Test #1 (12:40-1:30pm) Fall 2024 Name:
Do all problems and give the process of your solution.

1. (20 points) Given two planes 3z + 2y — 2 =0 and = — 2y + 32 = 0,
(a). Find the angle between them.

Solution. n; =< 3,2,—1 > and np =< 1,-2,3 >

n; - ng Ix1+2x(-2)+(-1)x3 -2
cosf = = - _°
Inafjng| /324224 (—1)2/12+ (-2)2+3 7

9 = cos! (72) ~ 106.6°

(b). Find the equation of the intersection line between them.

Solution. A point: Let z = 0 and solve 3s + 2y = 0 and = — 2y = 0 gives z = y = 0. So we get a
point (0,0,0) in the plane. To get a direction,

i k
v=n; Xnpg=|3 2 —1|=4i—10j—8k
1 -2 3

So the parametric equation is y(t) = (4¢, —10t, —8t).

2. (20 points) Given the three points P(1,1,1), Q(1,3,2), and R(2,1,3) in space,

(a.)Find the area of the triangle with the vertecies P, @, and R.
Solution. m =<0,2,1 > and ]TR =<1,0,2 >

PG x PR =

—4i+j—2k
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The area of the triangle is

1 1 1
5||1@ x PR| = SV +12 422 = 2V

(b.) Find the equation of the plane that contains the points P, ) and R.

Solution.

n=P0Qx PR=4i+j— 2k

dz—1)+@wy—-1)—2(z—1)=0 or do+y—22=3

3. (15 points) Given the vector a =< 2,2, —1 >, find the unit vector u in the direction of a.

Solution.
L L <99 1s=c 22 1
u=-—a=— ——— ,2,— =<—-,-,—=
lall V2222112 33" 3

4. (15 points) Find parametric equation for the tangent line to the curve r(t) = (t? — 1,2+ 1,t + 1) at
the point when t = 0.



Solution. When ¢t =0,2=—-1,y=1and z = 1. r'(¢) = (2¢,2¢,1). r'(0) = (0,0,1). The parametric
equation of the tangent line is:
Jj:—l, y:17 Z:1+t

Or
r(t) =(—1,1,1+1)

5. (15 points) Compute the arc-length of the curve r(t) = (cost,sint, t) over 0 < ¢ < 1.

Solution. r/(t) = (—sint,cost,1).

I’ ()| = Vsin?t +cos2t +1 =2

1 1
s:/ Hr’(t)||dt:/ V2dt =2
0 0

0 0
6 (15 points). Let z = In(2? + 2y + y*). Find a—; and 6—;
Solution.
0z 2z 4y 0z x + 43

or > tay+yt’ Oy 2tay+y’



