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Instructions:

" 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.

Please read the instructions for each individual question carefully. One of the skills being tested

2.
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 calculator 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. ' 7
0. Please TURN OFF ail cell phones and pagers, and REMOVE all headphones.
Problem Totai Score
1 ' 20
2 S 12
3 22
4 26
5 20
Total 100




SolL.UTIONS
1. . 20 Points, SHOW ALL WORK NO WORK =NO CREDIT.

You should not use your calculator on this problem for anything except evaluating functions or arithmetic. In
particular, you should not use your calculator to evaluate integrals or find anti-derivatives.

You may use the following trigonometric identity without having to justify it

2-(1-cos(6)) =2 sir?(g).

{a) (8 points) Find the volume of the parallelpiped with adjacent edges PQ, PR and PS, where P, O, R
and § are the points:

e P=(3:0,1) - 0=(-1,2,5 R=(51,-1) S5=(0,4,2)
Clearly indicate your final answer.
Firsk, form veckors o represent the ecdges of

Hae Pa..r'a“e.l Pipe,d .
'6‘.‘ = <-4,i,1.|.> b = <2, -27 c = <=3, 412
The velume of e pocallelpipec 15 given by :

| | Lo o
bxc =T J Kl = ga,4,n>
2 1 -2
-3 4 |
So  Fhat:
Vea|aelox)l = -3¢ +8+ 44] = |6,

Continued on the next page.



SoL.u‘Tlo:\lS_ 3

You should not use your calculator on this problem for anything except evaluating functions or arithmetic. In
particular, you should not use your calculator to evaluate integrals or find anti-derivatives.

You may use the following trigonometric identity without having to justify it:

2 (1 ~ cos(B)) =2- sin(g»).
® (12 points) Find the exact length of one arch of the parametric curve:
x(t)=r-(t-sin(t)) and y(£) = r-(1-cos(z)).
Your-final answer may include the positive constant + > 0.
The stark and end of one C\r‘_c.lx anre J iven by
consecutive Solubons of Y({:) =0 , ©or C.o..{((;):[f
An arch Starts atf t =0 cuf\d ends ot t =21,

These ace t+he limils of Fn‘]—e.jrah‘ron.

_x’(t—) = pr.{]- cos({—,)) \/'('E) = resio(t)

\/x.(e)‘l + Y'(e)z = / r* ( I = 2 cos(£) + Sl‘n\'((‘)'ﬁ‘COJ‘ff))

= 2r: Sf& ( Z) LS ing rdenkty
siv\e.n above,

Arc l-e.naHn = 'fz“_;)_rﬂ . sfr\'( 'b/z‘) dt

o [oe )]

= 3r.



SoLUTIONS
2. 12 Points. SHOW ALL WORK. NO PARTIAL CREDIT WITHOUT WORK.

‘The Great Brunetti is a tighuope walker. The Great Brunetti captivates his audiences by using a specially
constructed balancing pole that makes it appear to audience members that he is off balance and might fall.

Unfortunately for the Great Brunetti, occasionally he does fall. The diagram below shows such an accident
where the Great Brunetti was attempting to walk a tightrope between two skyscrapers. As he fell, the Great
Brunetti managed to grab the rope. :

One part of the rope is 5 meters in length; the other part of the rope is 10 meters in length. The Great Brunetti

has a mass of 75 kg. Find the magnitude of the tension in each length of rope. Clearly indicate your final
answers and give appropriate units.

Hm

| JREE

Let+ TS‘ = ‘rr\a,snl‘r-l-qde, of +ension in Sm rope, (N).
Te = Ma.jm"-lude of +ension In '{'_Om repe (N,

ASJ\..Lmi'rxj- o StohAc eq_u\.ih'.br-iun-\ we have:

H'Of‘i%bf\*‘ﬂ‘ A - T&. . Cos (ZS'O) + 7;0 . COS (qoh) o O
Verhical Te - Sia(25°) + T -sin(40®) = (35)(4.8)

Substihubag values for +Hhe Higonomedric
functons  and .So\\n\r\tj Lot ¥ Mul-ﬁ'ag Zx2 Sy S4em

of \i‘n'_e_cxr equatiens 9ivens

To = 735 N | T = 621, 2188 N



SoLuTionNS

3. 22 Points. SHOW YOUR WORK. NO WORK == NO CREDIT.
éonsidcr _the_curve defined By the polar equation:
r=3+2-cos(d). |
(a) (14 points) Find the coordinates (x and y) of all points where the tangent line to the polar curve is

vertical. Find the exact coordinates (x and y) of all points where the tangent line is vertical. Show
your work and record your results in the table at the bottom of the page. No work =no credit.

L T X (9) = 3cos (9) + 2cos 1(6)
.-"f/“; ’ "‘\\\ l'- -

o . 3e2ee \\\ P - _ . )
. f‘;‘ . ,ri3 2 5(9) \’\\ i X (9‘) - 3 510(9) [i + .E » COS (e)] -
!: x‘i’\s Selubono of X’(O-):: o for
. a O% B & 2 ! S
/ : _

| 4

if o Sin(9) =0 L+ 3 cos(B) =0
"'t\\ | /‘_,fj 6 = 0, ,2N &= 2.419

N 7 o= 3,964

o)

R
Yi8) = 3sin(g) + 2 5i~b) cos () R
|7
0=

edi

Y'() = 3cos(0) + 2 co3*(B) = 25in*(O) \/\/T e
113} - 6=5181T

There are. no Y (&) = . St'h-m..

Hoas 4o ressive.
x'(8) o - |

If you give your ansWérs in decimal form, include at least four (4) decimal places.

N

o
— | O

—1 12 S 0.992156F 41¢
— 1,125 | - 0.992156 34 16

Continued on the next page.



SOLUT!QNS

_ , : 6
Consider the curve defined by the parametric equations; '

x(l‘)=€2t e ind y(t)= 3¢ 4o
,(b)

(8 points) Find the coordinates (x and y) of all points where the tangent line to the parametric curve is

horizontal. Find the exact coordinates (x and y) of all points where the tangent line is horizontal.
Show your work and record your results in the table below. No work = no credit.

Want+ pointf where le('&) :r/'O and Y‘('(:) =0

& -2t
y' () = 6e 2e = O
o - + ~26.
So 661 = Ze
4t
e = ‘/3

£ Yy - o ( Va).

I

; -2t "
X ({:) = 2 e?* + L e = O has no solu Honr,

If you give your answers in decimal form, include at least four (4) decimal places.

-LiIS43 00538 3.464101 6 |5




Sot..u'TlD_NS-

4. 26 Points. SHOW YOUR WORK. NO WORK = NO CREDIT.

Find the exact area of each shaded region shown below. Show your work — no work = no credit.

You should not use your calculator on this problem for anything except evaluating functions or arithmetic. In
particular, you should not use your calculator to evaluate integrals or find anti-derivatives.

You may use the following trigonometric identities without having to verify them:

sin’(x) = %(1 - cos(2x))

(a) (12 points)

7= 3-sin(26)

Continued on the next page.

cos*(x) = %(1 + cos(2x)).

The  limitc of
fn-}-.ejra.h"on are =0
and 8 =T/ . (There are
consecu hive soluh‘én: of
3-sin(20) = O.) |

Aceon =— |
_i_fo ?.sm"-(z&) de

z )
i

= -l—.l_ L * @ si{(20) do

.

©

St‘n"(ZQ) dé

w
= ‘i‘J “sin®(20) do
O .

oy
7—[ “ g - cos(48) de

Tf/z

H

2 |8 -~ L sin(ko)|

0O

|
R



SOLUTIONS

Find the area of each shaded region shown below. Show your work — no work = no credit. -

You should not use your calculator on this problem for anything except evaluating {unctions or arithmetic. In
particular, you should not use your calculator to evaluate integrals or find anti-derivatives.

You may use the following trigonometric identities without having to verify them:

sin*(x}=1(1- cos(2x)) cos’(x) = %(I + cos(Zx)).

{b) (14 points)

The _Poinl-.r. we are interested
In are the X=intercepts of
F= 14 2. co5(6). These Occun

at =0, 20 4T

3 ?

The gray area is given

by .
11{/3
Arta = ':i,: I | (1+2-Cos(9))z-d.9

by %
a _li j 3(1+ Z -cos(0)) -d@
' ™

Now, [ (i+2ws(0)*do = [ (1 + 4 cos(0) + 4 cos*(e))dO

|

J 1+ dcato) + 2 - (1 + cos(28)) d6
38 + 4 5ia(0) + sin(20) + C.

u

So !
' i ~127/y
Area = Z 130+ 4 .5/0(0)+5in(26)
. 0
2 |3 + 4:5ial0) + gin (z.e)j
- T

g 3 4.168QF25%



seLuTIoNS

5. | 20 Points. NO PARTIAL CREDIT WITHOUT WORK.
(a) (8 points) Find s.ymmetric equations for the line of intersection formed by the planegz
x+.y+z=2 and X-2y+37=6.
(Momy seluHonsg Posn‘b\e.)
A point on Hie line of intercecton i5: (D, o, 2-).7
The direcHon vectror of the “ni is ¢ |
KL,uly> x £1,-2,3> = :- j ki= <£5,-2,-35
t

Vector zquaﬁan for line: <?<,y,'t> = <0,0,2>+f' <5,"2.,-3>.

£—2
—3

Syrnme.'h"ic ecLuqHOn.r for |ine s

——
——

X o Y
5 -2

{b) (6 points) Find the equation of the plane that contains all of the following points:

(1,3,2) 3, -1, 6) (5,2, 0).
Form \.f€C+'Dr.S ‘}"ho.’}‘ ruam behwegen Hhe Pﬁin'}': s

-—

aQ = <2;'—‘+) q’ > -l_;‘ = <4'VH,1 .—2>-
Normal vector of plane:
- . - - -
6o X b, = ‘ J K = <|'2_I-z_o, (L >
2 -4 4 -
4 -y -2

EC'ulo._Har\ of plane:
12(x—=1) + 20(y—-2) -+ I4(z2-2) =0,

(Man\/ SQ'ULHO(\‘ possibie, )

Continued on the next page.



SoLuTIoNS o : 0
() (6 points) Find the area of the triangle formed by the following points:
(17 2: 3) (3: 0: _1) (27 2: 2)'

F‘-l'nd ve.c-l-or,‘li for +wo sidegs ofF the '-)-r‘l‘angle.:

.-,
a = 2,~-2,-4 > b-"—‘=<1,0,"—\7,
Then A rea = "!2": ‘ '&' x b ‘ . Now
- SR o
@ x b = ¢ ) K = <2,2,27,
L =2 -4
| o~




