Linear Inequalities

Starter
1.

Prove that the answer to every line of the pattern below is 3.

2X4—-1x%x5 3X5-2x%6 4x6-3%x7

Working:

Look at how the digits of each calculation are connected to each other.
The nth line of patternis (n + 1)(n + 3) —n(n + 4)

Expand: n+3n+n+3-n>—4n
Collect like terms: n*+4n+3—n?—4n =3

Prove that the sum of the squares of any two consecutive

integers is an odd number.

Working:

Solve:

Working:

Let the consecutive integers be x and x + 1
Sum = x%+ (x + 1)?
=x>+x>+2x+1
=2(x2+x) +1
= 2 x "a number" + 1 which is the form of an odd number.

(a) 2x — 1 =135 (find the value)
(b) 2x —1>5 (find the range of values).

(a) 2x—1=5
2x =6
x=3

(b) 2x—1>5
2x > 6
x>3

E.g. 1 Solve the inequality —2x < 8.
N.B. It can be solved in two ways.

Divide by —2, change the Swap —2x and 8 over
direction of the inequality
—2x <8 —2x <8
8
x> — ) -8 < 2x
8

x>—-4 ——<x
2
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E.g. 2 Solve the inequalities: (a) ——>-5 (b) —4x+19> -5

Working: (a) ——>-5

Times by —3: x < 15 direction of inequality changes

(b) —4x+19>-5
Subtract 19: —4x > -24
Divide by —4: x < 6 direction of inequality changes

E.g. 3 Express these inequalities diagrammatically:

(a) x<3 (b) x>2 (c) 2<x<3
Working: (a) —9
1 2 3 4 5
(b) o—
0 1 2 3 4
(c) o—e
2 3

E.g. 4 Solve these inequalities, expressing your answer as both an inequality and is diagram form:
(a) -3x-7<-1 (b) 65—Tx < —-12

Working: (a) -3x-7<-1
Add 7: -3x <6
Divide by —2:  x > — 2 direction of inequality changes

-4 -3 -2 -1 0

(b) 65—-—Tx < —12
=Tx < =TI
x> 11 direction of inequality changes
o—
9 10 11 12 13

Exercise

9-1 class textbook: p509 M16.1 Qu 1, 2a-d, 3
A*-G class textbook: p465 M16.1 Qu 1, 2a-d, 3
9-1 homework book: p171 M16.1 Qu 1, 3, 4a, 6ab

A*-G homework book: p128 M16.1 Qu 1, 3, 4a, 6ab
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