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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
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Test Form A
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.

1. What is the average value of the function f(x) = x3 on the interval [-1,2].

a. % correctchoice
15

b. A

.4
4

3

e. T

A gy AXx*7" _ 14 11-15_5
fave = SI_lx dx= 3[ 4 L‘ 1pte-1l=45=4

2. Using a trigonometric substitution, the integral _[ Lz becomes:
9+x

a. _[ se®do correctchoice

b do

' 3sed
c do

" J sed®d

. jstanede

do
tan@

o

o

x=3tand dx=3se®ddd J9+x2 = J9+9tard = 3sed

dx _ f 3sedddd _
B = 3sed —_[secﬂde

3. Theregion bounded by the curves
y=sin(x?), y=0, x=0 and x= /&
is rotated about the y-axis. Find the volume.

3N B

2r correctchoice

® 200



x-integral, cylinders, radius r = x,
height h = sin(x?)
V= Ianhdx = jﬁ 27xsin(x?) dx
0

Letu=x?> du= 2xdx
V=" zsinuydu = z[ -

_[0 msin(u)du n[ cosu}
— [ =n(—-1--1)=2n

T
0

4. Atank 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)10y4—yZ dy

b. 9800] :(1 _y)54—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—y?dy  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

5. Compute j:(x—Z)ede

1-2e

1

3-2e correctchoice

—2e

3 u=x-2 dv=edx
du = dx v= ¢t

® 20 T

j:(x—z)ede= [(x—z)eX—j:ede} - [(x—z)eX—eX](lJ —[(1-2)e—e]-[(-2)-1] = 3- 2

1
0



6. Evaluate jco§xdx

a. —SiTX +C
sin’x _ sin®x
b. o T +C
C. _cof‘x +C
HoC]
d. sinx— % +C correctchoice
e. __cof‘x +C

u=sinx du=cosxdx cox=1-six=1-u?

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

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

nl4 . 3n/4 r .

a. _[ (cosx — sinx) dx + _[ (Sinx — cosx) dx + _[ (cosx — sinx) dx
0 nl4 3rl4
nl4 r

b. _[ (cosx — sinx) dx+ _[ (sinx — cosx) dx correctchoice
0 14
nl4 77; .

C. _[ (sinx — cosx) dx + _[ (cosx — sinx) dx
0 nl4

d. _[ﬂ(cosx — sinx) dx
0

e. jﬂ(sinx — cosx) dx
0

On0< x< % COSX > SinX.

On % < X<, COSX< Sinx

rl4 r
A= _[ (cosx — sinx) dx + _[ (sinx — cosx) dx
0 rl4

-1

4
8. Evaluate _[ X494+ X2 dx.
0

b. % correctchoice
c. 6
392
d. 83
e. §

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

4 25 3/2 |25
9+ %2 dyx = L 12gy = L2u% |7 _ 1 _o7y = 98
jox 9+x°dx= > _[9 utedu 23 |, 3(125 27) 3



9. 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. 9z
36
72
81x
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

- 373
% = 4lox- X | - 418 - 418 - 144
-3
10. What is the form of the partial fraction decomposition of 3)(2—+23?
X® — 2X° 4+ X

a A, B, _C

X x2 (x-1)2

A, B  C
b. 3 + ol X
c. A, B _, C > correctchoice

X x-1 " (x-1)
a. A, B

X" (x-1)

A _B_ _C D
e. S+ v pvar s X1

x*+3 _ _x*+3 _A_ _B ,_C

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



Part Il: Work Out (10 points each)

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

11. Compute _[ x3Inx dx

u=Inx dv = x3dx

4 4 4 4
Ix3lnxdx= X—Inx—jx—idx: X Inx—X.+C

x4 4 4 y 4 16

du=%dx V= 4

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

VAN

-2}
-3t
b. (4 pts) Set up the integral(s) for the area.

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

c. (2 pts) Compute the area.

A= J.:(—y2+y+6)dy= [—y—;+y—22+6y}: = [—9+%+18]—[%+2—12} = =£2

7l3
13. Compute _[ tan’xsecx dx
0

u=sex du=sextanxdx tar’x=seéx-1=u’-1
_[ZB tan®xsecxdx = jm tar’xsecxtanx dx = Ii(uz —~1)du= [“73 - UK = [§ — 2} — [

0



J212 X2
14. Evaluate _[ dx
0 1-x2

X=sind dx=cosBdd J1-x% = 1-sind = co

J212 2 ald ;a2 nl4 nl4
X _ sin-g _ ) _ 1—cosd
_[0 T dx—j0 o cos@de—jo sin ede_jo s do
sinZ

_Afp_sin® 1™ _ 1|z "2 | _g_x _1
- 510 2}0‘2[4 2:|0_8 )

15. Consider the region in the plane bounded by the curves Jx-1, x=3, x=6 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= Ianz dx = jzn(Jx— 1 )zdx

integral: v—jﬁz rhd +j52 rhd —jﬁz 6—3)d +j52 6—(1+y?))d
y-integral: = |, 2nthdy+| 2nthdy= | = 2ny(6-3)dy+ | 2ny(©6-(1+y?)dy
d. (2 pts) Compute the volume.

x-integral: Vznj.i(x—l)dx:n[%z—x}z zn[%—ﬁ}—n[g—S} =21,

. J2 J5 2 4 Y5
y-integral: V= _[0 6y dy+ J.ﬁ 2ry(5-y?)dy = [3ny2}02 + [57ry2 Y }
2

=67r+[257r—%7r}—[107r—27r] = 717r



