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Unds Bs Appiliention of Iniegraiion

. 6.1 AREA BETWEEN CURVES jUz( w-gin) joha
; S (" upper lower
1 % Area = Ll ( ﬁmcﬁon)_( function ) dx J’z/

y = glx)
Y2 ‘oh left
Area = j:v ) ( ﬁlzftlfm ) _( ﬁlﬂit]bﬂ ) d& Q

Y1

1) | Find the area bounded by the graphs of y = x% , x = y?

1 \
A)A=j;)(x—x2)dx J(‘E“i)d%

A=f01(\/§—x2)dx ;

1
0) A=f0(y2—y)dx

D) Aznfl(\/f—xz)dx

2) Find the area bounded by the graphs of "y =4 — x

2
A) A=L(4—x2)dx j(u{ﬁ-@(’[““’@*’jopx

B) A=j2(x2—4)dx 5 f@m&), ot
0

LQi/Azfz(ZL—xz)dx
~2
2
D) A=[ (V4 —v)dx
=g

-
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&)
D)

LB A, + A,

3) Find the area bounded by the graphs of y =x?, y=2—x andy =0
M 1 v | Choose two answers
a=| (@-»-y)dy j (R@»\L_\gﬁw Aj : 2
0
5 X
o)) > U qr
B) A==y - y)dy O
0 = <~ 2 -
2 j l2-9) -y dj Al A 5)
@) A=f((2—x)—x2)dx . o1 N
0 \ ' -
558 e ‘@2 A= S A flo et
)A=fx dx+f 2 —x)dx A b l
In terms of A;, A, and A5, identify the area given the integral
2 uﬂ)ﬂr (ower~
9 (4 — x?)dx
o Y—T = .
A) A = 3,6 P S Y

L Ab
y=4 Y=Y iy =0y

2 P i . ,
Q g0 é =y Al

"\j \,((32 2)d % :SJ&_J £9 4y e
n? - r'vJ«z . ((2 3) du 2

A3

A, + A;

In terms of A1, Az and ﬁ3, 1dent1fy the area given the integral

.. f (2x — x?)dx
0
A) A, A
B) A, + A, ' ="
A
C) Az Ay
A
D) AS 2 i
5)E In terms of A;, A, and A5, identify the area given the integral
4
find |@)..[ (2= 7)dy
0

o J, (5-1)e
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6) Find the area enclosed by the graphs of y =x + 1 andy = x? — 2x -I;l/_\

i 1

- et <2y = \( 2=\

VK{A = f:((x +1) —r(\pi:i)z) dy & y=x+l
By A=L3((1+y)—(ﬁ+1))dy

3
o) A=f (x—1D2=(x+1)dx
0

D)Azfg((le)—(x—l)zdx P
1

7) Find the area enclosed by the graphs of g(x) = x and f(x) = Vx

Ve
(|

y =+

1
A) Azf (Vx —x) dx
1

0 1
B) A:f 3\'/de—fxdx
-1 0

Q) A= f_ol(i/;- x) dx — J:(x — %) dx
Dy A= [_Ol(x ¥ Ll(%—x) dx

8) Find the area enclosed by the graphs of y = x and y = 4x — x?

4
A)A=f(x—(4x—x2))dx :
0 : y=4
4
B) A=f ((4x — x?) —x) dx ;
0
4 2

C) A=f0 (y—(x/m))dy | ..
W{A=L3((4x—x2)—x)dx 1 R I‘;.

Page 3 of 55 Final review Grade 12 Advanced T3 2020 Mr. Ali Abdalla 0503050917



A de
[xx"

a1t e
C) A=§—ln\/§ ?C\:“‘DL{‘M\Z\G—%B;

-

\‘ "}C\V‘\\‘O}\ %

9) Find the area enclosed by the graphs of y =tan™!x , x = 1 and x-axis
s
W A=7-IV2  (pl (daamdry T ] 0 O
we dumaes,  dirsdat Sk
T NPt
B) A =Z+ll’l V2 %}"‘l IPa"h clu*: i-n\-z“—\!-\rl - A 5/

= SeTon A
I8
D) A=——1In2 B R VU N\ VSO SO X
4 T Q T
10) | Find the area enclosed by the graphs of y = x and y = 4x — x?

&

A) A=22+2 fCD)’.‘,gm’Y\ol'V\

2

o v>,\ y = cos(x) ;;7.5-1(;1)‘\
(P/A =2 \/i— 2 e jkgw\b G,%)ch\ Ay . B
=
C) A=V2+2
= _//
D) A= 2-2 ™ 7.4
11) Graph and find the area of the region determined by the intersections of the
curves. y=%x, y=6-x, y=2, y=20
=) T 2
a) 4= ((ogght -1t )ay | 5
S e 5
mame ooy ) B
= -l | >
/C)—;_ . j'z QR ,//A// Y=4
— . é_ ?’ 4 3 -2 I_I ] 2 3 4 5 6 i
- o j -2 %”K'LXZ \
% )
mwsw g de@)

Page 4 of 55 Final review Grade 12 Advanced T3 2020

Mr. Ali Abdalla 0503050917



12) | Find the area enclosed by two curves in the following graph

b
AY A= f [FG0) — g(0)] dx

b
B) A= f [g() — (0] dx

-“
A

y =f(x)

b
C) Azf f(x)dx

b
D) A =f g(x)dx

y = g(x)

P X

13) | Find the area enclosed by the graphs of y =i and y =xi2, 1<x<2
2r1 1
A) A=f — ——|dx
1 x5 x
(B A=In2——
2
X0 A=mn2+2

KD) A=2In2+1

in

14) Find the area of the region bounded by y =vx —1 andx — 2y =1,
1<x<5
4
(M A=3  -
By A=

e
C) A=2 FE

2

D) A=+3-2
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Mr. Ali Abdalla

Mr. Ali Abdalla

Find area of the shaded area in each graph.
N

——

(S;nfx _ G 9&) A%

Mr.

}S’ Ali Abdalla N VIr. Ali A
A S,_,_.,
X

0503050917

=i ) PP

_ B C@S)( - 8‘/[')'( w nl Sm/d4
AT -
A Yy = cosx

s s

Mr. Ali Abdalla r. Ali Abdalla

Mr.

Ali Abdalla

M

Ali Abdalla

Mr. Ali Abdalla Mr. Ali Abdalla

(-2,-8) -84

S
_104+ 8(x)=—x“+2x

fxr= 3P == 10x

Mr. Ali Abdalla Mr. Ali Abdalla

0503050917

I Ali Al -~
Mr. Ali Abdalla

Mr. Ali Abdalla

Mr. Ali Abdalla
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' 5.2-3 VOLUME: SLICING, DISKS AND WASHERS

1-Volumes by Slicing W

If a solid has a cross sectio (x) then the volume is:

(/p it Vel
oSS Sszs;}rusm& Rren

Remember: 2D cross sections area:

Square: Rectangle:
A =s? A=1fw

Semicircle: Equilateral triangle:
A=1nr? m A=p2 b/ \p
2 ¥* 4

nght isosceles trlangle
A ==p2
2
-

Find the Volume of the solid with cross-sectional area ﬁlﬁc) = 11(4 — x)?

Find the volume of the solid with cross-sectional area A(x) = x + 2
16) = X 3
,—1<x<3 5
124
A)V—3 J= S AGY dn
(=%
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17) Find the volume of the solid with cross-sectional area A(x) = 10e%01*
,0<x<10 ~ lo
(&) V =1000(e®! — 1) N \S S Ly
B) V =1000(e%! + 1) > »
10 S A=A
C) ¥ =1000(e™® — 1) o.8% . \
D) V =1000(el —1) 0™ i ©

©-0\ , Vazl-»

Use the slicing method to find the volume of the solid whose base is the
18) |areabetween x = y? and x = 9 whose slices perpendicular to the x-axis

are semicircles. Y
MV'—_TE O‘:FHCHJ:L):ZFL ' . f \é 'S—
_81 4 elz
B V= 2 fs G ?'ZZ-’ - =
L) V=97 2 > :
g1 V= Skﬂ& @ < \
D) V =T P\A_)— L \'\(\S;.) T'?(

Use the slicing method to find the'volume of the solid whose base is the
19) |area between x = y2 and x = 9 and whose slices perpendicular to the x-
axis are an equilateral triangle

Mvzsz_ﬁ A = {2 - (%) = 23
B) v=20 A

C) sl %ﬁ

D) V:%l. Alp) == 2

Use the given table of values to ¢stimmate the volume of the solid formed by
revolving y = f(x), 0 < x < 3, about the x-axis.

20) X 0'05 1.0/1.5/2.0/2.5/3.0

f(x)20]/12/09/04|1.0(1.4|1.6

@BV =407z CPD(H) P oB e T e

SvPsp N
B) V = 40.7x ~p
o \6) x 2 (L) =4l
_ 05 | Y4 yryu) x 2(e-8) 1l
C) Wo=4.07 = ey
D) V = 6.0157 N

S
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Find the volume of a pyramid of height 160 feet that has a square base of
side 300 feet. o oy g

%/V 4,800,000 f©

B) V = 4,000,000 f¢ o e [
_ 3 . O = 3D “E. A : |

C) V = 480,000 ft o B, TR \bot
- 3 - \S

D) V = 24,000 ft [‘_ sl gl (s

Suppose that instead of completing a pyramid with a squaré base of side
22) | 750 feet, the builders had stopped at height 250 feet (with a square plateau
top of side 375 feet). Compute the volume of this structure.

250 W = ﬁ?“_Q?— -3
V‘/ f ——x+750) dx 256 — N
(232

(7-50] S35,

250
B) V—f ( x+750) dx
0 2

2

250 2
Q) v =f (—§x+ 750) dx 250
0

2

250 3
D) v =f (—-—x+375) dx
0 2

Use the slicing method to find the volume of the solid whose base is the
23) |areabetween y = 2x and y = x? and whose slices perpendicular to the

x-axis are semicircles.

A) V=gﬂ.'
4
p ARV =5
2 Aln) = 2 XY
v=2
15
4
D) V_E 5
N
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2- The Method of Disks: use one of the following integration:

X2 y2 y
v=["mifPdx  or v=[" rlgoPdy ]
) AP — Vi —
) Cross-sectional area = 12

W2
Cross-sectional area = mr?
y=J®)
<

R /gosh

t —p X
Xy X2

3y |

3-The Method of Washers
—— About xaxis (y=0)or y =4

The volume of a solid resulting from revolving the region R about
the x-axis or y = A4 given by:

b where 1, is the outer radius of the solid, and
V= f T (Toz - Tiz) dx 7 is the inner radius of the solid

a The radius must be as function of x
A :
| y=4 ¥
T Imlr radius: 15
Outer radius:
To Inner radius: I
T
R \Outer radius: Ty
L'} R
—» X
—— About yraxis(x =0)or x =4

The volume of a solid resulting from revolving the region R about
the y~axis or x = A given by:

b Where 1 . is the outer radius of the solid,
V= f s (T'Oz — riz) dy and 7; is the inner radius of the solid
a

The radius must be as function of y

-
)|
3 R
Outer radius:
Ty Inner radius:
L
R

+

—> X
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We find volume using cylindrical shells using the

following base:
n

b
V=T1Lilr101o 2n ¢; f(c;) Ax =f 2mx f(x) dx
=1 a
Where xrepresent the radius
( distance between the shell and revolving axis)
and f(x) is the height of the shell and the shell

must be parallel to the axis of revolution

y =f(x)

b d
[ V=f27rrhdx Or V=onrhd3J
a C

Where r represent the radius (distance between the shell and revolving axis) and h
1s the height of the shell and the shell must be parallel to the axis of revolution

24) Let Rbe the region boundedby y =Inx, y=0, y=3 and x = 0.
Compute the volume of the solid formed by revolving R about y-axis.
3 b
_ 2
A)V—nj;[lny] dy \I:TYJTldly
e3 >
B) VY=o f Iny]*d 2
’ 2
M m f e? dy i
0 = g@ 0&&5
In(3)
D) V=nm f e?Y dy o
0
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Find the volume of the solid obtained by rotating the region bounded by the

25) curve y = vx + 1 and the lines y = 0 and x = 4 about the x-axis.

4
A) V=Trf [x + 1]? dx
=1

4
V = 1)d
Mﬁf_fﬁ ) dx
5
0) v=nf (v? — 1) dy
0

4
D) V=1,rf Vx + 1dx
-1

&
2

Set up an integral for the volume of the solid obtained by rotating the
region bounded by the curve 9x2 + y# = 9 about x-axis

W/ 911[ (1—x%)dx

B) V= 97rf v1—x2%dx

26)

—J-1

Let R be the region bounded by y = x2 and y = 4. Which of the following
gives the volume of the solid formed by revolving R about y-axis.

: 2
A)V=ﬂff2x4dx r=x =49 9}9 M=x 3

7 “_ A <
B) V=ﬂrf_1\/'fdy \/;’TJ(@) o\j %
rde o fy N\

| 1 1 .
T T T I

2 }
D) V:n’f ydy —"r =D, =] 1 2 3
0

27)
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28) Let R be the region bounded by ¥ = x2 and y = 8 — x2. Which of the
following glves the volume of the solid formed by revolvmg R about x-axis.
A) V—16nf (2 —x?)dx R=g=x iR
=" ?
% 14 ¢
B) V=167If (4—x2)dx \/:TJR“\C Az 5 Q-ﬂﬁ & -
-2 2 i T
2 - P , \
) V=16f (4—-x%dx Tj(g )_@N :
l.\
= 'q \6 * —A’ 1 =%\
WS § A | \y_:j 4 5{} /\\)
D) V =.32n (x —8x% +32) dx 9 U “raar 559 T
29) Let R be the region bounded by y = 4x — x? and y = x. Compute the
volume of the solid formed by revolving R about y-axis. ol A=t
3 Py 5
h <
A)V=ﬂj(x3—3x2)dx Wagher X  SESEL mmas e aat
0 Sk ==RiEE
3 - \(":.j :Z- . ew—tgu?f
B) V= nf (Bx—x%)?dx Y=x : X
0 W= Ypst— = \'
3 "/ZL y=2 b
&) V=27If (x3 —3x?) dx ‘32“ 1A )
N §
. e —
VH{V = an (Bx%2—x3) dx _ z)_’t(j k% .
0

30)

revolved about the y-axis

Use cylindrical shells to find the volume of the solid generated when the
region R in the first quadrant enclosed between y = x and y = x? is

1
A) V=T[f (x? — x3) dx
0

1
C V=27If x3 —x?) dx
7( ) 0( ) 1‘(\&‘7’—(1-7}\&%

A.V_,}‘%th_,’ dr
1 (1. 1)
VBTV=27IJ. (x? —x3) dx - y=x
r: W
0 o
b 2 -

Weef el L5 cij

\ 2>

1 \
D) V=21rf (x3+x%) dx gvg#%l o A
0 [<Y
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Find the volume of the solid generated when the region R under y = x?

over the interval [0, 2] is revolved about the line y=—1 REN ﬁ-_m’fg
yz)/— 27 f (y+1)(2- dy 3 t e ppadnen ~\ep)
-ty ) o, e
= Reght - e [ r ~
B) V=2nf(y—1)(2—\/§)dy i
C)V=2nf(y+1) 2+ ./y)dy "
04 ( \/_) Q—TJ(H ) (2-y )olm l(j ’ >
B N
D) V=2n:f (y—l)(2+\/§)dy y=-1 7
0

32) The graph of y =

in terms of 7 , the volume of the solid generated

Vvsin2x ,0<x < g , 18 rotated 360° around x-axis. Find

5 L
Mq’rl/:nfzsiandx 7T:S & OLK

0
T

2
B) Vznf vVsin 2x dx
0

Dreks

)

y = yfsin(Px

C) v= RJZ (sin 2x)? dx
0

A

D) V=27rf2

0

sin 2x dx

0

m/

Let R be the region bounded by y = sinx and y = sin3 x .

33) | Find an expression for the volume of the solid formed by revolving R about
thelinex =m/2 and 0 < x < /2 Dides 3 '*'“,-'CJB
/2 71_2 g
A) V= nf (— —x ) (sin® x — sin x)dx @‘*\mk\\/‘“ e
OIS e
LRy
I/B/V@f ——x (smx—sm dx Y= iy
b Tl el y = sin(z)
/2 T -
— - e o 4B
) V—T[J(; (2 x) (sinx — sin® x) dx : =
ﬂ:/4 T fe—— i}
D) V:47rf (E—x) (sin® x — sin x)dx N\
0
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Let R be the region bounded by y = +/x and y = x?

34)

. Find an expression

for the volume of the solid formed by revolving R about the y-axis

ih

A)Vznf x? (Vx — x?)dx
B) V=nf0 x? (x? —/x)dx

R 4

| « Shelly A
Wdwws Aoy

1
D) V=27rf x (x? = Vx)dx
0

35)

Find the volume of the solid obtained by rotating the region under the
curve y = 2x2 about the x-axis between x = 1 and x = 2

124 i '
M= = " \““ Q " :D__\_E\.Q_S
208
B) V="r TYJ (25) dx ‘
32 -
C) V=?71' o j sz dk \:
\/ : i |
144 v x
D) famg® T B ¥ \ | =
36) Find the volume of the solid obtained by rotating the region under the
curve y = 3x — x? and xaxis about the y-axis ™Sy Y
) Wasers K
A) V <heW S &
%
81 =
B) Vi=—n kL P
10 = B2 —2
OV 27 j\
—
Lk 2“5 X (32 - 2\
27
D) V = TTL’ \_/’/
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37) Triangle ABC, A(O,h) , B(r,h) , C(0,0) Find an expression for the volume
of the solid resulting by rotating the triangle ABC about the jy~axis—
r? (T = =90 ML
A) V=—zfx2dx [ r
0 W ’
qorda (" ! d= w.X XP
B) V:?fxzdx 8%%_ Ltb
. ~ \
2 pr \ﬂ
C) V= —zf y*dy T
s " \I:T\“j@(ﬂﬂ 4y
r ! (ci0.0 A
Vi mgra| v dy hila L e g
h20 :WU(_{TZF Ok% - - \'7{8CJI

Find an expression for the VoluméD of the indicated solid of revolutlon >f'he
region bounded by x = 4 — y? and x = y* — 4 revolved about y= 4 N

A) V=2n f (4 — )4 - y2) dy
bBﬂ/V-fhr (4 y)(4 y*) dy

C) V=21rf (y—4)4—-y?)dy

38)

2
D) V=dr [ G-9G-y)ay
L)

Suppose that the triangle with vertices (—1,—1), (0,1) and (1,—1) is
revolved about the y-axis. Find an expression for the volume of the

resultinglsolid : A ) .
V()V=nf (%)dy d:’-i%_\‘\

_11 1_y2
B) V=27rf (—) dy

N 2

1 1+ 2
) V=nf (—y) dy

i\ 2

g17p 1
D) v=3| a-ya

39)
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zl—\ jk;' j 6

40)

Find an exprgssion for the volume of a sphere by revolving the circle
x? + Lﬁbout the y-axis

. z \[_'\_._\ﬂ\h 4_?
A) V—n[_;/ y? dy %:,t\['_/"‘: r; LL
qu/V—ﬂ'f( JT=F) @ 5—1/’- v
6@5 - ///\r
0) V_in,, (r —y*)dy FTJUF 91,) 5
D) V=§f_(r—y)2dy el

Find the volume of the solid resulting from revolving the region
bounded by the curvesy = 9 —x?and y =2 from x =0 to x =+/7
about the y-axis. >F=q-Y = = =|q -y N

41)

9
A) V=ﬂff (9 —y)*dy V= ae
29
B) V=HJ\/9—ydy \J:ﬂgg\d‘j
2

VQ)/V=nf9(9—y)dy ™ fq@'-‘ﬂ) 49

9
D) V=7rf (9—y)*dy
2

Find the volume of The region boundedby y = x,y = —x and y = 2
42)
revolved about y = 3
40 2 =3~
) Lo A V=4 | y3 - y)dy e (‘5)—-13
3 0 5 J=3
20 ’
B) ?n B) V=2nfy(3—y)dy
0
10 2 2w | (k) &/ I
@) i C) V=1Tfy(3—-y)dy s /-,to
0 Lﬁ?’j(ﬂ-‘b)fﬁ &) + ;
40 4 |
DT D) V=4]G-nay \
0
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Let R be the region bounded by y = 4 — 2x, the x-axis and the y-axis.
Compute the volume of the solid formed by revolving R about the given
line. (a)the yraxis  (b) the x-axis cy=4

(dy=—-4 (€)x =2 (fjx =—2

43)
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Find the volume of the solid resulting from revolving the region bounded

44) |by the curves y =secx thelines y =0,x = 0 on the interval [Og]

about the x-axis.

VA
ra— r:ﬁC e y = sec(x
A) 73 ”\S(: @)
VYo T | Sef x A~
B) = g P
° I;/ i3 /')
C &
) mV3 _ \‘C’\‘Nx’ls g
8m )
D) M'%
) 3

Find the volume of the solid resulting from revolving the region bounded by

45) |the curves y =sinx the lines y = 0 on the interval [O,E] about

the y-axis.

2/ S\
Wimaiisise -

y = sin(x)

A) 3m

C) m

2

Dx

5\/\6\8 OV \UO‘SM

e YA
b( \M\/\ L”/‘—,/_,?
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— Arc length 5
To find the Arc Length use: f J1+[f(x)]? dx
a

— Surface Area b
To find the Surface Area use: 21?[ OOV + [f(x)]? dx
a

46) Find the arc length of the graph of y = 4x3/2 on the intervyal [1, D

A) s @Lzm dx B JJ | [P9)

2 X / o B
%Ts=f\/1+36xdx s 8% = Y= Yl5]K
e = = 6=
C) s'= 8nf x*3 1+ 36xdx \
2 ' S = \‘5 \a 362
D) S=f\/1+36x2dx J
1
47) Find the arc length of the graph of y = In(cos x) on the interval [0’ E]_
i 4
/4 .
@S=f secx dx 5 — ﬂ———L&f\x) — Stax
0 Cioyd 2% Cs> 7~
/4
B) S=f sec x dx j '\m\(\?k
0
/4 Ch’ "
O S=f tanx dx = = *%@J\X
0

/4
D) s=f \J1—tan?x dx J Sec A~
0

F&%%?& B Ss;i?«j

Page 20 of 55 Final review Grade 12 Advanced T3 2020 Mr. Ali Abdalla 0503050917



48)

the interval [0, 1] about the x-axis.

Find the area of the surface formed by revolving the graph of y = x3 on

1
D) S= 61rf x%/1+ 9x* dx
0

A) S=2Hf1x3 1+ 3x% dx S cQT}"J 4?(M)\} 1-3‘-[9(2«)3 o %
B)S=6nf1x2 1+ 3x* dx Y= % =D L\d}@%) I

1 S |
C&/Sﬁf 3y 1+ 9x* dx S:— ’?_’\“Bg’)c \*0\)(
0
0

49) | Find the arc length of the graph of y = sinx on the interval [0, 7].

W.S’:J. v 1+ cos?x dx

0

B) S=2ﬂrf sinxv1+ cosx dx
0

3
C) S=j sinx+/1+ cos? x dx
0

D) S=21rj V14 cos?x dx
0

S0) the interval [— EE] about x-axis

Find the area of the surface formed by revolving the graph y = cosx on

A) S=2m \/1+sin2x dx

—1/2
/2
B) S=2Hf cosxV1+sinx dx
—m/2
/2
\@/S=Zﬂj cosx+/ 1+ sin® x dx
—1/2
/2
D) §o= f 1 + sin® x dx

/2
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51) | Find the arc length of the graph of y = % + % on the mterval [1,2]

52) | Find the total length of the graph of the asteroid x2/3 + y?/3 = 4

L
whl% e s v -4l
A 48 ) p|! = =N VA ; (Ll%)
__ - %) =
B) 12

C) 24

D) 36

53) | The length of the arc of f(x) = V1 — x? fromx=0t0x=% is

w
A s=1
6

T
B) $==

T

%) g —
E

D) s=-
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54) | The length of the arc of y = sin(\/f) in the interval [a, b] given by:

A) Lb\/x+cosz(\/3_c) dx

B) fb\/1+cosz(\/§) dx

b
o [ \/sinz(\ff)+$cosz(ﬁ) dx

o [ 1+ e @ |

53) | The point (1, 6) lies on the curve of f(x). Which of the following represent
the function f(x) =3

If the leng’w@qe arc of f(x) inthe 1ntervalm 19 f vV 1 1+ 9x4 dx.

A) f(x) =3+ 3x? * ﬁWﬁ%ﬁ ‘ﬁg

) @) =5+x7) [$63) - Foo = -2

3 P(%} 5 3 S Iz %(%}: —72' '\‘CL
C) fx)=5-x Jg_mhx.%Q\ § = =% «C
! _k-C_\ i B2

o) FEe-0  poiaa)

1
56) | Find the length of the graph of x = eiy +e & ,—1<€9=1

N s b 122 pfefon
e—1

B)s=2(e )
e—1

o =205

D)s=2(e\7;)
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57) Suppose that the circle x? @ r2 is revolved about the j-axis.
ute the surface area. R P E )

@{@ B AT J AR Jl-&@fn):\ldﬁ:%‘w\
S Y \ R — _

B) S=4nr j I W

T L =

- &: Yy —x \(/

G S=2g7 e ™ 3 a §&
iy i 22N
4 B :
D) S=§T[T'3 \m{\ ! (\/‘7 - /J\/}\

Find the area of the surface formed by revolving the”g/—mph y =Inx on the
interval about x-axis

58)

[1,2]
A) Lz 1-|-xi2 dx S: Qfﬁj?(ﬂd b A @f(m}\
S A W e
B) LZR 1+x_2 dx -
2
) flﬂ/ 1+xi2 dx

= / 1
Ug) f 2mwinx 1+—2- dx
1 X
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()= W) =pU (L) = =
S PiajectiEMotian - -3 o =3

A diver(drops from a height@et. Which of the following gives the
initial conditions :

h(0) = 64 ft, K@) =0
B) h(0) =64 ft, h'(t)=32ft/s
C) h(0)=64ft, h'"(t) =32ft/s
D)[h(0) =0}, hA"(t) =-32ft/s

59)

S
60) | A diver drops from a height @ What is the velocity at impact?

k fe;-:x\, \’\MO\ /] -1 =g
A) 32ft/s“i w . =1 dey

o . - T
h(:é) _ W)= 6«
\/\(JQ)T —3TR X Cy b= 0+xCy D Cy =60
0 - o & &aosom™ = Al
Al L) = AR 2

\
64 ft/s = ,
@ NSNS \ \(\(%)— =295 Qo) ~td £+ e ot
D) 46 ft/s WLy b 4Ty ERVSSSWATENN :)Jf;d\
Identify the initial condition_y(0) and y'(0) for the vertical motion, if the

61) | object is thrown at a velocity of 6 m/s from a height of 30 m. (take the
originto be the ground ) “MrAll Abdal

y(0) =30, y'(8)=-6 (&) =-6| wls

B) 23 ft/s

B) y(O) =1, y'(ﬁ) = —6 \(\L(s) :9(&)) - 3o
C) y(0y=30, y'@=6 l!
D) y(0)=0, y@®=6 SN !
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62) A force o@ounds stretches a spring\l foot. Find the work done to
stretch the spring 84nches beyond its natural length.
V,() 43—0 ft-1b F=kn 2 W= j - dn FTT VT
- I
B) 40 fi-lb st 2

| 60 — S A AU
SO 13- R <
‘ F‘; 60;{_\ ) =X 1

D) 192 ft-Ib &inches = —-%ea

= N

A car-engine exerts a force of | 800 + 2x nds when the caris atposition

53) x miles. Find the work done as the car moves fromx = 0tox = 8

4646 mils- d
A) mils-poun sl & X(SOQ*ZK)dX“
B) 6400 mils-pound

2 |\ B
/() 6464 mils-pound =, Do er 2% \
D) 7400 mils-pound —  GUEUN  wi) _PoseT
If a wall applies a force of f(t) = 3000t(2 — t) pounds to a car for
64) 0 <t < 2, find the impulse. Kﬁ\ A SUEA
If the car (mass m = 100 slugs) is motionless after the collision,
compute its speed before the collision. _ Yoo = \os B

RS

B =400 , Av=4ft/s s X
) 4 - 8 206060 (chw {313 d(\
C) J=4400 , Av =44 1t/s T8

L
= I kS - Yoo
D) /=400 , Av =40 ft/s = S’OOOH ~SU\G

L@ ,lﬂv:40f@ ‘5: S;G‘)dr\_ P= Ldé‘k_orlt;

65) | Determine the work done in lifting a 50-pound object 4 feet.

A) 20 foot-pound F Cgr\&\-avv(" 45\
B) 400 foot-pound W = C.d Al * | ‘
@200 foot-pound A (,f ‘L

D) 40 foot-pound e RN 1\3& Po\mJ\ ==
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A bucket is lifted-adistance of 80 feet at the rate of 4 ft/s. The bucket
66) | initially contai ounds of sand but leaks at a rate of 2 Ib/s. Compute
the work done. — ©
A) 6220 foot-pound j‘iﬁ: i, AL al % 4

@‘/6100 foot-pound

C) 640 foot-pound

F-tvo - —o

D) 4600 foot-pound

67) A water tower is spherical in shape with radius 20 feet, extending fronQO_O)
2 feet té 240) feet above ground. €Compute the work done in filling the tank

from the ground

LaF 146432000() foot-pound 1 (ea)-(as- .%}“

= Yoo = {00+ x-7t
B) 146432000 foot-pound

0) 14643200@ foot-pound

_ K
D) 70720000@ foot-pound W 6”&”»‘ d
W= ) gk dx = 6en J@ o n—t) (28670 X

=N )
67)b | Compute the work done in filling the tank W Coedy

M/70720000 m  foot-pound
&7. ujw(w ) (1 AN

B) 70720000 foot-pound
C) 14643200m foot-pound
D) 144 x10°  foot-pound

\(\‘ W g == s

67)c | Compute the work done in pumping all of the water out th@
f 133120007 foot-pound fw T {},
B) 9152000 foot-pound |
C) 9152000  foot-pound
D) 13312000 foot-pound
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A water tank is in the shape of a right circular cone of altitude 10 feet and
68) | base radius 5 feet, with its vertex at the ground. If the tank is full, find the
work done in pumping all of the water out the top of the tank.

LAY 130007 foot-pound  fanb:- 5 = % S
B) 13000 foot-pound K C S5 lo 1

(8
C) 1300w foot-pound V= 61‘*]*1 "3@3 -») d

W= f (p)(mr?)(H — x)dx
£aw (1,18

D) 40000 foot-pound

o, | Sl TR "VV“'I_/'Jﬁ

Two laborers share the job of dlgglng a rectangular hole 10 feet deep. The
69) | dirt from the hole is cleared away by other laborers. Assuming a constant
density of dirt, how deep should the first worker dig to do half the work?

P SVZ et AR W2 Smkx dx = 5!\ F=rod
B) 5 feet@

= dA
O 2E o (W= Z2E) . e
D) ,‘Z/\)( feet_ W,=2 j i I o A %kx\é ji%\Qq ]fo?f—i

7

A force of 5 pounds stretches a spring 24 inches from its natural lerfgth.
70) | If the work done in stretching the spring x feet beyond its natural length is

20 ft-1b. find the value of x? %diz % Db
x - 4 Natural length (F = 0)
B) x = 48
C) x=5 [
) DER) e )R
D) x =15 b J

20 = "5 L2\, =Za
Find the work done by pumping out water from the top of a cylindrical tank
71) |3 ftinradius and 10 ft tall, if the tank isnitially full. (The density of water

is 62.4 Ib/ft)) b
A W =56L16m [ (10 - x) dx .
B) W =187.5n fm (10 — x) dx f\ /T 7( s-x) ¥
C) W =62 41rf (10 — x) dx th L (p)(mz)(H_x)dx ;- \‘
D) W =5616m [ (10 -x) dx jéw@(tb N —

| B!
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A rocket full of fuel weighs 10,000 pounds at launch. After launch, the
rocket gains altitude and loses weight as the fuel burns. Assume that the
rocket loses 1 pound of fuel for every 15 feet of altitude gained. Find the
work done raising the rocket to an altitude of 30,000 feet.

72)

0 W =27 x 108 fi-lb

B) W =27 x107 fi-Ib
C) W =2.07 x107 fi-Ib

D) W =27 x 10° ft-Ib

A weightlifter lifts 250 pounds a distance of 20 inches. Find the work done

73)

(as measured in foot-pounds) A oot — A2 . S Pt
e 0= , 8 =
A) W = 1250 foot-pound
T s 290k T
B) W =— foot-pound
) p o

3050917 \ 2%
@ = 1750 foot-pound - g

D) W = 5000 foot-pound

A thrust-time curve f(t) = 10te~%/3 for a model rocket is shown. Compute

the impulse (0 <t <6 ) PN |
, - Ak
A) ] =90 —270e2 ot g} = J F&
D
2 L v | Iy
B) ] =90+ 270e” ust  HM-el ¥ -
v =df 4- 3 @ﬁ_} Ca ZOJ Lk :(J
C) J,=90 — 270> e R
3t ¢ e 53 eIl \«\\ @N«Tﬂ \UB
: : 7
=90 + 270e2 4, 2 a4\ 125 25 375 5~
o e “fcret“\,\ 38

A crash test is performed on a vehicle. The force of the wall on

the front bumper is shown in the Mmate the impulse " Y
13

and the speed of the vehicle (use ni = 200 slugs). W
t(s) “PoPo.1 | 02 0.3 04" {+0.5 | 0.6 o 8 U
F (1b) | 0 | 8000 | 16,000 | 24,000 | 15.000 | 9000 | 0

R QLK 31( = 15 U\L%W) = 2 (M) ﬂb\(lw-m) X lUﬁIW)-\cU\L‘iW\Q—\Q
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v

v

f(x)=0

( Suppose that X is a random variable that may assume any value x with )
a < x < b. A probability density function ( pdf ) for X is a function

f (x) satisfying

K a<x<bh

[ f() dx =1

The probability that the (observed) value of X falls between ¢ and d is
given by the area under the graph of the pdf on that interval. That is,

d
P(cSXSd)zf f(x) dx

e J
/—( The Mean | N
The mean p of a random variable with pdf f (x) on the interval [a, b] is

given by
b
p= j x f(x) dx
\ a J

Median (c¢) — upper (3"%) quartile (Q3) — lower (1%) quartile (Q4) given by

~ Median ¢

fcf(x) dx = 0.5

&

quartile Q3

lower (1%) @ _
Syatile) ) f(x) dx = 0.25
nuz (e * F(x) dx = 0.75

a

On the
mterval
[a, b]
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75) | Which function is probability density function on the interval [0,1]

A) fx) = \ \\ = g
B)ﬂm—iz SLM% dn TN
=

C) fx) =

D) f(x)= 4x

76) Fing the-value Of@for which f(x) = ¢ e™** is a probability density function
( pdf) on the intervaﬁo, 1] ‘ e — = <
NS D

1 — g=3/2

B) 1 — o-18 V(asxd b)= f&}m i

1
A = —(1 — -4 — Y
X 4(43 ) [eedn o |
.@ _ o l
1 T g ! L =
Oy 8 =1—g* e >
4 il é — \] = —\4
o 8 = 1+ e~
Suppose that tw years f a certain brand of lightbulb is
77) | exponentially dis ed wi f f(x) = 6e~%*. Find the probability that
a given lightbulb lasts 1ess than 3 nonths. P ITL TS Sy
L YOVt = I A

~3/2 -6
G 1+e Plodel) - S'ee du = ?
D) 1+e718 0
78) | Find th¢ mean)of the random variable with the pdf f(x) = 4+/ 1;2 , [0,1]
—
< A) 2In2 d
3 ’V’L) X
In2 /L{t L(% P( e
2In2 \ \\%%\
C) &S%mn Yo f dﬂ«‘” R !
= 70 \4:7:’L
D) 1 2 E\wz P
= = T
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79) Find the value of ¢ for which f(x) = : +Cx2 is a probability density function
( pdf) on the interval [0, 1]
VA
A) 4 < dr = \
[t
(B) gup T
C) T & %QV] ¢ (6 = \
™
D4 (<L E-els)
30) Find th edia‘ of the random variable with the pdf f(x) = ge‘z" in the
interval [0, In 2] P i
J A =y
j ?C’)L) fdn = = . T &
S <
X v 2 -2
E’j dx = X{ CAL = ™ B
6 Q G
% )
"2 (DL | = }_—L € = Z
o e 5 3 c :_Xh(%

81) |Find témea@ of the random variable with the pdf f(x) = %sin x , [0,m]

T

A) it - 57 'l—&_'gtw\’pf CM‘

T
0 3 = F Uz A VT B
b P I T
ﬁ © u*,a% =
O, Ly [omGar S an\edn

82) | Find thf(mem@' the random variable with the pdf f(x) = x + 2x3, [0,1]
[

N

Y

i j %JE['MC{/K

3

\
i

O W
S S’
SERSIRIR]

D)
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Suppose a basketball player makes 70% of her free throws. If he shoots
43 three free throws and the probability of making each one is 0.7, the
) probabilities for the total number made are as shown. Assuming that throws

follow a pdf function find the value of m
Number made | 0 1 2\ 3 Y

O~T4

Probability | 0.027 [m 10.44110.343) ()
Then find the probability of each event indicated below.
a) He makes 2 or Z (b) He makes at least 1

P s 1 & 89T w1 aUUY b a-Tu) =1

gl TETRTE

@ W sty PLROT) = & MUYl & a. Tl w89

(o) A=) Rx=0)xP(x=7) = L - P(¥=0)
7 O AFES
Find the volume of the indicated solid of revolution.
A)The region bounded by y = x? and y = 4 revolved about
84) (a) the x-axis (b) the yraxis (¢c)x = 2 (dy=-2
B) The region bounded by y = x, y = 2x and x = 2 revolved about
(a) the x-axis (b) the yraxis (c)x=-1 (d)y=4

A)Z—Sﬁn , 8m , 28 , 18 B) 8m ,ET[ s ﬁn, 8w
5 3 15 3 3

W
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\_ The answers |

Q# | Answer | Q# | Answer | Q# | Answer | Q# | Answer
I B C B,D B
C |A3,4; A D D
9 A 10 B 11 C 12 A
13 B 14 A 15 A 16 C
17 A 18 A 19 A 20 A
21 A 22 A 23 C 24 C
25 B 26 C 27 C 28 B
29 D 30 B 31 A 32 A
33 B 34 C 35 A 36 C
37 D 38 B 39 A 40 B
41 C 42 A 43 | Showyour | g4 C
45 B 46 B 47 A 48 C
49 A 50 C 51 A 52 A
53 A 54 D 55 B 56 C
5 A 58 D 59 A 60 C
61 A 62 A 63 C 64 A
65 C 66 B 67a A 67b A
67c A 68 A 69 A 70 A
71 A 72 A 73 C 74 A
75 D 76 B 77 A 78 A
79 B 80 D 81 B 82 A
83 |m=0.189 |83 | 0784 |83b| 0.973 | 84 | Showvow
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