MATH 152
Examl

Spring 2000
Test Form A

Solutions

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)sin(B) = % coSA-B) - % co§A+B)
sin(A)cogB) = % Ssin(A—B) + % sin(A+ B)

COosAcosB = % CogA-B) + % cogA+B)
S\ = % [ f(X0) + 4f(x1) + 2f(X2) + 4f(Xs) + 2f(Xa) + -+ + 26(Xn-2) + 4(Xn-1) + f(Xn) ] AX

K(b-a)®
12n2
K(b—a)®
18n*
_[seo9 dé = Injsed +tanf|+ C

_[ cscddd = Injcsad — cotd|+ C

[E+| < where K > [f"(x)|[fora< x<b

[Es| < where K > |[f@(x)| fora<x<b

_[Inxdx= XInx—x+C



Part I: Multiple Choice (5 points each)

There is no partial credit. You may not use a calculator.

1/2
1. Compute _[0 xe> dx.

1.1

a. %e 7

1.2

b. ‘116

a2

C. 4(e 1)
d. % correctchoice

3

e

u=x dv = e¥dx

Integrate by parts with to get

g yPp du=dx v= %ezx g

1/2 1/2 1/2

Xy _ | Xa2x 1 a2« [ Xax 1 _ [l 1]

Io Xezdx‘[ze 2]6 dx}o [ze 4 L [46 46} [

2. Compute _[Z cog(x) dx.

a 1
b. % correctchoice
c. 2
o
) 1
e. T

chos?(x)dx: jz%dx: Llx+ SO T]" = L5, SN2 ] Lo, Sin0]

2 1o 2 2

3. Find the average value of the function y = xe on the interval 0 < x < 2.
a. %(e“—l)

b. %(e4 -1 correctchoice

c. e
1
2
e. et

e4

Use the substitution u = x2. So du = 2xdxand xdx = % du:

Yave = %J.erxzdxz %J.eudUZ leu = [lexz}z = le“_leo — 1

4 4

T

2



5
4. Use the Trapezoid Rule with n = 2 to approximate _[ % dx
1

a. ==

b.

C.

<2 correctchoice

_5-1
Ax-—2

T2 = [ $f) +13) + 165) |ax = [ L1+

=2

fx) = +

X
%] [15+10+3}:%

5
5. If you use the Trapezoid Rule with n = 8 to estimate _[ % dx you obtain the approximation
1

Tg = 1.628968 (Don’t compute this.) Use the Trapezoid Error formula

K(b-a)3

Erl <
Erl= =50

where K > [f"(x)|[fora< x<Db

to find an upper bound for the error in this approximation.
a. |[Er| < % correctchoice

b. [Er|< &
C. |ET|§
d. [Er|<

60

=% foo=<1 ==

_265-1° _ 2.64 _ 1

Er| < K(b-a)3

Maxatx = 1 : K=f”(1)=%=2

12n2

6. Compute Izl4tan2(x)sed(x)dx

J2 J2
2 ini-%
J_ J2

C. % correctchoice
4

d. 35

e. 4

12(8)2

12.64 6

Let u = tanx. Then du = se@xdxand se@x = tarPx+1 = u?+1. So
7l 7l
_[0 4tanz(x) sed(x)dx = _[0 4tanz(x) se@(x)sed(x)dx = _[ u?(u? +1)du= I(u“ +u?)du

tan® (

[ +35]- [ ]|

5

Z) ar(z) }0 1,

+

3 5



Find the volume of the solid obtained
by rotating the region bounded by
y=x3-x and y=0 forx>0

about the y-axis.

a. 1i57r correctchoice
b %7{

c 1&5”

d %57[

Use an x-integral and cylinders. The radiusisr = x. The heightish =0- (x3 -x) = x—x.

V= I:ZErthZ I:2nx(x—x3)dx= ZEI;(XZ—X4)dx= 27[[)(?3 —X—;}: = 27[[% —%] = %7{

2
Which integral gives the volume ::
of the solid obtained by rotating
the region bounded by

x2+y?2=2 and y=1
about the x-axis?

J.:n((Z—xz)z ~1)dx

a.
b. J.fj E(W—l)zdx

c. I:2nx(1—x2)dx

a. | 2nx(V2=% ~1) dx

e. J.:n(l—xz)dx correctchoice

Use an x-integral and washers. The outer radius is R = Y2 —-x?. The inner radius is r = 1.
The two curves intersect when x? + 12 = 2 or x = +1. So these are the limits.

V= J.:n(RZ —r2)ydx = Illn(JZ—xz ’ —12) dx = Illn(Z—XZ -1)dx = J.:n(l—xz)dx



9. Find the area of the region
bounded by

X=3y?, X-2y=-2

y=-2 and y-=3. /

correctchoice

® 2 0 T
N
o

Use a y-integral.
A= J.:(right) — (left)dy = J.:(3y2) —(2y-2)dy = J':(3y2 _2y+2)dy
=[y3-y?+2y]°, = [27-9+6] - [-8-4-4] = 40

3
10. Which of the following definite integrals equals_[ IX2 = 2x+5dx?
nl2 !
a. 4_[ sing dé
0
7l2
b. 2_[ sin0dg
24
C. 2_[ tang do
24
d. 4_[ se®dd
0

nl4
e. 4_[ secado correctchoice
0

Complete the square:
3 3
_[ Jx2—2x+5dx=j (x—1)% + 4 dx
1 1
Use the trig substitution: x — 1 = 2tand. Then dx = 2se@ddd. So

7l
_[3 IXx2 —2x+5dx = _[3 Jatartd + 4 2secodo = 4_[3 Jtartd + 1 se@odo = 4_[ 4seéede
1 1 1 0



11.

12.

Part Il: Work Out (10 points each)

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

An object has a base that is
the triangle with vertices

(0,0), (1,0), and (0,2).
The crosssections perpendicular
to the x-axis are semicircles.
Find the volume of the object.

You must use an integral.

The upper edge of the triangle isy = 2 — 2x. This is the diameter of the semicircles. So the
radius isr = 1 —x and the area is

AX) = 12 = Zr(1-x)? = Sr(x—1)?

So the volume is
1

_ _ (1 24 1 (x=1°%|" _ 1° _ g
V—J.OA(X)dX—J.OEﬂT(X—l) dx = 77[7 0—0—7[— = =

Compute jﬁdx
x2yx2 —

Use the trig substitution x = 2sed. Then dx = 2se®@tanfdé and

_[ — 1 dx-= _[ 1 2sedtanfdo = % _[ sedtand g
X2JIx2 -4 4secGOJ4seco -4 secfJseds -1

_1f_ 1 4o_1 _ 1 _14x*-4
_4jse09d9_4jcosed9_4sm9+c_4 -

where we have used a triangle whose hypotenuse is X, adjacent side is 2 and opposite side is

JX2 4.

+C




13. Atank has the shape of a circular cone with height 20 m,
radius 8 m and vertex down. It has a spout which extends
5 m above the top of the tank. The tank is initially full of
water. Set up the integral that gives the work required to
pump all the water out of the spout. Do not evaluate the
integral.

. kg m
t d = = .
water density = 1000—- g=9 8@

We choose to measure y up from the vertex of the cone. The slice at height y with thickness
dyis a circle of radius r. So its volume is dV = zr2dy. The radius r satisfies the similar triangle

r _ 8 2 _ . 4.2
relation Y = 25" Sor = 5yand the volume is dV = 7r25y dy. Hence the weight (force) is

dF = pgdV = POT 5 4 y2 dy. This slice at height y must be lifted to 25m. So itis lifted a distance
D=25-y. So the work is

W = j DdF__j (25-y) pgrey2dy = 251000-9&[ (25— y)y2dy

Other answers are possible if you put the origin at different heights.

e
14. Compute _[ xInxdx
1

Integrate by parts with uu::ln; dx jV:X;zdx Then
jxlnxdx_[§| —j%%d} = [ X nx- jzdx} =[X7|nx—XTZK
5w g [3m-4]-[5 %] [4]- %+



X—2
x3 + X

a. Find the partial fraction expansion for

Factor the denominator and write the general expansion:
x—2 _ _x=-2 _ A Bx+C

XB+x  x(x2+1)  x  x2+1
Clear the denominator:
X—2=AX?+1)+ (Bx+C)(X)
Plug in numbers and solve for A, B and C:

x=0 = -2=A1) = A=-2

x=1 = -1=A2)+B+C)(1)=-4+B+C = B+C=3
x=-1 = -3=A2)+(-B+C)(-1) =-4+B-C = B-C=1
So:

and

dx

b. Then compute _[ ;(312)(

,[)i(sjrzxdxzJ._TZJF%dXZI_TZdXJFIﬁdXJFI xzildx

= =2Injx| + Injx? + 1| + arctarx + C



