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Math 141 - Week in Review #3 - Exam 1 Review

NOTE: For reviews of the other sections on Exam 1, refer to thefirst page of WIR #1 and #2.
Section 2.2 - Systems of Linear Equations: Unique Solutions

• Row-Reduced Form of a Matrix

1. Each row consisting entirely of zeros lies below any otherrow having nonzero entries.
2. The first nonzero entry in each row is 1 (called aleading 1).
3. In any two successive (nonzero) rows, the leading 1 in the lower row lies to the right of the

leading 1 in the upper row.
4. If a column contains a leading 1, then the other entries in that column are zeros.

NOTE: We only consider the coefficient side (the left side) of an augmented matrix when determin-
ing whether the matrix is in row reduced form.

• Gauss-Jordan Row Operations

1. Interchange any two rows (Ri ↔ Rj ).
2. Replace any row by a nonzero constant multiple of itself (cRi).
3. Replace any row by the sum of that row and a constant multiple of any other row (Ri +aRj ).

• Gauss-Jordan Elimination Method

1. Write the given linear system in augmented matrix form.
2. Interchange rows, if necessary, to obtain an augmented matrix in which the first entry of the

first row (thea11 entry) is nonzero. Thea11 entry is the first “pivot element.”
3. Pivot abouta11, i.e., transform thea11 entry to a 1 and then transform the other elements in

the first column into zeros using the 3 row operations.
4. Now interchange the second row with any row below it, if necessary, to obtain an augmented

matrix in which the second entry in the second row (thea22 entry) is nonzero. This is the
second pivot element.

5. Pivot abouta22.
6. Continue in a similar manner until the the left side of the augmented matrix is in row-

reduced form.

• Pivotingon an entry in a matrix means transform the pivot element intoa 1 and then transform all other entries in
the same column into 0’s.

Section 2.3 - Systems of Linear Equations: Underdeterminedand Overdetermined Systems

• Using RREF to Solve Systems of Equations
STEP 1: Check the final matrix to see if there is no solution. (If the system has no solution, state so and stop here.

Otherwise, go on to Step 2.)
STEP 2: Circle the leading 1’s.

a) If each variable has a leading 1 in its column, then there isa unique solution.
b) Otherwise, there are (potentially) multiple solutions and each variable not having a leading one in its

column is a parameter.NOTE: If the variables in the system of equations represent quantities or
units of some items, then you must consider whether it is necessary to put restrictions on the
parameters (and do so if it is necessary).

• Overdetermined systems have more equations than unknowns.These systems can have a unique solution, infinitely
many solutions, or no solution.

• Underdetermined systems have fewer equations than unknowns. These systems can only have infinitely many
solutions or no solution.

• If a system of equations has infinitely many solutions, you should represent the solutions in parametric form.
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1. Find the equation of the line that passes through the origin and is perpendicular to the line−3x+5y = 7.

2. Find the equation of the line that passes through(−6,3) and is parallel to the line−3x+5y = 7.

3. Find the equation of the line with anx-intercept of 8 and ay-intercept of−4.

4. Find the equation of the line that passes through(−7,1) and is parallel to they-axis.

5. Entomologists have discovered that there is a linear relationship between the number of chirps of a certain species
of crickets and the air temperature. When the temperature is70oF, they chirp 120 times per minute and when the
temperature is 80oF, 160 times per minute. Find an equation that gives the numberof chirps as a function of the
air temperature.
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6. True/False

TRUE FALSE a) If two nonvertical lines with slopesm1 and m2 are perpendicular, then
m1m2 = −1.

TRUE FALSE b) A company will break even by supplying the same number of units as the
market demands.

TRUE FALSE c) InA = AIn = A for all matricesA.

TRUE FALSE d) A nonsingular matrix has no inverse.

TRUE FALSE e) To be able to compute the matrix productAB, the number of columns ofa must
equal the number of rows ofB.

TRUE FALSE f) If B is a 2×2 matrix, thenB+ I2 = B.

TRUE FALSE g) When solving the matrix equationAX = B by computingA−1B in the cal-
culator, a message of “ERR: SINGULAR MAT” implies that the system of
equations has no solution.

TRUE FALSE h) Every square matrix has an inverse.

TRUE FALSE i) An equation of a vertical line cannot be found because the slope of a vertical
line is undefined.

TRUE FALSE j) If the parametric solution to a system of equations is(3t + 2,−t − 3, t), then
(−7,0,−3) is a particular solution.

7. The demand equation for a particular brand of tennis shoesis given by 31x+11y−825= 0 and the corresponding
supply equation is given by−14x+11y−330= 0, wherex represents the number of items demanded or supplied
andy represents the price . Determine the market equilibrium quantity and price of the tennis shoes. Show your
work or explain how you got your answer.
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8. Fred and George have started a small business in which theysell Skiving Snackboxes for 2 Galleons (similar to
dollars) each. Fred and George have a monthly fixed cost of 15 Galleons (a fee they must pay to Pansy Parkinson
so that she doesn’t inform Professor Snape about their unauthorized business).

(a) What is the production cost per unit if the twins experience a total cost of 40 Galleons when 100 Skiving
Snackboxes are produced in a month?

(b) Find the linear cost function.

(c) Find the linear revenue function.

(d) Find the profit function.

(e) What is the break-even point for Fred and George’s Skiving Snackbox business?

9. Find the value ofk so that the following system has no solution:
5x+2y = −7

−3x+ky = 8
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10. A study was conducted to determine the relationship between household income and car ownership. The data are
summarized in the table below, where household income is given (in thousands of dollars):

Household Income (x) 20 30 35 40 45 50
Percentage of Households Owning a
Car at this Income Level (y)

61 57 68 74 83 86

(a) (4 points) Find the least squares regression equation for the data, assuming it is linear.Round tofour decimal
places.

(b) (6 points) Use the result of part (a) to find the income level if 70% of households at this income level own a car.
Round to the nearest dollar. Show your work or explain how yougot your answer.

(c) (3 points) What is the value of the correlation coefficient? Interpret its meaning.

11. For each of the following, if the matrix is in row reduced form, interpret its meaning as a solution to a system of
equations. If the matrix is not in row reduced form, explain why.

(a)





1 0 0 4
0 1 3 −5
0 0 1 0



 (e)





0 1 0 3
0 0 1 4
0 0 0 1





(b)





1 0 5
0 1 3
0 0 0



 (f)





0 1 0 5
1 0 0 4
0 0 1 −5





(c)

[

1 3 0 5
0 0 1 −7

]

(g)





0 0 0
1 0 3
0 1 8





(d)





1 0 0 5
0 −1 0 −3
0 0 1 8




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12. For the next two word problems do the following:
I) Define the variables that are used in setting up the system of equations.
II) Set up the system of equations that represents this problem. III) Solve for the solution.
IV) If the solution is parametric, then tell what restrictions should be placed on the parameter(s). Also give three
specic solutions.

(a) The management of a private investment club has a fund of $300,000 earmarked for investment in stocks.
To arrive at an acceptable overall level of risk, the stocks that the management is considering have been classied
into three categories: high-risk, medium-risk, and low-risk. Management estimates that high-risk stocks will have
a rate of return of 16 percent per year; medium-risk stocks, 10 percent per year; and low-risk stocks, 4 percent
per year. The investment in medium-risk stocks is to be twicethe investment in stocks of the other two categories
combined. If the investment goal is to have an average rate ofreturn of 11 percent per year on the total investment,
determine how much the club should invest in each type of stock.

(b) A convenience store sold 23 sodas one summer afternoon in12-, 16-, and 20-ounce cups (small, medium, and
large). The total volume of soda sold was 376 ounces, and the total revenue was $48. If the prices for small,
medium, and large sodas are $1, $2, and $3 respectively, how many of each size did the store sell that day?
(pg. 70-72,Finite Mathematicsby Lial, et. al.)
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13. Perform the first pivot in the Gauss-Jordan Elimination Method. Indicate all row operations used.





3 −6 0 9
7 4 −8 6
2 −3 1 9





14. Solve for the variablesx, y, z, andu. If this is not possible, explain why.

[

−1 0 5
7 3 0

]





7x −2
4 −3z

x−7 8



−4

[

y+1 10
10x −2y

]

=

[

9 3u
−6 0

]
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15. Find the matrixA that makes the following equation true:

[

−5 3
8 7

]

+
1
3

[

2 −1
−7 5

]

A = I2

16. Use the given matrices to compute each of the following. If an operation is not possible, explain why.

A =

[

−5 3
7 8

]

, B =





1 2
5 −8
3 5



, C =

[

5 4 7
6 −3 1

]

,
D = 3×3 nonsingular matrix.
E = 4×4 singular matrix.

(a) B+C
(b) BC
(c) D−1C
(d) ABT −5C
(e) DD−1

(f) E−1E
(g) CA
(h) C−1
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17. Work #41 on page 130 of Section 2.5 in your textbook by Tan.This is a problem about understanding the meaning
of the entries in the product of two matrices. There is also another example in Week in Review #2.

18. First write the following system as a matrix equation andthen solve by using a matrix inverse.

−3x = 4y+z
y−7 = −x+5z

2x+z = 14−y

19. This problem is from Section 3.1. Not all instructors are including this section on Exam 1.

Graph the solution set for the following system of inequalities. Label all corner points. Is the solution set bounded
or unbounded?

x−y ≤ 0
2x+y ≤ 6
4x−y ≥ −6

x−axis

y−axis
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20. This problem is from Section 3.2. Not all instructors are including this section on Exam 1.

Ruff, Inc. makes dog food out of chicken and grain. Chicken has 10 grams of protein and 5 grams of fat per
ounce, and grain has 2 grams of protein and 2 grams of fat per ounce. A bag of dog food must contain at least
200 grams of protein and at least 150 grams of fat. If chicken costs 10 cents per ounce and grain costs 1 cent per
ounce, how many ounces of each should Ruff use in each bag of dog food in order to minimize cost?Formulate
as a linear programming problem, but do not solve.
(#23, pg. 217 ofFinite Mathematicsby Waner and Costenoble)
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