Math 22 - Calculus of Several Variables Final Exam - Form A
M. Eastman - Fall 2007

10.

11.

Given the points A = (5,3, —1),B= (4,5, —2),and C= (0, 8, — 1), find:

a. parametric equations for the line through A and and is parallel to the line through B and C.
b. the angle ZBAC.

c. the equation of the plane (in the form ax + by + ¢z = d) through these three points.

Given the curve defined by r(t) = < ¢, 2¢t, Int >, find:

a. T(2) (the unit tangent to this curve when t = 2).

b. the length of this curve between the points (1, 2, 0) and ( 16, 8, In4)
c. the vector equation for the line tangent to this curve when ¢ = 4.

Given f(z,y, z) = 223y + Tzy*z — 42322, find:

a. fo.(z,y,2) b. Vf(—-1,1,2)

c. the directional derivative of f at ( — 1, 1, 2) in the direction of the point(2, — 5, 4).

d. The equation of the tangent plane to the level surface f(z,y,2) = 0 at the point ( — 1, 1, 2).

Find the critical points for f(x,y) = 2* + y* — 82% — 2y + 24. Find the value of f at each
critical point, the value of D (for the second derivative test), and classify the function value at
each critical point as either a (local) maximum, (local) minimum, or a saddle point. The number
of lines in the table do not necessarily indicate the number of points. Justify your answers.

Find three positive numbers z, 3, and z whose sum is 12 such that f(z,y, z) = zy*2® isa
maximum. What is the maximum value of f?

Find the volume of the solid that lies under the plane 3z + 2y + z = 12 and above the
rectangle R = [0, 2] x [— 1, 3].

Evaluate: ffD e dA, whereD = { (z,y)|1<y<2,y<z<y’}
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Eval reversing the order of in r|n:ff—
aluate by reversing the order of integratio o Js. \/mdydx
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Evaluate by converting to polar coordinates: fo j; (m) dy dx

Use a triple integral to find the volume of the solid that lies within the sphere z? + 32 + 2% = 36,
above the xzy-plane, and below the cone z = /22 + 92

Use a change of variables to evaluate f JH‘% (i{‘gg) dA , where R is the parallelogram

enclosed by the lines2z +y =2, 2z 4+y=5,x—3y=1,andz -3y = 7.
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1. a. x= 5—4t b. cos 5 ]=% C.x+y+z="7
y= 3+3t
z= —1+t
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. a. <g,;g:19 > b. 15+ In4 C. <16+8t,8+2¢tInd+ 3t >
3. a. Ty’ — 242z
b. < —28, —30,9 >
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d. 282+ 30y9 — 2+ 16 = 0
4. critical point | function value | D(z,y) | classification
(0,1) 23 —-23 saddle
(2,1) 7 64 minimum
(—2,1) 7 64 minimum
5. r=2,y=4,2=6 ; frmaz = 6912
6. V:j; fl(12—3:1:—2y)dyd:c:...:560ubicunits
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11. ff (%) [35]dudv=...= z51In7




