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Gaining Math Momentum

Common Core Standard: 4.G.2, 7.EE.4, G-C0O.10
Mathematical Practice: Make sense of problems and persevere in solving them.

1. Triangle GHlI is an isosceles triangle with base IG. If the measure of
ZH = (x + 14)° and the measure of ZI = (2x + 8)°, find the measure of ZG. (x +14)°

A 80°
B 68°
C 44°
D 30°

(2x + 8)°

Common Core Standard: 5.G.1, 6.EE.6, 8.F.3
Mathematical Practice: Reason abstractly and quantitatively.

2. A line passes through the points (4, 9) and (5, —3). Find the equation of the line.
A y=-12x +57
B y=12x-39
C y=-6x+33
D y=6x-15

Common Core Standard: 5.NBT.7
Mathematical Practice: Make sense of problems and persevere in solving them.

3. Jack buys three t-shirts for $11.99 each, including tax. If he has $40, how much change
should Jack receive?

A $75.97
B $51.99
C $28.01
D $4.03
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Gaining Math Momentum

1. (B) Because AGHI is isosceles, the base angles are equal. This means that the measure of /|1
equals the measure of ZG which is also equal to (2x + 8)°. Recall that the sum of the
angles of a triangle is 180° which can be used to produce the following equation:

2(2x + 8) + (x + 14) = 180 H
Distribute: 4x+16 +x + 14 =180 (x + 14)°
Combine like terms: 5x + 30 =180
Subtract 30 from both sides: 5x = 150
Divide both sides by 5: x =30

Substitute that value into the expression for ZG.

So 2x + 8 = 2(30) + 8 = 68. Therefore, £G measures 68°. | [(2x+8)

2. (A) To write the equation of a line, begin by finding the slope. Use the given points in the
slope formula where (x, y,) is (5, -3) and (x,, y,) is (4, 9):

m = Yo=Y
X; =%
Substitute coordinates: m= 9-(=9)
4-5
Simplify: M= 1_21 _ 10

Choose either one of the given points and substitute the slope and point into the point-
slope formula:

(y—-vy,) =m(x—x,) In this case, (4, 9) was used for
. . _ (X1, y4) in the point-slope formula.
Substitute: (y-9)=-12(x-4) (5, ~3) could also have been used
Distribute: y—9=-12x+48 to produce the same equation.
Add 9 to both sides: y =—-12x+57

3. (D) To find the total cost of the t-shirts, multiply the cost by the number of t-shirts Jack is
going to buy:
$11.99 x 3 = $35.97

To find the amount of change he should receive, subtract the total cost from $40 (the
money that Jack has):

$40.00 — $35.97 = $4.03

Jack will receive $4.03 in change.
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Common Core Standard: 6.EE.3, 8.EE.1, A-APR.1
Mathematical Practice: Reason abstractly and quantitatively.

1. Simplify: (x?)3 2x*« (3x)?
A 5x1t
B 6x
C 18x%
D 12x*

Common Core Standard: 6.SP.4, 7.EE.3
Mathematical Practice: Look for and make use of structure.

2. Juanita earns $2200 per month. The circle graph represents her monthly budget.
Approximately how much money does Juanita spend on her car payment?

A $220
B $440
C $550
D $1000

Common Core Standard: 6.EE.2.c, 6.G.4, 7.G.6
Mathematical Practice: Model with mathematics.

3. Anton built a big square sandbox with a cover. He wants to paint the outer sides and the top
of the lid green. One small can of green paint covers 100 square feet. The sandbox measures
8 feet on a side, and the sides are 1 foot high. Which of the following choices best describes
this situation?

A One can of paint should be exactly enough to cover the sides and lid (no paint left over).
B One can of paint should be more than enough to cover the sides and lid (some left over).
C One can is not enough. Anton will need to buy two cans.

D There is not enough information given to determine the number of paint cans needed.
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1. (C) To simplify this expression, follow the order of operations (parentheses, exponents,
multiplication/division, addition/subtraction). Because there is no simplifying to do
within the parentheses, begin by simplifying the expressions with exponents as follows:

(X2)3 ° 2x*e (3X)2 (When raising a power to a power, multiply
_the exponents:  (x*) = x**3 = x°

= x5« 2x* « (3%)?

(An exponent indicates how many times the
base is used as a factor. In this case, the

= X8 2x* e Ox? (base is (3x): (3x)? = (3x)(3x) or 3% = 9x?
Multiply coefficients: =18x% e x* o x? (1 the bases are the same when
multiplying, add the exponents:
Multiply variables: = 18x12 [ Xextoxt=xerira=xt
2. (B) Looking at the graph, it appears that i% Rent
the car payment sector is slightly less 7
than 25% since the central angle is not = Cor

quite a right angle (25% would be a
quarter of the circle yielding a 90°
angle at the center). 25% of Juanita’s
monthly earnings can be found by
multiplying (0.25)($2200) = $550.

But since the car payment sector is
slightly less than 25%, her car payment
must be less than $550. $440 is a reasonable choice, representing 20% of her income.
$220 is too low, as it is only 10% of her total monthly earnings. The car payment sector
on the graph is certainly larger than 10%. The best approximation is $440.

3. (B) Anton must cover five surfaces with paint: the four outer sides (each measuring 8 feet
long by 1 foot high) and the top surface of the square lid (measuring 8 feet by 8 feet).
The total surface area can be found by finding the sum of the areas of the five surfaces.
Since the four sides are each rectangles, find the area of a side by using the formula
A = lw. In this case, | =8 and w = 1, so the area can be found as follows:

A=lw

A=8fte1ft

A =8 ft?
There are four of these rectangles so the total area for the sides is 4 + 8 ft? = 32 ft2. The lid
is a square which is also a rectangle, so the same formula applies. For the square lid,
both | and w are 8 feet. Using these measurements, find the lid area as follows:

A=lw

A=8fte8ft

A = 64 ft?

The total surface area of the five surfaces of the sandbox is 32 ft? + 64 ft2 = 96 ft2. If
Anton buys a can of paint that covers 100 ft?, there should be more than enough paint to
cover the sides and lid of the sandbox.

Solutions to Page 16
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Common Core Standard: A-REI.12
Mathematical Practice: Look for and make use of structure.

1. Which of the following points is a solution to the
system of inequalities shown on the graph?

A (0, -8)

B (L,2)
C (-2, -5)
D (-10, 4)

Common Core Standard: 8.F.5, F-IF.4
Mathematical Practice: Look for and make use of structure.

2. While vacationing in the mountains, Linda decides
to go on a hot air balloon ride. The graph at right 3000
shows the altitude of her flight (in feet) over time
(in minutes). The maximum point on the graph
represents which of the following situations?

2000

A The balloon lands on the ground after 80 minutes. 1gqq

B The balloon reaches a maximum height of 1250
feet after 80 minutes.

C The balloon reaches a maximum height of 1250
feet after 40 minutes.

D The balloon reaches a maximum height of 1500
feet after 40 minutes.

Common Core Standard: A-CED.1, A-REIl.4.b, G-SRT.2, G-SRT .4
Mathematical Practice: Make sense of problems and persevere in solving them.

3. AM is parallel to TU. Find the length of ST.
X Xx—4
A -5 /\
A M

B 6
C 3+4/3
D 15 . U

X+3
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y

1. (D) For an ordered pair to be a solution to a system of inequalities, it must g ;
appear within the shaded region of the graph or on a solid line boundary
of the shaded region. Check each of the choices to determine whether it {=
is a solution. Choice A (0, -8), on the y-axis, does not fall within the EESESE: ISV
shaded area. Choice B (1, 2), in the first quadrant, falls on the dotted . >~ | *
line bordering the shaded region. However points on the dotted line are P = s Baa:
not part of the solution set, so choice B is not correct. Choice C (-2, -5), in the thlrd
quadrant, is located just outside of the shaded area. Choice D (-10, 4) is located in the
second quadrant beyond the given graph, but recall that the lines and shading in the
coordinate plane all extend infinitely. If the graph were redrawn to include the point
(-10, 4), it would fall within the shaded region. Choice D is the correct answer.

2. (C) The maximum point of a graph is vertically the “highest” point.
Note this point on the given graph. In this situation, the altitude
of the balloon depends on the amount of time that has passed .
since the balloon left the ground, making altitude the dependent 2000
variable (y) and time the independent variable (x). Clearly the o)
x-coordinate of the maximum is 40 minutes. The y-coordinate ~ *°® ‘
falls half way between 1000 and 1500 ft. at about 1250 ft. In this
situation, the maximum point (40 min., 1250 ft.) indicates thatthe 0 20 40 60 80
balloon reaches its maximum altitude of 1250 feet after 40 minutes.

3. (D) Since AM || TU, there are two sets of corresponding angles: ZSAM = ZSTU and
ZSMA = /SUT (recall corresponding angles of parallel lines are congruent). Therefore
ASAM is similar to ASTU by AA (angle-angle).

S

Redraw the triangles separately, X x—4 M4
labeling the lengths of the sides. ,_~~ \ M x-1

Add the smaller segments to find &
T U

the lengths of the sides of the larger triangle.

Since the triangles are similar, the corresponding sides of the triangles are proportional.
Write a proportion and solve:

X x—4

Multiply both sides by the common 2x+3 x-1
denominator (2x + 3)(x — 1): X(x—1)=(x—4)(2x + 3)

Distribute: X2 —X=2x%+3x—8x—12
Combine like terms: X2 —X=2x% —5x — 12
Subtract x? from both sides: —x=x2-5x-12
Add x to both sides: 0=x*>—4x-12
Factor: 0=(x-6)(x+2)

In order for the product to equal zero, either one or both factors must equal zero. So set
each factor equal to zero and solve:
X-6=00rx+2=0
X=6o0rx=-2
Since x represents a length, x = -2 is not a possible solution. Therefore x must equal 6.
Now find the length of ST. Using the redrawn triangles, note that ST has a length of
2x + 3. Substitute 6 for x and simplify: 2(6) + 3 =12 + 3 = 15.

Solutions to Page 45
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Common Core Standard: 7.EE.3, F-LE.1.c
Mathematical Practice: Model with mathematics.

1. Plutonium-239 has a half-life of 24,000 years (half-life is the time it takes for half of the
substance to decay). If there are 100 grams of Plutonium today, how many years must pass
before there are 25 grams remaining?

A 6,000 years
B 36,000 years
C 48,000 years
D 96,000 years

Common Core Standard: 7.SP.5, 7.SP.8.a
Mathematical Practice: Reason abstractly and quantitatively.

2. Which of the following statements concerning probability is true?
A Probability values always fall between 0 and 100, inclusive.
B An event with a probability value of less than 1 is impossible.
C The set of all possible outcomes for an experiment is known as the sample space.
D

The probability of an event occurring is the ratio of the number of ways the event can
occur (successes) to the number of ways the event cannot occur (failures).

Common Core Standard: 3.MD.5, 3.MD.7.d, 6.G.3, 7.G.6
Mathematical Practice: Look for and make use of structure.

3. Using the figures drawn on the graph, estimate the area under the curve.
A 24 square units
B 32 square units
C 48 square units
D

72 square units
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1. (C) If there are 100 grams of Plutonium today and it takes 24,000 years for half of that
Plutonium to decay, then in 24,000 years, there will only be 50 grams of Plutonium.
After another 24,000 years pass, half of the 50 grams will decay, leaving only 25 grams.
So it will take 48,000 years before there are 25 grams remaining.

2. (C) Consider each statement:
Choice A: Probability values always fall between 0 and 100, inclusive.

This statement is false since probability is defined as the ratio of the number of
favorable outcomes to the total number of outcomes. Since the number of
favorable outcomes cannot be greater than the total number of outcomes, the
probability fraction must have a value between 0 and 1, inclusive. Note that
100% is equal to 1.

Choice B: An event with a probability value of less than 1 is impossible.
This statement is false because an impossible event has a probability of 0.

Choice C: The set of all possible outcomes for an experiment is known as the sample
space.

This is true!

Choice D: The probability of an event occurring is the ratio of the number of ways the
event can occur (successes) to the number of ways the event cannot occur
(failures).

This statement is false because odds compare successes to failures, whereas
probability compares the number of favorable outcomes to the total number of
outcomes.

3. (C) To estimate the area under the curve, find the area of the four rectangles shown. The area
of a rectangle is the length (also referred to as the height) multiplied by the width (base).
Note that the height of rectangles 11 and 111 is a fraction above the tick mark representing
a whole unit. Because only an approximation is required, the height will be rounded to
the nearest unit.

Area of Rectangle I: 2 x 4 = 8 square units
Area of Rectangle Il: 2 x 8 = 16 square units
Area of Rectangle I11: 2 x 8 = 16 square units

Area of Rectangle 1V: 2 x 4 = 8 square units

The sum of the areas of these four rectangles is approximately 48 square units. Choice C
is the appropriate answer.
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Common Core Standard: Modeling
Mathematical Practice: Construct viable arguments and critique the reasoning of others.

1. Determine the converse of the given statement:
Lily does not go to the library if she goes to music lessons.

If Lily goes to the library, she does not go to music lessons.
If Lily goes to music lessons, she does not go to the library.

If Lily does not go to the library, she goes to music lessons.

o O w >

If Lily does not go to music lessons, she goes to the library.

Common Core Standard: A-REIl.4.b
Mathematical Practice: Reason abstractly and quantitatively.

2. Solve for x: x(2x+3)-8=4+3x>—x—x?

A x=-2
B X:E
7

X=3
X=6

Common Core Standard: A-REL.12, F-IF.7.b
Mathematical Practice: Look for and make use of structure.

3. Which of the following inequalities represents the 3
graph at right?

-]

)

A y<-[x|

-

n

B y>-[x]|
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1. (C) The converse of a statement reverses the hypothesis and the conclusion. The hypothesis
may or may not be at the beginning of the statement. In a declarative statement, the
hypothesis is the subject of the sentence. In a conditional statement, it is the clause
beginning with the word “if” which, in this case, is “if she goes to music lessons.” The
conclusion of this sentence is “Lily does not go to the library.”

Lily does not go to the library if she goes to music lessons.
- NS J

' h'd
Conclusion Hypothesis

Reversing this hypothesis and conclusion produces the sentence:
If Lily does not go to the library, then she goes to music lessons.

Note that the converse of a given statement is not logically equivalent to the original
conditional statement and does not necessarily share the same truth value.

2. (C) Solve the equation as follows:
X(2x+3)—8=4+3x>—x—X?

Distribute: 2X°+3x—8=4+3x%°—x—x?
Combine like terms: 2 +3X—8=4+2x>—x
Subtract 2x? from both sides: 3Xx-8=4-x

Add x to both sides: 4x -8=4

Add 8 to both sides: 4x =12

Divide both sides by 4: x=3

3. (A) Note that there are two different functions in the answer choices: y = —|x| and y = -x2.
Graph each function by producing a table of values and plotting points.

X |y=-|x| y Ordered pair
-2 |y=--2=-2 | -2 (-2,-2)
-1 |y=--1=-1 |-1 (-1,-1)

0 [y=-l0j=0 0 0,0)

1 Jy=-f[=-1 [-1 (1, -1)

2 [y=-pl=-2 [-2 2, -2)

X |y=-x y Ordered pair
-2 |y=-(-2%=-4| -4 (-2, -4)
-1 |y=-(-1=-1|-1 (-1, -1)

0 |y=-(02=0 0 (0, 0)

1 |y=-(1)P%=-1 | -1 1, -1)

2 |ly=-(2%=-4 | -4 (2, -4)

Clearly the given graph is an absolute value function, eliminating choices C and D. Now
select a point such as (2, —4) in the shaded region and substitute the values for x and y
into each remaining inequality (choices A and B). Because this point produces a true
statement for choice A only, the correct function isy < -|x|.

Choice A: y < -|x| Choice B: y > —|x|
Substitute: -4 <-|2| Substitute:  -4> -|2|
-4< -2 (True) -4 % -2 (False)
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