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UNIT TWO: INTRODUCTION TO ALGEBRA

Lesson One: Communicate with Algebra

	Learning Goals – By the end of this lesson, you should be able to:
· Define and be familiar with the various terms used in algebra
· Identify the degree of a term and the degree of a polynomial
· Interpret a word problem and write a polynomial expression that describes it




	Term
	Definition
	Example

	
Variable

	
A letter that represents a value.
	

	
Term

	
A number or variable or product of numbers and variables.

	

	
Algebraic Expression

	
An expression that includes numbers and variables.

	
_____________________ has ______ terms.

	
Like Terms

	
Terms which have exactly the same variables raised to exactly the same exponents.

	
_____________________ are like terms.

_____________________ are like terms.


	
Unlike Terms

	
Terms which have different variables or the same variables but different exponents.

	
_____________________ are unlike terms.

_____________________ are unlike terms.


	
Constant Term

	
A term that does not include a variable.
	

	
Coefficient

	
The number in front of a variable.
	In the expression 
Coefficient of  is ______
Coefficient of  is ______
Constant terms is ______


	
Polynomial

	
An algebraic expression with one or more terms.
	

	
Monomial

	
A polynomial with one term.
	

	
Binomial

	
A polynomial with two terms.
	

	
Trinomial

	
A polynomial with three terms.
	



Degree of a term: The sum of the exponents on the variables in a term.


Degree of a polynomial: The degree of the highest-degree term.	

	Example 1: Find the degree of each term.
[image: ]

	Example 2: Find the degree of each polynomial.
[image: ]



Example 3: Trevor has a part-time job working a used DVD and book store. He earns a base salary of $200 plus 15% on book sales and 8% on DVD sales.

a) Write a polynomial expression that describes his total pay.









b) How much will Trevor’s pay be if he made $425.80 in book sales and $687.75 in DVD sales?







Homework: p. 134 #C1, C2, #1-13, 15


Lesson Two: Collecting Like Terms

	Learning Goals – By the end of this lesson, you should be able to:
· Identify like terms
· Re-arrange and simplify expressions by collecting like terms
· Adhere to mathematical form by writing the terms of the polynomial in descending order of exponents on variables and placing the variables in alphabetical order



RECALL: LIKE TERMS are terms that contain the same variables raised to the same exponents.
For example, 
	
	8, -10, 13

	Example 1: Simplify by collecting like terms.
	

	a)   

	Re-arrange the expression by grouping all the a’s together and the numbers together.




	b)  



	c)  

	d)  





	e)  

	f)  



	






Homework: p. 150 #C1, C2, #1, 2, 5-9, 12, 15

[image: ]
Lesson Three: Adding and Subtracting Polynomials

	Learning Goals – By the end of this lesson, you should be able to:
· Add two or more polynomials together by grouping like terms and adding/subtracting their coefficients
· Using the DISTRIBUTIVE PROPERTY to expand
· Subtract a polynomial by treating the negative sign in front of the brackets as a “-1” coefficient
· Interpret a word problem, create an expression and simplify



To add polynomials, group like terms and simplify by adding or subtracting the coefficients of the like terms.

Example 1: Simplify the following expressions.
STEPS:
1. Remove the brackets
2. Group like terms
3. Simplify

[image: ]









The Distributive Property

Before learning to subtract polynomials, we must learn how to use the DISTRIBUTIVE PROPERTY.

The DISTRIBUTIVE PROPERTY says that we can remove (or expand) the brackets when the term outside the brackets is multiplied with (or is distributed to) each term inside the brackets.

Example 2: Simplify.

STEPS:
1. Multiply the 2 with the 
2. Multiply the 2 with the +6
3. Collect like terms
4. Simplify










Example 3: Expand and simplify. Pay attention to example c).

[image: ]






If you see just a negative sign in front of the brackets, think of it as a (-1) coefficient. This often causes mistakes for students. It maybe helpful to change the “−“ to (-1)” as seen below.

Example 4: Simplify. 

[image: ]STEPS:
1. Change the subtraction sign in front of the brackets to -1.
2. Remove the brackets for the first polynomial and multiply every term in the second bracket by (-1)
3. Collect like terms.
4. Simplify.




[image: Image result for canadian girls soccer team]Example 5: Players on a soccer team are paid according to the following breakdown, where n is the number of goals scored. 

	Player
	Fixed Rate ($)
	Additional Earnings
(for n goals scored)

	Christine
	80 000
	

	Desiree
	70 000
	100 n

	Nichelle
	50 000
	600 n

	Rebecca
	· 
	1000 n



a) Determine a simplified expression for the total earnings for these four players.





















b) Determine the total earnings for these four players if they scored 18 goals each.
























Homework: Handout(s) and p. 157 #2acef, 4acef, 6
Adding and Subtracting Polynomials Handout I

[image: ]




[image: ]








Adding and Subtracting Polynomials Handout II
[image: ]
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Lesson Four: Multiplying and Dividing Powers with the Same Base

	Learning Goals – By the end of this lesson, you should be able to:
· Distinguish between the base and the exponent
· Explain how a power is essentially a short form of multiplication
· Expand a power into multiplication
· Multiply powers of the same base
· Divide powers of the same base 



Powers are a useful way to express repeated multiplication.

For example, . 



Example 1: Identify the base and the exponent of each power.

[image: ]
	Base:

Exponent:
	Base:

Exponent:
	Base:

Exponent:
	Base:

Exponent:




Example 2: Write each expression as a power.

[image: ]






Example 3: Write in expanded form, then evaluate.
[image: ]






Explain why the answers to (b) and (c) are different.










MULTIPLYING POWERS

	Product of Powers
	Product Form
	Power Form

	


	
	

	


	
	



What conclusion can you come to when you are multiplying powers of the same base?


	
Multiplying Powers of the Same Base

When multiplying powers of the same base, keep the base the same and _____________ the exponents.

In general:






Example 4: Simplify. (Express as a single power).

[image: ]









Can we add the exponents for 105 × 64? Explain why or why not.



DIVIDING POWERS 

	Quotient of Powers
	Quotient Form
	Power Form

	


	
	

	


	
	

	
Dividing Powers of the Same Base

When dividing powers of the same base, keep the base the same and _______________ the exponents.

In general:







Example 5: Simplify.

[image: ]














Example 6: Simplify and then evaluate.

[image: ]










[image: ]Example 7: Simplify and then evaluate  for  and .














Homework: p. 114 #1-3, 8 and Handout #1-8, 9ab, 11, 12abcde
























Answers to Handout on Next Page
[image: ]
[image: ]
[image: ]



Lesson Five: Power of a Power

	Learning Goals – By the end of this lesson, you should be able to:
· Simplify and evaluate expressions with powers of powers
· Simplify expressions by re-writing the base as a power



Example 1: Evaluate the following expression: . This can be done in two ways:

	Method One
	Method Two













	
Power of a Power Law

Keep the base the same and ______________ the exponents.

In general,







Example 2: Simplify the following.
[image: ]












[image: ]








[image: ]Example 3: Evaluate 












Example 4: Simplify and evaluate for  and .
[image: ]






















Example 5: Re-write each of the following powers in a simplified form.

	a) 93 as a power of 3
	b) 165 with base 2











Homework: Handout # 3,4,6-9,11,12,15-17
[image: ]



Answers






















































[image: ]

Lesson Five Extension: Zero Exponent Law

Evaluate the following by first simplifying: .

	Method One
	Method Two












	
Zero Exponent Rule

Any base raised to the exponent zero is equal to _______________.

In general,






Example 1: Evaluate the following.

	a) 10230
	b) 50
	c) -40
	d) (-8)0
	e) b0
	f) 











Lesson Six: Multiplying a Monomial by a Monomial

	Learning Goals – By the end of this lesson, you should be able to:
· Multiply or divide a monomial by a monomial and simplify the expression



Recall: A polynomial with only one term is called a MONOMIAL. A COEFFICIENT is the number in front of the variable.

To multiply two monomials, multiply their coefficients and multiply their variables.

Example 1: Simplify.

	a) 5y (3y2)
	b) 2x (4y)
	c) 4a2b5c(2b3c4)(3a4b)







	d) -2x2y4 (5x) (-yw2)











	e) 35d3f2(f)

	f) (a2n + 3)(an - 7)
	g) (b5x - 2)(b3x + 6)














Example 2: Calculate the area of the rectangle.
3b2
2ab












Dividing Monomials by Monomials

To divide two monomials, divide their coefficients and divide their variables.

Example 1: Simplify.

	a) 
	b) 











	c) 
	d) 























Example 2: Find the missing dimension in the rectangle.A = 3a3b4
a2





















Homework: 
Multiplying: Handout #3odd, 4odd, 5odd, 6odd, 7odd, 8odd
Dividing: Handout # 1odd, 2odd, 3odd, 4odd, 5, 6, 7


Multiplying Monomials by Monomials

[image: ]Answers


Dividing Monomials by Monomials
[image: ][image: ]








Lesson Seven: Multiplying a Polynomial by a Monomial

	Learning Goals – By the end of this lesson, you should be able to:
· Multiply a polynomial by a monomial and simplify
· Multiply a polynomial by a monomial with fractions and/or decimals and simplify



To expand an algebraic expression means to remove the brackets and simplify. To do this, we use the DISTRIBUTIVE PROPERTY.



When using the distributive law, we say we are EXPANDING the product.

Example 1: Expand the following.

	a) 3(x + 5)
	b) – (2 – x) 
	c) 4 (3x – 2y + 7)









Example 2: Expand and simplify.

	a) – 2 (x + 3) – (x – 5) 
	b) 2x (x2 – 2x + 5)









	c) ab (3 – 5a)








	d) 4x (x – 3) – 2 (x + 3)

	e) 2 (3x2 – 4x + 5) – 2x (x – 3) 
	f) 3x (x + 2) – (5 – 2x) 4
















Homework: Handout #1- 4
Multiplying a Polynomial by a Monomial, Cont’d.

In the following examples, expressions will include decimals and fractions.

	a) 0.3 (x – y) – 0.2 (0.6x + 0.4y)











	b) 

	c) 
	d) – 2x [x – 3(5 – 6x)] + 4x (3x – 5)
























Homework: Handout #5 - 9 
[image: ]












Answers to Handout

[image: ]Multiplying a Polynomial by a Monomial

























































Review for Algebra Test
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Otxtxtxtxtxt
(d) (=3) x (=3) x (=8) x (~3)

2. Verify each product by multiplication.

(@)@ x 28 =25 (b)3' x 3 = 3
()2t x 28 = 27 (d) 5% x 5% = 5%
3. Simplify.

ga) (x*)(x®) Egg w: x w?

c)t x t& 56 x 7

(e) m®* x m* x mé (fy £ x t x tw©
(g)2* x 28 (h) 3% x 37

(j) 5* x 5® x 5
(I x x x x x&

?) (x*)(w?)

k) r'e x r1® x r

(m)4° x 42 (n)x® x y?
(0)2 x 21 (p) 32 x 23
4. Simplify.
(a) (2x3)(x)

(b) (3w?)( —Bw*)

(c) (9m*)(5m*)

(d) (—16x8)(—3x°)

(e) (4x*)(3x3)(5x)

(f) (=7w)(Bw*)(2w?)
(@) (7)(413)(51)

(h) (8s%)(4s)(-2s)

(i) (—9x°)(3x*)(2x)(3)
(i) (=38)(—5t)(-6t)

5. Simplify.
(a) (3x2y)(4xy*)

(b) (7s*t3)(5st?)
(e) (16x*y)(~5x%)(—2x)
(d) (—14w3x)(5w?y)
(e) (26w*x®)(5wexy)
(f) (19m2n*)(3men)
(g) (9w7x3y (5w*x)
(h) (— 14s°8)( — 3st)
0] (9xy N —=axey)(— 5y)
(1) (=7x*y°)x5y7)(—xy)
(k) (9m7n)(2men)(3mn)
() (4x*)(3y?)(7xy)

(m) (8x2)(3y°)(7x%y)
(n) (—5wx)(6x3)(7wx?)
(0) (8r)(7s°)(3r?s)
(p) (—7a)(—3ab)( - 4ab?)

6. Calculate the area of each figure.

(@)

3ab
432
I
b
(b) oas
B
T gea
ooy o
(c)
© ~
OO0
X o W
‘8%
<
@ g <
~——10xy? ——>-
GEICH
7. Simplify. ENRY
18 <
(a) (Bx2y3)(dx*y®) g

(b) (—3xy)(—2x3y*)

(©) Ga®b?)(—£abs)

(d) 652t~ Lst)

(e) 20abc( — 2ab)( —Jab)

s 3
(f) —9p*q*(fpa?) E I
T
8. Simplify. °
(a)x® x x&
(b) ma+1 x m?
(©) (y=)y*+3)
(d) (xa=*)(x*2+2)
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Answers:

1.a)2x* b) 3b c) —5m* d) ~4n® e) 2x? f) 7a?b® g) —9xy*
h)—=3m?n i) 4de* j) —8abe

2.a) 5xy* b} —12a?b® c¢)—4m?n’  d)5x'y° e)-a?bc f) 4xy

3.a)bc b) 5xy° o -3m*n  d)-2xyz2  e)Sa’b f) —szy‘ o) Crst?
N2t 1) 3xy iixy Q-mtnil ) -9aShct  m) la%h7co or LS

22)%a b)~11ab> ¢ —4n a)3n? e)ixz

5.a)3x%y°>  b)6a*h
6.18x2y* + 8x3y?
7.2)8 b)-16 q-12
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Throughout the exercise, assume that no denominator is equal to zero.

1. Simplify.
6x° b) 15b5 ) 20m” —28n° —10x*
x> S5h* 5 —4m3 ) 7n3 —5x2
14a3b* 18x*yS ~30mén’ ., —24d%e® .\ 16a°p3c
f) ) ) — — V==
2ab —2x3y 10m*n® —6d5e? —2a?b?
2. Simplify.
b) —12a3b* + ab c) 36mén’ + —9m*

a) 5x3y°% + x2%y?

d) —20x%y*0 + —4x?y f) —8x2y” + —2xy®

e) 10a3b?c + —10ab

3. Simplify.
a) 8b2c? b) -15x8y7 ¢ —12m®n® ) 22x%y*z3 ) 10ap3
8b*c —5x5y2 4m3n? —-11xy3z 5a%b?
—18x5y8 ) 251r35%tS h) —14m®n’ . —9x5y? .\ 24x6y3
12x3y6 —3072s3¢3 21m*n? —3x*y? ) 18x5y2
_16m8n12 | 90a14b8c15 _2a13b8c12
) 16m*n ) —10b3c7a® —8a8bct
4. Simplify.
5 20a5béc b) 11a3b3c ¢ —16m7n3 ) mén3 & 9x5y8z
15a%bSc —a2bc 4m7n? -8mén 6x4y8
5. Find the missing dimension in each rectangle.
a) b)
= 4p2 = Op2
A = 24x5y7 w A = 54a"b w = 9a%b
l
[ = 8x*y?
6. Find the perimeter of the rectangle.
A = 36x5y’ w = 4x3y3
7. Evaluate each expressionforx = 2,y = -1,z = —2.
12x3y? -20x5y*z? 9x3y*
a) —= b) o) =2
5x%y3z —3xy

—6xy
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(e) x2 — 2x
() —x3y + xy?
(e)17x — 16
(j) -11x + 8

a)3x + 6 (b) =2t + 6 (c) —2x + 2y (d) 12b — 21

f) —3x2 4+ 5x (g) —6x2 + 15x (h) 6x3 — 4x? (i) xty + xy?

a)5x — 4 (b)2x - 6 (c)t-5 (d) —s — 4

fy8x —2 (g) -y +1 (h)3x — 2 (i)5x =7

a) 12— 25 (b) 6t - 5

c)5y — 16 (d) 3a? + 7a + 2ax + 2x

e) —3x2 — 8x (f)x +y -1z

g) 8x2 — 11x + 4 (h)n - 28

i) —8w — 15 (j)12x2 + 2x

a) 7x2 — 16xy — 5y? (b) 3x% + 4x + 5xy — l{.y— 2y?

c) 9x2 — 6x + S5y — 5y? (d) —b5xy?

e) —3x% (f) —xy

g) 2x3% + 5x%y? (h) 7x2y? — 11xy3

a) 4x ~ 6y (b) —0.5x + 1.5y (c) 0.34x — 0.03y
d) 4x — 3y (e) 0.2x2 — 0.4xy + 0.3y?

a) -7y (b)x2+ 2xy (c) 3x2 — 3xy + 2y?
d) 8x + 1Qy (e) 3+ 14xy

a) 6x® — 21x2 (b) 15y* — 12.5y2 8. 6x® + 15x?
a) 4x — 36 (b) —19x? + 24x (c) —2x? — 44x (d) 10x2 — 3x

(e) 7x2 — x
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A 1. Expand each of the following.

(a) 3(x + 2) (b) —2(t — 3)
(©) —2(x = ¥) (@3 -7
(e) x(x = 2) (fy —x(3x — 5)
(g) —3x(2x' — 9) (h) 2x3(3x — 2)
(i) xy(x +v) () —xyx =¥

B 2. Expand and simplify.
(a)3(x + 2) + 2(x — 5)
o) 4x — 1) —2x + 1)
(@3t —2) — @+ 3)
(d)3(s — 2) —2(2s = 1)
(€)5(3x — 2) + 2(x = 3)
() 4(3x — 1) + 201 = 2%)
(@ -3y — 3) — 24 - V)
(h) 5(3x — 2) — 4(3x - 2)
(i) 3(x — 5) + (x + 4)2
() —5(3x — 4 — @~ x4

3. Expand and simplify.

y3(2x - 5) + 2x + 3) + 4(x — 4)
)3(t — 4) — St + 1) + 42t + 3)
)(3y—5)—(2y+3)+4(y—2)
)x(2a — 1) + 3@ + x) + 72
)—(x2+1)—2x(x+3)—2x+1
f)3(x+y—z)+2(x——y+z)
(@) 3(x® — 2x + 3) + 50 — x — 1)
(h)5(n — 3) — 3@2n + 1) + 2(n —- 5)
() —2(@w — 1) + 5w — 2) — 7(w + 1)
(i) 3x(x — 2) + 5x2 + 4x(x + 2)

4, Expand and simplify.

(a) 2x(3x — 7y) — 2y(x + 3y) + (¥ + y?)
() 3x(x +y+ 1)+ 2y(x — ¥ — 2)

+(x -y
(¢) By(1 — x — y) — 3x(2 - 3x + 5y)

+ 20xy

(d) 2xy(x — y) — xy(2x + 3y)
(e) xey(x — 2y) + 2y - 2x)
f) (xy + 1)x — xy(x + 1) - X
() 3xy(x + 2y) = xy(x +Y)
(h) Bxy2(x — 3y) — 22y ~ 2x)

5. Expand and simplify.

(a) 0.5(4x — By) + 0.2(10x — 15Y)
(b)0.3(x +y) — 0.4(2x — 3y)

(c) 0.3(0.2x — 0.5y) + 0.4(0.7x + 0.3y)
(d)1.5(2x — 3y) + 0.5(2x + 3y)

(e) 0.5x(0.4x — 0.6y) — 0.2y{0.5x — 1.5y)

6. Expand and simplify.
(a) 4(2x — 6Y) ~ (@x + 12y)

()36 - 49) = 0% - )
(0) 5(10¢ — 15) + 12<2x2 + 4y?)
(d)g(ex — 9y) + 4(3x + 12y)

(e) %(15)( + 10y) — %(QX — 12y)

7. Calculate the area.

(@)

(b)

“— By —

8. Calculate the volume.

¢ 9. Expand and simplify.

(a) 5lx — 2(x + 3)] + 3x + 2(x — 1]

(b) 3x{x + 4(1 — X)) — 2x[3(x — 2) + 2x]
(c) —3x[2x — a(x — 2)] + 4lx - 2x(x + 3)]
(d) 2x[5x — 3(x — 2)] — 3x[3x — 5(x - ]
(6) =[2x — Bx(x + 2)] + [—3x + 2x(x ~ 3)]
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1. Identify the coefficient and the variable part of each term.
a) 5y b) uv o) -ad?f d) 5 ab? e)3

2. Classify each polynomial by the number of terms.
a)x? +8x—2 b) 56de x+2y—z-9 d) 25m? — 36n? e)

3. State the degree of each term.
a) 4x? b) 2xy> c)—6 d)de3f

4. State the degree of each polynomial.
a)3y—>5 b)5d* —d ¢)5x — 6y% +2 d) 2a5b — 4a*b®*+ b

5. In a hockey tournament, teams are awarded 3 points for a win, 2 points for an overtime win, and 1 point
for an overtime loss.

a) Write an expression that describes the number of points a team has.

b) Use your expression to find the number of points earned by a team that has 4 wins, 1 overtime win, and 2

overtime losses.

6. Simplify.

a)4x —3+6x+5 b) 7k + 5m — k — 6m

c)5a* —4a+2—2a*+3a—8 d)2y2—6xy+3x2—4—2y2+8xy~3
7. Simplify.

a) (6k +1) — (2k +5) b)(3v—2)—(v—3)+(2v——7)

g Bx*+7x+5)+ (—x*—x-3) d)(=5a%> —2a—-T7)+ (3a® +4a +3)
e)(3m2 +5m+1) — (m* +2m—1) f)(2y? +8y—4) — (=3y?+13y - 11)

8. Expand and simplify.

a)2(4x — 1) — 4(2x = 3) b)2(x2—x——7)+3(x2+5x—1)
c) —3()72 —-2y+5)— 4(2)/2 +y+2) d) 3y(Qy — 7+ 2(y —5)
e)2m(m +1) —m(m+1) fl2xt(x—y +2)— 6x(x2 + 8xy — 3)

g) 4ab(a — 9ab —5) + 2a(ab + 3ab* +b)

9. Write and simplify an expression for the perimeter.
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10. Simplify.

a) 10x(4y) b) —30y(5xy) c) —2ap(5ab) d) 3x%y(—5xy)
e) —4a®(—ab) f) 4x?(—2xy?2) g) d%e3(5d3%e”) h) (x%)?
i) (2x*yz®)? i) 3y*)?
11. Simplify.
a) (2x%yz?)(x?y?z?)3 b) (a*b®)(—2ab)3(5a®b?) c) (—abc)?(—a?b3c?)(—a’b?c)
20x5y® 36x3y* 45a°b8 —20a*b*c?
d) 44,6 e) 24,3 f) 4 g) 3p3
5%y’ 4x<y 9ab 10a3b
h) 2ab?(3a®b®) i (—3ab5c2)3(a2bc4) i 5x3y(—2x*y3)?
(4ab?)? 2a3b?¢c(—-3b%c3) ) 8xy?(x3y)3
12. Find the perimeter of the shape. 13. Find the missing dimension of the rectangle.
X
ft
+ A=6m’n T 2m
t
14. Expand and simplify.
3 1 5 2
a);(4x— 12) —2(12x+8) b)g(36y+ 18x) —5(40x—25y)
4, 2 5
¢) 2 (15x — 21y) — 5 (10x + 8y) d) - (24x — 15) + = (16x + 36)
Answers:
1. a) coefficient: 5, variable: y b) coefficient: 1, variable: uv  c) coefficient: -1, variable: ad3f
d) coefficient: %, variable: ab? e) coefficient: 3, variable: none
2.a) trinomial b) monomial  c) polynomial d) binomial e) monomial
3.a)2 b)6 )0 d)5 4.a)1 b)2 ¢)3 d)7
5.a) 3w + 2v + [; where w = win, v = overtime win, | = overtime loss b) 16
6.a) 10x + 2 b) 6k —m c)3a®?-a—6 d)3x? +2xy — 7
7.a)4k — 4 b) 4v — 6 c)2x%+6x+2 d)—2a%+2a -4
e)2m?>+3m+2 f) 55> —5y+7
8.a) 10 b)5x2 4 13x —17  ¢)—11y?+2y—23 d)6y*—-19y—10
e)m? +m f) —4x3 — 50x?y + 4x? + 18x g)6a’b — 30a%b? — 18ab
9.x+y+yt+tx+y+y=2x+4y
10. a) 40xy b) —150xy? ¢) —10a’bp d) —15x3y? e) 4a*b
f) —8x3y%z g) 5d°et? h) x® i) 8x12y3218 j)9y®
11.a) 2x8y728 b) —40a’b® c)a®h’c® d) 4xy? e) 9xy
f) 5ab? g) —2abc? h) 2 a2 i) 2a2h1%c j)gxyz
12.12x 13.3mn

14. a)3x — 20 b) 40y — x ) 15x% — 32xy d) 36x? + 35x
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