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X.aCl

PRACTICE IN SIMPLIFYING ALGEBRAIC EXPRESSIONS
VERSION 1.0

About this booklet

The 31 worksheets in this booklet provide practice in simplifying algebraic expressions — a critical skill in
introductory algebra at Grade 8 level. The worksheets also include answers for each question.

The pack is called X.act for two reasons: algebra requires you to act and algebra requires you to be exact.
To become good at algebra, you have to make sense of operating on letters, to show determination in
getting used to new symbols, and to practise regularly. You also need to pay attention to the structure of
algebraic expressions. In this pack we pay attention to all these issues.

We assume learners have been taught the content of introductory algebra so that they can use these
worksheets to practise algebraic simplification. We provide a 7-page summary of the basics of simplifying
algebraic expressions where we explain important concepts, terminology, notation and procedures with
illustrative examples. We also include some discussion on what makes algebra confusing and what must be
done to overcome these difficulties. We have written this summary in simple language for Grade 8 learners.

Our research in South African schools shows that learners have particular difficulty when algebraic
expressions involve subtraction and negatives. They also struggle when expressions contain brackets. We
developed the worksheets with these issues in mind. Some worksheets focus first on addition and positives
before extending to negatives and subtraction. We also draw specific attention to the meaning of brackets
in expressions. We encourage learners to look carefully at expressions before they rush to simplify them.
This encourages them to pay attention to the structure of expressions — to notice what operations are
being performed between terms, and to see the impact of minor variations between examples. Here is one
such task:

In which expressions: 5x(6 + x)

a) can you simplify terms outside the bracket before ~ © + X + (1 —x)
you deal with the bracket? 5+x(1-x)

b) are the brackets unnecessary? x —x(6 +x)

x—x+(6+x)
1+5-6(1+x)

c) areyou required to apply the distributive law?

The worksheets are arranged in 4 sections as outlined below. Almost all worksheets were designed in pairs
so that learners can work on 2 very similar worksheets, covering the same content and with very similar
question types.

Section #Wksts Content

Distinguishing like and unlike terms, simplifying simple algebraic expressions, matching verbal
1 8 and algebraic expressions, and using substitution to test whether expressions have been
simplified correctly.

Evaluating simple algebraic expressions to emphasise that a letter can stand for a single number,

2 3 and sometimes it can stand for many numbers.
3 10 Applying the distributive law, with particular attention to multiplying monomials by binomials.
a 10 Sets of mixed examples with several terms, different uses of brackets and more difficult

examples that include the distributive law.




NOTES ON INTRODUCTORY ALGEBRA

In these notes we explain important concepts, terminology and notation in introductory algebra. We also
provide examples to illustrate these. We have written these notes in simple language for Grade 8 learners.
After the notes we discuss some instances where algebraic notation can be confusing.

1) Using variables in algebra

In algebra we use letters and numbers to represent quantities. We combine these with other symbols to
represent the relationships between these quantities. For example, say we have 2 packets of sweets and we
know that altogether there are 53 sweets.

5+?=53

m sweets n sweets

If we say the number of sweets in the small packet is m and the number of sweets in the large packet is n,
then the relationship can be expressed in algebra as m + n = 53. We say m + n is an algebraic expression
and we say that m + n = 53 is an algebraic equation. We can also refer to m + n = 53 as an algebraic
statement.

In primary school we use a place holder, O, or a “space”, __, to represent an unknown value, e.g.
O+ 6 =15and __ — 5 = 2. In high school we use letters, e.g. x + 6 = 15and a — 5 = 4. We can even
have two letters in a statement, e.g.a — 5 = b.

Sometimes the letter has only one value that will make the statement true. In x + 6 = 15, the statement
will only be true if x = 9. Sometimes the variable can have more than one value. In a — 5 = b, the value
of a affects the value of b. So, once we know the value of a, we can work out a value of b. Here are some
possible combinationsof aand b:a=12andb=7; a=6andb =1, a=5andb =0; a =4 and

b=-1;,a= 6% andb =1 % As you can see, the b-values can be worked out using substitution, e.g. if

a=12thenb =12 — 5 = 7. If we know the b-value, then we can calculate the a-value, e.g. if b = 3, then
a = 8;if b = 7,then a = 12. In all these examples we have shown that letters stand for numbers.

In the example with the sweets we have the algebraic equation (or statement): m + n = 53. If there are
20 sweets in the small packet then there must be 33 sweets in the large packet. This means m = 20 and

n = 33. If there are 15 sweets in the small packet, how many sweets will there be in the large packet:

m = __and = __ ? Asyou can imagine, m and n can have many different values but, in this case, they will
always be whole numbers because we don’t talk about a negative number of sweets or a fraction of a
sweet.

2) Naming the components of an algebraic expression

Algebraic expressions are made up of terms. Each term contains letters or numbers or both. Terms are
separated by the operations of addition or subtraction. Consider the algebraic expression 3p + 4k + 5. It
consists of 3 terms which can be listed as 3p; 4k; 5.



The arrows indicate the separate terms.

Here is another example: —2x+y-—-1

First term

coefficients

Second term

variables

constant i f Third term
3p+ 4k + 5

The letters are called variables because their values can change. In the example, variables are p and k.
See colour coding in the diagram.

Numbers that are multiplied by variables are called coefficients. In the example, the coefficient of p is 3
and the coefficient of k is 4. Mathematicians write the numbers before the letters, like 3p and 4k. It is
not wrong to write p3 but the convention is to write the numbers first. If the coefficient of a variable is
41 or —1, we don’t write the 1 (see example below).

Numbers without a variable are called constants because their value does not change. In the example,
the constant is 5.

Refer to No. 7a for more details on
expressions that involve subtraction

The variables are x and y and have negative coefficients and
constants.

This example has 3 terms: —2x; y and —1

The coefficient of x is —2, the coefficient of y is +1

The constant is —1

3) Describing algebraic expressions in words

Algebraic expressions can be described in words. We will call these verbal expressions. For example, if we

have the algebraic expression 3x 4+ 5, we can create several verbal expressions that are slightly different.

Here are four examples:

The product of 3 and a number increased by 5
The product of 3 and x increased by 5

The product of 3 and x, add 5

3x add 5

We can also start with the verbal expression and then create the algebraic expression. For example, “the

sum of 7 and a number, then multiplied by 2” can be written algebraically as (7 + n) X 2. Usually we will
write it as 2(7 + n) or 2(n + 7). We know that addition is commutative, thatisn + 7 is the sameas 7 + n
so they are written interchangeably.

Here are 3 more examples of algebraic and their equivalent verbal expressions:

Algebraic expression Examples of verbal expressions
e  The product of 3 and p, add to the product of 4 and k, then add 5
3p+4k+5 P P P
e  Three p add four k add 5
e The product of 3 and p, subtract 6 add negative 2
3p—=6+(-2) .
e  3p subtract 6 add negative 2
X2 — x4 2 e A number squared subtract that number, then add 2
e A number squared subtract itself and add 2




4) The language of operations and signs
In the worksheets we make a clear distinction between operations and signs. We do not use the words plus
and minus because they don’t tell us whether we are referring to a sign or an operation. Pay attention to

this in the following examples:

For operations, we say:  add and subtract 5+8 5add 8
10—-4 10 subtract 4
For signs, we say: positive and negative —4-3 negative 4 subtract 3
—4 —(+3) negative 4 subtract positive 3
4—(-3) 4 subtract negative 3
44 (-3) 4 add negative 3

Sometimes we talk about the plus symbol (+) and the minus symbol (—). When we do this, we are referring
only to the symbol. We are not referring to its meaning as a sign or an operation. For example, in 4 + (—3)
the plus symbol (+) tells us to add and the minus symbol (=) tells us that 3 is negative. Refer to No. 7a for
more details on expressions that involve subtraction and negatives.

5) Like and unlike terms

In algebra there are two interesting words: like and unlike. Both words are familiar on social
media but they have different meanings in maths to their use on social media!!

In maths we use them when we refer to terms. We speak of like terms and unlike terms.

Like terms have the same (i.e. like) variables with the same (i.e. like) exponents for the variables.
Unlike terms have different variables or different exponents even if they have the same variables.

Like terms | Notes Unlike terms Notes
k + 3k Same variable k, same exponent 1 3+ 3k Term with variable and term with constant
5a—7a Same variable a, same exponent 1 5a—7b Two different variables
3x +7x Same variable x, same exponent 1 3x + 7x2 Same variable but different exponents
x? — 2x? Same variable x, same exponent 2 k3 —x3 Same exponents but different variables
5ab + 2ba | same variables and exponents — it 7k —7x Two different variables (does not matter that
does not matter that the order of the coefficients are the same)
variables is different because 5ab +2b+7a | 3 terms don’t have same combination of variables
multiplication is commutative

6) Operating on like and unlike terms

a) Adding and subtracting terms
We can add and subtract like terms. We cannot add and subtract unlike terms. We speak of collecting like
terms which means we add or subtract the like terms to get a simpler answer.

Expressions can be simplified by adding or Expressions cannot be simplified by adding or | Expressions can be partly simplified
subtracting because they contain like terms | subtracting because there are no like terms because they have some like terms
2a+ 3a = 5a 2a+3b 2a+b+7b=2a+8b
2a+a=3a 2a—2b 2a+2b—2a+3b=5b
5k —3k =2k 2a—2 2a—2—a=a—2
pt+tp=2p a+4 at4+a—-3=2a+1
2p—p=p 3a°-3a-3 3a?—-a*—-3=2a*>-3
4a? + 6a? = 10a? 5a — 2ab ab + ba + a®?b = 2ab + a?b
m—>5m=—4m




b) Multiplying terms
e  We can multiply like and unlike terms
e  When we multiply letters, we use the addition law of exponents:
When we multiply powers with the same base, then we add the exponents
e Here are some examples:

5p x 4 = 20p 5p3 X 4p = 20p3*t = 20p*
5p x (—4) = -20p 5a X 4b = 20ab
p Xp=pitl =p? 5a X 4ab = 20a’%b

c) Dividing terms
e We can divide like and unlike terms
e When we divide terms with variables, we use the subtraction law of exponents:

When we divide powers with the same base, then we subtract the exponents

e Here are some examples (assume the denominators are not zero):

12p 12p3

== =3 P” _ 4p3-1 = 4p2
» 5p P P
12p 2 6ab

—-=-3 8% ~ 3a

—4 p 2b

d) Distributive law
We apply the distributive law when we multiply a monomial by an expression containing two or

more

unlike terms. A monomial consists of one term, e.g. 7a; 2a?; 6ab; 12. In Grades 8 and 9 you will often

encounter binomials (e.g. x + 3 and 2m — 5) and trinomials (e.g. 2a + 3b — 4c).

We need to use brackets to show that the monomial is multiplied by all terms in the binomial or

trinomial.

For example, 2(x + 3) means the 2 must be multiplied by each term in the bracket. However, the example

could also be written as: (x — 3)2. In both cases the 2 is multiplied by the binomial. We illustrate the

distributive law with three examples.

Example 1 Example 2 Example 3

2(x+3) (2m —5)4m —3(2a + 3b — 4c)

=2(x)+2(3) = 4m(2m) + 4m(=5) or4m(2m) —4m(5) | = (-3)(2a) + (—3)(3b) + (—=3)(—4c)

=2x+6 = 8m? — 20m or (—3)(2a) + (=3)(3b) — (—3)(4¢)
=—6a—9b+ 12c

e) Working with brackets
Brackets can have several different uses in algebra. For example:
i. We use brackets when we substitute numbers into expressions
ii. We use brackets to separate signs and operations

iii. We can use brackets instead of the multiplication sign (X) as we did with the distributive law

iv. We use brackets to group terms
v. Sometimes we need to use brackets to make our meaning clear



Brackets for substitution

Brackets to separate signs and operations

Brackets to show multiplication

Calculate the value of
i) a—b

i) 2a+b
ifa=3andb = 4.

i) a—0>b
=3 -@®=-1

i) 2a+Db
=2(3) +(4)
=6+4=10

4 subtract positive 3: 4 — (+3)
4 subtract negative 3: 4 — (=3)

4x subtract positive 3: 4x — (+3)
4x subtract negative 3x: 4x — (—3x)

5+5.
In the same way:

isthe sameas Bx +y) + Bx + y)

Using the distributive law:
2(3x +y)

=2(3x) + 2(y)

=6x + 2y

Brackets to group terms

Using brackets to make the meaning clear

Compare the following examples:
1) 7-5+41=3

2) (7-5)+1=2+1=3
3) 7-(G5+1)=7-6=1

In example 2, the brackets do not affect the
answer. However, in example 3 the grouping
with brackets means that 5 and 1 are added
first and then their sum is subtracted from 7.

We can also use brackets to emphasise the
structure of an expression:

1) (a+b)+(a+b)

2) a+b+a+b

The brackets make it easy to see that we are
adding the same binomial,i.e.a + b

When we write —32 does it mean (=1) x 3 x 3 or (=3) x (=3)?

Based on mathematical conventions, we take —32 to mean (—1) x 3 X 3 = —9
If we want to represent “negative 3 squared”, we must use brackets: (—3)? =9

A similar problem arises with the distributive law:

These two expressions are the same 2(x + 5) and (x + 5)2 because
multiplication is commutative.

In both expressions, the 2 must be multiplied by both terms in the bracket.

BUT if we have negatives, then we need to be careful:
Say we have the expressions: —2(x +5) and (x +5)—2
These two expressions are different.

—2(x + 5) means that both terms in the bracket are multiplied by —2
BUT (x + 5) — 2 does not represent multiplication. It represents: “x add 5
subtract2”andx +5—-2=x+3

When we put the —2 on the right of the bracket, the meaning of the minus

symbol changes from “negative” to “subtract”.

If we want to multiply, then we must put the —2 in brackets: (x + 5)(—2)
=—-2x—10

7) What makes algebraic notation and terminology confusing?

Here we discuss four cases that illustrate ways in which algebraic notation and terminology can be

confusing.

a) Sometimes a symbol represents a sign, sometimes it represents an operation

We have already noted that the minus symbol can represent a sign or an operation. Here we focus on

the possible confusions with sign and operation in algebraic notation.

Consider the expression: 4 — 3x

We say “4 subtract 3x”. This sounds as if the minus symbol does not belong to 3x. We say the
expression has two terms that are separated by the operation of subtraction. This also suggests that

the minus symbol does not belong to the 3x. But then we say the terms are 4 and —3x (four and

negative three x) which means the minus symbol is connected to the 3x. We also say “the coefficient

of x is negative 3”. Once again, this indicates that the minus symbol belongs to the 3.

2(5) is the same as 2 X 5 which is the same as

2(3x + y) is the same as 2 X (3x + y) which




This is confusing because sometimes we are separating the minus symbol from the 3 and sometimes
we are attaching it to the 3. Part of learning algebra involves learning when to combine the minus (or
plus) symbol with the letter or number and when to separate it from the letter or number.

Note that if the expression were 4 — x, everything we have said above would still apply. The coefficient

of x is —1, and the terms are 4 and - x.

b) Different meanings and uses for the word “term”

The way we use the word term can be confusing. We discuss two different situations below.
i)  Counting the number of terms in an expression
Consider the terms 3x and 5y. We can represent their sum as 3x + 5y which is an expression with
two terms. The same applies for subtraction: the expression 3x — 5y has two terms. In both cases
the terms are separated by addition or subtraction. However, if we multiply the terms, we write
(3x)(5y). Then this is only one term because the 3x and 5y are not separated by addition or

. . I 3x .
subtraction. The same applies for division: ﬁ is treated as one term.

Now take 3x + 5y and multiply the expression by 4. We write this as 4(3x + 5y). This new
expression consists of only one term. Why does this happen? Firstly, (3x + 5y) is considered as
one term when 3x and 5y are put in brackets, and 4 is a single term. So then we have two single
terms that are multiplied. This is treated as one term because there is no addition or subtraction
separating 4 and (3x + 5y).

But, when we apply the distributive law, we get 4(3x + 5y) = 12x + 20y
Now we have two terms again because 12x and 20y are separated by the operation of addition.

ii) Referring to terms in brackets

We have just noted that 4(3x + 5y) is one term.

When we look inside the bracket, we refer to 3x as the first term in the bracket and 5y as the
second term in the bracket. But, if you are asked how many terms in 4(3x + 5y), the correct
answer is one!!l This may seem weird but it's how we talk about terms in algebra.

c) Seeing the equal sign in two different ways

When you first learned about the equal sign, you treated it as “gives me”, e.g. 4 + 5 = [. Here we say
“4 add 5 gives me 9”. But when you have a statement like: 4 + 5 = 3 4 [, you need to reason as
follows: “4 add 5 is the same as 3 add something”. The left side adds to 9 so the right side must also
add to 9. This means the place holder must have a value of 6. So we have 4 + 5 = 3 4+ 6 and we say “4
add 5 is the same as 3 add 6”.

Here is another example: 4 + 5 = 0 — 2.

Once again, we have to see the equal sign as “is the same as”. So we need to say “4 add 5 is the same
as something subtract 2”. If the left side adds to 9, then the right side must also add to 9. This means
the place holder must have a value of 11. We can also write this as an equationinx: 4+5=x—2



d) Thinking that an answer must consist of one term only

When we operate on numbers, we always expect to get one number as the answer. For example:
15—2(1+3) = 15— 2(4) = 15 — 8 = 7. Although we may show several steps, the final answer is 7.
We know we are finished because there are no more operations to perform.

Algebra can be confusing because we seldom get a single term for an answer. For example, if we
simplify the expression5+3x +2 —x,weget3x —x+5+4+2=2x+7.

The answer 2x + 7 may seem unfinished because there is an addition operation in the answer. It is
tempting to write 2x + 7 = 9x but this is not correct because we cannot add unlike terms. So the final
answer remains as 2x + 7.

When we simplify numeric expressions, we are finished a calculation when we have performed all the
operations. When we simplify algebraic expressions, we are finished when we have performed the
operations on the like terms.



Worksheet 1.1
In this worksheet you will focus on: the difference between like and unlike terms, adding and subtracting 2 like terms, and using
substitution to check answers.

Questions

1) Write in simplest form: (e.g.3Xa=a+a+a =3aanda x a = a?)

a) 2Xx= b) xXxx = ) 2XxXx=
2) Look at each pair of terms. Say whether they are like terms or unlike terms. Give reasons for each
answer.
a) 2xand x? b) 2x? and 3x? c) 2and2x d) 2x2and2y?
3) Write down the unlike term in each list of terms.
a) 7xr; 7x; Trx b) 6y; 10; 10y c) 3x; 2x3; —3x
4) |dentify the like terms in each list. Then add the like terms in each list.
a) 4x?; 3; 3x? b) 7xr; 7x; 8xr c) 6; 6y; 10
5) Say whether each statement is TRUE or FALSE. If the statement is false, change the right side of the
equal sign to make it true.
a) 6a+ 2a=8a d) 6a—2=4a
b) 5k?+2k?=7 e) 5ab + 6a = 1laba
c) 6pr —pr = 5pr f) 7ab + 2ba = 8a3b
6) We are going to use substitution to check 2 statements in Q5:

a)

Focus on Q5a: 6a + 2a = 8a
i)  Whatis the value of 6a + 2a if a = 3?
ii) What is the value of 8a if a = 3?

iii) What is the value of 6a + 2a ifa = 5?
iv) What is the value of 8a ifa = 5?

v) Repeat the checks for the following

valuesofa: a=1,a=—-2anda = 0.

vi) Can you think of any value of a where
6a + 2a will NOT be equal to 8a?
Explain.

b) Focuson Q5d: 6a — 2 = 4a

i)
i)

What is the value of 6a — 2 ifa = 1?
What is the value of 4a ifa = 1?

iii) What is the value of 6a — 2ifa = 5?
iv) What is the value of 4a ifa = 5?

v)

Repeat the checks ifa = 3,a = —1 and
a=0.

vi) You should have found one value for a

where 6a — 2 is equal to 4a. Can you find
any other values that will make 6a — 2
equal to 4a? Explain your answer using the
ideas of like and unlike terms.




Worksheet 1.1

Answers
Questions Answers
1)  Write in simplest form: 1)
(eg.3Xa=a+a+a=3aanda X a=a?)
a) 2xx= b) xxx= ) 2XxX a) 2x b) x? c) 2x?
2) Look at each pair of terms. Say whether they are 2)
like terms or unlike terms. Give reasons for each a) 2x and x? are unlike terms. The variable of the 1% term is of
answer. degree one. The variable of the 2" term is of degree two.
a) 2xandx? b) 2x? and 3x? are like terms. The variables of both terms are of
b) 2x?and 3x? degree two.
c¢) 2and2x c) 2and 2x are unlike terms. The 1% term is a constant. The 2"
d) 2x%and2y? term has a variable of degree one.
d) 2x?and 2y? are unlike terms. The 1% term has the variable x
and the 2" term has the variable y.
3)  Write down the unlike term in each list of terms. 3)
a) 7xr; 7x; 7rx b) 6y; 10; 10y c) 3x; 2x3% —3x a) 7x b) 10 c) 2x3
4) ldentify the like terms in each list. Then add the like terms in each 4)
list.
a) 4x?; 3; 3x? b) 7xr; 7x; 8xr c) 6;6y; 10 a) 4x2+3x2 b) 7xr+8xr ¢ 6+10
= 7x2 = 15xr =16
5) Say whether each statement is TRUE or FALSE. 5)
If the statement is false, change the right side of the a) 6a+2a=8a TRUE e) 5ab+ 6a = 1laba FALSE
equal sign to make it true. b) 5k%+2k%* =7 FALSE 5ab + 6a = 5ab + 6a
a) 6a+2a=8a d) 6a—2=4a 5k* + 2k? = 7k? f) 7ab + 2ba = 8a3b FALSE
b) 5kZ+2k?=7 e) 5ab+6a=1laba ¢) 6pr —pr =5pr TRUE 7ab + 2ba = 9ab
c) 6pr—pr=>5pr f)  7ab+ 2ba = 8a3b d) 6a—2=4a  FALSE
6a—2=6a-2
6) Answer to a) 6) Answertob)

a) FocusonQb5a:6a+ 2a = 8a
) 6(3)+2(3) =24
i) 8(3) = 24 - Equal for a = 3 since expressions in
Q6a(i) and Q6a(ii) both equal 24.

i) 6(5)+2(5) =40

iv) 8(5) =40 -~ Equalfora = 3

v)
(1) Fora=1,6a+2a=8and8a =28
(2) Fora=-2,6a+ 2a=-16and8a = —16
(3) Fora=0,6a+2a=0and8a=0

vi) No. The statement is always true, no matter what

value of a you choose. 6a and 2a are like terms,
their sum is 8a

b) Focuson Q5d:6a —2 = 4a
) 6(1)—2=4
i) 4(1) =4 ~Equalfora=1

i) 6(5)—2=28

iv) 4(5) = 20 ~ Not equal fora =5
since Q6b(iii) and Q6b(iv) have different
answers

v)
(1) Fora=3,6a—2=16and4a =12
(2) Fora=-1,6a—2=—-8and4a =—4
(3) Fora=0,6a—2=—-2and4a=0

vi) No. The only value that gives the same

answersisa = 1.
6a and —2 are unlike terms, they cannot be
added.
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Worksheet 1.2

In this worksheet you will focus on: the difference between like and unlike terms, adding and subtracting 2 like terms, and using
substitution to check answers.

Questions

1) Write in simplest form:

a) 2Xy= b) yxy= ) 4XyxXy=

2) Look at each pair of terms. Say whether they are like terms or unlike terms. Give reasons for each
answer.
a) 2yandy? b) 3x? and x? c) 3and3x d) 2m? and 2n?

3) Write down the unlike term in each list.
a) 5x; 5xy; 7yx b) 6y; 6; 10y c) 3y; 2y3 -3y

4) Identify the like terms in each list. Then add the like terms in each list.
a) 4y?; 3; 3y? b) 7mn; 7m; 8mn c) 5; 5y; 10y

5) Say whether each statement is TRUE or FALSE.
If the statement is false, change the right side of the equal sign to make the statement true.

a) 8a+2a=10a c) 6pr — 2pr = 4pr e) 7ab+ 6a = 13aba
b) 5k?+5k? =10 d) 9a—2="7a f) 11ab + 2ba = 11a2b

6) We are going to use substitution to check 2 statements in Q6:

a) Focuson Qba: 8a + 2a = 10a b) FocusonQ6d:9a —2 = 7a

i)  Whatis the value of 8a + 2a ifa = 1? i)  Whatisthevalueof 9a — 2ifa = 1?

ii) Whatis the value of 10a ifa = 1? ii) What is the value of 7aifa = 1?

iii) What is the value of 8a + 2a if a = 3? iii) What is the value of 9a — 2ifa = 3?

iv)] What is the value of 10a if a = 3? iv) What is the value of 7a if a = 3?

v) Repeat the checks if v) Repeatthe checksifa = —3,a = —1 and
a=-3,a=—-1anda =0. a=0.

vi) Can you think of any value of a where vii) You should have found only one value for
8a + 2a will NOT be equal to 10a? a where 9a — 2 is equal to 7a. Can you
Explain your answer using the ideas of find any other values that will make
like and unlike terms. 9a — 2 equal to 7a? Explain your answer

using the ideas of like and unlike terms.
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Answers
Questions Answers
1)  Write in simplest form: 1)
a) 2xys= b) yxy= ¢ 4xyxys= a) 2y b) »* o 4y?
2) Look at each pair of terms. Say whether they are 2)
like terms or unlike terms. Give reasons for each a) 2y and y? are unlike terms. The variable of the 1% term is of
answer. degree one. The variable of the 2" term is of degree two.
a) 2yandy? b) 3x2 and x? are like terms. The variables of both terms are of
b) 3x?and x? degree two.
c¢) 3and3x ¢) 3 and 3x are unlike terms. The 1* term is a constant. The 2"
d) 2m?and2n? term has a variable of degree one.
d) 2m? and 2n? are unlike terms. The variables of the terms are
different.
3)  Write down the unlike term in each list of terms. 3)
a) 5x; 5xy; 7yx  b) 6y; 6; 10y <) 3y; 2y3 -3y a) 5x b) 6 c) 2yd
4) Identify the like terms in each list. Then add the like terms in 4)
each list a) 4y®>+3y%2 b) 7mn+8mn ¢ 5+ 10
a) 4y?% 3;3y' b) 7mn; 7m; 8mn c) 5; 5y; 10y = 7y? = 15mn =15
5) Say whether each statement is TRUE or FALSE. 5)
If the statement is false, change the right side of the a) 8a+2a=10a TRUE e) 7ab+ 6a = 13aba
equal sign to make it true. b) 5k%+5k*=10 FALSE
FALSE 7ab + 6a = 7ab + 6a
a) 8a+2a=10a d 9a—-2=7a 5k? + 5k% = 10k? f) 11ab + 2ba = 11a2b
b) 5k?+5k?=10 e) 7ab+ 6a=13aba c) 6pr—2pr=4pr FALSE
c) 6pr—2pr=4pr f) 1lab+ 2ba = 1la2b TRUE 11ab + 2ba = 1lab
d 9a-2=7a
FALSE
9a—2=9a-2
6) Answer to a) 6) Answertob)

a) FocusonQ6a:8a+ 2a = 10a
i) 8(1)+2(1)=10
i) 10(1) =10 ~ Equalfora=1

i) 8(3)+2(3) =30

iv)] 10(3) =30 - Equalfora =3

v)
(1) Fora = -3,8a+ 2a = —30and 10a = —30
(2) Fora=-1,8a+ 2a =—-10and 10a = —10
(3) Fora=0,8a+2a=0and10a =0

vi) No. The statement is always true — you can test any

value of a. 8a and 2a are like terms, their sum is 10a

b) FocusonQ6d:9a —2 =7a
i) 9(1)-2=7
i) 7(1)=7~Equalfora=1

i) 9(3)—2=25
iv)] 7(3) =21 .. Notequal fora =3
v)
(1) Fora=-3,9a—2=-29and
7a = —21
(2) Fora=-1,9a—2=-11and
7a =-7
(3) Fora=0,9a—2=-2and7a=0
vi) No. The only value that gives the same

answersis a = 1. 9a and —2 are unlike
terms, they cannot be added. 7a is the result
of adding 9 and—2 (or subtracting 2 from 9).




Worksheet 1.3

In this worksheet you will focus on: working with verbal and algebraic expressions, the difference between like and unlike terms,

adding and subtracting 2 like terms, and using substitution to check answers.

Questions

1) Inthe table below the letter g represents any number.

e.g. The verbal expression “a number increased by 2” is written as g + 2 but it could also be written as

2 + g. Match the columns. There may be more than one correct answer for some options!

A verbal expression is written in words.
e.g. Add 3 to a number.

An algebraic expression uses

symbols for operations (+; —;%;=+) and
variables to replace “a number”.
eg.x+3

So here we have replaced the words

“a number” with x and we have used the
symbol + in place of “add”.

Verbal expression Algebraic expression
1. | 8 add a number A 8+g
2. | Anumber multiplied by 8 B 89
3. | 8 subtract a number C g+8
4. | A number divided by 8 D g—8
5. | A number decreased by 8 E g(8)
F 8+g
G 8—g
H g—~38
2)
a) For each row, shade the like terms in the same colour.
A. 3x 4x? 3 3x?
B. 7q% | 7q%*r | 8qr 8 | —8rq
C. | 2(3b) | 3b? 9b
D. 5a? 5a 2a® | 3a? 9a

b) Add the like terms you shaded in Q2a for A, B and C. Solve for each row separately.

3) Say whether each statement is TRUE or FALSE. If the statement is false, change the part on the right of

the equal sign to make the statement true.

a) 5a+ 7a=12a?
b) 2m —m =2m
c) 7—3b=4b

d) 5a+6b=11ab
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Worksheet 1.3 continued

Questions

4) In this question we substitute values to check if expressions are equal.
a) We will focus on the expressions from Q3c: 7 — 3b and 4b
i)  Whatisthevalueof 7—3bif b = 2?
ii) What is the value of 4b if b = 2?

iii) Whatisthevalueof 7—3bifb = =27
iv) What is the value of 4b if b = —27?

v) Checkif 7 —3b = 4bistrue when b = 1 and thenif b = 0.
vi) Can we say that 7 — 3b = 4b? Justify your answer.

b) In Q3d we must compare the expressions 5a + 6b and 11ab to see if they are always equal.
i) Show that they are not equalifa = 3 and b = —2.
ii) Show that they are not equal ifa = 10 and b = 10.
iii) Are the expressions equalifa =1and b = 1?
iv) Choose another set of your own values for a and b and check if the expressions are equal.
v) Can we conclude that the statement 5a + 6b = 11ab is true? Why/why not?

5) Fill in the missing spaces to make the algebraic statements true:

a) 2x+4x=__

b) 2x —4x=__

c) 24+3x+4=__+6

d 243x—4x=—-x+__

e) 3x+4+_ =2x+___

f _ +_ —4=5x—4

6) Collect like terms and simplify:
eg 2p+4—p For the answer:

_ _ Write the variable term first,
=2Zp-p+t4 then write the constant term.
=p+4

a) 2+3x+4x+5
b) 2+3x—4x+5
¢) 2—3x+4-—5x
d 2—-—3x—4+5x
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Answers
Questions Answers
1) Inthe table below the letter g represents any number. 1)
e.g. The verbal expression “a number increased by 2” is written as g +
2 but it could also be written as 2 + g. Match the columns. There may 1. AC
be more than one correct answer for some options! 2. B;E
Verbal expression Algebraic expression 3. G
1. | 8add a number A 8+g 4. H
2. | Anumber multiplied by 8 B 8g > D
3. | 8 subtracta number C g+8
4. | Anumber divided by 8 D g—38
5. | Anumber decreased by 8 E g(8)
F 8+g
G 8—g
H g+38
2) 2)
a) Foreach row, shade the like terms in the same colour. a)
2 2
Al 3 | W 3 | A o3x | a2 | 3 | 32
B. 2 2 -
74q 7a’r 8ar 8 8rq B. 7q? 7q%r 8qr 8 —8rq
2
C |23 | 3T | 9 c | 2@ | sp* | 9
2 3 2
. >a Sa 2a 3a da D. 5a? 5a 243 3a? 9a
b) Add the like terms you shaded in Q2a for A, B and C. Solve b)
for each row separately. A 4x? 4 3x2 = 7x2
B.8qr + (—8rq) =0
C.2(3b) +9b = 15b
3) Say whether each statement is TRUE or FALSE. If the statementis | 3)
false, change the part on the right of the equal sign to make the a) False: 5a+7a=12a
statement true. b) False: 2Zm—m=m
a) 5a+7a=12a? c) False: 7-3b=7-3b
b) 2m—m=2m d) False: 5a+ 6b =5a+ 6b

c) 7-3b=4b
d) 5a+6b=11ab
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Questions Answers
4) In this question we substitute values to check if expressions are 4)
equal. a)
a)  We will focus on the expressions from Q3c: 7 — 3b and 4b i) 7-32)=1
i)  Whatisthevalueof 7—3bifb = 2? i) 4(2) =8 -~ Notequal forb =2
ii)  Whatis the value of 4b if b = 2?
i) 7—3(-2)=13
iii) Whatis the valueof 7 — 3bif b = —2? iv) 4(—2) = —8 . Notequal forb = -2
iv) Whatis the value of 4b if b = —27?
v)
v) Checkif 7 —3b = 4b is true when b = 1 and then if (1) Forb=1, 7—-3(1) =4and
b=0. 4(1) =4 ~Trueforb=1
vi) Can we say that 7 — 3b = 4b? Justify your answer. (2) Forb=0, 7—3(0)=7and
4(0) =0 -~ Nottrueforb =0
b) In Q3d we must compare the expressions vi) Itistrue for b = 1. But it is not true for all
5a + 6b and 11ab to see if they are always equal. values of b.
i)  Show that they are not equal ifa = 3 and b = —2. b)
ii) Show that they are not equal ifa = 10 and b = 10. i) 5@3)+6(—2)=3and
iii) Arethe expressions equalifa =1andb = 1? 11(3)(—2) = —66 - not equal
iv) Choose another set of your own values for a and b and i) 5(10) +6(10) = 110 and
check if the expressions are equal. 11(10)(10) = 1100 - not equal
v) Can we conclude that the statement 5a + 6b = 11ab iii) Theyareequalifa=1andb=1
is true? Why/why not? iv) Many possible solutions: e.g.: Fora =0
and b = 1then 5(0) + 6(1) = 6 and
11(0)(1) = 0 - not true
v) The statement is only true whena = 1 and
b = 1. So we conclude that the statement
is not true (for all values of a and b)
5) Fill in the missing spaces to make the algebraic statements true: 5)
a) 2x+4x=__ a) 2+4x=6x
b) 2x—4x=__ b) 2x—4x=-2x
c) 24+3x+4=__+6 c) 24+3x+4=3x+6
d 24+3x—4x=—-—x+__ d 24+3x—4x=-—x+2
e) —-3x+4+__ =2x+___ e)] —-3x+4+5x=2x+4
f __+_ —4=5x—4 f)  Some possibilities to get 5x.
eg:2x+3x—4=5x—4or
6x+(—x)—4=5x—14
6) Collect like terms and simplify: 6)
eg. 2p+4-p a) 3x+4x+2+5=7x+7
=Zp-p+4 b) 3x—4x+2+5=—-x+7
. 2+3;+”4;‘er 0 —3r-5v42+4=8x+6
b) 24+3x—4x+5 d) —-3x+5x+2-4=2x-2
c) 2—-3x+4—-5x
d 2-3x—4+45x




Worksheet 1.4

In this worksheet you will focus on: working with verbal and algebraic expressions, the difference between like and unlike terms,
adding and subtracting 2 like terms, and using substitution to check answers.

Questions

1) Inthe table below the letter g represents any number.
e.g.: The verbal expression “a number increased by 2” is written as g + 2 but it could also be written

as 2 + g. Match the columns. There may be more than one correct answer for some options!

Verbal expression Algebraic expression
6+g
69

1. | Anumber increased by 6

A number multiplied by 6

6 subtract a number

2
3
4. | A number decreased by 6
5

T| O M| m ol 0O @ >
Q
|
(o)}

A number divided by 6 g(6)
6+g
6—-g
g=6
2)
a) For each row, shade the like terms in the same colour.

A | 7x? 2x 7 2x?

B. | 4p? | 4p%*r | 5pr 5 | =5rp

C. | 3(5b) | 3b? 9b

D 6a’ 4a 2a® | 2a? 7a

b) Add the like terms you shaded in Q2a for A, B and C. Solve for each row separately.

3) Say whether each statement is TRUE or FALSE. If the statement is false, change the part on the right
of the equal sign to make the statement true.
a) 2a+5a="7a®
b) 2p—p=2p
c) 10—-3b=7b
d) 8a+ 2b =10ab
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Worksheet 1.4 continued

Questions

4)

In this question we substitute values to check if expressions are equal.
a) Focus on the expressions from Q3c: 10 — 3b and 7b

i) Whatisthevalueof 10 —3bifb =1?

ii) What is the valueof 7bif b = 1?

iii) What is the value of 10 — 3b if b = 4?
iv) What is the value of 7b if b = 4?

v) Repeat the checks for these 3 values: b = —2,b = —1and b = 0.
vi) You should have found one value for b where 10 — 3b is equal to 7b. Can you find any other

values of b that will make 10 — 3b equal to 7b? Explain your answer using the idea of like
and unlike terms.

b) In Q3d we must compare the expressions 8a 4+ 4b and 12ab to see if they are always equal.
i) Show thattheyareequalifa=1andb = 1.
ii) Show that they are not equalifa =2and b = 1.
iii) Will the statements be equal if a = —1and b = —1?
iv) Find another pair of values where the expressions are not equal.
v) Choose another pair of values for a and b and check if the expressions are equal.
vi) In general, is the statement 8a + 4b = 12ab always true? Why/why not?

5) Fill in the missing spaces to make the algebraic statements true:
a) k+4k=__
b) 3k—5k=__
c) 1+4k+4=_+5
d 3k—4k+2=2—-__
e) —3k+5+_ =4k+__
f)l _ +_ —-4=3k-4
6) Collect like terms and simplify:

eg: 2p+4-p
=2p—p+4
=p+4

a) 3+2y+5y+6
b) 3+2y—-5y+6
c) 3—2y+5—-6y
d 3—-2y—-5+6y




wits
maths
‘ ] IF?UHQE‘S

Worksheet 1.4

Answers
Questions Answers
1) Inthe table below the letter g represents any number. 1)
e.g.: The verbal expression “a number increased by 2" is written as 1. A;C
g + 2 but it could also be written as 2 + g. Match the columns. 2. B;E
There may be more than one correct answer for some options! 3. G
4. D
Verbal expression Algebraic expression 5. H
1. | Anumber increased by 6 A |6+g
2. | A number multiplied by 6 B 6g
6 subtract a number cC |g+6
4. | Anumber decreased by 6 D [ g—6
5. | Anumber divided by 6 E | g6
F 6+g
G [6—g
H |g+6
2) 2) a)
a) Foreach row, shade the like terms in the same colour.
A 7x? 2x 7 2x? A. 7x? 2x 7 2x?
B. 4p? ap?r Spr 5 —5rp B. 4p? 4p%r | 5pr 5 —5rp
C. | 3(5p) | 3b? 9b C. | 3(5b) | 3b® 9b
D. 6a? 4a 243 242 7a D. 6a? 4q 2a® 2a? 9a
b) Add the like terms you shaded in Q2a for A, B and C. Solve for b)
each row separately. A 7x2 4 2x2 = 9x2
B.5pr + (—5pr) =0
C.3(5b) + 9b = 24b
3) Say whether each statement is TRUE or FALSE. If the statement is 3)
false, change the part on the right of the equal sign to make the
statement true. a) False: 2a+5a="7a
a) 2a+5a="7ad? ) _
b) 2p—p=2 b) False: 2p—p=0p
0) 13 _ gb — };b c) False: 10—-3b=10-3b
d) 8a+2b=10ab d) False: 8a+2b =8a+2b
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Questions Answers
4) In this question we substitute values to check if expressions are 4) a)
equal. i) 10-3(1)=7
a) Focus on the expressions from Q3c: 10 —3b and 7b i) 7(1) =7 ~Equalforb =1,
|) What is the value of 10 - 3bifb=1? i) 10 —3(4) = —2
i) Whatis the value of 7b if b = 1? iv) 7(4) = 28 - Not equal
iii) What is the value of 10 — 3b if b = 4? v)
iv) What is the value of 7b if b = 4? (1) b=-2,10-3(-2)=16 and
7(—2) = —14 - Not equal.
v) Repeat the checks for these 3 values (2) b=-110-3(-1)=13 and
b= —2, b=—-1andb =0. 7(_1) = —7 ~ Not equal.
vi) You should have found one value for b where 10 — 3b (3) b=0, 10— 3(0) = 10 and
is equal to 7b. Can you find any other values of b that 7(0) =0 - Notequal.
will make 10 — 3b equal to 7b? Explain your answer vi) No other values of b will make 10 — 3b
using the idea of like and unlike terms. equal to 7b. 10 and —3b are unlike terms
and cannot be subtracted.
b) In Q3d.¥vehmust colmpare the |expressions 8a + 4b and 12ab b)
to see if they are always equal. .
i)  Show t;:at they a:/e egual ifa=1andb =1. i} 8(1) +4(1) = 12and 12(1)(1) = 12
ii)  Show that they are not equalifa = 2and b = 1. ~ Equal
iii) Wil the statements be equal if a = —1and b = —1? i) 8(2)+4(1) =20and 12(2)(1) = 24
iv)  Find another pair of values where the expressions are ~ not equal
not equal. i) 8(—1)+4(—-1)=—-12and
v)  Choose another pair of values for a and b and check if 12(=1)(=1) = 12. No they won’t be
the expressions are equal. equal.
vi) Ingeneral, is the statement 8a + 4b = 12ab always . . .
true? Why/why not? iv) Many possible solutions: e.g. Ifa = 1 and
b = 0then 8(1) + 4(0) = 8 and
12(1)(0) = 0 - not equal.

v)  Many possible solutions: e.g. a = —2 and
b=2, 8(—2)+4(2) = —8and
12(—=2)(2) = —48 -~ notequal .

vi) Not always true. It is only true whena = 1
and b = 1. Also 8a + 2b are unlike terms
so cannot be added; 10ab is the result of
adding coefficients of a and b getting rid
of the addition operation.

5) Fill in the missing spaces to make the algebraic statements true: 5)
a) k+4k=__ a) k+4k =5k
b) 3k-Sk=__ b) 3k -5k =—2k
) l+dk+d=__+5 ) 1+4k+4=4k+5
d Sk~dk+2=2-_ d) 3k—4k+2=2-k
e) —3k+5+__ _=4k+___
f)l _ +_ —4=3k—4 e) —3k+5+7k=4k+ 5
f)  Many possible solutions e.g.: 2k + k — 4 =
3k —4or5k+ (—2k) —4=3k—4
6) Collect like terms and simplify: 6)
eg: 2p+4-p a) 2y+5y+3+6=7y+9
=2p+—4p+4 b) 2y—5y+3+6=-3y+9
=P ) —-2y—-6y+3+5=-8y+8
f); gigfgi? d) —2y+6y+3-5=4y—2
c) 3—-2y+5-6y
d 3-2y-5+4+6y
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In this worksheet you will focus on: working with verbal and algebraic expressions, adding and subtracting 3 or 4 like terms, and
using substitution to check answers.

Questions

1) Inthe table below the letter m represents any number. Match the columns. There may be more than
one correct answer for some options!

Verbal expression Algebraic expression
e.g. The product of a number and 5 is then increased by 2 e.g.5m+ 2
1. | Add 4 to the product of a number and 5 A Sm+m
2. | Subtract 4 from the product of a number and 5 B —44+5m
3. | Add a number to the product of that number and 5 C 5m—4
4. | Subtract a number from the product of that number and 5 D m—>5m
5. | Add a number to the product of that number and negative 5 E S5m—m
F —5m+4+m
G S5m+ 4
2) Write a verbal expression for each of the following:
a) y—3 b) y+20 c) 3y+20 d) 20-3y e) 3y—y
3) Simplify each expression:
a) 6+6y+10—5y c) 5d+3e+12f+2d—e—2f | Fortheanswers:
b) 9ab+7b+4b—2ab d) cd+5cd+c—cd Write the variable term or

the term with more than one
variable first, then write the
constant term. Write the
variables in alphabetical order

c) 7x>+ 3 —3x*+6 e) k—-m+m—k+km

4) In this question we will use substitution to check the simplification of 2 expressions in Q3.
a) FocusonQ3a: 6 + 6y + 10 — 5y
i) Determine the value of the unsimplified expression if y = 3
ii) Determine the value of your answer to Q3aif y = 3
iii) Choose another value for y and check if you get the same answers for the unsimplified
guestion and for your answer to Q3a.

b) FocusonQ3c: 7x2+ 3 —3x%2+6
i) Nikitasays: 7x2+ 3 —3x2+6=10x%2+3
Choose 3 values for x to show her that her answer is not correct.
ii) Nikita says that if x = 1 or x = —1 then her answer is correct.
(1) Check by substituting x = 1 and for x = —1.
(2) Does this mean that 10x2 + 3 is the correct answer? Explain.

5) Say whether each statement is TRUE or FALSE. If the statement is false, change the expression on the
left of the equal to sign to make the statement true. You can substitute values to check.
a) 6a+2b+3a=11ab c) 6pr—5+pr=6pr+5
b) 5k% —2k? + k? = 4k? d) 4c—4c+8c=8¢
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Answers
Questions Answers
1) Inthe table below the letter m represents any number. Match the columns. There may be more than one 1)

correct answer for some options!

Algebraic expression
Verbal expression
e.g. The product of a number and 5 is then increased by 2 eg.om+2 1 G
1. | Add 4 to the product of a number and 5 A|l5m+m B and
2. | Subtract 4 from the product of a number and 5 B | —4+5m C
3. | Add a number to the product of that number and 5 C|5m—4 3 A
4. | Subtract a number from the product of that number and 5 D|m-5m 4 E
5. | Add a number to the product of that number and negative 5 E|5m—m 5 F
F | -5m+m
G|5m+4
2) Write a verbal expression for each of the following: | 2) Below are some possible verbal expressions.
a) y-—3 a) Subtract 3 from a number
b) y+20 b) Add 20 to a number
c) 3y+20 c) Add 20 to the product of 3 and a number
d) 20-3y d) Subtract the product of 3 and a number from 20
e) 3y-y e) Subtract a number from the product of 3 and that same
number
3) Simplify each expression: 3)
a) 6+6y+10->5y d) 5d+3e+12f +2d —e—2f a) y+16 d) 7d+2e+10f
b) 9ab+ 7b+ 4b — 2ab e) cd+5cd+c—cd b) 7ab+ 11b e) 5cd+c
c) 7x%24+ 3 -3x2+6 fy k—-m+m—k+km c) 4x%>+9 f)  km
4) Answer to Q4a and Q4b(i) 4)  Answer to Q4b(ii)
a) FocusonQ3a: 6 + 6y + 10 — 5y b)
i) 6+6(3)+10—-53)=19 ii)
i) (3)+16=19 (1) 7(1)?+3-31)?+6=13and
iii) Many possible solutions. The answers to the unsimplified 10(1)2 +3=13
and simplified expressions will always be the same. Correct forifx =1
eg. ify =2,then6+6(2) + 10 — 5(2) = 18 and 7(-1)2 +3-3(-1)? + 6 = 13 and
2)+ 16 =18. 10(-1)? +3 =13
b) FocusonQ3c: 7x2+ 3 —3x%2+6 Correct forifx = —1
i) Many possibilities to show Nikita is not correct. (2) No.We have used three values to
eg. lfx=0,x=2x=—2then show that Nikita is incorrect. Since
7(0)2+3 —3(0)2+ 6 =9and 10(0)* +3 =3, there are only two values that make
7(2)> +3 = 3(2)* + 6 = 25and 10(2)* + 3 = 43, her statement true, it is not true for
7(—2)24+3—-3(—2)2+6 = 25and 10(—2)? + 3 = 43 all values of x. So 10x2 + 3 cannot
be the correct answer.
5) TRUE or FALSE. If false, change the expression on the left of the equal 5) Answers a) and d)

sign to make the statement true.
a) 6a+2b+3a=11lab c)
b) 5k? — 2k? + k? = 4k? d) 4c—4c+8c=8c

Answers Q5b and Q5c¢ b) True c) True

6pr —5+pr =6pr+5

a) False. Many possible solutions.
e.g.6a X 2b —ab = 11ab or
6ab + 2ab + 3ab = 11ab

d) False. Many possible solutions.
e.g. 5pr+5+pr =6pr+5or
7pr +5—pr =6pr+5




Worksheet 1.6

In this worksheet you will focus on: verbal and algebraic expressions, adding and subtracting 3 or 4 like terms and checking
solutions.

Questions

1) Inthe table below the letter m represents any number. Match the columns. There may be more than
one correct answer for some options!

. Algebraic
Verbal expression .
expression
e.g. The product of a number and 6 is then increased by 3 e.g.6m+ 3
1. | Add 2 to the product of a number and 7 Al7m+m
2. | Subtract 2 from the product of a number and 7 B|—-2+7m
3. | Add a number to the product of that number and 7 C|7m—2
4. | Subtract a number from the product of that number and 7 Dlm—-—7m
5. | Add a number to the product of that number and negative 7 E|7m—m
F|—=7m+m
G|7m+2
2) Write a verbal expression for each of the following:
a) p—4 b) p+15 c) 5p+15 d) 15-15y e) S5y—y

3) Simplify each expression:

a) 4+4y+11-3y d) 6a+4b+11c+2a—b—2c
b) 9pr + 7p + 4r — 2pr e) 7cd+cd+2c—cd
c) 8y?+ 2 —2y%?-5 f) r—s+s—r+sr—sr

4) In this question use substitution to check the simplification of two of examples from Q3.

a) For Q3a, Jabu says: “4 add 4 add 11 subtract 3 gives me 16. So the answer is 16y”.
i) Substitute y = 3 to show Jabu that his answer is not correct.
ii) Jabu then says to you: “Check for y = 1, it works!” Is Jabu correct?
iii) Show how would you convince Jabu that the correct answer is 15 + y.

b) The correct answer for Q3f is zero!
i) Choose any values for s and r, and check thatr —s+s—r+sr—sr=20
ii) Choose another pair of values and check again.
iii) Thabi and Dumi tried to write the expression by changing the order of some terms. Check if
their expressions are correct:
Thabi: r—r—s+ s+ sr—sr
Dumi:sr —sr+r—2s —r

5) Say whether each statement is TRUE or FALSE. If the statement is false, change the expression on the
left of the equal sign to make the statement true. You can substitute values to check.
a) 7x+3y—3x="7xy c) 4ab—5+ab=4ab-5
b) 6m? —m? + 4m? = 9m? d 3p—3p+7p=7p
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Answers
Questions Answers
1) Inthe table below the letter m represents any number. Match the columns. There may be more than 1)
one correct answer for some options!
Verbal expression Algebraic expression i gand c
e.g. The product of a number and 6 is then increased by 3 eg.6m+3 3 A
1. | Add 2 to the product of a number and 7 A m+m AE
2. | Subtract 2 from the product of a number and 7 B —24+7m 5
3. | Add a number to the product of that number and 7 C 7m—2
4. | Subtract a number from the product of that number and 7 D m-—7m
5. | Add a number to the product of that number and negative 7 E 7m—m
F - m+m
G 7m+ 2
2) Write a verbal expression for each of the 2) Possible verbal expressions
following: a) Subtract 4 from a number
a) p—4 b) Add 15 to a number
b) p+15 c¢) Add 15 to the product of 5 and a number
¢ Sp+15 d) Subtract the product of 5 and a number from 15
:; !13}5} : 35/}/ e) Subtract a number from the product of 5 and that same
number
3) Simplify each expression: 3)
a) 4+4y+11-3y d 6a+4b+1lc+2a—b—2c a) y+15 d) 8a+3b+9c
b) O9pr+7p+4r —2pr e) 7cd+cd+2c—cd b) 7pr+7p+4r e) 7cd+2c
c) 8y?+ 2 —2y%2-5 f) r—s+s—r+sr—sr c) 6y>-3 fy 0
4) Solution to Q4a 4) Solution to 4al(iii) continued and solution to Q4b
a) Q3a:4+4y+11-3y iii) Continued
i) 4+4+4(3)+11-3(3) =18and16(3) = 48, When we substituted into 4 + 4y + 11 — 3y and
18 # 48 Jabu’s answer of 16y is incorrect. 15 + y both expressions gave the same answer each
i) 4+4(1)+11-3(1) =16and 16(1) = 16 time BUT when we substituted into 4 + 4y + 11 — 3y
Yes Jabu is correct wheny = 1 and 16y both expressions gave the same answer only
iii) Convincing Jabu:4 4+ 4(3) + 11 —3(3) =18 once that was when y = 1
and my answer 15 + (3) = 18;
18 = 18 Your answer is 48. 18 # —48 b) Q3f:r —s+s—7+ sr—sransweris zero!
If x = —3: My answer is i)  Own choice.e.g.7 = 2;s = 1 gives
FHA3) 1 -3(73) = 12 and @ -+ D= @+ 1@ - 1@ =0
15+(-3)=1212=12 ii)  Still get 0 with another set of values
Your answeris 16(—3) = —48; 12 + —48 iii) Thabi: e.g. using 7 = 25 = 1
Ifx = 0: My answeris @-@-W+D+M@) - 1@ =0
4+4(0) +11-3(0) = 15and which is correct
15+ (0) =15;15=15 Dumi:e.g.using r = 2;s = 1
Your answer is 16(0) =0; 15+0 (DR) = (D) + (2) = 2(1) = (2) = -2 which
is incorrect
Dumi added —s + s incorrectly
5) TRUE or FALSE. If the statement is false, change the expression on the /eft of the equal 5)
sign to make the statement true. a) False 4x+ 3y
a) 7x+3y—-3x="7xy c) 4ab—5+ab=4ab—-5 b) True
b) 6m?-m?+4m?=9m? d) 3p-3p+7p=7Tp c) False 5ab—5

d) True
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Worksheet 1.7

In this worksheet you will focus on: verbal and algebraic expressions which include the minus symbol (—); adding and subtracting
3 or more like terms in algebraic expressions.

Questions

1) Inthe table below the letter y represents any number. Match the columns.
There may be more than one correct answer.

. Algebraic
Verbal expression .
expression
e.g. A number is multiplied by negative 3 then 2 is subtracted _3y—2
from the product.
1. | Anumber is subtracted from the product of 8 and 5 A |7y—6
2. | Anumber is subtracted from the product of 8 and that B |—-7y—6
same number
3. | The product of 8 and an unknown number is increased by 2 C |-7y+6
4. | Six less than 7 times a number D |7y+6
5. | Six less than negative 7 times a number E |8k—k
6. | Six more than negative 7 times a number F |8X5—n
G |2+8x
H [8p+2
2) Write a verbal expression for each of the following:
a) 3d+6 b) —3d—6 c) "2;4

3) The table contains 6 expressions (some of them have only 1 term).

3x 2x2 4
—3x+4 —x+1 7+ x

Choose expressions from the table to add/subtract so that you get the answers below.
e.g.from3x; —x + 1and4,lcanget2x + 5
a) 2x2+x+11 b) —4x+1 c) 7x+7

4) Simplify:

Write answers in descending powers of the variable. e.g. —3p + 5p? + 7

is written 5p% — 3p + 7 because a power of 2 is bigger than a power of 1

a) 7a—7a%*-2a? b) 2a—7a? + 2a? c) —5ab — 7ba + ab + 6ba

d) 5ac+9ca—2ca—ac e Sm—4m+3m—-2m+m f) —t?—2t?+2y? —3y?
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Answers
Questions Answers
1) Inthe table below the letter y represents any number. Match the columns. 1)
There may be more than one correct answer.
Verbal expression Algebraic expression 1. F
e.g. A number is multiplied by negative 3 then 2 2. E
is subtracted from the product. eg —3y-2 3. GandH
1. | Anumber is subtracted from the product A 7y — 6 4. A
of 8and 5 5. B
2. | Anumber is subtracted from the product B -7y —6 6. C
of 8 and that same number
3. | The product of 8 and an unknown C -7y +6
number is increased by 2
Six less than 7 times a number D 7y +6
5. | Six less than negative 7 times a number E 8k —k
6. | Six more than negative 7 times a number F 8x5—n
G 2+ 8x
H 8p + 2
2)  Write a verbal expression for each of the following: | 2) The following are possible verbal expressions
a) 3d+6 a) 6isadded to the product of a number and 3.
b) —-3d-6 b) 6is subtracted from the product of a number and negative 3.
c) ’%4 c) 4 subtracted from a number is then divided by two.
3) The table contains 6 expressions (some of them have only 1 term). 3) The expressions can be combined in different
orders by they must produce the correct
3x 2x? 4 expression.
—-3x+4 —x+1 7+4+x a) x)+7+x)+ ()
=2x+x+11
Choose expressions from the table to add/subtract so that you get the
answers below. e.g. from 3x; —x + 1and 4, | canget 2x + 5 b) (—x+1)—(8x)=—-4x+1
a) 2x2+x+11
b) —4x+1 o (T+x)—(=3x+4)+4)+(Bx)
c) 7x+7 =7x+7
4)  Simplify. 4) Answers are in descending powers of the variable where applicable
a) 7a-7a*-2a? a) —9a?+ 7a+
b) 2a-—7a?+ 2a? b) —5a%+2a
c) —5ab—7ba+ ab + 6ba c) —5ab
d) 5ac+9ca—2ca—ac d) 1lac
e) Sm—4m+3m—-2m+m e) 3m
f)  —t2—2t?+2y?—3y? f) —3t?—y?




Worksheet 1.8

In this worksheet you will focus on: verbal and algebraic expressions which include the minus symbol (—); adding and subtracting

3 or more like terms in algebraic expressions.

Questions

1) Inthe table below the letter n represents any number. Match the columns.
There may be more than one correct answer.

. Algebraic
Verbal expression .
expression
e.g. A number is multiplied by negative 3 then 2 is subtracted
e.g. —3n—2

from the product.

1. | Anumber is subtracted from the product of 3 and 4 A 4+ 5n
2. | Anumber is subtracted from the product of 5 and that B _7y—6
same number

3. | The product of 5 and a number is decreased by 4 C 43 —n

4. | Four more than 5 times a number D 12 —n

5. | Four more than negative 5 times a number E 4 —5n

6. | Four less than negative 5 times a number F n—>5n
G —-5n—4
H 5n—-4

2) Write a verbal expression for each of the following:
a) 2m+5
b) —2k—4

743

c)4

a) The table contains 6 expressions (some of them have only 1 term)
2a 2a? 5
—-3a+5 4 — q? a+3

Choose expressions from the table to add/subtract so that you get the answers below.
e.g. from 2a; a + 3, | canget 3a + 3

a) 3a+8 b) 3a?+1 c) 2a?+13
4) Simplify.
a) 5a—10a? + 5a c) 2y—5y%+2y e) —5ab — 7ba + ab + 6ba

b) —b?—2b*+2b—3b d) 8m—-7+6m—5m+4m f) 6mn—9nm—2mn+nm
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Answers
Questions Answers
1) Inthe table below the letter n represents any number. Match the columns. 1)
There may be more than one correct answer.
CandD
Verbal expression Algebraic expression No match
e.g. A number is multiplied by negative 3 then 2 is subtracted 5n—n
from the product. eg —3n—2 3. H
1. | A number is subtracted from the product of 3 and 4 A|44+5n 4. A
2. | A number is subtracted from the product of 5 and that B | —7y—6 5. E
same number 6. G
3. | The product of 5 and a number is decreased by 4 C|43—n
4. | Four more than 5 times a number D|12—n
5. | Four more than negative 5 times a number E |4—-5n
6. | Four less than negative 5 times a number F |n—5n
G| -5n—4
H|5n—4
2)  Write a verbal expression for each of the following: 2) Possible verbal expressions
a) 2m+5 a) 5 added to the product of 2 and a number.
b) —-2k—-4 b) 4is subtracted from negative 2 and a number.
c) ? c) A numberis added to 3 and then the sum is divided by 4.
3) The table contains 6 expressions (some of them have only 1 term) 3)
2a 2a? 5 a) Ra)+@+3)+(B)=3a+8
Z3a+5 4 — g2 a+3 b) 2a>)—-(@4—-a®>)+5B)=3a*’+1

Choose expressions from the table to add/subtract so that you get

the answers below.

e.g. from 2a; a+ 3,1 canget3a + 3

) a*»)+(-3a+5)+(a+3)+2a)+ (5
=2a%*+13

a) 3a+8
b) 3a%>+1
c) 2a%*+13
4)  Simplify. 4) Answers are in descending powers of the variable where applicable
a) 5a—10a%+5a a) —10a?+10a or 10a — 10a?
b) —b%—2b%+2b—3b b) —-3b>—b or —b-—3b?
¢ 2y-—5y*+2y ) -—-5y*+4y or 4y—5y%+
d) 8m—-7+6m-—-5m+4m d 13m-—-7
e) —5ab—7ba+ ab + 6ba e) —5ab
f)  6mn—9nm —2mn +nm f) —4mn




Worksheet 2.1
In this worksheet you will focus on substituting values into familiar formulae, and into different algebraic expressions.

Questions

1)

The formula for the area of a rectangle is: Area = length x breadth.
The area is shaded and we will abbreviate thisas A = L X B Length (L)

a) IfL =4 cmand B = 3 cm, calculate the area in cm?.
b) If L =12 cm and B = 8 cm, calculate the area in cm”.

Breadth (B)

¢) IfL =3,5cmandB = 2cm, calculate the area in cm?.
d) IfL =7cmandA = 14 cm?, calculate the breadth in cm.
e) IfB=4cmandA = 24 cm? calculate the length in cm.

f) If L = xcmand B =5 cm, give an expression for the area in terms of x.
g) IfL =2acmandB = (a+ 4)cm, give an expression for area in terms of a.

2) The formula for the perimeter of a rectangle is: Perimeter = 2xlength + 2x breadth
We will abbreviate this as: P = 2L + 2B L
a) If L =4 cmand B = 3 cm, calculate the perimeter in cm.
b) If L =12 cmand B = 8 cm, calculate the perimeter in cm. B B
c) IfL =3,5cmandB = 2 cm, calculate the area in cm®.
d) IfL=7cmandP = 20 cm? calculate the breadth in cm. L
e) If P =66 cmand B = 8 cm?, calculate the length in cm.
f) If L =xcmandB = 5cm, give an expression for the perimeter in terms of x.
g) IfL=4acmandB = (a+ 1) cm, give an expression for the perimeter in terms of a.
2)
a) Ifa=>5andb = —2, calculate the value of: b) Give two pairs of values for m and n so
i) a+b that:
i) ab i)  m+ ngives an answer of 5
i) —ab ii) mn gives an answer of 5
iv) 5ab
3) Given the expression: y = x + 3.
a) Determine the value of y if x = 8.
b) What value must we substitute for x so that y = 8? Try to do this “in your head”.
c) Give 3 values that we can substitute for x so that y will be greater than 8.
d) What value must we substitute for x to make y = 0?
4) Consider the following rule: L = 2M + 3

Match the M-value to the statement about the L-value
eg. If M =5, then L = 2(5) + 3 = 13, and we can say L is a prime number

M-value Statement about the L-value

a) 4 A. L must be greater than —8 but less than 0
b) —5 B. L must be less than 0 but greater than —4
¢ -3 C. L must be a negative multiple of 5

d -9 D. L mustbea prime number
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Answers
Questions Answers
1) The formula for the area of a rectangle is: Area = length x breadth. 1)
The area is shaded and we will abbreviate thisasA = L X B a) A=4x3=12 cm?
b) A=12x8=96cm’
a) IfL =4cmandB = 3cm, calculate the area in cm?. ¢ A=35%x2=7 cm?
b) IfL =12cmand B = 8 cm, calculate the area in cm?, d 14=7XB +~B=2cm
¢) IfL =3,5cmandB = 2 cm, calculate the area in cm”. e) 24=Lx4 ~L=6cm
d) IfL=7cmandA =14 cm?, calculate the breadth in cm. fy A=xX5=5x cm?
e) IfB =4cmandA = 24cm? calculate the length in cm. g) A=2a(a+4)
f) IfL =xcmandB =5 cm, give an expression for the area in terms of x. = 2a? + 8a cm’
g) IfL=2acmandB = (a+4) cm, give an expression for area in terms (learners may not yet be able to
of a. produce expanded version)
2) The formula for the perimeter of a rectangle is: 2)
Perimeter = 2 x length + 2 x breadth a) P=2(04)+23)=14cm
We will abbreviate thisas: P = 2L + 2B b) P=2(12)+2(8)=40cm
a) IfL =4cmandB = 3 cm, calculate the perimeter in cm. c) P=2(35+22)=11cm
b) IfL =12cmand B = 8 cm, calculate the perimeter in cm. d 20=2(7)+2B ~B=3cm
c¢) IfL =3,5cmandB = 2cm, calculate the area in cm?, e) 66=2L+2(8) ~L=25cm
d) IfL =7cmandP = 20 cm? calculate the breadth in cm. f) P=2x)+2(5) =2x+10cm
e) IfP =66cmandB = 8cm? calculate the length in cm. g) P=20(4a)+2(a+1)
f) IfL =xcmandB =5 cm, give an expression for the perimeter in terms =8a+2a+2=10a+2cm
of x. (may not yet be able to produce
g) IfL=4acmandB = (a+ 1) cm, give an expression for the expanded version)
perimeter in terms of a.
3) 3)
e) Ifa=>5andb = —2 determine the value of: a)
v) a+b i) 3
vi) ab i) —-10
vii) —ab i) 10
viii) 5ab iv) =50
b) There are many possibilities

f)  Give two pairs of values for m and n so that:
iii)j m + n gives an answer of 5
iv) mn gives an answer of 5

i) egm=0andn=5m=—-1andn = 6;

m=11andn=3l
2 2

ii) egm=1landn=5m=—-1andn =-5;

m=5andn=1;m=%andn=10

4)  Given the expression: y = x + 3. 4)
c) Determine the value of y if x = 8. a) y=11
d) What value must we substitute for x so that y = 8? Try to do this “in your head”. b) x=5
g) Give 3 values that we can substitute for x so that y will be greater than 8. c) Anyvalue wherex > 5
h) What value must we substitute for x to make y = 0? d x=-3
5) Consider the following rule: L = 2M + 3 5)
Match the M-value to the statement about the L-value
eg. If M =5,then L = 2(5) + 3 = 13, and we can say L is a prime number
M-value Statement about the L-value M L=2M+3 L
e) 4 A.  Lmust be greater than —8 but less than 0 a) 4 L=24)+3=11 D
f) =5 B L must be less than 0 but greater than —4 b)—5 | L=2(-5)+3=-7 A
g) -3 C. L must be a negative multiple of 5 c)-3 |L=2(-3)+3=-3 B
h) -9 D. L mustbe aprime number d)-9 | L=2(-9)+3=-15 C
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Worksheet 2.2
In this worksheet you will focus on: a variable having a specific value or a variety of values.

Questions

1) The box contains 3 examples of rules for calculating the value of y.

AL y=x-2
B. y=2—x
C. y=2x—4

a) For each example, determine by inspection what value of x will make y = 10.
eg lfy=x+2, theny = 6 whenx = 4.

b) For each example, determine the value of y if x = 10.

c) Makeupyourownrulefory=___  and find an x-value that will make the y-value larger than
20.
e.g.Saylchoosey =3 + x.If x = 19, theny = 3 + 19 = 22 which is bigger than 20

2) Give 3 possible values for a and b to make the statement true:

eg.lfa+b=4thena=3b=10R a=2b=20Ra=6b=—-2 ORa=5,b=3 et
a) a+b=10
b) a—b=10
c) b—a=10
3)
a) Ifc =—2andd = 3, determine the value of cd.

b) If c =2 and d = —3, determine the value of cd.

c) Youshould get the same answer for Q3a and Q3b. Why does this happen?

d) Ifc = —2andd = —3, determine the value of cd.

e) Give two pairs of values for ¢ and d so that the expression ¢ + d gives the same answer as your
answer in Q3d.

4) Here are two rules:
1:C=D + 4
2: C =double D

a) If D = 3, which of the rules will produce a larger value of C?

b) If D = —1, which of the rules with produce a smaller value of C?

c) If D = 4, will either of the rules produce a C-value equal to 8?

d) If D = —3, will either rule produce a C-value that is bigger than —8 but less than 0?
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Answers
Questions Answers
1) The box contains 3 examples of rules for calculating the 1)
value of y. a)
A y=x-2 A x=12
B. y=2-x B. x=-8
C. y=2x—4 C. x=7
b)
a) For each example, determine by inspection what A y=8
value of x will make y = 10. B. y=-8
C. y=16

eg. lfy =x+2, theny = 6 whenx = 4.

b) For each example, determine the value of y if
x = 10.

c) Makeupyourownrulefory=____ andfindanx-
value that will make the y-value larger than 20.
e.g.Saylchoosey = 3 + x.If x = 19, then
y = 3 + 19 = 22 which is bigger than 20

c) Multiple solutions
eg.y= g; if x = 100 then y = 50 which is bigger
than 20

2) Give 3 possible values for a and b to make the statement
true:
eg.lfa+b=4,thena=3,b=1,0R a=2,b=2;0R
a=6b=-2,0Ra =%,b = 3%,etc.

2)  Multiple solutions, e.g.:
a) a=2andb=8;a=
a=-3andb =13
b) a=15andb =5 a=11; andb=1;

1

~andb =9
2

N

]

a) a+b=10 a=-3andb=—13
b} a-b=10 o a=6andb=16;a=22andb=123;
¢) b—a=10 2 2
a=—6andb =4
3) 3)
a) Ifc =—-2andd = 3, determine the value of cd. a) —6
b) If c =2 andd = —3, determine the value of cd. b) -6
c) Youshould get the same answer for Q3a and Q3b. c) Because in Q3a we multiply a negative by a positive
Why does this happen? and in Q3b we multiply a positive by a negative and
d) Ifc=—2andd = —3, determine the value of cd. both result in a negative number. Since the numerals
e) Give two pairs of values for ¢ and d so that the are both 2 and 3 we get -6 in both cases.
expression ¢ + d gives the same answer as your d 6
answer in Q3d. e) Multiple solutions, e.g.:c = =3 andd = 9;
c=1andd =5; c=i andd=5%
4) Here are two rules: 4)
1. C=D + 4 a) C=B3)+4=7
2: C =double D C =doubleD =2(3) =6
Rule 1
a) If D = 3, which of the rules will produce a larger value of C? b) C=(-1) +4=5
b) If D = —1, which of the rules with produce a smaller value of C? C =double D = 2(—1) = -2
c) If D = 4, will either of the rules produce a C-value equal to 8? Rule 2
d) If D = —3, will either rule produce a C-value that is bigger than ¢ C=(4)+4=8
—8 but less than 0? C = double D = 2(4) = 8
Yes, both rules
d C=(-3)+4=1
C = double D =2(-3) = -6
Yes, Rule 2




Worksheet 2.3

In this worksheet you will focus on: a variable having a specific value or a variety of values.

Questions

1) The box contains 4 examples of rules for calculating the value of y.

AL y=2x+10
B. 2x—10=y
C y=12—x
D. y=x-—12

a) For each example, determine what value of x will make y = 10.
eg lfy=x+2, theny = 6 whenx =4
b) Which example will give a y-value less than 4 when x = 6?

2) Give 3 possible values for each letter to make the statement true:

eg.lfa+b=4thena=3b=10Ra=2b=2,0Ra=6b=-20Ra=5b=3 et
a) b—a=1
b) a—2b=0
c) a+ b isevenand less than 20
3) Here are two rules:
1: T1=D+3
2: T2=double D
a) Give a value for D that will make T1 =20.
b) Give a value for D that will make T2 =20.
c) Give avalue for D that will make T1 > T2.
d) Give a value for D that will make T1 =T2.
e) If D = —3, which rule will produce the larger answer?
f) IfD = —%, will either rule produce a value that is bigger than —1 but less than 6?

4)
a) Ifm = 6andn = 2, determine the value of m — n.
b) Ifm = 6.and n = —2, determine the value of m + n.
c) Youshould get the same answer for Q4a and Q4b. Why does this happen?

d) Youaretoldthat A=mn—n+m
i) Ifm = —2andn = —3, determine the value of A.
ii) Give two pairs of values for m and n so that the value of A is less than 0.
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Answers
Questions Answers
1) The box contains 4 examples of rules for calculating the value of y. 1)
E. y=2x+10 a)
F. 2x—-10=y A x=0
G y=12-x B. x=10
H y=x-12 C. x=2
D. x=22
a) For each example, determine what value of x will make y = 10. b) ExampleD
eg lfy=x+2, theny =6whenx =4
b)  Which example will give a y-value less than 4 when x = 6?
2)  Give 3 possible values for each letter to make the statement true: 2)  Multiple solutions, for example:
eg.lfa+b=4,thena=3,b=1,0Ra=2b=2;0R a) a=2andb=3;a==andb=1=;
2 2
a=6,b=—2,0Ra=§,b=3%,etc. a=-3andb =-2
a3 b-a=1 b) a=10andb=5a=1and b=1;
b) a-2b=0 a=—6andb =3
c) a+ b isevenand less than 20
) c) a=10andb=2;a=%andb=5%;
a=-3andb = —51
3) Here are two rules: 3)
1: T1=D+3 a) D=7
2: T2=double D b) D=0
c) Multiple solutions, for example: D= —1
a) Give a value for D that will make T1 =20. d D=3
b) Give a value for D that will make T2 =20. e) Rulel
c) Give a value for D that will make T1 > T2. f)  Yes,rulel
d) Give a value for D that will make T1 =T2.
e) If D = —3, which rule will produce the larger answer?
f) D=-— %, will either rule produce a value that is bigger than —1
but less than 6?
4) 4)
a) Ifm = 6andn = 2, determine the value of m — n. a) 4
b) Ifm = 6andn = —2, determine the value of m + n. b) 4
c) Youshould get the same answer for Q4a and Q4b. Why does this c) Because subtracting a positive is the same
happen? as adding a negative
d)

d) VYouaretoldthat A=mn—n+m

i) Ifm = —2andn = —3, determine the value of A.
ii)  Give two pairs of values for m and n so that the value of A is
less than 0.

) A=7
ii)  Multiple solutions e.g.
m=>5andn = -10;

m=% andn =10
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Worksheet 3.1

In this worksheet you will focus on: a variable as part of a product, using the distributive law when monomials are positive and
binomials have positive terms.

Questions

1)
a) Expand:
) 3(p) = i) 3(p*) = iii) 3(2p) = iv) 3(2+p) =
b) In each example what operation is between the 3 and the brackets?
c) Why do you get 2 terms in your answer to Qla(iv)?

2) Look at examples A to D in the box below:

A p(pt+?2) a) Write down the monomial for each example.

B. 3p(p+2) b) Write down the binomial for each example.

C. 3p(P*+2) c) Which example will NOT have a term with p? after the expression has
D. 3p?(p+2) been expanded? Try to do this by inspection.

d) Expand AtoD.
e) Look at your answers to C and D. What is the same and what is
different?

3) Look at examples A to D in the box below:

A. a(a®+2) a) What is the same about each example?

B. a(a?+2a) b) What is the different about each example?

C. a(a®+2b) c) Which examples will have a term with a? after the expression has been
D. a(a?+ 2ab) expanded? Try to do this by inspection.

d) Will any example have a term with ab after the expression has been
expanded? Try to do this by inspection.
e) Expand AtoD.

4)

a) Expand and write the powers in your answers from smallest to largest
i) 3m(2+m)
i) 5r2(2+71)

b) The following expression has 2 variables, a and b: ab(a + 3b)
i) Expand the expression and write your answer so that the powers of a go from smallest to

largest.

ii) Now rewrite your answers so that the powers of b go from largest to smallest.
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Worksheet 3.1
Answers
Questions Answers
1) 1)
a) Expand: a)
) 3= i) 3p
i) 3(p?) = i) 3p?
i) 3(2p) = i) 6p
v) 3(2+p)= iv) 6+ 3p
b) In each example what operation is between the 3 and the b) Multiplication
brackets?

c) Because 2 and p are unlike terms
c) Why do you get 2 terms in your answer to Qla(iv)?

2) Look at examples A to D in the box below: 2)
A B C D
A. »+2) 3 3 3p?
p(p a) p p p p
B. 3p(p+2) b) p+2 | p+2 | p?+2 | p+2
C. 3p(®*+2)
D. 3p2(p+2) 0 C
d)
a) Write down the monomial for each example. A p?+2p
b)  Write down the binomial for each example. B. 3p2 + 6p
c)  Which example will NOT have a term with p? after the C. 393 + 6
expression has been expanded? Try to do this by inspection. D' 323 " 622

d) Expand AtoD.

. ) e) Same: First term is 3p3
e) Look at your answers to C and D. What is the same and what is ) ! s 3p

Different: Second terms are 6p and

different?
6p>
3) Look at examples A to D in the box below: 3)
a) Monomial is always a; the first term in the
A a(a?+2) bracket is always a?; all brackets involve
B. a(a®+2a) addition and there is a 2 in the second term
C. a(a®+2b) in each bracket.
D. a(a®+2ab) b) The second term in the bracket — constant,
1 letter, 2 letters
a) What is the same about each example? ¢ BC
b) What is the different about each example? d) Yes, C
¢)  Which examples will have a term with a? after the expression e)
has been expanded? Try to do this by inspection. A ad+2a
d) Will any example have a term with ab after the expression has B. a3+ 2a?
been expanded? Try to do this by inspection. C. a+2ab
e) Expand AtoD. D. a®+2a®b
4) 4)
a) Expand and write the powers in your answers from smallest to a)
largest i) 6m+3m?
i) 3m@2+m) i) 10r? +573
i) 5r2(2+7) b)
b) The following expression has 2 variables, a and b: ab(a + 3b) i) 3ab®+a’h
i) a®b+ 3ab?

i)  Expand the expression and write your answer so that the
powers of a go from smallest to largest.

ii)  Now rewrite your answers so that the powers of b go from
largest to smallest.
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Worksheet 3.2

In this worksheet you will focus on: a variable as part of a product, using the distributive law when monomials are positive and
binomials have positive terms.

Questions
1)
a) Expand:
i) 7(p) = i) 7(p?) = iii) 7(3p) = iv) 7@ +p) =

b) In each example what operation is between the 7 and the brackets?
c) Why do you get two terms in your answer to Qla(iv)?

2) Look at examples Ato D in the box below:

A x(x+3) a) Write down the monomial for each example.

B. 4x(x+3) b) Write down the binomial for each example.

C. 4x(x*+3) ¢) Which example will NOT have a term with x? after the expression has
D. 4x? (x+3) been expanded?

d) Expand Ato D.
e) Look at your answers to C and D. What is the same and what is
different?

3) Look at examples A to D in the box below:

A. a(a’?+5) a) Whatis the same about each example?

B. a(a®+5a) b) What is the different about each example?

C. a(a®+5b) c) Which examples will have a term with a? after the expression has been
D. a(a*+5ab) expanded? Try to do this by inspection.

d) Will any example have a term with ab after the expression has been
expanded? Try to do this by inspection.
e) Expand AtoD.

4)
a) Expand and write the powers in your answers from smallest to largest
i) em(m+2)
i) 3r2(2+7)

b) The following expression has 2 variables, a and b: ab(a + 8b)
i) Expand the expression and write your answer so that the powers of a go from smallest to
largest.
ii) Now rewrite your answers so that the powers of b go from smallest to largest.
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Worksheet 3.2
Answers
Questions Answers
1) 1)
a) Expand: a)
i) 7() = i) 7p
i) 7(p?) = i) 7p?
v) 7Qp) = i) 21p
v) 7B@+p)= V) 21+7p
b) In each example what operation is between the 7 and the brackets? b) Multiplication in all 4 cases
c) Why do you get two terms in your answer to Qla(iv)? ) Because 3 and p are unlike terms
2) Look at examples A to D in the box below: 2)
A x(x+3) A B C D
B. 4x(x+3) a) x 4x 4x 42
C 4x(x*+3) b) | x+3 | x+3 | x2+3 | x+3
D. 4x%(x+3)
c C
a) Write down the monomial for each example. d)
b)  Write down the binomial for each example. A x% 4+ 3x
c)  Which example will NOT have a term with x? after the expression B 4x? + 12x
y o e
. . D. 4x3+12x2
e) Look at your answers to C and D. What is the same and what is . . 3
different? e) Same: First term is 4x
Different: Second term is 12x and 12x?2
3) Look at examples A to D in the box below: 3)
A. a(a®?+5) a) Monomial is always a; the first term in
B. a(a?+5a) the bracket is always a?; operation in
C. a(a®+5b) bracket is addition; second term in
D. a(a?+ 5ab) bracket contains 5.
b) The second term in the bracket, number
a) What is the same about each example? of variables in the binomial
b) What is the different about each example? c) BandD
c)  Which examples will have a term with a? after the expression has d) Yes, C
been expanded? Try to do this by inspection. e)
d) Will any example have a term with ab after the expression has been A. a®+5a
expanded? Try to do this by inspection. B. a3+ 5a?
e) Expand A to D. C. a®+5ab
D. a3+ 5a%b
4) 4)
a) Expand and write the powers in your answers from smallest to a)
largest i)  12m+ 6m?
i) 6m(m+2) i) 6r%+3rd
i) 3r2(2+7) b)
i)  8ab®+a’b
b) The following expression has 2 variables, a and b: ab(a + 8b) i) a2b + 8ab?

i)  Expand the expression and write your answer so that the
powers of a go from smallest to largest.

ii)  Now rewrite your answers so that the powers of b go from
smallest to largest.
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Worksheet 3.3
This worksheet focuses on using the distributive law working left to right as well as right to left, binomials include positive and

negatives.

Questions

1)

Multiply out:

a) 5(m+2)=
b) 2(m—-2) =
c) 5m(m-—-2)=

2)

Insert the missing values ([1) to make the following statements true:
a) 2(x—0)=2x-10

b) 2x(0O—75) =2x%— 10x

c) 2x3(O0-5)=2x3-0

3)

Say whether each statement is TRUE or FALSE. If the statement is false, change the right side of the
is equal sign to make the statement true.

a) 3(p+2)=3p+6

b) 2(m+1)=2m+1

c) -5(a+2)=-5a+10

d 6(2x+7)=12x+13

4)

Fix the part on the right of the is equal to sign to show the correct way to use the distributive law
a) 9(m+2)=9(02m)
b) 49—-14d =7(7 - 2)

5)

Column A contains examples of monomials multiplied by binomials. Column B contains expanded
versions.

a) Match the columns.

b) Some examples don’t have a partner. You will need to produce the matching partner.

Column A Column B

1. [ 4(x—2) A | 2x? —8x
2. | 2(x—4) B [4x—8

3. | x(2—4x) C |[4x—2

4. | 2x(x — 4) D | 8x —2x?
5 2x(4 —x) E |2x—8




Worksheet 3.3

wits
maths
‘ ] IQ?DF.‘.EF.‘S

Answers
Questions Answers
1) Multiply out: 1)
a) 5(m+2)= a) 5Sm+10
b) 2(m-2)= b) 2m-—4
¢) Sm(m-—2)= ¢) 5m?-—10m
2) Insert the missing values ([J) to make the following statements true: 2)
a) 2(x—-0O)=2x-10 a) 5
b) 2x(0-5) =2x%—10x b) «x
¢ 2x3(0-5)=2x%-0 c) x;10x?
3) Say whether each statement is TRUE or FALSE. If the statement is false, change the | 3)
right side of the is equal sign to make the statement true. a) True
a) 3p+2)=3p+6 b) False, 2m+2
b) 2(m+1)=2m+1 c) False, —5a—10
c) —-5(a+2)=-5a+10 d) False, 12x + 42
d 6R2x+7)=12x+13
4)  Fix the part on the right of the is equal to sign to show the correct way to use the 4)
distributive law a) 9m+18
a) 9(m+2)=902m) b) 7(7 —2d)
b) 49-14d =7(7 - 2)
5) Column A contains examples of monomials multiplied by binomials. Column B 5)
contains expanded versions. a)
a) Match the columns. 1. B
b) Some examples don’t have a partner. You will need to produce the matching 2. E
partner. 3. No match
4. A
Column A Column B 5.D
1 | 4(x—2) A | 2x? —8x b)
2 | 20— 4) B 4x—8 Partner for 3:
3. | x(2—-4x) C 4x — 2 x(2 —4x) = 2x — 4x* or
4. | 2x(x—4) D | 8x—2x? *(2 — 42) =~ 4 2x
Partner for C:
5. | 2x(4—x) E | 2x—8 4x—2=202x—1)
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Worksheet 3.4

This worksheet focuses on using the distributive law working left to right as well as right to left, binomials include positives and
negatives.

Questions

1)

Multiply out:

a) 5(p—-3)=
b) 2(-p+3) =
c) Sp(p—3)=

2)

Insert the missing values ([1) to make the following statements true:
a) 3(a—0)=3a-12

b) 3a(d-75) =3a?—15a
¢) 3a(d-0O) =10a? —18a

3)

Say whether each statement is TRUE or FALSE. If the statement is false, change the right side of the
equal sign to make the statement true.

a) 5(a+7)=5a+12

b) 2(m—-1)=2m—-1

c) 70—3b)=7-3b

d) 4(y —3x) =—-12x + 4y

4)

Fix the part on the right of the equal sign to show the correct use of the distributive law:
a) 6b+ 10e = 3(2b + 3e)
b) 12x—4=43x—-0)

5)

Column A contains expressions. Column B contains monomials multiplied by binomials.
a) Match the columns.
b) Some examples don’t have a partner. You will need to produce the matching partner.

Column A Column B

1. | 3p%2 —6p A [3(p—-1)
2. | 2p—10 B | 2p(3—p)
3. |3p-3 C |3p(2—-p)
4. | 6p — 2p? D |3p(p—2)
5 13p+9 E |3(p+3)
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Worksheet 3.4

Answers
Questions Answers
1) Multiply out: 1)
a) 5(p—-3)= a) 5p—15
b) 2(—p+3) = b) —2p+6
c) 5p?—15p
) 5Sp(p—3)=
2) Insert the missing values (L) to make the following statements true: 2)
a) 3(a—0)=3a-12 E)) 4
a
b) 3a(d-5)=3a%-15a a ?a; .
o) 3a(d-0)=10a%-18a
3) Say whether each statement is TRUE or FALSE. If the statement is false, 3)
change the right side of the equal sign to make the statement true. a) False, 5a+ 35
a) 5(a+7)=5a+12 b) False, 2m —2
b) 2(m—-1)=2m—-1 c) False, 7—21b
) 7(1-3b)=7-3b d) True
d) 4(y—3x)=-12x+4y
4)  Fix the part on the right of the equal sign to show the correct use of the 4)
distributive law: a) 2(3b+5e)
a) 6b+ 10e =3(2b + 3e) b) 4(3x-1)
b) 12x—4=43x—-0)
5) Column A contains expressions. Column B contains monomials multiplied by | 5)
binomials. a)
a) Match the columns. 1.D
b) Some examples don’t have a partner. You will need to produce the 2. No Match
matching partner. 3. A
4. B
Column A Column B 5. E
1. 3p2—6p A 13-1D
2 2p — 10 B | 20(3—-p) b)
Partner for2: 2p — 10 =2(p —5)
3 3p—-3 C 3p(2—-p)
Partner for C: 3p(2 — p) = 6p — 3p?
4, 6p — 2p? D |3p(p-2)
5 3p+9 E 3(p+3)
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In this worksheet you will focus on: using the distributive law when monomials are positive and binomials contain negative

numbers.
Questions
1) ) — . )
Conventions for writing answers involving expressions:
a) Expand: 3(p —2) 1)  Use alphabetical order for terms
b) Expand: 3(2 —p) e.g. The expression 5 + 3b + a should be written as:
. . a+3b+5
c) Write down 3 things that are the e Write the variables in alphabetical order
same in Qla and Q1b. e Write constants last
d) Write down 2 things that are 2)  If there is more than one variable:
. . e.g. 9c + 5ac — 2a — 3 is writtenas 5ac —2a +9c -3
different in Qla and Q1b. o Write the term with more than one variable first
e) If p= 5, will you get the same e.g. 2b x 4ab x b is written as 8ab?

answer for Qla and Q1b?

e Write coefficient first
e Write variables in alphabetical order
3)  Write answers in descending powers of the variable
(from largest to smallest) OR in ascending powers
(from smallest to largest)
e.g. 5de + 7d?e? has been written in descending powers
of e and in ascending powers of d.

2) Look at examples A and B in the box below:

Substitute m = 1 in A and B. Do you get the same answer?
Choose another value for m and substitute in A and B. Do you
get the same answer?

Multiply out A and B.

Are the simplified expressions the same? Explain.

3) In this question we are going to compare 5(4 — x) and 5(x — 4).

What is the same about the expanded expressions for Q3a(i) and Q3a(ii) and what is different?

A m@2-—m) ;))
B. m(—m+2)
c)
d)
a) Multiply out:
i) 5(4—x)
i) 5(x—4)
b)
c)

If x = 2, will you get the same answer for the two expressions?

A, 3t(t—2) a)
B. 3t(2—t) b)
C. (2-1t)3t 0)

d)

4) Look at examples A to Cin the box below:

Substitutet = 5in A, Band C.

Which examples give the same answer? Why does this happen?
Expand A, B and C. Write your answers in ascending powers of t.
Are all the expanded expressions the same? Explain.

a)

5) Expand. Write your answers in ascending powers of d.

de(e? — 2d) b) de(—2d + e?) c) de(—2d —e?) d) de(—e? —2d)
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Answers
Questions Answers
1) 1)
a) Expand: 3(p —2) a) 3(p—2)=3p—6
b) Expand: 3(2 —p) b) 32-p)=6-3p
c) Write down 3 things that are the c) Same: Monomial is multiplied by a binomial; the monomial is 3 ;

same in Qla and Q1b.

d) Write down 2 things that are
different in Qla and Q1b.

e) Ifp =5, will you get the same
answer for Qla and Q1b?

the exponent of p in the answers is 1
d) Different: The binomial in Q1la is variable p subtract constant 2
(i.e. p — 2); in Qlb the binomial is constant 2 subtract variable p
(i.e. 2 — p); the answers of Qla and Q1b are different
(i.e. for Qlais 3p — 6, and for Qlb is 6 — 3p)
e) No.Ifp =5inQla, the answeris 9. If p = 5in Qlb, the answer is —9.

2) Look at examples A and B in the box below: 2)
a) Alfm=1,then1(2—-1)=1,and
A. m(2 —m) B:if m = 1, then 1(—1 + 2) = 1. Same answer.
B. m(—m + 2) b) Own choice:
A:If m = 2,then 2(2—2) =0, and
a) Substitute m = 1in A and B. Do you get the same B:Ifm =2, then2(-2+2) =0.
answer? Same answer.
b) Choose another value for m and substitute in A and c)
B. Do you get the same answer? A. m(2-—m)=2m-m?
c) Multiply out A and B. B. m(-m+2)=-m?+2m
d) Are the multiplied out expressions the same? d) Yes. The monomials are the same. The binomials are
Explain. the same, i.e.2—m=-m+2
3) In this question we are going to compare 5(4 — x) and 3)
5(x —4). a)
a) Multiply out: i) 504 —x)=20-5x
i) 5@ -—x) i) 5(x—4)=5x—-20
i) 5(x—4) b) Same: They are the product of a monomial and a
b) What is the same about the expanded expressions binomial. The monomial is 5 in both cases.
for Q3a(i) and Q3a(ii) and what is different? Different: The binomial in Q3a(i) is 4 — x and the
c) Ifx =2, will you get the same answer for the two binomial in Q3a(x — 4x
expressions? c¢) No.If x = 2, answer to (i) is 10; answer to (ii) is —10.
4) Look at examples A to Cin the box below: 4)
a) A:3(5)(5-2)=15(3) =45
A. 3t(t—2) B:3(5)(2 —5) = 15(—3) = —45
B. 3t(2-1) C:(2-5)3(5) = (—3)15 = —45
C (2-1t)3t b) Examples B and C. The monomials are both 15. The
) ) binomials are both —3. Multiplication is commutative:
a) Sub.stltute t=5 |n. A, BandC. 15(—3) = (—3)15
b) W.hICh examples give the same answer? Why does O A:3t(t—2) = 3t% — 6t = —6t + 3t2
this happen? _ _ _ B:3t(2 —t) = 6t — 3¢
d) Expand A, B and C. Write your answers in ascending C: (2 - £)3t = 6t — 3t2
powers of t. T
. . d) No.OnlyBand Care the same: multiplication is
c) Are all the expanded expressions the same? Explain. . ] ] .
commutative and the monomials and binomials are
the same. In A the terms in the binomial are swopped
around and subtraction is not commutative i.e.
t—-2)+2-1.
5) Expand. Write your answers in ascending powers of d. 5)
a) de(e?—2d) a) de(e?—2d) =de3®—2d%e
b) de(—2d + e?) b) de(—2d +e?) =de?® — 2d?e
c) de(—2d—e?) c) de(—2d—e?) = —de3— 2d?%e
d) de(—e?-2d) d) de(—e?—2d) = —de3® —2d%e
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Worksheet 3.6

In this worksheet you will focus on: using the distributive law when monomials are positive and binomials contain negative

numbers.
Questions
1)
a) Expand: 2(p — 3)
b) Expand: 2(3 —p)
c) Write down 3 things that are the same in Qla and Q1lb.
d) Write down 2 things that are different in Qla and Q1b.
e) Ifp =5, will you get the same answer for Qla and Q1b?
2) In this question we are going to compare 4(x — 5) and 4(5 — x)
a) Expand:
i) 4(x—15)
i) 4(5-—x)
b) What is the same about the expanded expressions for Q2a(i) and Q2a(ii) and what is different?
c) Ifx = 2, will you get the same answer for the two expressions?
3) Look at examples A to C in the box below:
A 3y(2-y)
B. 3y(y—2)
. 2-»3y
a) Substitutey = 3in A, BandC.
b) Which examples give the same answer? Why does this happen?
c) Expand A, B and C. Write your answers in descending powers of y.
d) Are all the expanded expressions the same? Explain.
4) Expand. Write your answers in descending powers of b.

a)
b)
c)
d)

ab(b? — 2a)
ab(—2a + b?)
ab(—2a — b?)
(—b2 — 2a)(ab)
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Answers
Questions Answers
1) 1)
a) Expand: 2(p —3) a) 2(p—-3)=2p—-6
b) Expand: 2(3 —p) b) 2B3—-p)=6-2p
c) Write down 3 things that are the same in Qla and Q1b. c) Same:
d) Write down 2 things that are different in Qla and Qlb. e The monomial is multiplied by a binomial
e) Ifp =5, will you get the same answer for Qla and Q1b? e The monomial is 2 in Qla and Qlb
e The exponent of p in the bracket and in the
answers of Qlaand Qlbis 1
d) Different:
e  The binomial in Qla is variable p subtract
constant 3 (i.e. p — 3), whilst the binomial in
Q1b is constant 3 subtract variable p (i.e.
3-p)
e  The answers of Qla and Q1b are different
(i.e. for Qlais 2p — 6, and for Qlb is
6 —2p)
e) No.Whenp =5 Qla, the answer is 4.
When p = 5in Qlb, the answer is —4.
2) In this question we are going to compare 4(x — 5) and 2)
4(5 — x): a)
a) Expand: i) 4(x—5)=4x—-20
i) 4(x-=15) i) 4(5—-—x)=20—4x
i) 4(5-x) b) They are both the product of a monomial and a
b) What is the same about the expanded expressions for binomial.
Q2a(i) and Q2a(ii) and what is different? The binomial in (i) is x — 5 and the binomial in (ii)
c) Ifx =2, will you get the same answer for the two is 5 — x so the signs are different.
expressions? c) No.lfx=2, 4(2)—20=—-12and
20—-4(22) =12
3) Look at examples A to C in the box below: 3)
A. 3y(2—-y) a) Ify=3inAthen3(3)(2-3)=9(-1)=-9
B. 3y(y — 2) Ify =3inB,then3(3)(3—-2)=9(1) =9
C -3y Ify = 3inC, then (2 —3)3(3) = —=1(9) = —9
b) Examples A and C. The monomials are the same
a) Substitutey =3inA,BandC. and the binomials are the same.
b)  Which examples give the same answer? Why does this 0 A3y(2—y)=6y—3y%=—3y2+6y;
happen? B.3y(y — 2) = 3y? — 6y;
c) Expand A, B and C. Write your answers in descending C.(2 = y)3y = 6y — 3y2 = —3y2 + 6y
powers of y. d) No. Only A and C of the expanded expressions are
d) Are all the expanded expressions the same? Explain. the same because multiplication is commutative
and the monomials and binomials are the same. In
B the terms in the binomial are swopped around
and subtraction is not commutative
ie.2-y) =l -2).
4) Expand. Write your answers in descending powers of b. 4)
a) ab(b?—2a) a) ab(b?-2a) = ab®—a?b
b) ab(—2a + b?) b) ab(—2a+ b?) = ab® — 2a%b
c) ab(—2a-b? c) ab(-2a-—b?) = —ab®—2a?b
d) (—b%—2a)(ab) d) (—=b%—2a)(ab) = —ab® — 2a’b
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In this worksheet you will focus on: using the distributive law when monomials are positive or negative and binomials contain
negative and positive numbers.

Questions

1) Look at examples A and B in the box below:

A.
B.

3(p+2)
—3(p +2)

a)
b)
c)
d)

Write down the monomials in A and B.

Write down the binomials in A and B.

When you multiply out each expression, what will be the sign of the constant term?
Multiply out A and B.

2) Look at example A and B in the box below:

A.
B.

k(5 — k)
— k(5 —k)

a)
b)
c)
d)

Substitute k = 3 in A and B. Do you get the same answer?

Choose a negative value for k and substitute in A and B. Do you get the same answer?
Multiply out A and B.

Are the multiplied out expressions the same? Explain.

3) Look at examples A to C in the box below:

A.
B.
C.

—3b(b + 6)
—3b(6 +b)
(6 + b)(—3b)

a)
b)
c)
d)

Substitute b = 4in A, B and C.

Which examples give the same answer? Why does this happen?
Expand A, B and C. Write your answers in descending powers of b.
Are the expanded expressions the same? Explain.

4) Simplify. Write your answers in descending powers of e.

a)
b)
c)
d)
e)
f)

—de(e? — 2d)
—de(2d — e?)
—de(—2d + e?)
—de(—2d — e?)
(e? — 2d)(—de)
(—e? + 2d) (—de)
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Answers
Questions Answers
1) Look at examples A and B in the box below: 1)

A 3(p+2)
B. —3(p+2)

a) Write down the monomials in A and B.
b)  Write down the binomials in A and B.

a) Monomials b) Binomials
3 p+2
-3 p+2

c) The constant will be positive in A and negative in
c) When you multiply out each expression, what will be the B
sign of the constant term? d A3(p+2)=3p+6
d) Multiply out A and B. B:—3(p+2)=-3p—6
2) Look at example A and B in the box below: 2)
A. k(5-k) a) Ifk=3,then3(5—-3)=6,and
B. —k(5-k) —3(5 — 3) = —6. Not the same answer.
b) Own choice.
a) Substitute k = 3 in A and B. Do you get the same answer? If k = =2, then (=2)(5 — (—=2)) = —14, and
b) Choose a negative value for k and substitute in A and B. —(—2)(5 — (—2)) = 14. Not the same answer.
Do you get the same answer? c)
c) Multiply out A and B. A. k(5—k) =5k —k?
d) Are the multiplied out expressions the same? Explain. B. —k(5—k)=—5k+ k>
d) No, the monomials are different, one is positive,
and one is negative.
3) Look at examples A to C in the box below: 3)
A. =3b(b+6) a) Ifb =4, Agives—3(4)(4+6)=-120
B. —3b(6+Db) B gives —3(4)(6 + 4) = —120
C. (6+b)(—=3b) Cgives (6 + (4))(—3(4)) = —120
b) All the examples give the same answer. The
a) Substitute b =4inA,BandC. monomial is the same and the binomials
b)  Which examples give the same answer? Why does this produce the same answer due to the
happen? commutative property: (b + 6) = (6 + b)
c) Expand A, B and C. Write your answers in descending o) A:—3b(b+6)=—3b%—18b
powers of b. B: —3b(6 + b) = —3b% — 18b
d) Are the expanded expressions the same? Explain. C: (6 + b)(—3b) = —3b% — 18b
d) Yes. See explanation in Q3b.
4)  Simplify. Write your answers in descending powers of e. 4)
a) —de(e?—2d) a) —de3+ 2d%e
b) —de(2d —e?) b) de®—2d?%e
c) —de(—2d+e?) c) —de®+2d%
d) —de(—2d —e?) d) de3+ 2d?%e
e) (e?—2d)(—de) e) —de3+2d%
f)  (—e?+2d) (—de) f) de3—2d%




Worksheet 3.8
In this worksheet you will focus on: using the distributive law when monomials are positive or negative and binomials contain
negative and positive numbers.

Questions

1)

Look at examples A and B in the box below:

A.
B.

7(v+2)
-7(v + 2)

a)
b)
c)
d)

Write down the monomials in A and B.

Write down the binomials in A and B.

When you multiply out each expression, what will be the sign of the constant term?
Multiply out A and B.

2)

Look at example A and B in the box below:

A.
B.

a(6—a)
—a(6—a)

a)
b)
c)
d)

Substitute a = 5in A and B. Do you get the same answers?

Choose a negative value for a and substitute in A and B. Do you get the same answers?
Multiply out A and B.

Are the expanded expressions the same? Explain.

3)

Look at examples A to C in the box below:

A.
B.
C.

—2b(b +9)
—2b(9 + b)
(9 + b)(—2b)

a)
b)
c)
d)

Substitute b = 2in A, B and C.

Which examples give the same answer? Why does this happen?
Expand A, B and C. Write your answers in descending powers of b.
Are the expanded expressions the same? Explain.

4)
a)
b)
c)
d)
e)
f)

Multiply out. Write your answers in descending powers of a.

ad(a? — 2b)
—ad(2d — a?)
(—ad)(~2d + a?)
—da(—2d — a?)
(a? — 2d)(—ad)
(—a? + 2d) (—da)
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Answers
Questions Answers
1) Look at examples A and B in the box below: 1)
A 7(v+2) a) Monomials b) Binomials
B. -7(v+2) A 7 v+2
B =7 v+2
a) Write down the monomials in A and B.
b)  Write down the binomials in A and B. c) The constant will be positive in A and
c)  When you multiply out each expression, what will be the negative in B
sign of the constant term? d 7w+2)=7v+14
d) Multiply out A and B. -7(v+2)=-7v—14
2) Look at example A and B in the box below: 2)
A a(6—a) a) Ifa=25,then5(6—5)=5,and then
B. —a(6—a) —5(6 — 5) = —5. Not the same answer.
b) Own choice.
a) Substitute a = 5in A and B. Do you get the same answers? Ifa = —2, then (—2)(6 — (—2)) = —16,
b) Choose a negative value for a and substitute in A and B. and —(—2)(6 — (_2)) = 16.
Do you get the same answers? Not the same answer.
c) Multiply out A and B. o)
d) Are the multiplied out expressions the same? Explain. A a(6—a)=6a—a’
B. —a(6—a)=—6a+a?
d) No, the monomials are different, one is
positive, and one is negative.
3) Look at examples A to C in the box below: 3)
A. —2b(b+9) a) Ifb=2Agives—2(2)((2) +9) = —44
B. —2b(9+Db) Bgives —2(2)(9 + (2)) = —44
C. (9+Db)(-2b) Cgives (9 + (2))(—-2(2)) = —44
a) Substitute b = 2in A, Band C. b) Allthe e'xafnples give the same énswe?r. The
. . . monomial is the same and the binomials
b)  Which examples give the same answer? Why does this
happen? produce th.e same answer due to the
. . . commutative property: (b +9) = (9 + b)
c) Expand A, B and C. Write your answers in descending powers
of b. c) A:—2b(b+9)=-2b*>-18b
d) Are the expanded expressions the same? Explain. B: —2b(9 + b) = —2b* —18b
C: (9 + b)(—2b) = —2b%2 —18b
d) Yes. See explanation in Q3b.
4)  Multiply out. Write your answers in descending powers of a. 4)
a) ad(a?-2b) a) a3d - 2ad?
b) —ad(2d —a?) b) a3d — 2ad?
¢ (—ad)(—2d+a?) c) —a3d+ 2ad?
d) —da(-2d —a? d) a3d+ 2ad?
e) (a?-2d)(—ad) e) —ad+ 2ad?
f)  (—a?+2d) (—da) f)  ad — 2ad?
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Worksheet 3.9

In this worksheet you will focus on: using the distributive law when there are 2 or more terms in the brackets, monomials are

positive or negative and terms in the brackets contain positive and/or negative and numbers.

Questions

1) Look at examples A, B and Cin the box below:
A. 2(m+n)
B. 2(m+3n)
C. 2(m—-3n)

a) How many terms are in each bracket?
b) Predict how many terms there will be in the final answer for each example.
c) Expand Ato C.Is your answer in Qlb correct?

2) Look at examples A, B and C in the box below:
A. 2(m+ 3n+ 4p)
B. 2(m—3n+4p)
C. 2(m+3n—4p)
a) How many terms are in each bracket?
b) Predict how many terms there will be in the final answer for each example.
c) Expand A to D. Is your answer in Q2b correct?
3) Expand:
a) =2(f+g+h) f) (f+g+h)(-e)
b) (f+g+n)(=2) g —e(f—g+h
o e(f+g+h h) (f —g—Rh(-e)
d (f+g+he i) —4e(f+g+h)
e) —e(f+g+h) ) +g+h(—4e)
4) Multiply out:
a) t(t?2+t+3)
b) (t?2+t+3)t
o) —t(t>+t+3)
d (t2+t+3)(-t)
5) Multiply out. Write your answers in descending powers of s for Q5a to Q5c, and in descending

powers of p for Q5d to Q5f.
a) (s—5)3st

b) (s —5)(—3st)

c) (s?+2t+3)(—3st)
d) —pr(p®+ 2p)

e) —pr(p?—2p)

f) —pr(-p*-2p+5)
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Answers
Questions Answers
1) Look at examples A, B and Cin the box below: 1)

A, 2(m+n)
B. 2(m+3n)
C. 2(m-3n)

a) How many terms are in each bracket?

b)  Predict how many terms there will be in the final answer for
each example.

c) Expand Ato C. Is your answer in Qlb correct?

a)
b)
c)

. 2m+6n

2
2
A. 2m+2n
B
C. 2Zm—6n

Yes it is correct

2) Look at examples A, B and Cin the box below: 2)
A. 2(m+3n+4p) a) 3
B. 2(m—3n+4p) b) 3
C. 2(m+3n-—4p) c) A:2m+6n+8p
B:2m —6n+ 8p
a) How many terms are in each bracket? C:2m+6n—8p
b) Predict how many terms there will be in the final answer for
each example. Yes it is correct
c) Expand Ato D. Is your answer in Q2b correct?
3) Expand: 3)
a) =2(f+g+h a) —2f—2g—2h
b) (f+g+h)(-2) b) —2f —2g —2h
o e(f+g+h c) ef +eg+eh
d (f+g+hke d) ef +eg+eh
e) —e(f+g+h e) —ef —eg—eh
f)  (f+g+h)(—e) f) —ef —eg—eh
g -—e(f-g+h g) —ef +eg—eh
h  (f—g-h(-e) h) —ef +eg+eh
i) —4e(f+g+h) i) —4ef —4eg —4eh
) (F+gt+h)(-4e) j) —def —4deg — 4eh
4) Multiply out: 4)
a) t(t’+t+3) a) t3+t2+3t
b) (t2+t+3)t b) t3+¢t%+3t
o —t(t?+t+3) c) —t3—t>2-3t
d) (2 +t+3)(-1) d) —t3—t2-3t
5) Multiply out. Write your answers in descending powers of s for 5)
Q5a to Q5¢, and in descending powers of p for Q5d to Q5f.
a) (s—5)3st a) 3s?t—15st
b) (s —5)(—3st) b) —3s2t + 15st
o) (s®+2t+3)(—3st) c) —3s3t—6st? —9st
d) —pr(»*+2p) d) —p3r—2p?r
e) —pr(p®—2p) e) —p3r+ 2p?r
f) —pr(-p*-2p+5) f) p3r+2p%r—5pr
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In this worksheet you will focus on: using the distributive law when there are 2 or more terms in the brackets, monomials are

Questions

1) Look at examples A, B, Cand D in the box below:

A. 3(d+ 2e + 4f)
B. 3(d—2e+4f)
C. 3(d +2e—4f)
D. 3(d—2e—4f)

a) How many terms are in each bracket?
b) Predict how many terms there will be in the final answer for each example.
c) Expand A to D. Is your answer in Q1b correct?

2) Multiply out:
a) wix+y+2z)
b) (x+y+2)w
c) x(x+y+2)
d —x(x+y+2)
e) —x(x—y+2z2)
f) —4x(x—y—2)

3) Multiply out:
a) 3a(a®+a+5)
b) 2a(a® —a+5)
c) —a(a®>—a+5)
d) (a®>—a+5)(—a)

4) Multiply out. Write your answers in descending powers of x for Q4a to Q4c, and in descending
powers of ¢ for Q4d to Q4f.
a) (x—7)3xy
b) (x = 7)(=3xy)
c) (x2—7x+3)(—3xy)
d) —cd(c? —20)
e) —cd(—c?—2c)
f) —cd(—c?—2c+7)
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Answers
Questions Answers
1) Look at examples A, B, C and D in the box below: 1)
A. 3(d+2e+4f) a) 3
B. 3(d—2e+4f) b) 3
C. 3(d+2e—-4f) c)
D. 3(d-—2e-14f) A. 3d+6e+12f
B. 3d—6e+12f
a) How many terms are in each bracket? C. 3d+6e—12f
b) Predict how many terms there will be in the final answer for D. 3d-—6e—12f
each example.
c) Expand Ato D. Is your answer in Qlb correct? Yes it is correct
2) Multiply out: 2)
a) wx+y+2) a) wx+wy+wz
b) (x+y+2)w b) xw+yw+zw
0 x(x+y+z) ) x*+xy+xz
d) —x(x+y+2) d —x2—xy—=xz
e) —x(x—y+2) e) —x%4+xy—xz
f) —dx(x—y-—2) f)  —4x? +4xy + 4xz
3) Multiply out: 3)
a) 3a(a®+a+5) a) 3a’®+3a%+15a
b) 2a(a®?-a+5) b) 2a3®—2a?+10a
¢) —a(a®>—-a+5) ¢) —a®+a?-"5a
d) (a>—-a+5)(—a) d —a®+a?-5a
4)  Multiply out. Write your answers in descending powers of x for 4)
Q4a to Q4c, and in descending powers of ¢ for Q4d to Q4f.
a) (x—7)3xy a) 3x%y—2i1xy
b) (x—7)(=3xy) b) —3x¥ +21xy
o (x* =7x+3)(-3xy) c) —3x3y+21x%y — 9xy
d) —cd(c? - 2c) d) —c3d+2c2d
e) —cd(=c?—2c) e) c3d+2c?%d
f) —cd(—c*—2c+7) f)  c3d+2c%d —7cd
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This worksheet focuses on simplifying algebraic expressions, substituting into algebraic expressions and working with verbal and
algebraic expressions.
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Questions

1)

Simplify:

a) at+a+a
b) 8b x3b
c) 7ax4b

d (@ -r
e) —3s(—4t)

2)

Calculate the value of:

a) 3abifa=3andb =4
b) x+10ifx=-5

c) 3w +5)ifw=2

3)

a) Write h — 9 as a verbal expression
b) Write ‘thirteen more than a number’ as an algebraic expression

4)

Calculate the value of:

a) 3abifa=3andb =14
b) x+10ifx =-5

c) 3w +5)ifw=2

5)

Simplify:

a) r—=T7r+r

b) 7b+5b—3a

c) S5x+6+4+2x+5

d) —15y — 6y

e) 5d+2e+8+7d—e+8

6)

Say whether each statement is TRUE or FALSE:
a) 8xy and 8yx are like terms

b) 3(x+2y) =3x+2y

c) 32+16d =8(4+ 2d)

d 10x—-36y+2x+y=12x + 36y
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Answers

Questions Answers

1) Simplify: 1)
a) at+a+a a) 3a
b) 8bx3b b) 24b?
c) 7ax4b c) 28ab
d @@ -r d pg-—-r
e) —3s(—4t) e) 12st

2) Calculate the value of: 2)

a)

3abifa=3andb =4

a) 3(3)(4) =36

b) x+10ifx =-5 b) (=5+10=5

c) 32w+5)ifw=2 c) 3(4+5)=27
3) 3) Possible answers:

a) Write h — 9 as a verbal expression a) Nine less than h or h subtract 9

b)  Write ‘thirteen more than a number’ as an algebraic expression b) x+130r13+x
4)  Simplify: 4)

a) r—7r+r a) —b5r

b) 7b+5b—3a b) —3a+12b

c) S5x+6+2x+5 ¢ 7x+11

d) —15y -6y d) —-21y

e) 5d+2e+8+7d—e+8 e) 12d+e+16
5) Say whether each statement is TRUE or FALSE: 5)

a)
b)
c)
d)

8xy and 8yx are like terms
3(x+2y)=3x+2y

32+ 16d = 8(4 + 2d)

10x — 36y + 2x +y = 12x + 36y

a) True
b) False
c) True

d) False
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Worksheet 4.2

This worksheet focuses on simplifying algebraic expressions, substituting into algebraic expressions and working with verbal and
algebraic expressions.

Questions

1) Simplify:
a) b+2b

8x
b) ”

c) —7a(4b)
d (@) - @)

e) 3m—6m

2) Calculate the value of:
a) 3a+bifa=3andb =4
b) (x—5)+5ifx=-5
c) 3(6w+4w)ifw =2

3)
a) Write 4p + 3 as a verbal expression
b) Write ‘five less than a number’ as an algebraic expression

4) Simplify:
a) a—3a+a
b) 6m+3m—2
c) 8x—3+4x+3
d) —4j—4j
e) dxyz+xz+2x—xyz—x-—y
f) a—3a

5) Say whether each statement is TRUE or FALSE:
a) 6a—3a—a—12=3a—-12
b) 12(x + 2y + 2x) = 12(3x + 2y)
c) 6(d—e)=6d—6e
d) 4(2x —3y) = —24xy
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Answers
Questions Answers
1) Simplify: 1)
a) b+2b a) 3b
b) = b) 2x
o —7a(4b) c) —28ab
d @@ - @ A pq-pr
e) 3m-—6m e) —3m
2) Calculate the value of: 2)
a) 3a+bifa=3andb=4 a) 13
b) (x—=5)+5ifx=-5 b) -5
c) 3(6w+4w)ifw =2 c) 60
3) 3) Possible answers
a) Write 4p + 3 as a verbal expression a) Three more than 4 multiplied by a number
b)  Write five less than a number’ as an algebraic expression b) x-5
4)  Simplify: 4)
a) a—3a+a a) -a
b) 6m+3m-—2 b) 9m -2
c) 8x—-3+4x+3 c) 12x
d -4 -4 d) -8j
e) 4dxyz+xz+2x—xyz—x-—y e) 3xyz+xz+x-—-y
5) Say whether each statement is TRUE or FALSE: 5)
a) 6a—3a—a—12=3a—-12 a) False
b) 12(x+ 2y +2x) = 12(3x + 2y) b) True
c) 6(d—e)=6d-—6e c) True
d) 4(2x—3y) = —24xy d) False
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Worksheet 4.3

In this worksheet you will focus on: adding, subtracting or multiplying algebraic expressions which have 2 terms in brackets.

Questions

1)

a) Which of these terms produce the same answer when they are simplified?
25p; 2x5p; 2(5p); 2p(5)

b) Apply the distributive law: 3a(a + 7)

c) Spot the 2 errors and correct them:

5+mR2 +m)

=5m(2 +m)
=10m + 5m
=15m

2) This question focuses on the 6 expressions in the box.
A. S5k(k + 2)
(k + 2)5k
5+k(k + 2)
(k + 2)5+k
(k+ 2)+ 5k
5k + 2)k

mmo o w

a) Look at the expressions carefully and answer these questions:
i) In which expressions is k multiplied into the bracket?
ii) In which expressions is 5 multiplied into the bracket?
b) Simplify each expression.
c) Which expressions have the same answer? Why does this happen?

3) Each expression below uses 2x; x and 3. We have grouped them into 3 clusters.

A. 2x(x + 3) a) Whatis different between A, B and C?

B. 2x+ (x+3) b) What is different between D and E?

C. 2x—(x+3) c) Whatis different between F and G?

D. 2x—x)+3 d) Whatis the same and what is different between E and G?
E. (2x —x)3 e) Simplify Ato G.

F. 2x—3) +x f) Tryto do E in different way.

G. (2x—3)x g) Inwhich expressions are the brackets not needed?

4) Three expressions are given below:
A, 2x(x—y)

B. x+2x(x—y)

C. (x—y)2x+x

a) Expand each expression.
b) For B, a classmate’s answer is: 3x? — 3xy. What did she do wrong?
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Worksheet 4.3
Answers
Questions Answers
1) 1)
a)  Which of these terms produce the same answer a) Theseterms 2 X 5p; 2(5p); 2p(5) all produce 10.

when they are simplified? b) 3a?+2la
25p; 2x5p; 2(5p); 2p(5) c) Line2:54 miswritten as 5 and in line 3 the product of
b) Apply the distributive law: 3a(a + 7) 5m and m is given as 5m instead of 5m?.
c) Spotthe 2 errors and correct them: This is what the answer should be:
=§,T:(T;E,2nj)m) 5+mQ2+m)=5+2m+m?
=10m+5m
=15m
2) This question focuses on the 6 expressions in the box. 2)
A, Sk(k + 2) a)
B. (k+ 2)5k i) A,B,CandF
C S+k(k +2) i) A B DandF
D. (k+2)5+k b)
E. (k+ 2)+5k
F. 5k + 2)k A. 5k%+ 10k
B. 5k%+ 10k
a) Look at the expressions carefully and answer these C. 54+k?+2k=k*+2k+5
questions: D. 6k+10
i) In which expressions is k multiplied into the E. 6k+2
bracket? F. 5k?+ 10k
ii)  In which expressions is 5 multiplied into the c) A, BandF:InA, monomial 5k is multiplied into binomial
bracket? k + 2 from the left; in B, 5k is multiplied into k + 2 from
b)  Simplify each expression. the right; in C 5 of the monomial 5k is multiplied into
c)  Which expressions have the same answer? Why k + 2 from the right and then the product is multiplied
does this happen? by the variable k of 5k.
3) Each expression below uses 2x; x and 3. We have 3)
grouped them into 3 clusters. a) In A, monomial 2x is multiplied into binomial x + 3 from
A 2x(x + 3) the left. In B, binomial x + 3 is added to monomial 2x
B. 2x+ (x+3) In C, binomial x + 3 is subtracted from monomial 2
C. 2x—(x+3) b) InD,3isadded to 2x — x, in E, 2x — x is multiplied by 3
D. (2x—x)+3 from the right
E. (2x—x)3 c) InF, xisaddedto2x — 3, In G, 2x — 3 is multiplied by x
F.. 2x—3)+«x from the right
G. (2x —3)x d) Same: E and G have the a binomial multiplied by
a) Whatis different between A, B and C? monomial; 2x is the first term in the binomial; there is
b) What is different between D and E? subtraction in both brackets
c) Whatis different between F and G? Different: Binomial in E consists of like terms, but
d) Whatis the same and what is different between E binomial in G consists of unlike terms.
and G? e)
e) Simplify Ato G. A. 2x? + 6x B.3x+3 C.x—3 D. x+3
f)  Tryto do E in different way. E. 3x F.3x—3 G. 2x* — 3x
g) Inwhich expressions are the brackets not needed? f) 6x—3x=3xor (x)3 =3x
g) B,DandF
5) Three expressions are given below: 4)
A 2x(x—y) a)
B. x+2x(x-—
C. (x-— y)(Zx +y93 A 2xt- ixy 2
B. x+2x°—2xy=2x°—-2xy+x
a) Expand each expression. C 2% —2xy+x
b) She added x and 2x first then applied the distributive

b) For B, a classmate’s answer is: 3x2 — 3xy. What
did she do wrong?

law. She should have distributed 2x first.
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Questions

1)

b)
c)

Which of the following terms produce the same answer when simplified?
3+ 5x

Apply the distributive law: 2a(a + 7)

Spot the 2 errors and work out the correct solution:

3x5x; 3(5x); 5x(3);

3+ 2m(m+ 2)
=5m(m+ 2)
=5m? + 10

2)

This question focuses on the 6 expressions in the box.

A.

mmo o ®

Sk(k — 2)
(k — 2)5k
5+ k(k — 2)
(k— 2)5+k
(k— 2) + 5k
5(k — 2)k

Look at the expressions carefully and answer these questions:

i) In which expressions is k multiplied into the bracket?

ii) In which expressions is 5 multiplied into the bracket?

Simplify each expression.

Which expressions have the same answer? Why does this happen?

3) Each expression below uses 2a; a and 3. We have grouped them into 3 clusters.
A. 2a(a + 3) a) Whatis different between A, B and C?
B. 2a+ (a+3) b) What is different between D and E?
C. 2a—(a+3) c) Whatis different between F and G?
D. (2a—a)+3 d) What s the same and what is different between E and G?
E. (2a—a)3 e) Simplify Ato G.
F. 2a—3)+a f)  Tryto do E in different way.
G. (2a—3)a g) In which expressions are the brackets not needed?
4) Expand the following expressions:

a)
b)
c)
d)

2x(x —y)

x+2x(x—vy)
(x—y)2x+x
2x(x —y) +y
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Worksheet 4.4
Answers
Questions Answers
1) 1)
a) Which of the following terms produce the same a) The following terms: 3 X 5x; 3(5x); 5x(3) givel5x.

answer when simplified? b) 2a%+ l4a
3x5x; 3(5x); 5x(3); 3+5x c) Line2:3 4 2mis written as 5m, and in
b)  Apply the distributive law: 2a(a + 7) Line 4: the product of 5m and 2 is given as 10 instead of
c) Spot the 2 errors and work out the correct 10m.
solution: This is what the answer should be:
3+2m(m+2) 34 2m@m+2) =3 +2m? + 4m
= Sm(m +2) =2m? + 4m + 3
=5m? + 10
2) This question focuses on the 6 expressions in the box. 2)
A. 5k(k— 2) a)
B. (k— 2)5k i) A,B,CandF
C. 5+4+k(k—2) ii) A,B,DandF
D. (k— 2)5+k b)
E. (k—2)+5k A. 5k?—10k
F. 5(k— 2)k B. 5k?—10k
C. 5+k*-2k
a) Look at the expressions carefully and answer these D. 6k —10
questions: E. 6k—2
i) In which expressions is k multiplied into the F. 5k%-—10k
bracket? c) A,BandF.InA, monomial 5k is multiplied into binomial
ii)  In which expressions is 5 multiplied into the k — 2 from the left, in B, monomial 5k and binomial
bracket? k — 2 are just switched around. In C, constant 5 of the
b) Simplify each expression. monomial 5k is first multiplied into binomial k — 2, and
c)  Which expressions have the same answer? Why then the product is is multiplied by the variable k of 5k.
does this happen?
3) Each expression below uses 2a; a and 3. We have 3)
grouped them into 3 clusters. a) In A, monomial 2a is multiplied into binomial a + 3
A 2a(a + 3) In B, binomial a + 3 is added to monomial 2a
B. 2a+(a+3) In C, binomial a + 3 is subtracted from monomial 2
C. 2a-(a+3) b) InD,3isaddedto2a — a,inE, 2a — 3 is multiplied by 3
D. (a—a)+3 from the right
E. (2a—a)3 c) InF,aisaddedto2a — 3,inG,2a — a multiplied by a
F. 2a-3)+a d) Same: E and G have binomials multiplied by monomials;
G. (2a-3)a 2a is the first term in the binomial; there is subtraction
a) What s different between A, Band C? in both brackets
b) Whatis different between D and E? Different: The binomial in E consists of like terms, and
c) Whatis different between F and G? they can be added to a single term before multiplying by
d) What is the same and what is different between E 3.; the binomial in G has unlike terms.
and G? e)
e) Simplify Ato G. A.2a>+6a |B.3a+3 | Ca-—3 D. a+3
f)  Tryto do E in different way. E. 3a F.3a — 3 G.2a% —3a
g) Inwhich expressions are the brackets not needed? f) 6a—3a=3a or (a)3 =3a
g) B,DandF
4) Expand the following expressions: 4)
a) 2d(d-—e) a) 2d?-2de
b) d+2d(d—e) b) d+2d?—2de=2d*-2de+d
c) (d—e)2d+e c) 2d*’—2de+d
d) 2d(d—e)+e d) 2d?-—2de+d
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Questions

There may be more than one match.

1) There are 4 different expressions in Column A. Find an equivalent expression for each in Column B.

Column A Column B
a) | (a+2)3 A |ala+2)+3
b) | (a+2)—-3 B. | 3(a+2)
c) | (a+2)a+3 C.|2(3+a)
d) | B3+ a)2 D.|3a+6
E.|la+2-3
2) Look at each pair of examples and do the following:
e Say what is the same about each expression in the pair
e Simplify each expression
e Are the answers in the pair the same or different?
e Say why the answers are the same or different
a) 3(m +1) e) 3(m+1)+3
b) 3(—m +1) f) -3(m +1)-3
c) 3(m +1) g) (m+n)—2m+n
d 3(—-m +1) h) (m+n)(—2m)+n
3) Multiply out and simplify:
a) 2p(p +1) ) (p+7r)2p+r e) (p+2)p—2p
b) p+2p(p+71) d p—2p(p+7)
4) Find the value of each expressionif j = 1 and k = 2.

a) (J+k)2j
b) 2j(j + k)

o G+Kr(=2)
d G+k)—2j
e) G+k)—kj

) G+k)+j+k
g) G+k)—j+k

Do any clusters (or groups) give the same answers? If so, why does this happen?
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Answers
Questions Answers
1) There are 4 different expressions in Column A. Find an 1)
equivalent expression for each in Column B. There may
be more than one match.
Column A Column B
d) | (a+2)3 A |ala+2)+3 a) BandD
e) |(@+2)-3 B. | 3(a+2) b) E
f) | @+2a+3 ¢ 2B+ 3 .
e) B+a)2 D. | 3a+6
E. |a+2-3
2) Question and answers are grouped together for Q2.
Look at each pair of examples and do the following:
e  Say what is the same about each expression in the pair g —-3(m+1)+3
e  Simplify each expression h) —3(m +1)-3
e Arethe answers in the pair the same or different? ¢ the monomials and binomials are the same
e Say why the answers are the same or different ¢ —3mand-3m—6
e  The answers are different
a) 3(m+1) e InQ2e 3isaddedto —3(m + 1) butin Q2f, 3
b) 3(-m +1) is subtracted from—3(m + 1).
e the monomials are the same
e 3m+3and-3m-—-3 i) (m+n)—2m+n
e  The answers are different i) (m+n)(-2m)+n
e The sign of m in Q2a is positive but in Q2b m is e the binomials are the same and the last term of
negative. each is +n.
0 (m +1)(=3) e —m+2nand—2m?—-2mn+n
d (m+1)-3 e  The answers are different
e the binomials are the same e InQ2g, (m + n)ishas —2m added to it but
e —-3m—3andm-—2 in Q2h, (m + n) is multiplied by (—2m).
e  The answers are different
e InQ2c, (m + 1) is multiplied by —3 butin Q2d 3 is
subtracted from (m + 1).
3)  Multiply out and simplify: 3)
a) 2p(p +71) a) 2p%+2pr
b) p+2p(p+r) b) p+2p%+2pr=2p2+2pr+p
o (@+r)2p+r c) 2p%+2pr+p
d p—-2p(+r1) d) p—2p?—2pr=-2p*-2pr+p
e) (p+2)p—-2p e) p*+2p-—2p=rp?
4)  Find the value of each expression if j = 1 and k = 2. 4)

a) (+k)2j
b) 2j(j+k)
o (+Kr(E=2)
d (G+k)—2j
e) (G+k)—kj

f) (G+k)+j+k

g (+k)—j+k

Do any clusters (or groups) give the same answers? If so,
why does this happen?

a) (W+@)2m) =6
b) 2(1)((1) + (2)) = 6 Same answers. The same binomial

is multiplied by the same monomial just from different
sides.

o (W+@)(-2(1)=-6

d (OD+@)-2)=1

e) ((1+(2)—(2)(1) = 1 Same answers for Q4d and
Q4e because k = 2.

il (D+@)+M+@) =6

g (D+@)-W+@ =4
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Questions

a) 2(x + 3)
b) —2(x + 3)

c) (x + 3)(-2)
d (x +3)-2

1) Look at each pair of expressions and do the following:
e Say what is the same about each expression in the pair

Simplify each expression

Are the answers in the pair the same or different?

Say why the answers are the same or different

e) —2(x +3)—-2
f) —2(x +3)+2

g) (b+c)—2b+b
h) (b+c)(—2b)+b

i)
j)

(-d +e) — 2d(—d)
(-d +e)(-2d) — d

There may be more than one match or no match.

2) There are 4 different expressions in Column A. Find an equivalent expression for each in Column B.

c)

e)

Column A Column B
a) (d+1)2 d+1-2
b) | (d+ 1)? B. | 2d + 2
c) d+1)-2 Cld+1DHd+1
d) d+1d+1 D. | -2(d+1)
E. | 2(d+1)
3) Simplify:

a) m+2m(m +y)
b) (m+y)2m+m
m—2m(m+y)
d (m+2)m—-5m
(m+2)(—m) -5
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Answers
1) Question and answers are grouped together for Q1
Look at each pair of expressions and do the following:
e  Say what is the same about each expression in the e) —2(x +3)-2
pair f) —2(x+3)+2
e  Simplify each expression e —2is multiplied by (x + 3) in both.
e Are the answers in the pair the same or different? e —2x—6—-2=-2x—8and-2x—-6+2=-2x—4
e  Say why the answers are the same or different e  Answers are different
) 20x + 3) . !n Qle, 2 is subtracted from —2(x + 3) while in Q1f, 2
b) —2(x + 3) is added to —2(x + 3) .
e the brackets have the same terms
e 2x+6and—-2x—6 g (b+c)—2b+b
e The answers are different h)  (b+c)(=2b)+b
e The signs of the monomials are different . In Qla we *  Thebinomial (b + c) is the same and b is added to the
multiply a positive 2 into the bracket but in Q1b we answer in both.
multiply a negative 2 into the bracket. ¢ cand-2b®—2bc+b
e Answers not the same
e InQlg, 2b is subtracted from (b + ¢) butin Q1h, (b + c)
o (x+3)(=2) is multiplied by—2b.
d x+3)-2
e The binomial (x + 3) is the same in both. ) (—d +e)—2d(~d)
e —2x—6andx+1 ) (—d +e)(-2d)—-d
e  The answers are different o (—d+e)isthe same.
e InQlc, —2is multiplied by (x + 3).In Qld, 2 is e —d+e+2d?2and 2d?—2de —d
subtracted from (x + 3) e Answers not the same
e InQli, 2d is multiplied by — d and subtracted from
(—d + e) butin Q1j, —2d is multiplied by
(—d + e) and d is subtracted from the answer.
Question Answers
2) There are 4 different expressions in Column A. Find an 2)
equivalent expression for each in Column B. There may a) BandE
be more than one match or no match. b) C
Column A Column B c A
a) (d+1)2 A |d+1-2 d) Nomatch d?+d+1
b) (d+1)? B. | 2d+2
c) d+1) -2 C |(d+1Dd+1)
d) d+1d+1 D. | —2(d+1)
E. | 2(d+1)
3)  Simplify: 3)
a) m+2m(m +y) a) m+2m?+2my=2m?+2my+m
b) (m+y)2m+m b) 2m?+2my+m
) m-2m(m+y) ¢ m-—2m?-2my
d (m+2)m->5m d) m?+2m-5m=m?-3m
el (m+2)(-m)-5 e) —-m?-2m-5m=-m?-7m
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In this worksheet you will focus on: adding, subtracting and multiplying algebraic expressions which have 2 or more terms in

Questions

1) There are 6 examples of algebraic expressions in the box below.

A 3—t(t+3) D. (t+ D+t+1
B. (t+ 3)3—t E. (t+2)—2t
C. 1+t+(t+ 1) F.o(t+2)(—2¢t)

Look at the examples carefully and answer these questions:

a) In which examples must you multiply t into the bracket?

b) Simplify each example.

c) You should have got the same answer for C and D. Why does this happen?
d) Make one change to D so that the answer is 2.

you begin.

A. 4(2p + 3p)

B. 4p(p +2p+ 2)
C. 4p(B +2p+ 1)

a) Re-write A, B and C by adding the like terms in the brackets.

b) Now simplify your new expressions for A, B and C.

c) Now go back to the original expressions for A, B and C in the box. Simplify by applying the
distributive law.

d) Check that you get the same answers in Q2b and Q2c.

2) Look at the 3 examples of algebraic expressions in the box below. Read all the questions (a-d) before

3) Look at the 8 examples of algebraic expressions in the box.

A. 2a+ (B +a) E.E. a+a+(B3+a)
B. 2+a+(3+a) F. 2+23+a)
C 2+4+aB+a) G. 3+2+((3+a)
D. a+a(3+a)

b) In which examples are the brackets unnecessary?
c) Inwhich examples must you apply the distributive law?
d) Simplify each example. Try to go from the question straight to the answer.

a) Inwhich examples can you simplify terms outside the bracket before you deal with the bracket?

4) Simplify:
a) m—2+m-—2 d3r+2—-(04-17)
b) x+y—2(x+y) e) 2x +y)—2x+y

¢ 3r+(4—r)2 f) —2(x +y) - (x+y)
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Answers
Questions Answers
1) There are 6 examples of algebraic expressions in the box below. 1)
A 3-t(t+3) a) AandF
B. (t+3)3-—t b)
C. 1+t+(@+ 1D A 3-t2-3t
D. (t+1D+t+1 B. 2t+9
E. (t+2)—2t C. 2t+2
F. (t+2)(-2¢t) D. 2t+2
E. —t+2
Look at the examples carefully and answer these questions: E. —2t2 —4¢
a) Inwhich examples must you multiply t into the bracket? ) Because of the commutative law:
b)  Simplify each example. a+b=b+a
c) You should have got the same answer for C and D. Why does this happen? d (t+1)—t+1
d) Make one change to D so that the answer is 2.
2) Look at the 3 examples of algebraic expressions in the box below. Read all the 2)
questions (a-d) before you begin. a)
A. 4(2p + 3p) A. 4(5p)
B. 4p(p +2p+ 2) B. 4p(3p+2)
C. 4p(3 +2p+ 1) C. 4p(2p+4)
b)
) . . ) A) 20p
a) Re-write A, B and C by adding the like terms in the brackets. B) 12p? + 8p
b)  Now simplify your new expressions for A, B and C. Q) 8p?+16p
c) Now go back to the original expressions for A, B and C in the box. Simplify )
by applying the distributive law. A 20p
d) Check that you get the same answers in Q2b and Q2c. B. 12p?+8p
C. 12p+8p?
d) Yes, they are the same.
3) Look at the 8 examples of algebraic expressions in the box. 3)
a) FandH
A. 2a+(B+a) b) B,C,FandH
B. 24a+@B+a) ¢) ADEandG
C. 2+4+a(3+a) d)
D. a+aB+a) A. 6a+ 2a?
E. a+a+(B+a) B. 3a+3
F. 24+23B+a) C. 5+2a
G. 3+42+B+a) D. 2+3a+a?
) o ) E. 4a+a?
a) In which examples can you simplify terms outside the bracket before you F 3043
deal with the bracket?
b) In which examples are the brackets unnecessary? G 8+2a
c) Inwhich examples must you apply the distributive law? H. 8+a
d) Simplify each example. Try to go from the question straight to the answer.
4)  Simplify: 4)
a) m—2+m-—2 a) 2m-—4
b) x+y-—-2(x+y) b) —x-y
) 3r+(@-r)2 c) r+8
d 3r+2-(4-r) d) 4r-2
e) 2x +y)—2x+y e) 2y
fy -2(x+y)—(x+y) fy —3x-3y
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Worksheet 4.8
In this worksheet you will focus on: adding, subtracting and multiplying algebraic expressions which have 2 or more terms in
brackets and 3 or more terms in the expressions.

Questions

1) There are 6 examples of algebraic expressions in the box below.

A. 5—a(a+5) D. (@a+3)+a+3
B. (a +55—a E. (a+4)—4a
C. 3+a+(a + 3) F. (a+4)(—4a)

Look at the examples carefully and answer these questions:

a) Inwhich examples must you multiply a into the bracket?

b) Simplify each example.

c) You should have got the same answer for C and D. Why does this happen?
d) Make one change to D so that the answer is 2a.

2) Look at the 3 examples of algebraic expressions in the box below. Read all the questions (a-d) before
you begin.
A. 5(p+ 3p)
B. 5p(p +3p+ 2)
C. 5p@B@ +p+ 1)
a) Re-write A, B and C by adding the like terms in the brackets.
b) Now simplify your new expressions for A, B and C.
c) Now go back to the original expressions for A, B and C in the box. Simplify by applying the
distributive law.
d) Check that you get the same answers in Q2b and Q2c.
3) Look at the 8 examples of algebraic expressions in the box.
A 2x(4+x) E. x—x(4+x)
B. 2x+ (4 +x) F. x—x+(4+x)
C. 24x+(1—-x) G. 1+(B+x)2
D. 2+x(1—x) H 1+2-31+x)
a) In which examples can you simplify terms outside the bracket before you deal with the bracket?
b) In which examples must you apply the distributive law?
c) Inwhich examples are the brackets unnecessary?
d) Simplify each example.
4) Simplify:
a) 2b+34—-b)+b d (x +y)—2x+x
a) 2b+3—(4—-b)+5b e) —2x(x +y)—2x—x

) 2b—3+b(4—b)+5 ) (x+y+3)—2x—3
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Answers
Questions Answers
1) There are 6 examples of algebraic expressions in the box below. 1)
A. 5—a(a+5) a) AandF
B. (a+ 5)5—a b)
C. 3+4a+(a+3) A. 5—a?-5a
D. (a+3)+a+3 B. 4a+25
E. (a+4)—4a C. 6+2a
F. (a+4)(—4a) D. 2a+6
Look at the examples carefully and answer these questions: E. —3a+4
a) In which examples must you multiply a into the bracket? F. —4a?—16a

b)  Simplify each example.

c)

Addition is commutative

c) Youshould have got the same answer for C and D. Why does this d (a+4)+a—4=2a
happen?
d) Make one change to D so that the answer is 2a.
2) Look at the 3 examples of algebraic expressions in the box below. Read all 2)
the questions (a-d) before you begin. a)
A 5(+ 3p) A 5(4p)
B. 5Sp(p +3p+ 2) B. Sp(4p+2)
C. 5p3 +p+ 1) ! C. 5Sp(4+p)
A, 20p
a) Re-write A, B and C by adding the like terms in the brackets. B. 20p%+10p
b)  Now simplify your new expressions for A, B and C. C. 20p+ 5p2
c) Now go back to the original expressions for A, B and C in the box. c)
Simplify by applying the distributive law. A 20p
d) Check that you get the same answers in Q2b and Q2c. B. 20p?+10p
C. 20p + 5p?
d) Yes, they are the same
3) Look at the 8 examples of algebraic expressions in the box. 3)
a) CFandH
A, 2x(4+x) a) In which examples can you simplify b) A, D,EGandH
B. 2x+(4+x) terms outside the bracket before c¢) B,CandF
C 2+4x+(1-% you deal with the bracket? d)
D. 2+x(1-x) b) In which examples must you apply A, 8x + 2x?
E. x—x(4+x) the distributive law? B. 3x+4
Fooox—x+(4+x) ¢) In which examples are the brackets C. 3
G. 1+(B+x)2 unnecessary? D. 2+x—x?
L 1+2-3(1+x) d) Simplify each example. E. —3x—x?
F. 4+x
G. 7+ 2x
H.  —3x
4)  Simplify: 4)
a) 2b+34-b)+b a) 12
b) 2b+3—-(4—b)+5b b) 8bh—-1
c) 2b—-3+b(l-b)+5 c) —-b>+6b+2
d (x+y)—2x+x d y
e) —2x(x +y)—2x—x e) —2x?-—2xy—3x
) (x+y+3)—2x—-3 f) -x+y
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Worksheet 4.9

In this worksheet you will focus on: adding, subtracting and multiplying algebraic expressions which have 2 or more terms in
brackets and 3 or more terms in the expressions.

Questions

1) There are 6 examples of algebraic expressions in the box below.

A (p+3)-5-p D. (p+ 3)5—p
B. 5—-p—(p + 3) E. (p+ 3)—5p
C. 5p(p+ 3) F. (p + 3)(—5p)

Look at the examples carefully and answers these questions:

a) In which examples must you multiply p into the bracket?

b) In which examples must you multiply 5 (or —5) into the bracket?
c) Simplify each example.

2) Look at the 5 examples of algebraic expressions in the box below.
A, 2m(6 +2m+ 1) D. 2(6 +2m+ gm)
B. 2Zm(m +6m+k) E. 2m(6 +2m+k)
C. 2(k+m+ 1)

a) In which examples can you simplify terms inside the bracket before you apply the distributive
law?
b) Simplify by applying the distributive law.

3) Look at the 8 examples of algebraic expressions in the box.

A. 2t(4+1t) E. t—t(4+1t)

B. 2t+(4+1¢t) F. t+t+(3—1t)
C. 24+t—(4+0) G. 2423410

D. 2+t(4+1) H. 10+3—-(3—1)

a) In which examples can you simplify terms outside the bracket before you deal with the bracket?

b) In which examples must you apply the distributive law?
c) Inwhich examples are the brackets unnecessary?
d) Simplify each example. Try to go from the question straight to the answer.

4) Simplify:
a) 4n+3(G—-—n)+n
b) 4n+3—-(5-n)+n
c) 4an—-3+n(5—-n)+5
d (¢ +d)—4c+c
e) (c+d+ 3)—4c—3c(c +d+ 3)-3
f) —4c(c +d)—4c—(c +d)(—4c)—c—2
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Answers
Questions Answers
1) There are 6 examples of algebraic expressions in the box below. 1)
A (p+3)-5-p a) CandF
B. 5—-p—(p + 3 b) C,DandF
C. Sp(p+ 3) 0)
D. (p+3)5-p A =2
F. (@ + 3)(=5p) C. 5p?+15p
D. 4p+15
Look at the examples carefully and answers these questions: E. —4p+3
a) In which examples must you multiply p into the bracket? F. —5p2—15p
b)  In which examples must you multiply 5 (or —5) into the bracket?
c) Simplify each example.
2) Look at the 5 examples of algebraic expressions in the box below. 2)
A 2m(6 +2m+ 1) a) ABandD
B. 2m(m +6m+k) b)
C. 2k +m+ 1) A, 14m+ 4m?
D. 2(6 +2m— 6m) B. 14m? +2mk
E. 2m(6 +2m+k) C. 2k+2m+2
D. 12-8m
2
a) Inwhich ex.am.ples.can you simplify terms inside the bracket before you E- =1j::2_|:|_4zr;lnk++2$]:n
apply the distributive law?
b)  Simplify by applying the distributive law.
3) Look at the 8 examples of algebraic expressions in the box. 3)
A, 2t(4+1) a) FandH
B. 2t+(4+1t) b) A D,EandG
C. 2+t—(4+1) c) BandF
D. 2+t(4+10) d)
E. t—t(4+1) A) 8t +2t?
F. t+t+(3—1) B) 3t+4
G. 2+4+23+1¢) c) -2
H. 10+3-(3-1) D) 2+ 4t +t?
E) —3t—t?
a) In which examples can you simplify terms outside the bracket before F) t+3
you deal with the bracket? G) 8+2t
b) In which examples must you apply the distributive law? H) 10+t
c) Inwhich examples are the brackets unnecessary?
d) Simplify each example. Try to go from the question straight to the
answer.
4)  Simplify: 4)
a) 4n+3G-n)+n a) 15+ 2n
b) 4n+3-(5-n)+n b) 4n-—-2
c) 4mn—-3+n(G-n)+5 ¢) -n?+9n+8
d (c+d)—4c+c d —2c+d
e} (c+d+3)—4c—3c(c +d+ 3)-3 e) —12c+d—3c?—3cd
f) —4clc +d)—4c—(c +d)(—4c)—c—2 = -3¢ —3cd —12c+d

f) —5¢—2
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Worksheet 4.10

In this worksheet you will focus on: adding, subtracting and multiplying algebraic expressions which have 2 or more terms in
brackets and 3 or more terms in the expressions.

Questions

1) There are 6 examples of algebraic expressions in the box below.

A 4—j—(@G + 2) D.  +2)4—j
B. G +2)—4—j E. GG+ 2)—4
C. 4—j(+ 2) oG+ 2)(—4)

Look at the examples carefully and answers these questions:

a) In which examples must you multiply j into the bracket?

b) In which examples must you multiply 4 (or —4) into the bracket?
c) Simplify each example.

2) Look at the 5 examples of algebraic expressions in the box below.

A. 2g(g +2g+h) D. 2(h +3g+ 3)
B. 2g(4 +2g+ 3) E. 29g(4 +3g+h)
C. 2(4 +2g+ 3g9)

a) Inwhich examples can you simplify terms inside the bracket before you apply the distributive
law?

b) Simplify by applying the distributive law.

3) Look at the 8 examples of algebraic expressions in the box:

A. 3t(4+t)+5 E. —t—t(d+1)

B. 3t+(4+t)—5 Foot+t+Q2—-¢t)+5
C. 3+4t—(“4+1?) G. -3+32+t)+t
D. —3+4+t(@d+1t)—t H 10+2-(2-1%)

a) In which examples can you simplify terms outside the bracket before you deal with the bracket?
b) In which examples must you apply the distributive law?

c) Inwhich examples are the brackets unnecessary?

d) Simplify each example. Try to go from the question straight to the answer.

4) Simplify:
a) 2u+3(4d—-—u)+u
b) 2u+3—(4—u)+5u
c) 2u—3+u(4—u)+5
d (a+b)—2a+a
e) (a+b+ 3)—2a—3ala +b+ 3)-3
f) —2a(a +b)—2a—(a +b)(-2a)—a—2
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Answers
Questions Answers
1) There are 6 examples of algebraic expressions in the box below: 1)
A 4—j-(G + 2 a) CandF
B. G+2)—4—j b) DandF
C. 4—-j(G+ 2) c)
D. ( + 24— A —2j+2
E. (] + 2) — 4] B. —2
F G+ 29C4) C 4—j2-2j=—j2-2j+4
D. 3j+8
Look at the examples carefully and answers these questions: E. —3j+2
d) In which examples must you multiply j into the bracket? F. —4j2—8j
e) In which examples must you multiply 4 (or —4) into the bracket?
f)  Simplify each example.
2) Look at the 5 examples of algebraic expressions in the box below: 2)
A 2g(g +2g+h) a) ABandC
B. 2g(4 +2g+ 3) b)
C. 2(4 +29+ 39) A 6g%+2gh
D. 2(h +3g+ 3) B. 14g+ 492
E. 294 +3g+h) C. 8+10g
D. 2h+6g+6
a) In which examples can you simplify terms inside the bracket before =69+2h+6
o E. 8g+6g%+2gh
you apply the distributive law?
. ) N =6g%+ 2gh + 8g
b)  Simplify by applying the distributive law.
3) Look at the 8 examples of algebraic expressions in the box: 3)
A 3t(4+t)+5 a) FandH
B. 3t+M@+t)-5 b) A DEandG
C. 3+t—((@+1) c) BandF
D. —-3+t(4+t)—t d)
E. —t—t@+0) A 12t +3t2+5=3t2+12t +5
F. t+t+2-t)+5 B. 4t—1
G. —-34+32+t)+t c. -1
H 10+2-(2-10) D. —3+3t+t?
E. —5t—t?
a) In which examples can you simplify terms outside the bracket F. t+7
before you deal with the bracket? G. 344t
b) In which examples must you apply the distributive law? H 10+t
c) Inwhich examples are the brackets unnecessary?
d) Simplify each example. Try to go from the question straight to the
answer.
4)  Simplify: 4)
a) 2u+3(@d—-w+u a) 12
b) 2u+3—-(4—u)+5u b) 8u-—1
¢ 2u—-3+u¢—-uw)+5 c) —u?+6u+?2
d (a+b)—2a+a d b
el (@a+b+3)—2a-3ala+b+ 3)-3 e) —3a®—3ab—10a+b
f) —2a(a +b) —2a—(a +b)(-2a)—a—2 f) —3a-2
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