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Section

Last,

Student (Sign)

First Middle

Student ID

Instructor

Part | is multiple choice. There is no partial credit.

Part Il is work out. Show all your work. Partial credit will be given.

You may not use a calculator.

Formulas:

Sin(A + B) = sinAcosB + cosAsinB

coSA + B) = cosAcosB — sinAsinB

sin?A = 1= czoszA

COLA = 1+ COSA
2

MATH 152
Examl

Fall 2000

Test Form B
Solutions

1-10 /50
11 /10
12 /10
13 /10
14 /10
15 /10
TOTAL
SINASINB = % coSA-B) - % co§A+B)
SiNAcosB = % sin(A-B) + % Sin(A+ B)
COosAcosB = % coSA-B) + % cogA+B)

_[seo9 dé = Injsed +tanf|+ C
_[ cscddd = Injcsad — cotd|+ C

_[Inxdx= XInx—x+C




Part I: Multiple Choice (5 points each)
There is no partial credit. You may not use a calculator.

4
1. Evaluate _[ X4 9 + X2 dx.
0

147
2

b. 98 correctchoice

a.

u=9+x2 du = 2xdx %du=xdx

4 25 25
Ty 1 124, 1 2ud? _ 1 _ _ 98
joxJ9+x dx = 2_[9 utcdu = 773 |g = 3(125 27)_—3

o
wlmw‘% °°|
N

2. Evaluate Ico§xdx

a. —Si24X+C
A .,
b Si’x _ sin'x , o
' 2 4
C. _cof‘erC

) 3 .
d. sinx— % +C correctchoice

_ cos'x
=i +C

u=sinx du=cosxdx Cco®x=1-sin’x=1-u?

jco§xdx= jco§xcosxdx= j(l—uz)du= u—“—33 +C= sinx—%?’)( +C

e.

3. Which of these integrals represents the area between the curves y = sinx and y = cosx
fromx=0tox = 7.

nl4 i 3rl4 T i
a. _[ (Cosx — sinx) dx + _[ (Sinx — cosx) dx + _[ (cosx — sinx) dx
0 nl4 3rl4
rl4 i r i i
b. (Cosx — sinx) dx + _[ (sinx — cosx) dx correctchoice
0 nl4
nl4 T i
C. _[ (Sinx — cosx) dx + _[ (cosx — sinx) dx
0 nl4
n .
d. _[ (cosx — sinx) dx
0

e. jﬂ(sinx — cosx) dx
0

3 On0<x< % COSX > SinX.
On % < X<, COSX< Sinx

nl4 . r .
9 i 5 3 A= _[ (cosx — sinx) dx + _[ (sinx — cosx) dx
0 rl4




. : . " 2
4. What is the form of the partial fraction decomposition of _X£3 5

X3 —2x2 +x
a A B, _C
X X x-1)
A, B  C
b. 3 + ol + x
C. A+ B + C > correctchoice
X x-1 " (x-1)
d. A+ B >
X (x-1)
A. B C D
e. o+ v + 1 + (x—1)2
x2+3 _ _x*+3 _A, B ,_C

X2-2x*+x  x(x-1)2 X x-1 (x-1)?

5. The base of a solid is the circle x? +y? = 9. The cross sections perpendicular to the x-axis
are squares. Find the volume.

a. 9

36

72

81r

144 correctchoice

™ S 0o T

x-integral
Side of square = s = 2y = 2/9-x2
Area of square = A(X) = s? = 4(9-x?)

Volume = V = [ A(x) dx = _[3 4(9 — x?) dx
-3

i —afox- X T — 4[18] - 4[-18] = 144
-3

6. Compute I;(x —2)e*dx
1-2e

1

3-2e correctchoice
—2e

3

® 20 T

u=x-2 dv=e*dx
du = dx V= ¢

I;(X—Z)exdx= [(X—Z)ex—_[;exdx]

g [(X—Z)ex—ex]; = [(1-2)e—€e]-[(-2)-1] =3-2e
0



A tank has the shape of a half cylinder which
is 5m longand 2m inradius laying on its
side. The tank is full of water. Which integral
gives the work done to pump the water out of
a spout whichis 1 m above the tank.

The density of water is p = 1000kg/m?.
The acceleration of gravity is g = 9.8 m/sec?.
Measure y down from the axis of the cylinder.

a. 9800 :(y+ 1)10/4— 2 dy

b. 9800] :(1 —y)5J4=yZ dy

c. 9800 2(1 —y)102 - y)dy

d. 9800] z(y +1)5(2 - y)dy

e. 9800_[(2)(y+ 1)10/4—-y2dy  correctchoice

A slice of the water at depth y and thickness Ay must be lifted a distance D = y + 1. Its length
is 5 and its width is 2/4-y?. So its volume is AV = 10/ 4-y? Ay and its weight is AF = pgAV.
So the work to lift the slice is AW = DAF. We add up the work for the slices betweeny = 0 and
y = 2. So the total work is

2
W = 9800 o+ 1)10{/4—y? dy

. Using a trigopnometric substitution, the integral _[ LZ becomes:
9+x

a. _[seo9d0 correctchoice
do

b. I 3sed

c do

' sed

d, jstanede

de

€. tan@

Xx=3tand dx=3se®ddd J9+x2 = J9+9tartd = 3sed

dx  _ [ 3sec6dg _
g = 3sed —_[seo9d9



9. The region bounded by the curves
y=sinx?), y=0, x=0 and x= /m
is rotated about the y-axis. Find the volume.

3N BB

2r correctchoice

® 2 0 0o

x-integral, cylinders, radius r = x,
height h = sin(x?)

V= Ianhdx = jﬁ 27xsin(x?) dx
0

Letu = x? du = 2xdx

V= _[0 zsin(u)du = n[—cosu]o
— [ =n(—-1--1)=2n
10. What is the average value of the function f(x) = x3 on the interval [-1,2].
a. % correctchoice
a5
b. A
.4
4
o
e. T



Part Il: Work Out (10 points each)

Show all your work. Partial credit will be given.
You may not use a calculator.

11. Consider the region in the plane bounded by the curves Jx-1, x=2, x=5 and y=0.
a. (3 pts) Graph the region.

b. (1 pt) The region is rotated about the x-axis. To find the volume, you will use
an x-integral a y-integral (Circle one.)
with
disks washers cylindrical shells (Circle one.)
Correct:  x-integral with disks OR  y-integral with cylindrical shells

c. (4 pts) Set up the integral(s) for the volume.
x-integral: V= _[5 rR2dx = _[5 r(Vx-1 )de
2 2
) 1 2 1 2
y-integral: V= _[ 2rrhdy + _[ 2rrhdy = _[ 2ry(5-2)dy+ _[ 2ry(5 - (1 +y?))dy
0 1 0 1

d. (2 pts) Compute the volume.

[

5

77[

x-integral: V= n_[j(x—l)dx= n[XTZ _XE = n[ 25 —5} —n[i —2} =



1/2 X2
12. Evaluate _[ > dx
0 Jl1-x

Xx=sind dx=cosHdd J1-x® = 1-sin*9 = coxd
1/2 76 -2 /6 /6
_[ X dXZ_[ Mcos@dezj sinzedez_[ 1-cos? 4
0

0 1-—x2 o €04 0 2
i T
:;[g_sin%]”’ﬁzi 2 M3 | oo A3
2 2 0 2| 6 2 12 8

nl4
13. Compute j tan*xsecx dx
0

U = sex du= sextanxdx tamx =secx-1=u?-1

_[ZM tan’xsecxdx = _[ZM tar’xsecxtanx dx = If(uz ~1)du= [U_3 _ u}

[en] 332

14. Find the area between the curves x=y?-1 and y=5-x
a. (4 pts) Graph the curves.

31
2]

#dprh»ﬂ\

b. (4 pts) Set up the integral(s) for the area.

y2-1=5-y y’+y-6=0 y=-3,2
2
A= [ (B-y) -7 -1)dy

c. (2 pts) Compute the area.
2 3 2 2
Az_[ (—y2—y+6)dy=[—y——y—+6y} :[—§—2+12}—[9—g—18}:&
-3 -3
15. Compute jx“lnxdx

u=Inx dv = x*dx

du=%dx v=X—55

4 X [ X1 gy = Xy X
_[x Inxdx = = Inx _[5 de_ = Inx 25+C



