LESSON 1

1.A

addition and
subtraction of
fractions

Addition and Subtraction of Fractions ¢ Lines
and Segments

To add or subtract fractions that have the same denominators, we add or subtract the
numerators as indicated below, and the result is recorded over the same denominator.

2,2 _1 5_2_3
1 11 11 1 11 11

If the denominators are not the same, it is necessary to rewrite the fractions so that they have
the same denominators.

REWRITTEN WITH

PROBLEM EQuAL DENOMINATORS ANSWER
(a) 1 + g E + E E

3 5 15 15 15

2 1 16 3 13
b =-2 S =

3 8 24 24 24

A mixed number isthe sum of awhole number and afraction. Thus the notation
133
5
does not mean 13 multiplied by 2 but instead 13 plus 2.

13+
5

When we add and subtract mixed numbers, we handle the fractions and the whole numbers
separately. In some subtraction problemsit is necessary to borrow, as shownin (€).

REWRITTEN WITH

PROBLEM EqQuAaL DENOMINATORS ANSWER
3 1 24 5 29
C = = 13— + 2— 15=—=
(c) 135 + 28 20 20 20
@ 135 - 21 1324 _ 25 115
5 8 40 40 40
BORROWING
@© 133 - 2f 1324 _ 935 _ 64,35 1022
5 8 40 40 40 40 40



1.B

lines and
segments

example 1.1

solution

2 Lesson 1

It isimpossible to draw a mathematical line because amathematical lineisastraight line that
has no width and no ends. To show the location of amathematical line, we draw a pencil line
and put arrowheads on both ends to emphasize that the mathematical line goes on and on in
both directions.
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We can name a line by naming any two points on the line and using an overbar with two

—r > — —> —>

arrowheads. We can designate the line shown by writing AX, XA, AC, CA, XC, or CX.

A part of alineis called aline segment. A line segment contains the endpoints and all
points between the endpoints. To show thelocation of aline segment, we use apencil linewith
no arrowheads. We name a segment by naming the endpoints of the segment.

® Py
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M C

Thisissegment MC or segment CM. We can indicate that two | etters name a segment by using
an overbar with no arrowheads. Thus MC means segment MC. If we use two letters without
the overbar, we designate the length of the segment. Thus MC is the length of MC.

Adg: 0 -3.1
11 6 3

We begin by rewriting each fraction so that they have the same denominators. Then we add
the fractions.

E - § + l = @ - E + 2 common denominators
11 6 3 66 66 66
- 5,2 added
66 66
-z added
66
-9 smplified
22

example 1.2 Segment AC measures 10; units. Segment AB measures 45 units. Find BC.

A B C

solution  We need to know the length of segment BC. We know AC and AB. We subtract to find BC.

BC = AC - AB
- 101 - 43 substituted
4 7
= 101 - 4E common denominators
28 28
= 9§ - 4E borrowed
28 28

52 units subtracted
28



3 problem set 1

problem set Add or subtract asindicated. Write answers as proper fractions reduced to lowest terms or as
1 mixed numbers.

1 142 2 3.2 3 4.1,2
5 5 8 8 3 3 3
Different denominators:
g 1,1 5 3_1 6 2-1
3 5 8 5 3 8
7 L1 g ¥ _2 9 242
13 5 15 3 9 5
10 B_56 1, 24+ 31 12 4.2
17 34 13 26 7 5
13 4.1,1 14, 2+1,1 5, 21,2
7 8 2 5 8 8 11 6 3
Addition of mixed numbers:
16. 2% +3l 17. 73+ 61 18, 11+ 72
2 5 8 3 8 5
Subtraction with borrowing:
19. 151 - 7ﬂ 20. 42§ - 21§ 21. 22g - 131
3 5 8 4 5 15
22. 42l - 18g 23. 78g - 141 24, 43l - 6§
11 3 5 10 13 8
25. 211 - 151 26. 213 - 71 27. 433 - 21i
5 13 19 10 17 10

28. Thelength of AB is 7+ units. The length of BC is 5% units. Find AC.

A B C

Py
®

29. DF is42% units. EF is 24;; units. Find DE.

0
D E F

30. XZis 124 units. XY is 33 units. Find YZ.

*r——0
XY Z



