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Instructions:
(1) To receive credit, you must work in a logical fashion, SHOW ALL YOUR WORK,

11 10 NAME: J(nswex MM&V«

INDICATE YOUR REASONING, and when applicable put your answer on
the line (or in the box) provided.

(2) During this test, do not leave your seat. Raise your hand if you have a
question. When you finish, turn your exam over, put your pencil down, and
raise your hand.

(3) No “formula sheets” allowed. Calculators allowed.

(4) The “Mark Box” indicates the problems along with their points. Check
that your copy of the exam has all of the problems.
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2. @ Find the limits of the below 3 functions. Indicate the reasoning behind your
alswer.
a) lim = —-{—
x-+0t €T
. L. y
hm stk 5 lim o _ |
y>0t % Tﬁ:” x>0 -
k
b) li%lJr #P = ‘ - g
r— Lo ‘ ; .
h I (9("') - fim Jar =2 lmﬂ-+ j":"{,‘ = lim N
- : i = x>0
xsat a0t X L'H
- .y

c) lim sin2rzr = DNE—

T—00

Bwﬁﬁm(«s L{W -1 A |

® Find the limits of the below 3 sequences. Indicate your reasoning!

d) lim sin2mn = 2 .

n—00

Sin (27(71\) = O g,,, oA e N

0w (3) - —2
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3. Evaluate the following 4 integrals. & hint: +C ...

| - l
a) / W = . T4 (_2“-‘ ?

S b & wl u,fg
J{-X{jﬁﬁ) - -—:‘"3”""" } C,
B R ’;—-—'—* st ' e e A et e S
P -
(b) 3a + | TL_(E}______,L +  (xt?) +l
x> 14K F5 25+ +5 e S
bes R | V=R kL
S K I e %) Z it :'—A}(
dw = dx+t R
7 du dy
S i;’t?& b '%2' g " § g Vx|

& b / Se+T L f{ ﬁwlxlﬂﬂﬂ * M‘}M(1+&§+Q)

22+4r+5

® show your work on the back of the previous page.

® hint: split up into two integrals
~ E - T o .
C> LErd g 65 2D bo-tae = L7~ ¥(slap = ;rrra.a?;mcﬂ

- =
x*rix+s = (v + |
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& d) /exsin:z: de = _ & (6‘_ sk —¢ Q/(D X ) #Q/

@ show your work on the back of the previous page.
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4. Determine whether each of the following 2 series is absolutely convergent,
conditionally convergent, or divergent. CLEARLY explain your reasoning and
indicate the test(s) used. No credit will be given the work that does not make
sense to us!!!!

) Yk
—~ er

X absolutely convergent
conditionally convergent
divergent
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5. Find the interval of convergence for each of the below 2 power series. Do not

forget to ‘check the endpoints’.

oo . 9\n -
a) Yy Q:LT&)* has interval of convergence _I » ;L\_ |
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6. Find a power series expansion (namely the Taylor series) of the below functions
about the point a. Be clever and use known Taylor Series. Write your answer
in closed form. Indicate the values of x for which the expanion is valid. Show
your work.

O 4" nHi

a) About a=0 : ¥ = 12" velidfr_ %e R
( = = @ 0 an M
s ZEr Ly Gy 52X
reo ! ’; = = . =l (. ;{"_‘_"‘é) !
D Px.x
ZECM: > XK
n=o
f
0 ()" (x-1)
1 -
b) About a=1 : T s Z _Z_;\_;i..._ valid for _ X £ ( 5, ?)__...-
5 o M
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= % b e £ UG
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(cosz) —1 i {—-l)rl 2§ o
¢) About a=0 : —_— = Z =i valid for % ¢ & j&o-s :
& e L)
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7. Working through the steps below, find a power series representation for the
given definite integral. For what values of z is this series valid? Express your
answers in closed form.

1 i n
a) —— = +
S ngo Clxl <
= g2 5n 5
Sy 5 2 e | [
b [ = =t i
) mEeY, E) = & )
B o 5n+3
T PR el el
: ) f{;n*q (o
d) _/; 145 dt _nz_: 5!4{"[" valid for Xl
® Show your work below:
N X = 5n+3
S o S T
JO b |
A LN
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= Z | ot
n=p e
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= 2 ey \t:o
h=0 = .
=) w4
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8. Fun with ¢!

) o
P -

a) Express the number ™! as an infinite sum. ANSWER: ¢ R Z ,(,.-l———
—, n|
=9 n n=§ :

X - X

e — e 'h,l

n=o ™

b) To 2 decimal places, approximate e~! with a partial sum of the above in-

finite sum, using the fewest possible number of terms for which an appropri-

/ ate estimate test (namely the _g ernatng  Sevies dect =~ epror estimade

test) guarantees the desired accuracy. Leave your answer as a sum

2,
® Answer e ! = a 0!
7 e @ | b a 2@
| > f o= i, | = & o A .
n=0 n=0
\
! 5 700
= emm— < OO 75 o S _—
Rt~ (aw) ! 7 0. 905 100

W Z &P-OE"G'\.ELE [v{,‘?a C Lt
§
< (N+]) .’

200
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9. Fun with Mr. Taylor

a) Find the 5th eﬁ%fég Taylor polynomial Ps(z) and the remainder term
Rs(z) about the point a =1 for the function f(z) =Inz.

z 5
Auswer: Py(@) = () = 0% 4 Gen® o ooen ' (el
2

’ 2 i 5
Rg(z) = - (%-1) where z is between £ and 7S
4.2t

(%) 1) = dny fy=o0
M = 4 P, =0
I(?J'.{' = -/X.‘i g{})(l):—,j
P .2 £63) ('[)" L
T = 2« e
" . by 2 =31
r | f) = ~d:3 X 63)

| - (n = 4l
i f 41
- 9 3 e \ | >
=g+ (- + Fren™ + Zrlxen "+ o (et oexen
- 6) 1.\ L =) 8 _ (‘\__;}fﬂ
*g(l\f: i@-(-—-(‘r-l} s i(;-}g‘_——— L=y = ——Z";Z‘“__
ey Rl l .9 el lsh ozl M
b bt an
() (X2t Z XLy
b ¢ b
| o 4o eyl i (A) . #4
[ % 51 % - =]
A IR T

4 __ b) In part a), to how many decimal places of accuracy does Taylor’s formula
guarantee that Ps(z) approximate f(z)=Inx for z between .6 and 1.47
Show your work on the back of previous page.

E

Answer: decimal places of accuracy



10. Consider the parametric curve described by = =2t2+1 and y=3t>+2

a) The equation of the line tangent to this curve at the point ¢ =1 is

(y-5)¢ Fl(x-3)

di e - 1 =1 F =L g
a¥ -—_E:é/(;;f: Li't_ Ll L]L

4 (1) = 3())°+2 =5
1y =20+ =3

b) Find the second derivative of this curve at the point ¢ =1.

q -

d%y e

® ANSWER: — =
dx?

Is the curve concave upward or downward at ¢ =1 ? &< tA_{& 1.

1
¥

2 dy! d dy
C_-l___d,‘j_—- -~ A B 1 :1‘-:-— ( T{A'X_ )
e = = ~5 .
& It

11
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11. Let V be the volume obtained by revolving about the z-axis the region
that lies between the z-axis and the parametric curve given by x = 3 and
y=2t2+1 for —1 <t <1 . Express V as an integral (but do NOT perform
the integration!)
® Draw a helpful rough sketch showing a typical element.

4= |

Ve 3™ (v ™ &

® Answer: V = t

2 (] T A

x=b

<<
W
)
=
f;-;‘.
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-&—I
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i\)
N
[
™
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12. Consider the vector-valued functions (for —oo <t < o0):

b)

d)

u(t)=8ti+1j and v(t)=2ti+1j

How long is the vector u(t) when t =17 ANS: |u(1)] = y ES
S@ 5 o =T
(Rl = 152,17 | = r{ gyt

Find the dot product u(t) - v(t) . ANS:  u(t) - v(t) =
let? 41 _

ZEE, V> LTk, 17 = b4 %+ 1

We know that two non-zero vectors a and b are perpendicular
if and only if a-b = _ 0

For what values of t are wu(t) and v(t) perpendicular?  ANS:
Mo Sheh &

WO = 1t =0
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13. A puffo (that’s Italian for smurf) moves along with acceleration described by
a(t) = ti + t%j . His initial velocity is vo = 0 and initial position of ro =1i.
Find his velocity vector v(¢) and position vector r(t) .

P 5
L o s

4> AL 5

r(l) = < | = xy

a(t) = L, £* > ptsatond Necter
_ At ey
£ 2_ 24 Lab>

—k {TL 3 )

Ar (‘t’ ) = < _.i: ) "t% > n{?‘ﬁdﬂ“‘“‘* \jg{‘{M
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