MA 225SampleExaminations

Here arethe four examinationsthat were givenin my MA 225 classin the Fall of 2005. You
shouldusethemto getanideaof the formatof a typical testandto seethe typesof questiond

ask. You shouldnot assumehat the testquestionghis semestewill be on the sametopics. In

fact,you arealwaysresponsibldor all of the materialthatwe coverin classaswell asall of the
designatednaterialfrom your text. The bestway to studyfor my examsis to be surethat you
are very comfortablewith the homevork assignmentsand the examplesthat | presentin class.
My testsoftenvaryin dif culty (asyoucanseehere),andyour gradefor the examinationwill be
determinedy a curnethatwill beannouncedh classaftertheexaminationis graded.



MA 225 Examl1A SeptembeR8, 2005

Name: Last vedigitsof ID Number:

DiscussiorSection(circleyours): M 12-1 M1-2 M4-5 T 2:30-3:30 T 3:30-4:30

Dir ections: Pleasealo all of yourwork in this exambookletandmake surethatyou crossout any
work thatwe shouldignorewhenwe grade.Books and extra papersare not permitted. If you
have a questionabouta problem,pleaseask. Rememberanswerghat arewritten logically and
clearlywill receve higherscores.Thereare5 question®n 5 pagegnot countingthis cover page).
Pleasamake surethatyou have all 5 pagesf questions.

Do notwrite in thefollowing box:

PROBLEM POSSIBLE SCORE
Name,discsec 3
1 18
2 20
3 20
4 19
5 20
TOTAL 100




MA 225 Examl1A SeptembeR8, 2005

1. (18 points)Calculate:
(a) TheanglebetweerthevectorsA i j 6kandB i |  6k.

(b) A vectorequationfor theline thatcontainghepoint 1 0 4 andis parallelto theline

x 1 y 1

1
3 2

(c) All unitvectorsorthogonatobothA i | kandB 4 A4k.



MA 225 Examl1A SeptembeR8, 2005

2. (20 points)Find anequatiorfor the planethatcontainsdboththepoint 2 2 2 andtheline

Lt t 1i 2t 2 2tk



MA 225 Examl1A SeptembeR8, 2005

3. (20 points)Calculatethe arclengthof the curve sweptout by the vectorvaluedfunction
rt  t3i 3% 6tk

fromthepoint 13 6 tothepoint 8 1212.



MA 225 Examl1A SeptembeR8, 2005

4. (19 points) Supposehatthe wind is blowing in a northwesterlydirectionat a speedof 40
miles/hour In whatdirectionshoulda pilot steeranairplane ying with anair speedof 250
miles/hourin orderto maintaina coursethatis duenorth?(You may expressyour answelin
termsof inversetrig functionsif youwish.)



MA 225 Examl1A SeptembeR8, 2005

5. (20points)Findtheareaof theregionthatis enclosedy all of theloopsof thepolarequation
r  4sin3q. (Thehalf-angleformulafor sineis sinq %1 cos2q .)



MA 225 Exam?2A November2, 2005

Name: Last vedigitsof ID Number:

DiscussiorSection(circleyours): M 12-1 M 1-2 M4-5 T 2:30-3:30 T 3:30-4:30

Dir ections: Pleasedo all of yourwork in this exambookletandmalke surethatyou crossout ary

work thatwe shouldignorewhenwe grade.Books and extra papersare not permitted. If you

have a questionabouta problem,pleaseask. Rememberanswerghat arewritten logically and
clearlywill receve higherscoresThereare5 questionn 6 pagegnotcountingthis cover page).
Pleasamake surethatyou have all 6 pagesof questions.

Do notwrite in thefollowing box:

PROBLEM POSSIBLE SCORE
Name,discsec 3
1 18
2 19
3 20
4 20
5 20
TOTAL 100




MA 225 Exam?2A November2, 2005

1. (18points)Let f xy  2x x3 3y y?.

qf
(@) Calculateﬁ.

(b) CalculatethegradientvectorNf 1 2

(c) In whatdirectionis f x y decreasingnostrapidly atthe point 1 2 ? (Notethatwe
alwaysexpressdirectionsasunit vectorsin this course.)



MA 225 Exam?2A November2, 2005

2. (19 points)Find the averagevalueof thefunctionf xy  ye? overtherectangle

R xy 0O x 10 y 2



MA 225 Exam?2A November2, 2005

3. (20 points)Find andclassifyall critical pointsfor thefunctionf xy  x3 y® 12xy.



MA 225 Exam?2A November2, 2005

4. (20 points)Findthepoint(s)onthegraphof z  ycosx wherethetangentplaneis parallelto
theplanex 3y 2z 2.



MA 225

Exam?2A

November2, 2005

5. (20 points)Considetthe following eightfunctions:

1. fxy
3. fxy
5 fxy
7. fxy

N
e ¥ ¥
y: oy
X3 X

8.

2
4.
6

fxy
fxy
fxy
fxy

X2 x3
Yy

3X2 y2
1 1 x2 3y

Contourplots for four of thesefunctionsare given on the next page. The contoursin the
plot correspondo equally spacedevels of the function. Pair the contourplots with their
associatedunctionsandprovide a brief justi cation for your choice. You will not receve
any credit unlessyou provide a valid justi cation.

(a) Thefunctionfor contourplot A is __. My reasorfor choosinghis answelis:
(b) Thefunctionfor contourplot B is ___. My reasorfor choosingthis answelis:
(c) Thefunctionfor contourplot Cis ____. My reasorfor choosingthis answelis:

(d) Thefunctionfor contourplotD is ____. My reasorfor choosinghis answelis:



MA 225 Exam?2A November2, 2005

Answer this question on the previous page. The functionsare provided herefor your

convenience.
1. fxy X2 3y 2. fxy xX X
3. fxy exXV 4. fxy vy
5. fxy Y 6. fxy 3 y
7. fxy X x 8. fxy 1 1 X2 3y
Contour Plot A Contour Plot B
1 1
0 0
1 1
1 0 1
Contour Plot C Contour Plot D




MA 225

Exam3A

Name:

Last vedigitsof ID Number:

Dir ections: Pleasealo all of yourwork in this exambookletandmake surethatyou crossout any
work thatwe shouldignorewhenwe grade.Books and extra papersare not permitted. If you
have a questionabouta problem,pleaseask. Rememberanswerghat arewritten logically and
clearlywill receve higherscores.Thereare5 question®n 5 pagegnot countingthis cover page).

Pleasamake surethatyou have all 5 pagesf questions.

Do notwrite in thefollowing box:

PROBLEM POSSIBLE SCORE
Name,etc. 2
1 18
2 20
3 20
4 20
5 20
TOTAL 100

Decembed2,2005




MA 225 Exam3A Decembed2,2005

1. (18points)For eachof thefollowing two vector elds, determinef it is aconsenrative vector
eld andbrie y explainyouranswerIf thevector eld is conserative,determineapotential
function.

@ Fxy ycosxy 1i Xcosxy 2y

(b) G xy x x&i y €&



MA 225 Exam3A Decembed2,2005

2. (20 points)Findthesurfaceareaof the partof thehyperbolicparaboloidz  y? % thatlies
betweerthecylindersx? y? 1landx® y* 2.



MA 225 Exam3A Decembed2,2005

3. (20 points)Computetheline integral
X ydx 2y xdy
C

whereC is theshortestarcof thecirclex? y?> 4from 20 to 02 .



MA 225 Exam3A Decembed2,2005

4. (20 points)UseGreens Theoremto computetheline integral
X2y2dx  4Axy>dy
C

whereC is the positively-orientedrianglewith vertices0 0, 13 ,and 0 3.



MA 225 Exam3A Decembed2,2005

5. (20 points)Calculate

xdV
E

whereE is theregion boundedby theparaboloidk  3y?> 37 andtheplanex 3.



MA 225

Final A

Name:

Last vedigitsof ID Number:

Directions: Pleasedo all of your work in this exam bookletand make surethat you crossout
ary work thatwe shouldignorewhenwe grade.Booksand extra papersare not permitted. If
you have a questionabouta problem, pleaseask. Rememberanswerghat are written logically
andclearlywill receve higherscores.Thereare8 questionson 11 pageqnot countingthis cover

page).Pleasemake surethatyou have all 11 pagesof questions.

Do notwrite in thefollowing box:

PROBLEM POSSIBLE SCORE
1 12
2 15
3 11
4 12
5 14
6 12
7 12
8 12
TOTAL 100

Decembed9, 2005




MA 225 Final A Decembed9, 2005

1. (12 points)Find thevolumeof the solid thatliesundertheplanez  x andabove theregion
in thexy-planeboundecbyy xandy x* 2x.



MA 225 Final A Decembed9, 2005

2. (15 points)Calculate:

(a) thegradientof thefunctionf xy  5xy? 4x%yatthepoint 1 2 .

(b) thecomponentomp,a of theprojectionofa i 6 2k ontothevector
b 2 3 k.

(c) thedivergenceof thevectoreld F xyz xyi yzZ x&.



MA 225 Final A Decembed9, 2005

Problem2 (continued):

(d) thecurlof thevectoreld F xyz  xy?Z8i 2x%yZj 3x%y?Zk.

(e) thedirectionalderivativeof f xy In x> y? at 1 2 inthedirectionof 3i j.



MA 225 Final A Decembed9, 2005

3. (11 points)Calculatetheline integral
xydx X ydy
C

whereC consistof line segmentsfrom 00 to 2 0 andfrom 20 to 3 2.



MA 225 Final A Decembed9, 2005

4. (12 points)Considerthe curve parameterizetdy
rt Inti 2tj t°k

(a) Find parametricequationdor theline thatis tangento this curve atthepoint 0 2 1 .

(b) Find an equationfor the planethat containsthe point 0 2 1 andis normalto this
tangentine.



MA 225 Final A Decembed9, 2005

5. (14 points)Let Sdenotethe partof thesurfacez  x  y? thatlies above the trianglein the
xy-planewith vertices00, 11,and 0 1.

(a) Calculatethesurfaceareaof S,



MA 225 Final A Decembed9, 2005

Problem5 (continued):

(b) Calculatethe ux
F ndS

acrossSfor thevectoreld Fxyz xi  xy] xZ&. Assumethatthe unit normal
vectorn pointsupwards(thatis, it hasa positve k component).You will receve full

credit for your answerif you correctly write this ux integral asan iterateddouble
integral. Do not evaluate the integral. However, you mustbe clearaboutthe limits

andvariablesinvolvedin the integration. Remembera doubleintegral involvesonly
two variables.



MA 225 Final A Decembed9, 2005

6. (12 points)Evaluate
zdVv
E

wherethe solid E lies betweerthespheresé® y?> 7z landx? y?> 7 2inthe rst
octant.



MA 225 Final A Decembed9, 2005

7. (12 points)Find the volumeof the largestrectangulaboxin the rst octantwith threefaces
in thecoordinateplanesandonevertex in theplanex 2y 3z 6.



MA 225

Final A

Decembed9, 2005

8. (12 points)Considerthefollowing 8 vector elds:

1. Fxy
3. Fxy
5. Fxy
7. Fxy

Xi 2y

2Xi Y]

1

yi
1 vyi

1

1

X ]

X ]

2
4.
6
8

. Fxy

Fxy

. Fxy
. Fxy

X2 1i vj
xi y? 1]
X 2yi vy

Xi 2X Y]

Four of the associatedcaledvector elds areshonvn on the next page. Match eachscaled
eld with its correspondindgormulaF x y fromthechoicesabove. Provide abriefjusti ca-
tion for your answer You will not receve any credit for your answerunlessyou provide

avalid justi cation.

A. Theformulafor scaledeld Ais___. My reasorfor choosingthis answelis:
B. Theformulafor scaledeld Bis__. My reasorfor choosingthis answeliis:
C. Theformulafor scaledeld Cis___. My reasorfor choosingthis answetis:
D. Theformulafor scaledeld Dis___. My reasorfor choosingthis answelis:

10



MA 225 Final A Decembed9, 2005

Problem8 (continued):Answer this questionon the previous page. The formulasfor the
elds areprovidedheresolelyfor your corvenience:

1. Fxy Xi 2y 2. Fxy X2 1i vj
3. Fxy 24 Y 4, Fxy xi y? 1]
5 Fxy 1 yi 1 Xxj 6. Fxy X 2yi vy
7. Fxy 1 yi 1 xj 8. Fxy X 2 yj
Scaled Vector Field A gcaled Vector Field B
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