SHARP

Worksheet 9 Memorandum: Inequalities

Grade 10 Technical Mathematics

1. a) set builder notation - the notation used to describe variables and their properties.
b) number line - a line marked with set intervals to show a set of numbers
C) set - a set is a collection of objects or numbers.
d) [and ] - square brackets show that the number is included in the

interval (greater than or less than and equal to)
e) (and) - round brackets show that the number is not included in the

interval (only greater than or less than, NOT equal to).

f) > - means greater than

Q) > - means greater than and equal to

h) (0] - means not included in the interval.
2. a) [3; 6) - {x ER:3<x<6}

b) x€eZ,xe(—4;5] —»{x €Z: —4<x <5}

C) {x €ER:x =>4}
d) {x eER: —4<x<3}

e) {x ER:x <2}

3. a) x € (—6;2)
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b) {x ER:x >3}

v

R

C) y €Zand [-3;7)

e © o o ®e o o O
4 -3 2 4 5 6 7 8 5 10
d) {xeN:x > -2}
o ® O ® O Andsoon.
4 3 2 S S S S
e) {x ER: —4<x <5}
o ®
5 -4 -3 2 4 5 65 7 8 o9 10 11 12
4. a 3x+6<0 b) x-420
3x < —6 §x24
x< =2 x=>12
¢ [ >
8 7 6 S 9 10 11 12 13 14 15
0  5(x—7)<4 d  5(7-x) <4
5x—35<4 35-5x<4
5x < 39 —5x < =31
x<Zor7 x == or 6
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39/5
< o
1 2 3 4 5 6 7 8
e) 3(x+4)>4(x—2) f)
3x+12>4x—8
3x —4x > —8—12
—-x > =20
x <20
< ®
15 16 17 18 19 20
g) 6(x—3)—-3(x+2)<0 h)
6x—18—-3x—6<0
3x <24
x<8
< 9
3 4 5 6 7 8 9
i) s i)

4(x+4)+3(x-2) > 12
12 12

4x+16+3x—6>12

7x > 2

2
x>
7

217

o0—p

2
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%(x—7)2x+5

1 7
Y —_— >
X 2_x+5

7
—x—x25+5
1 1
—=x =>8-=
2
x < —17
< ®
23 22 21 20 -19 -18 -17 -16

x+3)x—-5<x+4)x-7)
x%+3x—5x—15<x%?+4x—7x—28
x2—x2+3x—-5x—4x+7x < —28+ 15

x < —13

O

18 17 -16 -15 -14 -13 -12 -

73—x)—4(x+1) = 3(x—7)
21— 7x—4x—4=>3x—21

—1lx—-3x = -21-21+4

—14x = —38

38 5
x< — or2-
14 7




k) x—8)x+9) =x+4)(x—6) ) = —-—<4-x

X2 4+ x—72>x2—2x—24 7(3+x)-5(x—6) < 35(4-x)

35 35
x+2x=> —244+72 21+ 7x —5x + 30 < 140 — 35x
3x = 48 37x < 89
x =16 x < 89 or 21—5
37 37
89/37
15 16 17 18 19 - 0 ! 2 3
m  5(x—3)+12(x—11) <x+3 N @+3)-3>7
5x—15+12x — 132 < x + 3 §x+1—327
17x —x <3+ 15+ 132 §x29
16x < 150 x =27
x < 130 or 9E
16 8
93/8
. M
6 7 8 9 10 27 28 29 30 31
0 6(x—3)<4(8-x)+30x—7) p -
6x — 18 < 32 — 4x + 3x — 21 15(x—3)3—010(x—4) < 6(x+5)3-:)5(x—1)
6x +4x —3x <32 —21+18 15x—453—010x+40 < 6x+32-(|)—5x—5
7x < 29 5x —11x<25+5
x<2 07‘4l —6x < 30
7 7
x> =5
—o
: 6 5 -4 -3 2 -

1 2 3 4 5
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9  (x-5x+2)=(x-6)(x—3) IEEACE RO BRI

x2—-3x—10>x?>—-9x + 18 %x+2—%x+12§
1 1

—3x+9x>18+10 cx=z5-2-1

6x > 28 Zx> 22
4 3

xZE or 42 x2—10E

6 3 3
42/3 -10 2/3
M %
4 5 6 7 8 1 -10 -9 -8 -7
5. a) Income > Cost will give profit Let x = the number of bottles sold

~ 45x > 16000+ 17x
~45x —17x > 16 000
~ 28x > 16000

x> 571%

-~ The company needs to sell at least 572 bottles in order to start making a profit.

b) Cost < R22 Let x = number of km
~ 10+ 0.3x < 22
~03x <12
~x <40

~ You can travel a maximum of 40km in the taxi.
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c) Area = length x breadth
S+ 2)(x—-3)<(x—4)(x+6)
wx?—x—6<x%+2x—24
w —x—2x< —24+6
~ —3x < —18

“x=26

d) When the first contract < the second contract, the first contact is better (cheaper)
~ 150 +x < 2.5x Let x = number of minutes
~ 150 < 1.5x
~100< x

=~ The first contract will be better if you spend less than 100 minutes on the phone per
month.

__60km 60 x1000m
T 1k~ 60x60 seconds

e) sSut+%at2

= 16§m/s

150 < 16%(3) +a(3)?

150—505§a

100

<a

N | O

22% m/s?<a

60 X60

ORa>222% x
9 1000

= 80km/h

The bus needs to slow down at a minimum speed of 80km/h.
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