1. (12 points)
@(ﬂ) Find the equation of the plane that contains the point (1,—2,3) and the line given by
T=4t,y=1-t,z=5+2t
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L’Q(b) Consider the line through the point (0,3, 5) that is orthogonal to the plane 2z — y + z = 20.
Find the point of intersection of the line and the plane.
(Hint: Start by finding parametric equations for the line).
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2. (12 points)

(a) The vector (4,1) represents the force due to a heavy wind on the zy-plane.

Find the length of the projection of this wind onto the line y = 3z.
That is, find the indicated length in the picture below:
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(b) The polar curve 7 = 4 — 2sin(f) has exactly two z-intercepts and two y-intercepts. b

@ i. Give the (z,y) coordinates for all the intercepts (fill in the blanks).
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y-intercepts:| (0, ~(, ) and (0, 2 ).
@ii. Find the equation for the tangent line at the positive z-intercept.
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3. points) Consider the two curves given by the position vector functions ry(t) = (¢ +6t, 12 —¢3)
and ra(u) = (2u — 6,4)
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B(a) Find the equation of the tangent line to the curve given by ry(t) at t =1
(Give your final answer into the form y = mxz + b)
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(b) Find a vector v = (vy, v) that has length 7 and is orthogonal to the tangent vector to ra(u)
at u=4.
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g (¢) The two curves have one point of intersection

Find the (acute) angle of intersection between the curves at this point
(Round your final answer to the nearest degree)
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4. j%Epoints) You are sitting at the origin on the surface 4z — 22 — y*> = 0. You launch a water

balloon into the air and its position at time ¢ seconds is given roughly by the vector function
r(t) = (t,2t,20t — 5t%).

@(a) Give the two word name of this surface.
ClrcutAn PALAGHLGID

é b) Your math instructor just happens to be sitting at the location where the water balloon lands
on the surface. Find the (z,y, z) location where your math instructors is sitting
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E (c) Find parametnc equations for the tangent line to the path at =2
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(d) Find the curvature at time ¢ = 2.
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