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e This is closed book exam.
e Questions 1-5 are Multiple Choice. Circle your answer. Not justification is needed.
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scrap paper.
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MULTIPLE CHOICE QUESTIONS: Circle the correct answer. NO justification is re-
quired. Each question has 2.5 marks

1. Foralln > 1, let a, = % Which of the following statements is true?

A. The sequence {a,} diverges and the series > | a, also diverges.
B. The sequence {a,} diverges and the series )" | a, converges.
C. The sequence {a,} converges and the series >~ | a, also converges.

D. The sequence {a,} converges and the series >~ a, diverges. (**)

2. Determine the sum of the geometric series Y -, (3%")(27%") if it exists.

Al B. 2 (*¥) C. 2 D. & E. The series is divergent
3. What is the radius of convergence for Z 4>n
vn+1
A. B. 1 C. 3 D. § (**) E. None of the above

4. Which of the following series do NOT the converges to finite value?

> 2 =1 1 =1
AZW B.ZS 2<**> C. :E D.Z3—n

n=1 n
E. None of the above

5. Use any test to determine the convergence of the following series:

— (=D"
2 nin(n)]

n=2

A. Tt converges conditionally (**) B. It converges absolutely
C. It diverges D. It converges to the value 1/3 E. None of the above



LONG ANSWER QUESTIONS: Give detailed solutions, clearly showing each of

your steps.

. [5] Find the radius and interval of convergence of the power series given by

Solution:
n Y, 4
R= lim |- | = lim nt =1,—jr—2/<1
n—00 | Cpy1 n—oo v/n 4+ 3

so series converges if [z —2| <1 > —-l<z—-2<1l—=1l<z<3
ifr=1, > 7, ﬁ diverges by using comparison test

1
vVn+3

Ifz=3 <, CL" g alternating series which b,, = which is decreasing and

vn+3
lim b,, = 0 and series converges

Interval of convergence is 1 < x < 3 or (1, 3]



7. [2.5] For the following series, determine whether it converges absolutely, converges

conditionally, or diverges. Justify your answer.

— (=3)"
2 G i

n=1

Solution:
D % =3, (n3Tn1)' converges according to ratio test where
n 3ntt ! 3
L= lim || = lim UL, —0<1

so the series converges absolutely.



a. Approximate the sum s of the series by s3 and determine lower and upper bounds

= 1
8. [5] Consider the series Z
n=1

for the error Rj.
b. How large must n be taken in order that s, approximate s with error no greater
that 0.0017

Solution:

a) s3 =14 55+ 572 = 1.546

& 3 & 3
/ r 2dr < R3 < / xr 2dx
4 3

a b 2
<R3<—lim2x_%} — 1< R3< —

3 V3

b) Ry < [ a 3de — lim, a —2:1:_%} — Z < 0.001 = y/n > 200 = n > 4000000

n

. _1
lim —2x 2}
a—o0 4 b—oo



9. a. [2.5] Find the coefficient of ! in the Taylor series of the function f(z) = cos(2z)
about the point a = 0.

Solution:
T(x)=>" %(x)" so the coefficient of 2% is %
f'(xr) = —2sin(22), f"(x) = —4cos(2z), fO(z) = 8sin(2z), f¥(x) = 16cos(2r) —

fPO 16 2
4! T4 T3

b. [2.5] Express f(z) = f’% as a power series about 0.

Solution:
= =>0 1", |t| <1 with t = —z, then

3.1'2 2 = n - n,.n+2
$o) = g =3 D) = 23, al =l <1

1



