MATH 203-01 (Kunkle), Exam 1 Name:
100 pts, 50 minutes Sept. 19, 2014 Pagelof 1

No notes, books, electronic devices, or outside materials of any kind.

Read each problem carefully and simplify your answers. Supporting work will be required
on every problem worth more than 2 points.

Solve always means to find the general solution, if it exists. You are expected to know
the values of all trigonometric functions at multiples of 7/4 and of /6.

1 (6 pts). Compute the following products, if they exist.

1 5 1 2 1 5
a. (; _01 ;) -1 0 b.[-1 0)|-1 o0 c. (; _01 _32) (;)
3 -2 1 3 3 -2

2. 1f B! = (2 ‘3) and C-1 = (_2

O =

5 6 ), find the following.

a (5 pts). The solution x to Bx = (_1) b (4 pts). (BT)™1 ¢ (7 pts). (BC)™!

0 1 3
3 (21 pts). Find the inverseof Z= |1 1 1 ].
2 49
4 (10 pts). Answer either a. or b. Clearly indicate which part you’re answering.

a. Prove that if D is a 4 x4 matrix and c is a vector in R%, and if Dx = ¢ has no solutions,
then DTx = 0 must have a nontrivial solution.

b. Prove that if E is a 4 X 4 matrix and d is a vector in R4, and if Ex = d has exactly
one solution, then the transformation T : x — E?x maps R* onto R%.

5. Define S to be the linear transformation from R? into R? where S(x) is the rotation of
x about the origin by 7/4 radians in the positive (counterclockwise) direction.

a (8 pts). Find the standard matrix for S

b (5 pts). Determine whether S is one-to-one.

6a (25 pts). Solve Ax = b if

1 -2 -1 -4 —4 1
A=|4 -7 -4 -14 -14| andb=| 4
0 3 0 7 8 -1

Write your answer in parametric vector form (or as a vector, if only one solution exists).
6b (5 pts). Find the solution to Ax = 0 (where A is the same as in 6a).

6c (4 pts). Based on your work above, would you say that Ax = b is consistent for all b
in R3? Briefly explain.
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