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Hopefully everyone is staying healthy and safe during this time. Please use these activities to
enrich your understanding of Mathematics during this time.

The lessons can be done in any order. They are just titled so you can easily find them
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Lesson 1:

Subtracting Whole Numbers

1. 1100 2. 200 3. 1,800 4 900 5. 800

- 485 - 135 - 957 - 224 - 294
6. 300 7. 500 8 1,000 9 700 10. 900

- 214 - 385 - 739 - 434 - 726
1. 300 121,700  13. 400 14. 700 15. 1,000

- 294 - 965 - 351 - 635 . 835
16. 1,910 17. 1403 18 1339  19. 1874  20. 1,100

- 69 - 44 - 14 - 34 - 13
21. 790 22. 877 23. 469 24. 1552  25. 1,856

- 70 - 92 - 49 - 20 - 47
26. 1618  27. 1642  28. 759 29. 42 30. 1,420

- 65 - 17 - 77 - 17 - 37
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Lesson 2:

1. 576
x 96

6. 473

1. 288

16. 18
x 50

21. 352

26. 293

Multiplying Whole Numbers

2.

12.

17.

22.

27.

886
x 48

445

647

568

118

418

© 2015 Schoolhouse Technologies

3. 780
x 54

8. 161

13. 582

18. 942

23. 632

28. 320
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4.

14.

19.

24.

29.

919

679

917

186

823

23
x 80

5.

10.

15.

20.

25.

350

122

562

933

308

621
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Lesson 3: Dividing Whole Numbers

1. 2.

70)630 99) 594
6 7.

19) 437 34)578
11. 12.

50) 341 40) 350
15. 16.

69) 661 51) 466
19. 20.

37)227 35) 592

© 2015 Schoolhouse Technologies

8.

3. 4.

36) 720

34) 646

13.
90) 277

17.
17)210
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49) 147

14.

18.

5.

29) 667

10.

39)312

19) 350

45) 800
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Lesson 4: Solve with Multiplication and Division

Use Multiplication and Division Equations
to Solve Problems

Multiplication and division -
are inverse operations. Division Property of Equality

Inverse operations undo each
other. Use inverse operations
to solve an equation.

To solve a multiplication equation, divide both sides of
the equation by the same number.

Multiplication Property of Equality

To solve a division equation, multiply both sides of the
equation by the same number.

Mr. Folsom buys 8 boxes of ice pops. There are the same number of ice pops in
each box. There are 96 ice pops in all. How many ice pops are in each box?

A. Write what you know. There are 8 boxes of ice pops.
There are 96 ice popsin all.

B. Write an equation to represent  Let p represent the number of ice pops in each box.
the problem. 8p = 96

C. Isolate the variable by using the
Division Property of Equality.

There are 12 ice pops in each box.

Solve the equation.

1. 5x =80 2.
X:

o<

= 25

=9 3. 52=18
y —
4. Explain how to solve 3b = 48. Give the solution in your explanation.

zZ =

<

5. Explain how to solve 5

= 3. Give the solution in your explanation.

6. Yasmine earns $54 for dog-walking. She walks her neighbor’s dog 12 times.
A. Write an equation to represent how to find the amount Yasmine earns per
dog walk. Explain what your variable represents.

© Houqhton Miffl1in Harcourt Puy,ishing Compa,y

B. How much does Yasmine earn per dog walk?
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latch and pcs’re the variable descrip*ion and equc*ion for
:ach prob|em. Then solve the equcfion, showing your work. Name

Equation and Work

Christais saving for
a new tablet. It
costs $70, inc|uding
tax. She has already
saved $35. How

much more does she

Solution in a Sentence

need *O SGVG?

Equation and Work

Bella bough’f pocks of
stickers to give to her
friends. Each pcck

cost $"i. She spenf a
total of $12 on stickers.

How mMany pccks did
she buy?

Solution in a_Sentence

Eguc:hon and Work

Robert had money in his
savings account. He
spen’r $35of it on a new
jacket. He has 370 left.

How much money did he

have in his savings Solution in a Sentence

before he bought the
jacket?

Eguc:hon and Work

Pete p|cged in two
basketball games. He
scored Y fewer poinfs in
the second game than he

scoredin the first. He

scored 12 points in the
Solution in a Sentence

second game. How many
poinfs didhe scorein the
first gcme?

Eguofion and Work

Bella brought
stickers to give to 12

of her friends. Each

friend receivedd

stickers. How [MEFY Solution in a Sentence

Math /Section 7

stickers did she bring

W\‘
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Lesson 6: Solve Two Step Equations

Apply Two-Step Equations to Solve Problems

The solution of an equation is the value of the variable that makes the
equation true. You can use the properties of operations and the properties
of equality to solve a two-step equation to find its solution.

Brody is 4 years older than his brother Logan. Together, they are 14 years old.
How old is Logan?

A.

Write an equation to represent the
situation.

Use the Subtraction Property of Equality
to isolate the variable term.

Use the Division Property of Equality to
solve for x. -

. State your answer.

The formula C = %(F — 32) can be used to convert temperature from
Celsius (C) to Fahrenheit (F). The highest temperature ever recorded in the
United States was 134 °F in Death Valley on July 10, 1913. What was the
temperature that day in Celsius, rounded to the nearest degree?

Mia made three times as many baskets in yesterday’s basketball game as
she did last Saturday. She scored a total of 24 baskets for both games.
How many baskets did Mia score last Saturday?

Solve each equation. Check your solution.

24+2=6 4. 9x—7=20

—9% + 1=-80 6. 2.6x+ 10.5=31.3

Math Section 8
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Lesson 7: Solve Two Step Equations Practice

fwo-steP eQQuAT:ioN MaZel

Directions: Use your solutions to navigate through the puzzle. SHOW ALL STEPS!!!!

| Startl X 9-2¢ =35 2
4x + 10 = -26 §+10:15 Fr+15=V/

9 -9 -8 // 48 22 3
2

X—7:_2 lx+]_3:9 EX—9=27 -5x-10=10
4
B [H—
14 a
—_— |
-14 24 44 11 -4 a 0
3-3x-16 A= g il ‘ 19-2x=34
3 2 >
[e] Ts | .
172 \\ -6 % 4 &\ -6
28 - 32x =92 5—-x=12 13_§x:37 |
2 END!
d 7 16| ©
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Lesson 8: Ordered Pairs

Single Quadrant Ordered Pairs

Y
| | ]
ol | Tl M| Q&N
8 4 | | | Tell what point is located at each ordered pair.
i 1 T i I |
S | | 1 A7 1 | IR
7 &— I e _.__g:____ ,_,%___.-_;_,__g?,_,..ﬁ...,..._._. 1 (4,3) 6) (0,0)
6 |—t—i—t— -
5ttt L1 1 H 2) 39 7)) (87
2 B s i men 4'1 ot
ol e | | | | 3) (59 8) (33)
3 s L R e e
! "' . - Y
2 b T T 4) (9,2) 9) (8,9)
B | .
1 ==t 11—
I || D v IL | i 5) (64) 10) (9,5)
0 e -
01 2 3 45 6 7 8 9
Write the ordered pair for each given point.
1) D 14) S 17) 2
12) A 15) N 18) B
13) V 16) L 19) |
Plot the following points on the coordinate grid.
20) X (1,2) 22) P (4,8) 24) E (5,6)
21) 0 (49) 23) F (93) 25) K (84)

s

E= .
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Lesson 9: Ordered Pairs in 4 Quadrants

Four Quadrant Ordered Pairs
Q YA

T 1Y 171 T T 81T ""!'J_’l'"'_" B i I~ ]
I I N o [T | L i.
._._._..t_.N._. -:__. .%_. - I. _.,I_._ - .,..,WE,.,_...M;. ,8.H NA— .,_#. S == :‘._ — —— 4
_._§~ :} —n-.__-—_f:__. .‘_ gt : 71— ,_..._é_,_..,_!_.__-éw__ ' - = '].._, s
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i1 1 1 | | -
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=4

-'“""""‘_"'Kj‘— ..._g‘...._...!-.__ﬂ.l-..._-.,\i ___..___..;-;__.3.. e e e —r—— | [
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i

Tell what point is located at each ordered pair.
1) (-9,-7 ) 3) (+5,-5) 5) (-7,45)

2)(-7-8) 4) (-8+7) 6)(85) 8) (+9,-6)

Write the ordered pair for each given point.
9) J 11) Zz — - . By Q 19 w

10) | 12) D 14) T 16) H

Plot the following points on the coordinate grid.
17) M (-1,49) 19) C (-2,46) 21) K (+6,+3) 23) B (-8,-1)

18) F (-9,-3) 20) U (+4,-3) 22) V (+7,-6) 24) X (-9,46)

&= .
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Lesson 10: Graphing Practice

Coordinate Graphing Mystery Picture - First Quadrant
Plot the ordered pairs and connect them with a straight line as you plot.

START
(24,22)
(26,22)
(26,24)
(24,24)
(24,22)
STOP

START
(16,20)
(18,20)
(17,24)
(16,20)
STOP

START
(4,28)

(26,30)
(24,27)
(23,28)
STOP

NoNhMOa—~O0 =
WMV =
ONOWN © ©

NN SN SN SN SN SN NN SN N
©
N
~
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Lesson 10: Graphing Practice

Coordinate Graphing Mystery Picture - First Quadrant

Name

S, STNEEY| S .,!,slu.w\f.'lx

39
38
37
36

© Pink Cat Studio

‘ , | i :
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34

?
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Lesson 11: Graphing Practice in 4 Quadrants

Four Quadrant Graphing

Puzzle

T 1T .1 1 ] I T 1
I N N O O O I I
T O O
! I ' { | PG TS| S VAU IO LS O
] ; I i N i [ ']I' B . "1"*_"5“‘ 3
1 1 [ | || A [
1 | | } v 1 1
) . | & | | !
| i | i | R i I :
| | | j E | | i ! l i | | |
T T G i T - { —1 T
L4 4 1 4 1 4 | . ==
1= Ir——-::— =1 =G T 1
I I A I I N )
1 . 2 S = T
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1t I - 1 1 L z T i
- . | L 11|
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e =t — &1 : ‘ i
U Il L[]

Connect each sequence of points with a line.

0), (-4.-1), (-6,-2) , (

1), (53), (6.5, (7,5),(7.3),(9,2) , (8,1.5)
-5,-3), (-5.5,0) , (-5,0) , (-5,-6) , (-4.5,-6)

3) ., (-7,4), (7,-3), (5,-4) , (-9,3) End of Sequence
-6,-2) , (-4,-3) , (-2,-2) , (-1,-1) End of Sequence
53),(4,4),(454. 5) (5.5,4) End of Sequence
-4,-1) , (-2,-2) End of Sequence

(-3
(-1
(-
(-9
(-
(
(-

What is the shape ?

Math Section 14

-6,-3) , (-5,-4) , (-4,-4) , (-3,-4) , (1,-2) End of Sequence
, (6,2), (2,-.5) End of Sequence
, (-5,-3) End of Sequence

p— El#xf
%2/ Math-Aids.Com %ﬁ%



Lesson 12: Adding and Subtracting Integers

REVIEW: Adding and Subtracting Name - .
Integers

~ Key Concept and Vocabulary ~  Visual Model

I:.su-_._| Pasitive numbers invohee meoveneent to the right.
I subast. Megative mumbers invalve maovement io the lefi.

B+[-2)=4 L

T—[(-3)=1D

Pt 1
[_1|:-r-5 _:| [_dHE'I:ﬂI:I:‘-_]

o+
-+ E8=3
Skill Examples Application Example
1. 5+(-3)=2 6. The iemperaiare is 8°F in the moming and

drops to —5°F o the evening. What s the
difference between these emperatures?

B-(-5=B+5

L G=[=-2=5+2=7

J -244=12
To subiract,

=i the
opposTie.

4 -3-[-Z)=-3+2=-1

=13
2 The difference is 13 degres.

5 B-(-3)=8+3=1

PRACTICE maxes PURR-FECT®

Chatck poer maiiinnerd af Biglosaa i oo e—

Find the sum or difference.

T -24+3=__ B —-4-5=___ 9 g-2=__ 1 8- [-Z)=
M -a4-[(-1)=____ 12 -5+i{-5)=____ 18 4-(-g=____ 14 4-H=_____
18 -4+ (-6)=____ 16 -4-{-Bl=___ 1. mwm-12=____ 18 13-[-mj=

Write the addition or subtraciion shiown by the number line.

14. f & 2. |
| — —

1 7T 7r ¥ ¥ ¥ 1T ¥ ¥

¥ -4 - -2 -1 @ 1 = ¥ 4 3§ Y -4 -3 -3 -1 & 1 2 3 4 9§

21. TEMPERATURE The eemperarure is 16°F in the marndng and drops io —15°F in the
evening. What is the difference berween thess emperamures?

22. SUBMARINE A sibanarine is 450 feet below sea level. It descends *

300 feer. What is its new posidon® Show youwr work.

Math Section 15



Lesson 12: Adding and Subtracting Integers

MName Ckate

Lesson

Reteach (continued)

1.2

b. Find =21 # 7.

-1 +T=—1d 31| = 7. Bo, subiract | T from |-21|

\[ Use the sign of 21. |

P The sum s -14.

CHECK: Usea number line

I Add ] o
i i i
gt 1
-2 -0 -0 =16 =14 -2 =W -0 - - - g
You can find the sum of three mtegers by using what you have learned 10 add the
firgt owo integers, and then add the result to the third integer. You can also wee
e Commutative and Associative Properies of Addition to fisd surms of integers
Find the sum. Use integer counters or 8 numbser ling to verily your answer.
1. 23 +41 2. 1T+{-2) i (-3)+12 & (-5
5 (—13)py+—13) B [~} 10 T. d4+(—9) B. (-T)+7
B. T+(-1) 10, (-3 +4 11. (-5} +(—6) 12 (-2 +i{-3)
Find the sum.
13 (-1 +(-5)+ 1] 14, (—-1H+&+(-11) 16. 19+ (-1 + 1
18. (—1)+ 1 +{=3) 17. (—B)y+ (-3+ 1l 18. 14+ 5+ |—1&)

Math Section 16



Lesson 13: Magic Squares with Integers

Mama Date

el Enrichment and Extension

Magic Squares with Integers

According 1o a legend, the Chinese Emperor Yiu-Huang saw a magic square
on the back of a turtle. In a megic sguare, the sum of the numbers in each
row, column, and diagonal are the same. This sum i3 called the magic sum.

This magic square uses miegers —6 o 2 exactly once. The magic sum is —6.

Diagonal 1: -3 + (-2} +(—1)=—6
I —h - Bow 11 +i{—6)+(—1)y=-4
—4 -1 o Row 2 —4 +{-2}+0=—6
3 2 g Row 3: -3 +2+(-5)=—6

Diagonal 2- 1 +(—2) +(-5)=-6
Column 1: 1 +{—d)+{-3)=—6
Column X -6+ (-2)+ X=-4
Column 3: -1+ 0+ (-5)=-4

Complete the magic square using each integer only once. The magic sum

is given.
1. Use —9 o —1; Magic Sum=—15 2. Use -5 1o 3; Magic Sum =—3
-8 -4 -2
1
) -5
3. Use -7 o8, Magic Suim = 2 4. Use —1010 5; Magic Sum = —10
7 -4 -4 1
-1 -9 -3 0
0 i -3 -8 —fh
-4 4

§. Create your own meagic square with integers having the magic sum 6.

Copyright © Bay I Lsaming. LLC Big Idoas Math: Modeling Real Life Grade T
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Lesson 14: Multiplication of Integers

Name

No

Simplify.

1. 2x 4 2. 4x4

4, "2x0 5. "3x9

7. "6 X3 8 4x~-3
16. 5 X6 li. 3x 7

13. "9 x 7 14. ~7x 8

16. 4 X -5 17. ~2 X4 %X 2
19. "2 x -2x -2 20. 2X4xX~6
22. |4/ x -5 23. |-2| x |6

Estimate. Be sure the sign is correct.

25, 201 x 3 26. —249 x 2
28. 503 x 4 29. —59 x 203
81. —29 x -301 32. 11 X ~196
Solve..

34. A shark was swimming at a depth of
2 m. Startled by a boat, the shark
increased its depth by 5 times. What
was its new depth?

If you represented the surface as 0, how
would you represent the shark’s initial

depth?

35. While on a diet, Bessie’s weight loss
averaged 8 b per month for 4 months.
What was the absolute value of the
number of pounds she lost?

Math Section 18

12.
15.
18.
21.
24.

27.
30.
33.

77 eractice ReLUAV

~“7x -3

2x8

=-1Xx -8

6 X 6

-12 X -5

“H5X -6 X1

-2 % |~5|
73] x = |3

5 X 198
=397 x 204

~19 X —498




Lesson 15: Multiplication of Integers (3 Factors)

No Colcvlahe

Why isn't your
nose twelve
inches long?

DIRECTIONS: Solve each equation below,
Then find your answer in the decoder.
Each time your answer occurs in the

decoder, write the letter of the problem
above it,

1. (-BX18) = {n} 7. (-8)(-4)3) = {u)
2. (-8)-8)(-3) = (i) 8. -16(-2) = {d}
3. (BK-7{-4) = N 8. -7(30) = {w)
4. (10)-17)5) = {h) 10. -6(-712) = {b)
5 17 = (a) 11, (2TH-3N2} = {e)
6. -8(-8)(-8) = {o) 12. 6(-3)(-5} = {t)
13, -3(-4)-9) = {f)
a0 -850 -126 -162 -182 90 -210 -512 72 140 32
84 -126 77 -108 -512 812 S0

© 1636 by Incentive Fublications, inc., Nashvllie, TN.
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Lesson 16: Distributive Property 1

Skill: The Distributive Prope Practlce] MUH’P Doth terms mj ide *qu
S ¢ "JL +he numtwr outside of the parz:va+hesc§

u%g%e Distributive Property to rewrite each expression. (WO rk le'ﬁ' o r :8 ht

16.) 12(y +2)

19.) 4{a - 10)

22.) 2(2a+6)

25.) 7(3a-6)

28.) 3(52+10)

31.) 2(a=~b)

34.) (g -3)12

37.) 4ly-7)

17.) (m+n)3

20.) 5(m-8)

23.) 5(3h +6)

26.) 6(ab—10)

29.) 6(5b-7)

32.) 3(3h +12)

35.) 7(w + 2) -

38.) 5(9 -w)

Math Section 20

1.) 3(x+2) 2.} 4(y+5) 3.)6(b+2)
Tt
’ 4) a(7+c) 5) 8(2+1) 6.) 7(3 +w)
ﬁ\.y
1715{ - 8.) 20(c + d) 9.) 72(W +x)
g - U‘Sa-ﬂibs] o
150 b .
:j O CAN' K?(:Qg’@ji +n ngh'“
10.) (x +10)9 11.) (y+5)10 12)(6+f)3
13.) 4(g + 12) 14.) 12(5+vy) 15.) (m +4)6

18.) (9)(h +4)

21.) 10(8 -2)

24.) 4(6r + 7s)

27.) (7a—3)(8)

30.) (3 +2)10

33.) 4(5 +10f)

36.) 6(9 +c)

39.) (6 +r)(8)



Lesson 17: Distributive Property 2

Name : Hour Date

-
Module 3 Lessontractice:)Writing Products as Sums and Sums as Products

Rewrite each expression in standard form. Draw the arrows to show how you used the
distributive property and show the stepsl|

NN
1. 4(2x + 6y)
4(3<) + ‘JC(m/ 11. -7(2x +9)
Bx +aty

2. 2(3x-13y) 12. 5(2y + 5x)

3. -6(2x + 3y) 14, 3(x+2y +2)

4. 7(-x +6y) | ~Scrambled Answers '
-12x -18y

5. 2(x—-12) 24x + 60y
-16x + 8y

6. 12(2x + Sy} 25x + 10y

3x+6y+32

7. 3(2+x) B8y @
-14x - 63

8. 3(x—4) ' 6x — 6y
65y + 10

9. 8y - 2x) “7x + 42y

3x~12
10. 5(2 + 13y) 2x~24
-2xyz - 16x
11. 2x(- yz - 8) 3x+6

Math Section 21



Lesson 18: Distribute and Factor

~Maust show all work.~

- Guided Notes

Simplifying Al 3 ] _
A,;fc_rmnent- Substitute the given nummerical values to demonstrate equivalency.
‘t_z. a=]1 b=-4 ¢=-3 k=-2 n=4 m=3 x=2 y= 5

Use the distributive property to rewtite each EXPression.

1) E(i\& X=~  2)Im~6) 3) -8(b+5)
2y Y 33
()T
EOANEET
4) o+ 2) 5) -4k + 8) 6) (c=8)(-8)
7) -3(a = 9) 8) (x-06)(-4) 9) 2(a+b)
10) 4(x—Y) 11) 32y + 1) 12) -4(3x +5)

: A et tbahve ‘p\.rS‘l’.
Simplify each expresmon%\(n\g% Zc\:ma&\fé‘;\‘ g‘*&b ~

13. 4y + 7y Y=5 14) 10k-k

3%%} :1?\ y=\ (%) {g}

17) 5x+4 9% 18) 3r+7-3r1

15) 2m+ 5 - 8m

16) n—=5n

Math Section 22



Lesson 19: Factoring (Reverse Distribution)

Module 3 Lesson 4 Review Part 1

For each expression, write each sum as a product of two factors. Use the
distributive property.

Questions: Scrambled Answers:
1.4-7+4-9
e 10(x+7)
2.%x°10+7-10 o B(x+y)
o 10(x+y)
3. x-T+y-7 * B(x+y)
o 4(7+09).
4. (3+2)+(3+2) * 3(x+2)
o 3(x+5)
5. (X +5) +(x+5)+ (x+5) o T(x+y)
o B(2+11)
B. (x+y)+(x+y)+ (x+Yy)+(x+Y) o 4(x+1)
e 3(1+3)
7.2x+(2+x)+2-2 o 2(x+y)
. 8(x+7)
8. 5x + (y +x)+ Sy e 2(3+2)
o 4(x+y)
9.6 2+6-11
10. x 8+7-8

1. x-10+y-10

12 (1+3)+ (1 +3)+(1+3)

13. (x+y)+(x+Y)

14. 3x+(1+x)+3-1

15. TX+(y+x)+7y
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Lesson 20: Combining Like Terms

Notes
Combining Like Terms

One way to simplify an expression is to “combine like terms.”

To odd of subtract +ecms et
hWove the same. vociobles (aised
Yo Yhe Soome exponerts.

What does it mean to
combine like terms?

You can only combine terms that have the same__V O.Cy D.b‘ eS and the same

_exponents

To combine like terms, first use the commutative property to move all like terms together. Then,
combine the coefficients of the variables.
Example 1: | Example 1: Example 1:

to move
2a-4a+3b any

H_J ¥ negative

-2a +3b signs with

the term it

is before!
[

Note: all of your answers should be arranged so that the variables are in

order first, then in order from greatest to least

Watch out for the following common mistakes! Circle the mistakes below:
Mistake #1: Mistake #2: Mistake #3:
& bageae (b {9
2
2a 3y y+5y+4x 3h +5h + 14g - 5¢
/
You can ONLY combine 7y + 4x° 8h + 9g
terms when the variable has
the same exponent. You should ALWAYS put the 9g + 8h
. variables of your answer in
alphabetical order, then in You should ALWAYS move
order by exponent. the negative sign along with
the term that is after it.
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Lesson 20: Combinin

g Like Terms

Practice

Combining Like Terms

Which terms are like terms? (Not all terms will be used.)

Circle all terms that
can be combined with

Draw a square around
all terms that can be

Underline all terms
that can be combined

Draw an X through all
terms that can be

3a. combined with 4b. with a°. combined with 5.
1. 14a 2. 5ab 3. 3b 4, 3a°
5. 4b? 6. 17 7. 100 8. 14ab
9. 5a° 10. 4a 11. 16b 12. 73a°

Simplify the following expressions by combining like terms. Show all work on a separate sheet
of paper and box your answer.

13. 4x — 6x 14.7y + 5y — 5y 15.4r+4y -8
16.3m + 4n —6n 17.4g + 6g — 3g 18. 15f -5 + 2f
19.13x — 7y + 4x 20. 5x% — 4x + 9x? 21.4b+7a-8
22.13r+5s—2r 23.a+a+3b+b 24. 3y — 4y* + 3y

25.(3a—b) + 2a 26. 2w + 4w? — 5W° 27.c3 + 4c - 4c®

28.a—3b + 5c + 4a
31.3mn +4m -2mn

34.12 +9x —-6x—19

29.2x + 7x—6x+ 8
32.0t— 9t + 6u + 4u°

35. y? + 3y? — By + 4y?

30.119+5p—-9q+7p
33.11d+5f-21d+5-8

36.2-5t+8+5t-8

When part of an expression is over or under a division bar, you must act as if that part of the
expression is inside of parenthesis. Use PEMDAS to decide if you can simplify the expression
any further. (Think: did you get a fraction that you can simplify?)

37.14r + 12s
4s — 10s

40. 2x — 6y + 4x
3y—-8+y

38. 3x
12— 142

41.11d + 9d
8d - 3d

39. 2-5t
2 +5t-4t

42.12x—7x
5x

Bonus: Simplify the expression below by combining like terms.

4z + x—5x+ 7y —3x+5y* -3z + 16z + 14x -5
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Lesson 21: Combining Like Terms Practice 1

Practice
Combining Like Terms Puzzle

Simplify each expression by combining like terms. Find the answer at the bottom of the page.
Then write the letter on the appropriate line below to spell out a secret message. (Some letters
may be used more than once!)

Did you hear the one about the acupuncture?

14 16 16 17

. 2m +3m*- 4m . 4. 2y +14x —7x + 9y

. 8n—4n°+8n 6. 11g-9g + 8g . 3m*-2m+4m 8. 20+10q +3q-4

. 4xy + X + 2xy 10. 6m* + 6m — 9m? . 12. %ox — y + Vax + 3y

13.y+x+y+x 14.8n + 4n° - 8n 15.5+5mn-11mn 16. 15y + 6y — 3x + xy

17. 3xy — 5xy + 21y

l. 3m?-2m N. -3x + xy + 21y A. 7x + 11y
S.-4n? + 16n W. -3m? + 6m E. -6mn + 5n
E. -2xy + 21y J.3m?+2m A.13q+ 16
O.-6mn+5 B. x + 6xy L.2x + 2y
T.3x -4y A. 10g D. 4n’




Lesson 22: Combining Like Terms Practice 2

Enrichment Activity 1
Combining Like Terms

Have you ever heard the phrase “you can’t compare apples and oranges?” Place each of the
terms below on the proper ‘tree” that contains like terms. (Not @gterms belong on a tree!)




Lesson 23: Solve Equations with Distributive Property

esson 8: Solving Equations with the Distributive Property & Combining Like Terms

Jl;ec{ig@nh.equaﬁnn LUse :Ignhrajrsfapc and check the solutions

|
1. 5(h+10) = 70 2.} 3(z+8) = 42
;’
3. 3x+2(x+4) = 23 al  Bm+4(m+6) = 33
5. —_ a +3a +(@a+4) =39 : *d.—c+4;c+(c+8)=20
7. -2(5+ 6m;)_+ 16 = -90 la. 22 -5(6v-1)=-63
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Lesson 24: Slope
Reteach

23 Slopes of Lines

writing the ratio of the rise to the run.

The slope of a line describes how steep the line is. You can find the slope by

run: go right 6 units

Slope
Positive Slope

¥

rise 3 1 T T
slopg=—=—=— - - il
un 6 2 rise: go up 3 units B(7, 6)
__________ The line rises
You can use a formula to calculate the 1] fom et o Tight,
slope m of the line through points |
X1, y1) and (xa, y2). A A3 Negative Slope
0, 1) e yZ)/ Change in y-values / o P
i = pra | X '
m pd E — y2_y1 T D T 4|‘ T
L Change in x-values 0 x
m=22"Y% " gjope formula
— X, — X
To find the slope of AB using the formula, 62—3 ! The line falls
substitute (1, 3) for (x4, y1) and (7, 6) for (x2, y»). :ﬁ Substitution from left to right.
3 e s
= 5 Simplify. Slope of 0
,l y
=— Simplify. o — L
2 plify S F—
Use the slope formula to determine the slope of each line.
S ——— i R —— Thelineis
I [T IC D | horizontal.
kH\ 2EEr =
| 2 |
LINI T Ll Undefined Slo
T Y __:2 1\-0 T é ‘ 2?’ ﬁ p(’
Lol | | N e (P e [ X
RN et
1. HJ 2. CD
The line is
vertical.
AV
24| n o
MUNENRNE
-2l
[ 1
4. RS
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Lesson 24: Slope

Name

ippery Slopes

Vu.v,A

|

o a
>~ X

1

&

=

%

=

(]

5

an

£

2

L2

8 o

2 B @
mm. .m
8 o P
g2 :
g o £
RoR-=

L2 by
m.m

-—

3 8
Ooﬁh
MuSM
5 8

B o

s 5
.mm, o/
58>~ |
c &
$%.2 7l
.mm N
g 5

= £ -7
RS
BE 550
2 R
a Qo
g =
Q -

m

e CUUSELSSE—"——

345678910

N -

)

4, Points:

3. Points:

: 1 ¥

e

7 3 45578910

el ] it

-1
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Lesson 24: Slope

6. Points:
m=

Points:

m=

5.

10

7. Points:

W

3.

e

4
H

pesgiind

¢

10. Points:

9. Points:

- - - - ’
| i 1 { |
N _ { |
IS, IR TR SRR LT, K3 ESE S
II.HI Y Im —\ Aﬂl LIM'.
2 | 1
B s\
Am |
o | o L TTEN
RN N A SI m}l

| —
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Examine the graphs below. State whether the slope of the line would be positive, negative, 0 or undefined.

Lesson 25: Slope Practice

Name Period Date

PRACTICE — Everything Slope So Far

y %i y y
1. 2. 3. 4.
x «— x x
< >
Y
Use the graph to find the slope of each Jine. ¥
e <> .
8 AB & CD —— 4 LiE Fl
o 4 > Al (=l _iC '
7.EF 8.GH ____ ==
> 3 ) ~l_|D
9. 1;]_} ———— 10.& - | H Ly ~y
1. MN 12.PQ —— B A
id el X [¢] p
« Sy
Find the slope of each line. i 17 T
13. rise: —5; run: —5 14. rise: 2; run: 3 A\ A hou
11
\
) ]
16, rise: —3; run: 4 16. rise: —2; run: =5 7 Q 1
:l‘
r |
Simplify these fractions.
3 -1
17. — = 18, — = 19, — = 20, — =
-2 -1 -2
-2 -5
21, — = 22. — = 23, — = 24. ==

25. Allvertical lines have a slope of

26. All horizontal lines have a slope of

27. Slope is represented by the variable
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Lesson 26: Exponents

Exponents

© 2020 Kuta Software LLC. All right s rescrved.

1) What is an exponent?
Exponent is a shortcut for showing repeated multiplication.
Forexample,25=2><2>< 2x2x2=32
2 is called the base and 5 is called the exponent.

The "base" is the number being multiplied, the "exponent" indicates how many times to multiply
the base.

2° can be read as "2 raised to the fifth power" or "2 raise to the power of 5" or "2 raised by the
exponent of 5" or "2 to the 5th".

[f the exponent is O then the answer is always 1.

Example: 50=1 , 32°=1

Name the base and exponent of each expression.

2) Example: 12* 3) 5"
Base =12 Base =
Exponent =4
Exponent =

4) (-3)* ) (1)5

Base=_ 4
Base =
Exponent =
Exponent =
6) x° 7) n .
Base = Base=
Exponent = Exponent =
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Lesson 26: Exponents

Wrtie each exponential expression as a repeated multiplication problem

8) Example: 3°=3x3x3x3x3x3 9) Example: m>=mxmxm
NOTE: Since x for multiply looks like the
letter x, practice using a raised dot or () to
show multiplication.

So, m® should look like m - m -m

10) 2°= 1y (-3)°=
12) 5°= (1)4
13) [=]| =
3
14) x°= 15) n®=

Evaluate the exponent.

16) Example: 3'=3.3.3.3=8] 175 2=
18) 17= 19) (-2)*=
20) 4° = 21) 9°=
22) 6' = 23) (-3)*=
0_ 2
24) 7°= 25) (L) _
2
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Lesson 26: Exponents

Write the repeated multiplication as an Exponent

26) Example: 3-3-3-3-3-3-3 27) Example: x-x-x-x-x
The 3 is the number being multiplied so it The x is the number being multiplied so it
is the BASE is the BASE
The 3 is being multiplied seven times, so 7 The x is being multiplied five times, so 5
is going to be the EXPONENT is going to be the EXPONENT
Result: 3’ Result: x’

28) =5 . -5.-5.-5.-5.-5=

30) y-y.y-—v-y.y.y— 3]) 1‘1.1.‘11.1-1.1.1:
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Lesson 27: Exponent Properties - Product and Quotient of Powers

Exponent Rules 1: Product of Powers and Quotient of Powers

202 0 Kuta Software LLC. All rights rescrved.
Product of Powers Rule: Keep the base and add the exponents

1) Product of Powers Rule. When multiplying two bases of the same value, keep the bases the same
and then add the exponents together to get the solution.

Ex: 2 2* Since 2® is really this: 2-2-2 and 2%is really this: 2-2-2-2 when you
multiply the two expressions together you will get this: 2 -2 -2 -2 -2 -2 -2 which will end up
being 2’

So, 2°-2%=27 as you can see, the base stayed the same and you simply add the exponents.

Ex: (-3)°-(=3)°=(=3)>**=(-3)"

5 3 8 54348 16
Ex: m™m™ m =m =m

Use the Product of Powers Rule to simplify

2 5585~ 3) (-2)* (-2)°=

H o= 5 (i) | (i)
5 5 -

6y 4°-4% 47=___ 7 (3) - (3) =

8) 99" =__ 9) (-7)°-(-7)°=
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Lesson 27: Exponent Properties - Product and Quotient of Powers

Quotient of Powers Rule: Keep the base and SUBTRACT the exponents.

10) Quotient of Powers Rule: When dividing two bases that are the same value, keep the bases the
same and then SUBTRACT the exponents to get the solution.

27 2.2.2:2-2:2-2.
Ex: — = s if you cancel out a common factors from the top and bottom,
2 . .

you can see that there are three 2's on the top that will cancel with the three 2's on the bottom.

You will get 2 -2 -2 -2 which simplifies to 2*.

;
So, — is really 277* which simplifies to 2% So keep the base and subtract the exponents.

Use the Quotient of Powers Rule to simplify

13 8
1) 6|, 12) ( 1)_,;
6" (1)
14 15
12
13) Lo 14y 12
7 12
8 )1
15) l‘— 16) 2—
k- 1%
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Lesson 28: Exponent Properties 2 - Operations to a Power

Exponent Rules 2: Power to a Power, Product to a Power and Quotient to a Power

2020 Kuta Soft ware LLC. All rights reserved.
Power to a Power Rule: When a exponent is raised to an exponent, keep the base and
MULTIPLY the exponents.

4
1) EX: (32) The base is now 3° and the exponent is 4.

If we expanded this it would look like : 3%-3%.3%.3?

If we applied the Product of Powers Rule, we would keep the 3 and ADD the exponents and get:

32424242 38 Well..2 + 2 + 2 + 2 is the same as 2 x 4.

So the rule states that we keep the 3 and multiply the two exponents.

Use the Power to a Power Rule to simplify

2) Example: (47) =42 =4" 3 (<)) =
1) (5 = 5 (,7) =
6) ((-8)°)’ = 7 (6%)° =
) (&) = 9 (19 -
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Lesson 28: Exponent Properties 2 - Operations to a Power

Product to a Power Rule: Distribute the exponent to each factor of the product
10) Ex: (3-2)* inthis problem the base is (3 - 2) and the exponent is 4.
The expanded form would look like: (3-2)(3-2)(3-2)(3-2)
Using the commutative and associative properties we can rearrange it to look like this:
3-3-3-3-2:2-2.2
Now to simplify using exponents it would look like:

4 4

3" -2

So, the Product to a Power Rule states that we distribute the exponent to each factor of the base.
You can see that the exponent of 4 was distributed to both the 3 and the 2.

4

{3 .3]*=3%3

Ex: (5x)3: The exponent is 3 and the factors of the base are S and x, so distribute the 3 to both
the S and x to get

Answer: (5){)3 =5.x

Use the Product to a Power Rule to simplify

1) Ex: (9-3)*=9".3" 12y (4.6°=
13) (-3-6)*= 14y (12-8) =
15 (5-2°=__ 16) Bm)’=___
17y (sn)'=___ 18) (8xy)"% =
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Lesson 28: Exponent Properties 2 - Operations to a Power

Quotient to a Power Rule: Distribute the exponent to the numerator and denominator

2\* 2
19) Example: (E) here the base is 5 and the exponent is 4.

If we were to expand it it would look like:

ERCI N P iz
333 3

3.3.3.3 34

So, you can see that the exponent of 4 was distributed to both the 2 in the numerator and the 3 in
the denominator.

2yt &
Answer: (;) ==

3\ 1\’
20) (E) = 21) (E) =

2 8
X\ m\_
25 2] p—
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Lesson 29: PSAT Practice - Non Calculator

L.

PSAT Practice Test

Math Test - No Calculator |

20 MINUTES, 13 QUESTIONS

Turn to Section 3 of your answer shast to anseer the guestions im this section.

DINECTIEN S

For gugstions 1-10, solve sach problem, dhaose the Best ardwer Irarm T choices
prorided, and fill in the coresponding circle on youwr answer sheot. For questions 11-13,
sobee the problem and enter your snswer in the grid an the answer sheet. Pleise refer to
the directions before question 11 on how o enter your answers in the grid. You may use

any avallabds space In yoar test Boaklet for scraich wark

 noTEs |

1, Thie use of a calculanos is ol permiltted

4. All variabies and expressions used represent real numbers unless atherwise indicated,
3. Figuras prosided in this test ane deawn to scale unless otherwise indicated

4. Allfigures e in a plane unless otherais= indicated

. Uriless atherwise indicated. the domain of a gheen functian F & the setof all real rumbers x far
wihich ) s & real rium e

l' ]
Ix_~ul
~ Ih it E x
! -
b & x5
A =nmrt A=w A -%El.h ot + b Special Right Triamgles
o= 2ey
’“ S a
h
’ T ' ! 7 b
V= Evh V¥ = et e v =t arh Vel tuh

The rumber of degrees of an: im a droke 15 360,
The number ol radians of aec in a cikle 15 2x
The 2urn of the measunes in degress of the angles of & triangle = 180,

Urarrhaorties oppimg or reu of By (e o T e i £ il L 34 m
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2

Uunnummoudq Patof thin page It Bege

1
2I

1
oll . g ) " -
3 42 x,

In the sequence above, the first term is 0. Each term
tﬂnﬁlcﬁtﬂls-:-grumtluatbcmbcfmeﬂ.
What is the valoe of x 7

A) 7

[n the equation above, what is the value of x 7
A} 25
B) 24
C) 16
D) 15

Math Séction 42

Lesson 29: PSAT Practice - Non Calculator

ek L IES N Sy g adis it 1 e
Angels i

s playing 4 video game. In this game, phayers
€an score points only by collecting coins and stars
Each coin is worth ¢ points, and each star Is woeth
5 points

» The first time she played, Angels scored
700 paints. She collected 20 coins and 10 stars

» The second time she played, Angels scored
850 points. She collected 25 cotns and 12 stars.

Whichaymofequnboascanbcuxdmmmcuy
determine the values of c and s 7

A) 10c+ 205 = 700
12¢ < 255 = 850

B) 20¢+ 105 = 70
25c+ 125 = 850

C) 20c+ 7005 = 10
250+ 8505 = 12

D) 700¢ + 205 = 10
850c + 255 = 12

Which of the following ordered pairs (x,y) is a
solution to the system of equations above?

A} (0,24)

B) (0,64)

C) (8,0)

D) (-8,0)



Lesson 29: PSAT Practice - Non Calculator

P AL R TR L e e R s R P e T i F e [T o M e

Marizal drove 3 bours from City A bo City B. The The graph at a lunctan f is shown in the xp-plane
equabion below estimaies the distance 4, in mides, ; bl &
Marisol traveled after driving for ¢ hiours.

roegta L 1T
e T

d = 45¢

Which of the following does 45 represent in the

equation®

A) Marisol toak 45 trips from City A to City B, _

B} The distance between City A and City B is :
45 miles.

G Marizal dronee a3 an everage spead of abaoa 1
45 nailes per howr, : -

D [i vook Marisel 45 lbowss po drive from City A !
ter ity B, i

¥ =fix)
f I

| }I 1

L%

1 A

f——

We'hich af the following equations could represent [

| A) fix)=x"-4
Bl fixl=x'-2
5 C) fix)=x®+2
E D fix)=x"+4

mﬂuﬁdmﬂqwmwdﬁm iof 1hiy page = legal. 36 m
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Lesson 29: PSAT Practice - Non Calculator

: ) 1 : y=2x-3
Which of the following is the - {
3 M“Y‘z" lin i Iy=3x
the xy-plane? In the salution to the system of equations above,
! what is the value of y ?
A) Yy i
; A) -15
N ot—— |
: B -9
b1 9
x i
'Y (l D) 15
1 i
TN "
B) y
-6 Of 6 *
L
Q b4
6
~
x
-6 6
-»—-o-~Q\-—o-
2 ~
)
o) Y
——t
L
| - e
-6 | 0 6
9=
2|
I

Wmumdmmdl\hw;w 37 m
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Lesson 29: PSAT Practice - Non Calculator

(2Zh - 3} - (k* - 5k - &)

Which of the following expressions is equivalens to

the expression shown above?
A) W a3kt

B} h*-3k-11

C) -h*+7h+5

Dy —h%-3kh-11

UnssBai s Oy ryg o revsen of arp part ol fhis pag o eyl

T e
- ki ﬂtm‘;'-r.- A %;Hfﬁ-- E'::i Hin ii“r"%h?«

Math Section 45

Which af the following is eguivalent todhe
expresion ¥ - 8x -9 7

A) [x-3)7

Bl (x-3){x-6)
C) (x+ 9 =z-1)
D) (== F)=+1]



Lesson 29: PSAT Practice - Non Calculator

.--'Ea G BT <0 0 WA
l = 7 | ' | |
L . 1

G R SRR R R B T R

17 =4z-11 6= x(1+2x)
What is the vaiue of z that satisfies the equation If x is a solution to the equation above and % > 0,
above? what is the value of x 2

Line s is drawn in the xp-plane and has an eguation
3y —6x =9, Line ¢ is parallel to line s. What is the
slope of line r 7

STOP

If you finish before time is called, you may check your work on this section only.
Do not turn to any other section.
39
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Lesson 30: PSAT Practice - Calculator

*’4 PSAT Part 2 | o E L _ 4

Math Test - Calculator

40 MINUTES, 25 QUESTIONS

Tarn to Section 4 af your andswer sheet to anpwer the quedtions in this section,

Far quastions 1-21, solve sach problem, choase the bast arswer from the cholces
pravicded, and il in the comasponding cincle an youwr answer sheet. For questlons 22-35,
sahse the problem and enter your answer in thi grid on the answer sheet. Plasse nefer ta
e clinections befos question 22 on how to erder your answens in the grid, Yow may use
any availshle space in your test baoklet for soratch wark:

1. The e af o caloulator s parmitted.

2, All varlables and expressions uisd represent real pumbers unless othenwise indicsted
3. Figuras provided in this 1est e dravsm 1o scale unless cibersise indicatad,

4. Al figures li= im a plane unless otherwise Indicated.

5. Uness grharwise indicated, the domain of a given function ¢ is the set of 2l real numbers x for
which flx) is & real rumiber

| REFERENCE |
I"n_'l
A== A=fw A -_Ehlp = .11 + bt Special Right Triangles
C=Xxr
.f . . ‘
V= T v =Ltk Va ;E'm'r

The mumber of degress of 8 in & cindke is 360
Thia mivrnbier of radiars af arc ina drele is 2.
Thie surm of the measunes in degrees of the angles of a triangle s 150

Lnmithories copying o muer of sry part o i peger B Sl 42 m
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Lesson 30: PSAT Practice - Calculator

On a floor plan for Rosedale Middle School, | inch
represents 10 feet. If Sarak’s classroom is 2 inches by

3 inches on the floar plan, what are the actisal
dimensions of her classroom?

A) 20 feet by 30 feet
B) 4 feet by 60 feet
C) 200 feet by 300 feet
D) 20 yards by 30 yards

Lraumanied copy g o seuse of any pan of 19 page it Bagal.

Color Sarvey

Favarite | Number
i color | of stodents
blue 8 ]
red 6
yellow 6
ather 4

[AS5
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Fach of the 24 children in Mr. Ishibashi's
kindergarten class was asked, *What is your favorite
<olor?” The resalts are shown in the table above.
Which of the following circle graphs represents the
information in the table?
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90 baxes of cocldes. Which of the following can be
calculated froen this information?

A) The average number of benes sold per student
B) The median number of boxes sold per student

C) The greatest number of boxes sold by one
student

) The least number of boxes soid by one student

Cathy has n CDs. Gerry has 3 more than twice the
number of CDs that Cathy has. 10 terms of 2, how
many CDs does Gerry have?

Al 3m~2

B} 3m+2

C) 2n-3

D) 2n+3

[ L

Lopaiintons copying o soune of ary pact of 1k page it Pegsl.

For a school fund-raiser, 10 students sold a total of

Wk

420 : - et Aty
o R " ) I 1.4 3

A librartan has 43 books to distribute to 2 group of
children. If be gives each child 2 books, he will have
7 books left over. How many children are in the

!l:...ﬂ'y' } AL T ) B IIAE
The graph below shows the relationship betwee
time, in seconds, and distance from the finish line, in
meters, for juan while be competed in a race.

0 +—p——
O 10 20 30 40 30 6 70
Time [seconds)

Which of the fallowing is the correct interpretation
of point B in the cootext of this problem?

A) At65 seconds, Juan was at the finish line.

B) Juan's average speed was slightly over
6 meters per secand.

C) Juan’s fastest speed during the race was
approximately 7 meters per secancl.

D) Juan was 400 meters away from the finish line
when the time was equal to zero.

Math Section 49
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During migration, a gray whale swam 5,0M0 mies.
The whale swam a total of 672 mies durlng its first
7 days of migration. If the whale swam at the same
rate during the entire migration, how many mibes
did # swim durlng the first 30 days of migration?

A) 168
B) 695
C) 1176
D) 2,880

1!3: 6=2Lwhathlhevdueofx -27
A) 3
B) 3
Q 7
D) 11

Ursethoniond cogring o revse of vy 0o of Ths page bs Megel

reeve—

b 2

Questions 9 and 10 refer to the following information.

A tree is planted and is expected to grow according to the
moxdel below, where ¢ is the number of years since the
tree was planted and H s the height of the tree, in feet.

Helte5
0sH= 100

l':.‘__',' i 'VJ'- = ‘,l{'" :

% R R
Howmmymnaﬁcrﬂ:emuplmmdmdn
mode predict the tree will reach a height of 65 feet?
A) 200

By 23

0,

Dy 17

[ SRR R e B R R
Accarding to the moded, which of the fallowtng
statersents is true?

A} The tree was 3 feet tall when planted.

B) The tree is expectad to increase in height at a rate
of 3 fect per year.

C) The tree is expectad Lo increase in height at 2 rate
of 1 (oot every 3 years.

D} The tree is expected to reach a maximuwm betght
of 3 feet.

Math Section 50
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Geoammﬂ.zswbnurbdomuxm.mdlw
warks 40 bours per week. GeofT's employer
withholds (takes out) 10.65% of Geoff's income for
taxes, What are Geoff's total weeldy earmings afier
taxes are withheld?

A)  §5941
B}  $55.90
C) $330.60
D) $370.00

ntheequadmbclow.ciucomm ‘

(x+c)z-25 ¢
For which of the following valoes of ¢ is x = -2
a sulution to the equation?
A) =7
By -3
C 2
D) 1o

o/ ?
/

Which of the following could be an equation of the
line grapbed in the xy-plane above?

A} y=2x-6
B) y=2x+3
C) y=-2x-6
D} ysjuf)

AVOMI G Uad Gippbeg i revse o anp 00101 T page it Bega

46

A certain forest is 253 acres. To estimate the
numbxt of trees in the forest, a ranger randomly
selects 5 different 1-acre parcels in the forest and
determines the number of trees in each parcel. The
numbers of trees in the sample acres are 51, 59, 45,
52, and 73. Based on the mean of the sample, which
of the following ranges contains the best estimate for
the number of trees in the entire forest?

A) 11,000 to 12,000
B) 12,500 to 13,500
C) 13,500 to 14,500
D) 18500 to 19,000

Math Section 51
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Iy >

I TR
Logranaity

s LA DN"2 £S3

The table bedow the results of a survey of bigh

year, the budget will incrense by 2.5%. What will the i school students who plan to attend college. It shows
town's budget be next year? i whether the students plan to attend a 2-year college
or & 4-year college and whether the students plan to
A} $1,025,000 : attend an instate or an out-of-state college
B) $1,250,000 :
g College Planning Survey
C) $2,050,000 : "2 *
$2.500,000 year | A-year
L ; .| coltege | cotege | T
i In-sate 18 16 3
i Out-of-state 4 12 16
| Tocal 2 3 50
. !
i What percent of the students surveyed plan to attend
an ous-of-state 4-year college?
A) 12%
5 B) 24%
C) a3%
D) 75%

Unsthortzed copytng o rewse of a0y St of this page & lagal

v CconTinue

Math Section 52



Lesson 30: PSAT Practice - Calculator

'.‘_:.,' LN

L o sr | R e L P e e IhOTT

The current popalation of 2 country is 6.0 million people. It is
estimated that the population of the country will double every 30 years.
Of the following, which graph best represents the country’s estimated
population growth?

A) '\ B)

Lo

a0 3 . 40 }
35 ] g 35 L
¥ w g(bb 11 /
4 3111 7 20 =
’ mn—ih—o-—l--' l, /
8 15 1 — é . -
=0 105 :
5 - T | ENEEN
R : 0 - e
0 20 40 & S0 100 0 20 40 60 B0 100
Years froen oow Yeuwrs from now
D
C) ot Y il ) w} .
D 33 } 35'
DHERUAT 13 i
T W - g 20 -t
!,. 15 ,/ e 15
10 : 0 4
& s L8 = !
T ; - 0 ‘ >
0 20 40 & 80 100 O 2 4 60 80 1N
Years from oow Years from now
Urntherioad copying o6 muse of ary part of Sk sage s Kegat 48
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Megan played 5 Sudoku ganyes thar were at medium
difficulty level. The mean completion time per game
was 5,9 minutes. She completed a sixth Sudoku game
in 2 minutes and 54 seconds. Which of the following
statements mugt be true about the changes between
Megan's completion times for the 6 games and her
completion times for the 5 games?

A) The mode of the 6 completion times decreased.

B) The median of the 6 completion times remained
the same.

C) The mean completion time per game for the
6 games increased by 2.9 minutes.

D} The mean completion time per game for the
6 games decreased by 30 seconds.

Urnzhortoed copping o mewse of 2vy et of this pege b Bagel 49
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Salma completed a downhill ski race, The graphs below represent bey
elevation over time and her distance traveled over time as she raced

down the mountain

X 4 ,
- 4 ‘ .
2,500 L 25 4——
B .-7’,7

g 2000 - 2.0+

'_r‘, £500 e

X

1,000 +—4 N 1.04——1-A
=L AN d B
| /
R e e e e 0.4
0 : - 0 :

T
0 05 10 15 20 25

N (minutes)

Which of the following is closest to the total distance Salma had
traveled when she reached an elevation of 1,500 fect?

A) 0.6 mile
B} 0.9 mile
C) 1.1 miles
D) 1.5 miles

Uraishiroed copying o seuse of sy pat of this page i ilegal

50
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Distance traveled (miles)
B~ %
|
|

T
0 05 10 15 20 25
Tiane (minenes)
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A gym affers only a cycling class and a yoga class a1

the same time oa Saturday momings, The fitness

director st the gym kept track of the number of males

and females in these two classes last Saturday !
maring. The data are displayed in the table below.

Saterday Morming Classes

Mades | Females
Yoga 18 2
Cycling 21 17
To the nearest percent, what percent of the people

who attended classes that morning were malesinthe |
yoga classt i
Al 15%
B) 23%
C) 4%
D) 46%

Mathortzes copping of mmuse of A (ur! of S page i Begel SI

R A R A S e

- 4]

R S T S
Gold is often used with otiver metals, such as copper
and zing, to make jewelry, Approximately 58% of the
mass of & certain 40-gram necklace &s gold. The
density of gald Is 19.3 grams per cubic centimseter,
What i the volume of gold, to the nearest tenth of a
cubic centimeter, in the necklace?

A) 08
B) 12
C) 4AS
D) 232

Math Section 56
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C Wi
For questions 22-25, solve the problem and f m}"_
enter your answer in the grid, as desaribed nms. meay 1)
below, on the answer sheet,

1. Although not required, it is soested that
you write your answes in the boes at the Lop
of the columns to help you fill in the drckes Grid n ‘
accurately. You wil receive creditonly fthe  "#5uit]
dircles are filed in comactly.

2. Mark no mora than ane circle in any column

3. No quastion has a negative answer.

4 Same problems may have more than one
corect answer. In such cases, orid only one
answer

5. Mixed numbers such o3 3% fewst be gridded
as 35 0r 7/2.0F f@umamm

grid, it will be interpreted as 3‘2'"‘“ 3-} 3

6. Decimal answers: if you obtain a decimal
answaer with more digits than the grid can
accommodate, it may be either rounded or
truncated, but it must il the entive grid,

o)
@@1ﬂ@@®,®%dm

ity

'
e ®

b4 bt b I o

Unthortand coprying o euse of sy G of this page b egal 52 m
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Angelo grows vegetables and sells them at a furmers' | Questions 24 and 25 refer to the following

market. The price of 2 cucumbers and 1 pepper is . information.

$3.15, and the price of 3 cucumbers and 2 peppersis |

§5.35. Based an this pricing, what would be the price, ¢ A random sample of 400 town voters were asked If they
in dollars, of 4 cocumbers and 3 peppers? (Disregard =~ | Plan to vote for Candidate A or Candidate B for mayor,
the $ sign when grdding your answer. For example, The results were sorted by gender and are shown in the
if your answer is $1.37, grid 1.37) | Wblebeow.

Plan 1o vote for | Plan to yote for |
Candidate A ! _Candidate B
Fervale, 202 —

I —— e

|
|
|
r’_nﬂlf 34 _] &“7

o ) [

T AT Taay o S A e ’ LT IR e ay f G L e R e 2T EN- A o o Lt~ ]
--. o 453y Ul e e gt T nia : -.:':'ﬂ:tf»':..- - 1 IO T I E £ s 2
2y-2x=8§ The town bas a total of 6000 voters, Based on the
y+6x=11 i table, what is the best estimate of the number of
voters who plan to vote for Candidate A?
If (x, y} is the solation to the system af equations

above, what is the value of 7y 7

5 T A R R T S R
The percentage of voters in the sample who answered
that they are both female and planned to vote for
Candidate B is p%, What is the valwe of p 7

STOP

If you finish before time is called, you may check your work on this section only.
Do not turn to any other section.

Unishotoes copying or resue of sy aet of this pege b ikeol

53
Math Section 58



Lesson 31: Fraction Review

Fractions
Fractions are a part of a whole.
This means they are created through division.

This understanding helps us operate with fractions.

Multiplication

Multiplication is the easiest operation to do with fractions. This is
because division is really a specific type of multiplication (division is
defined as the inverse of multiplication - so multiplying by 1 over)

To multiply, we simply multiply numerator by numerator and
denominator by denominator. This is because we can chose which
order to multiply in as multiplication is associative and commutative.

a c 1 1 . _
Z? — a.Z.C.; dis-associating
I 1 .
= a-c-zog commuting
11
= (a-c)-(g°;j associating
= ace I multiplying
bd
ac o
= ﬁ multiplying
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Simplifying Fractions

Simplifying fractions comes from the understanding that fractions
are formed through division. Since multiplication is associative, we
can chose to do portions of the division first.

8 42 _4(2) 4 4
10 52 52) 5 5

Here, since 2 is a factor of both 8 and 10, instead of choosing to do
4*2 and 5*2 first (what we would have to do based on order of

operations - a division bar is a grouping symbol, just like parentheses),

we can chose to do 2 divided by 2. This is 1. Since one is the
multiplicitive identity, our result is four fifths.

This only works when we have only multiplication and division

(multiplication is only associative with other multiplication not addition),

but can work with algebraic expressions that have been grouped via
parentheses.

x*+3x+2 _ (x4 D(x+2) _(x+1)(x+2)
xX+2 xX+2 (x+2)
=(x+ 1)l
=(x+1)
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Addition

Adding fractions is more complicated than multiplying them. The key
to doing so is understanding that a fraction is a part of a whole. In
order for it to make sense to add two fractions, they should be part
of the same whole. This means we need a common denominator.

To get a common denominator, we multiply by 1. As 1 is the
multiplicitive identity, multiplying by it does not change the value of
the original fractions, only their forms. The form of our 1 will
depend on the fractions involved.

(It is often easiest to use the least common denominator as it will
decrease the likelihood of needing to simplify later)

4 2 we will need to express both fractions as part
—+— of the same whole. Here, 15 will be that whole.
5 3
each term is multiplied by the 1 that will
4 3 + 25 make the denominators equal.
= —e— —e—
53 35
12 10 we chose to do the multiplication first
= —+ — instead of the division
15 15
22 Now that each fraction is part of the
= — same whole, we can add the numerators
15 together to tell the total parts of the whole

It is easier to leave this as an improper fraction, though
sometimes we will be able to simplify the sum.

This can also be done with algebraic expressions
x 4 xx 43
— + — - —— + —_——
3 x 3x x3

x> 12
= — 4+ —
3x 3x
2 note: These x's cannot be
_x +12 simplified (divided to 1)
3x because addition is present
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Division - also known as Complex Fractions

Division problems involving fractions can be difficult. One of the main
reasons is because we need to be sure of where the fraction is (humerator
or denominator). Either way, the process is the same.

We want to eliminate the extra division. We do this using multiplication by 1
again.

s s 3 here the extra division is in the numerator. That
3 =3 means we need to eliminate division by 3. We do
4 4 3 that by multiplying by 1 in the form of 3/3
53 | o
= we associate the multiplication and
4e3 division by 3 in the numerator
_ >l This gives us the multiplicitive identity
443 and eliminates the complex fraction
5
12
5 5 4 here the extra division is in the denominator. That
- = —e— means we need to eliminate division by 4. We do that
3 3 4 by multiplying by 1 in the form of 4/4
4 4
5e4

_ we associate the multiplication and
Jed division by 4 in the denominator
4

5¢4  This gives us the multiplicitive
= identity and eliminates the complex
3¢]  fraction

Note that even though these two problems looked very
much alike, they produced vastly different answers
because of where the second fraction was located
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Lesson 31: Fraction Review

You may want to do work on separate pages.

Evaluate each cxpression.

11 |
1) e 2_
g
3) '—+—§-
3 1
1 3
S
n_2__8
.

Find each product,

9) 2.~

10

]

1y =2.-=

) 6

13) —4- -+

y =
5.8, 3.1
9 2 10

Evaluate each expression.

Math Section 63
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Lesson 32: Egyptian Fractions

National Council of Teachers of Mathematics
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1. What fraction do you think that Il represents?

2. Using this pattern, how would you represent % ?

For the most part, the Egyptians used only unit fractions
(a fraction with the number 1 as the numerator). One of
the few fractions that existed in a form other than a unit

fraction was % It was represented as follows: F

Furthermore, fractions were represented without repeating
the same fractions by using sums of progressively
smaller fractions. For example, g would not be represent-

i, 1. 1 1.1 1,1
ed as gtgt+tgtaotg butratheras2 +18.Wecall

this representation an Egyptian fraction.

3. What sum of unit fractions could be used to represent
5
57
The symbol for % is different than the other Egyptian
symbols. It is written like this: Z
The symbols were written next to each other to show a
sum of fractions. For example, % would be represented
as the sum of % and %. It would be written like this:

A ——

111

4. \What fraction could be represented by the two-unit

fraction symbols ( ”:” M ) at the start of this

activity?

5. How could you represent g using Egyptian symbols?

Egyptian Fractions

Fractions have a long history of use in
mathematics, but they have not always been
written as we see them today. About 5,000 years ago
the ancient Egyptians represented fractions using
symbols like these: <> <>

parts of the whole, so

The <= shape means part, and the marks indicate the

< represents .

The Egyptians used different hieroglyphs to represent
different values:

1 10 100 1000

V] @ | g

Single Stroke | Cattle Hobble

Rope Coll Lotus Plant

They also used these symbols to represent fractions. For
example, according to the table above, we can represent

.
nan

6. How would you represent 11—2 using Egyptian hiero-
glyphs?

21_3 in the following manner:

7. How would you represent - using Egyptian

1,234
hieroglyphs?

A Method to Determine Egyptian Fractions
A useful method for translating a given fraction into an
Egyptian fraction is to determine if % is less than the

given fraction. If it is not, determine the largest unit
fraction that is less than the given fraction. List the largest

unit fraction (in some cases %) as the first part of the

Egyptian fraction. Then subtract it from the given fraction.
Use the result, or the “leftover” fraction, to find the next
unit fraction that is smaller than the “leftover” fraction.
Repeat this process until the “leftover” fraction is a unit
fraction.
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For example, in determining the Egyptian fraction for S

first determine if % is less than % Since % is equivalent to

%, and % is less than §, we know that % can be

used as the first part of the Egyptian fraction for % So,

we subtract % from %

We know that % —% = % —% = %. Since % is in the form of

a unit fraction, we use the “leftover” of % to complete the

Egyptian fraction for % Therefore, an Egyptian fraction

for % is % + %. Let’s start this process using the fraction

3

8.1s % greater than or less than %? How do you know?

It is helpful to be able to compare fractions to % without

finding common denominators. We can compare the
numerator of a fraction to its denominator in the following
ways:
e |f the numerator is less than % the denominator, then
the fraction is less than %;
e |f the numerator is greater than % the denominator,

then the fraction is greater than %

This is also an efficient strategy for comparing two frac-
tions when one is greater than % and the other is less than
%. Finding common denominators becomes unnecessary.
Consider % and % We know that % is greater than

% because 9 is greater than 7 (which is % of 14). We also
know that % is less than % because 5 is less than 6

(which is % of 12). Therefore, by using the benchmark

5

; 1 9 o5
fraction of 5, we know that VIRETE

9. Using the benchmark of% to compare % and g, deter-

mine which fraction is greater. Explain your reasoning.

Let’s return to finding an Egyptian fraction to represent

% We saw that % is less than % A unit fraction that is less
than % is %. List % as the first unit fraction in the Egyptian
fraction for g
This “leftover” portion of % is already in the form of a unit

and then subtract %from %, leaving 1/8.

fraction, so the process is complete. An Egyptian fraction
Sig 141 L
for gls g7+ or these symbols:. i ':,':'

Math Section 65
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10. Determine an Egyptian fraction for g.

11. Determine two different ways to represent% using
Egyptian fractions. (Hint: You are not required to use

the largest unit fraction less than %.)

This method of determining Egyptian fractions has a use-
ful application to sharing situations. Consider sharing 3
brownies among 5 people. We could share the brownies
fairly by dividing each one into 5 pieces and giving each
person 1 piece from each brownie. Each person receives
% of a brownie, as illustrated below by shaded portions.

1 1 1
5 5 5

Brownie 1 Brownie 2 Brownie 2

Now let’s apply the method for determining Egyptian frac-
tions. If we begin with the same 3 brownies and find the
largest unit fraction of a brownie that we can give to each
of the 5 people, we could give each person % brownie
and still have % brownie left to share.

1 1 1

2 2 2

Brownie 1 Brownie 1 Brownie 1
12. Divide the last % brownie into 5 equal pieces and
share them evenly among 5 people. What fraction of a

brownie will each person receive? How do you know?

13. Using this process as a guide, determine an Egyptian

fraction representation for %

NCTM Student Math Notes, March 2009
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14. Explain how the method for determining Egyptian frac-
tions could be used to share 4 pizzas fairly among 5
people. Represent your solution and strategy with both
a drawing and a written description.

In the brownie example, we saw that % brownie results in

a bigger piece than % brownie. We can compare these

fractions without finding common denominators. This is

true for all unit fractions.

15. Explain how you know that % brownie is greater than
% brownie. Describe how the strategy for comparing
fractions can be applied to all unit fractions.

16. Explain how to use this strategy to compare % and ﬁ

17. Now imagine 2 pizzas of the same size. One has %
remaining, and the other has % remaining. How can

this fraction comparison strategy help us to determine
which pizza has more remaining?

18. Use this strategy to compare and
reasoning.

Explain your

We can use Egyptian fractions to compare fractions. For

example consider § and @ Both fractions are greater

than -, so the benchmark of 5 strategy is not sufficient

>
for determining which fractron is greater. The numerators

are not the same, and the same number of pieces are not
“missing” from the fractions, so neither of these strategies

will work on their own, either. Let’s see how finding the
Egyptian fraction representation might heIp

1,01 _1.,. 1
5 —+§,and _‘_+10'
, SO we must compare the
1
10°

we can conclude that % is greater than ﬁ. We just used

With Egyptian fractions: 2
Both fractions are greater than
parts that are greater than = Srnce = |s greater than

a combination of strategies to determine which fraction is
greater.

19. Use Egyptian fractions to compare and
Explain your reasoning.

20. When ordering a list of fractions, it is often helpful to
apply several comparison strategies. Order the follow-
ing list of fractions from least to greatest:

11

8 9 8
14 16 10 .

olw

3
7

—_

Describe the strategies you use to complete this task.

Can You .

« compare % and @’?

e determine the unit fraotron sum for 2 E

« find three different unit fraction sums for §?

Did You Know That ...

« Fibonacci proved that every simple fraction can be
represented as the sum of unit fractions? The method for
finding the sum is called a greedy algorithm.

« an infinite number of unit fraction sum representations
exist for every simple fraction?

Mathematical Content

Representing fractions, comparing and ordering fractions,
adding and subtracting fractions
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