MATH 152 Final Exam Fall 2001
Sections 510,511 Solutions P. Yasskin
Multiple Choice: (4 points each)

9
1. Which of the following gives the trapezoid approximation to _[ e*’dx with 4 intervals?
1

a. elieg?1eB g pell

b. %e‘l +ed+e®+e?+ %e‘sl

c. el+2e9+2e2°+2e+e®  correctchoice
d. 2e7!+2e°+ 2672 + 26749 4+ 2781
e. 27t +4e% + 47 + 49 4 2e781

AX = —921 =2
_ 1 1 _ofd 1, a4 25, o499, 181
T4—Ax(2f(1)+f(3)+f(5)+f(7)+ 2f(9)) - 2(2e retre®ie®y 1o )
=el42e6% 426+ 269 18
2. Compute Il mdx
a. —w
3
b. g(% -1)
C. 5%’?
d. 3 correctchoice
e.
u=x2-1 du= 2xdx %du=xdx
3 1/3
X _ 1 1 1 ur® 2 1/3 13 _ )y —
Il (X2—1)2/3 dx 2.[ Ok du= 2 1/3 2(X b 1 2(8 0)=3
Frv2y L einry3
3. Compute Ilim Xsin(x )7 Sinx?)
x-0 X
a. —% correctchoice
_1
b. >
c. 0
1
d. %
e. E
S|nx—x—§+ sin(xz)zxz—é—iJr--- sin(x3)=x3—)§—€:+---
x8 x°
xsin(x?) — sin(x®) X(X2 I "') - (Xs— 3 ) 1_ 1
lim 5 = lim — S R
x=0 X x=0 X 3! 6



4. The region below y = e™ in the first quadrant is rotated about the x-axis. Find the volume of the
solid of revolution.

n
a. 7
b. % correctchoice
c. @
d. 2r
e. 4r
[ op2dy [ rexdgy_ €| _ g _ &
V—IoanX—Ione dx = = 1, 0 5 5

5. A 20 meter chain is hanging down the side of a building. Its mass density is p = 6+ 6sirf(X) I:n_g
where x is measured in meters down from the top of the building. Find the total mass of the chain.

60 kg
90kg
120kg
150kg
180kg correctchoice

® 20 0o

M = [ pdx= [ (6 + 6sir(x9) dx bt sir? oy = 12208200

M = jj%mes%ﬂm‘))dx: Izo(g—Bcoz{an))dx: [9x—%]zo _ 180

0

6. Find the total area between y=4x and y= x3.

0

2

4

8 correctchoice
16

® 20 T

A= J.:(x3—4x)dx+_[§(4x—x3)dx= [XT:_ZXZ}:JF [ZXZ_XT:‘K ~0-[4-8]+[8-4]-0=38

7. Find an equation of the line perpendicular to the plane —-2x+ 3y+z = 7 which contains the
point P=(3,2,1

X=3-2t y=2+3t z=1+t correctchoice
X=3-2t y=2-3t z=1+t
X=-2+3t y=3+2t z=1+t
X=-2+3t y=-3+2t z=1+t
X=-2+3t y=3-2t z=1+t

® 20 T o

The normal to the plane is N = (-2,3,1). This is the tangent to the line. So
X=P+1tN xy.2) =(3,2,)+t(-2,3,) = (3-2t,2+3t,1+1)



n+1

8. The Maclaurin series Z &0 X) converges to

10.

xe™>
—xe X
1-eX

® 2 0 T

X — Xe™* correctchoice

o — X—T Z (—X) Z =" X)
n!

n=0

SN 5§
Z (=9 = X—xe*

n!

n+1 n+1

x+2< L

n=1

Find the area of the triangle whose edges are
U=(2,-1,2, v=(0,1,2 and w=(2,-2,0).

/6

1
2
3 correctchoice
6

18
36

® 20 T o

=~

UxV=(2-1,2)%x(0,1,2=|2 -1 2 |=i(-2-2)-j(4-0)+k2-0) = (-4,-4,2)
01 2
A= LfixV|= 1/16+16+4 = £/36 = 3

2
The substitution x = (tand)? turns the integral _[1 — X ino
0 (1+x)Jx
nl4 i
a. 2d0 correctchoice
nl4
b. _[ 2sed@do
0
nl2
C. 2de
2/2 d9
d. Io 2sed
nl2
2d6
€ Io sed
dx = 2tar¥secfdd 1+x=1+tarrd =secd /X =tand
x=0 = tak=0 = 60=0 x=1 = tab=1 = Oz%
1 nl4 nl4
dx _ 2tard seco g _ 200
J.o (1+Xx) /X Io secftand Io



2
11. Compute _[ X?_de
-1 —

X—6
a. 0
b. —2In4 correctchoice
c. In4
d. 2In4
e. o
S - _A B = 5=AX+2)+B(Xx-3)

-x—6 X-3  x+2
X=-2: 5=B(5) = B=-1
x=3: 5=A(®5) = A=1

ji —X2_5X_6 dx = J.i(xEB + =LY dx = [In|x—3|—|n|x+2|fl

= [Ink-1]-Inf4| | - [ Inp-4] - Infa| ] = -2In4

/1_ 2
12. The function y(x) satisfies the differential equation %: 1+xy2 and the initial condition
y(0) = 0. Whatis y(1) ?
T
a
T
b. %
C. 71
d. — correctchoice
V2
e. 1
j dy _ dX2 = sinly=tar!x+C but y0)=0 = C=0
[1-y2 1+x
So vy =sintarix) = 1) =sin(Z) = L
y = sin(tarrx) y) = sin( Z) =
© 2n
13. Find the radius of convergence of the series Z u
n=1
1
a. i’
b. >
c. 2  correctchoice
d. 3
.4
2
This is a geometric series with ratio r = (X_43) :

<1 or x-3|]<2 So R=2

2
It converges if ‘%



Work Out (12 points each)

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

/2
14. Compute _[ (X —m) sinxdx
0

15.

16.

U= X-7x dv = sinxdx
du = dx V= —COSX

I(x—n)sinxdx= —(x—n)cosx+_[cosxdx= —(X—m)cosx + sinx+ C
nl2 i i 7l2

_[ (X—rm)sinxdx = [—(x—n)cosx+ smx]
0 0

= [—(% —n)cos% +sin%} — [—(—n)cosOJr sinO] =1l-nx

The curve x=12, y= %ts —t for 0<t<1 isrotated aboutthe y-axis. Find the area of the
surface of revolution.

oy 2 ax _ dy _
r=x=t dt 2t at -1

(ﬂ) (dy) = 22+ (2 -1 =42+t 22+ 1 =4+ 22+ 1 = (12 + 1)°

:j J( E)zolt: jizma/(thl)zdt: I:2nt2(t2+1)dt

j (t* +12)dt = [%+ﬁ};=ﬁ

Q_

3 15

A 1501Ib iron ball is hanging down the side of a building at the bottom of a 20ft chain which
weighs 5 % What is the total work done to lift the ball and chain to the top of the building?
Whar = FD = 150- 20 = 3000ft-Ib

The piece of chain of length dy a distance y from the top, weighs dF = 5dyIb and must be lifted a
distance D =y.

20 20 2 120
Wehain = IO DdF = IO y5dy = 5y7 = 5.7202 = 1000ft-Ib
0

Wtotal = Wball + Wchain = 4000ft-Ib



17. Determine if each of the following series converges or diverges. Say why.

Be sure to name or quote the test(s) you use and check out all requirements of the test.

n(-5)" - .
a Z; T 2) Circle one: |Converges
Explain:
. B n2(_5)n B (n+ 1)2(_5)n+1
Ratio Test an = GERN ani1 = n+3)
2/ pyn+l I 2
L= fim|8eL | = jim | (QEDC T MDD g MED gy
n—co n N—wo (n+ 3)! n (_5)n = N2(n + 3)
1 - .
b. Z =i Circle one: Converges
n=2
Explain:
Integral Test u=Inn du= %dn

J'w 1
2 n(lnn)?

Integral diverges = Series diverges

dn = [ & du=nu] = fininu);

=[o] = [InIN2] =

Diverges

Diverges

C. Z(— )" 22 +1 Circle one: |Converges

— n-+3
Explain:
Alternating Series Test (-1)" = alternating,

% 1
2n+1  gecreasin lim 20+L1 _jjm 0% _g
n+3 g o 243 e 1+%

n

Diverges



