Algebra 1

Refresher Packet

Contains refresher problems for the
following Algebra 1 skills:

Order of operations e Graphing a line in standard form
Evaluating algebraic expressions using intercepts

Properties of real numbers Find the slope given 2 points
Solving 1-and 2- step equations Write the equation of a line

Solving equations containing given a point and the slope
distributive property Write the equation of a line

Solving equations with variables given 2 points
on both sides Graphing linear inequalities

Solving absolute value equations Function Notation

Solving inequalities Systems of Equations (graphing,
Graphing a line in slope substitution, and elimination)

intercept form Factoring

This packet is highly recommended. All Algebra 2 Honors
students will take a test on these skills at the end of the first
full week of school. The exact date of the test will be given

when students return to school.
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Order of Operations

b dligehra

P.E.M.D.A.S.
Parenthesis | Exponents | Multiplication | Division | Addition | Subtraction

Then exponents

PwbdPE

Simplify 4 + [-1(-2 — 1)J?
=4+ [-1(=3)F°

=4+ (3]

=4+9

=13

Simplify 16 — 3(8 — 3)2+ 5
=16-3(5)2+5
=16-3(25) + 5
=16-75+5

=16 — 15

=1

Try these (without a calculator):

1. [-2+42-10(2)] = 2
2. 5[4 +3(2)]+ 10

3. 10-(9-5)?+ (-3)

4,100 +25-8 + 33

5. (-2 + 10)(4 + 2) + 12 + 8

Perform the operations inside a parenthesis first

Then multiplication and division, from left to right
Then addition and subtraction, from left to right

Simplify 4 — 3[4 —2(6 — 3)] + 2
=4-3[4-2(3)] +2
=4-3[4-6]+2
=4-3[-2] =2

=4+6+2

=4+3

=7

Simplify 16 + 2[8 —-3(4 - 2)] + 1
=16+2[8-3(2)]+1
=16+2[8-6]+1

=16 +2[2] +1

=16+4+1

=20+1

=21
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Evaluating Algebraic Expressions 1 QP

AT (CFRPA

2

Evaluate ab? — ac 4xy

a=2,b=-4,andc=% Evaluate —z+10

(2)(-4)2 — (2)( %) x=5,y==andz=-15

(2)(16) -1

32-1 2

31 @WEG) @) s 1
—(-15)+10 15410 25 5

Evaluate |2bc + 4a| Evaluate -2|—9xy — z?|

a=-8,b=4,andc=2
x=-3,y=4,andz=5

-2|-9(=3)(4) — (5)*
|16 + —32| =|-16| =16 -2|108 — 25| = -2|83|= -2(83) = -166

12(4)(2) + 4(=-8)|

Try these without a calculator:

6. Evaluate bc®—adfora=-2,b=3,c=-4,and d = 4.

7. Evaluate |a(b + d)?+ c|fora=4,b=-7,c=5,andd = -1.

8. Evaluate forx=15andy=-1

X—-y
y2+7

9. Evaluate % |a + 3b?| + 8 fora=7 and b = -3

10. Evaluate 5x* 4+ 2x3 —8x+ 8 forx = -1

4
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Commutative Property of Addition: You can add a group of numbers in any order

1+4+7=7+1+4

Properties of Real Numbers @W
Algebra

Commutative Property of Multiplication: You can multiply a group of numbers in any order

2-4:6=6-24

Associative Property of Addition: numbers can be added in any order by using grouping symbols

6+(9+3)=(6+09)+3

Associative Property of Multiplication: numbers can be multiplied in any order by using grouping
symbols

(4-6)-2=4-(6"2)

Additive Identity: When you add 0 to a number, the answer is always the number

4+0=4

Multiplicative Identity: When you multiply a number by 1, the answer is the number

x1=7

Multiplicative Property of Zero: When you multiply a number by 0 the answer is always 0

9x0=0

Distributive Property: Multiply the outside number by each term on the inside of the parenthesis.

a(b+c)=ab+ac 3(2x —8) =6x —24

Substitution Property: Replacing an expression with an equal quantity.

(3+7)m=10m If 32+ 49 = 12, then 9 + 4g =12

Reflexive Property: Two identical expressions will be equal.

4+5=4+5 3a=3a

Symmetric Property: A statement of equality is also true if written backwards.

Ifa=Db,thenb=a If 4x + 2 =10, then 10 =4x + 2

Transitive Property: (see examples)
Ifa=Db,and b =c,thena=c
If2x +1=7,and 7 =5x—8,then2x+ 1 =5x -8

Multiplicative Inverses: Two numbers whose product is 1
2 7

2- V=1 2. 1=
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Try these:

Name the property shown by each statement.

11. 1-4=4

12. (3+4)+5=-3+(4+5)

13. 3-(8-0)=(3-8)-0

14. 2+0=2

15. np=pn

16. --3=1

w =

17. f+g=g+f

18. a+(b+c)=a+(c+bh)

19. If8=2x,then2x =8

20. 19-0=0

21. 4+6-2=4+12

22. 9=9

23. If2-3=6,and 6 =12 + 2,
then2-3=12+2

24. 2(x +6)=2x+ 12

25. (x—7)3=3x-21




Solving 1- and 2-step equations

x+4=-10 y-22=-52
X
;8
-4 -4 +22 +22
x=-14 y=-30
3x+7=73 ax—12 =98
-7 -7 +12 +12
3x =66 (2) 2 x=110(2)
X=22 x=220

Try these without a calculator:
26. x+11=-30
27. x—21=54
28.
29. -7x =-56

30. 2x-9=51

ALGLARA

S
) = ]
ruN!

-6x =27 -
-6x = 27 (5);=8(5)
-6 -6 x =40

X —201‘—4.5

2

%leO 2(x+1) =12
(9)%"=10(9) x+1=6

2x =90 Xx=5

x=45

31. — =+ 5=

32. 5(x—-9)=20

33. -6x+12 =285

34, =2

5 50
35. 5-3x =29
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Solving Equations Containing Distributive Property

2(x +9) =13 10 — 4(x + 8) = 28
2x +18 = 13 -10 -10
2x = -5 —4(x +8) = 18
Xz_g —4x — 32 =18
+32 +32
—4x =50

X = —22—5 or-12.5

Try these without a calculator:
36. 6(2x —8) =15

37. 11+4(x+9)=0

38. 2(x—1)+3(x+5)=7
39. 32=8-5(x+8)

40. -9(3x + 10) = 20
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Solving Equations with Variables on Both Sides

3Xx+2=4x-1 8y —9=-3y+2 3(x+4)=2(x-1)
-4x -4x +3y +3y 3X+12=2x-2
X+2=-1 -2X -2X
.2 2 1ly-9 = 2 X+ 12 =-2
X =-3 +9 +9 12 -12
¥ =3 11y = 11 x = -14
y=1
2X +5=2x—3 3(6x — 10) = 2(9x — 15)
-2X -2X 18x —30 = 18x — 30
5=-3 -18X -18x
—-30=-30
No Solution

Infinitely Many Solutions
Variables cancelled out
Remaining statement is untrue Variables cancelled out
Remaining statement is true
Try these:
41.6x+7 =8x—-13
42. 3 -4x =18 + x
43. -3+ 12x=12x -3
44. -8(4 + 9x) = 7(-2 - 11x)

45. 8(x+1)+3(x—-2)=-3x+2



Solving Absolute Value Equations

| x+2|=7

X+2=7 or x+2=-7
X=05 X=-9

3|4x — 2| — 8 = 22

3|4x — 2| =30

|4x — 2| = 10
4x—-2=10 or 4x-2=-10

4x =12 4x = -8
Xx=3 X=-2

Try these:

46. |3x - 6| = 21

47. 2|5x + 20| = 80
48. —6|2x — 14| = -42
49. |2x + 9| = 30

50. -3|x + 7| = 36

|2x—-3|-4=3
|2x-3|=7
2X—-3=7
2x =10
XxX=5 X=-

2lx + 7|+ 10 = 4

2lx+ 7| = —6
lx + 7| =-3
No Solution

Absolute value cannot be
negative.

10

2X -3 =-7
2X = -4



Solving Inequalities

Remember: If you multiply or divide by a negative, you need to turn the inequality around.

x+325 3x-7<-16 -5x + 10 =2 -45
-3 -3 +7 +7 -10 -10
X2 3Xx<-9 -5x =2 -55
X <=3 x <11

e R i I I ‘I S — — >

e 1 1
2 0 2 4 B & 10 1z 14

3(2x +10)—8<7 3x +12<7x + 34
6x+30-8<7 -/X -7X

X +22<7 Ax + 12 < 34
6x <-15 —12 -—-12
X<-=-2.5 “4x < 22

I T O Y Dy I I X2 -5.5

‘-II | L L L L bl DL |-.-
09 8756 54 32101

| |
Bl B

Ll I T Y I
11 L I
08 876 54 32101

Try these:

91. -4 + x <12

A
v

A

92. -2x+ 10> 22

v

E3.2x+7<x-4

A

v

54. 6(x + 5) < 15

A

v

55.4 (x—-7)<3(2x—-1)+3

4
v

11


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=15p98I9itimSIM&tbnid=7FI9BhPku-94XM:&ved=0CAUQjRw&url=http://worksheets.tutorvista.com/graphing-inequalities-and-systems-of-inequalities-worksheet.html&ei=gKOuUdKZMYv49gSn9oGIBA&bvm=bv.47380653,d.eWU&psig=AFQjCNEB7EzZooluqzctzVdjxMCom6uFkw&ust=1370486014848381
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=OUCA35_aD9konM&tbnid=vkshhwl_IIe3NM:&ved=0CAUQjRw&url=http://bdaugherty.tripod.com/GCSEMaths/inequalities.html&ei=TJ-uUYHNIoeG9QTogIEY&bvm=bv.47380653,d.eWU&psig=AFQjCNE0PeMoSK7fZt2ZPgR5PwTfXhIvFw&ust=1370484872398928
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=orVXUvuD1jbZUM&tbnid=9gq8xI4WdoKzWM:&ved=0CAUQjRw&url=http://www.thegmatbootcamp.com/algebra/gmat-inequalities/&ei=G6CuUafiBIXA9gTm94B4&bvm=bv.47380653,d.eWU&psig=AFQjCNE0PeMoSK7fZt2ZPgR5PwTfXhIvFw&ust=1370484872398928
http://hotmath.com/hotmath_help/topics/inequalities.html
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=15p98I9itimSIM&tbnid=7FI9BhPku-94XM:&ved=0CAUQjRw&url=http://worksheets.tutorvista.com/graphing-inequalities-and-systems-of-inequalities-worksheet.html&ei=gKOuUdKZMYv49gSn9oGIBA&bvm=bv.47380653,d.eWU&psig=AFQjCNEB7EzZooluqzctzVdjxMCom6uFkw&ust=1370486014848381

Graphing a Line in Slope Intercept Form

Graphy:_zx+3 Graphy:gix—4 Graphx=4

-,

Slope -3/4 y-intercept of 3

down 3, Fight 4 e

| ' %
2nd point on the £ -4
line
r
Try these:
: |
56.y=%x+3
: 4
_ : A
57.y=-3x+5 l l
e s 43 2 00 1 2 34 5 61 ™ s a3 a0 1 2 34 s 6
1 ! -
58.y=—-x-2 ! ;
4 ) —
. 4
. -5
50.y=-1 : |
‘ Y
60.x=3
¥ I )
[ ! J
4 ; :
, l l
P tl) I 2 3 4 5 6 |F e 5 4 3 2 ;l) = b 71_? ] [T,
= : ’
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Graphing a Line in Standard Form Using Intercepts

-2X + 3y =-12 2X+y-=1=0 4x + 2y =10
2x+y=1
x-int: -2x + 3(0) = -12 x-int: -2x+0=1 x-int: 4x + 2(0) = 10
-2x =-12 2x=1 4x =10
X=6 X = —% x=2.5
y —int; -2(0) + 3y =-12 y-int: -2(0) +y =1 y-int: 4(0) + 2y = 10
3y =-12 y=1 2y =10
y=-4 y=5
: 4
1 3 5
1 . [ 1 F] 3 4 [EI'U] -r/ q :l
1 1 3

4 -3 2 A 2 3 4 5 !

; (,\111"'|:4s:.'ﬂ
/[o. -4 ’ i
5 - -4

Try these: 4 :.

61. 3x — 4y =-12

62. —5x + 3y = -15 P e,
63. 4x -8y =12 B .

64. ~x-2y=3 !

65. 6x—4y+10=2
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Find the Slope Given 2 Points

(-3, 6) (15, -6) (5, -8) (5, 10)
—6—6 _ 10—-8
15— -3 "~ 5-5
(2,-4)( 8, -4)
-12 _ 18
18 )
Undefined:

—Zz These points create
a vertical line.

Try these: Reduce all answers if possible.
66. (-5, -7) (10, 4)

67. (4, 10) (6, 10)

68. (-4, 12) (8, 11)

69. (1, 0) (7, -2)

70. (-14, 6) (-14, 9)
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Given two points:
(X1, ¥1) (X2, y2)
Slope Formula:
Yo— Vi1
X2 — X4

_ —4——4
8—2

MR. SLOPE GUY
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Write the equation of a Line Given a Point and the Slope

slope = 2 slope = —% slope = 0 T
H . . y=mx+b —
point(-4, 7) point (5, -3) point( 8, -13) o -
y=mx+b y=mx+b y=mx+b =
7=2(-4)+b 3=-2(5)+b  -13=0(8)+b
7=-8+D 3=-=+b 13=0+Db
15=b = % 13 =b
y =2x +15 y:—3x+§ y =-13
(do not write Ox for slope)

Try these:
71. slope =-2

point (5, 8)
72. slope = é

point (10, -7)
73. slope =8

point (-9, 0)
74. slope = %

point (-6, 3)
75. slope =0

point (15, -12)
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http://zonalandeducation.com/mmts/functionInstitute/linearFunctions/linearFunctions.html

Write the Equation of a Line Given 2 Points

(-2, 5)(3, 1)

Find Slope: 1> .2
3——2 5

Find y-int: y=mx+b
1=-3)+b
1=—=+h

17 p

Equation: y :S_EX + %
Try these:

76. (1, 4)(-2, 5)

77.(0, -4)(6, 8)

78. (3, -2)(9, -2)

79. (8, 10)(-4, 8)

80. (10, 6)(10, -8)

(2, 5)(-10, 2)

16

(4,-2)(4, 6)

6——2 8

4—4 0
undefined

so, the equation will be
X =4
Since the slope is undefined,

the line is vertical and passes

through x = 4 only.



Graphing Linear Inequalities

y<2x-4

y>-Yax+1

<
>

The boundary line is a
solid line because it is
| g ncluded in the region
since the inequality is 3

y 1
Ly i {
¥ 0
5 ~
= ™
1
1 1% |
L, x a '
<
i X e 9 $ -4 - 12 4

EFETEER

Try these: J
I
82.y=-x+2 2 - -
! -6 -5 -4 -3 -2 _[_(l) I 2 3 4 5 6
Y6 5 4 3 2 l—? 3 T s o |F B
83.y<3 !
84. y > 4x * .
2
85.y+5< SX
¥ ,
J
) X l
EEEEEELEEE 6 o s 430 ltl) 73 4 5 6 F |6 s 432 —l? I 2 3 4 5 6 |
-1 B i
1
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Function Notation

If you use x to represent your domain values, here's an example of function
notation:

fx)=x+1 (You read f(x), as "f of x".)

So f(3) would look like this: f(3) =3 + 1
f(3)=4
What if we have f(-5)? f(-5)=-5+1
f(-5) = -4
Interpreting the final answer:
e fis nota variable. You do not solve for it.

e f(-5) is simply an “announcement” that in function f you have plugged in a -5.
e -4 is the solution.

Try these:

86. If f(x) = -5x + 9, then find f(3).

87. If f(x) =2 x — 17, then find f(-10).
88. If f(x) = x* + 19, then find f(2).

89. If f(x) = 4x? + 2x — 1, then find (6).

90. If f(x) = -x2 — 6x, then find f(-9).

18



Solving a system using graphing

y=-x+3

/vy:—%x—l

y=%X

y=§x+3

solution:

solution:

2, 1) “

[ (_2’ 0)

y=2x+4

2x +4y =12

y=2x-1

-2X+ 3y =9

I

Parallel lines

have no

2x+4y =12

solution.

4y =-2x +12

y=-%x+3

Try these:
91.y=4x+2
y=-Xx—-2

92. y=—3x+3

93. y=3x-4

94, y=3x+7

95. x+2y=-4

‘\

Put in slope-intercept form:

-2x+3y=9
3y=2x+9
2
y—§x+3

(0. 3)
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Solving systems using substitution

3x-7y=-14 10x +y =35 x+2y=3
Xx=2y-3 4x-71=-23 2x + 4y = -6
3x-7y=-14 Solve for wae y in the first equation:
M Solve for the x in
x=2y-3 y = -10x + 35 the first equation.
Do not plug it back into itself! X = 'ZY +3
3(2y - 3)- 7y = -14
by-9-7y=-14 4x - 7(-10x + 35) = -23 2(-2y +3)+4y=-6
y-9=-14 4x + 70x - 245 = -23 4y + 6+ 4y = -6
-y =-5 74x - 245 = -23 6= -6
y=5 74x = 222
x =3 Not a true
y = -10x + 35 s;\;ra‘rer:\e:‘r S0,
y = _10(3) +35 0 soluTion
y=5

Solution: (7, 5) Solution: (3, 5)

Try these.

96. y=6x-11
-2X =3y =-7

97. y=-5x-17
-3x—-3y =3

98. -4x+y=6
-9x -y =21

99. -3x+3y =4
-X+y=3

100. -2x -y =-9
5x -2y =18
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Solving systems using elimination

2x + 3y =20 3x -4y =-5 _
_ _ 2X+8y =6
LI Q 5% — 20y = -15
2 3v = 20 Multiply the 2" equation by -2
_)62;' +</ —4 so that the y’s will add to zero. 5(2x + 8y = 6)
P _'2; 3x — 4y = -5 2(-5x — 20y = -15)
V= -2(5x — 2y = -6)
=6
4 3x — 4y = -5 10x + 40y = 30
Choose one of the -10x + 4y =12 -10y — 40y = -30
original equations: -7X = 7/
x=-1 0=0
2x +6=4
-2x = -2 Choose one of the Infinitely Many Solutions
x=1 original equations:
3x. — 4y =-5
3(-1) - 4y = -5
Solution: (1, 6) -3 -4y =-5
-4y = -2
y =11
Solution : (-1, %)
Try these:
101. -4x -2y =-12
4x + 8y =-24
102. x-y=11
2x+y =19

103. 8x+y=-16
-3x+y=-5

104. -7x+y=-19
-2X + 3y =-19

105. 3x—-2y=2
12x -8y =8
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FACTORING POLYNOMIALS

Any Polynomial Factor by finding the GCF.

GCF 106. 6a’b? + 2ab =
8x® + 14x2 = 2x?(4x* + 7)
107. 18x° — 36x3 + 45x2 =
12x7 + 8x5 + 28x2% = 4x2(3x> + 2x3 + 7)

—18x*y7 + 24x%y3 + 42xy? = —6xy?(3x3y° — 4xy — 7
XYL A adTy”  aLxy Xy (3x%y =7 108. 3ac — 6a°c’ =

Factor using difference of squares.

Binomials
_ 109. 25x% — 49
Difference of Squares
2 _ — _
X 49 =@+ 7(x=7) 110. 144 — d?

1—9x% = (1 —3x)(1 + 3x)

4g° —h? = (2g® — h)(2g® + h) | 111. 64a* — 121b?

Trinomials Factor using any trinomial method.

2 __
a-landa#1 112. x 12x + 35

2 _ 6y —40 = (x — 10)(x + 4
XX (x =10)(x +4) 113. k2 — h — 20

x?>+11x — 60 = (x + 15)(x — 4)
x% —10x + 21 = (x — 7)(x — 3) 114. x% + 16x + 28
8x2—6x—5=(4x—-502x+ 1)
115. 10x%2 + 71x + 7
3x2 —7x+4=0Bx—-4)(x—-1)

6x2 —17x + 10 = (6x — 5)(x —2) | 116. 2x* —11x —21
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