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Calculus for Functions of Several Variables
Final Exam
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1. (4+4 =8 pts) a. Write an equation of the line £ that passes through (1,2,0) and perpen-
dicular to z = 0 plane. ‘
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b. Write an equation of the plane P which contains the line £ in (a) and perpendicular to

the plane v 42y — 3z =4
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2. (6+6 =15 pts) This problem has two unrelated parts.

a. Find and classify the critical points of /(1 y) = 2% — 3ay + ¢°
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b. Find the absolute maximum and minimum values of f(x,y) = 22 + ay? +4 onz?+y? =1
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3. (4+4+4=12 pts) Compute the following multiple integrals.

a. / / e A where R = {(x,y. 0 |yl <wvand 1 <a?+y? <4}
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b. / / / dV where I is the region bounded by the planes y + z = 1, z = 0 and the
J J IR
cylinder y = 22 a4 1
:g: ¥ Y a q }I'ﬁ i_( ) {
/ 7 N Y £,
;f | ; | v
( Vo {a-u i dydy o=y
Ag{; Ai»& il\ﬁ < W fﬂ‘jj %3?: P
J

4}' % #
, 4 19
B < ( N LL y 'y %‘5 " % - ;
- %,li_f - At A | - PR A0
AV |
- ’% L
i

c. (y — x)dA where R is the parallelogram whose vertices are at (0,1),(2,0), (1,2)

J Jr
and (3,1).  (Hint : Use change of variables.)
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6. (3+3+3+5=14 pts) Determine whether the following sequences are convergent or diver-

. 7~ gent. If convergent, then find the limit. X
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( Hint: d, is decreasing implics d,, > 0 )
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4. (5%3:8 pts) Let F' be the vector field F(e,y) = (322 + y»)i -+ (3y* +

a. Determine whether F'is conservative or not. If it is conservative, find a potential

[unction for F.

b. BEvaluate [ F-dr where ' is the part of the curve y = (¢ — 1)%(z + 1)? from the

Jo
point (—1,0) to (1,0).
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5. (3+3+5=11 pts) Let F' be the vector field F(z,y) = . iYL

a. Compute / F - dr on the circle 2% + % = 1 oriented counterclockwise.
c

b. Compute / F - dr on the boundary of the triangle with vertices at (1,1)(1,0) and

c y
(2,0) oriented counterclockwise. ]
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c. Show that / F - dr =0 on any closed curve C. ( Hint : Use Green’s theorem.)
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7. (4x5 =20 pts) Determine whether the following series converge or diverge. Explain the

1(*515 usod and give all necessary details.
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10 pts) Given f(z) =
().

8. (3+2+45

a. Find the power series of f

b. Compute the radius of convergence of the power series found in (a).

s

dx with an error less than 0.0001.
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c. Estimate /
0

sin(z) at the center J
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