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Multiple Choice. (4 pts each)
1. Which of the following pairs of vectors has the largest dot product?

@) b) 5 d)
_-“"_':-: \___.

1. Which of the following pairs of vectors has the cross product with the biggest magnitude?

a) b) /@ d)

3. One benefit of vectors is that they allow us to work in higher dimensions (4-D, 5-D, etc..), even though we
may not be able to physically model them in our 3D world. Given vectors a=(1,0,4,-2) and b=(3,-7,2.1),

find aeb 3x%-1=9
2) 13 b) 11 A9 d) 7

4. Using the items found in this classroom: 1f vector v goes from the clock to the top of the door, and vector u
goes from the middle of the floor to the speaker in the ceiling, which vector best represents v X u?

@mart Board to the back of the room b) Smart Board to the door
¢) Back of the room to the Smart Board d) Door to the Smart Board

e) Speaker in ceiling to the middle of the floor

5. Which of the following could represent the direction cosines for a vector in 3-D space?
@3 1 —2> b)<-35—2> c)<2 3 4> d)<—2—i—2—>
J1a’Jia' 14 14’14 Jia 14’1414 NN

6. Which of the following vectors is orthogonal to the vector <6,—2,4> ?

2) (2,3,-2) b) (LL1) s d) (2,7,-1) -



7. Answer “True” or “False” to each of the following statements. (2 pts each)

a) uev=veu Tue e) (ixj)xi=] e
b) uxv=yvxu &&g f) (ix—j)x—i=]j tvme.
) ReGem=Gevpw fole g) Kxj)xj=] Salec
d) |uxv]=]vxuy GME_ h) Ex(ix—j)=j Coee

Free Response.

8. ABCD is a parallelogram in space, as shown in the diagram on the right. (‘0)\ 0)
Given point A (6, -2, 3), AB=(-3,2,0), and AC =(1,5,-3). find: = C

a) point D (3 pts)

(C o, -2x5> ;g-g}%

b) Angle A (express your anéwer as an inverse cosine) (4 pts)
ws= -
NAENESS NTERED

B = (v (’ \%@3

¢) ABx AC (4 pts)

i
5% 0] Bk 2= bty

| 6,40

¢) The area of the parallelogram, using your answer from part (c) (3 pts)
(leave your answer as a math expression - no need to compute/simplify).
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9. A quarterback throws a football, which then follows a path according to the following parametric equations
(if the numbers look funny to you, it’s because the quarterback is a giant with a weak arm).

e
x=(243)t b ¥ \b
= —16% +241 +40 s _ 2 _\e
¥ 1* 4241+ 2, ),//_ ) - @ A= 5 = jgc%_
a) How far away from the quarterback will the ball hit the ground? (4 pts) Yo %k
™ W =-H0
€3 =5=0> (-5) e =

b o DENAEAD J”\L:‘*O =5 — 5 253% 7035 L\

- b) How fast was the ball originally thrown (feet per second), and at what angle~

S
#10. Find the distance between the parallel planes 5x — 3y + 2 <F=and 5x — 3y + z +F=0. (5 pts)

(0 ,0,3 W5 \Y

2€t+9\~ﬁ%;75$7 1D

2 2 351’”)(5
7,51*7«%\ /%”7)—5 - ’ET’}:I’

(N OA\TY ‘

11. Consider the planes  -2x+y + 7 EZHr and X -y + 2z

-3 ey
a) Find a vectorgquation of the line that is the intersection of the planes. (5 pts
=35 gy =0, 8 -47+t35, \l)
10 Ak
= N
..7_( \ - 3 e A
| A 1\ 35 \ \('

b) Use your answer from part (a) to find a plane that is perpendicular to both planes. (4 pts)

B g\\j%’:gg /

i

3




12. Use the following diagram and your knowledge of projections to derive the formula that calculates the
distance between point (), y1) and the line ax + by + ¢ =0. Your answer will be graded on the clarity of your
work, NOT on the accuracy of your final formula (duh.). Feel free to label the diagram as you see fit. (5 pts)

(X1,Y1) \\\'[_(%»\;1

={a (0"%:3;19_) A= jc,»\

<7, 2 (Ox Y8 X C\Z |2 =y
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