MATH 122 — FIRST UNIT TEST

Friday, September 19, 2008.

NAME: _SOLWTION S ID NUMBER:
RECITATION SECTION: RECITATION TA:
Instructions:

1. Do not separate the pages of the exam. If any pages do become separated, write your name on
them and point them out to your instructor when you turn in the exam.

2. Please read the instructions for each individual question carefully. One of the skills being tested
on this exam is your ability to interpret questions, so instructors will not answer questions about
exam problems during the exam.

3. Show an appropriate amount of work for each exam question so that graders can see your final
answer and how you obtained it.

4. You may use your calculator on all exam questions except where otherwise indicated. However,
if you are asked to find an exact value of a quantity that involves an integral then you should not
use calculater integration for this. '

‘5. If you use graphs or tables to obtain an answer (especially if you create the graphs or tables on
your calculator), be certain to provide an explanation and a sketch of the graph to show how you
obtained your answer.

6. If you evaluate an improper integral, be sure to use appropriate algebraic and limit notation,

7. Please TURN OFF all cell phones and pagers, and REMOVE all headphones.

Problem Total Score
1 | 16
2 20
3 30
4 . 20
5 15
Total 100




SoLWTIONS

1. 16 Points. SHOW ALL WORK. NO WORK =NO CREDIT.

Evaluate each of the indefinite integrals to find the most general antiderivative. In each case, show vour work
and clearly indicate your final answer. No work, no credit even if your final answer is correct.

You may use the following indefinite integral formula withdut having to justify it:
f sec(x)dx = 1ﬁ(|sec(x) + tan(x)[) +C.

You should not use your calculator on this problem for anything except simple arithmetic. If you need to find
any antiderivatives, you should show your work. Finding antiderivatives on a calculator is not acceptable.

(@8 (8 points) f tan®(x)sec’(x)dx
.Y ran?(x) sec™(xVdx = f Fan(x) sec(x) tan*(x) sec*(x) dx
Use  tan™(x) = sec*{x) =] 4o rewrite +Ris as:

J‘ fan(x) sec®(x)dx = f+a.n (=) sec(x)(sec’“(x) -l) sect(x) dx
= J tan{x) sec(x). sec ¥ (x) dx

—_ f fFan{x): sec(x). sec* (%) dx

New moke +he subskHiution W= sec(x) and
du = sec{x)’ +anlx}dx 4= oblain:

J‘{-omz(“ac)Sacz(x') dyx = J u® du — J- u® du

sec’{x) — Jgs;ec.3(:0 + C.

Continued on the next page. -
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the most generaj antiderivative. In each case, show your work

ur final answer, No work, no credit even if your final answer ig coirect.

You may use the tollowing indefinite rintegral formula without having to Justify it;

[ sec(x)dx =.In(!sec(x) + tan(x)f) +C.

() (8 points) f sec’(w)dw

Note +hat Seca(w) = sec(w)-SgC"CW). We will

ir\—}*egr‘wl—-& bY Parts Lfing
U = sec(w) v’ sec*(w)
u' = sec(w): +an (w) V = tan(w)

sivins'- | |
J. sec3(w)ldw = sec(w) . +an(w) "ISQC(W)-i-om"(w) dy

Nex+ use +he ideatity +an®(w) = sec™(w) -1 o
obtain:

f sec’(w)dw = sec(w) - +on{w) ~ .J.Sec(w)- ( sec™(w) ~ ‘),d

= sec(w): +an(w) -—-J‘secs(w)-dw + ISEC(W)d

Adding jsu)(w) dw o both sides and Hen d.-vec)mf,
by 2 . '

[ sec®W) dw = 2 seclw) +an(w) + + [ sec(w) dw

o

= —_l—: §ec(W)~+un(w) + —‘i-»&q(lsac(w) + +am(W)])+

using ‘H-\Q_ "Fof‘m ula SiVEh Q}DOVQ.
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2. 20 Points. SHOW ALL WORK. NO PARTIAL CREDIT WITHOUT WORK.

In this problem, all that you may assume that f (x) is an odd function, that g(x) is an even function, that the
domains of both functions include —4 = x < 4 and that they have the values shown below.

f(-2)=3 f(0)=0 8(2)=-2 g(2)=4.

3
(a) (5 points) Find the exact value of the definite integral: f f (x) + f (x) . g(x)dx.

-3

3 3 3
I-B FO) + F(x)-g(x)dx = f_3 F(x)dx =+ f_g £(x)- g (=) dx

odd odd - even = odd

= O

2
(b) (5 points) Find the exact value of the definite integral: f x-f '(x)dx.

-2

f-: % - FH{x)dx = [x.F(X)]Q_-,Z - f_: F(x) ax
Todd

= 2-f(2) = ~2)- f(-1) = o

2
(c) (5 points) Find the exact value of the definite integral: f f ’(x) - f (x)sdx.
i}

2 oy 3 I +]°’ ~ 4
fn P F(x)dx = [4. fx) '], = z #2)
- | 4 g
= — (=3 = =
L (-3) !
iy
(d) (5 points) Find the exact value of the definite integral: f x-f ’(xz)dx.
ﬁ. 1 % ! 2
.'x""-dx:—'*J-.Fu.)d\-l::._L ]._:“é_
L_x«f( ) z | | ?_[,C(u)o 2

SuBS%‘*fh*‘Q. = Xz.
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3. 30 Points. SHOW YOUR WORK. NO WORK = NO CREDIT.

You should not use your calculator on this problem for anything except simple arithmetic. If you need to find
any antiderivatives, you should show your work. Finding antiderivatives on a calculator is not acceptable. No
work = no-credit even if your answer is correct. Your answers may coniain unspecified constants (such as M,
N, B and R). :

You may use the following indefinite integral formula without having to justify it:

f 1 dx = larctan(f) +C.

x> +a* a a

(a) (10 points) Find a formula for the most general antiderivative of: f (x) = (x — 2M1) (x . N) where
M and N are constants and N +2M = 0.
Use poartial frachons: { _ A + B
(x—2MHX+ N) x—=2M  X+N

To calculale A ond B, odd *Ff'gc-)-ions o ol
equate pPowers of X in Numrrators,

A (x+N) + B (x—-2M) = |

Coaflflicient of x: A + B =0
Coastants ! A+ N - 2B M = |
So\\l{na for A and B in terms of M and N
3ivz.s:
A= l B = ~ |
N+ 2M : N + 22Mm
So  that:
f':c(x)dx = ! L\(Ix—-le)
N+ M
_ ! Lo (Ix+N1) + C
N+ 2mM

Continued on the next page.
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You should not use your calculator on this problem for anything except simple arithmetic. If you need to find
any antiderivatives, you should show your work. Finding antiderivatives on a calculator is not acceptable. No
work = no credit even if your answer is correct. Your answers may contain unspecified constants (such as M,

N,Band R).

You may use the following indefinite integral formula without having to justify it:

f 21 2dbc=larctr:m(£)+c.
X +a a a

N 3 .
{b) (10 points) Find a formula for the most general antiderivative of: g(x) = where B is

x*-2Bx+2B°

a positive constant.

Use completing +he Squace
Z 3 Z 2
Xx* - 2.Bx + 2B = (x—-B)Y + B

Using the in-l—ejrad‘fcm formula 3iven obove  and
the subsk buton u= X ~—-B :

{ 9= ax

H
R
NS
o,
"

i
(S §)
Lﬁ
c
~
+ —
4]
b
A1
&

1l
W

....é_.. orctam (,}i_,) + C

i

iarci—-ﬁn(xﬂB + C

Continued on the next page.
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You should not use your calculator on this problem for anything except simple arithmetic. If you need to find
any antiderivatives, you should show your work. Finding antiderivatives on a calculator is not acceptable. No
work = no credit even if your answer is correct. Your answers may contain unspecified constants (such as M,
N, B and R).

You may use the following indefinite integral formula without having to justify it:

f 21 2dx=—1—:<1rctan(£)+C.

X +a a a

3 2 p2 3
Rx*-R°x-R
{c) (10 points) Find a formula for the most general antiderivative of: ](x) Xt R ad
x —

where R is a positive constant.
Use Po\yF\OMin -\Dr\j C“v'\sicf'\.

i

x* + 2Rx + R
x-R.)x'*-\-R.x"—-R,"x-R.;
x® - Rx*

2R XY - R*x
2R¥* - 2R*X

R*X — R3
R*x - R?
0

So:
fé"(x) dx = fx"-i- 2Rx + R* dx

= 4 x>+ Rx* + R'x + C,
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4. 20 Points, INCLUDE ALL DECIMAL PLACES. SHOW YOUR WORK IN PART (D).
4
{a) (4 points) Find the approximate value of f eV dx obtained when the integral is approximated using

1
the Midpoint Rule and 50 rectangles.

Midpoint = |4 77803897

4
(b) (4 points) Find the approximate value of f eV dx obtained when the integral is approximated using
f .
the Trapezoid Rule and 50 trapezoids.

Trapetoid = 4 7TFB25864

4
(c) (4 points) Find the approximate value of f eV dx obtained when the integral is approximated using
1
Simpson’s Rule and 100 rectangles.

4
{d) (8 points) How many rectangles should you use if you wanted to approximate the value of fe‘{;dx
1
using the Midpoint Rule and with an error of less than 0.001? Show your work.

3
For midpoint rule : \Error | < K- (b""‘l)
| 24 . N%
FoO = e ) = L o
22X
F ' (x) = Q_JT —_ ! e‘rx—_
&4 X L{.x;l'lt

Graphing 1£ (%)) o0a the interval [, 47 gives K=_O.231

To find N {c.221) (4—1)3 2 0.00)
' 24 - N?% '

Sclv'tr\j “F'Of‘ N N > | (o230 (a4-1)3 —- ;6'|l2_
‘ {2-p)(c.001)

use at teast 1T rectangle s
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5. - 15Points. SHOW ALL WORK. NO WORK =NO CREDIT.

Use the technique of Trigonometric substitution to evaluate the definite integral shown below. Show your
work and clearly indicate your final answer. No work = no credit even if your answer is correct.

You should not use your calculator on this problem for anything except simple arithmetic. If you need to find
any antiderivatives, you should show your work. Finding antiderivatives on a calculator is not acceptable.

2z
1
[xzxfx2+9
Use +rigenometdric sabstilution with %= 2 -tan(E}),
Then dx= 2.5¢c*(8)de and x>+ 9= 9 sec*(0)

dx

Cnr‘r\/inj out Hae substiduron:
{

J : dxXx = J : .3 sec*(B)-db
X*Jx*x¥9 9 Fan®(B)-3: sec(B)

— | sec(e')
Q ,(

ton® (0)
| NoQ) sec(6) = c_.éb (e) whith Can be
fan®(0) sin®(©)

;r\fi'-e.s(‘u-’rﬁd Via Yhe Mns“bsHmHOf\ o= Sif\(e\. “This

Sive.!:

I : dx = L cos (@) 4o = ~ ! cse(®) +C
x S > {( 8) q

-J x* + 9 9
Converiiag Fhe oaaHdecivatve back o A

1+
so esc () = ~NX + 9 and

< :
+ . _
1 - N .
—_————d X = 4 C
& . -(XLJX"H q X
2 . .
NEE) \Itc) ,
z By - T o0.i58(0
FINAL ANSWER: f_T_l_dx: ‘\( . L : 1510557803




