CALCULUS I, SPRING 2013, FINAL EXAM

SOLUTION KEY

Name: ......
Student No:
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1. (10 pts) Determine the interval of convergence (including the endpoints) for the
following power series. In other words, state for what values of x the series converges.
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2. (10 pts) Find the directional derivative of f(x,y,z) = z? + ye™ at the point (0,2, 5)

in the direction of vector ¥ = (2,1, —2).
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3. (10 pts) Find a parametric equation for the line passing through the point (1,2, 3), and in
the direction of a vector U which is perpendicular to both ¥ and W where ¥ = (2,1, —2)
and W = (1,3, 1).
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4. (10 pts) Find all critical points of the function f(x,y) = x> + 3xy + y3. Classify the
critical points as local maximums, local minimums, or saddle points.
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5. (15 pts) Find the shortest distance from the origin to the surface xyz? = 2 . Use the method of

Lagrange multipliers.
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6. (15 pts) Sketch the region of the following integral and calculate it by reversing the order of

integration. Be careful with the limits of the integration.
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7. (20 pts) Find the volume of the solid bounded by the two paraboloids z = 3x? 4+ 3y? and
» z = 4 — x* — y?. Use cylindrical coordinates. e chote
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8. (10 pts) Evaluate the following integral.

4 rx+1 f2y/x
f f f 3xyzdz dy dx
-2Jx-1 70

+!
PR A 2 ={Ty/» ¢ F
L0 mag [ g = § ) Zee 52 Sy
\ X 2
"/l x =\ xee -g X~
4 :
booxed p: = x xt1)d = (x-1)") dx
( 3 d b — ( ’
= ) G agdgr = § (] O )
gy T v* o
y
(xH)" (x-1)" ' - _Sf——-gi -—-LLi “'}" = LEE
:< L N T ) B R 4 & 4



