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Math 300
Test 1
February 26. 2016

Name: 7
You must show ALL of vour work in order to receive credit.

If your scratch paper shows work that leads to yvour solution,
please turn in in inside the test. Otherwise, dispose of it yourself.
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1. Modified true/false: If the statement below is always true, write “true”. Otherwise, correct
the statement. (2 points each)

(a) For any n x n matrices A and B, det(AB) = det(A) det(B).

True

(b) If V' is a vector space, then every element w of V' has a unique additive inverse.

o
\\/u’e

{c¢) If' A is an n x n matrix with det A = ¢, ¢ # 0, then det AT = % .
\
- | A ~
Aot A = — €< B Q
- C

(d) If A and B are matrices so that both products AB and BA are defined, then A and B

must both be n x n matrices.
A — man BT ke
/

(e) If A, B, and C are invertible n x n matrices so that
BAC = CB.

then
A=1
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2. The matrix

(15 points)

is invertible. Find A .

_ 0 O
0 o —
b — ©
o ~I7 —
o — O
0O o

O T
_ O
O
— o O
1\/1[\0
OC

N O o
l

o
O
o — O

Quick Notes Page 4



3. Given the system

w+aT+z
r—2y—z

w—y—z =
(

(a) Write the augmented matrix for the system. (5 points
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4. The augmented matrix for a system is given by

110
-3 |1
11
bo| o2

Find values for a and b so that the system satisfies the conditions below, and briefly justify
your choices. (5 points each)
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0

(a) The system has no solution.

(b) The system has exactly one solution.
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{¢) The system has infinitely many solutions. )
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5. Let SL(2,[%) be the set of all 2 x 2 matrices X with det X = 1. Clearly SL is a subset of the
vectors from the vector space Ma(R). Is SL(2, R) a subspace of M2(R) under the normal
operations of matrix addition and scalar multiplication? If so, prove it. If not, show via a
specific counterexample. (15 points)
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G. Recall that Py(IR) is the vector space of all polynomials of degree at most 4 with real coef-
ficients; the operations are the usual polynomial addition and scalar multiplication, and the
field is .

(a) Let Uy be the subspace of Py of polynomials of the form ar? + 3, a, # € R, and let Us
be the subspace of all polynomials f of degree less than or equal to 1 so that f(0) = 0.
Find a vector that is not in either U} or U3 but that is in U7} 4+ Us. (points)
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7. Let V' be a vector space, and let U} and U; be subspaces of V. The notation U/ MU indicates
the set of vectors from V' that are in both Uy and in Us, that is

UynlUy = {ufue Uy and u € Uy},

Prove that Uy N U is a subspace of V. (15 points)
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