
1. [6 points per part] Consider the following two planes:

P1 : 4x� 8y + z = 3 P2 : x = 3y + 4

(a) Find the (acute) angle of intersection between P1 and P2.

(b) Find the line of intersection of P1 and P2.

Write your answer in symmetric form.
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2. [2 points each] Here are six polar equations:

(A) r = 1 + cos(✓) (D) r =
✓

10

(B) r = cos(✓) + 2 sin(✓) (E) r = 2 sin

✓
✓

2

◆

(C) r = cos(✓) + 2 sin2(✓) (F) r =
1

2

p
✓

Write the letter of each equation in the box next to its graph below.

You do not need to show any work for this problem.
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The next two questions on this exam are sponsored by the vector function

r(t) = ht+ 1, t2 + 6t+ 8, 2t+ 5i.

3. (a) [5 points] Write parametric equations for the line tangent to r(t) at the point (2, 15, 7).

(b) [5 points] Find the maximum curvature of r(t).

(c) [3 points] Find the point where your maximum curvature from part (b) occurs.
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.
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so direction vector  is FY ' )=( 58,2 ) .
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4. [5 points per part] This question is again brought to you by r(t) = ht+1, t2+6t+8, 2t+5i.

(a) List all intersections of r(t) with the plane y = 0.

(b) r(t) lies within a plane. Give the equation for that plane.

(c) Find another surface (not a plane!) containing r(t).

Write an equation for that surface, and give its name.
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Many possible answers
.

One  Is :

z2 - ×2=(2tt5)I(t+ D2=(4+2+20++25) - (t 2+2++1)

=3 -5+18++24=34-2+6++8 )=3y
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5. [8 points] I have two secret vectors u and v. Here are some facts:

• u+ v = h1, 2, 3i
• projuv = h4, 3, 0i

What are u and v? ii

Note : projuvtu = projulutv) 7 >
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,
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