
MA 225SampleExaminations

Here are the four examinationsthat weregiven in my MA 225 classin the Fall of 2005. You
shouldusethemto get an ideaof the format of a typical testandto seethe typesof questionsI
ask. You shouldnot assumethat the testquestionsthis semesterwill be on the sametopics. In
fact,you arealwaysresponsiblefor all of thematerialthatwe cover in classaswell asall of the
designatedmaterialfrom your text. The bestway to studyfor my examsis to be surethat you
are very comfortablewith the homework assignmentsand the examplesthat I presentin class.
My testsoftenvary in dif�culty (asyou canseehere),andyour gradefor theexaminationwill be
determinedby acurve thatwill beannouncedin classaftertheexaminationis graded.



MA 225 Exam1A September28,2005

Name: Last� vedigitsof ID Number:

DiscussionSection(circleyours): M 12–1 M 1–2 M 4–5 T 2:30–3:30 T 3:30–4:30

Dir ections: Pleasedo all of your work in this exambookletandmake surethatyou crossout any
work thatwe shouldignorewhenwe grade.Booksand extra papersare not permitted. If you
have a questionabouta problem,pleaseask. Remember:answersthatarewritten logically and
clearlywill receivehigherscores.Thereare5 questionson5 pages(notcountingthiscoverpage).
Pleasemakesurethatyou haveall 5 pagesof questions.

Do not write in thefollowing box:

PROBLEM POSSIBLE SCORE

Name,discsec 3

1 18

2 20

3 20

4 19

5 20

TOTAL 100



MA 225 Exam1A September28,2005

1. (18points)Calculate:

(a) TheanglebetweenthevectorsA � i
�

j
���

6k andB ��� i � j
���

6k.

(b) A vectorequationfor theline thatcontainsthepoint � 1 � 0 � 4	 andis parallelto theline

x � 1
3

�

y � 1
2

� z � 1 


(c) All unit vectorsorthogonalto bothA � i � j
�

k andB � 4j
�

4k.

1



MA 225 Exam1A September28,2005

2. (20points)Find anequationfor theplanethatcontainsboththepoint � 2 � 2 �

� 2	 andtheline

L � t 	

�

� t
�

1	 i
�

� 2t
�

2	 j
�

2t k 


2



MA 225 Exam1A September28,2005

3. (20points)Calculatethearclengthof thecurvesweptoutby thevector-valuedfunction

r � t 	

� t3 i
�

3t2 j
�

6t k

from thepoint �

� 1 � 3 �

� 6	 to thepoint � 8 � 12� 12	 .

3



MA 225 Exam1A September28,2005

4. (19 points)Supposethat the wind is blowing in a northwesterlydirectionat a speedof 40
miles/hour. In whatdirectionshoulda pilot steeranairplane�ying with anair speedof 250
miles/hourin orderto maintainacoursethatis duenorth?(Youmayexpressyouranswerin
termsof inversetrig functionsif youwish.)

4



MA 225 Exam1A September28,2005

5. (20points)Findtheareaof theregionthatis enclosedby all of theloopsof thepolarequation
r � 4sin3q. (Thehalf-angleformulafor sineis sin2q �

1
2 � 1 � cos2q 	 .)

5



MA 225 Exam2A November2, 2005

Name: Last� vedigitsof ID Number:

DiscussionSection(circleyours): M 12–1 M 1–2 M 4–5 T 2:30–3:30 T 3:30–4:30

Dir ections: Pleasedo all of your work in this exambookletandmake surethatyou crossout any
work thatwe shouldignorewhenwe grade.Booksand extra papersare not permitted. If you
have a questionabouta problem,pleaseask. Remember:answersthatarewritten logically and
clearlywill receivehigherscores.Thereare5 questionson6 pages(notcountingthiscoverpage).
Pleasemakesurethatyou haveall 6 pagesof questions.

Do not write in thefollowing box:

PROBLEM POSSIBLE SCORE

Name,discsec 3

1 18

2 19

3 20

4 20

5 20

TOTAL 100



MA 225 Exam2A November2, 2005

1. (18points)Let f � x � y	

�

� 2x � x3
	 � 3y � y2

	 .

(a) Calculate
¶f
¶x

.

(b) CalculatethegradientvectorÑ f � 1 � 2	

(c) In whatdirectionis f � x � y	 decreasingmostrapidly at thepoint � 1 � 2	 ? (Note thatwe
alwaysexpressdirectionsasunit vectorsin this course.)

1



MA 225 Exam2A November2, 2005

2. (19points)Find theaveragevalueof thefunction f � x � y	

� ye2xy over therectangle

R �

�

� x � y	�� 0 � x � 1 � 0 � y � 2 � 


2



MA 225 Exam2A November2, 2005

3. (20points)Find andclassifyall critical pointsfor thefunction f � x � y	

� x3 �

y3 �

12xy.

3



MA 225 Exam2A November2, 2005

4. (20points)Find thepoint(s)on thegraphof z � ycosx wherethetangentplaneis parallelto
theplanex �

�

3y
�

2z ��� 2.

4



MA 225 Exam2A November2, 2005

5. (20points)Considerthefollowing eightfunctions:

1. f � x � y	

� x2 �

3y2 2. f � x � y	

� x2 � x3

3. f � x � y	

� e�

x2
�

y2
4. f � x � y	

� y3 � y

5. f � x � y	

� y2 � y3 6. f � x � y	

� 3x2 �

y2

7. f � x � y	

� x3 � x 8. f � x � y	

� 1
�

� 1
�

x2 �

3y2
	

Contourplots for four of thesefunctionsaregiven on the next page. The contoursin the
plot correspondto equallyspacedlevels of the function. Pair the contourplots with their
associatedfunctionsandprovide a brief justi�cation for your choice.You will not receive
any credit unlessyou provide a valid justi�cation.

(a) Thefunctionfor contourplot A is . My reasonfor choosingthisansweris:

(b) Thefunctionfor contourplot B is . My reasonfor choosingthisansweris:

(c) Thefunctionfor contourplot C is . My reasonfor choosingthisansweris:

(d) Thefunctionfor contourplot D is . My reasonfor choosingthisansweris:

5



MA 225 Exam2A November2, 2005

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

1. f � x � y	

� x2 �

3y2 2. f � x � y	

� x2 � x3

3. f � x � y	

� e�

x2
�

y2
4. f � x � y	

� y3 � y

5. f � x � y	

� y2 � y3 6. f � x � y	

� 3x2 �

y2

7. f � x � y	

� x3 � x 8. f � x � y	

� 1
�

� 1
�

x2 �

3y2
	

- 1 0 1

- 1

0

1

Contour Plot A

- 1 0 1

- 1

0

1

Contour Plot B

- 1 0 1

- 1

0

1

Contour Plot C

- 1 0 1

- 1

0

1

Contour Plot D

6



MA 225 Exam3A December12,2005

Name: Last� vedigitsof ID Number:

Dir ections: Pleasedo all of your work in this exambookletandmake surethatyou crossout any
work thatwe shouldignorewhenwe grade.Booksand extra papersare not permitted. If you
have a questionabouta problem,pleaseask. Remember:answersthatarewritten logically and
clearlywill receivehigherscores.Thereare5 questionson5 pages(notcountingthiscoverpage).
Pleasemakesurethatyou haveall 5 pagesof questions.

Do not write in thefollowing box:

PROBLEM POSSIBLE SCORE

Name,etc. 2

1 18

2 20

3 20

4 20

5 20

TOTAL 100



MA 225 Exam3A December12,2005

1. (18points)For eachof thefollowing two vector�elds, determineif it is aconservativevector
�eld andbrie�y explainyouranswer. If thevector�eld is conservative,determineapotential
function.

(a) F � x � y	

�

� ycos� xy	

�

1	 i
�

� xcos� xy	

�

2y	 j

(b) G � x � y	

�

� x
�

xey
	 i

�

� y
�

ey
	 j

1



MA 225 Exam3A December12,2005

2. (20points)Find thesurfaceareaof thepartof thehyperbolicparaboloidz � y2 � x2 thatlies
betweenthecylindersx2 �

y2 � 1 andx2 �

y2 � 2.

2



MA 225 Exam3A December12,2005

3. (20points)Computetheline integral
�

C
x � ydx

�

2y � xdy

whereC is theshortestarcof thecirclex2 �

y2 � 4 from � 2 � 0	 to � 0 � 2	 .

3



MA 225 Exam3A December12,2005

4. (20points)UseGreen's Theoremto computetheline integral
�

C
x2y2dx

�

4xy3 dy

whereC is thepositively-orientedtrianglewith vertices� 0 � 0	 , � 1 � 3	 , and � 0 � 3	 .

4



MA 225 Exam3A December12,2005

5. (20points)Calculate
� �

E

�

xdV

whereE is theregionboundedby theparaboloidx � 3y2 �

3z2 andtheplanex � 3.

5



MA 225 Final A December19,2005

Name: Last� vedigitsof ID Number:

Dir ections: Pleasedo all of your work in this exam bookletandmake surethat you crossout
any work thatwe shouldignorewhenwe grade.Booksand extra papersare not permitted. If
you have a questionabouta problem,pleaseask. Remember:answersthatarewritten logically
andclearlywill receive higherscores.Thereare8 questionson 11 pages(not countingthis cover
page).Pleasemakesurethatyou haveall 11pagesof questions.

Do not write in thefollowing box:

PROBLEM POSSIBLE SCORE

1 12

2 15

3 11

4 12

5 14

6 12

7 12

8 12

TOTAL 100



MA 225 Final A December19,2005

1. (12points)Find thevolumeof thesolid thatlies undertheplanez � x andabove theregion
in thexy-planeboundedby y � x andy � x2 � 2x.

1



MA 225 Final A December19,2005

2. (15points)Calculate:

(a) thegradientof thefunction f � x � y	

� 5xy2 � 4x3y at thepoint � 1 � 2	 .

(b) thecomponentcompba of theprojectionof a � i
�

6j � 2k ontothevector
b � 2i � 3j

�

k.

(c) thedivergenceof thevector�eld F � x � y� z	

� xyi
�

yzj
�

xzk.

2



MA 225 Final A December19,2005

Problem2 (continued):

(d) thecurl of thevector�eld F � x � y� z	

� xy2z3i
�

2x2yz3j
�

3x2y2z2k.

(e) thedirectionalderivativeof f � x � y	

� ln � x2 �

y2
	 at � 1 � 2	 in thedirectionof 3i � j .

3



MA 225 Final A December19,2005

3. (11points)Calculatetheline integral
�

C
xydx

�

� x � y	 dy

whereC consistsof line segmentsfrom � 0 � 0	 to � 2 � 0	 andfrom � 2 � 0	 to � 3 � 2	 .

4



MA 225 Final A December19,2005

4. (12points)Considerthecurveparameterizedby

r � t 	

�

� lnt 	 i
�

� 2
�

t 	 j
�

� t2
	 k 


(a) Find parametricequationsfor theline thatis tangentto this curveat thepoint � 0 � 2 � 1	 .

(b) Find an equationfor the planethat containsthe point � 0 � 2 � 1	 and is normal to this
tangentline.

5



MA 225 Final A December19,2005

5. (14 points)Let Sdenotethepartof thesurfacez � x
�

y2 that lies above thetrianglein the
xy-planewith vertices� 0 � 0	 , � 1 � 1	 , and � 0 � 1	 .

(a) Calculatethesurfaceareaof S.

6



MA 225 Final A December19,2005

Problem5 (continued):

(b) Calculatethe�ux
�

S

�

F � ndS

acrossS for the vector �eld F � x � y� z	

� xi
�

xyj
�

xzk. Assumethat the unit normal
vectorn pointsupwards(that is, it hasa positive k component).You will receive full
credit for your answerif you correctly write this �ux integral as an iterateddouble
integral. Do not evaluate the integral. However, you mustbe clearaboutthe limits
andvariablesinvolvedin the integration. Remember:a doubleintegral involvesonly
two variables.

7



MA 225 Final A December19,2005

6. (12points)Evaluate
� �

E

�

zdV�

wherethesolid E lies betweenthespheresx2 �

y2 �

z2 � 1 andx2 �

y2 �

z2 � 2 in the�rst
octant.

8



MA 225 Final A December19,2005

7. (12points)Find thevolumeof thelargestrectangularbox in the�rst octantwith threefaces
in thecoordinateplanesandonevertex in theplanex

�

2y
�

3z � 6.

9



MA 225 Final A December19,2005

8. (12points)Considerthefollowing 8 vector�elds:

1. F � x � y	

� � xi � 2yj 2. F � x � y	

�

� x2 � 1	 i � yj

3. F � x � y	

� � 2xi � yj 4. F � x � y	

� � xi
�

� y2 � 1	 j

5. F � x � y	

�

� 1 � y	 i
�

� 1
�

x	 j 6. F � x � y	

� �

� x
�

2y	 i
�

yj

7. F � x � y	

�

�

� 1
�

y	 i �

� 1
�

x	 j 8. F � x � y	

� xi
�

� 2x � y	 j

Four of the associatedscaledvector�elds areshown on thenext page.Matcheachscaled
�eld with its correspondingformulaF � x � y	 from thechoicesabove. Provideabrief justi�ca-
tion for your answer. You will not receive any credit for your answerunlessyou provide
a valid justi�cation.

A. Theformulafor scaled�eld A is . My reasonfor choosingthisansweris:

B. Theformulafor scaled�eld B is . My reasonfor choosingthisansweris:

C. Theformulafor scaled�eld C is . My reasonfor choosingthisansweris:

D. Theformulafor scaled�eld D is . My reasonfor choosingthisansweris:

10



MA 225 Final A December19,2005

Problem8 (continued):Answer this questionon the previous page.Theformulasfor the
�elds areprovidedheresolelyfor your convenience:

1. F � x � y	

� � xi � 2yj 2. F � x � y	

�

� x2 � 1	 i � yj

3. F � x � y	

� � 2xi � yj 4. F � x � y	

� � xi
�

� y2 � 1	 j

5. F � x � y	

�

� 1 � y	 i
�

� 1
�

x	 j 6. F � x � y	

� �

� x
�

2y	 i
�

yj

7. F � x � y	

�

�

� 1
�

y	 i �

� 1
�

x	 j 8. F � x � y	

� xi
�

� 2x � y	 j

-2 -1 1 2

-2

-1

1

2

Scaled Vector Field C

-2 -1 1 2

-2

-1

1

2

Scaled Vector Field D

-2 -1 1 2

-2

-1

1

2
Scaled Vector Field A

-2 -1 1 2

-2

-1

1

2
Scaled Vector Field B
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