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Part I : Multiple-choice Questions: [4 x 2 = 8 points]
Circle the correct answer. No justification is required.

Question 1. 2 points]
A potato with a temperature of 20° is put in a 200° oven and heats up according to the differential
equation

dH

— = k(H — 200

el )

where H (t) represents the potato’s temperature ¢ minutes after being placed in the oven. After 30
minutes the temperature of the potato is 120°C. What is the value of k£ to 3 decimal places?

A k=1.120 B. k= -0.027 C. k=0.027 D. k=-1.120 E. k= -0.015

we Know H(©)= 20
._‘_ H = — i = °
(e = [t S e
= _fn[H-200] =%kt +C and H(30)=20
= 130-200=-13pek®

= —80 = 80K

= H-200 =Aekt

where A=%eC 130
=k= __*,@nézo/ 180) n —0.087
0

Question 2. 2 points]
2n+1
For alln > 1, let a, = 4n i 5 Which of the following statements is true?
n
A. The sequence {a,} converges and the series Z a, also converges.
n=1

oo
B. The sequence {a,} converges but the series Z a, diverges.

n=1
o0
C. The sequence {a,} diverges but the series Z a, converges.
n=1
oo
D. The sequence {a,} diverges and the series Z a, also diverges.
n=1



Question 3.

[2 points]
n—1
Determine the sum of the geometric series ; 9252n 5 il it exists.
3 12 L
A. 15 B. R C. 1 D. = E. 3 F. The series is divergent.
Question 4. [2 points]
What is the radius of f ?
at is the radius of convergence for W
1 1 3 3
1 8 2
B. R= 6 D. R= £ F. R= = H. None of these.
Ratio Test: » e
Lvm \ﬂnﬂ — Lim 5 S (x™ /5P 3
N>l An N->e0 \1“1—[.'.5‘ \‘hi-s
5(><-3>)Jn+
V\—%oo N+
= - - = ! ° — |
5[x-3] Slx-3]<1 = [x-3| <& nR=L



Part II : Long-Answer Questions: [15 points]
Give detailed solutions, clearly showing each of your steps.

Question 5. [6 points]
Use an appropriate test method to determine whether each of the following series is convergent or
divergent. State the conditions needed in order for the test to apply.

. nd+2
a —
B prunss

n=1




Question 6. o0 [4 points]

(a) (2 pts) Does the following series converge: Z(—l)’“rl T Justify your answer.

— n? 44

(b) (1 pt) Does the series above converge absolutely? Please justify your answer.

(c) (1 pt) Give an upper bound on the absolute value of the error if we use the first 1000 terms of
the series to approximate its sum.

You do NOT need to compute Siggg. Just give the maximum possible error.



Question 7. [5 points]
(a) (4 pts) Find the power series representation for In(3 — ) and determine interval of convergence.

hint: In(3 —z) = —/

1
dz. Do NOT forget to find the constant of integration.

33—z
uﬁmg ZX“ for |x|<| we have
| = 1S xn _ZB x"
2 3(1 %) 3(‘ ) Z @ 3%? “ggs'*'

Which s good for [X]<_'L or [X|<3 (R=3)
Using An3-x) = 'Sg-} dx we get
oo yhh
) = — — -5 Ar— which isshll good
G §V\2*'o3m' ¢ o 3M) e ]><]<5g o =34 X423
+1 e~
Use X=01o solVefor C: Un(3-0) = — 2 o" N C=InE) leng¥h of jnfefval

=03" () ¥ 3-(3)=06
= R= % =3

Jo¥he power sefies represenmﬁon for IN(3-x) is

h+l

’M(B’X) /&"\3 Z hﬂ(

o)
Endpoints? +
when X=—3, we get [n3—= LA™ = 4n3~= ()™ which converges

=0 3™ (1) N=0"nptl by AST.
X=3 is notinthe domain of An(3-X

S e inYerval o%covwergen& 15 —34 X423 and divus is R=3

(b) (1 pt) Use part (a) to express In2 as the sum of an infinite series.
dn(@ 2)=4n(3-1) so we can plwé\ in y=21:
dn(@)=n3 — Z

5“"' (1)



(additional page for scrap work)

(end of Test 2 — happy 7 day!)



