Math 200 - Multivariable Calculus and Matrix Algebra

Final Exam

Duration: 2 hours and 15 minutes

June 7, 2010

Instructions: Calculators are not allowed. No books, no notes, no questions, and no talking
allowed. You must always explain your answers and show your work to receive full
credit. Use the back of these pages if necessary. Print (i.e., use CAPITAL LETTERS)
and sign your name, and indicate your section below.

Name, Surname: _ K E\/

Signature:

Section (Check One):

Section 1: E. Ceyhan (Mon-Wed 12:30)
Section 2: E. Ceyhan (Mon-Wed 15:30)

| Question | Points | Score
1 14 |

2 18

3 18

4 16

5 18

6 16

Total 100



1. (14 points) Consider the vector space R® with the usual addition of vectors and their
scalar multiplication. Let P be the plane in R® defined by 3z +2y+ 2z =0. (Hint: A vector
u =< Uy, Up, uz > is in P, if 3u; + 2uy + ug = 0). : ,
(a) (8 points) Show that P is a subspace of R%.
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(b) (6 points) Construct a basis for P. | | A M veart A\o(g
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2. (18 points) (a) (4 pomté) Let A be an elgeﬁvalﬁé for the matrix A and x be the cor-
responding eigenvector. Find an eigenvalue for A3 — A and the correspindmg eigenvector,

Ax=AX = ACAX) = AA = A€Xx) = A (A M) = AL
Than alpty) =R X2 AL"A )z W-ify) = x"()«x)- ®¥x.
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Use the following system of equations for parts (b)-(d).

T1 + 21,'2 - 21)3 = -2
To + T3 = 0 ‘
2z — = 3
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(c) (6 points) Fmd the inverse of the coetfictent matrix.
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(d) (4 points) Find the solution using the inverse in part (c).
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3. (18 points) Let f: R? — R be deﬁned as

forzr <1
f(:z:y) { -1 forz>1.

w
(a) (4 points) Find limg4)—.(1,0) f(x’ y), if it ex:sts {,f.. U‘P U\m \“0
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(b) (3 points) Is f a continuous funct10n'7 Wiy “or W . , e
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(c) (4 pomts) Does gi exist at the point (1,1)? If yes, find its value. If not, explain why. .

b Qi Prest ) o)
Sx U’/‘*) h-0 L , |
+
_ Aw =L dse rat MHH, , S 3:_?»_ does ,g’c anls
(d) (4 points) Does %f- exist at the point (1,1)? If yes, find its value. If not, explain why. !
A-P( _ A Q(LL&)"P{LL) QM Lth-L 'L\N\as. =4

(e) (3 points) Is f a d1fferent1able function? Why?
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4. (16 pomts) Let f and g be vector-valued functions defined by f(t) = ¢e!i+e7%j + tk and
g(t) = e ti+ €'j — tk for all ¢ € R. Calculate the follﬂwmg quantltzes
(a) (6 points) £(t) - g(t)
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(b) (6 points) £(t) x g(t) .
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(c) (4 points) /0 “to) dt




5. (18 points) Let f:R? — R be deﬁﬁed by f(z,y) = ry where z = rcost and y = rsint.
~ (a) (6 points) Compute %{; '
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(b) (6 points) Use chain rule to compute of
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6. (16 polnts) ‘ g B
(a) (8 points) Find the local extrema of f(x y) =zy— 22 — 42
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{ (b) (8 pomts) Find the greatest and sma,llest values the function f (z,y) = a:y takes on thj
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