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Essentials of Mathematics 11 3

Module 1

Introduction

This module introduces three mathematical topics:
¢ review and use of calculators

* using percents to calculate income and interest
e buying on credit

In Module 1 of this course you will review the basic calculation
skills needed for solving problems related to earning money. You
will apply those skills to solve problems related to earning income,
to calculate simple and compound interest, and to solve consumer
problems including those involving credit buying and personal

loans.

Module 1



a4 Essentials of Mathematics 11

NOTES:

PST: The value for Provincial Sales Tax (PST) varies from
province to province and varies over time. Throughout the course,
the value of the PST may change; but its value will be provided for
your calculations.

Labour Standards: Some questions in this course involve
employment situations. A code of labour standards exists for each
province. This code specifies the laws regarding employee and
employer relations. This code varies from province to province (and
from country to country) and it varies over time. Be aware that
some of the questions in this course may not represent the labour
standards of British Columbia.
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Section 1

Review of Basic Calculations
and Calculator Use

Introduction

In Essentials of Mathematics 10, you made use of your knowledge
of basic mathematical processes and your skills with a scientific
calculator to solve problems. A test of basic mathematical skills is
often a prerequisite for employment.

The calculator is a necessary tool for this course.

But, in the first Section of the course, you will review the
principles behind the familiar operations of addition, subtraction,
multiplication, and division of wholes, decimals, and fractions
without using the calculator. Then the calculator will be back in
action for the rest of the course. When you review percentages,
calculator use will be allowed.

If you don't have a calculator yet, be sure to buy one that has the
following symbols on it:

. ! 1 .
=, +/-, sin, cos, tan, m, vy, INV, o % and .

A fraction key is also very useful.

Section 1—0Outline

Lesson 1 A Review of Operations with Decimals and Fractions
Lesson 2 Using your Calculator
Lesson 3 Percentage Review

section Assignment
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Essentials of Mathematics 11 Section 1, Lesson 1 7

Lesson 1

A Review of Operations with
Decimals and Fractions

Outcome

When you complete this lesson, you will be able to:

e calculate using the four operations of +, —, X, + with decimals
and fractions, without using a calculator
e calculate using the correct order of operations

Overview

Since the elementary grades, you have been performing operations
with whole numbers and fractions. Lesson 1 will be a warm-up for
the course, and will quickly review the four basic operations with
decimals and fractions. You will also be reminded of the “order of
operations” rule used when more than one calculation is required.

Module 1



8 Section 1, Lesson 1 Essentials of Mathematics 11

Adding and Subtracting Decimals

Adding decimals is the same as adding whole numbers. You must
first be sure the digits are in their proper columns: tens under
tens, units under units, tenths under tenths, and so on. This will
occur automatically if you keep the decimal points in line.

Exampie 1

Add 35.9 + 7.568 + 230 + 0.8764 =

Solution

First insert a decimal point in 230 (that is, 230.0). Now write the

numbers in a column with decimal points directly under one
another. Then add.

NOT this  35.9 but this 35.9
7.568 7.568
230.0 230.
0.8764 + _0.8764
274.3444
Example 2

Subtract 6.213 from 32.4
Solution

First fill in the empty places with zeros.

32.4 32.400
- 6.213 -~ 6.213
26.187
A common error in this sovi of question is this:
32.4
26.213 WRONG!

The 13 at the end has been added, not subtracted. Putting in the
zeros on the top line avoids this error.

Module 1



Essentials of Mathematics 11 Section 1, Lesson 1 3

Example 3
Subtract 0.207 from 51

Solution

51.000
— _0.207
50.793 (note the zeros)

Remember you can check your answer by "adding back”.

Check
50.793
+ 0.207
51.000 (the solution is correct)

Muitiplying Decimals

To multiply decimals, you multiply the decimals as though they
were whole numbers. Then place the decimal point according to
the total number of decimal places in the factors you are
multiplying.

Example 4
Multiply 8.2 x 3.04
Solution

Put 3.04 on the top line.

3.04
X _8.2 (do not hine up the decimals.)

608

24 320

24 928
3.04 has 2 decimal places 2+ 1=3; count off 3
8.2 has one places from the right

Therefore 8.2 x 3.04 = 24.928

Module 1



10 Section 1, Lesson 1 Essentials of Mathematics 11

Dividing Decimals

Dividing a decimal by a whole number

FIRST put a decimal point in the quotient directly above the
decimal point in the dividend. Tt is important to do this first, so
you don't forget.

Divide as for whole numbers.

If the division has a non-zero remainder, add zeros at the end of
the dividend and keep dividing.

Stop when you have a digit or digits starting to repeat, the
remainder is zero, or until you reach the accuracy indicated in the
problem.

Example 5
Divide 283.4 by 15
Solution
guotient . o o
& (First, put a decimal point in the
(a) 15)283.4\ quotient directly above the
divisﬁ—f dividend decimal point in the dividend.)
_18.8
(b)  15)283.4 (divide as usual)
15x x
133
120
134
120
14
18.8
(c) 15)283.400 (add 2 zeros to the dividend)
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Essentials of Mathematics 11 Section 1, Lesson 1 1

18.8933
(d)  15)283.400

15% xxx
133
120
134
120
140
135
50
45
50
45

Notice that the quotient is starting to repeat.

18.8933
Therefore  15)283.400

= 18.893

Dividing by a decimal

Move the decimal point to the right-hand end of the divisor. This
changes the divisor to a whole number.

Move the decimal point in the dividend the same number of places
to the right as you did in step 1. Add zeros at the right end of the

dividend if necessary.

Divide as you would by a whole number.

Module 1
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Example 6
3.45+0.5
Solution

0.5 — 5 }
3.45 — 34.5

5)34.5

i

iC}GDJ
RN G CN
o 13 (o]

|

w21

Therefore 3.45 =~ 0.5 =

Example 7:

20 +0.18
becomes

2000.+ 18.
AT

A

111,
18)2000.

18xx

Module 1

(move decimal point one place)

(put up decimal point)

6.9

(we had to add two zeros at the
end)

(first put up the decimal point)
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111,111
18)2000.000 (Add 3 zeros)
18x%x xxx
20
18
20
18
20
18
20
18
20
18

Since the remainders repeat, so do the digits in the quotient.

Therefore 20 = 0.18 = 111.1

Example 8

Divide and round your answer to the nearest hundredth.

39+017=
Solution

To round the quotient to the nearest hundredth, you will carry out
the division to three decimal places, and then round the answer.

22.941
17)390.000 (22.941 rounded to the nearest
34x xxx hundredth 1s 22.94)
50
34
160
153
70
68
20

Hint: Round Off Rule—less than 5 leave as is, greater than or
equal to 5, round up.

Moduile 1



14 Section 1, Lesson 1 Essentials of Mathematics 11

Adding Fractions and Mixed Numbers

If the denominators are the same, add the numerators and keep
the original denominator. Reduce or change the answer to a mixed
number, if necessary.

. numerator . R 4
REMINDER: denominator mixed number, e.g., 25

Example 9
2,1, 4, 7
5t 57575
_ 14 _ A4
=% T 2

If the denominators are different, find the lowest common
denominator (LCD) and change all fractions to the LCD. Then add
as before.

REMINDER: the lowest common denominator is the smallest
number into which both denominators will divide into evenly.

Example 10

3.1,.15_ .
st3t1= 7

16~ ¢ (LCD = 16)

6,8 15
16116 116

6 716

To add mixed numbers:

1. add the whole numbers

2. add the fractions

3. combine the results

Module 1
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Example 11
2.3, 1
1. 25 + 14 + 10
Solution
(a) 2+1=3 (add whole numbers)
2.3, 1 _
(b) 54110 (LCD = 20)
.8 .15, 2
“20 " 20 T30
= 29 dd fracti
=350 {add fractions)
.20 . 5
20 T 20
a2 12—% (now simplify)
g4
s 1g
(c) 3+ 1l (combine results)
4
g X
4y
It is usually easier to write this type of problem vertically.
52 ('rh;lj nge 0 8
<5 frac@ons to 20
‘1 3 eqL11\7§11§?t1 ) 15
A frs_tctlonh o0
; using the 9
T LCD T 20
225
320
Combine results and reduce = 4*31‘

Module 1



16 Section 1, Lesson 1 Essentials of Mathematics 11

Subtracting Fractions and Mixed Numbers

Subtracting fractions also requires a common denominator.

Example 12
11 8
L 15 715
- 3
15
-1
5
— ol 8
2. = 316 — 18

(a) Subtract whole numbers
3—-1=2

(b)  Subtract fractions

5 5 _ 1510 5

16 8 16 — 16
(c) Add results

I B S

216 7“6

- 7 , -
Because -LT is less than g we have to borrow 1 from the 5,

. 1. , N 3
change it to :l s, and add 1t to the;—i,

Module 1



Essentials of Mathematics 11 Section 1, Lesson 1 17

...................

3 3 4).8 "
5__ — (4+ 1) + 2 - {4 +__ ] _]~ T rberenssremsibonnns Srvesmescerarrrasn
4 o, 1 4 l i The ellipse indicates
.................................................. that you dO thlS ln
= 4L your head. '
4 R
We can write the work like this;
3 _ 7 _ 14
5 © i = &)
7 _ i i
-1 = g o= ~Ig
7
33

Multiplying Fractions and Mixed Numbers

1. Change mixed numbers to improper fractions.

2, Reduce or cancel where possible.

3. Multiply remaining numerators.

4, Multiply remaining denominators.

5. Change to mixed number if necessary (and it is necessary if

the numbers given in the question are mixed.)

Example 13

T _ 1517 3. 15
%Z X390 = 4 X ‘1'/5 (change 31 to 21 )
Note: 3%: 3+ —?
_ 4, 3
=3 X 4;+ 4
_12,3_15
T4 T4 4
3
:Ll? X f@« (divide 5 into 15 and into 10)
2

Moduie 1



18 Section 1, L.esson 1 Essentials of Mathematics 11

_21 (multiply numerators and
8 multiply denominators)
= 2% (change to mixed number)

Always take care in cancelling equal numbers to put in 1's.
Otherwise, you may end up with 0's by mistake!

Example 14

[
[l )
>
ek
o3 N]
»
~3{eo

1
A
X%——

p—a&{lc\q =
=
I

1
1

If you do not put in the 1's, you may think that the answer is 0,
which is wrong.

Dividing Fractions and Mixed Numbers

To divide by a fraction, multiply by its reciprocal. Two numbers
are reciprocals if their product is 1. To write the reciprocal of a
fraction, we interchange the numerator and denominator.

; 3. 4 3,4
Reciprocal of 118 3 Note: 1X3 =1
of % is%:ﬁ Noﬁe:%xﬁ =1
of 10 is 10 ..v.’.-IO = n Note: 10 x 15 =

To divide two fractions, you multiply the first fraction by the
reciprocal of the second.

Module 1
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Example 15

1. ‘%% - 2% (change to improper fractions)

= X 3 (multiply by reciprocal of the divisor)

(reduce)

Module 1



20 Section 1, Lesson 1 Essentials of Mathematics 114

Steps in Mathematics

Advanced work in mathematics requires calculations with
numbers. The rules for the order in which these calculations
(operations) must be done are listed below.

Rules for the Order of Operations

e Do all calculations in brackets first.

e Multiply and divide in the order the operations appear, from
left to right.

¢ Add and subtract in the order the operations occur, from left to
right.

Work through each example below.

Example 16
©) @ O @ (order of operations)

b5 +(8—-3) -~ 3x2 (calculations in bracket)

55 + (b)) — 3x 2 (multiply/divide from the left)

N, s/

11 -3x2 (multiply/divide from the left
_ ply )

=11 -6 (add/subtract from the left)

—

—
Exampls 17

4+ 18+ 36+ 9
12+ 30 + 5

i+ 18+4
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Guided Practice 29 marks

:::
i _
- 1. Rewrite and add. Check your work. [3 marks]

(a) 3.4+ 12.5 (b) 21.75+ 8.5

©)  32.86+4.9 + 340 + 0.028

2. Rewrite and subtract. Check by adding back. [4 marks]
(a) 43.6 — 2.8 (b) 812 — 45.8

@  4.73 — 1.056 (d) 132 — 16.471

3. Multiply [3 marks]
(a) 3.5x1.3 {(b) 24.5 x 0.82

© 3.04 x 1.36

4. Divide [3 marks]
(a) 3.6+0.9 (®b) 36+ 0.45
{c) 3.7+ 11
5. Work the following questions: [5 marks)
1, 4.1 1 5oL
(&) 23+ 3 ® g 10
1 ) 3 -
© bl d ) 3482 125
.]; 15 .’3
{©) 374 - 138
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22 Section 1, Lesson 1 Essentials of Mathematics 11

8. Multiply or divide as indicated. [5 marks]
, ol (2 ~ 1
(a) .33 X1 . by 2 1 X 5

- 3 1
sl = e 2 —-
(e) 5 T2y

7. Simplify [6 marks]

-1

(a) 5x8-+ (b)  [6(5+9)]+3x12

@ HEXA gy 1e @ 6+ 30D

15 2

() Ui+ 14 8

s
>
3

M 68 2(6=4)+10+2-15
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