MATH 281: Multivariable Calculus
February 10, 2010

Midterm
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In order to receive full credit your answer must be complete, legible and correct. Show all of
your work, and give adequate explanations.

DO NOT WRITE IN THIS BOX!

Problem | Points Score
1 20 pts
2 10 pts
3 8 pts
4 12 pts
Total 50 pts




1. Let
r(t) = (4t,— cos 3t + 1, — sin 3t)

(a) Find the arclength of the curve between (0,0, 0) and (27, 1, 1); compute the unit tangent
vector T'(t). :
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r(t) = (4t, — cos 3t + 1, — sin 3t)

(b) Compute the unit normal vector N(t) and the unit binormal vector B(2).
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2. Consider the point (1, —3,8) and the plane 2z +y + z = 11.

(a) Parametrize the line passing through the point which is perpendicular to the plane.
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3. (a) For which values of a is the vector v = (a?,3,1) orthogonal to w = (1, a, —2)?
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(b) For which values of a is v orthogonal to v x w?
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4. Suppose at time ¢ the location of a bee is given by

r(t) = (tcost,tsint,t) t>0.

(a) Find the velocity and the acceleration of the bee at time ¢ = 2.

— D : . \ /
etf = .f\/ ) ;(‘T<‘€‘@Si‘,§mﬁ, &>> F oo Cenb, UL, ) 4 § st o e

()ulq“) p (‘j/(f‘) oy

<¥S‘%‘6\,—£v5b/0.§ ’1’ <~ gu/“«f‘/i)) g~ 6<‘*(/\'§;§\1 hgm/ e

— 7 ) . . . . 3
= E2Sib, 2t D O G P S

)
R SV R
= <P,ZW/ 17
E(zﬁ} =

Ceo, 2,0y ¢ QT(\f/o/o/

—

(=217, 2, c)




(b) Find how fast the bee changes its direction at time t =2 (find the curvature).
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