DO NOT WRITE ABOVE THIS LINE!

1. (15pt)

(a) Find an equation for a vector-valued function r(¢) describing the line through the points
P(1,3,2) and Q(-3,1,4).

(b) Find the coordinates of the point of the intersection of the line in a) and the plane z :"!'l
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DO NOT WRITE ABOVE THIS LINE!

2. (15pt) Consider the line r(¢) = (=2 — 5¢,3 + 2¢,4t) and the point P(2, —2,—1). Find an equation
of the plane which contains the line r(t) and the point P.

?(0) - (_2 / 3/ 0> ) ¢ ('2/3, 0)
PO = <-2-2,3-(2),0-(1)>

/-4, -b/ [ >
(-5,2,4
. g
L\ —f
f(g (?)/ G |=¢ (2 _‘2@) h() =
g S 1\ )+ (CLSH) =




DO NOT WRITE ABOVE THIS LINE!!

3. (15 pt) A particle moves in space with acceleration given by the vector-valued function
a(t) = (9Isin 3¢, 612, 9 cos 3t).

Time ¢ is measured in seconds. At time ¢ = 0 the particle is stationary, that is, v = (0,0,0), and
located at the point with coordinates (2, -5, 3).

(a) Compute the velocity function v(#).

(b) Compute the position function r(#). 3
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DO NOT WRITE ABOVE THIS LINE!

4. (10 pt) Let z = f(z,y) = V22 —1—y.

(a) State the domain of f. Give a rough sketch of this region in the zy plane; be sure to shade in
the area belonging to the domain.

(b) Find the equations of level curves for z = 1 and for z = /2. Sketch the level curves on the
same picture as the domain of f.

o) D=5 ()| x*-1-g2 0}

.X'L___ \-—L0>/C‘ 2 (“a'
[/(ng1—l .
0o e
= x - LY
' xt-2

—

\j—z b \/XL“'l__ka

T i
2 = %"= 1=y




DO NOT WRITE ABOVE THIS LINE!!

5. (10 pt) Let r(t) = (2 — 1, 3t2 — 6, 2 + 2t).

(a) Compute r'(%).
(b) Compute the tangent vector for ¢t = 1.
(c) Compute fo t)dt.
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DO NOT WRITE ABOVE THIS LINE!!

6. (10 pt) A surface is given by the equation

z=/z? 4+ y2

(a) Find the equations of the zy-, yz- and zz-traces of the surface.
(b) Find the equation of the trace in the plane z = 1.

(c) Sketch the surface using the traces you found in a) and b).
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DO NOT WRITE ABOVE THIS LINE!!

7. (10 pt) Find all four second order partial derivatives of the function

fla.y) = 2(z —y") = X ;—X‘qu—

and evaluate them at the point (2, —1).
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DO NOT WRITE ABOVE THIS LINE!!

8. (15 pt) Consider the function f(z,y) = = + zy + y*.

(a) Compute the gradient V f(z,y).

b) Find the directional derivative D, f(1, 1), where u = (%, %)

(
(¢) Compute the unit vector in the direction of maximum increase at (1, 1).

(d) What is the rate of maximum increase in c)?
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