Math 251 Test 1 Spring 2012

(
SCIENTIFIC CALCULATORS ONLY

1. [15 points] The Law of Cosines states that for a triangle with side lengths A, B and C
with @ the angle between sides A and B we have

C?* = A% + B? —2ABcosf.
Use this fact to derive the following identity for vectors.
uev = |u||v|cosd

where u and v vectors with a common base point and @ is the angle between them.
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2. [20 points| Let u= (1,1,1), v = (0,2,2), and w = (—1,0, 3).
(a) Find u x (w +v).
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(b) Find the angle between u and v in degrees.

Cos b> anv U = L1500 G2y = 2te=¢
R T RN
-2

4 .
C@Sé:(ﬁ;}'ﬁ—. J—%— (Q:C&S’l/\%)??ozgy,zco

(¢) Find the area of the parallelogram determined by u and v.
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(d) Cross out the expressions below which are not defined.
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3. [15 points] Let v(t) = <1 3v/t, 3\/_> and ro = (1,2,3) be the velocity and starting
position of a partlcle traveling in R3.

(a) Find position vector function r(t).
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(b) Find the arc length the particle will travel from ¢ =0 to ¢ = 1.
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z? + 2yz
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(a) Find the limit of f(z,y, z) as we approach the origin along the positive z-axis.
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4. [4+4+42 points] Let f(z,y,2) =
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b) Find the limit of f(z,vy, 2z) as we approach the origin along the positive y-axis.
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5. [10 points] The acceleration vector of a particle moving in R? is given by

a(t) = (2,-2,1).

Suppose that the particle starts from the origin at rest. How long will it take for the
particle to travel 6 units?
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6. [10+2+43 points] Let f(z,y) = ye®.
(a) Plot the level curves for f(z,y) = 0,41, and £ 2 on the grid below.
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7. |15 points] At what point do the curves

ri(t) = (¢, 1 —¢,3+ %)

and
ro(s) = <3 —8,8—2, 82>

intersect? If these equations represent the motion of two objects, do they collide?
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8. [10 BONUS points] Let r(t) = (5sin(e?),7,5cos(e?)). Find (a) the curvature and (b)
the osculating plane for any time ¢. Hint: There is an easy way to do find these and a
hard way. The hard will take forever and there is no partial credit.
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