1. [6 points per part] Consider the following two planes: X -3\d= i

fl

Pridr—8y+z2=3 Parwx=3y+4
(a) Find the (acute) angle of intersection between P; and Ps.
N orw\al vectors: < "]J"B’ I> and < l_,‘3_,0>

* t
;;.1;:]3:] [t) cos©
>.£=4+24+0=22%
= Jeeem =
ll=JT+q =Jlo 5
2= 410 cos© /_)

(b) Find the line of intersection of P; and Ps.

Write your answer in symmetric form.

Lews ler Y=t (wbiwrarily)
x=3\j 4 5o x= t+Y
x-TFy+=s3 = H(3z+)-Fe+z=3
co z==23-f(3)+Br="1=-13
So in prramerric Yo
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2. [2 points each] Here are six polar equations:

(A) r =1+ cos(8) (D) r = 1%
(B) r = cos(0) + 2sin(0) (E) r = 2sin (g)
() r = cos(6) + 2sin>(6) (F) r = %\/5

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) = (t+ 1,t* + 6t + 8,2t +5).

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

r[t) FG.SSC_S T)\roujl\ (g 157> \Jl\ey\ 1;-\-]"& so t=]
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quanct Y CZ\M‘hol\s

X= A+t
La_l’_;-l-?t

z= -7'}212

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

Fle=<lameD> Jao A _
=1/4)=£ 0,2,0> max K= TR TofE S
F ()" (e)= QR
_ R (e dao
PP [KaedP (5+(:zr{é))

Mmax \JL% at*é=o’
so t=-3

(c) [3 points] Find the point where your maximum curvature from part (b) occurs.
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4. [5 points per part] This question is again brought to you by r(t) = (t+1,t*+6t+8, 2t +5).
(a) List all intersections of r(¢) with the plane y = 0.
t+6t+%=0 F'(’Q>=<'|,O,l>
ERCTR, e

<o L("LOJD and (—BJCZ_g)

(b) r(t) lies within a plane. Give the equation for that plane.
*x= t+)J and 2=Qt+5"=;l(t+l)+3
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(c) Find another surface (not a plane!) containing r(t).
Write an equation for that surface, and give its name.

M «v\7 f)osy}UQ answers. One  s*
x:a = (Qt 45)2- (-t. +D:l= (‘fta-f.lOHQS‘)— (tD‘Qt +])
:%ta+ |gz + 4 =3(ta+{t+f> =gj
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5. [8 points] I have two secret vectors u and v. Here are some facts:
e ut+v=_(1,23)
e proj,v = (4,3,0)
What are u and v?
Note: prajg¥+ T = proja(+V)
Q- points in the direction <"L3J°>, So

rroj = (G*V) = Pr°3<'1,3)°>< l)g‘13>

:<H43JO>.<]‘2‘3> 430
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= 19y3>=d1€ 130>
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