Short answer questions {6 points eachj:

Let the diagonal vector in the picture be denoted u and the horizontal vector be denoted v,
with the magnitudes and angle between the vectors as indicated. :
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2. Regarding the page as a plane in 3-space, does u X v point up out of the page toward
you, or down toward the desk or table?
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4. Suppose v is taken to be a displacement vector with magnitude in meters and u is taken
to be a force with magnitude in Newtons. Write a brief word problem for which golving
question 3 gives the computational work in solving the word problem, and tell the physical
units that should be applied to the answer in 3 to make it a solution to the word problem,
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Short answer questions, continued.

5. Find the equation of the plane perpendicular to the line given parametrically by r(t) =
(3, %, ~1% + (2,5, 1) and passing through the point (2,1, 3).
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Yet more short anwer questions:

7. Find the angle between the planes 5z -- 3y — 2z = 10 and 2z — y + #z = 0. As you are not
allowed calculators, the correct answer will necessarily be in the form of some inverse trig
function applied to a number.
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8. What is the magnitude of the torque applied to the bolt when the force is applied to the
wrench ag illustrated?
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Long questions, point values follow the question number in parentheses.
9. (16)

(a) Find an equation for the plane passing through the points (1,0,1}), (1,2,3) and
(~1,2,3).
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(b) Find the distance from the point (4,0, —1) to the plane in part (a).
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10. (16) Find
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and give a physical interpretation if the integrand represents velocity in m/sec and the
variable of integration represents time elapsed in seconds,
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11. (20) Consider the vector-valued function r{t) = 2 cos(nt)i+ 3sin(nt)j as’a trajectory (i.e.
giving the position of a pariicle at time £, say in seconds after some chosen time ¢ =0 as
a displacement from the origin in some units, say cm).

(a) Find the velocity function v(¢).

Gy k) ~ ey smlmk)T o+ 3T es (T

(b) Find the.acceleration function a(t).
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(c) Find the v(1) and a(1), the velocity and acceleration at time ¢t = 1.
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(d) Find proj,a(l). (As you know from the lectures on topics that aren’t on this
exam, this is the part of the acceleration which is changing the speed aft time ¢ = 1.)
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(e) Find orthygya(l). (As you know from the lectures on topics that aren’t on this
exam, this is the part of the acceleration which is changing the direction of travel at
time ¢ = 1.) '
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