Calculus lll, Test1, September 11, 2008 Name:

No graphing calculators or electronic communication of any kind. If you need extra paper please ask.
Credit will be awarded for correct content and clarity of presentation. This test has 107 points, 7 are
bonus points. Make sure to at least attempt each part.

1) [42pts] Let E:< 1,0,3 >and B =< 0, 3,4 > find the following quantities,
a) A+B+i = <1,0,35>+<0,3,40+<1,0,0y

A

b) A-B
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1,6,3>+ <0, 34> = |.0+0-2434 = I

c.) A nonzero vector which is perpendicular to both Aand B
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f.) Angle between BandC = V2 7+ VT i
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g.) Find the equation of the plane which contains ff, B and the line 7(t) =<1-—1¢,3,2— 3t >.
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2) [3pts] Consider the vectors illustrated below, does A x B go into the page or out of the page ?
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3) [10pts] Lety = f(z) = «>. Find two distinct unit vectors that point along the tangent line to the
function at (1,1). Include a good sketch of the curve, tangent line and both vectors.
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4) [20pts]Consider the vector-valued function of a real variable 7(t) =< cos(t), sin(t),t >.

a) Give the name of the curve 7(t) =< cos(t), sin(¢),t >.
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b) Find the equation of the tangent line to the given curve at the point
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c) If ¥(t) represents the position of Hector at time ¢ then find the velocity U(t).

Vit) = T = <k, eost, 15

d) If 7(t) represents the position of Hector time ¢ then find the acceleration C-i(t)
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e) If 7(t) =< 1,0,t — 2 > is the position of Dwight, will Dwight and Hector collide? Will their
paths intersect? )
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5) [9pts] Suppose f(:l: y = g2 Y + Y. Calculate the partial derivatives indicated below
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[4pts] Let f : U C R? — R be a function of two variables; f = f(z, y). State the definition of the

partial derivative with respect to x at the point ‘(330, yo).
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[10pts] Let © — SUy. Suppose that £ = ST and ¥y = Sln(82t). Calculate ‘54 using the chain
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rule for functions of several variables.
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8) [5pts] Find the distance from the tip of the vector W =< 1,2,2 > to the plane
z+y—3(z —7) = 0. Assume the vector’s tail is placed on the plane. Recall that we define
is

& between two objects to be the shortest distance between any pair of points on the
| respective objects.
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9) [4pts] Let 7 : R — R? be a vector valued function of a real variable. Assume that the component
functions are differentiable everywhere. Show that the unit tangent vector

T = '—dﬁ,}—d—i——l% (this is definition of T')

is perpendicular its derivative “7;. You should use properties proven in the homework project.
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