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Math202 Review for The Second Exam-Fall 2013

Enter Name:l |

LD. Number:| [ [ [ [[[[]]]

Start | Answer each of the following.
1. [ sin? x dx =

[Js-221c
[+ =240
L5 -e=p2rc
s

_+¥22x)+c
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Math202 Review for The Second Exam-Fall 2013
2. f cos (5x) cos (330) dr =
sin (2z) — & sin (8z) + C

c:|"‘

|:| 1 cos (22) + & cos (8z) + C
|:| 2 sin (2x) + iﬁ sin (8z) + C
1 cos (2z) — - cos (8z) + C
3. [tan®xsec® z dx
D%tan?x—f— ttan®z 4+ C

5sec5x—§sec z+C

ésec x+3sec z+C

D%tanf’x—%talﬁx—i—C
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4. I_de:

[ i (3) +C
D—@—Fsm (5)+C
[ —sin™' (5) + ©
[ —sin™' (5) + C
5.[%:
Cinjz—va?—1+C
Dln|x+m+c
Dsin_1x+C
Dcos_lx—i—C’
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6. [ ——— \/——352
D_Tx_ﬂ_f_c D%xz_FC

— — )
Div‘ixxﬂc O¥-" ¢

dx
7 (z+4)(z+5)

Cin x+5‘+c
[]-m
[Jm
[Jm

x+4
x+5 ‘ + c

r+4

’”—+5‘+C

x+4
x+5 ‘ + c
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9.Imdx=

[l3m|=2|+ £ +c
BETICL
[lim|=2| - £ +c
[]

3 Lo

—
=
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10. f 14sinx dr =

Tsin?z

D—cotx+ln|cscx—cotx|+c
Dcotx+ln|cscx—cotx| +C
D—cotfc+ln|cscx+cotx|—|—C

Dcotfc+ln|cscx+cot:c| +C
11. f%dw =
Dtan +C
Dln(|1+x3|)+0
gsm (x%) +C

D % tan~! (x%) +C
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12. [ S dz =
[Jer+mm(1+e*)+C
De“’—ln(l—i—e“’)—i—c
[m@a+e)+c
[Jtan—1 (%) + C

1
13. [ztan "tz dr =

‘:}
N
[ V]

3
|
™)

3
TEEFS
]

DI:II‘:ID°

M‘
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14. f% do =
[Jin a3 + 52| — tan~! (\/ig) +C
[dma® + 52] + & tan™ (%)—FC
[Jin a3 + 52 — L tan! (%)4‘0

|:| In |23 + 5| + tan~1 (75) +C

15. Use the formula futaurf1 wdu = “22“ tan™lu — 5 +C

to evaluate [ z3tan™! (2%)dx =
D”?‘ltan 1(:62)———1—0.
D ;c4+1 tan~1 (22)
D””Htanl(xQ) 2—|—C’
DZ—Qﬂtan 1(:62)———1—0

.732
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D Divergent

[]2
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19. [zsinzdx
Dx=4tan9, - <40

<v <
Dx:4sin9, %ﬂgegg.
Dx:4se(30, 0<O<Zorm<f<3
Dx=4se09tan9, 5 <0< 3.

20. [tan 'z dx =
Dxtan_lx— tln(1+2%)+C

Dxtan_lx—l—%ln(l—l—xQ)—i—C
Dxtanflx—ln(l—l—ﬁ)—l—c

[Jetantz+In(1+a2) +C
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21. [sec® rtanxdr =
E=ie
[Jers o
m R
Dtanm§662x+c

22. [ o= de =
(i o2 - 2|+C
2= +2[+c

[ 23 - g1+

[ o2 424
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23. [ 258 dy =
D%x3+x2+4x+0
D%x3—x2+4x+c

D%x3—x2—4x+c

%x3+x2—4x+0
24. [(cos* x —sin* x) dx =
Dsinxcosx—f—c
DS]HSIC_COSSx+C
Dx—i—%cos(Zx)—l—C
Dx—f—%sin(Qx)—f—C
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25. [ /1 —sin (2z) dz =.

Dsinx—i—cosx—i—C
Dsinx—cosx—i—c

D—sinx—i—cosx—i—c
D—sinm—cosx—i—C

26. [ 2we="" dr =
1

D Divergent

|:|1
1=
[

L °

wl"
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27. [sin (5) cos (Tz) dx =
D cos (5);in(79c) +C

sin (5) sin (7x

I:l s )7 @ yco
sin (5) cos (7x)

D 7 C
cos (5) cos (Tx)

D - T +C

28. [sin® zcos? xdx =
D—%cos5x+ tcos’z+C
D—%cos%v— %cos%c—i—C

[d5e
[

:c——cos Sr+C

Cﬂl)—‘

cos® :c—i——cos z+C

S
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29. [tan®zsec’ zdx =
D%tanf’m—l—%sec%&—l—c
Dtan5x+C
D%tan5x+c
D_Tltan%v—i—C

30. [cot*zescdwdr =
D—%cs@x—i—%cscf’x—l—C

D—%csc3x—gcsc5x+c

=

3csc x+5csc z+C

csc? :c——csc Sy+C

[13

Wl
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31. fcos 5z) cos (4z) dx =
1sin(z) + 75 sin (9z) + C

Dlsm ) —
Dsm (x) +
Dsm (x) —

32. [ Y2 gy =
D@—sin_lx—f—c
D%‘/_—‘ﬁ—sin*lx—i—C
D@—f—sin_lx—kc

D—le_‘ﬁ—l—sin*lx—i—C

(
(z) — 15 sin (9z) + C

n(9z)+C

=

n(9z) +C

Ol
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dz
33.]W:
Dln|x—m+c
Dln|x+\/$2—+1+C
Dsin71x+0

[Jeostz+C

dz
M, [——n =
=
Dsm x+1 +C

Dsm (=) +C
Dtan () +C

D sec™! (””T*l) +C
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1 —_
(x+1)% (22 +5)

35. The form of the partial fraction decomposition of
B Ca+D
D (z+1)2 + x;g+5
A B D
D T+1 + (x+1)2 + 245
Bax+C | Da+E
D z+1 + (xil)z + z§+5

CatD
+ G T

:c+1

36. [ I *dy =
D xz + 1 + 1;371;271;41’,1
D r—1+ ;c3—:c2—:c+1

D T+ 3 —z?—z+1 x27x+1

D x+1+x$ $2 —x+1
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dxr
370 -_— =
TR
D_Tlln|x—8|—iln|x—4|+C

D_Tlln|x—8|+iln|x—4|+6'
Diln|x—8|+iln|x—4|+c
D%ln|x—8|—%ln|x—4|+c

dx
38. IT =

x—1)
I _mjz|+Ijz-1+C
D%+1n|x|+1n|x—l|+c
D%—ln|x|—1n|x—l|+c

[]-2 -z -mjz-1/+C

©Dr. Hamed Al-Sulami Page 21
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39. By using the formula | m du = 535 (bu—2a)Va + bu+
C to evaluate [ T do =

D%(m 1)V1+2z+C.
(Ji@-1vi+r2z+C
Cli@e-1)yi+2z+C
Cli@+yvit2z+C
40. [eVida =
Cli@-1vivz+c.
i@-nvit2z+cC
[li@e-1)vit2m+c
Cli@+yvit2z+C

Dr. Hamed Al-Sulami
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oo
41. [ L dr =

Divergent

|:| Divergent

[ 12

(©Dr. Hamed Al-Sulami


http://www.halsulami.info

Math202 Review for The Second Exam-Fall 2013

43. [ dr =

2+5

44. f sin2 x—i—cos (2x)
|:| tanz + C

D secx + C'
D cos (2z) + C
|:| sin (2z) + C
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45. fgq'ﬁﬁ T =
[z +2e+C
&+ & 40

T+ +0
DliTB—’—lzT +C

46. [ dr =

_x
442
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47. f sin (2z) dr —

1+4cos? z

[]-tan! (cosz) +C
[tan—! (cos?z) +C
[]—tan=! (cos?z) +C
[ Jtan—* (cos (22)) + C

1

D%(x—i—l)%—% te;
2@ +1)2 + 223 +C
[Je+12-23+0C
L@+ +23+C
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49. [tan~! (\/z)dx =
Dmtanflx— tln(l1+2%)+C

Dxtan*1x+%ln(1+x2)+c

Dxtan_lx—ln(l—i—xQ)—i—C

Dxtan_lx—l—ln(l—l—mQ)—l—C

50, [ ecrtant ;. _
sec?x — secx
Dln|x—\/x2—1|—|—C
Lz +v22+ 1|+ C
Dsin71x+C

Dcosflx—i—C
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51. [afe " dx =
[J@®+1e =" +C
[]-G3-1)e " +C
[]@%-1)e =" +C
[]-@+1e="+C

52. [——
[ ———=dx =
V4 +1
VIZFi-1
[ ‘ \/4§+1+1‘ +C

VIZTI+1
[ ‘ \/4§+171‘ +C

[eviz+i+cC
2@z +132 40
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53 f L —
Y oaVAz? + 1
m P

2x
2.
[]m = —|+C

Dln 7v4””22;r171 +C

2
[Jm ?QLH +C

i Ry x4+1

Dln(ﬁ)—kC |:|1n<\/xj?>+c
|:|1n<§/§>+c (i (/585) +€
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55. [V1+eTdx =
DZ\/l—I—e’”—I—ln ﬁvﬁiiﬂhc

Ovive +m| | +c
[l2viter +m %“HC
Ovive +m| 4| +c
xe®
56.fﬁdx—
eviFe +m|¥E=| +c
Ovive +m| | +c
[l2viter +m %“HC

|:|\/1+ex+1n‘ﬁﬁj::“‘+c
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dr =

57. f1+ -
Dsec
|:|tan_1 )+ C
Dln(%)—kc
Dln 1+e

ex
58/ mdx -
|:|se(f1
Dtan N+ C
[ (T) +C

D ln 1+e
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9. Gt
(] va2 + 22 + 5 — In |26/a252055 | 4 ¢

Dw/x2+2x+5+1n|“’+1+7 \/ﬂ§2+2w+5|+c
D\/x2+2x+5—ln|x_1+7 Vit2eth| 4 O
D«/x2+2x+5+1n|“’*1+7 v9§2+2x+5|+c

DZm—l—Zln(
|:|4m+21n< 1+\/E+ ) +C
D4m+21n<

D\/T—i-an(\/\/z 1)+C

Dr. Hamed Al-Sulami
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End

Score: [ Correct |
Answers: | |
Points: | |Percent: |

Letter Grade: |:|
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Solutions to Quizzes

Solution to 1.

. 1 — cos(2x (2
/smzxdm:/%dx wse sin? 5 = L0200
2

1

=5 /[1 —cos (22)] dz [ cos (ar) ar = %sm(m +o

= %[x — %sin(Zw)] +C
_ sin(2z)

X
3 1 +C.

(©Dr. Hamed Al-Sulami Page 34
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Solution to 2.

/ cos (5z) cos (3z) dx

_ [ cos (52 — 3x) + cos (bx + 3x) d e t(A=B)tcn(A+B)
5 use cos A cos B — - .

1 - 1

=3 /[cos (22) + cos (8x)] dx use [ cos (aw) do = = sin (a2) + .
1.1 1

= 5[5 sin (2z) + 3 sin (8z)] + C
1 1

=1 sin (2z) + T: sin (8z) + C.

©Dr. Hamed Al-Sulami Page 35
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Solution to 3.

/tan3 xsec® zdx

= /tan2 xsec? z secx tan z dx use tanZ z = sec? = — 1.

= /[sec2 x — 1]sec®  sec 2 tan & dbuse u = secr  du = sec v tan s dr.

:/W—m%u
= /[u4 —u?]du

u® ol

- _Z4c
53 "

1
= gsec5x—§se03x+C.

(©Dr. Hamed Al-Sulami Page 36
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Solution to 4.

Since we have /4 — x2

then 9 -
z =2sin6 0
dx = 2cosf db

V4 — a2
2% = (2sin6)? = 4sin® 01/9 — x2= 2 cos .

©Dr. Hamed Al-Sulami Page 37
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V4 — 2 2 cos 6
/%dax:/ C_OSQ 2 cosf db
x 4sin“ 6
4 cos? 6
- [tt,
4sin” 6 sin 6
= /C0t29d9 use cot? 6 = csc? 0 — 1

= /[CS02 0 — 1] do use / csc? 0do = — cot 0

a4 — z2
= - COt 0 - 0 + C from the triangle cot 6 = io
-
V4 —z?

__vEmr 1 (E
= - sin (2)+C’.

©Dr. Hamed Al-Sulami Page 38
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Solution to 5.

/ dx _/ 1 de .
Vo1 ) Ve v

=lnjz+ V22 -1+C.

Another solution: Let © = sec,
dr = secftan 6 df
Vr2 —1=tané.

¢ Dr. Hamed Al-Sulami

z 4 /22 — a2
a

Page 39
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1
/\/%:/m sec 6 tan 6 do
2 —

= /sec&d&

=In|secd + tanf| + C

=lnjz+ Va2 -1]+C.

©Dr. Hamed Al-Sulami Page 40
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Solution to 6. Let
T = 2sinb, 2 x
dr =2costldf
VA= 22 = 2cosh Vi — 22

22 = 4sin? 0.

/ dx B / 2cos 0 db
224 — 22 ) 4sin?602cos@
B / do
] 4sin®0
1
=1 /08020d9

—coté
=2 +C

/4 — g2
:7x+6’.
4z
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Solution to 7.

1 A B
@+ D@15 744 245
1=A(x+5)+B(zx+4)
ifr=—4:1=A=A=1
ifr=-5:1=-B=B=-1

Hence A=1,B = —1.
/ dx _/ 1 L -1 d
(x+4)(x+5) z+4 z+5] "

1
:/ d:c—/idx
T+ 4 T+ 5
=ln|z+4|—-Injz+5/+C

T+ 4
T+ 5

Multiply both sides by (@ + 4)(x + 5)

=In

e

©Dr. Hamed Al-Sulami Page 42
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Solution to 8.
8 — 22 — 22 =8 — [2? + 2z],
=8 —[2% 4+ 22+ 17 — 17,
—(@?+22+1) - (-1),
—(z+1)?=3*-(z+ 1)~

/ dz / 1
N
V8 —1x?2 -2z V32— (z+1)2

rz+1
= 1 C
sin— ( 3 )—l—

©Dr. Hamed Al-Sulami Page 43
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Solution to 9.
1 A B C
2@+3) = 2 z+3
1= Az(z +3) + B(z + 3) + Cx?
1

Multiply both sides by @2 (z + 3)

ifr=0:1=3B=B=

O = wl

fz=-3:1=9C=C=

ifr=1:1=4A4+4B+(C=4A=1-4B-C

4 1
SAA=1-—2-—=
379

9—-12-1 —4

SqA=—"" - C

3 9

I
Ne)

—4
= A=—.
9
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Hence A=, B=1,C=3%
dx 5,5, %
= 9 3 d
/xQ(x—i—?)) /[:c +:c2+:c+3 v
-1 1 1 1 1
=— [ —do+ 5 [ 27 %dov+ = d
9 xx+3/x x+9/x+3x

-1 1 1ot
:?ln|x|+§1n|x+3|+§x_—1+6’

1
=—1In
9

+C.

x—f—S‘ 1

v | 3z
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Solution to 10.
1 .

/ —|'—521nx d
sin” x

1 sinx
- [t + 25
sin“x  sin

T

= /[0502 x + cscx| dx

—cotz +In|cscx — cotz| + C.

a+b a b
use ——

R )
use /(‘,.\(‘,‘ wdz = —cota 4+ C /(‘,.\‘(‘,vr dz = In | csc @ — cot @| 4+ C

(©Dr. Hamed Al-Sulami
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Solution to 11.

w? =z
13 _ (w2)3 _ U)6
dx = 2w dw

(©Dr. Hamed Al-Sulami Page 47
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N3 w
dx = 2w d
/1—}—3:3 o 1+ wb waw

Il
[
o
=}
L
—
S
w
SN—
_|_
Q
<
&l
I

©Dr. Hamed Al-Sulami Page 48
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Solution to 12.

w=e"
l+w=1+¢"
dw = e" dz
2x x
/e dx:/ ¢ e® dx
1+e® 1+e®
w
= | ——d
/1+w v

/w—l—l—l
= 7d’u} use w = w + 1 1.
w+1

/[w+1+ _1]d
= —— + ——|dw
w+1 w+1

1
:/[1——]dw
w41
=w—-Injw+1/+C w = "

=e"—In(1+¢€") +C.
|
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Solution to 13. Let

u=tan 'z dv = xdx

1 1,

du:mdx ’UZ§$

(©Dr. Hamed Al-Sulami Page 50
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Therefore,
1
/tanflfcdfc
0
1L 1o
= —z’tan 'z —/ 2236
0 ¢+ 1
0
1 F a2
+1-—-1
— |=(1)?tan 1= =(0)*tan 10| — = [ = de st
50 0 tan~to| 3 [T .
0
. 1
T 1
=——=— /1 d
8 2/[ il
0
™ 1 1
:§—§[Jc—tan x”o
1
= % - 5[1 —tan~! —(0 — tan"1 0)]
o 1+7T_7T 1_7r—2
8 2 8 4 2 4
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(©Dr. Hamed Al-Sulami Page 52


http://www.halsulami.info

Solutions to Quizzes Review for The Second Exam-Fall 2013

Solution to 14.

322—x4+5 A Bz+C

z(2z? +5) T2 2215

32° —x+5=A(z* +5) + (Bx + O)x

322 —x+ 5= (A+ B)z* + Cx + 54

fex=0:5=5A=A=1

coff z2:3=A+B=B=3-A
=B=3-1=2

coffx: —1=C=C=-1

2
Multiply both sides by z(z? + 5).

©Dr. Hamed Al-Sulami Page 53


http://www.halsulami.info

Solutions to Quizzes Review for The Second Exam-Fall 2013

Hence A=1,B=2,C=-1
/ dx / 1+2x—1 d
o Sl el
x(z? 4+ 5) x  x2+5
1 2z 1
= [t d
/{x+x2+5 x2+5] v

1 x
=hn|z|+In(z® +5) - —=t 1(—>+C
n|z| +1n(z ) 7 an 7

1 x
=Inl|z3 + 52| — —=tan"! (—) + C.
| | 7 7
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Solution to 15.

u= x>
du =2z dx
d_2u =xdr

/x?’ tan™! (2?) dx = /:c2 tan~! (2%) x dx

1
= /utanflu idu

1
=3 /utan_1 udu use the given formula
Lu?+1,
2
1
:u: tan tu— =+ C use u = @2
4 2
- +1 1, 9 T
gt @) -
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Solution to 16.

w= Jz
w? =z

3w?dw = dx
/ﬁdx:/ﬁi%uﬂdw
2
- [ sy
:3/#_’_1&11

1 2w
= 3= d
32/w2+1 v

3
=3 In(w?+ 1)+ C e or
3
2

In(z5 +1)+C
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1

i : zVInz

we have improper integral.
e

1
/ . dz= lim [ (Inz)~'/3 L dx
zVinzx T

t—1+
t

Solution to 17. Since

is discontinuous at 1 € [1, €]

-]

Il
=
|
—
—
B
9]
—
o
~
w
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Solution to 18.

[ee) t
8 ) 8
— dr = lim [ —dx
T t—oo | x°
1 1
. . . F(x n+1
= lim 8z dx vee /[fm]” P layae = LT
t—o0 n+ 1
- t
. -8 _,
= lim |—=x
t—o0 4
L 1
- t
. —2
= lim -
t—oo | X
L 1
lim | =2 42
= lim |—
t—oo | t4
= 2.
oo
Hence [ £ dx = 2 converge. [ |
1
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Solution to 19.
Alternate signs u and its derivatives dv and its antiderivatives

‘ T sin x
1 \ —cosx
[ 0 —sinx
\ cosST

Differentiate until you get 0.

Hence facsin:cdacz—xcosx—sinx—l—C’. |
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Solution to 20.
Let
u=tan" 'z dv = dzx
1

- 1+ 22

/ tan~! z dz

:xtan_lx—/ﬁd‘f

1 2
:xtan_lx—§/1+—mx2dx

1
=ztan 'z — 51n(1+x2)+C.

du dx vV=2x

Therefore,
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Solution to 21.

/sec3xtanxdx = /SeCQx secx tan x dx

= / sec? x sec 2 tan T diiee u = sec v, du = sec s tan o da.

:/quu

3

u
- 4c
3+

sec3 xT

= c
3 +

(©Dr. Hamed Al-Sulami Page 61


http://www.halsulami.info

Solutions to Quizzes Review for The Second Exam-Fall 2013

Solution to 22.

dq" _ 1 . 1 »L%»\/ﬁ
/ \/m - / \/m dl‘ use/ \/m2+a’2 dz = In | - | +C.
Va2 +4
:1D|% +C
x 2+ 4
=ln|l-4+—|+C.
n|2 + 5 | +
Another solution: Let x = 2tan6, L
dx = sec? 0 df gl X .
Va2 + 4 = 2sech.
0
2
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dx 1
= — | = 9gec?
/ S /25609 sec” 0 df

= /sec@d@

=In|secf + tanb| + C
2 +4

=In|
2

T
S|+ C.
+2|+
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Solution to 23. Since 2348 = 2°+2% = (z+2)(2%—22+4)

then 28 — EFA@o20d) _ 42 9y 4y,

z® 48 2 I 3 2
dx = — 2z + = 23—
/ 5 T /(x 2x +4)dx 3x x4+ 4x+C
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Solution to 24.

/((3054 x —sin* z) dz
= /(cos2 x — sin® ac)(cos2 z + sin® Z) dTuse ot — b* = (2 — b2) (a2 + b2).

z+sin2z = 1.

= /cos (2z) dx use cos? @ — sin? @ = cos (2a) , cos?

= %sin (2z)+C

1

use /cus (az) dx = — sin (az) + C.
. a

= §2sinxcosx +C

use sin (2z) = 2sin z cos z.

=sinxzcosx + C.
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Solution to 25. Remember that 1 = cos? z+sin®, sin (2z) =

2cosxsinx and a® — 2ab + b* = (a — b)2. Also \/_ la] =
{ a, if a > 0;

. $0 we may sometime use Va2 = a.
—a, ifa<0.

1 — sin (2z) = cos® ¢ + sin® —2 cos sin =

=cos’z — 2coszsinz + sin’ x
= (cosz — sinxz)?

/mm:/mdm
:/(Cosx—sinx) dx

=sinxz + cosz + C.
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Solution to 26.

[ee) t
2xe dr = lim [ 2zxe dx
t—o00
1 1
t
. 7z2 e/
= — lim e —2x dxv-e /«“"') f(2)de = @) 4 o
t—o00
1
t
. _ 2
= — lim {e z }
t—o00 1
1 1
=—lm |— - =
t—oo | et e2
0- =] ==
e? e?
o0
—z? 1
Hencef 2xe dr = Z converge. |
1
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Solution to 27.

/Sin (5) cos (7Tz) dz = sin (5) / cos (72) dxuse [ cos (@a) do = = sin(an) +

_ sin (5) ;in (Tx) L
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Solution to 28.

/ sin® z cos? x dz = / sin® x cos? z sinz dx use sin @ = 1 — cos? @

= /(1 — cos® x) cos® & Sin & dTret u = cos s,

du = —sinzdrx = —du = sinxz dx
= /(1 —u?)u? (—du)
= /(u4 —u?) du
5 3
u u
== E - ? + C replace u = cos x.
1
5 3
=—-cos’x— —cos”z+ C.
5 3 +
[ |
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Solution to 29.

/tan4 xsec? xdr = /tan4 2 56C% T dTiet u = tane, du — sec? @ de

:/u4du

u®

- E + C replace u = tan x.

1
= gtan‘%x—f—C.
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Solution to 30.

/ cotP xescd xdr = / cot? zesc? x cscx cot z dx use cot? @ = s @ — 1

= /(CSC2 x — 1) csc? & ¢Scx cot T dret u = cc s,

du = —cscxcotxdr = —du = cscxcot xdx

_ / (12 — 1) (—du)

/(u2 —ut) du

3 5
u u
=— - —+4C replace u = cscz.
3 5
1

1
= gcsc?’x—gcsc‘r’x—i—c.
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Solution to 31.
/ cos (5x) cos (4z) dx
_ / cos (5x — 4x) + cos (bx + 4x)

cos (A — B) 4+ cos(A+ B
AT use cos A cos 5 = S22 ) 4 cos ( )

2 2
: " 1
=3 /[cos (x) + cos (9z)] dx wse [ cos (az) dz = = sin (az) + C.
1. . 1.
= 5[sm () + g sin (92)] + C
L 1
=5 sin (z) + s sin (9z) + C.
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Solution to 32.

Since we have /1 — x2
then N

z =sinf
dx = cos0db
2?2 = (sinf)? = sin” 0

V1 —22 = cosb.

V1 —a2
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V11— 2
/Txday:/ (:-059 cos 6 df

sin? 0

2
[ cos 0 4o cony
—_— ) use — = cot y.
sin” 6 siny

= /COt2 0 do use cot? 0 = csc? 6 — 1.

z/[CSCQH— 1]d0
=—cotd—-0+C
Y
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Solution to 33.

L N e P S SN
Va2 —1 V2 —12 \/TZ‘*'—"Z a

=lnjz+ V22 -1+C.

| +C.

Another solution: Let x = tan ¥, S
dr = sec? 0 do 5 X
Va2 4+ 1 =sech.
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1

dx
[ =

= /sechG

=In|secd + tand| + C

=lhnjz+ Va2 +1]+C.

sec? 0 db
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Solution to 34.

8 —2x—2%= [2% + 2z],
2?20+ 17 — 17),
x2—2x+1—1)

1)+
1%

=8 -
8—(
8 —(
8—(x—
9—(z—

dTuse / '@ de = sin~ 1 (f(w>) +C.

dz 1
/\/S—Zx—mQZ/\/Q—(x—l)Q Va2 - [f(@)2 @

(-1
=sin (—3 )—i—C.
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Solution to 35. Since (z + 1)%(2% + 5), then we have two
repeated linear factors and one irreducible factor hence

1 A B Cx+D

@+ 122 +5) z+1 (@+12 ! 215
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Solution to 36.
Using long division we have

x—1

z+1 x?
—r?+x

xr
+—x—"T1

1
Hencex‘”—;:x—l—i-x—_}_l.
Thusfx””—_sldx:f[x—l—i-x—il]dx: i —z+In|z + 1|+ C
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Solution to 37.

1 A B

(x —4)(x —8) x—4+x—8
1=A(x—8)+ B(z —4)

Multiply both sides by (z — 4)(z — 8)

ifx:4:1:—4A:>A:T

ifx:8:1:4B:>B:i
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- =1 =1
Hence A= -, B = 3.

/(x—;)b(cx—s):/[ﬁﬂx%é%} o

101 1/ 1
= — d —
i) z—4 x+4/x—8dx

-1 1
:Tln|fc—4|+zln|x—8|+6’

1 1
Zln|x—8|—11n|:c—4|+C

1
=-In
4

r—8
x—4

R
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Solution to 38. Since z%(x — 1), then we have three linear
factors one of them is repeated. Hence

1 A B C i
2@-1) =z 22 z-1 S e e e
1= Az(z — 1)+ Bz — 1) + Ca?
ifr=0:1=-B=B=-1
ifz=1:1=C=C=1
ifz=2:1=2A4+ B+4C
=2A=1-B-4C
2A=1-(-1)—-4(1)
=2A=-2

=A=-1
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Hence A=—-1,B=-1,C =1.
/dix—/ __1+__1_|_ 1 d
22(x—1) z 22 z-1|
1 1
:—/—dx—/xddx—l—/
x z—1

21
:—1n|x|—[_—1+ln|x—1|+0

dx

1
=——Injz|+njlz-1]+C
x

1

rz—1
=—+1In
T

R
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Solution to 39.

U=
du = dx
a=1
b=2
| =
— ax use the given formula
1422
2
= 2x — 2(1 1+2
sap 20 2WVIFZE+C
2
4
1

=-(z—-1)V1i+2z+C

w
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Solution to 40.

w2

w dw

w=VE

dx
/e‘/E dz
z/e“’dew
=/2we“’ dw

(©Dr. Hamed Al-Sulami Page 85


http://www.halsulami.info

Solutions to Quizzes Review for The Second Exam-Fall 2013

Alternate signs y and its derivatives dv and its antiderivatives

Differentiate until you get O.
[ 2we® dw = 2we™ — 2e"¥ 4+ C
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w2—

wdw = dzx
/eﬁdx
e 2w dw

/ 2we" dw

2we" —2e¥ 4+ C
2w —1)e" +C  wew=va
2(vz — eV® +C

—
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Solution to 41.

o] t
1
/ — dz = lim 3 dx
x t—o0
2 2
_x72 t
= lim —]
t—o00 L —2 2
- _1 t
t—00 _21; 9
s |
=lm | — —
t—o00 _2t2 8
-1 1
= 0 _ — ] = —.
[ 8 ] 8
Hence [ 2we=" dz = e% converge. |
1
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Solution to 42. Since ﬁ is discontinuous at 2 € [2, 11]

we have improper integral.

11
1
——dz = i —2)7Y2q
/\/—x—Qx ti%“ (=27 de
2

= lim [2 2)1/2}

t—2+

11

zlim[Zx 2

t—2+

= lim [2\/5—2\/tf]

t—2t

= 6.
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Solution to 43.

1 1 | | .
/ 12—_'_5 dr = / m dx use / m dx - tan ! (:) +C
1

- %tan_l (%) +C
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Solution to 44.

1
/.g—diﬂ
sin z 4 cos (2x)

= / AT use cos (24) = cos? A —sin? A

sin® x + cos2 z — sin’ z

1
= / 5— dx use —— = seca
cos? cos =

= /sec2 T dx

=tanx + C.
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Solution to 45.
/9 +6 e
3:16
9* 6"
- P - d use a,+b:1 i
[lF+g]e  weeo
9\*  (6)" o e
J1G) ) e
:/[3‘”+2x]dx
3" 2%

W3 Tz ©
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Solution to 46.

/

x
zd +2

T
de = | ————
T / D) dx

©Dr. Hamed Al-Sulami
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Solution to 47.

sin (2x 2cosrsinx
/ # d.]? = / _— dl‘ use sin (2z) = 2 cos w sin @ ,cos? @ = (cos? z)2

1+ cos*x 1+ (cos?)?
—2cosxsinx ‘
= — RNV E dxn.w (cos? x)) = —2coszsinx
1+ (cos?)
—_ /! x @
= —tan"! (cos®z) + C . / #1 Lt (X2 L6
|
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Solution to 48.

/ 1 i / 1 \/x—i—l—\/_ .
[ = (a — b)(a +b) = a? — b2
Vatl+yz N S Y e By o
/\/x—k +VT
(z+1)—=x
/[(JH— 1)% _ %]dx use [1f(@)]" do = :‘WJ”L‘

2 2
:g(l“f'l)%—gl‘%—FC
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Solution to 49.

Let
w =+
w? =
2wdw = dx
/tan_1 (Vz) dx = /tan_1 w 2w dw
= /2wtan_1 w dw.
Let
u=tan tw dv = 2w dw
1
du = —— dx v = w?
1+ w?
Therefore,

(©Dr. Hamed Al-Sulami
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/talf1 (V) d
= /2wtan*1wdw

2
=w?tan tw — v dw
1+ w?

2
1-1
:thanflw—/de
1+ w?

1
:thanflw—/[l——]dw
1+ w?

lw—w+tan tw+C

=ztan ! (Vz) +tan ! (VZ) — Vo + C
= (z+1)tan"! (v2) — vz + C.

= w?tan~
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Solution to 50.

secx tanx sec x tan x )
27 dx = - < d{E use sec? © — secx = sec z(secx — 1)
sec? z —secx secz(secx — 1)

tanx cosz
== —— d{E use tan x cos z = sinz, coszsecx = 1
secx — 1 cosz

sinx
== P — d{E use (1 — cos a;)’ = sinx
1—cosx
—1Inl|l — C - f (@)
=In| cosx| + use | de = 1n |f(2)] + C
(@)
secx
:ln}l—cosx ’—l—C
secT
secr — 1
=In|l—|+C
secx

Another solution: Let w = secx,
dx = secx tan x dx

©Dr. Hamed Al-Sulami Page 98


http://www.halsulami.info

Solutions to Quizzes Review for The Second Exam-Fall 2013

secxtanx 1
/7dx:/7 sec z tan x dx

sec2 x — secx sec2x —secx

1
:/wQ—wdw

1
:/w(w—l)dw

1 A B

Multiply both sides by w(w — 1).

IR R |
1=A(w—-1)+ Bw

ifw=0:1=-A=A=-1

ifr=1:1=B=B=1
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Hence A= —1,B = 1.

secxtanx 1
/7dx:/7 secz tan x dx

sec2 x — secx sec2x —secx

=ln|lw—-1-Injw/ +C

-1
zlnw

REC

secx — 1

secx
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Solution to 51.

w::c3

dw = 32% dx

_ .3 _ .3
/x56 ® d:c:/x3e = 22 dx

1
= g/x3e*“’33x2 dTw = 3

1
= g/we_w dw
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Alternate signs y and its derivatives dv and its antiderivatives

Differentiate until you get O.
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Hence

_ 3 _..3
/:c5e ® d:c:/x3e = 22 dx

L[ 4 .
=z 322 dr -
3/ e X X

1
= g/we_w dw

=—we Y —e Y+ C
_ .3 _ .3
=gl —e " 4+ C

=—(*+ 1).2_9”3 +C
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Solution to 52.

w=+Vidr +1

w? =4z +1
w? — 1 =4z
w? —1
i =2
2wdw = 4dx
%dwzdm

w

/#dx_ 1wy,
zv4r + 1 N %wQ
1

4 . 1 je-a
:§/w2_1dw /w2?a2dw=zlnw+a +C
1 _
:2—lnw a4 +C
2 w4+ a

1 Vvdr+1-1
= 1nnN|—-
Vidr +1+1

Dr. Hamed Al-Sulami
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Solution to 53.

w=+\V4x2+1

w2 =4z +1
w? — 1 =422
2
-1
w 2
4
2
deszwdw

%dwzxdm
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1 w
Z/E?q;zmv

4 1 - 1 1 z—a
:1/—w2—1dw /x2_0’2 dw:;ln e +cC
1 _
—-m|=——2%+C
2 w+a

1 Vax2 +1—-1+vV4z2 +1-1 e
2 Vix2 +1+1v4x2+1-1

(V4dzz +1-1)2
:—IHT+C

VazZ +1—1)2 1. |VazZri-1
:_lnijc:_m i +C

(2x) 2 2z
1. |VazZri-1 VazZ+1-1
:z?n—ﬁél——+czm x; iC
X X
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dx f dx d
= x
xvV4x? +1 xy/(27)% + 1

Another solution: [

Let 2x = tan 6, 1
x=1tang 2 X

2 ; A
2dz = sec? 6 db 2
dz = % sec? 0 df 0

VAaz?2 +1 = sech. 1
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/ / 1 20de
vV 4:62 Ltan 9 sech 2 see

sec@ eed 1
= el  goso _ .
7/tan0d0 = 2 — o
cos @

= /csc@d@

=In|csch —cot 0| + C

42 +1 1
=In|l— — — C
. 2x 2z +
Vaxr? +1-1
=In % + C.
T
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Solution to 54.

4 4:c Az usew =2t
xT
w use partial fraction for ;
w w + 1 wlw + 1)

1 A B
ww+lD) w  wtl
1=A(w+1)+ Bw
fw=0:1=4=A=1
ifw=-1:1=-B=B=—1

Multiply both sides by w(w + 1)
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Hence A =1,B = —1. Then

IE

dx

zt +1)

1 2 1
————dov= | ———2%d
/:c(x4+1):c3 * /x4(x4+1)x *
1 1
— | ————42%dr  weew =t
4/x4(x4+1) v

1 1 J o )
4 w(w+1) w use partial fraction torm
1 1 1

_/ LI S

4 w w41

1

1[1n|w|—1n|w+1|]+C

w
w4+ 1

4
1 x?
ZIH(ZA——H>+C use w = % and 2% > 0

4 xt
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Solution to 55.
w=+1+e"
w? =1+ ¢”
w? —1=¢"
In(w? - 1) =lne* =z
2w

w2_1dw:dx
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2
/\/1+e’”dﬂc:/ww v dw

1 . I e-a
—2/|:1+m] dx /w2?a2dw=zm\w+a\+c

1 -1 -1
=2 w—i——lnw +C:2w+lnw +C
2 w+1 w—+1
VvVi+er—1
=2vl+et+In|—mmm |+ C
vVi4+er+1
|
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Solution to 56.
w=+v1+e*
w?=1+e"
w?—1=¢e"
In(w? - 1) =lne* =z

2wdw = e” dx

ze®
v dr= | —=
/\/1—1—6“’ o \/1—1—6””6
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T
re
/ —dx = /2 In (w2 - 1) dw Integration by part u = In (w2 — 1) dv = 2 dw
Vv1+4e®

Integration by part du = dwv = 2w
: w2 — 1
4w?
:2wln(w2—1)— 5 dw
w?® — 1
2 w2 -1 + 1 a+4b a b
=2wlh(w*-1)—4 27dw ~ 242
w2 —1 c c e

1
:2’[1)111('[1}2—1)—4/ |:1+m:| d’LU/:EQia2 dm:iln\w7

1 w—1
=2wln(w?—-1) -4 —1
wln (w ) [w+2nw+1H+C’
-1
= 2wln (w? — 1) — 4w — 2In |2 ‘+C
w1

JIFer—1
—mwﬁ+w—4¢yﬂﬁ—2m( te >+C

vVi+er+1

VvVi+er—1
=2z —4)Vv1 z 21 _— C
2z = d)V1te n(\/l—l——e’”+1>+
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Solution to 57.
w=1+¢€"
w—1=¢"

In(w—1)=Ine* ==z

ww-1) w w-1
1=A(w—-1)+ Bw

fwu=0:1=-A=A=-1

ifw=1:1=B=B=1

Multiply both sides by w(w — 1)
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Hence A= —1,B = 1. Then

1 1 1
/ dr= | — ——dw
14 e® ww— 1
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Solution to 58.
w=e"
dw = e dx

e’ 1
— dr=] ————_¢&%d
/2e2x+ex+1 v /2(ew)2+ex+1e v
1
= 7d
/2w2+w—|—1 v

1
:/(2w—1)(w+1) dw

1 A N B
Qu—-1(w+1) 2w—-1 w+1
1=A(w+1)+B(2w—1)

ifw:—l:l:—SB:B:%l

Dr. Hamed Al-Sulami

Multiply both sides by (2w 1) (w


http://www.halsulami.info

Solutions to Quizzes Review for The Second Exam-Fall 2013

HenceAz%,B:‘Tl.Then
e 1
— = _a
/262””—1—6“’4—1 * /(2w—1)(w+1) v
2 -1
_ 3 3
_/{Qw—l—’—w—kl} dw
1 2 1
_5/[2w—1_w+1] dw

1
= §[1n|2w—1|—ln|w+1|]+0

1 |2w—1
=21
3n w—f—l‘—'_c
1. |2e" —1 2er — 1
=z C=Inj C
3ne’”—|—1'+ " ew+1‘+
]
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Solution to 59.

2 4+20+5=a224+22+12 1245,
=@ +2r+1)—1+5,
=(z+1)*+4.
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T
/ / note ((z + 1)2 4+ 4)" = 2(
V2 +2zx4+5 V(e +1)2
x+171 . / £ () » . )+ /1 12 +
/(z +1)2 VI (@)]2 + a2
z+1 -1 v
_ + note [[£(@)]"™ 1’ () d
VaE+1)2+4  a+1)2+4
1 1
\/ r+1)2 Ve +1)2+

:2/<<w+1> 420+ 1) da

/ 1
dz
Vie+1)2+4
1 12 4
1|x+ +\/2$+ + +C

1+ Va2 +2 5)
—\/x2+2x+5—ln|x+ + 32:_‘_ s |+C »2

1
= 5.2 (x+1)2+

Dr. Hamed Al-Sulami
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w=1/1+
w?=1+z
w? — 1=z
(w? —1)? =z
2(w? —1)(2w) dw = dx
4w(w? — 1) dw = dx

Solution to 60.
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VitV oo w 5
4 2
:/Qde
w* — 1
f? - 1417
:4/ woLr 1],
L w _1 .
w?—1 1
=4
/_w2—1+w2—1] dw
_ [ 1 ] /()
_4/-1+ 2_1- dw mm:/[/()_ 1
dlwtim (Y +C
= —In| —— u
YT 1
—4w+21n(w—_1) C
w41
1 -1
=4/1+Vz+2In Vityr-1
V1i+Vr+1
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