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Part I: Multiple Choice (5 points each)

There is no partial credit. You may not use a calculator.
X/ 1\n
1. The series ) % is
n=1

absolutely convergent

convergent but not absolutely convergent correctchoice
divergent

none of the above

o O T o

The series is convergent by the Alternating Series Test since it is (1) alternating due to the (-1)", (2)
decreasing in absolute value since % gets smaller, and Lm% =0.

However it is not absolutely convergent because the related absolute series is Z % which is the
n=1
harmonic series which is divergent.

«© n
2. Determine the interval of convergence of the power series | O(rngl)
n=0

(2,4]

[2,4)

(-4.-2]

[—4,-2) correctchoice

® 2 0 0o

(=00, )

_ ' el @t | e XM naa
Ratio Test: L—Hm| an —HDQO n+2 [x+3|

At x = —4 the series is alternating and decreasing and so convergent.
At x = -2 the series is harmonic and so divergent.
So the interval of convergence is -4 < x < -2.

=K+3]<1 or 4<x<-2

o0

3. Compute »_ 352"

n=0
25
" 2
b =3~
C. % correctchoice
75
d. >
e. o

Geometric:  a = 3052 = 25, r=%<1 SZA:%



4. Find the 3 degree Taylor polynomial for f(x) = e about x = 1.
a. e?+2e?(x-1)+2e2(x-1)%2+ %e‘z(x— 1)3
b. €2 -2e2(x—1)+2e?(x—1)2~ %e‘z(x —-1)%  correctchoice

c. e2+2e?(x—1)+4e?(x—1)% +8e2(x—1)3
d. €2 -2e2(x—1)+4e?(x— 1) -8e2(x—1)3
e. e2-2e?(x—1)—-4e?(x—1)?-8e?(x-1)3

The function, 3 derivatives and their values at x = 1 are

f(x) = e f(1) =e?
f'(x) =-2e f'(1) =-2e2
f'(x) = e /(1) = 4e2

f"(x) =-8e* (1) =-8e7?
So the Taylor polynomial is
T3=f(1)+f’(1)(x—1)+f”% fWT(l)
— o2 2e2(x—1)+ 467‘2(x— 1)2 - SGT‘Z(X— 1)3

(x—1)% + (x-1)3

o0

5. Compute Zn(%)n_l. HINT: Differentiate ix”.

n=0 n=0
a. 4
b. -2
4
C. 9
d. 2
e. 4 correctchoice
0 o L .
D oxn = T  Provided [x|<1
n=0
Differentiate: = —1 rovided x| <1
2 T P i
1Nyt 1
Evaluate atx = 5 Zn(z) = -4
n=0 ( 2)

6. Find the Maclaurin series for f(x) = sin2.

23x3 | 255 _ 2X*

A A |
23 25 2!

b. X= S+ St

C. X— G-+ 52— — 2 +

a. + .- correctchoice

3
d. X+ S+ S5+ 50+

e. 2X+

. . o 3 5 7
The Maclaurin series for sinx is smx=x—%+%—%+
23x3 | 25x5  2Tx7
3 s

Substitute x - 2x; sin2 = 2x —



7. Find the equation of the circle for which one diameter has endpoints P = (1,1) and Q = (7,9).
a. (X+3)2+(y+4)2=25

b. Xx+3)2+(y+4)2=5
c. (Xx—4)2+(y-5)2=25 correctchoice
d. x-3)2+(y-4)2=5
e. X+4)2+(y+5)?2=25
The centeris at C = PEQ = (4,5 andtheradiusis r = |a5| =|3,4)| = 5.

8. Consider the triangle with vertices A = (0,0,0, B=(1,1,00 and C = (0,2,2. Findthe angle at A.
a. 0°

30°

45°

60° correctchoice

90°

™ S o T

[AB| = vI+1-v2 |AC|-Vv4+4-/8-2/2 AB.AC-2
cosp = AB+AC_ _ 2 L g=60°

ElEREE

9. Find a unit vector which is orthogonal to the plane containing the points P = (1,0,0), Q = (0,2,0),
and R=(0,0,3.

2 (£,53,2)

11’11’11
b. (6,-3,2)
c. (6,3,2

6 -3 2
d. ($7%)

77
6 3 2 ;
e. (7,7, 7) correctchoice

PO=Q-P=(-1,2,0, PR=R-P=(-1,0,3
i j Kk =
N=-PQxPR=|-120|=(632 [N|=-/36+9+4-/49-7 ﬁ:(%%%)
10 3



Part Il: Work Out

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

10. (10 points) 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.
If it converges , find the sum. If it diverges , does it diverge to -+, —o or neither?

- n-1__n : . ;

a. 21 ( n -] ) Circle one: |Converges Diverges
n=
Explain:

k
s- 2(2 - 701) (0-d)+(E-2) s (Reto k) ok
—k

S=lmS=lm k+1

- 1 . . .
b. Circle one: Converges Diverges
LT ? g

Explain:

3
1 b, = L

1+3¥n n_ﬁ

Z 1 diverges because it is a p-series with p = 1.1
n=1 ‘3/ﬁ

Apply the Limit Comparison Test: a, =
n__ 1

an

L = lim = |lim and O<L<
s by 0 1y gm ”
l 1 . . 1 . .
So also diverges. Since > 0, it diverges to +o.
; 1+yn g 1+¥n g *



11. (15 points) 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.

0 o n
a. Z% Circle one: |Converges Diverges

n=0 :

Explain:

Apply Alternating Series Test:

It is alternating because of the (-3)". Itis decreasing in absolute value because n—n gets

; : i 30 3e3e¢3e:--e3 '

smaller as n gets larger provided n > 3. Finally, lim < e = lim 1.2, 3 coen =0  because

beyond n = 3 we keep multiplying by fractions less than 1. So Z converges.

OR

Apply the Ratio Test:

B 3n B 3n+1
lan| = T lan-1| = GESAl
_ i | @ns1 3 ol 3 _ ~ (3"

L = lim| 5L |—nqw(n+1)| LTh=lm—>5=0<1 So g 7~ converges.

0 (_1)n+15n—1 . -
b. > ~—— Circle one: Converges Diverges

n=1 n 4n

Explain:

Apply the Ratio Test:

n
lan = 2 oy vl = —2
4 (n+1)24m
_jim |8 | _ 5" n24" _ 5 n2_ __5 - (3" g

L= lnl—rpo| dn | - lnI—ID) (n+1)24n+1 5”- 4 lnl—lll (n+1) 4 >1 So g n! dlverges.

C. Z DY Circle one: |Converges Diverges
3 n(Inn)?
Explaln.
. Apply the Integral Test: 1 is continuous,
(I n)? PPY g n(inn)?

decreasing and
1 [0 _op_.=L__1
Iz n(|nn) B [Inn i|2 =0 In2 In2

Z

also converges.
2 n(Inn



12. (10 points)

a. Find the power series representation for f(x) = 1 1 > centered at x = 0 and its radius of
+X

convergence.

=>'x"  provided [x|<1
n=0

Substitute X —» —X2
Z( x?)"=3"(-1)"x>"  provided x|]<1 So R=1
n=0

1+x2

b. Find the power series representation for f(x) = xtan!x centered at x = 0 and its radius of
X

convergence. HINT: tamlx = 1 dt

g X J.0 1+t2

tamix = | dt = j Z( 1)n2 dt = Z( X and R=1
0 +t2 n+1

f(x) = xtarrix = Z( 1" X2 ?  and R=1

+1



13.

14.

x=2)"

. Besureto
n1/3 3n

(10 points) Determine the interval of convergence of the power series Z
n=1

show how you checked the convergence at the endpoints.

Apply the Ratio Test:

_ K=2 _ k=21
lan] = n33n lan-1] = (n+1)¥33mi
_ lim | Bnt k-2t  nvs3n _ k-2, n \"*_ k-2|
L= ”—IL])| dn " oo (n+1)1/33n+1 |X_2|” o 3 ”—ID)( n+1 ) o 3
The series converges when L = % <1l or x—2/<3 or -1<x<5

We check the endpointat x = -1.

«© n «© n
The series is Z (3" _ Z ) which is convergent because it is an alternating, decreasing
n=1

1/3 1/3
n*=3" & n
series.
We check the endpointat x = 5.
o0 n o0
The series is Z n(l?3)3” = # which is a divergent p-series since p = % <1l
n=1 n=1

Thus the interval of convergenceis -1<x<5 or [-1,5).

(10 points) Find the volume of the parallelepiped with adjacent edges ﬁj PR and P$ where
P=(1,1,), Q=(2,31), R=(4,15 and S=(1,3,9.

PO=Q-P=(1,2,0, PR=R-P=(3,0,4 and P$S=S-P=(0,2,3
120

V=PQ. (PRxPS) = |det 3 0 4 ||=}8-18=26
023



