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Shapes and Designs

1. Inthe diagram, line L; is parallel to line L.

Answers will vary. Some students may
\ measure with an angle ruler, and others
\ may apply what they know about
supplementary angles to find that m«£ 3 =
L 110°, and then use what they know about
1 alternate interior angles to conclude that
m< 1 =110°.

A
a. What is the measure of £ 3? Explain how you found your answer.

b. What is the measure of ~ 1? Explain how you found your answer.

2. For parts (a)—(b), show all the line symmetries for the given shape.

a. a. The pentagon has five lines of symmetry, the lines connecting
each vertex to the midpoint of the opposite side.

o

b. The rhombus has two lines of symmetry, the two diagonals of the
shape.

3. Assquare has a perimeter of 16.4 centimeters. What is the length of each side? Explain.

16.4
Each side would have length e =4.1.




4. Use the diagram below and what you know about angle relationships to answer the following
guestions.

a. 90°
b. 22.5°
1 c. 67.5°
o d. 450
e. 135°

a. What is the measure of angle 3?

b. The measure of angle 1 is one-fourth of the measure of angle 3.

c. What is the measure of angle 2?

d. The measure of angle 4 is twice the measure of angle 1. What is the measure of angle 4?

e. What is the measure of angle 5?

5. Can a parallelogram have two 45° angles and two 75° angles? Why or why not?

No, because the sum of the angle measures is only 240°. The sum of the angle measures of
a parallelogram must be 360°.

For each of the shapes below, find the unknown angle measure without using your angle ruler.

6. a.
120° X

a. 120°
X\ 120 b. 300
Cc. 75°
d. 60°




=3

135° 150

o

2

7. Use the triangle below to answer the following questions.

5

a. Alex estimates that the unknown side length is about 4.5. How do you think Alex’s
estimate compares with the actual length? Explain your reasoning.

b. Jennifer estimates that the unknown side length is about 8. How do you think Jennifer’s
estimate compares with the actual length? Explain.

c. Use what you have learned about making triangles with polystrips to estimate the length
of the unknown side. Explain why you think your estimate is close to the actual length.

a. Alex’s estimate is too small. The longest side should be more than 5 (the length of one of the two
shorter sides).

b. Jennifer’s estimate is too large. The length of the side must be less than 2.5 +5=17.5.

c¢. Answers will vary but should be greater than 5 and less than 7.5.
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8. For parts (a)—(b), tell which

4,5 4 5
5 & Toa

14

12

2 102
a 9 4

a. The sum of% + E is larger than the sum of ? + g because% is larger than % and E
thanE.AIso i+E = el = IEWhiIei+E = A = IE.
e 58 40 40 T8 43 63
b. The difference E - —E is larger than the difference E - —E because
12 ] 9 ]
#_ 2 1 1_1 33 10 2 10 1_10 3_7_
12 8 i 4 127 36 8 & 8 3 9 9

is larger
7_28
9 36

9. Gregorio made money over his summer vacation by mowing lawns. One week he worked the

following schedule:

Monday 5% hours
Wednesday 45 hours
Thursday 2% hours
Friday 2E hours
4
a.

1

b. No, he will be 4% hours short of working the hours he needs.

How many hours did Gregorio work for the week?

b. He needs to work 20 hours to earn the money for a trip. Will he have enough after
working just this one week? Explain your thinking.

10. Jin-Lee and Sarah decide to make a pancake breakfast for six people. They found a recipe that
will make 12 silver-dollar pancakes per batch. They need 30 silver-dollar pancakes to give 5 per
person. How much of each ingredient will they need to make 30 silver-dollar pancakes?

Silver-Dollar Pancakes Recipe for 12 pancakes

cups flour

cups flour

3 teaspoons baking powder

1
3

tablespoons sugar

1
5 teaspoon salt

3 cup milk

2 tablespoons salal

oil

2

1 .
= Z = to mix a batch that

Since the original recipe yields only 12 pancakes, you must
]
multiply each ingredient by 12°3
would make 30.
| 1 |
l=-xi2-=37
3 X 2 2 cups flour
1 1 .
ixd 3= 7 3 teaspoons baking powder
| 1 3
l-xi-s=3=
7 X 2 ] tablespoons sugar
1 x 2 L 1 1 t It
3 5 = 13 teaspoons sa
3 1 7
—x2-=1= i
3 ¥ 5 7 cups milk
1 .
2w 7= 5 tablespoons salad oil




11. In stage A the middle one-third of a line segment is covered by a triangle. What fraction of the
line is covered at stage A? What fraction is not covered?

a. At stage A, % of the line

is covered and % of the

line is not covered.
‘ | stage A 1 2 3
0 1 b.AtstageB,§+§+§

of the line is covered and

b. In stage B, the middle one-third of each of the two parts that were uncovere 4
covered. What fraction of the line is covered at stage B? What fraction is not d 7 of the line is not

9

covered.

c. At stage C,

5 4 19 L.

3 +ﬁ =35 of the line is
| | stage B covered and % of the line
0 1

is not covered.

c. In stage C, the middle one-third of each of the parts that were not covered in stage B are
covered. What fraction of the line is covered at stage C? What fraction is not covered?

| | stage C

12. Students gave four answers to this exercise:
. . . 3
Write two fractions with a sum greater than 3 but less that 1.

Which of the following answers is correct?

A.l+E B.l+E C.

2ty 7ty +

L —
I =

O | e
I e
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13. Elizabeth is shopping for a new winter coat. She finds the coat she likes best in two different
stores.

. . . . !
e In the first store, the coat is priced at $84, but a sale sign states that the coat is 3 off.

. . . 1
« In the second store, the coat is priced at $76, but a sale sign states that the coat is 3 off.

a. Coat at store 1: §84 — % % &4 = 56

Coat at store 1: $76— & 76 = §57

The coat at store 1 is the better buy.

b. To calculate the catalog price takes

Store 1 Store 2 several steps:
a. From which store should Elizabeth buy the coat if § Step 1: Find the price after
money? discount: $84 — 0.3 x $84 = §58.80
Step 2: Apply the coupon: $58.80 —
$5.00 = $53.80
Step 3: Add the shipping charge:
b. Elizabeth’s mother finds the same coat in a catalog. $I;3 80 + 0.06 x $psp3 890 _ $5g7 03

regular price at the store from which Elizabeth has
part (a)], but the catalog has the coat on sale for 30

has a coupon for $5.00 off any purchase from the catalog. Any catalog order has a
shipping charge of 6% of the price of an item. Which is the better buy, the coat at the
store or the coat in the catalog?

14. The cost of renting a drum set is a $25 initial fee, plus $39.95 a month. How much will it cost to
rent a drum set for a year?

The cost of renting a drum set for one year is
525+ (12 % $39.95) = $504.40

15. Use the decimal form of each fraction to find the solution. Show your work.

3 2 1 1 3
b.zz—lﬁ C.4EKEE d.3E+1

Fu | —

aé+1l
8 2

a 0625+15=2135 b. 275-1.125=1635 c.4125x25=103125 d. 3.75+1.25=73

16. An airplane flew at an average speed of 432 miles per hour for 2.5 hours. How far did the plane

"
fly: 1080 miles




17. Mr. Cisneros is cooking for an apple celebration. He uses 10.375 pounds of apples to bake pies
and 5.25 pounds of apples to make applesauce. How many more pounds of apples does he use for
pies than for applesauce?

10,375 - 525 = 5.125 pounds

18. There are 30 students in Ms. Keusch’s homeroom. Of the students, 40% are boys. How many
boys are in her homeroom?

12 boys

19. Troy is going to basketball camp. Before he goes, he needs to buy some things. He and his
parents agree that he can buy two pairs of shorts, four t-shirts, six pairs of socks, and a jacket.

Shop Easy has everything they need for the following prices: a. The clothes cost $60.94.
Total cost is $65.82

Shorts $7.98 each with tax included

;rh-irts $6.35-0n sale: buy one at the regular price, and get a second b. Troy had enough money.
0,

Socks $1.98 for two pairs At a 8% tax rate, he had

Jackets $19.99 each $34.18 extra.

a. How much will the total bill for Troy's clothes be, including sales tax of 8%?

b. Troy had $100 when he started his shopping. Did he have enough money? If so, how
much extra? If not, how much was he short?

20. In the refrigerator, Teguh found 75% of a pizza. He ate 50% of what was left. How much pizza
did he eat?

3
8

Covering and Surrounding

21. Jason is his bedroom. He measured the room and made this

1. planning to redecorate rough sketch.




-
: 8 feet
:
R X
,’/ 12 feet
22, le——9 feet
a. Jason is planning to buy paint for

perimeter or area to figure out how
use?

a. area, square feet

b. area, square yards (or square feet)

C. perimeter, feet

d. The room is 3 yards (9 feet) by 4 yards (12 feet), so 3 x
4 =12 square yards of carpet are needed (108 square
feet is also correct).

e. (9 + 12) x 2 = 42 feet of baseboard (Some students may
argue for less than 42 feet-say, 39 feet-because of the
door opening not needing baseboard. This is a
reasonable answer as well.)

f. Possible answer: Two of the walls need 12 x 8 = 96
square feet of paint, two of the walls need 9 x8 =72
square feet of paint, and the ceiling needs 12 x 9 = 108
square feet of paint, so there is (96 x2) + (72 x2) + 108
= 444 square feet to cover. This would require 444 +
350 = about 1.27 gallons of paint, so you would need

1 % or 2 gallons (if the paint came only in full gallons).

To determine how much new carpet to buy, will Jason need to find the perimeter or area?
What unit of measure should he use?

Jason also needs baseboard for around the bottom of the walls. Will he need to find the
perimeter or area to figure out how much baseboard to buy? What unit of measure

should he use?

How much carpeting does Jason need? Show how you found your answer.

How much baseboard does Jason need? Show how you found your answer.

If a gallon of paint covers 350 square feet, how much paint does Jason need for the walls

and ceiling?

23. Chad's dad wants to repaint the top of the step outside the front door with special paint that
doesn't get slippery in the rain. Below is the drawing of the top of the step. Each centimeter

represents 1 foot.

3cm

a.

5
om feet.

% Bk, + £,) and calculate

a. Some students may know that the formula for the area of a trapezoid is

3+ 5

5 X 2 =8 square feet. Others may

divide the trapezoid into a rectangle and two triangles, where the area
of the rectangle is 3 x 2 = 6 square feet and the area of each congruent
triangle is 2 x 1+ 2 =1 square foot for a total of 6 + 1 + 1 = 8 square

Using the scale d| P. For two coats he needs to cover 8 x 2 = 16 square feet. A quart covers
of your work and 32 square feet, and 16 is half of 32, so half a quart of paint is needed.

If you can't buy the paint in half quarts, 1 quart would be needed.




b. Each quart of paint covers 32 square feet. Chad's dad wants to apply two coats of paint.
How many quarts of paint should he buy? Explain your answer.

24. Lydia's stepmother decided to paint the semicircular patio in their back yard. Here is Lydia's
sketch of the patio, drawn on a grid. Each grid square represents 1 square foot.

a. area = about 39.3 square feet

b. For one coat she needs to cover 39.3 square feet. A quart
covers 32 square feet, and 39.3 + 32 = about 1.2 quarts. If
the paint only comes in full quarts, 2 quarts would be needed.

If you can buy the paint in half quarts, 1 % quarts would be

needed.

c. For a circle, the border would be 3.14 x 10 = 31.4 feet. For a
semicircle, the border would be 31.4 + 2 = 15.7 feet.

a. What is the area of the pati

b. Each quart of nonslip paint covers 32 square feet. How much paint should Lydia's

stepmother buy if she plans to put one coat of paint on the patio? Keep a record of your
work.

c. To keep grass from growing onto the patio, Lydia wants to plant a border around the
patio. Since the patio is against the house, she only needs a border around the curved
edge. How long will the border be? Show how you found your answer.

25. Shown below are the relative sizes of a large tile and a small tile. When measured with large
tiles, the area of a rectangular room is 12 square units and the perimeter is 16 units.

a. In small tile units, the area would be 48
square units and the perimeter would be
32 units.

b. Since it takes four small tiles to equal the
area of one large tile, the area in small

| - - tile units is four times the area in large

arge tile small tile . . . R .

tile units. Since it takes two small tile

edges to equal the length of one large

tile edge, the perimeter in small tile
units is twice the perimeter in large tile
units.

a. What would the area and perimeter of the roon
the small tiles?

b. How do the measures you found in part (a) compare to the measures found by using the
large tiles?



26. Lara is helping her family build a recreation room in their basement. The room will be 28 feet by
20 feet. They have already put up the walls.

a. The area of the floor is 28 x 20 = 560 square
feet, so Lara needs 560 floor tiles.

b. 560 x .75 = 420, so the tiles will cost $420.

c. The perimeter of the room is (28 + 20) x 2 =
96 feet, so Lara needs 96 feet of baseboard.

d. Possible answer: Since 96 + 16 = 6, Lara
could buy six 16-foot lengths of baseboard.

| 20 feet ¥

a. The family wants to tile the floor. Lara decides to buy 1-foot-square tiles. How many
tiles will she need? Show your work.

b. The tiles Lara has chosen cost $.75 each. How much will the tile floor cost? Show how
you found your answer.

c. Lara needs to buy baseboard to put along the wall. How much baseboard does she need?
Show how you found your answer.

d. The baseboard comes in 10-foot and 16-foot lengths. How many boards of each length
should Lara buy? Show how you found your answer.

a ===

What Do You Expect
b d_1
27. A bag contains two green marbles, four yellow marbles, six 2010
Draws of marbles are made randomly. 12 =
c. ===
a. What is the probability of drawing a blue marble? 4010

d. The probabilities are the same.

b. What is the probability of not drawing a blue marbly , 3 _ 2

Co28 7
f.  The probability in part e is less
than the probability in part (a).

g. 8 blue marbles are needed to make
14 blue marbles and 14 non-blue

marbles. Then P(blue) = % = é

c. If you double the number of green, yellow, blue, an
the probability of drawing a blue marble?

d. How does your answer to part (¢) compare with you




e. If you add two of each color to the origif first draw
of drawing a blue marble? R R W W

f.  How does your answer to part (e) compg 2
g. How many blue marbles would you nee( E
o]
the probability of drawing a blue marble g

1

a. P(2reds) = 7

28. A bag contains two red marbles and two white
1

2 e
a. After amarble is drawn, it is replaced bg b. P(2reds) =15 = —. (Note that the possibilities

red marble will be drawn twice in a row results for the second draw depend on what

happened in the first draw.)

b. If amarble is drawn and is not replaced
probability that two red marbles will be

first draw
R R W W

WR

RW|RW | WR | WR

second draw

RW | RW | WW|WW

29. Brianna and Emmanuel are given another chanc
game show. Brianna arranges three red marbles and three green marbles in two containers while
Emmanuel is out of the room. Emmanuel will choose a container and draw out one marble. If he

d awe 2 rod marhla thao frionde aach wiin 2 nriza \Alhat arrannomant nf marhlac in tha rantainar

w They should put one red in one container and the remaining marbles in the other container. In this case,

the probability of winning is T

Dat

30. For the distribution below, tell how many people are represented and identify the mode, median,
and range.

Lengths of First Names

X

X X There are 10 people represented. The mode is
I I ' 4. The median is 5. The range is 3 (7-4).
6 7 8

Number of letters

B¢ 3 % X
U1 3

MODE: MEDIAN: RANGE:



31. Make a line plot showing the ages in years of 12 students so that the median age is 12.5 years and
the difference between the highest age and the lowest age is 9 years.

Possible answers:
Ages Ages
X X X X
X x X x } 4
X x x X X x x X X X X X X x x
} } t f 1 } } } 1 t t } } t f 1 } 1
5 6 7 8 9 10 11 12 13 14 10 11 12 13 14 15 16 17 18 19
Number of Years Number of Years
Ages
} 4
X X 4
X X x X x x x X
é 1b 1I1 ‘IIZ ‘II3 ‘I‘d 1‘5 1‘6 1|7 ‘IIB
Number of Years

32. The mean number of children in six families is 5 children.
a. What is the total number of children in the six families?
b. Other than six families of 5 children, create a set of families that fits this information.

c. Would another classmate’s set of families for question (b) have to be the same as yours?
Explain.

a. 30 children
b. Possible answer: 4, 4, 5,5, 6, 6
¢. No, they would not have to be the same. Other sets could be, for example, 2, 4,5,5,6,8and 1, 4,5, 5, 6, 9.

33. A class investigated how many pets each student in the class had. A number of students in their

class had no pets at all. Here’s how their data looked:

Pets in Students’ Families

SRR B ]
EREE R R R B B & 8 b &
ISE R R Rk & ]

Number of pets

a. Would it be possible to have a data set for which the median number of pets for students is 0?

Explain. . . .
P a. yes; If there were more students without pets than students with pets, the median would

be 0.
b. yes; If no students had pets, the mean would be 0.




b. Would it be possible to have a data set for which the mean number of pets for students is 0? Explain

Accentuate the Negative

34. Terri made up a game of darts for a party. To play the game, you throw three darts at the board
and then total your points. The highest score wins. Everyone at the party played the game several
times. List all possible scores for three darts if all three hit the target.

10+10+10=30 10+-5+-5=0

10+10+1=21 1+1+1=3
10+10+-5=15 1+1+-5=-3
10+1+1=121+-5+-5=-9
10+1+-5=6-5+-5+-5=-15

35. One integer added to another integer gives a sum of —9. When the smaller integer is subtracted
from the greater integer, the difference is 1. What could the two integers be?

—4and-5(-4+-5=-9and 4--5=1)

36. Belowisagri gz C. b.
segments i g

Point A (1

a. Ttransform yq

b. Without draw

c.  Without draw

d. Without draw

Illustrations provided
b. 3 times wider, 3 times taller.

c. 3times larger, reflected across x and y axis.
d. 3 times larger, reflected across x axis.




38. Suppose the temperature is 6°. What will the temperature be if it
rises 22°? a6+ 22 = 28°

39. Suppose the temperature is 6°. What will the temperature be if it falls 7°?

6-7=-1°

40. Barry plays fullback on his high school football team. Sometimes he gains yardage (+5 means a
5-yard gain). Sometimes he loses yardage (—3 means a 3-yard loss). Determine Barry's total
yardage in each game below.

a. Game 1: +4 +6 +7 +1 -8 Total:

b. Game 2: +6 -3 0 +15 -1 +8 +11 -6
Total:

a. 10 yards gained (+10)
b. 30 yards gained (+30)

41. Suppose the Rocky Mountains have 72 centimeters of snow. Warmer weather is melting the snow
at a rate of 5.8 centimeters a day. If the snow continues to melt at this rate, after seven days of
warm weather, how much snow will be left?

5.8 x 7=40.6; 72 -40.6 = 31.4 cm of snow

42. 14— +8=
_ 42) -22

43,1827 = 430

44. 14— -8 = 44) 22
45) -174

45, _150 — +24 = 46) 189
47)-8

46. 90 ——99 =

47, +21=13

48. Use this information: Suppose you are in a building in which the floors are numbered from 0 to
15. The building has an underground parking garage with 10 levels, which are numbered from -1
to —10. Which floor is farther from floor —2? (Drawing a picture may help you solve this
problem.)

a. floor 7 or floor 10
a. floor 7
b. floor 2 or floor -8 b. floor —8
c. floor 1 or floor -5 c. They are both 3 floors from -2

49. Find the answers of the following number sentences.

a. b+-3)x4-2 a. 6
b. -61
c.6
d.-18
e.-14




b. 3¥x-7+2

C. 4-4x2+2x"1

¢ 2x(3+-10)-2°

& 10— (50+ (-2 x 25) + 7) x 22

50. Use the distributive property to write an expression equal to each of the following. Solve for parts
(a) and (b) and simplify the expression in part (c).

a. —2+(-8+5)

a2+8+ 2+5=6
b. -7 (-2~ "12) =-70

b. (-7+-2)-(-7--12) C.X*9+Xe-5=9x + -5x = 4x

C. X*(9+-5)

51. In the school’s Future Investors Club stock market game, the following gains/losses in stock price
were earned over 10 days.

—$550  $0 . —$350 $3 %4 3050 $1; —-$2; -%$24 33

Companies often plot stock price gains/losses to display the changes over time. Plot a graph of the
(day, gain/loss) data for the Future Investors Club.

L NWE G

4
u B W=

vye

52. Use the distributive property to write each of these calculations in an equivalent form.
a. (56 115) + (56 x—15)

a. 56%(115+—151 OR 56 % 100
b. 10% (-6 3) b. (10 % —6) - (10% T




