Math 21C

Midterm 2
7/17/08
Name: g d} u % ’\m S
Signature:
Student ID:

e There are ten (plus cover and bonus) pages to the exam.
e The exam totals 100 points, plus 10 bonus points.
¢ You will have 50 minutes to complete the exam.

e No calculators, notes, or books allowed.

e Good luck!

Problem | Points | Your Score

134 10

2 10

3 10

4 10

5 10

6 10

7 10

8 10

9 10

10 10

Bonus 10

| Total 100
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1. Definitions and Examples: let u = ( U ) and v = ( Uy )
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a. (2 points) Write the definition of u-v. (an example is not sufficient
for full credit)

g.“\j =YV +uk\/&+l4; Vs

b. (2 points) Write the definition of u x v. (an example is not sufficient

for full crediti_)> > ’ ({{)\ \/3 - (,{ 3 \/Q
U X\) — [ WY =u Y3
c. (2 points) Write the definition of || u ||. (an example is not sufficient

for full credit)
T S—7
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d. (2 points)  Write the definition of the projection proj,v. (an example
is not sufficient for full credit) 5D D
~ ._> u ¢ \) )
F(U J . Vo == U
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e. (2 points) Write the definition of the angle § between u and v. (an
example is not sufficient for full credit) 5D
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2. Short Answers: let u = ( __11 > andV: ( g )

a. {5 points) Compute u+ v, u—v, u-v, and 2u. .
UtV = (-/ DARC YA
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b. (5 points) Sketch u, v, u+v, u—v, and 2u in the coordinate plane.

Make sure to label them!




3. (10 points)
(-1,3,0), and (0,0,5).

Compute the area of the triangle with vertices (1,0,2),







5. (10 points) Compute the volume of the parallelopiped with vertic
(1,0,0), (1,2,3), (1,3,2), (101} (1,5,5), (124) (1,3,3), and (1,5,6).
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6. (10 points) Write a parameterization for the line of intersection of
the planes 2z —y =0 a dy— *1
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7. (10 points)

Write a parameterization for the line which is parallel to

1-t
the plane z + y — 2z = 1, perpendicular to the line p(t) = ( 1+t ) , and

1

contains the point (0,0,1).
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8. (10 points)  Let u # (

prove:
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9. (10 points) Prove the parallelogram law: if u and v are vector

fu+vi?+lu=vP=2(lu®+ v
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10. (10 points) letu= [ wy | andv=| v, |.
us ]

Prove or Disprove: u x v = —v x u
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Bonus. (10 points) An example of a two-dimensional plane in four-
dimensional space is the set of solutions to the equations ’)\ >/ +(1 W _ ’

X thz = 3

Determine all four-dimensional vectors which are orthogonal to this plane.
(Hint: start with two vectors pa allel to the plane)

2 pemts Jn the pan@:

(V\OH 501)/)€le K/Y/Z/W

r+y+z+tw=landzr—y+z—w=2.




