / sin 2xdx
(1 + cos2x)?
u =14 cos2x du = —2sin 2xdx

1
——dx = sin 2zdx

__1/du
2] w2
1 1
—‘2<‘u)+0

1
2

- 1+ cos2x
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(-)/dy
Vo] =ay+2

_/ dy
)y -2y +1-1+2

7/ dy
) W2y +1

_/dy
(y—1)2+1

u=y—1 du = dy

_/ du
) w2+

=tan tu + C

—tan Yy —1)+C

(k) /ln\/ﬁd:ﬂ
= /11n(ac —1)dz

2
—1/1( —1)d
=5 [In(e T
u=In(x —1) dv = dx
1
du = dx v=ux
z—1
—aln(z—1)— d
zln(z —1) /mm_lx
z—1+4+1
—aln(z—1)— [ LTy
vin(@ ) / z—1 “
— 2In —1)—/1+ L g
- :c—lx

=zln(z—1)—(z+In|z-1])+C
=zln(z—-1)—z—In|z—-1|+C
z+1
1 —————d
0 /xQ(xQ—i—l) v
A B Cz+D
x  x?2 2?+1

dx

Solving for the coefficients:
Az(2* + 1)+ B(z* + 1) + (Cx + D)2* =z + 1
Ifz=0:
B=1
A + Az + 2 + 1+ Ca’ + Da* =2 + 1
(A+CO)*+ (D+1)a*+ Az +1=a+1
A=1
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So we have
1+C) + (D+Da? +le+1=x+1
D+1=0=D=-1
1+C=0=C=-1
So we have:

/1+1+—$—1d
= [ -—+—S+——-dx
x  x2 241

1 —x 1
n|z| x+/$2+1x /x2+1x

1
“In(@? +1) —tan 'z +C

1
:ln|x|7572

(m) / 23" d

2
= /xzxex dx
22

2
dv = ze®* dx

u pry
1 2
du = 2zdx v = 56””
1
= —p2e% _ /xemde
2
1 1
= 5(1326x2 - §€x2 +C
(n) /sin2 xdx
1-— 2
_ / 020s xda:
1 1
=587 sin(2z) + C
etdt
(0) / 1+ et
u=1+¢ du = etdt
1
= /fdu
U
=ln|u|+C
=In|l+e€|+C
) cot vdv
P In(sinv)
u = In(sinv) du = — -cosvdv = C.Osvdv = cotvdv
sin v sinv
1
= /—du
U
=In|ul|+C

= In|lnsinv| + C
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(q) /e"” cos(2x)dx

u = cos(2x) dv = e*dx

du = —2sin(2z)dz v=e"
/ex cos(2z)dx = e” cos(2x) + 2 / e” sin(2z)dx

u = sin(2z) dv = e*dx

du = 2 cos(2zx)dx v=e¢€"

/ex cos(2z)dx = e” cos(2x) + 2 (e‘” sin(2z) — 2 / e’ cos(2a:)dx>
/em cos(2z)dx = e” cos(2x) + 2e” sin(2x) — 4 / e® cos(2z)dx
5 / e” cos(2z)dr = e” cos(2x) + 2¢” sin(2x) + C

1 2
/e”” cos(2x)dx = 5(31 cos(2x) + gez sin(2z) + C

- [ o6

:/ A + éldx

r—2 x

Solving for the coefficients we have
Alx—1)+B(z—-2)=1
Ifz=1
B(-1)=1
B=-1

Ifx=2
A=1

1 -1
= d
/x—2+m—1 v

=ln|jz—2|-In|z—-1|+C

xr— 2
C
)+

So the integral is:

=In

T —
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6. Determine if the following integrals converge or diverge. Give reasons for your answers

converges, find it’s value if possible.

(a) /01 In zdx

1
= lim In xdx

t—0 J¢
u=Inx dv = dx
1
du = —dx V=2
T

= lim (xlnw — /x . 1dx>
t—0 x

— 1 _ L
—%g%(xlnx x|,

=lim-1—¢tlnt+¢
t—0
Int

t—0 7

1
t

=H 1 — lim L
t—0 — =
t2

2
=—1+lim —
t—0 t

=—1-—limt
t—0
=1

Therefore the integral converges.

(b) /35;4@

4 1 5 1
= d d
/356—4 x—l—A :E—4x

We will do the first integral first:

4 1 to1
dr = i d
/3:z—4x tilz?— 356—433

= lim (In |z —4|}
dim (In |z — 4]

=limIn|[t—4|—In|—1|
t—4—
= limIn|[t—4|-0
t—4—
= —00

8
. If the integral

Therefore, since one part of the integral diverges, the entire integral diverges.
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(© /3 dx
0 V9 — 22
. t o dx
= lim -
t—3-Jo V9 — 22

1 t
= lim (sin_1 <:1:>)
t—3— \ 3 3 0

1 t 1
= lim =sin~! <) — Zsin"10
t—3— 3

so the integral converges.

o 2dxz
d et
(d) /0 2 - 22

_/1 2dx +/2 2dx +/3 2dx +/<>°
Jo 22 —22 1 22— 2z 9 12— 2 3

We will look at the last one:

o 2dx ) t dx
/ =lm2 | ——
3 x2—2r t—oo J3 x(x—2)

. t A B
= lim 2 — +

dx
t—o00 3 T r—2

solving for the coefficients:
Alr—2)+Bx =1

fr=0=-24=1=A=—1

Ifr=2=2B=1=B=3

t 1

=lim2 /[ —2+
t—00 3 X r—2

DN|—

dx

. 1 1 t
=lm2(—=In|z|+=-ln|xz—2]
t—00 2 2 3

:tlim (~In|z|+In|z—2)}

—921\?¢
= lim <ln x >

t—oo €T 3

t—2 1
= lim In —In—
t—oo 3
:lnl—ln1 = —ln1

3 3

Let us look at
/1 2dzx . I 2dx
= lim
0 2 —2x i—otJ; 2 -2

11 1
= lim 242 gz
t—0t+J: «x r—2
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— 921\ !
= lim (ln x >
t—0T X t
-1 t—2
= lim In ‘ —In ‘ '
t—»O"" 1 t
=0— lim In t—Q‘
t—0+ t
=0—-00=—00
So this integral diverges.
>~ 3r—1
() 1 4xd — a2
3z —1
dx
t—»oo 332 2r — 1)
tA B C

solving for the coefficients:

Az(2z — 1)+ B2z — 1)+ C2? =3z — 1
Ifxz=0=-B=-1=B=1
fr=3=3C=3-1==C=2

2422 — Az +2Bx — B+ Cx®> =3z — 1

(2A+C)ax* —(2B— Az —B =3z —1

(2A+2)2* +(A-2)z —1=3z—1
A-2=3=A=5

t—oo )1 x  x?2 22 —1

1 t
= lim (51n|:1;|—+1n]2:c—1\)
t—o0 x 1

1
=lim5n|t|—=+mn|22—-1|-04+14+0
t—o00 t
=0
so the integral diverges.
[e.e]
(f) / 2l dx
0

t

= lim r?e % dx

t—oo Jo
u =z’ dv =e *dx
du = 2zdx e ”

hm— —1—2/:166””
dv =¢e"*d

dx
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du = dx v=—¢e"
t

= lim —2%e % +2 (—xez —l—/ ezdx)
t—oo 0

t
= lim (—x%‘x — 2z " — 26_:0)
t—o0

0

= lim (—th*t —2te™! — 267t) —(-2)=0+2=0
t—o0

so the integral converges.

© [

0<€—§e*tf0rt21

Vit
o0
/ et = lim —e ' |
1 §—00

1
= lim —e 4 =
$—00 e

o0 ot
Since the larger integral converges, / %dt also converges, although we can’t find it’s value.
1

7. Calculate the following limits:

(a) lim

z—01 — cosx

rsinz

. lsinxz +xcosx
=LH 1im

z—0 sinx
. —xsinx 4+ cosx + cosx
=LH 1im
x—0 COSs X
2cosx —xsinz 2—-0

= lim = =2
z—0 CoS T 1

(b) lim xT-=

T—00

=LH {jp =
r—o00 —]
1

= lim ——=0
r—00

lim f(x) = lim e (@) = glime—conf(2) — 0 — 7

Tr—00 Tr—00

tan 3t
(c) lim
t—0 tan bt

i .. 3sec?3t 3
m o v 2
t—0 5sec25t 5



