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Compute the area of a region using definite
integration with y as a variable

X aelboge

> N

Sketch g\nﬂ"?

ind the area of the regi@tﬁ ounded by the given cu;»\;(e%’.6 %Choose the

variable of integration so that.the area is written as a single integral.
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Compute volume by means of definite pladiwl go sgaa0ll dolill padl eslua
integration using areas of cross sections dwayell gblaoll élaluo
Find the volume of the solid with cross sectional area A(x)
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‘;:‘i?‘} Find the volume of a solid of dihin alips d 2ili cdpan & pman pasalel 1753
’ /}: revolution using the method of disks | anilall ool dnyb plakinely pylon padime cJoa :4\&)

. Compute the volume of the %Qliﬁ”\formed by revolving the.given region about the

given line. W W
1) Region bounded by y = 2 — x, y = 0 and x = 0 about the x-axis

. ?,‘O&b\\% \0&3‘\\2\
N\ ol
s P*\\
A\ NS
>
W > o
o D \\P‘
> P>\\ >
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2) ' Region bounded by y = +v/x , y = 2-and x = 0 about the y-axis
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] Let R be the region bounded by y = 4 — 2x, the x-axis and the y-axis. ’ﬁ"}
3) g4 . A7 A 1%
7. Compute the volume of the solid formed by revolving R about the given .«
n ' ~axi e N 2
{ line  (a) the y-axis . & § o
N\&-P’ N\&-Ps 4
R
(‘}\VZ\
. %\06 \063\\\2\ . \?:v 77
?5\ \'\?* ?3\ 2
N} N\\,_P* &
(b) the x-axis y
4_
> \>
A\ ?”\06 . ?536% S
D N P
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4) Let R be the region bounded by y = x?, y = 0 and x = 2. Compute the
volume of the solid formed by revolving R about the given line.
(a) the x-axis B y o™
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L
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e
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P e
S w7
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{3&5) Let R be the region bounded by y = x, y = —xand x = 1. %}
o3 Compute the volume of the solid formed by revolving R about the x-axis .«
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; o 2 ‘ A
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\\2\
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o o
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AN AN\ A
O~ O N
ddhio dljys = aili cdpan puan pas slsl

Find the volume of a solid of revolution by
using the method of washers

<alaldl danb plaaiwh pylen padime cya

Compute the volume of the solid formed by revolving the region bounded

1)
by yb@z\sz —x, y=0 and x §®\Q about y =3 o
S o> Ny
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{5?2) Compute the volume of the solid formed by revolving the region bounded c
o by y = x?, y =4 — x? about
‘af (a) the x- axis &
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3) Compute the volume o?\the solid formed by revolving the region bounded
byy =+x,y=2andx = 0about x = 4
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4) Compute the volume of the solid formed by revolving the region boundeéf"f»’:@
e
by y = x? and x = y? about N
o 2
(a) the y-axis wéx
?’\\
W
S &
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A\ N\"‘P»
(b) x =
S o
S $ >
N\ N\\._P»
5)  LetR be the region bounded by y = 4 — 2x, the v e
(a\ F S
{;\a?ﬁs and the y-axis. Comptite the volume of the 1D
“Msolid formed by revolving R about the given line
@y=4
R
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6) LetR be the region bounded by y = x%,y=0andx = 1. Compute the

volume of the solid formed by‘revolving R about the given:line.
g\\'(g) the y-axis N\\-%\‘ @} ) /

A\ NG o
oIS (b)y = 1o o
» / S b
| - W
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e D%
}:ﬂf’]) Let R be the region bounded by y = x, y = —x and x = 1. {f‘i«:{
:"3 Compute the volume of the solid formed by revolving R / L,f’*»
g’ about the given line. R £
S (a) the y-axis o & N A2
B WP P d
N S
N W
N
N\
() =1 o
R\ N
N8 3 ha
N
©y=x1 W@ W L
. ?:O \3&2’ . P:Ov
O 5 B
W NS W
S
A\ e A\
AA bé‘b'\ b&é(b\\c‘ Aa bé'%\
Find the volume of a solid of revolution by |  madimun cJoa ddkin ciljgs éxs Aili mwan pas slzl
using the method of cylindrical shells dnilglm il edluoill dénb plasimb pylan
Sketch the region, draw in a typical shell, identify the radius and height of each
shell and compute the volume.
1)  The region bounded by y = x2 and the x-axis, —1 < x < 1, revolved
abO.U;\OJ&S& 2 \O&\\\% | b\\3&6\\‘6
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\a < > X
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N WP
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g’ﬁZ) The region bounded by y = x? and the x-axis, —1 < x < 1, revolved ﬁ:}
| about x = —2 SN
‘*:,_,_/’ \3&\\\‘3‘ }\'\_.':’
N Ps\\?» A

W
Y
%\0&\\‘3‘ ,\\3&‘\\2\ o
) - ¥ ¥
<. = x, Yy = —x x = lved about the
3) . The region bounded by y'= x, y and x =1 revo
y-axis \
A\
?*\\ \~\?~ S
N " - S\

4)  The region bounded by y = x, y=—x and x =1 revolveg\\about the
b O

. AR
lir nex =1 = o o8
W N\"?\ & /
?»‘06@«5 \06 (z\\yz\ P&é %\\fz»
AA, RN 5
€ regi B e "
5) The region bounded by y:="Vx? +1 and y =0, 0 < <4 revolved
aboutx = 0
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g'gf%) The region bounded by y = x? and y = 0, —1 < x < 1, revolved about ‘*’E}
e the line x = 2 AN
S (repeated return to #1) ™ A2
7\ \.\ /%
s
> X
N\ > AN
@ A\ v N
0 Q2 Y
A 5 T
7) < The region bounded bywx*+ y# = 1 revolved about y= 2
Radius of a shell: =2 —y. A
Height of a shell; h = f(y) = 2/1 — 22
1
V= ]271' (2 —wy)2\/1 —y2dy
-1 B
> Ve A x
=Ax «@?\@%) V1—yidy =38« / v1-— u;’\’(%‘?— 4ir /y 1 — y2dy Y
> . ¥ . N
S\3_.1 7l$ Bi'\P» -1 S\Q.
= 167 (\\3) —0 = 4n?
8) ''The region bounded by x? + y?'= 2y revolved about y = 4 /,
A
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N - . 5 N
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,13 .,gf) .;;v‘\ "“/ ‘0)2' fa)
24 Find arc length in a given interval usi ilaan 670  dlagn dlls snin cwo emgd Joboalgl A
vﬂ,j . 9 g t’&
A definite integration sgannll doléill plaiiarly oA
7\ . E\"’ \'\Y‘ 2
Compute the arc length e>;%¢§by. e
) y=2x+1,0<x<2
\06@\\% 6(A\\‘b \06‘5\\%
?»\.\?» \'\ P:O ‘ ?»\\P»
2) v =In(secx) between 0 < x < %
I o
?‘\\ \'\?‘ P*\\
(L N\\.'?* INRE
3) Yy %@4‘5&3/2 +1,1<x<?2 e \06%\\%
?’\.\ \.\ P:O P»\\?s
N\i. S\\P‘ N\(.
1 e
4) y=¥+e),0<x<]e ®
\'\stb : ?206 \,\?,
?‘ \\ P*
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» e @
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S W
X W
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N > S \.\P» o R
6 y=1r4+1l1<x%3
o .
. ?:06%\ \3&2’\\% . P\\Ob(b‘\
o o> >
S\\. N\\.' @\-
\O \>
. \3@\ : o\ %\O@\
N A >
Find surface area of a solid of cJoa dinen déhin alygs ée AN Al dalwo exlus,
revolution using definite integration |  spaanll doléill plasimly 5lazn 6id @ polan pasiums
Set up the integral for the surface area of the surface of revolution and
approximate the integral with a numerical method.
1) y= x2, 0 < x < 1, revolved about the x-axis
\2 A\
= ?:O&b\ \O&b\\{b . P&&&\
o S R
o S : -
2) vy =\,\§;1:ﬁ x,0<x<wm, revolvegoa%out the x-axis . o
> N >
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N D
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P 0t Sl
FITNE .
;}g) y.=2x —x* 0 < x <2, revolved about the x-axis

A\
y&w\\% ~ P&w\
S N
8 W
4 y Z\Og%%@_ 4x, -2 <x <0, revcgg\voed about the x-axis &
N o N
?»\\ P»\\P» ?”\\
NS N X
5) y-i“gg&\’%o <x<1, revolve?g@bout the x-axis | wé&\\%
= S s
%M' N\\P» Vw'
e > M
D AN oo
o ' Pél\06 I S
6) @‘?_ Infx, L/ < ¥ < 2, re;f\glam about the x-axis S\"%
\)k\‘b\\{Zy ‘%\\{5 ; ‘\)Nb\\%
7) Ng\ g;\c“t)s M <#& <72, revo?]»\ye@ about the x-axis N\‘}\\?‘
g
A\ 2 >
8) vy ;\%, 1 < x < 2, revolved about the x-axis WP
R B "
W

Z S—
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codcey L~

"4’e((_°«AP<
< r
dalwo 9l emgill Job Ae érlomhid dnsly cilwo cla ;§°;

e

5}»{ Solve mathematical problems involving &
X- .. <

j/—:s applications on arc length or surface area Abll A
b o N

1) Arope is to be hung between two poles 40 meters:dpart. If the rope
assumes the shape of the catenary y = 10(e*/20 + e=*/20),
—20 < x < 20, compute the length of the rope.

| ?:o@\\% &
W™ o
\ .
W E——
& & P:ow\\%
S v >
e R N
N \\2
. PS)SA\ P:Oé&\\% % ?:O&b\
AN 0 D)
~\- ?’ [T %\\ ~\8- P»

2) A rope is to be hung between two poles 60 meters apart. If the rope
assumes the shape of the catenary y = 15(e*/3% + ¢=*/30),
—30 < x < 30, compute the length of the rope.

N B =
S S S
NGRS & g (S
o G &
o B NS o\ B>
N S N
W - W
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%; Sj\ Solve physical problems involving velocity | dgainll i pmll  Ae duibjnd €lanbi glilmngh ):::;
7.~ :t
p Identify the n@s&? conditions y(0) and y @\‘b >
\ Ps\ ?s\\ N
6) a) Anobjectis drop“bed from a height of 80 feet
b) An object is dropped from a height of 100 feet.
D \Ogo AP «06‘5\\%
o > X o >
c . ?‘\\ P,\'\P» ) ?*\\
; S\\. @“ @\.
":é) c) An object is released from a height of 60 feet with an upward velocity
of 10 ft/s.
dl A??Object Is released frongab%elght of 20 feet with a doymﬁvard
W velocity of 4 fts ¢ S i
L) A@@Bject is dropped from awelght of 24 meters | W@\\%
: W ?5\ s\v?‘\\ N\"P»\\
% f) An object is dropped from a height of 30 meters.
g) An obeect Is released from a height of 18 meters with an upwqrd
N o
\@i@%lty of 3 m/s. ¥ WP
W g\\'}\\ N
h) An object is released from a height of 6 meters with a downward
velocity of 1.2 m/s
@q;y A\ &a\\%
S WP >
N " W
U o
¥ &
AR . . A
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)q vor)';\;"\ "‘./@(0"‘?<
1\4%\' T }'« g"’
£ 8 Solve problems on projectiles | eulogacnll déya Ae dadarkai eliluno s, o

2
“’11)  An object is launched at gt;e@f% 0 = % radians from t@eﬁborizontal with an ‘\d

initial speed of 98 @/§\Determine the time of qutgﬁ\t\ and the horizontal

range.
AD
P;o@\ &
N s
R N
W e
& o e
P NS o
NS N NS
N N\\._P* (S
\D N
sl B Qi

2) N\QF‘D‘i\‘fcI the time of flight and-horizontal range of an object launched at angle
30° with initial speed 40 m/s. Repeat with an angle of 60-.

W > g
ot B 0
A > AN
> NS . fag
W (e N\
A\ 2 ne
o o S
\S o B> A\
> NS i >
W W st
é.. ‘r
c e
Q“i 3:/4‘
o 2
o Y
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T St S P o
% 3). Venus Williams has one of the fastest serves in women’s tennis. Suppose‘}g
3 that she hits a serve from a height of 10 feet at an initial speed of 120 mph £ X
p and at an angle of 6° belovg@i*he horizontal. The serve 1@%\%’ if the ball "8
A clears a 3'-high net thang’ 39" away and hits the &r(wﬁ’d in front of the 4

service line 60’ awa“§ Determine whether the serve is in or out. (1 mile=5280f)
\7 o
T\
: I3 ft
A\
: ?106%\ o
nie P»\.‘P» 39 ft [
Q\. S\'ﬁ‘ \/ .
60 ft\ /
& > o
S N o
(L & ad INRE
= e ™
S o S
W (S R W
o S =
S W o
W e ¥ W
S N\ N
St o S
W & W
. Repeat with an initial speed of 170 ft/s
(C\fz R J;
o ‘3\ iz
o 2
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\ e o.o,
A baseball pitcher releases the ball horizontally from a height of 6 ft with *
an initial speed of 130 ft/s. Find the height of the ball when it reaches

home plate 60 ft away . »\° o
\.\ ?»\J . >/
a5
W
I » 130 ft/s
6 ft
S & S
N o ¢ N e
W RS =0 x =60
S S o
St N S
NN N\\-'b INRE
\3@\\% @;A\\ ‘05%\\%
P’\\ P \ PO P*\.\ P
W NNS R, W
5) Repeat with an initial speed of 80 ft/s.
o S T
S S S
N\ & B (S
& W o
7 o 7
W - W
Fe R
O I
2 "
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base. N

A baseball player throws a ball toward first base 120 ft away. The baII is 7

released from a height of 5 ft with an initial speed of 120 ft/s at an angle

of 5° above the horizontal.\Find the height of the ball vgk@n it reaches first
N

P’\\

3£ 1»"__}.»
° B

,
Q.
Q)N N\ ‘

3

Let (x(t),y(t))

De the trajectory. In this C%Jse
5° is converted to m/36 radians.

Y (0yalas 2(0) = 0 ). = 12() cos gz ~ 119:54
y'(0) = 120 sin £~ 10.46 z(0) =
o A\ x'(t) = 119 o4 o\
?*\\?:0 \'\P‘\Ow x(t) = 119.54¢ P;\?:O
W g\&-?‘ N\
This is 120 when
t =120/119.54 = 1.00385.. ..
Meanwhile,
y" (t) = =32 y ()= —32t + 10.46
W W
%\_\?@6‘5 y(t) = —1662 + 1%46%+ 5 ?»\‘ww
W (1.00885) = —16(1@@0385) +10.46(1.00385) + 5
Y(1200885) ~ —.62 ft
N \D
» P&w\ : ?:oé&\\% \! ?:06%\
> o ™
W NNS W
\\:2 A\
. ?@w\ _ ¥ ) %\3&,\
P \\?‘ N
A &7 W
> A\ o
P»\.\?:O \'\?:06% ?»\'\P:O
T s N
J
o
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‘;:1\ Compute integrals using direct | pirlan dsway degiio dlgs eallolislzl
e
’/: computation and rules gwall planiwl
f._; i \'\(x > N '\00

— [WmJpJo)R)TJAJN)A)T]

RJUJL)E)S] ¥

xn+1
jx”dx = +c for n# —1 (power rule)
jsinxdx%= —Ccosx +¢ jcosxdx-smx+\c
_%\0&&\\ ?»6\\\% ?»6%\\
j@e%\zxdx =tanx + ¢ N\"'P\\\ fcsc xdx = - ®cotx + ¢
jsecxtanxdx=secx+c fcscxcotxdx——cscx+c
jexdx=ex+c Je"xdx=—ex+c
S NG B
x =tan lx +c & dx =S x+c
jlwf P jm i
‘.
dx =seclx+c J—dx—lnx +c
jIxI\/l—x2 x I
J/
e e
e S f'(x ) W
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cos(1/x) & S T
2
NG > e
o o A
Sa N o>
Q\\"?» 8 P»\\ \V\"P»
7) & N
cosx e dx
0
A\ 2 N2
R AN o
S = S po N DS
N S\"b NS
8) /4
/ sgetx ™M dx e o
07 P S
W e W
= o o
B S B
W N\\.' i W
e Nl
P P
o "
;"’3%‘&1\{8", Page 27 of 57 Final Review Term 3 , 2021-2022 0503050917 _« %%




DA
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Use integration by parts to compute

plakiwl degiio 639180 péy agaan €1lloli slsl
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degiio 639480 peg 629480 €1)lol&i slgl
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. Evaluate the mteg raL\\ i A
/ - N
VI + x2
A " A
N ?:06 - P:Ow\ A P:Oé)
D AN o
W S\&‘P‘ NN
S o . wé‘%\\%
2) P N
YRV a2 de »
o \@
S R o
2 w> N
0 S\"% 0
\Oé’%\\{bl 6&‘\% x)é;?‘\\%
3) \'\?» PP \'\P‘
4> 2 » >
o V 16 + x2 dx @\..?* 0
o ™ &
WP P S
N Q) S
S\g. N\\" @g.
i\a RS
“,; 2-\ é
wt,-” "(‘;t
Cdx3y Lo Page4lof57 Final Review Term 3 , 2021-2022 0503050917 .« ¥C"




dx
N A\
. ?336%\ . PS)&’
S S
W W
_ ‘06%\\% o | \oga\\%
WP DO o
B S B
@\. Q\'ﬁ Q&.
5) 1
xVx2 + 8 dx
0
o o =
S o™ 7
N W =
NS » RS
X B o
w N N
Q’&- 2 N\i' N\g.
6)
/ x> Vx2 + 9 dx
0
N N
s * E
?»\\ ?»\\?» S\‘ ?s\\
§(\\" @\'. ’
W2 A
. ?:06%\ «06‘2’\\% . P:O&A\
NS wr NS
N\'ﬂ. N\\?’ Q\&.

&Y Y
U 3
A s\ L
S &
8339y F. . Page 42 of 57 Final Review Term 3 , 2021-2022 0503050917 .« cf%i'i

7y N




@?’\\% P&@\\%
S N
NS W
| ?:06%\\% \06‘5\\% | Ploé&\\%
B o RN
A\ N1 " W
8) x+1 i
V4 + x?
_ ‘<>&>\\(A go\\(b . \O&b\\%
S N S
W R N
y> M
. ?»\a&‘\ ?:oa&\\% . ?:ow\
?’\ AN ?»\
NS & B O
9 g
) — dx
Va2 +4x
A A
: ?306%\ S : ?»\’6%\
NS ?»\-\ P> S
W NN W
& \
. ?:06%\ «06‘2’\\% . P,‘O&A\
P*\\ P&?» P*\\
W NN W
("\" f's)
RG 3,
o 1
/{; 2 e:{" Page 43 of 57 Final Review Term 3 , 2021-2022 0503050917 sl O:A ;‘

A



b ‘ LR e ;/@( )
‘u}é- : : : : DAY
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_ Solve problems involving differential
’ equations of the form y' = ky satisfying
o an indicated initial condition

P>

heo bilsil byi g Y = ky
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1) If you invest AED 1000 at an annual morabaha rate of 8%, compare the

value of the investment after 1 year under the following forms of
compounding
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""_“‘\3') One of the authors bought a set of basketball trading cards in1985 for $34%f
In 1995, the “book price” for this set was $9800. £\

(a) Assuming a constant percentage return on this investment;find an equation N
for the worth of the sg&&t\‘tfme t years (where t = NQ.(sx')?responds to 1985).
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(b) At this rate of return, what would the set have been worth in 2005?
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(c) The autbig&r also bought a set of bg@eball cards in 1985, costing $22. In 1995,
thig\-sé\f was worth $32. At thb(\smffe of return, what Wouldntlg@%’et have been

worth in 2005? O W
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W)” S "\‘;W
¢3")  Suppose that the value of a $40,000 asset decreases at a constant "’jf;';,}
J,?' percentage rate of 10%. Find its worth after LN
“n \> W f
A . P\\?@\ . P&&b\ }\‘
> >
W W
(@) 10 ye%gg\@nd & (b) 20 years &
?»\.\?» » O %\'\?‘
N @\,.P* &

Compare tggse values to a $40,000 aksset that is depreciated to no g@tue in 20

years lg&lhg linear depreC|at|on %\3
A\ NS
\\Q\ o,
o &
Y S
VN\. N\(.

W .

Find the general solution of separable

differential equations of first order

iyl Jgill diayall éno dabiolés €allaland plall S slel
adll

The differential equation is sepg\(alﬁé. Find the general solutiag, in an explicit
form if possible.
1) wyl=d+ 1)y
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