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Part 1. (25 points) Determine if the following series converge or diverge. Show your work and
clearly state any convergence divergence tests you use.
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Therefore, the serics converges via the ratio test.
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Compute now Ln ( 5 5+qn2+ ) = £&n /s

So divensc.s Via di\mhjcr\ce test.
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Part 2. (10 points) Find the interval of convergence for the following power series.2
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T herefore, ROC =00 and 1oc=R .
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Part 3 (20 points) Determine if the following are true or false. If the statement is false, provide a

counter-example; if the statement is true, try to justify your answer.

Q1 If lim a, = 0, then Z a, converges.

n—00
n=1

]
False ) let an= /h .

Q2 If Z a, diverges, then Z(—l)”an also diverges.
n=1 n=1

False, let a,= Vn

Q3 If lim Gntl) _ z, then Z a,, diverges.
True | T/e>| = ratio test yiclds

Q4 If Z a, and Z b, both diverge, then Z(an + b,,) also diverges.
n=1 n=1 n=1

False, set an=(-1)" ana by, = (1)

Q5 If Z a, converges, then Z(an)2 also converges.
n=1 n=1 (—‘)"

vn'

False, consider ap=

C.Dn\lcnser\cc
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Q6 If Z a, < Z b, and Z b, diverges, then Z a, also diverges.
n=1 n=1 n=1 n=1

False, to use Direct Comparison Test +o show

divergence, you need +o bound 2Za, From below

Q7 If Z a, conditially converges, then Z |a,| must diverge.

n=1 n=1

True , by dcj'-ini‘biO" oj‘- conditional convergence.

Q8 If Z a, and Z b, both diverge, then Z anb, also diverges.

n=1 n=1 n=1

False, set ap,=b,= Y/n.

Q9 If Z a, diverges, then lim a, = 0.
=1 n—oo

False, set an,=n.

" cos(n)

= (—1
Q10 The series Z (=1)

n=1

5 converges by the alternating series test.
n

(—I)"cos(nT\') . |

Fals:,
nz Nn2

— converges Via p-series
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Part 4. (15 points) Showing work is not required but partial credit may be awarded if you do.
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Q1 The value OfZ oo Z2
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E BT = - Z (9( ) /3 /3 *z.
n= 34N ne) 9 h=1
Q2 The value sznz—i—n is |
| _ A + B
N24+pn ~ N I+n
A=1, B=-I
N | _ 1
SN=Z?_n+| == 7w
n=y
(-] - |
s htl...h = 33& SN = "i?\b& ('— m) = |
=)
Q3 The domain of the function f(p) is where f(p) is given by
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Part 5. (20 points) Showing work is not required but partial credit may be awarded if you do.

Q1 Find a power series representation for f(x) = and determine its radius of convergence.

r—95
(1—=)?

Q2 Find the first four terms in the Taylor series centered at x = 3 for g(z) = sin*(x).
5(x) =sin2(X) ; 9(3)= sin2(3)
g4'(x) =sin (2x) ; 9(3)= sin(e)
9"(x) = 2 cos (2x); 9"(3)=2cos(v)
g (x) = ~dsin(2x) ; 94 (3) = —4sin(e)
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Part 6. (10 points) Showing work is not required but partial credit may be awarded if you do.

Q1 Find the power series representation of h(x) = In(1 + 2?).
! i X" = Ln(1+x) (=)~ x™ i )" x"
- - b S += X —3 ——
I+X n=o( ; nl n= n

= hcx)—zuu

n=i

n=o0

= (=1)" ! 1
Q2 Using your solution to Q1, de‘fermine the value of Z % (Hint: /0 22 = T 1)
[}

oo n=1
" — an g b & -1 x2n
- = X — (=)t X
Z = = — == ) h(X)dx
n:lh(zn“) n=) £nZ=| N ax £
l '
fhx)ax = Jan(1+x2)dx ,
) o f 2 x* - ‘S'X"-i-l—l
u:iv\(l-t-x") dv = dX > 1+ %2 dx 2 I+ %2
2R 1 1
= V= X _ _ da%
us e =:[{ran-f 2,
! 2x?
=x'Q“(""xz)|°_° e % A% =2—2tan~'(1)

=2—-"/2

=Ln (Z)

End of Exam. Check your work!



