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Exam #2 (Chapters 3 & 4) Name 3
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SHOW ALL STEPS TO RECEIVE FULL CREDIT!! Graphing calculators are permitted.

1. Write objects (vectors, matrices, polynomials) to satisfy each of the following:

a. the zero vector of the vector space R®

b. the zero vector of the vector space M,
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c. the standard basis for P,
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d. the standard basis for M3,
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2. Usevectors a=(2,-1,2), b=(4,-2,1), ¢ = (-1,1,-2), & d
a. Find a unit vector u with the same direction as b
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b. Find the dot product of b - ¢
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: . ¢. Find the angle between a & c.
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d Are a & b parallel, orthogonal, or neither? Justify your answer

v, N P ety
|3 £ 0O
\\0&“’ 3 and 3 Fle
3 |y |
IEE g

SF\

¢ ",.ltf |



3. Usevectors a=(2,—-1,2), b=(4,-2,1), c = (-1,1,-2), & d = (3,0,—1)
a. Find a unit vector u with the same direction as b.

b. Find the dot product of b - ¢.
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c. Find the angle between a & ¢

d. Find the vector component of a along d.
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e. Area & b parallel, orthogonal, or neither? Justify your answer.
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f.  Suppose vector w is pointing west, and d vector n is pomtmg north. Which direction is the cross

product pointing? DepentdS oin W x A VS A ox W -
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4. Determine whether the following subset is a subspaces of the given vector space. Justify your answer.

The set W = {(x4,3,%3): x; & x5 are real numbers} — subspace of the vector space R* (with
the standard operations)?

(a,3,5) + (£,3,8) = (a6, bre)
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5. Determine if the set S = {(—2,3,0,0), (3,0,-2,0),(2,0,0,6),(0,0,6,0)} is a basis for R*.
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6. Let S be the set of all ordered pairs of real numbers, and consider the following addition and scalar
multiplication operations on u = (uy, u,) and v = (vq, v3):
u+v=(3v; +3v,,—u; —uz), ku=(3ku,, —ku,)
Determine if this set is a vector space. If not, find three axioms that fail.
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7. Find the basis and dimension of the solution space of Ax = 0
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8. Determine a basis for the null space of the following matrix, and state the nullity:
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9. Find the transition matrix from B = {(7,—3, 3),(0,—2,4),(2,1,1)} to
C ={(3,1,1),(1,0,0), (0,3,1)}
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10. Find the coordinate matrix of p(x) = x? — 15x + 2 relative to the standard basis in P»
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1. Find the image of the vector (=2, 1, 2):

a. Rotated 30° about the x-axis
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b. Projected onto the yz-plane
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12.  Find the for the following composition in R2.
é rotatioag of 607,

ollowed by a projection on the x-axis, followed by
cCw? y = x, followed by a conéaction Witﬁa factor of k =
ce?
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13.  Describe (in words) the geometric effect of multiplying a vector x by 4 = [O _2]
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BONUS: The square with vertices (0,0), (1,0), (0,1), & (1,1) is transformed so that it has vertices at
(0,0), (2.-2), (6,0), & (8.-2). What transformation matrix would be used to accomplish this?




