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                          Calculators were not permitted for this booklet.  All scrap work had to be
                          done in booklet.

1)      The figure at the right, choice A, represents a reflection.
 A line reflection can be thought of as a mirror image. Each
 triangle pictured at the right is a reflection of each other with

      respect to the vertical line.  The diagram can be folded along
 that vertical line causing the two triangles to fit perfectly one
 on top the other.                             

                                                                                                                               ANSWER:  (A)

2) A dinner bill was $50 and the individuals left a 20% tip. How much money was left as a
tip?  One way of doing this problem is to realize that  20% is 1/5, and 1/5 of 50 is 10.
Another way is to find 10% of 50 and then double it.  To find 10% of a number, simply
move the decimal one place to the left. Moving the decimal one to the left in 50.00 would
result in 5. Double the 5 and you have your answer of 10. One final method is to change
20% to its decimal equivalent of .20 and multiply .20 by 50, again resulting in 10.
The answer therefore is $10.

                                                                                                             ANSWER:  (B)

3) Simplify 12xy - 15x + 6xy
When simplifying, only like terms can be combined. Like terms are those whose variables
are the same. In the case above, the 12 and 6 share like terms and can therefore be
combined to 18xy. The -15x simply  remains the way it is. Your final answer will be:
18xy - 15x                                                                                                     ANSWER:  (C)

4) You are presented with the figure at the right.  The two
angles pictured, pR and pS, are congruent. This means
they are equal in measure. You know this because
anytime two lines intersect, the opposite angles formed are
called vertical angles.
The two angles shown are vertical angles, and vertical
angles are congruent. Now you are told that pR measures
55°.  Since the angles are congruent, pS will measure 55° as well.

           ANSWER:  (B)
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5) What value of x will make the equation at the right true?
You can solve the equation as follows:

x+3
2  = 8 Multiply both sides by 2.

x + 3 = 16 Subtract 3 from both sides.
       x = 13

Or you can try each choice:

x+3
2  = 8 x+3

2  = 8     x+3
2  = 8   x+3

2  = 8
1+3

2  ? 8 5+3
2  ? 8

13+3
2  ? 8 19+3

2  ? 8

   42  ? 8     82 ? 8     16
2  ? 8      22

2  ? 8

   2  ≠ 8     4 ≠ 8       8 = 8      11 ≠ 8

                                                                                                                                ANSWER:  (C)

6) Whenever you are given two sides of a right triangle and asked
to find the third side, you can use the Pythagorean Theorem:
c2 = a2 + b2

C will always represent the hypotenuse. In our case at the
right, the hypotenuse (the side opposite the right angle) is
labeled x.  Sides a and b are interchangeable. One of them is
9 and the other is 12.
To use the Pythagorean Theorem substitute the known values and solve.
 c2 = a2 + b2 Substitute
x2 = (9)2 + (12)2 Square 9 and 12.
x2 = 81 + 144 Simplify.
x2 = 225 Find square root of both sides.
 x = 15            ANSWER:  (C)

7) If each 1/4 inch is 12 miles, how many miles will 31
4 inches actually be?

This is simply a matter of first knowing how many 1/4's there are in 31
4 , and then

multiplying this answer by 12.

31
4 = 13

4     There are 13 fourths. 13 times 12 = 156            ANSWER:  (D)
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8) As mentioned in the explanation to number 2, when finding 10% of a number all you have
to do is move the decimal one digit to the left. To find 5% of a number all you have to do
is find 10% of the number and divide by 2. 4% of a number will be a little less than 5%.
Now we can begin this problem.  Sarah is earning a 4% commission on her March sales.
Her March sales total $80,000.  With a decimal this number would look as follows: 80000.
(the decimal point would be after the last digit). Moved one digit to the left it would look as
follows: 8000.0. This tells you that 10% of $80,000 would be $8,000.  5% of $80,000
would therefore be half of that, or $4,000.  4% would be a bit less than that.  Looking at
the choices, the only answer that makes any sense would be choice B -- $3,200.
Alternate method: Change 4% to its decimal equivalent of .04 and multiply by 80.000.
80,000 X .04 = 3200.00                                                           ANSWER:  (B)

9) Whenever you are presented with a diagram such
as at the right, you should realize that all the obtuse
angles will be congruent, and all the acute angles will
be congruent.  (Obtuse angles are the angles
measuring more than 90, and the acute angles are
the ones measuring less than 90).  You are asked for
the relationship between p1 and p8. Both are obtuse
and therefore congruent.  Choice B is therefore the answer.
In cases pictured at the right, any obtuse and acute angle will be supplementary--that is
their angle measures will add up to 180 degrees.
Mathematically you can think as follows: Angles 1 and 5 are corresponding angles.
Corresponding angles are congruent. Angle 8 is congruent to angle 5 because they are
vertical angles. Angles 1 and 8 are therefore congruent as well.                 ANSWER:  (B)

10) You are asked for the product of  (6a2b3c4) and (3a3b4c).
The product is the answer to a multiplication problem. So let's multiply.

6 • 3 = 18  a2  • a3 = a2+3 = a5,  b3 • b4 = b3+4 = b7 c4 • c = c4+1 = c5

Your answer is: 18a5b7c5                                                                                                 ANSWER:  (C)

11) What is the sum of (3+3)2 and 23?  The sum is your answer to an addition problem.

 (3+3)2  +  23

      (6)2  +  23 ( 62 = 6 • 6 = 36  and  23 = 2 •2 • 2 = 8 )       
          36 + 8

44                                                                                         ANSWER:  (D)

12) Rewrite the given expression as follows and add:
           (Make sure to line up the like terms as shown below),

                                                                                                                                ANSWER:  (C)
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13) You are presented with the graph at the right.
You clearly see that as time progresses, Wendy's
cup collection is increasing.  For example, at 2 months
she has 10 cups, at 6 months she has 30 cups, and
finally at 10 months she has 50 cups.  This leads to the
conclusion of choice B that Wendy's cup collection is
increasing over time.

                                                                  ANSWER:  (B)

14) You are asked to select the inequality that represents at least 85.
At least 85 means that the lowest it can be is equal to 85, but it can also be greater than
85.  You therefore want the inequality that states m is greater than or equal to 85.
This would be  m ≥ 85.00                                                                              ANSWER:  (C)

15) You are  presented with the diagram at the right,
The degree measures you see in red were not there
on the exam. Here is an explanation how to find them.
First of all you should recall that the sum of the angles of
the angles of a triangle will always equal 180.
Looking at the smaller bottom triangle,  ∆ADC, you are
given two angles of 35 and 110. Their sum is 145. To
find the missing angle, subtract 145 from 180 and you
left with 35. The measure of ∠CAD is therefore 35°.
Now look at ∠ACD.  Its measure is 110.  ∠BCA is
its supplement as they form a linear pair. Its measure
is therefore 180 - 110 or 70°.
In ∆ABC you now know an angle of 55 and 70. Their sum is 125. To find the missing
angle, ∠BAC, subtract this sum for 180.  180 - 125 is 55°.  This accounts for the three
angles you see in red in the diagram at the right.
Now, the original question was which angles are complementary. You are required to
know that complementary angles are two angles whose sum is 90°.
The measure of ∠BAC plus the measure of ∠CAD is 90, (55 + 35 = 90).  They are
therefore your complementary angles.                                                          ANSWER:  (A)

16) Notice the diagram at the right.  It should remind
you of the diagram for number 9.  Look back at
number 9 and its explanation.  You are asked here
which angles are supplementary?
Supplementary angles are two angles whose
degree measures add up to 180°.
∠1 and ∠2 are supplementary.  They form a linear pair.

                                                                                                                                ANSWER:  (B)
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17) You are asked for the quotient of:

A quotient is the answer to a division problem. So let us divide.

24 ÷ 6 = 4 x6÷x3 = x6-3 = x3 y12÷y6 = y12-6 = y6 z18÷z9 = x18-9 = z9

Your final answer is  4x3y6z9                                                                         ANSWER:  (B)

18) You are presented with the diagram at the right.
You are asked the select the choice that correctly
indicates the proper relationship for this triangle
based on the Pythagorean Theorem.
Actually without knowing the theorem, only choice
B is a true equation.
Here is how to do this problem.  First refresh your memory with the explanation given for
number 6 on this test.  In this case, the side of 10 is the hypotenuse and will therefore be
represented by c and be alone on one side of the equation
c2 = a2 + b2 Substitute
102 = 62 + 82 a = b + c    is the same as b + c = a   so the next line follows.
 62 + 82  = 102                                                                                                     ANSWER:  (B)

19) A 20-ounce bag costs $2.80. How much will a 35-ounce bag cost at the same unit price?
One way to do this is as follows. First find the unit price by dividing the price by the
number of units.  Then once you know the price per unit, simply multiply by the number of
units whose price you want to know. Following are these two steps for this problem.

                        As seen at the left, the unit price is 14 cents per ounce.
                        Now to find the price for 35 ounces, simply multiply
                        35 by .14 as shown at the right.  Your answer is
                        $4.90

Another method involves setting up a proportion.
unit
price    20

2.80 = 35
x   Now cross multiply

20x = 2.80(35) Multiply
20x = 98.00 Divide both sides by 20.
    x = 4.90                                                                                        ANSWER:  (D)
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20) You are asked for the product of the following expression: (2x - 5)(2x - 3)
Whenever multiplying two binomials you can use the method called FOIL.
This acronym means that you multiply the Firsts, Outers, Inners, and Lasts, and then
combine the like terms.

Firsts: (2x)(2x) = 4x2

Outers: (2x)(-3)  = -6x
Inners: (-5)(2x) = -10x
Lasts: (-5)(-3) = +15

Your answer before combining like terms is: 4x2 - 6x - 10x + 15
Now combine like terms and your answer is: 4x2 - 16x + 15

                                                                                                                      ANSWER:  (D)

21) The table at the right shows a relationship between x and y.
You are to determine which of the choices states the equation
that represents that relationship. The easiest way to do this
problem is to try each choice. Let's try choice 1.
It states y = 2x  This means if x is 2, then y= 2(2) or 4. That is no
good since looking at the table we see that when x is 2, y should
equal 8.
Let's try the next choice. y = 4x    Now if x = 2 then let's again
solve for y.  y = 4(2) or 8. So far it matches our table.
Let's try x = 4.  y = 4(4)=16.  No good. Our table says that when
x= 4 y=10.
Let's try the next equation: y = x + 6   Looking at the table you can see that this equation
will work for each value of x. The y-value  is always 6 more than x. That is what y = x+6
means.                                                                ANSWER:  (C)

22) Bruce needs 30 5-foot pieces of rope.  The hardware store sell the rope only by the yard.
How many yards of rope does Bruce have to buy. Step number one is to determine how
many feet of rope Bruce needs. That's easy. He needs 30 5-foot pieces. That is 30 x 5 or
150 feet of rope.
Step number two is how many yards of rope is 150 feet.  Well, you know that every 3 feet
is 1 yard, so all you have to figure out is how many 3's are there in 150. In other words
what is 150 divided by 3.  The answer is 50. As a check, 50 times 3 is 150.
Bruce will need to buy 50 yards of rope.                                                       ANSWER:  (C)

23) Simplify the following expression:  (3a2 + 5a - 11) - (11a2 + 2a - 12)
This is similar to number 12.  The difference is that there is a minus sign in front of the
second set of parenthesis.  This indicates subtraction.  All you have to do in such a case
is change the sign of each number inside that second set of parenthesis and then
combine. The first expression does not change.

                          To the left is how you obtain your answer. Compare the second
                                              expression to the left with the original expression above. The
                                              positive and negative signs have been switched as indicated by
                                              the  minus sign in front of the second set of parenthesis.

                                                                          ANSWER:  (A)
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24) You are again asked to multiply two binomials.  As in number 20 you will again use FOIL.
(a - 3b) ( 2a + 2b)

           Firsts: (a)((2a) = 2a2

Outers: (a)(2b) = 2ab
Inners: (-3b)(2a)= -6ab
Lasts: (-3b)(+2b) = -6b2

At this point your answer is 2a2 + 2ab - 6ab - 6b2   Now combine like terms and
         your answer is: 2a2 - 4ab - 6b2                                                                     ANSWER:  (A)

25) You are told that the two angles pictured at the right
are complementary angles.  This means that the sum
of their measures is 90 degrees.
Set up your equation and solve for x.

2x+ 10 + x + 20 = 90 Combine like terms.
             3x + 30 = 90 Subtract 30 from both sides.

        3x = 60 Divide both sides by 3.
          x = 20

Once you know that x is 20, you can solve for angle G.
The diagram shows you that ∠G = 2x + 20.  All you now have to do is substitute 20 for x.

∠G = 2x + 10   Substitute 20 for x.
         2(20) + 10  Simplify

40 + 10  Add
m∠G = 50                                                                                        ANSWER:  (D)

26) You are  asked to select the correct equation for the following information.
Someone is buying a TV. It is on sale at 3/4 of the original price.  At this point you know

that if p is the original price, the TV will now cost  34 p.  You are also told that the individual

has a $40 discount coupon.  This means that the TV will now cost $40 less. Using all
information we have, the final price, f, of the TV will be:

f =  34 p - 40         (The price is $40 less than 3/4 of the original price.          ANSWER:  (D)
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27) You are presented with the map at the right:
You are asked to determine the driving
distance from Niagara Falls to East Aurora.
You are also told that on this map,
1 cm = 5 miles.
Step one requires you to use your centimeter
ruler to determine the distance in centimeters
from Niagara Falls to East Aurora.
You can see that the distance you will
measure is not a straight line. What you can
do is measure from Niagara Falls to Buffalo,
and then from Buffalo to East Aurora. These
measurements will not be along straight lines either but it will be more accurate than one
direct measure.

          Use the side of your ruler marked centimeters.  It is the side that is numbered thru 18.
Place the beginning edge of your ruler on the dark point of the map marked Niagara
Falls. Place it along a straight line so that part of its edge farther along will pass over the
dark point marked Buffalo. That distance is about 3 1/2 centimeters. You should realize
that the real measure will be a bit more because we are measuring a straight line
whereas the actual path as you can see on the map is not a straight line.
Now move the beginning of the ruler to Buffalo and measure the distance to East Aurora.
That distance is also about 3 1/2 centimeters.  Add together these two distances just
measured (3 1/2 + 3 1/2) and your total  distance is 7 centimeters.
Let us now assume that we were off by 1 centimeter making the actual distance more like
8 centimeters.  Using the scale that each cm is 5 miles, 8 cm would be 8 times 5 miles
or 40 miles.  That is your answer.                                                                ANSWER:  (C)


