B_]gf. Girard=i _____Math 142 Fall 2006 12.15.06 Final Exam

MARK BOX
PROBLEM | POINTS

la-y 25

2a—0 15
3 10 |
4 10 NAME: ki:f
5 10
6 10 please check the box of your section
g 10
8 10 Section 005 (WF 8:00 am)
9 10 -
10 10

: Section 006 (WF 9:05 am)
11 10
12 10 .
_ - Problem Inspiration:
13 10 1.-3. Fill in blanks & True/False
14 10 4.-5. Ch. 7
6.—11. Ch. 8

15 10 12.-16. § 10.1 - 10.6 and 10.8
16 10 17.-18. § 10.7, 10.9, 10.10

17a~f 10
18 10

TOTAL 200

INSTRUCTIONS:
(1) To receive credit you must:
(a) work in a logical fashion, show all your work, indicate your reasoning;
no credit will be given for an answer that just appears;
such explanations help with partial credit
(b) if a line/box is provided, then:
— show you work BELOW the line/box
— put your answer on/in the line/box
(c) if no such line/box is provided, then box your answer
(2) The MARK BOX indicates the problems along with their points.
Check that your copy of the exam has all of the problems.
(3) You may not use a calculator, books, personal notes.
(4) During this exam, do not leave your seat. If you have a question, raise your hand. When
you finish: turn your exam over, put your pencil down, and raise your hand.
(5) This exam covers (from Calculus by Anton, Bivens, Davis 8 ed.):
Sections: 7.1 - 7.4, 7,6, 7.7, 8.1 - 8.5, 8.8, 10.1 - 10.10 .




1. Fill in the blanks.

la. [& = é}& lu| +C U

1b. If a is a constant and @ > 0 but a # 1, then [a%du = 1%;., +C
lc. [cosudu = sin W +C

1d. [sec’udu = tan U +C

le. [secutanudu = _ Lec L +C
1f. [sinudu = —Cos WL +C

1g. [cscludu = - S w +C

1h. fescucotudu = __~ Ccsc A +C
li. [tanudu = —J, {Cocvr| LL  In oo | te A€~

1j. [cotudu = k’r\ \sinu !"1 g - f/v leaen! ¥< A

1k. [secudu = jf,\ i gee vt don \—nH'C- e ')Zn lﬂic w = dan w\ +C -

1L [escudu = ~ Joo \ o0l e wlie £ I |G w —catu| ¢ L
1m.If a is a contant and @ > 0 then [ 7;]'_72 du = are sin gi’ +C
1n. If a is a contant and a > 0 then [ Eglﬁy du = Z}. ovc fon %. : +C
lo. If a is a contant and a > O then fm;lf?du = b ac pe ’i'gt +C

1p. Partial Fraction Decomposition. If one wants to integrate % where f and g are polyonomials

and [degree of f] > [degree of g], then one must first do ___ /=< Adegaris o

]

¢ \
1q. Integration by parts formula: [udv = WY - dvaw

1r. Trig substitution: (recall that the integrand is the function you are integrating)
if the integrand involves a2—u?, then one makes the substitution u = G- SnE

1s. Trig substitution:
if the integrand involves a®+u?, then one makes the substitution u = ¢ tand

1t. Trig substitution:
if the integrand involves u>—a?, then one makes the substitution u = G L2t

1u. trig formula ... your answer should involve trig functions of §, and not of 20: sin(260) = J =16 Coo o

]

| § cos (20)

1v. trig formula ... cos(26) should appear in the numerator: cos?(f) = 5
] Y-
1w.trig formula ... cos(26) should appear in the numerator: sin*(6) = — [28)

1x. trig formula ... since cos® @ + sin®@ = 1, we know that the corresponding relationship beween

T
—see 9

)
tangent (i.e., tan) and secant (i.e., sec) is I + ‘hbw e

ly. arctan( - v3 )= ____—T1/a RADIANS, not degrees.




= =]
2. Fill-in-the blanks/boxes. All series 3" are understood to be Z
n=1
Hint: I do NOT want to see the words absolute nor conditional on this page!

2a. Sequences Let —oo < r < oco. (Fill-in-the blanks with ezists or does not exist, i.e. DNE)

e If |r| < 1, then lim,_,00 ™ 0
e If |r| > 1, then lim, 00 7™ DN &
e If r = 1, then lim, o r™ =3
o If r =-1, then limp 00 ™ bNE

2b. Geometric Series where —oo < r < co. The series 5 r®
e converges if and only if |r| <
e diverges if and only if |r| 21

2c. p-series where 0 < p < co. The series 3 -:7
d

e converges if and only if p
e diverges if and only if p 2 3

2d. Integral Test for a positive-termed series ) a, where a, > 0.
Let f: [1,00) — R be so that

ea,=f(_ N )foreachneN

o fisa W{—: v function
e fisa St o function
o fisa _Noptherfashng ( or drerto s x \) function .
Then 3 a, converges if and onﬁy if S f6idas converges.
2e. Comparison Test for a positive-termed series Y a,, where a,, > 0.
e If0 < a, <b,foralln € Nand b, __ ContV sthen Y an _genyf
e If0<b, <a,forallm € Nand 3 b, 5\\1'5 ,then Y a, __dva

2f. Limit Comparison Test for a positive-termed series 5" a,, where a,, > 0.

Let b, > 0 and limp 0 §2 = L. —

If O <L<__ 9 | then Y an converges if and only if __ < &?“E e\ |
2g. Ratio and Root Tests for a positive-termed series ) a,, where a, > 0.

Let p = lim,_,o %i or o=t .00 () s,

olfp <1 then Y a, converges.

olfp_ 71 then 3 a, diverges.
o Ifp_=— i then the test is inconclusive.

2h. Alternating Series Test for an alternating series Y (—1)"a, where a,, > 0 for each n € N.
If
° a, > any1 foreachn € N
e lim, . a, = 0
then Y (—1)"a, S\ v
2i. n*P-term test for an arbitrary series 3 . 2
If lim,, o0 @, # 0 or lim,_, a, does not exist, then " a,, J L ﬂ’{ .




2j. By definition, for an arbitrary series ) a,, (fill in the blanks with converges or diverges).
® ) a, is absolutely convergent if and only if 3" |a,| ___ om0~
® ) ay is conditionally convergent if and only if 3 a, _ (o)~ and X oyl AJ:"-/' g
® > ap is divergent if and only if ) an obl"x?'*a{ (
2k. Fill in the 3 blank lines, with
absolutely convergent, conditional convergent, or divergent,

on the following FLOW CHART for class used to determine if a series y >
convergent, conditional convergent, or divergent.

an is: absolutely

n=17

Does Y’ |a,| converge? _ . .
Since |a,| > 0, use a positive term test: %o E;es lan| = 07 nHO Y s div’q
integral test, CT, LCT, ratio/root test. n—o0 |An| = U! k!
Lo R TYES T
s ahs, con\ - Is 3" a, an alternat-
2 ing series?
if YES

Does  ay, satisfy the conditions of the Al-
ternating Series Test?

ifYES |

Y anis cond . Con\l

2]. Fill in the blank with: perpendicular or parallel.
If you revolve a graph of a function about an axis of revolution and you want to find the volume of
the resulting solid of revolution using the disk or washer method, then you draw in your typical
rectangles (used to form your typical elements) ?er'!) . to the axis of revolution.

2m.Fill in the blank with a formula involving some of:
2, 7, radius , radiuspig , radiusyee , average radius , height , and/or thickness.
In problem above if you use the washer method, then the volume of a typical washer is:

T[ Mﬁﬂg__ = fuduis .ZI.JA j gusz G, il

2n. Fill in the blank with: perpendlcular or parallel. g
If you revolve a graph of a function about an axis of revolution and you want to find the volume of
the resulting solid of revolution using the shell method, then you draw in your typical rectangles
(used to form your typical elements) F@f q,“ﬁ[ to the axis of revolution.

20. Fill in the blank with a formula involving some of:
2, 7 , radius , radiusyg , radiusje , average radius , height , and/or thickness.
In problem 2n above, if you use the shell method, then the volume of a typlcal shell is:
AT itroes, rodion) ( Jhain \_-t } (X utx:%a'mw-- )




3. Circle T if the statement is (always) TRUE. Circle F if the statement is (sometimes) FALSE.

é} F If f(n) =a, for n =1,2,3,... and if lim; o f(z) = L then lim,_,oc a, = L.
T =E.\F I fin)=m, forn=1,2,3,... and ¥ m,, . 6,= L, theh Hi, 0 f(z) = L.
T /]? If 0 < a, < 1, then lim,,_, a, exists.

T If 0 < a, <1, then ) a, exists.

If lim,,—,00 @, = 0, then ) a, converges

@ F If 3" a, converges, then lim, .o a, = 0.

3 @

T @ If ) (an + b,) converges, then ) a,, converges and »_ b, converge.
@ F If 3" a, converges and 3 b, converge, then > (a, + b,) converges.
N-1 T‘2 - N
T F I Sy = Z ™, then Sy = - Notice that the sum is from 2 to N-1

n=2

T @ F Calculus is fun! (each honest solution is correct!)



For problem 4 and 5:

Let R be the region in the first quadrant of the zy-plane enclosed by:

e the parabola y = 322

e the zr-axis

e the vertical linez =2 .
Let V be the volume of the solid obtained by revolving the region R about the .

Please remind Prof. Girardi to sketch R on the board for you.
4. Using the disk or washer method, express the volume V as an integral.

Sy

5.

You do not have to evaluate the integral nor do lot of algebra to the integrand.

P

IZT g

A I A e S Y

Using the shell method, express the volume V as an integral.

mrX;z
-
X

i
e

You do not have to evaluate the integral nor do lot of algebra to the integrand
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Hint: problem 1x.
Remark: box your substitution box for more partial credit.
Recall: you can check your answer via differentiation (if you have time).

fos’ % _+ wnx = | 2 B}
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Hint: problem 1s, 1u, 1v, 1w.
Remark: box your substitution box for more partial credit.

Recall: you can check your answer via differentiation (if you have time).

A
lan® = =

7 =B zin® c
By LL=¥T -
4> F &
2 A C-
g B - Aot
im E ? Y Nes '{;* L



8.
222 -2z —1 =} QA\. \
[y e = 2y - % x| +0
Hint: 22 = (z—0)> = (alinear term)? # (an irreducible quadratic)® .
Remark: box your substitution box for more partial credit.
Recall: you can check your answer via differentiation (if you have time).
7 Sl = \ p( , B :_; - T — Y
2 - e o T R --{ — B é B = Ei__l

c i —
i & = ¥ = h=2-C
o i 2F s -A ¥D
0 = = *P



90

Jrea- et - Laek pre¥

+C'

Remark: box your substitution box for more partial credit.

Recall: you can check your answer via differentiation (if you have time).

7 ~ ~ O
=1 dv=eXdy w = % v =" dn
A ' o A
. = & ‘.Jf*. =5 { w2 &
_JLL = Z_X (L; \f au AN Y
¢ X |
2 % g z_ r l ﬁ\) L O 2
N & ST xc

10




10.

[1n(a:+l7)dz: = (x+ %) jﬂM(‘?‘H?\) - KX

+C

Hint: some cleverness in your choice of v can make life easier.
Remark: box your substitution box for more partial credit.
Recall: you can check your answer via differentiation (if you have time).

W= Q"\. {{X{-i?) C’l\‘! ‘;O\ﬁ‘
V = X+

_ ) Y
du = ¥

11




11. X

fe(%)cos(ax)dx= %—(Beiﬂh *!"QL,W?)%) +C

Hint: bring to the other side idea.
Remark: box your substitution box for more partial credit.
Recall: you can check your answer via differentiation (if you have time).

Zx &= e d¥ - sin 3x dy
w= € dv = w3 474 2K
§ * 4. o ) {3x)
- E du :26 ti‘:( vV = -'3 owe (3%
du= ZCZ' J,)( Vi Jg s Ix i
L |1 LT T ’
Z . 9 Zx
n o £ sl . = J e’ sindy dy
S e o (aldy = 3 2
vk S ZX - & 8 =
. . z ] 5 . Ce I
= E Pl B E Le® oo 3 3 \e %
i 35 W e BY Hoon g R
= & Sin L& e S ) & e OK O
i

% — 3¥x
2 n sindx |, e OX ) ;
i_..._ g@ (/63?)'&:(’%, — € (#“Z_j‘{’—*—*";“” t é/\
9 /
N f""‘\..n/
Zx in 3w+ 223\
Ca . e A femmezed\ Y
\ ¢ Qs OX 12 E') } P
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~o_ 2X
aVv = ﬂu Cl/\l anol J"le - '



12. Sequences (not series)

12a} 2

n—00 mn

13
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NOW Series - NOT sequences

13. Check the correct box and then indicate your reasoning below. Specifically specify what test(s)
you are using. A correctly checked box without appropriate explanation will receive no points.

absolutely convergent

e e
Z conditionally convergent
n=1T7

divergent

i}

.

Yy N ‘ i
i Zh[(j, = J o\x'sffi ) » gcmfc)

L T e by AT
LD § = 2N a, whee o=}

14



14. Check the correct box and then indicate your reasoning below. Specifically specify what test(s)
you are using. A correctly checked box without appropriate explanation will receive no points.

X absolutely convergent

= 1
conditionally convergent
2 T G
divergent
| n big = T _ _L.. =1
B, = = i 7 /(\J n-h.N - n* - ZN
4 (T (n-2) (n=3)
L...T.
3y
Ifw\. Qo _ i Lm___m_a__“ - \
> bn o (TEOES
0 <| ¢
ol N 5 " L
= ~ Z @ n i ;Z bh 9{'3 Sa e '}'{‘V\b -"J
;“ j‘: l |U‘
Z Lr‘ = At el .
p sen T4l
p = % >/

15



15. Consider the formal power series

Hint: (22 —-12)" = [2(z—6)]" = 2" (z—6)" .
(p and the radius of convergence is R = L~
As we did in class, make a number line indicating where the power series is:

The center is zg =

o (2r —12)"

—

absolutely convergent, conditionally convergent, and divergent.

Indicate your reasoning and specifically specify what test(s) you are using. Don’t forget to check
the endpoints, if there are any.

1 VC/ ) \05 cori\l .
a vy y - / v
.-e/ u/ - .\j / ) “:’m:;
- = = A\_
lo Ls5
h+i
? ~ E;w 3\ ‘ _I}_—— i ' l‘.ﬂ- L { Z'x_ IL}
) Y ’ ( 212 n - i o E
: 4
= el Ly D 2% 6|
¢ =S O N4+t
&bsw W{W\.« 2})("(-;(4-‘. L= Ix =4 ’l( z
difg t,\_sf:.}qr\ _ 2 h("{c*.i > { le=) (X G f 5
Mé_ @r - L A' sertes  pEl
5= 5 = = 2 g ¢
IX = I 2'_ i
g -1 1) w 13)
o 4 5!5 ,‘2-, _(....Z-:-—-""_" = Z -—;; C/'(cl ( ﬂ.—ﬂf/ Ff’@!@’{'&,ﬂ ’3
v

16



16. Consider the formal power series

2\ (n]) 2™
E on 7

O n=2 0

The center is zg = and the radius of convergence is R =
As we did in class, make a number line indicating where the power series is:

absolutely convergent, conditionally convergent, and divergent.

Indicate your reasoning and specifically specify what test(s) you are using. Don’t forget to check

the endpoints, if there are any. 0),,3" a*'\"{‘
1 | -
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= Oi’ F n>x - g
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17. Do parts (a) - (f) for the following:
) = we® zg = 0 J = (-17, 2)

You might find it easier to do problems (a) - (f) in a different order. Just do what you find easiest.

Use only:

e the definition of Taylor polynominal
o the definition of Taylor series
e the theorem/error-estimate on the N*"_Remainder term for Taylor polynomials.

Do NOT use a known Taylor Series (i.e., do not use methods from section 10.10).

17aFind the following. Note the 1% column are functions of = and the 2"¢ and 3™ columns are numbers

fO@) = FO(a0) = o =
@) = fD (o) = e =
@) = 1@ (o) = o =
9@ = @ (z0) = cs =
) = F@(zo) = ca =
o) = nothing for here nothing for here

17bFind the N*"-order Taylor polynomial of y = f(z) about zo in OPEN form for N =0, 1,2, 3, 4.

Po(z) =

Pl (;‘8) =

Py(z) =

P3 (x) =

P4,($) =

18



17cFind the Taylor series of y = f(z) about zy in OPEN form.

Poola) =

17dFind the Taylor series of y = f(z) about z¢ in CLOSED form.

Po(z) =

17eConsider the given interval J. Find an upper bound for the maximum of | f®)(z)| on the interval J.
You answer should be a number. You answer cannot have an: N, z, zo, c.

max |f (5)(C)| &

17f.Consider the given interval J. Using Taylor’s Remainder Theorem (i.e., Taylor’s Big Theorem),
find an upper bound for the maximum of | R4(z)| on the interval J. You answer should be a number.
You answer cannot have an: N, z, zq, c.

max |Ra(z)| <

19



18. Using the fact that

o0
1 . Zr" when r|=1, (%)
= n=0
find a power series expansion of
x
4 + 100z2

and state when it is valid. Simplify your answer so that your power series has the form
Y oeg Cr @M POVET for some constants c,.

0 r-1)* [25)" L
H—fm = Zﬂ ___L_f_(__ xan valid when [z| < 5

4 | X i ;
e S e | T T TE
._.2(—"—* - 4’:1003\}‘;‘ l-f L I 25){2’] l_% L ‘-"‘.\_L5X j
Y p100x*>
o= n &y n n o .n
= R I X () (25) «
] £ (=S¥ =2 5
5 n=~o
h =0
\;‘M(\: “ 25K 2 a8 an+!
n:‘-‘ﬁ
‘ e ’2—5)( \ < l
vild e <l < |
e
&) ol
: e i
= X = 7
i

&3 Xl £33



