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Instructions: Please show all of your work as partial credit will be given where
appropriate, and there may be no credit given for problems where there is no work
shown. All answers should be completely simplified, uniess otherwise stated.

1. {15 points} For position vector given by r{;};;(};-*‘fy}j»;u{z[# 7)j . find the

velocity and acceleration vectors and the speed at g 12
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2. 120 points) Let a=1.-3 . b=26, and c¢=-25
following.
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3. for the points A{-1,2, 31 B(4, 1. 5} and C(1. 1, -1}

(al [10 points) Write the equation of the plane through points A, Band C
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(b) {10 points) Write a set of pcifome?nc equaﬁons for the fine through point B and
perpendicular to the plane in part {a).
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4. [15 poinfs] Find the directional derivative of  flx, y
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(a) Find the equation of the fangent plane at the point (1, 1, 1)
vE=s (¥
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(b} Find a point on the surface where the tangent plane is paratief to fhe plane

bx —11y+4z=19

Ex-3y = 1d = jix-lzy= )
‘““if:?f{f?;fi”iz —Qx iy =733
%? ; _

Y-2=2= 4 =
=)

o

g;—ZS
= -
= O

o~

(L, -Leo)

Answer 5(b}:



6. 115 points) Find all crilical points of the function  f{x, yj=¢" *" ~*
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7.1 Spoinfs} For the solid inside

}Cl
X +y +"':

vy’ =9 bounded above by the sphere
16 and below by the xy-plane, do the following.

{a} Set up the volume :m‘egro! in Cartesian cocrdinates.
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{c) Evaluate the vo ume (usmg the integral of your choice).
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8. (70 poinfs) Given  F{x,y,z)=5x" vz i-2yx j+y' 7k .calculate the
following. o
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9. (15 points] Evaluate the line integrail j{., (X 3.=ch)‘.‘5 given Cis the path given

by r=¢'sint . y:e"(:{')Sf and 0=1=3
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10. {15 points] Determine whether

Fix, v, zi={yicosx+z )i+ {2ysinx—4)j+(3x 242k is conservative. if so, find
f suchihat F=V f _linot statethat F isnot conservative.
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11. {15 points) Use Green's Theorem to evaluate gﬁ{w (2xy)dx +{e"+ x)dy where C
is the boundary of the triangle with vertices (1, 0}, (2. 0} and (2, 2} oriented counter-

clockwise.
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12. {15 points] Evoluate the integral f j
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Extra Credit:
{10 poinis) Prove ’me icdentity:
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Extra Credit 2:
{5 points) What is 5+2¢
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