1. [4 points per part] Here are some free points: A = (5,0, —1), B = (2,6,1),C = (2,3,1).

Use them to answer the following questions.

(a) Find the angle /ABC.
BA=<3-6-2> BEETEY.
|

1 ={0-30> gcl=3

(b) Find the area of the triangle ABC.

bix2< =g 0,-9>
[ERin
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Area o? A= __i—

(c) Find the equation of the plane through the points A, B, and C.
q p & p
Normal ve ctor <§ 6:» (?/ ‘°l>
(o @y pefin <20, 3>>
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2. [1 point per part] Let u, v, and w be vectors in 3-space. Indicate whether each of the
following expressions is a vector, a scalar, or nonsense.

You do not need to show work on this problem.

(a) lulv —w Scalar Nonsense
(b) lulv + |w| Vector Scalar
() ux (v-w) Vector Scalar  (‘Nonsense )
(d) u-(vxw) Vector Nonsense
(e) proj, (v x w) Scalar Nonsense
() comp (v-w) Vector Scalar

3. [2 points per part]

You do not need to show work on this problem.

(a) Give an example of two vectors u and v such that u x v = (0,0, 8).

a:<\JO/O>, V:<Q§’

(b) Give an example of two different vectors u and v such that proj;u = proj;v.

AV\\/ o ie u/ ‘rAQ samg [

-c.o mFo,.u& .

(c) Give an example of two vecto L.V=V.

A"V Fam//e/ Ve cters, 9.



4. Suppose the surface 322 + 2y* + a2z? = b contains the points (2,1,3) and (1,0, 2).

(a) [6 points] What are a and b? r\_’&i/

t\uj'\,\'-
|2+ +Fa=b
—( 3t 0 + Ya=| >

[ + Sa=0

5. [6 points] Find all the points (in Cartesian coordinates) where the curve
r = 5cos() + 4 cos*(0)

crosses the z-axis.

rsin@ =0
r=QF gzo @="T
QS \,//\Cn 9\



6. [6 points per part] Consider the space curve of the vector function r(t) = (3, 2t, —¢?).

(a) Where does the space curve cross the surface v = yz + 24?
3 2
+ = ( Q'LX* t> +Y

37;323"!
t=2

2()=<3 Y

(b) Write parametric equations for the line tangent to the space curve at the point (1,2, —1).

Flgtj:<gti %‘2? t=| -
=()=¢(3 37>




7. [10 points] I am once again asking you to consider the vector function
r(t) = (t3,2t, —t?).

Suppose a particle moves according to this vector function. Find its tangential and normal
components of acceleration at the point (64, 8, —16).
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