ALGEBRA

A DEFINITIONS

A.1 WRITING EXPRESSIONS

Ex 1:

o0

A cup contains x marbles. Next to the cup, there are 2 marbles
outside. Write an algebraic expression for the total number of
marbles.

xz+2

Answer: There are x marbles inside the cup and 2 marbles outside,
so the total number of marbles is:

T+ 2

Ex 2:

000

Each cup contains & marbles. Next to the cups, there are 3

marbles outside.
Write an algebraic expression for the total number of marbles.

Answer: There are x marbles in each cup, and 3 marbles outside.
The total number of marbles is:

r+xz+3
which can be simplified to:

2x+ 3

T .

Each cup contains x marbles. Next to the cups, there is 1 marble
outside.
Write an algebraic expression for the total number of marbles.

r+rx+r+1

Answer: There are x marbles in each cup, and 1 marble outside.
The total number of marbles is:

E

r+zr+ax+1
which can be simplified to:

3r+1

Ex 4:

000

Each cup contains & marbles. Next to the cups, there are 3

marbles outside.
Write an algebraic expression for the total number of marbles.

Answer: There are x marbles in each cup, and 3 marbles outside.
The total number of marbles is:

z+3+z
which can be simplified to:

2x+ 3

Ex 5:

@) O O © O

Each cup contains x marbles. Outside the cups, there is 1 marble,
then 2 marbles, then another 2 marbles.
Write an algebraic expression for the total number of marbles.

l1+x+24+x+2

Answer: There are x marbles in each cup, and 1+ 2 + 2 marbles
outside. The total number of marbles is:

1+z+2+242
which can be simplified to:

2x 4+ 5

A.2 IDENTIFYING EQUATIONS OR EXPRESSIONS

MCQ 6: Is 27r an equation?

O Yes
X No

Answer: No, 27r is not an equation. It is an expression. An
equation must have an equal sign separating two expressions.
MCQ 7: Is 22 + y2 = r? an equation?
X Yes

O No

Answer: Yes, £2 + y? = r2 is an equation. It has an equal sign
separating two expressions.

MCQ 8: Isa+ b+ c an equation?
O Yes

X No



Answer: No, a + b+ ¢ is not an equation. It is an expression. An
equation must have an equal sign separating two expressions.

MCQ 9: Is 5z = 20 an equation?
X Yes
0 No

Answer: Yes, br = 20 is an equation. It has an equal sign

separating two expressions.

A.3 IDENTIFYING VARIABLES OR CONSTANTS

MCQ 10:

Consider the formula for the circumference of a circle:

C =2mnr

Identify the variables in this formula.
X C
O 2
O

X r

Answer:

e C and r are variables.

e 2 and 7 are constants.

MCQ 11:

Consider the formula for the area of a triangle:

1
A—ibh

Identify the variables in this formula.
X A
O

N|—=

X b
X A

Answer:

e A, b, and h are variables.

. % is a constant.
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MCQ 12: In the equation for Ohm’s law,
V=IR
find the variables.
XV
X I

X R

Answer:

e V., I, and R are variables.

MCQ 13: In the equation of a line
y=2r+1
find the variables.
Xy
O 2
X z

o1

Answer:

e y and x are variables.

e 2 and 1 are constants.

B NOTATIONS

B.1 SIMPLIFYING REPEATED ADDITION
Ex 14: Simplify:
rTt+x+x :
Answer: Repeated addition: x +z + x = 3z
Ex 15: Simplify:
n+n+n+n+n :

Answer: Repeated addition: n+n+n+n-+n=5n
Ex 16: Simplify:

x+x+2+2+2:

Answer: +2+2+2: +6
Ex 17: Simplify:

m+x+x+2><3:

Answer: —+ 2% 3= —+ 6
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B.2 SIMPLIFYING REPEATED MULTIPLICATION

Ex 18: Simplify:

o xoxz 7]

Answer: Repeated multiplication: x X x X x =«

Ex 19: Simplify:
-

Answer: Repeated multiplication: n x n =n

Ex 20: Simplify:
TXTXTXT :

Answer: Repeated multiplication: z X z X ¢ X x = x

Ex 21: Simplify:

+2+4+3=2"45
Ex 22: Simplify:

TXTXr—xXr=a1—a?

2

3

2

4

Answer:

Answer: —Tr XTI = — T

B.3 COMBINING LIKE TERMS

Ex 23: Simplify:
3z + 2x :

Answer:

+2x =

= bx

+x+x

Ex 24: Simplify:
2n +4n :

Answer:

+4n =

=6n

+n+n+n+n

Ex 25: Simplify:
2z —x =[]

Answer:

Ex 26: Simplify:

Sr — 2z :

Answer:
—2r = —r—x
=3
Ex 27: Simplify:
3n—2n =[n|
Answer:
—2n = —-n—n
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B.4 COMBINING LIKE TERMS

Ex 28: Simplify:
10z + 5z =| 15z ]

Answer:
10z 4+ 5z = (10 + 5)x
=15z

Ex 29: Simplify:
-0 {7

Answer:
x—8x=(1-8)x

=Tz

Ex 30: Simplify:
2x —4x — 3z :

Answer:
20 —4dx —3x=(2—4-3)x
=(-2-3)x
= —bx

Ex 31: Simplify:

x—2x—|—5x:

Answer:
x—2x+br=(1-2+5)x
=(-14+5=
=4z
C IDENTITY

C.1 WRITING ALGEBRAIC
SIMPLIFIED FORM

EXPRESSIONS

Ex 32:

000

Each cup contains x marbles. Next to the cups, there are 3

marbles outside.

Write an algebraic expression for the total number

marbles. Express your answer in simplified form.

Answer: There are x marbles in each cup, and 3 marbles outside.

The total number of marbles is:

r+xrx+3=2x+3

Ex 33:
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Write a formula for the perimeter of the rectangle using the
variables P (perimeter), [ (length), and L (width).
O Answer: The possible correct formulas for the perimeter are:

Each cup contains x marbles. Next to the cups, there is 1 marble e P=2(l+1)
outside.

Write an algebraic expression for the total number of
marbles. Express your answer in simplified form.

Answer: There are x marbles in each cup, and 1 marble outside.
The total number of marbles is:

e P=[+L+I+L

e P=2[+4+2L

Ex 37:

r+r+x+1=3xr+1

Ex 34:

Write a formula for the perimeter of the triangle using the

Each cup contains z marbles. Next to the cups, there are 3 variables P (perimeter), a, b, and c (side lengths).
marbles outside.

Write an algebraic expression for the total number of
marbles. Express your answer in simplified form. Pea+tb+e

Answer: A correct formula for the perimeter is:

Ex 38:
Answer: There are x marbles in each cup, and 3 marbles outside.
The total number of marbles is: 1
r+3+zr=2r+3 1 1
Ex 35: ] |

Write a formula for the area of the square using the variable A

@) O O © O (area) and s (side length).

Each cup contains z marbles. Outside the cups, there are 1 Amswer The possible correct formulas for the area are:

marble, then 2 marbles, then another 2 marbles. o A— g2
Write an algebraic expression for the total number of
marbles. Express your answer in simplified form. e A—sxs

Ex 39:
Answer: There are x marbles in each cup, and 14242 = 5 marbles ‘
outside. The total number of marbles is: ‘
14+z4+24+2+2=22+5 1 == =+
C.2 WRITING FORMULAS FOR PERIMETER AND L }
AREA L
Ex 36: Write a formula for the area of the rectangle using the variables

| A (area), I (length), and L (width).

Answer: The possible correct formulas for the area are:

e A=[xL=IL

1 e A=Lxl=1LI
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C.3 SIMPLIFYING EXPRESSIONS

Ex 40: Simplify the expression:

2z +4+2 2= 3z +2]

Answer:

2 4+4+z—-2=20+44+2-2
= +4—2 (combining)

(identifying)

=3Jx+2 (simplifying)
Ex 41: Simplify the expression:

3z +5— 2 —3 =2z + 2|

Answer:

3x+5—z—-3=30+b-1-3
+5—3 (combining)

(identifying)

=2r 42 (simplifying)

Ex 42: Simplify the expression:

J:+4a:+3—2:

Answer:
rH+4r+3-2= +3-2 (identifying)
= +3—2 (combining)
=br+1 (simplifying)

Ex 43: Simplify the expression:

3+2—z+5=z+8|

Answer:
3+2r—z+5=3 +5 (identifying)
= +3+5 (combining)
=ur+38 (simplifying)

Ex 44: Simplify the expression:

22 4+ x + 322 :

Answer:

x? o+ 322 = +x (identifying)
+ 2 (combining)

= + (simplifying)

Ex 45: Simplify the expression:

Q44r— a2 —3x+322 =222+ +2

Answer:

244y — 2% — 3z + 322 = 2+4x —3x

+(4—-3)z+2 (combining)
(simplifying%x

= +x+2

Ex 46: Simplify the expression:
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PSP pr sy

Answer:

2+ +320% - 20+ 6= +x—2z+6
+(1—=2)z+6 (combining)
= —x+6

(identifying)

(simplifying)

Ex 47: Simplify the expression:

3% + 20 — 3 — 207 + 30 — 4 = a® + 5o — 7|

Answer:

32° 422 —3 —22% + 32 —4 = 32" 4223 +32—4 (identifying)
= +(2+3)z+(—3 —4) (cor
= 17 4 bx—7 (simplifying)

C.4 SIMPLIFYING USING COMMUTATIVITY AND
ASSOCIATIVITY
Ex 48: Simplify:

2><3:c:

Answer:
2x3x=(2x3)xx (associativity)

= 6x

Ex 49: Simplify:

Answer:

X3z =3x(rxz) (commutativity and associativity)

= 322

Ex 50: Simplify:
42z =

Answer:
4x2r=(4x2)xz (associativity)

=8z
Ex 51: Simplify:

53c><2:

Answer:
5z x2=(5x2)xx (associativity)

= 10x

Ex 52: Simplify:

217><4x:

(identifying)

Answer:

x dx = (2x4) x (x xz) (associativity and commutativity)

= 82
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C.5 SIMPLIFYING USING THE ZERO IDENTITY
Ex 53: Simplify:
02z — 22 +2)? =[0]
Answer: Any number multiplied by 0 is 0:

02z —2? +2)2=0

Ex 54: Simplify:
22+ 0(z® — 2) = | 2z]

Answer:
21 + 0(x? —2) =22 +0
=2z
Ex 55: Simplify:
22 + 6x — 8z z@
Answer:
24+ 6z —8x=(2+6—8)x

=0z

=0
Ex 56: Simplify:

(2x—2x)2+3:

Answer:
(22 —2z)? +3 = (0)2+3
—0+3
=3

D SUBSTITUTING

D.1 EVALUATING EXPRESSIONS

T Teeos

Each cup contains = marbles.
number of marbles is:

Ex 57:

The expression for the total

2z 4+ 4
Evaluate this expression when 2 = 5 (that is, 5 marbles in each
cup):
Tf7:ooooo
marbles in total.
Answer:

204+4=2x(5)+4
=10+4
=14

(substituting = = 5)

There are 14 marbles in total.

Ex 58:
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T

Each cup contains x marbles.
number of marbles is:

The expression for the total

3+ 2
Evaluate this expression when z = 6 (that is, 6 marbles in each
cup):
§f7:oooooo
marbles in total.
Answer:

3r+2=3x(6)4+2
=18+2
=20

(substituting = = 6)

There are 20 marbles in total.

T EEee

Each cup contains = marbles.
number of marbles is:

The expression for the total

4z + 3
Evaluate this expression when z = 8 (that is, 8 marbles in each
cup):
@:OOOOOOOO
marbles in total.
Answer:

dr+3=4x%x(8)+3
=32+3
=35

(substituting = = 8)

There are 35 marbles in total.

R

Each cup contains x marbles.
number of marbles is:

The expression for the total

5t + 4
Evaluate this expression when z = 10 (that is, 10 marbles in
each cup):
if?:oooooooooo
marbles in total.
Answer:

bx4+4=5x(10)+4
=50+4
=54

(substituting = = 10)

There are 54 marbles in total.
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D.2 EVALUATING EXPRESSIONS: LEVEL 1 2(5— ) ={6]

Ex 61: When x = 2, evaluate: Answer:
3z —4 : z(b—x)=(2)(5—(2)) (substituting )
=2(5—2)
Answer: 93
3z —4=3x(2)—4 (substituting ) =6
=6—14
=2

D.4 EVALUATING IN EQUATIONS

Ex 62: When z = 4, evaluate: Ex 68: For the equation y = 2z — 1, when x = 2, find y.

5 — 2z = 3] y=[3]

Answer:
5—-2x=5-2x (substituting ) nswer: y=2z-—1
=5-38 =2x(2)—1 (substituting )
=-3 =4-1

Ex 63: When z = 3, evaluate:
229 : Ex 69: For the equation y = 1 — z, when x = 2, find y.

y=|-1]

Answer:
? —2=(3)2 -2 (substituting )
=9_9 Answer: -
y=1—=x
- y=1- (substituting )
y=-1

D.3 EVALUATING EXPRESSIONS: LEVEL 2

Ex 70: For th ti =22+ 1, wi =3, find y.
Ex 64: When x = —2, evaluate: x or the equation y = 2%+ 1, when & = 3, find y

a2 + 4 =[8] y=
Answer: Answer: )
) ) o y=a"+1
i +4= +4 (substituting ) — (3241 (substituting )
=4+4 941
=8 =10

Ex 65: When z =3, evaluate: Ex 71: For the equation y = 2 + 1, when 2 = —1, find v.

22 4 2z :
15] -
Answer:
9 9 . . Answer:
x¥ 42 = +2x (substituting ) y=a>+1
=9+6 = 241 (substituting )
=15 =1+1
=2

Ex 66: When z = 3, evaluate:

2 o, |
20% — 22 + 1 =[13] D.5 EVALUATING IN FORMULAE

Answer: Ex 72:

227 —2x+1=2x (3)2=2x (3)+1 (substituting ) ‘
=2x9-2x3+1 |
=18-6+1 1 A1
=13

1 |
Ex 67: When x = 2, evaluate: E
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The area formula is A = s2. Calculate the area of a square given The area formula is A = b x h. Calculate the area of the
s =2cm. parallelogram with b =10 m and h = 7 m.

— 2
A—Cm A: m2

Answer:
A= 82 Answer:
= (2)? (substituting )
=4 Cm2 A =bxh
=10 x 7 (substituting ,h=T)
Ex 73: =70 m?
Eh E DISTRIBUTIVE IDENTITIES
[_i
b E.1 EXPANDING WITH ADDITION: LEVEL 1
The area formula is A = % Calculate the area of a triangle

Ex 76: Expand and simplify:
given b =4 cm and h = 3 cm.

A :@ cm? 5(z + 3) :

Answer:
Answer:
e bxh
= =
3 e
= ;( (substituting , h=23) o (x+3):5 x{).;i
12
— 6 cm?2 Ex 77: Expand and simplify:
_ 2(5-+0) {6720
Ex 74: 22
Answer:

Ex 78: Expand and simplify:

The area formula is A = 7r2. Find the area of a circle with r = 2
3(2x +2) = 6x +6
cm (round to 1 decimal place). ( )

A : Cm2 Answer:

Answer:
A = 2 3 (2:10—&—2)23 X (Q)ii
=7 x(2)? (substituting )
=nx4
1956637 cm? Ex 79: Expand and simplify:
N 2
~ 12.6 cm 2(5 4 3z) = 10 + 6x
Ex 75:
Answer:
h 2 (5+3x)=2 x 5 +
= 10+
-

l———p———»]
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2
E.2 EXPANDING WITH ADDITION: LEVEL 2 r@+2) -2

Ex 80: Expand and simplify: Answer:
z(zx+1) : r(z+2)—2? = + 2 x2—2% (expanding)
=17+ 22 — 22
Answer: =2 (combining)
P
x (z+1)= +xx1
= + 2 Ex 87: Expand and simplify:

Ex 81: Expand and simplify: 2¢(3z +2) — 8z :
LE(21‘ - 3) : Answer:

Answer: 2¢(3z +2) — 8z = + 2z x2—8z (expanding)
/2\}) 3 = + 4z — 8z
+3)= +x X
@ (2 ): + ;I =62° 4 (4—8)z (combining)
= 62 — 4z (simplifying)
Ex 82: Expand and simplify:
2z(x +2) : E.4 EXPANDING WITH SUBTRACTION: LEVEL 1
Answer: Ex 88: Expand and simplify:
AN
2z (x+2)= + 2z x 2 2(r —2) :
= + 4z
Answer:

Ex 83: Expand and simplify:

TN
P 2 (2—2)=2 x z —
3x(2z + 5) = 62% + 15z (r—-2)= I

Answer:

Ex 89: Expand and simplify:
TN p party

3z (2z+45)= +32 x5 oy —
- o 3(50 — 6) = 15z — 18

Answer:
E.3 EXPANDING WITH ADDITION: LEVEL 3
Ex 84: Expand and simplify: 3/(\5{@—6):3 x 5 —
= 15z —
2x+1)+z :
Answer: Ex 90: Expand and sunphfy
2r+1)+z= +2x1+x (expanding) 2(3 —1x) :
=20+242x
=2+ 1z+2 (combining) Answer:
=3z +2 (simplifying) =
2 (3—2)=2x3—
Ex 85: Expand and simplify: = 06-

22z +3) -3z =z +6
( ) - Ex 91: Expand and simplify:

Answer: 4(3 — 5;0) :

2(2x 4+ 3) — 3z = +2x3—3z (expanding)
= +6—3z Answer:
=(4-3)x+6 (combining)
—2+6 (simplifying) 4 (3—5x)=4 x 3 —

= 12—
Ex 86: Expand and simplify:
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E.5 EXPANDING WITH SUBTRACTION: LEVEL 2

Ex 92: Expand and simplify:

vl —1) =o® |

Answer:

ST
x (z—1

—rx1

)

Ex 93: Expand and simplify:

v(20 —3) = 2% — 30

Answer:

Ex 94: Expand and simplify:

(e ~2) =22° ~ da

Answer:

AN
2z (x—2) — 2z x 2

— 4z

Ex 95: Expand and simplify:

3a(20 — 5) ={6a” — 150

Answer:

AN
3z (22—5)=

—3r X5
— 15z

E.6 EXPANDING WITH SUBTRACTION: LEVEL 3

Ex 96: Expand and simplify:
2z —2) +4=2z]

Answer:
20r—-2)+4=2xux +4 (expanding)
=2x—-444
=2x+0 (simplifying)
=2z

Ex 97: Expand and simplify:

o —3)— 50 -2 12)

Answer:
4(x—3)—br=4xux — b5z (expanding)
=4z — bz
=[4-5)x—12 (combining like terms)
=—z—12 (simplifying)

Ex 98: Expand and simplify:
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o =2)+ 62’ 20 46

Answer:

x(r—2)+6=xxux +6

=7 +6

(expanding)

Ex 99: Expand and simplify:
2(z — 2) + 3z — 10 = 5z — 14|

Answer:

20r—-2)+3zx—-10=2xx + 3z —10 (expanding)
=2r-4+4+3x—10
=(243)x—4-10 (combining like term
=bxr— 14 (simplifying)
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