Math 254 Fall 2014 Exam 1 Solutions

1. Carefully state the definition of “polynomial space in s”. Give a set of two vectors,
drawn from P;(s).

The polynomial space in s, denoted P(s), is the set of all polynomials with real coeffi-
cients with variable s. A set of two vectors drawn from Pi(s) is {2 + 3s,4 — 2s}.

2. Let u = [217 -1]. For each of the following, specify what type of object v must be for
the expression to be defined. If the expression can never be defined, write NONE.

(a) ulv+uot

NONE: v must be a matrix, since juxtaposition denotes matrix multiplication. For
uTv to make sense, v must have one row. For uv” to make sense, v must have

three columns. But now u’v is a 3 x 3 matrix, while uv? is a 1 x 1 matrix, which

cannot be added.

(b) w-w
v must be a 3-vector, i.e. a vector from R3. Row or column doesn’t matter.

(¢) uxw
v must be a 3-vector, i.e. a vector from R?. Row or column doesn’t matter.

(d) (u-v)xu
NONE: u - v is a scalar, but a cross product demands a 3-vector.

() u-(vxu)
v must be a 3-vector, i.e. a vector from R?. Row or column doesn’t matter.

9),B=(1%). Compute ABAT.
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4. Letu:(l,O,—l)v:(OZ?)) Calculate u x v.
METHOD 1: uxv=(i—k) x (2j+3k) =2(ixj)+3(ixk)—2kxj)—3kxk)=
2(k) + 3(—j) — 2( kl) =2i—3j+2k =(2,-3,2).
METHOD 2: ‘é‘ég(_owojmk Ok — (—2)i —3j = 2i — 3j + 2k = (2, -3,2).

5. Let u = (1,2,3),v = (x,y,0). Find values for z,y such that u,v are orthogonal and

also simultaneously ||v|| = 1.
The orthogonality condition means that 0 = w-v = x4 2y. The other condition means

that /22 + 942 +0%2 = 1, ie. 22 +y? = 1. We plug z = —2y into the latter to get
(=292 +y?=1,ordy> +y*=1lor by’ =1ory*= % Hence y = :I:\/Lg, and x = —2y.

This gives two possible answers: (\’/—%, \/Lg, 0) and its negative.



