Department of Mathematics
Ma162 Chapter 2 Exam
June 25, 2010
DO NOT TURN THIS PAGE UNTIL INSTRUCTED TO DO SO.
Instructions: Be sure that your name, section number, and student ID are filled in below.
Cell phones must be OFF and put away before you open this exam. You may use calculators (including graphing calculators, but no laptops or cellphone calculators) for checking
numerical calculations, but you must show your work to receive credit. Put your answers in
the answer boxes provided, and show your work. If your answer is not in the box or if you
have no work to support your answer, you will receive no credit. The test has been carefully
checked and its notation is consistent with the homework problems. No additional details
will be provided during the exam.
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1. For what value of k is the system


x + 2y + 3z = 4
 2x + 5y + 3z = 17 
y + kz = 2
inconsistent (i.e. has no solution)?

k=

1

2. Given the system of equations


x
+
2y
+
3z
+
4w
=
5


x + 4y + 6z + 8w = 10


4x + 4y + 9z + 12w = 15
a) Write the augmented matrix for the system.

b) Carry out standard row reductions to convert the augmented matrix to
REF (row echelon form). Be sure to describe your reductions in standard
notation. Just giving the final form will receive no credit.
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3. Here is the augmented matrix of a linear system of equations. Take this
matrix to RREF. Be sure to label your reduction operations in standard
notation.
You need 
not solve for the variables.

x y z w rhs
 7 6 5 4 3 


 0 3 4 5 6 
0 0 1 2 3
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4. Here is the augmented matrix of a linear system of equations. As usual,
the variables are mentioned for your convenience.


x y z w rhs
 1 2 0 0 3 


 0 0 1 0 4 
0 0 0 1 5
(a) Is this matrix in REF or RREF or neither of these?
(b) Finish the solution process as needed and determine the complete solution
of the system by filling in the answers below. If a variable is free, then enter
the word “free” as its value. Be sure to show all calculations.

x=

y=

z=

w=

4

5. For the following word problem: (a) Write down variables describing the
(numerical) business decision to be made, (b) write down equations that
constrain your decision, (c) convert the equations to an augmented matrix.
You need not solve the system.
Mr. Marjoram runs a stuffed animal factory, and is very worried about paying
taxes on his rather large inventory of plush fabric, cloud-like stuffing, and
whimsical trim. He decides he is going to use every last bit of his inventory
to make the 2010 Marjoram Menagerie! His menagerie only includes Pandas,
Saint Bernards, and Onery Ostriches. Each Panda requires 1.5 square yards
of plush, 30 cubic feet of stuffing, and 12 pieces of trim. Each Saint Bernard
requires 2 square yards of plush, 35 cubic feet of stuffing, and 8 pieces of
trim. Each Onery Ostrich requires 2.5 square yards of plush, 25 cubic feet
of stuffing, and 5 pieces of trim. Marjoram’s storage room has 110 square
yards of velvety plush, 1400 cubic feet of fluffy stuffing, and 350 pieces of
tremendous trim. How many stuffed animals of each type should he make in
order to use up all of his inventory?
The variables describing the decision are:

The equations to be solved are:

The augmented matrix describing the equations is:
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