MATH 152 FINAL EXAM Spring 2005

Sections 813-815 Version A Solutions P. Yasskin
Multiple Choice: (5 points each)
1. Find the average value of f{x) = cosx on the interval - % <x=< %
a 222 CORRECT
J2
b 7
V2
1
d —
J2
e. _I_
J2

_ (™ C 2Tgme T o2 )2 L\ __4 _ 22
fave = - J:m cosxdx = % |:smx:|_”/4 = £ ( 7 ) = ( Y ) = o = =
2
2. The ellipse % + )1;_6 =1 is revolved about the x-axis. Which integral gives the volume of
the resulting ellipsoid?
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3. Compute j cos0sin’0 dé.
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d. % CORRECT
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e. 32

u = sin@ du = cos0do

/4 -4 /4
I cosfsin’0dx = [MJ _ 1
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4. Compute I xe ™ dx.
0

1,1

a. 5 + 5 In2

b. % - %mz CORRECT
1 _ 1

C. 5 In2 >
_1 _ 1

d 5 In2 >

e. Divergent

Parts: Uu=x dv = e *dx

du = dx y=—*

I(l)nz xe ¥ dx = |:—xe‘x + Ie‘x dx:|;n2 = [—xe‘x - e‘lei)nz = (~In2e™2 —e™M2) - (-1) = —% In2 + %
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5. Use the Trapezoid Rule with »n =4 intervals to approximate the integral j (9 + x?) dx.
1

a. 240
b. 312

1
c. 314 3

d. 320 CORRECT
e. 400

_9-1 _
Ax = 7 2

Ty = Ax(%f(l) +3) +f5) + A7) + %f(9)> - 2(%10+ 18+ 34+ 58 + %90) = 320

6. A barrel initially contains 3 cups of sugar dissolved in 4 gallons of water. You then add
pure water at the rate of 2 gallons per minute while the mixture is draining out of a hole in the
bottom at 2 gallons per minute. Find the amount of sugar in the barrel after 2 minute.

a.

CORRECT
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Let S(¢) be the cups of sugar at time +.
ds cups __2gal S cups ds _ _1g S(0) = 3

dt min min 4 gal dt 2
S(t) =3¢ SQ2) =3e! = 2
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7. As n approaches infinity, the sequence {l—n#}

a. converges to —%

b. convergesto0 CORRECT

c. converges to 1

2
d. converges to 1

e. diverges

Since 0 < l=cosn COSIL < —22 and lim —22 = 0, the Squeeze Theorem
n =
says lim 1=CpS = 0.

8. Compute Z(nﬁl - ZI;
n=1

a. - CORRECT

® 2 0
o =

. Divergent

k
- (- 45) - (1) G-+ (- 1) - 43

s=im(z-457) =2

9. Findthe 4" degree Taylor polynomial for f(x) = x> —x about x = 2.

Ta(x) =2+3(x-2)+ (x-2)? +3(x-2)* + (x = 2)*

Ta(x) =2+3(x=2)+2(x-2)*+3(x-2)° +2(x - 2)*

Ts(x) =2+3(x-2)+(x-2)> CORRECT

Ta(x) =2+3(x—2)+2(x-2)?

T4(x) cannot be found because x =2 is outside the interval of convergence.

® 2 0 T o

xX)=x>-x fx)=2x-1 f'x)=2 f™x)=0forn>3.
) =2 1) =3 f1Q2)=2  f™@2)=0fornz3.

Ta(x) = A2) +£2)(x —2) + ng) (x—2)2 =2+3(x—2)+ (x—2)>




10. A triangle has vertices 4 = (0,3,2), B =(-2,3,0) and C = (-2,0,3).

11.

Find the angle at vertex B.

a. %

b. % CORRECT
I

C. 5
2

d. 3
S

e. 6

— — —_— —
BA=4-B=(2,02) BC=C-B=(0,-3,3) BA-BC=6
‘ﬂ‘:./4+4=2ﬁ ‘B_C)‘=./9+9=3ﬁ

— —
cosg = B4-BC_ _ 6 1 = 9=60°=%

pillae] 2

=

u points South-West and v points Up, which way does u# xV point?

South-East

North-East

North-West  CORRECT
45° Up from North-West
45° Down from North-West

» 2 0 T p

Hold your right fingers South-West with the palm facing Up. Then your thumb points
North-West.

12. Find the area of a triangle with edges a = (3,-2,1) and b= (-1,0,1).

a. 1
b. 2
c. /6  CORRECT
d. 6
e. 2./6
- 7 7 % -
axb=| 3 2 1 |=72-0)-J@+1)+k(0-2) = (-2,-4,-2)
-1 0 1

A= %|3x3| = %,/4+16+ - %Jz_ - /6



13. (12 points) The end of a water trough occupies
the region between y =x>m and y=9m.
Itis filled to a depth of y =4 m.
Find the force on the end of the trough.
Give your answer in terms of p (the density of water)
and g (the acceleration of gravity).

There is only water between y =0 and y = 4.
The slice at height y is & =4-y below the surface and has area
dA = wdy = 2xdy = 2 [y dy.

So the force is

4 4 4 Yon
F = IOPdA = Io pghwdy = ngO(4—y)2J)7dy = 2pgj0(4y —y7%)dy

B Q32 252 4 64 64
‘ZPg[ y3 ys l)_ng( )‘128pg(3 5)

14. (12 points)) Compute I “x —

x = 3secl dx = 3secOtan0doO

32 [v2 _ /4| 2 /4
I x J Dsecd — 3sec0tan9d9 = 3I tanZ6 do
0

~ 3sech

= 3]?4 sec0 — 1df = 3|:tan9—9:|z/4 = 3(1 - %)

256
15 P8
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15. (12 points)) Find the arc length of the curve y = X- - lnTx between x=1 and x =e.

N _ x_ 1Y _q,1lo 1.1 _1., x ., 1
1+(dx)_l+ 2 2x)_1+4x 2 a2 Tt T <2+ )

L 1+<%>2dxsze+e>dx=[wﬂ%<a—2+%>—e>=%+%

16. (12 points) The Taylor series flx) = ) 2

2 (x—1)""! is obtained by differentiating the series
-1

g(x) = Z (x Z(x_1>. What is the the function f{x)? What is its interval of

convergence for flx) (mcludlng endpoints)? Justify your answers.

g(x) is a geometric series with ratio » = x; L and firstterm a = 1.

So g(x) = 2 L]

_()151) =35 and it converges for ‘%

So the centeris x =1 and the radius of convergence is R = 2.

<l or |x—-1]<2.

Then f(x) =g'(x) = 3 2 2 with center x = 1 and radius of convergence R = 2.
—X

The interval of convergence is (-1,3) except we need to check the endpoints.

Atx=—1: fi-1) = D 45(-2)"" = 3 (-1)""' 4 which diverges by the »" Term Divergence
n=1 n=1
Test.

Atx =3: f3) = Z %(2)”‘1 = Z % which diverges by the »n'" Term Divergence Test.
n=1 n=1

So the interval of convergence is (-1,3).



