MAT 155B - FALL 12 - SOLUTIONS TO PRACTICE TEST 2
INSTRUCTIONS: In questions 1 to 6 below, compute the given integrals.

5
cos® 0 o,
v/sin 6

Question 1.

Write

5 4 _an2p)2
/cos 0 g0 — [ Gcosﬁdez/(l sin” 0) COSGdQ.
Vsin 6 Vsin @ Vsin 6

Put ©w = sin 0:

v/sin 6
5 2 9

= — Zur 4+ w2
Vu 5u—|—9u+

= 2Vsinf — %(sinQ)% +

1 —sin? )% cos 6 1 —u?)?
/( sin” §)” cos d@z/i( \/g) du:/(u_%—Qu%+u%)du

Question 2. /ex+ez dx.

. xT x
Write e*T¢ = e* e and put u = e*:

/e”ewdw:/exeexdwz/e“du:e“—l—C:eew+C.

Question 3. /:n_?’(ln z)? dz.
Integrate by parts:

1
u=(Inz)? = du = 21nac; dx

1
dv=—dr=v= 5,2
Inz)? Inz
/:L' 3(1n:n)2d3:——(2$2) /—3d

Integrate by parts again:
1
u=Inr=du=—dzx

T
1 1
d’uz;dzi’u:—ﬁ,

1
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(1 |
/x_3(1n$)2 dx = — ;;2 / Sl

2 1n(1
Question 4. / n(In z) dx.
1 x

Put u =Inax:

2 In2 In2
/ In(In z) dw:/ lnudu= |ulnu—u] = =In2mn(n2) - In2,
1 0

X

where we used LL’Hospital to compute lim,,_,g+ ulnu =0

3
Question 5. / 22v/9 — 22 dz.
0

Put x = 3sin0:

3 jus ™
/ 22\/9 — 22 dx :81/2 sin? @ cos? 0 df = 81/2(Sin90059)2 de
0 0 0

= % /Og(sin(QH))2 de

where we used sin(26) = 2sin 6 cos 6; continuing;:

3 1 (2 1 21— cos(4
/ x2\/9—a:2da::8—/2(sin(29))2d0:8—/2 MdQ
0 4 Jo 4 Jo
_geg_gsin(w)
8 lo 8 4
_sir

167

where we used the identity sin® a = 1—%5(2@)

s
2
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1
> 2x
; 2 e
Question 6. /0 7(1 NPT dx.

Putz:1+23:,soznzz—51and
1 2x 2 2 z 2 oz
2 xe 1 z—1 1 e 1 e
Y dr=— dr=— | Zaz—— [ T4
/0 (14 2x)2 T e / CET L 1z : 46/1 22

Integrate by parts the second integral with
u=¢e¢ =du=e"dz

1 1
dv=—dz=v=——,
z z



PRACTICE TEST 2 — SOLUTIONS 3

1
2 ze®
/0 (1+20)2 /_ z_E/ z2d

SO

1 [?e?
— —d —d
" e z : 4ez 1 / ‘
16 1

—(e —2).
T de z 8(6 )

INSTRUCTIONS: In questions 7 to 10 below, write out the form of the partial frac-
tion decomposition of the function. Do not determine the numerical values of the
coefficients. For example, given:
T+7
3 + 422 + 42’
write
x+7 A B C

$3+4m2+4m_;+$+2+(x+2)2’

and that is the answer, i.e., you do not have to find the values of A, B and C.

X

Question 7. RV

T A n B
(x+4)(2x—1) x+4 22-1

3 —4x — 10

uestion 8. .
Q 22 —2—6

First use long division to write

o3 —4x — 10 14 3z —4
——— == —_—
22 —x—6 22— —06
Then
3r—4 _ 3r-4 A B
2—2x—-6 (z-3)(z+2) 2-3 x+2
S
x® — 4z — 10 T4 A n B
-  —=x .
22 —x—6 r—3 x+2
2
— 6
Question 9. %
$2—$+6_3:2—;U+6_A+B$+C
3 +3z  z(2+3) z 22+3°
4x

estion 10. .
Question (23 + 22+ 24 1)2
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4x B 4x B 4x
(@ +a2+z+1)2  [(z+1)(a? + 1)

(1) (2 + 1)
A B Cr+D FEx+F
_$+1+(l’+1)2+3}2—|—1 +(:E2—|—1)2'

INSTRUCTIONS: In questions 11 to 15, evaluate the given integrals, if possible.

> 1
Question 11. / : dx.
0 1+=z

/ ! d:nz%{i/(l—l—x)?";m:oo.
0

v1+ x

g arctan x
uestion 12. ———dx
Q /0 (14 22)2

Put z = arctan z so
1

R
r =tanz
1 1 1

1+42 1+tan’z sec?z

dx

dz

Then

g arctan x 3 tanz A
S dr = ——2dz = zsin zcos zdz
o (1+22) 0 0

1 [z
= —/ zsin(2z) dz,
2Jo

where we used sin(2z) = 2sin z cos z. Now use integration by parts with
u=z=du=dz

1
dv =sin(2z)dz = v = —3 cos(2z2)

SO
% o arct 1 (3

[ g =L [ s a:

0 0

(1+$2)2 2

| reos(aE 1 [

Mui / cos(22) dz
0

2 2

1

1
uestion 13. / —dzx.
Q o V1—x2
‘1

L
——dx = arcsinz
0 0

V1—22
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10 1
Question 14. / —— du.
o (z—m)
Write
10 ™ 10
1 1 1
= [ g
=l R L e
But
™ t
R L S S
o (z—m)7 ton— Jo (& —m)7 tom— 6 (z—m)S
so the integral diverges.
e’} £L'2
Question 15. /_oo 95 26 dx.

Put w = z3. Then
/°° x? J 1/°° du 11 e | 1
— a4r = — —— — — — arctan — = —T.
oo 9+ 26 3)_9+u2 33 3l-c 9

INSTRUCTIONS: In questions 16 to 18, determine whether the given integral con-
verges.

 gin? 1

5 dx.

Question 16. /
1

xT

Since sin?z < 1,

0 ia2 [e'e]
sin“ x 1
/ 5 dx §/ —2d3:.
1 x 1 X

The integral on the right is a p-integral with p = 2, so it converges. Hence floo S“;# dx converges as
well.

2

(&

o
Question 17. /0\ m dlE

For x > 0:
2T < 37
hence
o0 6(22 o0 e£B2
/0 e3m+e2x+8d$—/0 2€3m—|—8 L
Since
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we have

2 2

[e.9] 6:[ o0 eLE
- dz > ——d
/0 e + e2v 4 8 w—/o 263 18

2 2

%1n4 et e’} e
0 2e°* + 8 Lin4 2e°* + 8

2 2

- %1n4 et J e ) e” J
—s——— ax X

3

lin4 x? 00
3 e 1 2
= 7dx+—/ e® 73 dg.
/0 237 +8 4 %1n4

22

The last integral on the right hand side obviously diverges to oo, so fooo m dx diverges as well.

1
1
uestion 18. - dx.
Q /0 oV +1

Notice that 22 +1 < 2 for 0 < z < 1, therefore

But

1 1
/ 1 de > 1 / 1d
——dx > — | —du.
0o avVE2+1 T V2o x
1

1
1
/ —dx = o0,
o T
SO fol oy dx diverges.

INSTRUCTIONS: In questions 19 and 20, set up an integral for the area of the surface
obtained by rotating the given curve about the indicated axis. Do not evaluate the
integral.

2

Question 19. y =sin“z, —7 < <7, about the z — axis.

T dy 2
S = 2y |1+ | — | do
. dr

:/ 2msin? /1 + (2sin x cos )2 dz

—Tr

Question 20. y=¢", 1<z <2, aboutxz=—1.
Put uw = x 4+ 1, so the curve becomes

y=-e""1 2<u<3,
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3 / 2
S :/ 2muq /1 + <@> du
2 d'LL

3
= / 2mun/1 4 e2v—2 du.
2

rotated about the u-axis. Then
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