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. Given points p = (3, —1,8) and ¢ = (=2, —9,0) in R3, find 3p, p + ¢, and p — 2q.

[\]

. Given points p = (—2,0), ¢ = (8,—=5), r = (=11, —6), s = (17, 1), find the equivalent located
vectors: pq, pr, D, ps, ¢3, sq. (It may help to plot the points.)
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: Let u € R™ be a vector orthogonal (i.e. perpendicular) to every vector x in R". Show that
u = 0, the zero vector.
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. Let u=(2,—1,5) and v = (—1,1,1).
(a) Find |u| and |v|.
(b) Find proj, u, the orthogonal projection of u onto v.

(c) Find the angle between u and v to the nearest tenth of a degree.
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(a) Find AT
(b) Find AB
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find A2, A3 and A*.
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. Find the inverse for the matrix

R, — [cos f —sin 9}

sin 6 cos 6
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. Show that the only solution to the system

dr — Ty +32=0
{x—i— y =0
y—6z2=0

is the trivial solution.
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. Using elementary row operations, find a row-equivalent matrix for
01 3 -2
21 -4 3
23 2 -1

that is in row echelon form.

. Using elementary row operations, find the inverse for the matrix
2 4 3
-1 3 0
0 21

Let V be the set of 2 x 2 matrices of the form

i

with the standard operations of matrix addition and scalar multiplication. Determine whether V'
is a vector space. If it is not, indicate which axioms and closure properties fail to hold.

. Show that the set of all (z,y) € R? such that z 4+ 4y = 0 forms a subspace of R?.

. Show that if U and W are subspaces of V', then U + W is also a subspace of V.

: Determine whether the given vectors span R?.
(a) vi =(1,1,1), vo = (2,2,0), v3 = (3,0,0).
(b) vi = (2,—1,3), va = (4,1,2), v = (8, —1,8).

Vector Space Axioms

Al.
A2.
A3.
A4.
Ab5.
A6.
AT.
AS8.

u+v=v+uforanyuveV

u+ (v+w)=(u+v)+wforany u,v,w eV

There exists some 0 € V such that u+0=04+u=uforanyueV

For each u € V there exists some —u € V such that —-u+u=u+(—u)=0
For any e €e Rand u,v eV, a(u+v) =au+av

For any a,b € Rand u € V, (a+ b)u = au+ bu

For any a,b € R and u € V, a(bu) = (ab)u

ForallueV,lu=u



