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: LEARNING OBJECTIVES

tn this topic, we will learn to:

+ simplify lincar expressions with fractiona! coclfficients

¢ solve lincar equations with fractional coefficicnts

* solve lincar inequalities in one variable and represent the solution on a number line
* solve real-world problems by applying linear inequalitics
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L1 _LINEAR EXPRESSIONS WITH FRACTIONAL COEFFICIENTS

<

1 3 x—4 g g 3 2 .
Lo ogw+ pyand —3 ~ arc examples of linear expressions with fractional cocfficients. They can be
v x Sv i 3
written as 3 -+ 5 and 5(y = 4) respectively.

2 To add or subtract fractional cocthicients, convert both fractions to cquivalent fractions with the
same denominator which is the lowest common multiple (LCM) of both denomiinators.

Simplify
S L
(a) sx+ T T s

1
(b) —2--(2: + 6y) - 3x

Worked Solution:

Gl L K & 4 g5
@ PPt

2 | ” 3 2
SIEX = ToX Ty — =y
1 10 WY T Notes
=g+ Tlf)" Add or subtract like terms only.
! 1 |
() S{2x+6p)-3x= F(2x} +5(6y) - 3x Note:
=x+3p-3x Use the distributive law.
=3p-2x
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Wonrien Exavein: 2
Simplify the following.
(a}

X=p 24y m+3n In-2m e-44 @ b
ST th] St @ Stz

2

g

Worked Solution:
¥=y  Wry (x-¥)x2  2x+y
(a) g g T R
_2x—y) 2ty
TR
o A -y (24
. 4
2e=2y+2x+y
=g
dx -y
4

I

m+3n In—=2m  {m+3In) x2  (3n—2m)x3
B =5 gty g § g
20m+3n)  3(3n - 2m)
20m = In) = 33n - 2m)
e G
2m+bn~Yn+ém

6
8m—3n
6

|

a—4bh a b i z

—_— 2 ja-4b) x3 a %2 b
{c) 3 A R TR s
3a - 4b) = 2a

Student's conumon mistake:

m - 3n_ 3n-2m . 2Am fﬁ:) 3(3n~-2m) .

In (b). e ~ 3 3 is wrong! Remember to multiply the denominator of

3n-2m . 2 ST
~——5 by 310 obtain the common denominator, which is 6.
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1.2 LINEAR EQUATIONS WITH FRACTIONAL COEFFICIENTS AND
FRACTIONAL EQUATIONS

|3 Solving a linear equation with fractional cocfiicients is similar to solving one with integer
coeflicients.

2. To solve a fractional equation, the cquation necds to be ransformed into a linear cquation by
muliiplication.

Solve the following equations.

1 7 3 3 |
(@ 5x-9=5-2« (b) Gx-5=3x
Worked Solution:
! 3 Bt
(@ 5x—9=5-2x (b) Jx-F=3F
1 ~ 3 1 3
?x+2x=3+9 X=Xy
5 b 3
o A 14 TS
2 3
x=14x =T R
3
x=57g x =6
Solve the following eguations.
x+ 1 x-3 2c+3
@ —F—= ) e
Worked Selution:
2+ 1 x-3 2x+3
(a) "3 ] (b) T 03
Multiply by 3 throughout, Multiply by 12 throughout,
2x+ 1 =21 Ix-3)=4(2x +3)
2x=20 Ix-9=8x+12
x=10 Sx=-21
21
= —“5’
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Solve the foliowing equations.

x~2 x4+

oy = ) -5
Worked Solution:
(a) x;l_;x;l -3 (b)
Multiply by 4 throughout,
Ax -2+ (x+1)=12
2x—=4+x+1=12
Ix-3=12
3x=15§
x=5
© ‘5 +5es

Multiply by 6 throughout,
3a—4) +2(2a) =30
Ja- 12 +4a=30
Ta=42

a==6

Solve the following equations.

9 -
(a) B3 (b)
Worked Solution:
9
{a} %3 =3 (h)
3(2x-3)=9
2v~3=3
2x=6
x=3

a—4
=2 ) —+

wl g
1]
i

mA3: Z-m A
2 3 b
Multiply by 6 throughout,
3m+3)-2(3-m)y=-12
Im 9 —6+2m=—12
Sm+3=-12
Sm=-15

m=-3

Lo
L=

2y-3 5
22y~3)=5(6+2)
dy—6=5¢+1|{
y=-16
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1.3 LINEAR INEQUALITIES

1. An inequality is similar to an equation except that an inequality sign (<, >, < or =) is in the
place of an equal sign.

2. When we multiply or divide by a negative number on both sides of an inequality. the inequality
sign is reversed.

Worken Exanrie 7

Solve each inequality and represent the solution on a number line.

(@) Sx>10 (by -6x=24

Worked Solution:

(a) Sx>10 (b)y —6x=24
5x _ 10 -6x _ 24
37F i igte =% , .
x>2 1 2 3 45 x<—4 7-6-54-3

Wourken Exaverr 8

Find the smallest integer x satistying 5x > 6.

Worked Solution:

5x>6

5x>i
S 5
St
s

The smallcst integer x is 2.

Worken Exavriy 9

A milk manufacturer is repackaging its milk drink to produce a 170-millimetre milk drink for toddlers.
If the manufacturer produces 500 litres of milk per day, what is the maximum number of packets of milk
it can produce?

Worked Solution:
Let x be the number of packets of milk.

170x < 500 000
170x _ 500 000
770 = T 170
X< 2941.2 (5 sig. fig.)
The maximum number of packets of milk it can produce is 2941,
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PRACTICE QUESTIONS

1. Simplify the following,
(a) %—x - -;—y +x+ —Js-y by &- —_:;-((ia— 3b)
@ GF-3 @ r+%
@ 2322 0 Gy
@ F-5F ) T

2. Simplify the following.

@ it ® F+F-%

@ ; " 2n3— mo 4 a @ e 2{_::_57}'_} x l_nz__v
3. Solve the following equations.

@ grt1=3 () T~sy=]

O eetel i s

(€ 63=g—3x ) 2+4c=1i

(@ 15-27=¢x () Tpx=2-67

() H-Syx=ry () ax+g=2

4. Solve the following equations,

1 1 3 i
{2} X=X 5 (M 3X e X = 1]
. I
(c) Sx+4= X (dy 23— TX= 9—?x
t . — 3 .
@) x=l=33% () x+17=7x-21
i 3 3 v
(B Igx-igs=15=1 () —Zx—i0=x+5
3 ; 7
(1) ';x+5=2.\"i-20 (n Id—-;x+l2-%~x=0

6 | S2NA Mathematics (Topical)



Mathematics (Topical) | S2NA

5. Solve the following equations,

g dx-1
@ =5 B =3

M2 a¥2 y+2 dy-|
B e W) =g

Josg 3 1 U
© SE-F ® F@-D=3G+2)

(a) ‘1%,"_ + 13, A 7y h 1= _",;i4.3_;
® iy B Seegse
(e) “33- -‘a—% 0] ";;2* ’2f—%
®© x-=2=2 (h) 5% -2x=1
N S5 S b F=3=

7 Solve the following equations.
@ ESW =1 (b 1?]- =3
(© =1 @ E=3
() \; 6 ?? z ® ?n2+ - Tiz_

8 In the following guestions, use *<, *>" or *="to fill in the blanks. Assume that each variable is
positive.
(a) x+2 e x—1 (b) 2y i v
() x-35 s x-4 @) 2a+1 o 2a+3
(e) 2x A s X H u-9 roo u+9
(g) x=+3 = x -4 (h) 2y=x3 — 2yx(3)
D 3w s 3(=u) 1)) ;- o ‘7"
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9. Solve each inequality and represent the solution on a number line.
(a) 2x>4 (b) 3y=i2
(¢) 3x=9 (d)y -—dx<8

10.  Find the largest integer x satisfying 3x < 8.

1. The arca of a triangle is 35 cm?®, If the base is (x + 5) cm and its height is 7 cm, find the vaiue
of x.

12.  Atriangle having a base of 15 cm and a height of (x + 2) cm has an area of 60 cm®. Find the value
of x.

13, The diagram shows an equilateral triangle.

(—:Zi—_v—- l)cm

Find the values of x and y.
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14.  The diagram shows a right-angled triangle.

16 cm

O

(3x=S)em

(a)  If the triangle is an isosceles right-angied triangle, find the value of x.
(b)  If the area of the right-angled triangle is 56 cm?, find the vaiue of x.

15. A ream of paper has 300 sheets and costs $4.50. I a bookshop owner wants to sell the sheets
separately, he repacks the paper into 25 sheets per packet. What is the minimum amount he needs
to price the repacked paper if he does not want to make any losses? Round off your amount to the
nearest cent.

16.  Betty wants to enter a lucky draw organised by a ‘Everything for $3° shop. To do that, she must
spend a minimum of $80 in the shop on a single receipt. Find the least number of items she must
buy in order to qualify.

17, Amanufacturing company has 558 staff. They plan to go on a day trip to Malaysia one weekend,
The company has arranged for coaches to send them there and back. If one coach can carry a
maximum of 42 passengers, how many coaches are needed in total?
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