MATH 152 FINAL EXAM Spring 2005
Sections 513,514 Version B Solutions P. Yasskin
Multiple Choice: (5 points each)

1. Find the area between the curves y =x> and y = 2x+3.

4
a. 3
8
b. &
16
C. 3
d. % CORRECT
88
e. 3

We find where the curves intersect:
x2=2x+3 x*-2x-3=0 (x+D)x-3)=0 x=-1,3

A=I3l(2x+3—x2)dx= [x2+3x—§}: :(9+9—9)—(1—3+%) - 33_2

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

a. 9

b. 18

c. 36

d. 72

e. 144  CORRECT

x integral  The side of a squareis s =2y. So the area of a square

is A(x) =4 = 4(9 —x?)

3 3 3 73
_ _ 2 _ _ X _ _0) —
V= I_3A(x)dx = I_} 409 —x*)dx = 4|:9x 3 :|_3 =8(27-9) =144

3. Using a trigonometric substitution, the integral becomes

dx
J‘xz\/16+xz
[ cos30 d
J 16sin%6
b. |00 g
J 64sin%6
c. [-<s9 g9 CORRECT
J 16sin-0
d [—L—uas
J 64sin%6cos
) 1
J 165sin%6cosO

x = 4tanf dx = 4sec?0do
_ 4sec?0do _ [ secOdf _ [ cosfdb
-] e

16tan26/16 + 16tan20 16tan?6 16sin20

a.

e.




4, Compute J. x(xz—_z) dx.

Inx - 2| —Injx| + C  CORRECT
Injx| —Injx-2|+C

Injx| +2Inx -2+ C

Injx| - 2Injx - 2|+ C

2Injx - 2| = Injx| + C

» 2 0 T p

Partial Fractions: 2 - % + B Clear denominator: 2 = A(x—2) + Bx

x(x—2) x-2
x=0 2=4(-2) A=-1 x=2. 2=B2) B=1

2 _ [ =L 1 _ Y
jx(x_2)dx [ + Lo dv = Injx =2/~ Iny| + €

9
5. Use the Middle Sum Rule with »n =4 intervals to approximate the integral I (9 +x?) dx.
1

a. 240
b. 312 CORRECT

1
c. 314 3

d. 320
e. 400
_9-1 _
Ax = 27 2
My = Ax(A2) + f(4) + f6) + fA8)) = 2(13 +25 + 45 + 73) = 312

6. Solve the differential equation % = %% with the initial condition y(0) = 2.

<

a. y=2x*
b. y=x¥+2
c. y=x"+2

d. y=9Yx*>+8
e. y=Yx*+38 CORRECT

Separate: I3y2 dy = I4x3dx Integrate: 3 =x*+C
Use the initial condition: 23 =0*+C C=38
Substitute back: 3 =x*+8  Solve: y = Jx*+38



7. Asequence <{a,} isdefinedby ay =4 and a,u = J5a,°-16. Find lima,.
a. 2
b. 2
c. J5
d. 4

e. Divergent CORRECT

If the limit exists,

then L =lima, satisfies L= /5L-16, or L?>=5L2-16, or 4L>=16 or L =42,

To find out which one or neither, we try some terms:

ay=4,a,=,J5-16-16 =8,a3 = J5-64—-16 = /304

The terms are increasing because
if au1 > a,, then 5a,,%-16 > 5a,>-16 and a,o > an.

So lima, divergesto oo.
n—oo

23n+1

8. Compute »_ e

n=1

2
a. 3

8
b. 9
c. 13—6 CORRECT

16
d. 9
e. Divergent

: iag i _2_ 8 : . _ 2% _ 16

Geometric series: Ratio: r = 3279 <1 Firstterm: a = ’E >7
© 16
S _ 16 .g_ 16
— 320+l _& 27 3
"~ 9

( 1)" 2n
9. Compute
> o

HINT: Think about the standard Maclaurin series.

a. -1 CORRECT
b. 1
c. 2xm
d. e7
e. Divergent
( n 211 ( n 2n
Since cosx = Z (2n)' , we conclude Z (2n)' = cosm = —1



10. Atriangle has vertices 4 = (2+42,3,3), B=(2,-1,-1) and C=(2,2,2).
Find the angle at vertex C.

a. %
I
b. 2
/s
C. 3
d. 3L  CORRECT

Cd=4-Cc=(J2,1,1) CB=B-C=(0,-3,-3) CA-CB=-6
Cd| = 25T+1 =2 [CB| =949 =3/2

CA-CB _ -6 _ -1l _ ko _ 3
\64"\53’\_2-3ﬁ_ﬁ — g =135 = 3%

cosf = 4

11. If 4 points Up and Vv points North-West, which way does u xVv point?

South-West  CORRECT
South-East

North-East

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

» 2 0 T p

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

12. Find the area of a parallelogram with edges @ = (-2,4,-1) and b= (3,0,2).

a. 8

b. 209 CORRECT

c. 209

d. 2.2

1

e. 5 209
77k

axb = 2 4 -1 =7(8)—7(—4+3)+k(0—12)=(8,1,—12)
3 0 2

A= zi><3| - J[6d11+144 = 200



13.

14.

(12 points) A water tank has the shape of a hemisphere
with radius 5 m. Itis filled with water to a height of 3 m.
Find the work in Joules required to empty the tank by
pumping all of the water to the top of the tank.

Give your answer in terms of p (the density of water)

and g (the acceleration of gravity).

Set y =0 atthe top of the tank and measure y downward.

The slice y below the top has volume dV = nr*dy = n(25 - y?)dy.

There is waterfrom y =2 to y =15 belowthetop. So the workis

2

5 5 25 4 75
W=I pgyﬂ(25—y2)dy=pgﬂf 25y —y*)dy = pgrn| =— - L=
2 2 2 4 1,

/4
(12 points’) Compute I sec30tan30do.
0

u = sech du = secOtan6do tan20 = sec?0—-1 =u? -1

/4 /4 J2
I sec30tan30do = J sec’0tan’0 secHtanOdo = I u?(u? — 1) du
0 0 1

[ ] (A )-(-D)-

242
15

o

[a—
()]




15. (12 points) The curve y = % - thx between x=1 and x =2 is rotated about

the y-axis. Find the area of the resulting surface.

4\ x_ 1N _ gy, 1o 1.1 _ 1o, 1,1 _(x, 1Y
“( )‘” 2 2x> =t gy = gy 42_(2+2x>

A= jznx/u(jx) dx—znj (’2‘+—)dx_nj(x +1)dx_n[’§3 +ij
—r(§2) (1) =a(F 1) - A

16. (12 points) Find the Maclaurin series (using Y, notation) for fx) = —2x _ py

(1-2x)*
manipulating the derivative of the series for g(x) = —12x . What is the interval of
convergence for f{x) (including endpoints)? Justify your answers.

g(x) = Z(zx) = > 27" which converges for [2x| <1 or |x|< %
Thus the centeris x =0 and the radiusis R = %
Then ¢'(x)= —2 = 2"nx™' which also has centeris x = 0 and radius
§0) = 15 2;
is R= % since the derivative of a power series has the same radius of convergence.
So flx)= —=2 — =xg'(x) = ZZ”nx”.
( 2 ) n=0

The interval of convergence is (—%, %) except we need to check the endpoints.

At x = —%: /(—%) = gznn(—%)" = g(—l)”‘ln which diverges by the ™" Term

Divergence Test.
L 1N (1Y N oh d " -
At x = > /( > ) ;2 n( > ) Zoln which diverges by the »™ Term Divergence Test.

So the interval of convergence is (—

l\)|»—t



