Math 114 Summer 2017 Second Exam July 27, 2017
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Time limit is 75 minutes. If you need more room on your exam paper, you may use the empty spaces on the paper. You have to show your.
Answers without reasonable-even if your results are true- work will either get zero or very little credit.

1. (a) (10 Points) Does the series Z

(O Converges absolutely. (O Converges conditionally. O Diverges. Test Used:

> cos(nm)

converge absolutely, conditionally, or diverge? Justify your answer.

n=1 n\/ﬁ

Solution: Since

LR =Ll

is a convergent p-series (p = 3/2 > 1), the given series converges absolutely.

p.573, pr.36

3
(b) (15 Points) Find the radius and interval of convergence of Z %)
n=0
Radius of Convergence: Interval of Convergence:
3 n
Solution: Let u, = n(xs;n) Then
u (EIVCS) (x+3)n+1 |x+3| 1
lim |22 < 1= lim|—2° | < 1= lim =" im (14— ) <1
n—eo | U, n—soo ”(*;3) n—yoo 5 n 5  n—oeo n
—_———
=i
= |x+3]<5

2. (a)

= -5<x+3<5
= -8<x<?2

When x =

)"n, a divergent series.

HMS

n5”

When x =2, we have Z Z a divergent series. So the radius of convergence is R = 5; the interval of convergence

is —8<x<2.

p.583, pr.17

(10 Points) Find the Maclaurin series for f(x) = xe®.

Solution: We know that

2 x3 x4 P
e =14+x+— sttt Tt (—o0 < x < +oo)

is the Maclaurin series for e* with radius of convergence R = co. Now multiplying by x gives
B S !

xe*x+x+ +3’+ +

- (—o0 <x < +o0)

is the Maclaurin series for xe* with radius of convergence R = oo.

p.588, pr.12
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(b) (13 Points) Find the area of the triangle A(PQR) determined by the points P(2,—2,1), O(3,—1,2), R(3,—1,1).

Solution: First PO =(3-2)i+(-1+2)j+Q2-1)k=

i+j+kand PO = (3—2)i+(—1+2)j+(1—k=i+j.
Then

i

POXPR=|1 1

1 1

=—i+j

S = K

J .
= Area = E\PQXPR|
i)

p.687, pr.17(a)

3. (a) (11 Points) Find the volume of the parallelepiped if four of its vertices are A(0,0,0), B(0, 1,2), C(0,—3,2), and D(3,—4,5).

Solution: We have

AB=j+2k, A
0 1 2
(ABxAC)-AD=| 0 -3 2
3 -4 5

-3 2 12 1

:0’ 45 ‘“LO‘ 4 5 ‘“3)‘ 3

—04+0+3((1)(2) — (=3)(2)) =

Hence Volume = |(AB x AC) - AD| = 24.

p.688, pr.a8

C=-3j+2k, AD=3i—4j+5k,

(b) (14 Points) Find parametric equations for the line £ through P,(2,3,0) perpendicular to the vectors

u=1i+2j+3k and v=3i+4j+ Sk.

Solution: The direction is

UXxXyv==

W =
E SN\
W R

= —2i+4j—2k

Hence the parametric equations for the line .Z are

x=2-72t, y=3+44t,

7= -2t

p.694, pr.10

b P(2,3,0)
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4. (a) (7 Points) Find the value(s) of ¢ if the function
3x%y
—  (x, 0,0
flon={@eye 700
¢ (x,y) = (0,0)

is continuous at (0,0).

Solution: We employ the polar coordinates: x = rcos 6 and y = rsin6. Then x> 4+y? = r* and r — 0 as (x,y) — (0,0).
Hence we have

3r3cos? Osin 6
lim  f(x,y) = lim ——— 2207
(x,5)—(0,0) r—0 r
= lim(3rcos’ B 5in 0)
r—0
=0

So f(x,y) is continuous at (0,0) iff .

p.764, pr.68

(b) (10 Points) Find fy, fy, and f; if f(x,y,z) = yzIn(xy)

Solution: We have

1 o
f:\:yzfai(xy):(yZ)y: yz
xy OJx xy x

0 0

Jy=zIn(xy) +yz- afy(ln(xy)) = zln(xy) + % - a*y(xy) =|zln(xy) +z|,
0

fe=yIn(xy) +yz- 5-(xy) = [yInGoy) |

p.773, pr.30

©

d
(10 Points) Suppose w = 2ye* —Inz, x = In(t>+ 1), y = tan~ !¢, and z = ¢’. Using the Chain Rule formula, find {dv:}
t=1

Solution:

ow ow ow 1 dx 2t dy 1 dz
FriE il M =it it ru L it u i ks
dw dwdx Jdwdy dwdz
d " xdt " aydi | dzdr
dw dyte*  2e* ¢ At(tan )(24+1)  2(2+1)
241

el

— — =4rtan”
et

R S S 2+1
T

5] —wmd [z
t=1

1

t+1;

782, prs




