MATHEMATICS DEPARTMENT
UNIVERSTY of PENNSYLVANIA

Mathematics 240 Y our Name:

Find Examination Fall 2005

Check one ! Prof. Crotty I Prof. Schnederman ! Prof. Vogd
TA's Name:

Y ou have two hoursfor this examinaion. Show your work in the space provided. Write your answversin the
appropriate spaces bdow. Write clearlyN if your answer cannotberead, it iswrong No part credit isgiven in
the multiple choice pat of this exam. Part credit may be given in thefree respons part, so be sure to show as
much detail as needed to determine how you reached your answer.

Multiple Choice:
Write theletter of your answer in the space next to the question number. Questionswith ambiguousor
multiple answvers will be marked wrong

1 6 11
2 7 12
3 8 13
4 9 14
5 10a 15a
10b 15b
10c 15c
10d 15d

Free Response questions:

Record your answer in the space provided. Show your work in the space provided in the Exam booklet.

Partial credit will only begiven if thework shown is clearly appropriate and, propely executed, would lead to a
correct solution of the problem.

1. 3.




M ultiple Choice Problems:

Do yourwork in the space provided; you may use the backs of the previoussheetsif you need moreroom An
answer with no suppoting work may receive NO CREDIT even if correct. Problemsin this part of the exam
will bemarked as correct or incorrect; NO PARTIAL CREDIT will begiven, so work quickly but carefully.
Record your answers on your answer sheet. Each questionisworth 4 points.

1. For what value of the congant b isthe vector field F = bxyi + x’yj conservative?
a0 b)! c" d)# el f) nosuch b exists

2. Evauae fc F¥dr if F=2xy’Z%i +3x°y°Z*j +4x°y’Z’k andC: x=t,y=t}z=t3,0$t$ 2.
a0 b) 2 c) 4 d)8 e) 16 f) 2%



3. Evaluae !dey alongthetriangular pah from (0O, 0) to (2, 3) to (1, 0) to (0, 0).
a" b) 1 c) 3/2 d) 2 e) £8/2 f) BL/2

4. Evaluate the surface integral !!SzzdSwhereSisthepart of thecylinder z=+/1! x* tha lies abovethe
squae with vertices (B, B1), (1, B1), (BL, 1) and (1, 1).
a) % b) v/2 c) 2% d) 2 e /8 f) 4



5. Let F(x,y,2) = xyi andlet Sbethesurface of thesolid E ={(x,y,2)|0! x! 1!10! y! 1!0! z! 1}.
Evaluae !!EF¥dS.
a0 b) ! 0" d) # e1 f) 54

6. In solving thedifferential equaion y!+ x*y = 0 by use of the power series " a,x" , whaisthefirst value
n=0
of n beyondn = 0 for which the coeficient a,, can benon-zero?
al b) 2 c)3 d) 4 €5 f) 6



Thefirst three nonzero term in the power series solution of yI" xy!" y=0 subject to y(0) =0,y (0) =1
are:

a) xDxX+x b) x + X%/2 + X°/3 ) X+ x%42 + X313

d) x +x3/3 +x°/5 ) x + X6 + x°/120 f) x DxC/2 + x°/6

Thelocation and there type of thesingular points of thedifferential equaion y!" xy!" y=0 are:

a) x=0, regular; x =1, regular; x = B1, regular b) x =0, irregular; x = 1, regular; x = B, regular

c) x=0, regular; x=1, irregular; x =B, regular ~ d) x=0, regular; x =1, regular; x = B1, irregular

€) x=0, regular; x =1, irregular; x = B\, irregular  f) x =0, irregular; x =1, irregular; x = B, irregular



10.

'T 2 3 4%
A 1 4 48

Consder the matrix i 0 1§' If thisistheaugmented matrix [ A|b ] of thelinear syssem Ax =b
#0 0 0 00&;

after Gaussian redudion has been performed onit, then thesystemis:

a) congstent with a uniquesolution b) consstent with exactly two solutions

c) congstent with infinitely many solutions d) incongstent

e) can'ttell fromthe matrix as shown

Mark each statement as True or False. Write theword Trueor False in the appropriate space on your
answer sheet.

a) Thecolumn vectorsof any 4x5 matrix mug belinearly dependent.

b) Assumetha thevectorsx andy arelinearly indgpendent. If theset {x, y, z} islinearly dependent,

then z can be expressed as ¢, x + ¢,y where ¢; and ¢, are some condants.

0%
c) Suppoe theeigenvaues of amatrix are 2, 2, and 4 and the corresponding eigenvectors are v, = zlg
#26
11$
correspondngto! =2and v, :fpg correspondngto! =4, Then A can bediagondized usngthe
#6

given eigenvdues and eigenvectors.
d) If det(A) =5 and det(B) = 10then det(A + B) = 15.



11. Let F(x,y,2)=Z% +x°j +y’k . Findcurl(F).
a) 2yi b) 27 c) 2xk d)2yi +27 +2xk  e) 2yi D27 + 2xk

12.  Evauae !C F ¥dr where F(x,ly)!=12xyi + x°yj and C isgiven by r(t)!=!t’i+1t%j, 05t $ 2.
a) 127 b) 128 c) 63 d) 31 €) 16 f) 15



13.  Solve x*y!+5xyl+4y=0
a) y = (c; + cIm)x™ b)y =cx* + X Q) y=cxXF + X
d) y = X + clnx g y=c, X2 +cxF f) y = ¢,COERINX) + C,SiN(ERINX)

14. If thedifferential equaion (3x! 2)y"+6xy"! y=0 issolved by a power series expandon aboutx = 0,
theresulting power serieswill have aradiusof convegence of at least:
al b) 2/3 c) 3/2 d) 2 e 3 f)!



15.

Mark each statement as True or False. Write theword Trueor False in the appropriate space on your
answer sheet.

a) Any set of fivevectorsin” ®isabasisfor" >.

12 0 0%
b) Thematrixﬁo b1 Oghastwolinearlyindqoendenteigmvectorscorrespondhgtothe%\me
0 0 26

eigenvdue
C) For any real condantsa, bandc, F = ai + bj+ ck isacongant vector field. If Sisthe sphee of
radiug centered at theorigin, then theflux of F, |l (F ¥n)dS, outof Sis zero.

S
d) If y, andy, are solutionsof the differentia equation ,(3x! 2)y"B2ycosx =0 then 5y,+y,isdso a
solution.



Free Response Questions:

Give asolution for each problem in the space provided. Be clear and complete. Place your answer in the space
provided onthe Answer Sheet and in thelocation provided with the problem. Part credit will beawarded as
appropriate. Each problem isworth 10 points.

1. Solve thelinear system given by themethod of your choice:
2x + y ! 2z = 10
X + 2y + 2z = 1 X= y= z=

5x + 4y + 3z =

10



Solve the system of linear first order ODES:

#2 "2& ly,$
Yi=op . (Y WheeY =# &
él 3 Y,




3. Compute: | . 2ydx+5xdy where Cisthecircle (x-l)2 + (y+3)2 =25 with postive orientation.

I < 2ydx+5xdy =

12



Solve thedifferential equéion y!+2xy!" 4y!=10 by a power series expansgon aboutx=0. Youare
donewhen you have derived therecurrence relation for the coefficients and written out thefirst three
terms of each seriesin the solution.

codficient recurrence:

Y11=

Yo =

13



