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Math202-EC Review for The Second Exam-Fall 2012

Enter Name:l |

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

Start | Answer each of the following.
1. [sin®zcos® v dr =

§81n3:z:—%s1n z+C

%sm ;v—i——sm z+C

3

3cos x—gcos Sr+C

écos x+5cos z+C
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2. [ cos (4z)sin (3z) dz =
D%sinx— L sin (7z) + C
D%cosx—i— L cos (Tz) + C

2 cosw — 5 cos (Tz) + C

D%cosaﬁ— & cos (7z) + C

3. To evaluate f \/% dx using Trigonometric substitu-
tion, we let

Dx:?)tan@, - <0< 3.
D:E=3sin6‘, - <0< 3.
D:Ez?)secH, 0§9<%or7r§6‘<37Tr

Dx =secftanf, = <0<3.
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2
4 [ s do
[(Jgtan—' (2)+ 2V0—22 +C

Dgtanfl (5)—5V9—224+C
Isin ' (2)+ £V -2+ C
)—5VI—a22+C

|H

9sm (

wly

4
5. [ _
2v/2 \/CL‘2—4

miie
i
[J1+v2
[J2+v3
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6.fd7$3:
(z2+1)2
[
2 +1
2
D\/CE +1+C
T
0.
2 +1
0 e
zvrx? +1
7f dzx _
V9 —|—4:1:—
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.3
sin® x
8. [ ——dz =
f\/cosx v
D%\/cos5x+2\/cosx+c
D%\/cos%c—%/cosx—i—c
D%\/sin5x—|—2\/sinx—|—0
D%VSin5x—2\/sinx+C
tan x
9. [ ——=dz =
f\/secx “
D%\/tan3x+2\/tanx+0

D 2Vsecd x — 2¢/secx + C

2
2. /sec3
D3 sec3 x + sec:z:+C

D 2Vsecd x — 2y/secx + C
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10. [sinh®z cosh® x dz =
|:| ﬁ cosh z — %cosh9 z+C

ﬁ sinh'*z + 1 smh9 z+C

% shitz + 1 coshgx—i—C

DDD

% sinh'! z — %sinh9 z+C
11. [esctzcot? wda =

lcot7gc—i—lcot5:10—|—C'

D

Zeschaz—tescPx+C

esc” x+5csc x4+ C

=

[
[

71 cot” x cot5 z+C
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12. [tan® zsecz dx =
D%secxtanx+ +In|secx + tanz| + C

isecztanz — 3 In[secx + tanz| + C

D Stsecatanz + 1 In|secx + tan z|

1

ssecrtanx — In|secz + tan |

13. The correct trigonometric substation for the integral

f dx
22v/4 — 922
D:E = %tanﬁ

e
e
.-

dx is

[ NIy wlro wlno
2z ¢
o] =} a
S SS) S
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3

X
14. | —— dx =
f\/4—|—:1:2
2
[J——2—+vitai+cC

V4 + 22
[(Jivi+a?® —avita2+C
1
ztan x4+ — + C
|:| V4 + 2?2
Dxtan_lx—i—(}'
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15. The integral that represent the area of the region en-
closed by y2 =z and x — 2y = 3 is

Yy

(©Dr. Hamed Al-Sulami Page 10
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16. The area of the region enclosed by 42 = z and x—2y = 3
is

g
02
[132
O
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17. The integral that represents the volume of the solid ob-
tained by revolving the region R, y = 2%, y = 2z (see
the graph to the right) about x = 3 is

D f2 27(3 — x)(2x — 22) du. Ml

3 4y = 2x i
Df 7)(2z — 22) du. N i
Ojontc-p2-G-varla. 1)
Df ~ (3= vE)ldy. o

(©Dr. Hamed Al-Sulami Page 12
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18. The volume of the solid obtained by revolving the region
R, y = 22, y = 2z (see the graph to the right) about z =
31is

mE
5

O
T

O
5

D 167 3 4y = 20
o8
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19. To evaluate f Y20 _1 dx using Trigonometric substitu-
tion, we let

[Jo=4tang, =F <6<z
[z =4sing, ZF<6<z
D:E=4sec€, 0§9<%orw§6‘<37”

D:E =4dsecOtanf, <0<

(SE]

20. [ Y218 gy —
e +c
O<29= +c

|:|(352716)3/2 C

+C

24x3

D (z2—16)'/?
24x3
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21. [tan®zsec® z dx =
%sec5x—%se03x+0
D%tanf’:b—%tan?’x—i—c
%sec%c—i—%sec?’x—i—(}'

D%tan5x+%tan3x+0

22. The form of the partial fraction decomposition of % =
A Bx+C
Py
A B
D 22 + x—4
W2+ 2+ e
x x—-2 (x—2)?

Dé-i- B n C
x r—2 x+2
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23. The form of the partial fraction decomposition of the

tional functi 2* +1 |
rational function is
(x —1)(22 4+ 2z + 2)?
D Az + B Cx+ D ot F
r—1  2242p+2 (@242
|:| A " Bx+C DutE
x—1 x22+4+2zx+2 (@*+22+2)?
D A Bx+C

:1:—1+(a:2—|—2:1:—|—2)2

A B Cx+D
L—+ +
x—1 2242z+2 (224224 2)2
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4 2
: S - —2x 4441 __
24. By usmg long lelSlOD we have Boal—ztl

D$+1+z3 :62 r+1
Dx_l—i_m?’ 12 z+1
o+ 22—

Lo +1+ 5=
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25. The form of the partial fraction decomposition of the

. . 4 o 4 _ A B
remainder is mg_mf_mﬂ = (m—l);(w-i-l) =1tz T
m—il. Solving for A, B, and C, we get

[Ja=1,B=2,c=-1
[Ja=-1,B=20=-1
[Ja=1,B=-2,c=-1
[Ja=1,B=2,c=1

26. f 14—2m2+4;ﬂ+1 dI —

3 —x2—x+1

Dz—;—x+1n|x—1|—%—ln|x+l|+0
|:|§+x—1n|x—1|—%+ln|x+1|+c
-2 +o+mle -1+ 25 +lnjz+1]+C

Dz—;+x+1n|x—1|—%—ln|x+1|+c
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27. f ggg}i:{’ dr =

[Jsin* 3%)+C
[[Jtan—'(37) + C
(i@ +32)+cC
Dess vc

28. [ = da
[Jsin ' (z-5)+C
[[Jtan='(z —5)+C
[sin~' (22) + ©
I:I\/mjtsin* z+C

(©Dr. Hamed Al-Sulami Page 19
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e _
29. [ dx =

z—1
0
[[Jms
D In2
D Divergent

[[Jms3
30. ?m de =
ul
e
[ ] Divergent
[14
End
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[Score: [ Correct |
Answers: | |
Points: | |Percent: |

Letter Grade: I:l
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Solutions to Quizzes

Solution to 1.

/ sin? z cos® x dx = / sin? z cos® z cosz dx use cos?z = 1 — sin2 @

sin 2(1 — sin® ) cos & d2ret v = sine, du = con s dx

+C replace u = sin .

(©Dr. Hamed Al-Sulami Page 22
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Solution to 2.
/ cos (4z) sin (3x) dx
B / sin (3z — 4z) + sin (3z + 4z)

n (A Bt ein(A 4B
AT use sin A cos B = 22 ) +sin(A+B)

2 2
1 . .
b [sin (—z) + sin (7x)] dx use sin (—) = — sinz.
= /[— sinx + sin (733)] dx use /sin(aa:) do = L cosw t O
L = (7x) +C
= —COSX — — COS((x
2 14
|
(©Dr. Hamed Al-Sulami Page

ge 23
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Solution to 3. Since we have v/9 — 22 then x = 3sinf, <

s
h<I. ]

(©Dr. Hamed Al-Sulami Page 24
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Solution to 4.

Since we have /9 — 22

then b T
= 3sinb 0
dx = 3 cosf db

V9 — 22
2% = (3sin6)? = 9sin® #/9 — 22= 3 cos .

(©Dr. Hamed Al-Sulami Page 25
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x? 9sin? 6
———=dv = [ ——3eostdl
/m 3eost
:9/Sin29d9 use shﬁ,qj%S(?A).
29/1_#8(29)659

N O N ©

1
[0 — sinfcosb] + C

_¢ [ (&)-2o-2

5 | \3) 373 | ¢

- () -

2
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Solution to 5.

use / ! de = In |z + /22 — a2| + C.
,/ ,/ /22 _ a2
2v2 2v2

= [ln|z+¢:ﬂ}

2v2
= [ln|4+\/ﬁ|—ln|2\/§—|—2}
4423

=In

2(2+V/3)
2(1++2)

=In

=In

1+v2|

(©Dr. Hamed Al-Sulami Page 27
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Another solution: Let © = 2secf,
dr = 2secftanf df 0
VaZ —4 = 2tané.
Now, 0
0 = sec™! (%) 92
hence when z = 2v/2 then

0 =sec™! (V2) = I.
Also when = = 4 then

f=sec™!(2)=%

(©Dr. Hamed Al-Sulami Page 28
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2secH tan 6 db

4 5
/ dx _/ 1
V2 —4 ) 2tané
2V2 T

sec 6 df

\w\a

%
= [In |secH + tan 0]
- [1n|2+\/§| V241

2++3
1+V2

ISEYNE

=In

(©Dr. Hamed Al-Sulami
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Solution to 6. Let
x = tané, v x
dr =sec?0dd ¢

Va2 +1 =sech. 1
T sec
/ d _/ 20do
(Vo2 +1)3 N sec3 0
7/ do
] sech
:/cos9d0
:/cosﬁdﬁ
T

=sinf+C = —— +C.
2 +1

(©Dr. Hamed Al-Sulami Page 30
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Solution to 7.
9+8x—12% = —x2+8x+9,
= (22 -8z +4% —4*) 49,
=—(2® =8z +4%) + 16 + 9,
=25 — (v —4)2

| ==

oy fz—4
= sin <—5 )—|—C’.

(©Dr. Hamed Al-Sulami
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Solution to 8.

s1n T nad
sin z dx
\/cos:z: \/
1— 0052 T . d
= | ——— sinxdz
\/Ccosx
1—cos?®x .
=- ooz (—sinz) dz
2r—1
_ [eostx—1 d(cos7)

Jcost
= /(cos§ T —cos? x) d(cos x)

2
=gcosgx+2cos%x+0

2
= g\/cos5x+2\/cosx—|—C

(©Dr. Hamed Al-Sulami Page 32
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Solution to 9.

tan® x tan® x . p
———— secxtanxz dx
\/secx sec r/secx
sec?zr — 1
= [ ——— secxtanzdx
sec3

3

:/(sec233—sec 2 1) d(secx)
2 s -1
:§sec2x+2sec2 z+C

2 2
= —Vsecdx +
3 . v/secx

+C

(©Dr. Hamed Al-Sulami Page 33
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Solution to 10.

/ sinh® z cosh® x dx = / sinh? z cosh® x sinh z dz
= /(cosh2 x — 1) cosh® z sinh z dx

= /(cosh10 x — cosh® z) d(cosh z)

1 1
11 cosh!! z — 9 cosh® z + C.

(©Dr. Hamed Al-Sulami Page 34
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Solution to 11.
/CSC4 zeottzdr == /CSC2 xcot? z csc? x dx
=— /(1 + cot?x) cot? x (— csc? z) dx
=- /(cot4 x + cot® ) d(cot z)
-1

1
2760t7x—gcot5x+0.

(©Dr. Hamed Al-Sulami Page 35
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Solution to 12.

/tan2xsecxdx:=/(seczx— 1)secx dx
z/sec3xdx—/secxd;v
1 1
:§sec:z:tan:z:+§ secrdr — [ secxdx
_ 1 t 1 d
= 2sec:z: anx 5 sec x dx

1 1
= §Secxtan;v - §1n|sec;v+tanx| +C.

(©Dr. Hamed Al-Sulami Page 36
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d
I .
|

dzr
Solution to 13. / ——dx =
x2v/4 — 922 224/22 — (3x)?

Hence 3x = 2sin 6. Therefore z = % sin 6.

(©Dr. Hamed Al-Sulami Page 37
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Solution to 14.
_Vive
w? =4+ 22
2?2 =w?—14
2x dxr = 2w dw

rdr = wdw

x3 x?
/7dx:/7xdx
Vaz +4 VaZ+4

2_ 4
:/w w dw
w
z/w2—4dw
—1w3—4w+C

3

= 1(\/x2+4)3—4\/x2+4+0
(22 4+ 4)%2 — 4z 44+ C.

(©Dr. Hamed Al-Sulami Page 38
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Another solution: Let x = 2tan$,

dz = 2sec? 0.df S
23 = 8tan3 6
Va? +4 = 2sech. 0

2

(©Dr. Hamed Al-Sulami Page 39
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x3 8 tan® 9
2sec” 0do
/\/x2+ /
:8/tan39sec9d9

=38 /tan2 0 secOtanddo use 1+ tan2 A = sec? A.

= 8/(sec29 — 1) secOtandl e w = soc0du = scc 0 tan o a6,

:8/(u2—1)du

8
:§u3—8u+C

= gsec39—8sec6‘+0

2 2
%(7\“62"”4)3_87\/;5"“1_,_0

Z;’(:c +4)%2 —a\/x2 44+ C.

(©Dr. Hamed Al-Sulami Page 40
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Solution to 15. We find the points of intersection by
solving y? = 2y+3. Hence y?—2y—3 = 0, thus (y—3)(y+1) =
0. Therefore y = 3 or y = —1 It is easer to integrate with
respect to y. From the figure we can see that @ jgne = 2y +3

3
and @i = . Hence A = [ [2y +3 —y?] dy. [
-1

(©Dr. Hamed Al-Sulami Page 42
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Solution to 16.  We find the points of intersection by
solving y? = 2y+3. Hence y?—2y—3 = 0, thus (y—3)(y+1) =
0. Therefore y = 3 or y = —1 It is easer to integrate with
respect to y. From the figure we can see that @ jgne = 2y +3
3
and @i = . Hence A = [ [2y +3 —y?] dy.
-1
3

A:/[2y+3—y2} dy
21

N
2

= 3——

-]

- {(9+9—9)—(1—3+%)]
1 32

=b+2-5]==

(©Dr. Hamed Al-Sulami Page 43
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Solution to 17. If we draw a thin rectangle through
the region that is perpendicular to the axis of revolution
x = 3, we see it intersects the y-axis. Hence we should
integrate with respect to y. We find the points of intersection
by solving 2% = 22 & 2?—2x =0 & z(z—2) = 0 Thusz = 0
and z = 2 Hence y = 0 and y = 4. Thus the intersection
points are (0,0) and (2,4). write the equations of the graph
as variable of y, y = 2> = o = fyand y = 2z = = = ¥.
The cross-section at any y € [0, 4] perpendicular to the z = 3
is an annular ”washer-shaped” with inner radius equal to
the distance from the x = 3 to the nearest graph plus the
distance from the y—axis to the axis of revolution z = —1,
and hence 7y = 3 — Trigny = 3 — /¥. The outer radius equal
to the distance from the x = 3 to the farthest graph z = ¥

and hence rouy = 3 — T1ery = 3 — §. Then

d
Vv :/ 7[( outer radius ) — ( inner radius)?] dy

= [ wl= 47 -6 vir)ay

Dr. Hamed Al-Sulami


http://www.halsulami.info

Math202-EC Review for The Second Exam-Fall 2012

(©Dr. Hamed Al-Sulami Page 45


http://www.halsulami.info

Math202-EC Review for The Second Exam-Fall 2012

Solution to 18. If we draw a thin rectangle through
the region that is perpendicular to the axis of revolution
xr = 3, we see it intersects the y-axis. Hence we should
integrate with respect to y. We find the points of intersection
by solving 2% = 22 & 2?—2x =0 & z(z—2) = 0 Thusz = 0
and z = 2 Hence y = 0 and y = 4. Thus the intersection
points are (0,0) and (2,4). write the equations of the graph
as variable of y, y = 2> = o = fyand y = 2z = = = ¥.
The cross-section at any y € [0, 4] perpendicular to the z = 3
is an annular ”washer-shaped” with inner radius equal to
the distance from the x = 3 to the nearest graph plus the
distance from the y—axis to the axis of revolution z = —1,
and hence 7y = 3 — Trigny = 3 — /¥. The outer radius equal

to the distance from the x = 3 to the farthest graph z = ¥

Dr. Hamed Al-Sulami
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and hence 7oyt = 3 — Tlery = 3 — §. Then

d
V= / 7[( outer radius ) — ( inner radius)?] dy

4
— [ 7l -7 - - Vo) dy
0

4

142
:w/ (2 — 4y + 6y*/?] dy
0 4

3

_ Y 2 3/214
=7|= —2 4
35 — 2y + 47

71671'
3

4 Y2
:7T/ 9—-3y+=——-94+6\y—yldy
0

(©Dr. Hamed Al-Sulami
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Solution to 19. Since we have V2 — 16 then z =
4sech, 0§9<%0r7r§9<37”. [ |

(©Dr. Hamed Al-Sulami Page 48
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Solution to 20.

Since we have V22 — 16

then e xQ — 16
x = 4sech p

dx = 4secOtanf do 4

2 = (4sech)? = 128sec’ #y/22 — 16= 4 tanb.

(©Dr. Hamed Al-Sulami Page 49
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vaz -1 4 0
zx‘l 6 :/12;:;494sec0tan9d0
1 tan? 6

16 | sec3d

1 .9
16 sin“ 6 cos 6 df

48
(% —16)3/2
4873

(©Dr. Hamed Al-Sulami

sin A 1

use tan A = N = cos A.
cos A sec A
use u = sin @, du = cos 0.
z2 — 16
use sin 6 = .
x

Page 50
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Solution to 21.

/tan3 xsecd z dx = /tan2 xsec? x sec x tan z dx use tan2 A = sec? A — 1.

= /(sec2 x — 1) sec® & sec T tan & deie v — sec s, du — sec  tan = da.

::/ku2—1ﬁﬂdu

= /(u4 —u?) du

U5 U3

- _Z.ic
5 3 "
1

1
:gsec5x—§sec33:+0

(©Dr. Hamed Al-Sulami Page 51
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Solution to 22. Since 23 —4z = z(22—4) = x(x—2)(z+2),

then we have three distinct linear factors
224+ 32 +6 _ 224+ 32 +6
3 —dr  x(r—2)(x+2)
A B C
Tz + T —2 * T+ 2

(©Dr. Hamed Al-Sulami
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Solution to 23. Since (z? 4 2z + 2)? is irreducible, then
we have a linear factor and two repeated irreducible factors

z? +1 _ A, _BeiC Dz + E
(x—1)(2+22+2)2 -1 22422+2 (22 + 22+ 2)2
[

(©Dr. Hamed Al-Sulami
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Solution to 24.
Using long division we have

z+1

B -z —z+1 xt =222 +4x+1

—zgt—trd -t

a3 — 22 +3x+1
—x3 "t —tr41

4z

4 2
x*—2x°+4x+1 4
Hence i =+ 1+ P ey |

(©Dr. Hamed Al-Sulami Page 54
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Solution to 25. Since 2® —2? —z+1 = (z — 1)*(z + 1),
then by Linear Factor Rule

4x . dx
(z—12@x+1)  (z—-1)2(z+1)
4x A B c
— 4+ + Multiply

(x—1)2%x+1) z-1 (z—-1)2 =x+1

dr=Ax —1)(z+1)+ Bz + 1)+ C(z — 1)
ifxr=1:4=2B=B=2
fe=-1:-4=4C=C=-1
ifr=0:0=—A4+B+C=A=B+C=1.
Hence A=1,B=2,C = —1. |
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4 2
. : - —2x“+4x+1 __ 4
Solution to 26. Since e =2+ 1+ e
dx 1

_ 2 -1 ' 22w+l _
and z3—zZ—z+1 = z—1 + (z—1)2 + z+17? then z3—z2—x+1

T + 1 + ﬁ + (m31)2 + I__+11 Hence

/x4—2:1:2+43:—|—1
-2 —z+1

1 2 -1
B 1 Y 1
_/(3:+1)d3:+/x_1da:+/2(:1:—1) d:z—/x+1daz

x? 2
=—+4z+hljz-1]-—— —Injz+1]+C

2 z—1

2

dr =

T n 2
= — €T —
2 r—1

r—1
r+1

+ In

e
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Solution to 27. Since (3*)' =3“In3 and [ 1+ f(m)]2 dx =

tan™! (f(z)) + C, then [ g:ﬁif dr = tan™! (3%) + C. [ ]
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Solution to 28. By completing the square we have
10z — 22 = —22 + 10z
dotted
= (-5~ 25
=25—(z—5)%

dx = sin™? (2) +C.

1 1 g 1
T d - - — d [JSC ——
/ V10z — 22 v / \/25 — (33 — 5)2 v / Va2 — z2

1 [x—=5
= —Z)+C
sin < 5 >
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Solution to 29. Since —L is discontinuous at 1 € [0,6]

6

we have improper integral. Hence [ -1 d f - dx +
0 0

1

1

1
1 1
:1'

/x—ldz talr{lf x—ldz

0 0

= lim [ln|z — 1!
tg{{[nlx o

= lim [In|t — 1| —In1]
t—1—

= —OQ.

Hence f ;- dx is divergent Thus f ;- dz = is divergent.
|
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Solution to 30.

0 t

1 1
———dr =1 —d
/ z(Inz)3 T z(Inx)3 v
i -31 [f@)mt!
= lim (1n :Z?) —dxuee /m.z»)y’ ayde = 220 L e
t—00 x€X n+ 1
-1 71t
= lim
t—oo | 2(Inx)?
1 -1 1
= lim
t—oo | (Int)2 2
1
S 2
Hence [ sgys dr = 5 converge. [
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