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®# What will you learn?
@_. Straight Lines

Why do you learn this chapter?

* The concept of straight lines i1s widely used in
the construction of various geometric shapes
such as squares, triangles and kites.

+ The concept of straight lines is used in
engineering, architecture, construction, mapping,
seiences, sports and so on,

ormally, every building is buill vertically.

Some buildings such as the Leaning Tower
of Teluk Intan which was built in 1885, became
inclined due to the soil structure. Although inclined
and over 100 years old. the Leaning Tower of Teluk
Intan is still standing strong and is a landmark of
Teluk Intan. The leaning tower was declared a
national heritage in 20135,
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@8 Exploring Era

Euclid was a Greek mathematician. He had
conducted a lot of research about straight lines and
geometry such that he was known as the founder of
geomelry,

The ficld of geometry was named Euclidean
Cieometry to commemorate Euclid’s contributions
to the fundamental principles of geometry.
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m Straight Lines

&) What is the equation of a straight line? LEARNING

=1 STANDARD
In Form 2, you have learnt how to draw the graph of linear function  pMake connection batween
and non-linear functions by constructing a table of values of related  the equation, y = mx + ¢,
functions. and the gradient and
y-intercept, and henca
make generalisation about

:_, B | ” 3 IK, e cauatonof gt
y

Diagram | Diagram 2 Diiagram 3 Diagram 4

W

Each of the above graph is drawn based on a specific function. The function is also an equation
for the related graph.

Can you differentiate a graph of linear function and a graph of non-linear function? Discuss.
————————————————————————————— 28 K& FLASHBACK
' Brainstorming 1

""""""““""'“""g""tm s The gradient, m, of a

Aim: To determine the relationship between equation v = mx + ¢ with  straight line that connects

gradient and y-intercept. ?-.m Iﬂ?ﬂtﬂ {x,. »,) and
Aty
Materials: Graph paper, linear function cards. Vi=¥,
m=
Xy =X,
Steps: o
Epg RF= — —_1‘-II'I|.‘ETOEPT
1. Get into four groups. r-intercept
2. Each group is given a card written with two linear functions.
Grroup | Group 2 Group 3 Group 4
y=3x+6 y=2+6 y=5-10 y=4x-8
y=-2x-4 y=—4x+8 y==3x+9 y==2x+2

3. Complete the table of values below for each given function.

x -3 -2 -1 0 1 2 3
¥

4. Based on the table of values, draw the graphs of the functions.
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Chapter 9 Straight Lines

5. From the graph of the function, calculate the gradient and state the y-intercepl.

6. Compare the values of gradient and y-intercept from the graph with the values in the
function card,

Discussion:

1. Compare your findings in step 6 with linear function v = mx + ¢. What is your conclusion?

2. Present your findings. Are vour findings the same as the other groups’ findings?

From Brainstorming 1, it is found that:

E {a) For a linear function, y = mx + ¢, m is the gradient and ¢ is the y-intercept of the straight
! line.

i (b) The graph of linear function, y = mx + ¢ is a straight line.

Equation of straight line
In general, A Fes
Graxli;nl y-intercept
S R R A S R R L1
\Brainstorming 2 A%

Aim: To produce a graph of linear function.

Materials: Dynamic software

Steps:

1. Start with New skerch.

2. Select graph icon

3. Select plor new function and enter the required equation of straight line (Diagram 1).

[ LS —

' .{_;.“.“ e
gix)=2x-3 | |
:| -
| |
!
1] 8] 8] +| A| _swm | |
4] 8] 8| =] {] e ] | M
T Y |
01| | %] ¢| _tomm | |
re | ceed [ ox ] '
The first graph of straight line: y =2x - 3 Diagram |

2



CHAPTER H

4. Click straightedge tool and mark two points on the constructed graph of straight line.

5. Click measure and then click sfope (Diagram 2).
The gradient value will be displayed (Diagram 3).

i ————

Diagram 3
6. Repeat steps 2 to 5 to draw and determine the gradient of the graph of straight line for
function y = -2x + 8. ey R O e
(Diagram 4) Mm% '
arvecs ,. Tx = -2c 48,
(| - Jglx)=2r—3
by = 2wl : '
Tl o 0] e a] wem -f i ¢ !
P = , ;
1l2] 3% )] == -
0] o] x| 4] #] - I m
et il At \ Relationship between the
= F— value m and the form of a
The second graph of straight -f b straight line graph.
line: y=—-2x+ 38 Diagra mey:vu
7. Straight lines that are parallel to the x-axis and y-axis.
A displayed example of straight lines such as
(a) y=4 (b) x=6
= e mrm —
'--. Sy e i S S
-] x
Al y=4 Ifm =0
- »
x=6 i



Discussion:

Chapter 9 Straight Lines

1. Compare the forms of graph resulting from dynamic software with the forms of graph from

Brainstorming 1.

2. Make a conclusion for the values of m and ¢ of the equation of straight line in the form

v = myx + ¢. Discuss the shape of the graph when
(a) m is positive (b} m is negative
(c) parallel to x-axis (d) parallel to y-axis

From Brainstorming 2, it is found that:

Er {a) The graph of linear function y = mx + ¢ is a straight line.
¢ {b) The graph of function v = ki is a straight line parallel to x-axis.
¢ () The graph of function x =} is a straight line parallel to y-axis.

Determine the gradient and y-intercept of the straight line
(a) y=2x+9 (b) 3y=-2x+ 12
Solution:

{a) Compare y= 2x+ 9 with y = mx + ¢
m=2andc=9
Thus, gradient = 2 and y-intercept = 9

(b) Given3y=-2r+ 12

| Divide by 3 so that the

e el b | coefficient of y is +1.
5 e A S 1Y Ve 3
El 5 R

=i

3 3.:"1

Cumpurc_v=—i.t+4with_1'=mr+r_';

2
m=——andc=4

3 €

»
Thus, gradient = - ? and y-intercept = 4,

What is the p-intercept of
a straight line that passes
through the origin?

G U | |7
What is the value of the
gradient for the straight
line:

(a8) yv=x
b) y=-x

BULLETIN. ¢ |

In the equation
y=mx + ¢, the coefficient
of yis +1.

State the value of /i for the straight line graph below. State reasons for your answer.

(a) 2 ih) 1
x=h

= p—— "4, By
| 1
i ¥
: : e (4, 4)
| '
: ' ON.0)
! L A -

3 0 3 b= 7] | =

2




Solution:

(a) fr = 6 because the straight line y = 6 {b) /=4 because the straight line x = 4 is
is always 6 units from the x-axis always 4 uniis from the y-axis.

1. Determine the gradient and v-intercept of the following straight lines.
(@) y=3x+5 (b) y=2x-7 (c) y=—x+4
(d) 2v=8x+06 (e) 3v=-x+18 () —dy=-2x+35

2. State the value of & and of & for each straight line graph given.

(a) T (b) gk e
-I-- o
| B PR
0 i
= =
@ What is the l‘elatitmship between the equations of straight LEARNING
. v,y M = sTANDARD
lines in the form ax + by =¢, X+ =1and y=mx+c? - -
a b : Investigate and interpret
2B the equations of straight
""""""""""""""" lines in other forms such

\Brainstorming 3 ARy ==

Aim: To determine the relationship between the equations of straight % * ',;L = 1, and change

as ax + by =cand

lines in the form of ax + by =¢, 2 land y =mx + ¢ to the form of y = mx +c,
: a b : and vice versa.

Materials: Graph paper, straight line equation cards

Steps:
1. Get into four groups.
2. Each group is given a card with three equations of a straight line written on it.

Grroup | Grronp 2 Group 3 Group 4
dx—2y=-4 —3x+4dy=-12 -x—4y=4
x ¥ X v X y
i L e et = TR —— |
-2) 4 4 (-3 4 (-1
y=2x+4 y= i‘t =3 y= 11 -1
E—— _—  —— — e—




Chapter 9 Straight Lines

3. Determine the corresponding value of y when x = 0 and the m
corresponding value of x when v = 0 for ecach equation. A straight line graph can
Example: 2x+3y=6 be drawn by plotting at
B o When == [):: Wheny=10: least two points,
= 0 2 +3y=56 &+ 30 =6

_3_]" =& 2x=06
y=2 x=3

4. Draw a straight line graph for each equation. m

5. From the graph, state the x-intercept and y-intercept and Gradient = — 2-intercept
determine the gradient of the graph. e = ntercept

Discussion:

1. What is your conclusion about the relationship between the x-intercept with the y- intercept
and the gradients of the three straight line graphs?

2, What is your conclusion about the relationship between the equations of straight line in
different forms?

From Brainstorming 3, it is l'ﬂund 1hat

rv1--vv1 mEmmEmEssETErsE T EEE A ETrTEEEEELIEETESIEA TSRS T TS RmE LA L L L T e -"~

i (a) The values of x—amr:n.upt and r—ml-.rcn.pl and lhc bmdtr:m for these three straight lines are the
: sme,

{h‘] Equations of straight line in the forms of ax + by = ¢, :; + r.‘y_ = | and y = mx + ¢ produce the

same \IIﬂlght line gmph if the values of x-intercept and y-intercept are the same.

" i
e e e e e e e e e e e e Lt e e e e T e ettt e P e Bt

In general,

Straight line equation can also be written in the form of ax + by = ¢ and 2L opazo

and b £ 0
e How do you change the equation of straight line in m
the form of ax + by = ¢, ai + !T = 1 to the form of Fo the straight line
y=mx +c and vice versa? LRI
i b y
Examplej.f 3 a = y-intercept
. v b= y -intercept
Change the equation of straight line below to the form of —- + F = |
and y = mx + ¢
(a) 2x+3y=12 (b) 3x—35y=15
Solution:
{a) 2x+3y=12
(i) e +3p=12 (i) 2x+3p=12
e 2 . 3y _ 127 | 31——“’1+|7
RS TR T 3y _-2x 12 [Divideby3so
g =t T F3 | hat the coefficient
By ' ofyistl.
6 4 P

e



{(b) 3x—5y=15 DISCUSSION CORNER ¢

[ Ix—5p= i S Among the three forms

(i o x SS_T :; (i) 3x 2{ o exintion o ht
¥ LS, =) 5 line that you have
15 15 15 |+ [_5}| N =) = —3x A 15 leamed, which is the
S (S5)  (=5) (-5) | easiestform to know
3 the gradient value, the
y=—x-3 y-intercept value and
5 the x-intercept value of a

Example/ 4 straight line? Discuss.

Change the equation of straight line below to the form of ax + by = ¢ and y = mx + .

non
I —
Lk LA
=
+
[

A ey By —— =
il ety
Solution:
{a]i+L=[ ;b}_irL=| m
6 3 2 4 —de+2p=8
e ) TR S = can also be written as
(i) F"-"J 1 (i) ] + 4 dr~2y=-8
3r+ﬁ;.‘=! x+2y _,
o) | || Eaweine 2@)
3x+ 6y =1(18) | dchominaior Ax+ 2y = 1(8) ——EHAET——
Ix+6y=18 4+ 2v=8 What is the value of the
x+2y=pH —Ix+y=4 gradient for the straight
s X W A M |inE_L_1_="|‘?
— +=] — 2 2
(i) i (i) —=1 3 |
l:_i-{-] .r‘:‘.:_'.l-r__-i-l
3 ] 4 2
BE =Xy ) I . LT
3 [} i 4 2 aliiol
1 | y= e 4 4 AiGply. 2y
y=——x+3 . e 4 so that the
2 cocfficient y
is+l,

Change the equation of the following straight lines to the form of ax + by = cand% +2 =,

(a) y==2x+8 (b) y=3x+6
Solution:
{a) y=-2x+8§ (b) y=3x+6
(i) y==2x+8 (i) y=3x+6
x+y=8 =Jx+3=06
(ii) y==2x+8§ {ii) y=3x+6
2x+y=8§ -3x+y=0
z mE, X8 3 P PP P
£ S R T - S
E 2 S Xy
o 3 + 8 | "—2"+ 6 1



Chapter 9 Straight Lines

‘.

1. Write the equation of the following straight lines in the form of :.— +a—=] and y = mx +c.

b
{a) 3x—4y=24 (b) Tx+2y=28 {c) 5x-3y=15 (d) =2x+3y=9
2. Write the equation of the following straight lines in the form of ax + by =cand v = mx + c.
@ X+ = b -2 +L=} ;¢}£+L—| {d}ﬁ_;ﬂ—|
4 3 3 6 2 (] 3 4
3. 'Write the equation of the following straight lines in the form of ax + by = ¢ and ;;— + ;—:_ =1,
(a) y=2x+06 (b) y=3x-12 (c) py=-x+5 (d) y=-2x-4
a What is the relationship between the points on a straight LEARNING
line and the equation of the line? = STANDARD
Investigate and make

Diagram | and Diagram 2 show two straight lines drawn on a  Inference about the

Cartesian plane based on the equation of straight lines x + 2y = 4 and mi:m“m
x-y=-3 line and the equation of
the line.

I:, - - - - o "/ : ';I_.-P:_]
X A =P et
P ofL3)

Diagram | Diagram 2

Examine the position of points P, O and £ in Diagram | and Diagram 2. What can vou say about
the points P, (2 and & and the straight line drawn?

" Lehi Right |
—— .EF_“

(a) Diagram |

{i) Substitute point P4, 0) (ii) Substitute point ({2, 1)  (iii) Substitute point (1, 2)

| Leti: |
x+2y =4 x+2y =4 x+2y =4
=4+2(0) 4 =2+ 2(1) T =1+ 2(2) a
=44 [ Equal | =4 4 [ Equal | = 54— NotEqual |

g



[+ 4
w
I
o
]
X
L

(b) Diagram 2 TR % =
L=

e = |

(i) Substitute point /-2, 1) (i) Substitute point ({—1, 2)  (iii) Substitute point £(1, 3)

 Lefi: |  Lefi: | | Right: |
e = x—y =3 X =y =
=-2-1 = =-1-2 il =1-3 =
=-3¢—{ Equal | =34 Equl | =24 | NotEqual_|

From the above activity, it is found that:

(a) Points on a straight line or points that the straight line passes through will satisfy the equation
of a straight line.

(b) Points that do not lie on a straight line will not satisfy the equation.

Example/ &

1. Determine whether point P lies on the given straight line.

(a) y=3x+2, P(2,8) (b} 3x-2y=12, P(-4,2)
(c) ,; + «%’. =1, P(6,-2) {dy 2y=-5x-7,P(4,3)
Solution:
(a) y=3x+2 P2, 8) (b) 3x—2y =12, P(-4,2)
Lok Right Lei  Right
=3 3x+2 3x -2y =73
1t =3(2)+2 =3(-4)-2(2)
[ =E - _Lf' - e
Equal |- | Not Equal |
Thus, P(2, 8) lies on the Thus, P{—4, 2) does not lie on the
straight line y = 3x + 2. straight line 3x - 2y =12
() ++L=1,P6.-2) (d) 2y =-5x—7.P(4,3)
L_:: Right Lot Right
Left
[ Lefi: |
X e e 2y —S5x -7
31 + =2(3) =-5(4)-7
=16)  =2) =6 =-27
g | Notgeat |
= 14— Equal|— Thus, P(4, 3) does not lie on the

straight line 2y = -3x - 7.
Thus, P(6, =2) lies on the

straight line % + % = 1.

.



Chapter 9 Straight Lines

The diagram shows a straight line 3x + 5y = 135. Given that (7 is the
origin, determine the value of

(a) i (by & (€) g (d) gradient of the straight line
: dx+5y=135
Solution: : o
(a) /ris the x-intercept. (b) & is the y-intercept. ’
Thus, y=10 Thus, x=10
dx+5p=15 Ix+5y=135 E st
= e + For points tha
3 + 5(0) z 1§ 3(0) + 5(k) 5 15 E ¥ eide Iis aliie of
3h =15 3k =15 y-coordinate is zero.
;,:E p=13 + For points that ie on
3 3 y-auis its value of
s =1 x-toordinate is zero.
(¢) P(2.q) isa point on the (d) Gradient of the straight o
straipht line 3x + Sy =15. line 3x + Sy =15 Edf FLAsHBACK
Thus. _ _ -intercept. Gradiant, n
Tyt 5_1' =15 X-mntercepl =i y-intercept
3(2) + 5(g) = 15 Crafimt === v-intercept
6+5g=15 5
g=15-6
39=9
=2 Do the coordinates
£5 (3, ~3) lie on the
straight line v = x7

1. Determine whether the following points lie on the straight line y = 2x + 16.

(a) M(—4.3) (b) N(1.18) (c) P(-8.0) {d) (-5, 8)
2. Determine whether the following points lie on the straight line 2x + 3y = 12,
(a) MUO, 4) (b) N(3,-2 (c) P(15.-6) (d) O(-4.8)

3. Determine whether the following points lie on the straight line «,; + ;: = 1.
(a) M(2,0) (b) Ni-2,12) (c} P(4,-3) (d) Q(0, 6)

4. The diagram shows two straight lines, v = x + 2 and
2y + 3y = 6. Given that (@ is the origin, determine the
value of

(a) h (k) & (c) n




@ What do you understand about the gradients of parallel o1 LEARNING
lines? STANDARD

You have learnt that the gradient of a straight line is the ratio of vertical  Investigale and make
distance 1o horizontal distance, and the corresponding angles of the inference about the
parallel lines are equal. gradients of paralle! lines.

_____________________________ X
Brainstorming 4 AR
Aim: To determine the relationship between gradients of straight lines with parallel lines.
Steps:
1. Examine the straight lines below that were drawn based on the equation of a straight line
with the same gradient of m = 2.

¥ ¥ ¥

4 & y=2x+d .
o ¥ =2y
2 i
il i i
1 1 t Lt
/1 /2 ”[ Lo
Dingram | Dingram 2

Diagram 4 Diagram 5

2. Based on Diagram | to Diagram 3. calculate the value .

A4 ‘4 . B FLAsHBACK
4 el 4 :
| 2 . | ] ¥

Dingram | Dingram 2. Diagram 3 | Dingram 4 Diagram 3 =
7 ¥
tan = ang=
= 63.43°

3. Are the values of & for the five diagrams the same?

nE




Chapter 9 Straight Lines

4. The graphs in Diagram | to Diagram 5 are combined as below. mi
PQ and RS are parallel
lines bacause they have

corresponding angles.
o h

B R

Discussion:

1. What is the connection between the values of @ with the five straight lines above?

2. Are the straight lines v=2¢+ 4, y=2c+ 2, y =2y, y=2r -2 and y = 2x — 4 parallel? Why?
3. What are the connections between the gradients and the parallel lines?

4. Are your findings the same as those of the other groups?

From Brainstorming 4, it is found that:

" The stmlght I1m,51 =2x+t4 y=x+2, y=2x,y= " 'Ta.ndl =2x—4d are pa.rallc! bﬂcausc
E 1I1-.~v have the same gradient, Ihsu is m = 2 mtd lhc same -.urrn.ﬂrpondlng .mLEe lh‘tl is ﬁ.‘! 437,

In general, | Straight lines that have the same gradients are parallel.

Example/ 8

Determine whether the straight line y = 3x + 5 is parallel to the straight m‘

line 6x — 2y =19,

; To determine the gradient
Solution: value of a straight line,
p=dxaS change the equation of
> o 6x-2y=9 the given straight line to
EWEPE'E :l.r;th_v =mx+c 2y =—6x+9 the form v = mx + ¢.

radient = = -2y _ —6x ]
-2 &) D)
y=3x- %
Gradient = 3
2

| Equal |
The gradients of both straight lines are equal, thus y = 3x + 5 is parallel to fix - 2y =

e



Determine whether the straight line v = 3x + 8 is parallel to the straight line 6y = 3x - 9,

Salution:
y=3x+8 Gy=3x—9 DISCUSSION CORNER
Compare with y =mx + ¢ _3x 9 IIhuu allel I o~
G pE—_——— par ines
Gradient j :5 2 intersect? Discuss.
i
whay= 1
Gradient = T

b

 Notequal |
The gradients of both straight lines are not equal. So, y = 3x + 8 is not parallel to 6y =3x -9,

Example /10

Given that the straight line 4x + 3 = 18 is parallel to the straight line 2x + Ay = 2, calculate the

value of fi.
Solution:
If both straight lines are parallel, then the gradients are equal.
For dx+3y=18 For 2x+hy=20 For,
3y=—dv+ 18 hy =-2x+20 b2
2 3
y=- -'-’:-x+ﬁ _'u—-—l.r-*'—:} : ';’3
: ft h h=2x =
Gradient = — Gradient = - . 4
3 3 h h= =
2

1. Determine whether the following pairs of straight lines are parallel.

(a) 3v=—6x+3andy+2x=14 {b) 2x+3y=3and 2x+ 6y =12

(¢) y=2x+ 1 and Bx—-4y=35 (d) y=-3x+4and 9x+2v=12
2. Determine the value of k for each of the following pairs of parallel lines.

(a) y=-3x+4andy+ kx= 14 (b) ke +2y=7and 6+ 2y =15

(c) Bv=5x+ land kx— 3y =8 (d) 3x+ky=dand 2x +y=3

3. The diagram on the right shows a parallelogram
PORS. Given that the straight line PO is parallel
to SR and the straight line PS is parallel to OR, LY
and €7 is the origin, calculate the values of i and &

e ] h+3=10
o
E
< P
x
(%]

|_l'__z}3
“KPM



Chapter 9 Straight Lines

o How do you determine the equation of a straight line? LEARNING
&* sTANDARD

The equation of a straight line v = mx + ¢ can be determined by the
following steps: Determine the equation

of a straight line.
o_) Determine the value of gradient, m.

QJ Determine a point which the straight line passes through or a point which lies on the siraight
line.

B_) Substitute the gradient, m, the y-coordinate and y-coordinate from the point into the equation
¥ =mx + ¢ to determine the value of ¢, that is, the y-intercept.

|x—_euunﬂimlr. value |
e

|y-coordinate value| 4 — ' = mx + ¢

g) Substitute the gradient value and y-intercept value specified in the equation of the straight line
¥ = +lgl

B8 Determine the equation of a straight line when the gradient and a point on the straight
line are given

Determine the equation of a straight line with a gradient of -;L— and passes through point (6, 8).

Solution:
i —-% Given P(6. 8), thusx =6,y =8
Substitute the values of m, x and y into y = mx + ¢ 1o determine the value of e.

Sl
§= ?{6} b

=34,
RE e Determine the equation
c=8-3 of a straight line with a
a=5 gradient of 0 and passes

5 . . e through point {1, 5).

Therefore. the equation of the straight line is y = —1-.1: s S i

-

.
7

9.1e
1. Determine the equation of a straight line with the given gradient and passes through point P
given,
(a) Gradient=2, P(3,7) (b) Gradient = -3, (-6, 4)
(¢) Gradient =3, P(12, 5) (d) Gradient =3, P(4,~6)

B8 Determine the equation of a straight line that passes through two points

When two points on a straight line are given, the gradient of the siraight line can be calculated.
Hence the equation of the straight line can be determined.
f2egy
KPM




Example/124

Determine the equation of a straight line that passes through point
P{-1, 5) and point (2, -7).

Solution:
7-5 12 -12
o e O
S o T e
For point (-1, 5).x=-1.y=35.

Substitute the value of m, x and v into v = pix + ¢ to determine the
value of ¢.

S=(=4¥-)+ec

S=d+¢

c=5-4

e=1
Therefore, the equation of the straight line is vy =—4x + 1.

Example/13 4

The diagram on the right shows straight lines PO

You can also substitute
the value of point Q.
wherex=2and y= =7
and n=—4

into y = my + ¢ to calculate
the value of ¢ and thus
determine the equation of
the straight line.

—— R —

Determine the equation of
a straight line that passes
through the points F(—4, 4)
and Qf5, -5).

i
and RS. Given that straight line PO is parallel to ¥
the x-axis and straight line RS is parallel 1o the M. 4) A2 4) o
y-axis, determineg
{a) the equation of the straight line PO
(b) the equation of the straight line &S by
0 N(2, 0) '
R

Solution:
{a) Gradient of straight line PO with

A(2, 4) and M0, 4) and N{(2. 0).
m—4_4T£ = () m=—4_u =i=
-0 2 2-2: 0}

y-intercept = 4

Thus, the equation of the straight line PQ is
y=0x)+4

y=4

x=21

(b) Gradient of straight line RS with A4(2, 4)

Undefined

The gradient of the straight line B8 is undefined
and is always 2 units from the y-axis.
Hence, the equation of the straight line RS is

1. Determine the equation of the straight line that passes through the given pair of points.

fa) K{(0O, 2), L(6, 0)
(dy G(-4,-2), H(8, 6)

(b) Ri-2,0). (0. 8)
(e) Mi-1,3), M. 5)

[L24

g

KPM

(c) M3,-1) L(5.7)
(0 F{=5,3), 0(4,-6)
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B8 Determine the equation of a straight line which passes through a point and is parallel to a
~ given straight line

By now you would know that if two straight lines are parallel, then the gradients of both lines are
equal.

[Example/144

The diagram below shows the straight line 48 with equation y = <2x¢ + 6. Determine the equation of
a straight line parallel to A8 and passes through point (5, 4).

P54

Solution:
The equation of the straight line A8 is y = —2x + 6, thus the gradient of A8 is -2,
The straight ling which passes through point P is parallel to A8, thus the gradient m of that line is—2.
Substitute the values of m, x and v into v = mx + ¢ to determine the value of ¢,
4 = (2U5) + € ¢ Given P(5, 4), thus |

4=-l0+e¢ x=Sandy=4,
¢c=4+10
c=14

Thus, the equation of the straight line parallel to AE and passes through the point Pisy=-2v + 14,

[Example/15§

Determine the equation of a straight line parallel to the straight line 2x + 3y = 12 and passes through
point Gi6, 8).
Solution:
Given the equation of straight line 2x + 3y = 12,
Thus, 3y=-2x+12
2

.'Ir'=--'-:ih.'l'+4

Gradient of the straight line = —

L | 12

The straight line which passes through point & is parallel to the straight line 2x + 3y = 12.

=
Hence, the gradient of the straight line is — %

Substitute the \;ﬂlucs of m, x and v into y = mx + ¢, and determine the value of ¢.
Thus, 8=(- ?]{M + ¢ 4 Given (X6, ), thus

8=—-4+¢p x=6andy=8§
c=8+4
c=12

Hence, the equation of the straight line parallel to 2v + 3y = 12 and passes through point &

e

i =— %x + 12,



1. Determine the equation of a straight line that is parallel to the given straight line and passes
through point P,

(a) y=3x+9 P2, 7 (b} y=-2x+7, A-3,4)

(c) 3x+2y=4, P(2.6) (@) 5+5=1,P(-12,9)

FY

2. The diagram on the right shows a straight line PO, Given that
the equation of the straight line PQ is v = % x+2and Qis the i+ @424 ¢
origin. determine the equation of a straight line parallel to PO -
and passes through _;,./”

(a) point A2, 4)

(b) point B(4.-2)
(¢} the origin

a How do you determine the point of intersection of two LEARNING
straight lines? &' STANDARD

The point of intersection of two straight lines can be determined by the ~ Determine the point
following methods: of intersection of two

straight lines.

a]
b=t

1. Drawing both straight line graphs on the same Cartesian plane and
determine the point of intersection from the graphs.

2. Solving simultaneous equations using
(a) substitution method (b} elimination method

REMINDER »

The calculator should
only be used for checking

aNSWers.
Example/16

Determine the point of intersection of the straight lines 2x + y= 5 and x + 2y = 1.

Graphical method
(a) 2x+y=5
y==2x+3

[ £
fad
—

- ENERE

B 7 (s 3[1]1]-3

by x+2y=1
2y=-x+1
il |
1 —E.I""?
Bl -1 0 I 2|3 [4|S5
DA EEE
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From the graph. it is found that the point of intersection of the straight lines 2x + 3 = 5 and
x+2y=1is(3,-1).

Substitution method Elimination method
B e {D 2 F Y= 5 s I
X+2p= | e / 2) B L B —E)I
=5 _ M :
From (1. v =5 - 2x--(3 @x2 4x+2 =10 -~—ri 3
Substitute y = 5 — 2xv in (@), x4y =] @ {minus)
x+AS -2 =1 =
x+10-4x=1 3'1, :3
x—4x=1-10 > )
e T Substitute x = 3 in (1),
x=3 23)+y=5
Substitute x =3 in (3}, ﬁ+'::;;_ﬁ
y=3-23) ot

y=5—

A Thus, the point of intersection is (3, —1).

Thus. the point of intersection is (3, =1).

 Brainstorming Edb

e —————

Aim: To determine the coordinates of the intersection of two straight lines.
Materials: Dynamic software

Steps:
1. Start with New Skerch and click Grapf next click Show Grid,

2. Click Graph again and select Plor New Function (Diagram 1).
3. Use Plot New Function to plot the intersection of the two straight lines.
4. Example:y=x+3 and y=—x + 5.
Use Arrow Tool to select both straight line graphs. Click Construct and select fnrersection.

Click Measure and select Coordinates. The intersection point A (1.00, 4.00) will be
displayved (Diagram 2).

7. Repeat steps | to 6 for intersection of the other two straight lines.
(a) y=x+2and y=2x + 4 (Diagram 3)
(b) y=4 and y = 3x— 2 (Diagram 4)

e



M A Ougmy (st Suwten s ot (S maten etn Vi b Dt Dewwas Tiaaies bismes lnede Sk Whe e
n h..— rh"‘ FITE ;". s =
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0 e o] 4 reaes
F i — I_f: |
’*: :: L™ * il ',q. o e b [T,
RS e Pt A d Jovs
ap T - : ’
ﬂl ; RTII‘ - -
’E | 'E - - & . L L L
Diagram 1 Diagram 2
_:_-_:-m_'_-—_“___ fay lwe (s et D Saeaer Swimiee (GRS e
L &= e
> ’ R
‘] prZeed « |l Fedaaz
Q L ol
P + 7/ == . -_.;'. . o
%, | ‘|
A - * E.l oW A ! _'
e
s - 2|
o | o e
€ E b ||
Diagram 3 Diagram 4
Discussion:

What can you conclude from the results above?

From Brainstorming 5. it is found that:

{a) The point of intersection of two straight lines can be determined by plotting both siraight
lines on the Cartesian plane.

(b} Twao straight lines that are not parallel intersect at only one point.

1. Determine the point of intersection of the following pairs of straight lines using the substitution

method.
(@) x=3,2x+y=10 (b) y=4,3x-2»=7
(e) x+y=352x—y=4 (d) 2x+y=3,3x—2y=§
2. Determine the point of intersection of the following pairs of straight lines using the elimination
E method.
= (a) x+y=1.2x+y=-1 {b) x—y=—4,3x+y=4
= () x—y=-5,2x+3p=-10 (d) 2x—3y=5.3x+2y=14

(2]
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°‘ How do you solve problems involving straight lines? LEARNING
STANDARD

Example /17

The diagram on the right shows a parallelogram PORS. 4

Given that the gradient of SR is % and y-intercept of straight 0, )

line PS is —4. determine Pl-4.6)

{(a) the value of i X

(b) equation of straight line PS 0 i

{e) x-intercept for straight line PS T "

Solution: 5

Understanding the problem Planning a strategy

Implementing the sirategy



ax
w
o
<
X
o

(Example /18 4 Tips.

Given straight lines v = — —I-.v.' + 3 and 2x — v = 4 intersect at point A, A straight line can be
) S ] ) drawn if its x-intercept
determine the coordinates of point 4 using the graphical method. and y-intercept are
knawn.
Solution:
For the straight line y=— L._:.t +3,
(a) whenx=10, (b) when y =0,
I

y= %{DHS 0=-3x)+3

=3 rlq_-f =3

y-intercept = 3 x=9

x-intercept = 9

For the straight line 2x —y =4,

{a) whenx=20, (b) wheny =10,
2N -y=4 - (0)=4
-y=4 Ty =4
y=-4 x=2 From the graph. i1 is found that the
-intercept = —4 x-intercept = 2 coordinates of A are (3. 2).
LY i I1|.
9.1i -

1. The diagram on the right shows a parallelogram
FGHK. Given that O is the origin and point £ is located
on the x-axis, the equation of straight line FG is
2y =x + 20, determine
(a) the gradient of straight line FG
(b) the y-intercept of siraight line HK
(c) the equation of straight line HK 7] K 2

H(E, 2)

2. In the diagram on the right, € is the origin and PORS
is a trapezium where PS5 and QR are parallel. The

straight line &S is parallel to the y-axis. and points \
and 5 are on the x-axis. Determine

L
(a) the coordinates of § E‘N

(b) the equation of straight line OR
{c) the x-intercept of straight line OR Ri5. -10)

P13, 8)

=]

2
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Dynamic Challenge {#:

Test Yoursell

. Given that 2Zx + 5y = 30 is an equation of a straight line, determine
(a) the x-intercept (b} the y-intercept {c) the gradient

2. State the equation of the straight line for each of the following diagrams.

(a) ¥ ib) y
il E
5
B 0 "
-6 O
8

3. Determine the equation of a straight line that has a gradient of 3 and passes through point
R{—4. 6).

4. Determine the equation of a straight line that passes through point (-1, -2) and point (43, 14).

5. Determine the equation of a siraight line that passes through point M{-3. 5} and is parallel 1o
the straight line 6x + 2y = 18.

6. Determine the point of intersection of the straight lines y=-8 and y = -4x + |2,

Skills Enhancement - Iy =k
1. The diagram on the right shows two straight lines
intersecting at point P. Given that O is the origin, . . P

determine the coordinates of P. BER

2. In the diagram on the right, GH, HK and KL are A
straight lines. Point H lies on the x-axis, GH is
parallel to KL, and HK is parallel to the y-axis.

Given the equation of GH is 2x + v =6, 5}

{a) state the equation of straight line HK

{b) determine the equation of straight line KL 5 i b
and then state the y-intercept of KL ‘ \ 1010, -4)




3. The di_ag{':_!m on t_hr: right. s]_luws a pﬂf‘al]clngram 3 B9, 21y
QEFG, Given O s the origin, determine
{a) the equation of straight line OG
(b} the equation of straight line EF

(c) the x-intercept of straight line EF 7] e

Gi6, —-12)

4. The diagram on the right shows a trapezium / N9, 10)
ABCD drawn on the Cartesian plane. Given A8
is parallel 10 OC, determine

{a) the equation of straight line AB A(4.6)

ib) the equation of straight line CD

(c) if the straight lines AB and CD intersect.
State the reasons for your answer, B(12. 2)

Self Mastery

1. The diagram on the right shows a parallelogram X ;
“dmwn on a Cartesian plane and il represents

I
the locations of Kamal's house, the school, the =E= Clinic
Restanrant 2.4

H
8

clinic and the restaurant. Given that the scale is

| unit = 1 km,

{a) calculate the distance, in km. between
Kamal’s house and the school

{b) determine the coordinates of the restaurant

(¢) calculate the distance, in km, between ER NI =0

Kamal’s house and the restaurant
{d) determine the equation of the straight line ﬁ ﬂ

connecting the school and the clinic Kamai's School

2. The diagram on the right shows the positions of ¥
town P, town (2 and town R drawn on a Cartesian o Town 0

plane. Given that the scale is 1 unit = 2 km, 6.7}
Town *

(a) calculate the distance in km, betweentown R (o, .4_;__'____.--‘

and the origin O
i{b) determine the equation of straight line b

connecting town P and town O
{¢) caleulate the nearest distance. in km., between /

town P and town R Town &
{d) caleulate the time taken, in minutes, by Encik (-3, -4)

Mazlan to arrive at town Q if he drives from

town R to town (7 using the shortest route at

an average speed of 50 km h'

2
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3. The original height of a plant F is 9 cm. lts height is v cm after x days and is represented by the

“ equation y = -I%t + 9, Plant & has the same growth rate as plant £ Plant & reaches a height of

15 cm after § days. Determine the equation to represent the height of plant G. Then, state the
original height, in cm, of plamt .

4. JK is a straight road that passes through the Town F
midpoint between town £ and town F, (3.3)
{a) The equation for the straight road JK is .
v=-2x + k, where k is a constant. Determine

the value of k. = 7] E
(b) Another straight road G with the equation Town E \

v = 2x + 17 will be constructed. A traffic =7,-1)

light will be installed at the junction of both \

roads JK and GH. Determine the coordinates

of the traffic light.

Solution by scale drawing
is not accepted.

GOO06RO[]

Title: Gradient and speed.

Material: Tov car. board, brick, long ruler and stopwatch.
Steps:

1. Place a board over two bricks as in the diagram below.

Tow car

Bogwrd -
* — _—‘ E Z .
"I]-__-lll-"-_ Heick REige

Horizontal distance

2. Measure the horizontal distance (fixed) and the height of the car from the ground. Caleulate
the gradient of the board and record it

3. Release the oy car. Record the time, in seconds, for the toy car to reach point P,
4. Add the bricks one by one, Repeat steps 2 and 3.

5. What can vou conclude about the relationship between the gradient of the board and the
speed of the car?

e

cHaPTER n
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(_SELF-REFLECT )
At the end of this chapter, | am able to:
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# EXPLORING MATHEMATICS

The area under a straight line can be determined if ¥
enough information is given.
For example, the area under the graph of the straight o e
line v = x for the range 0 £ x < 6 in the diagram on
the right can be determined as follows:

__—Area under the graph
of the straight ling

y=x
The area under the graph = —,I'r- * base = height ” - x
= + * 6 units % 6 units
= 18 unit®
Worksheet
1. 2. 3.
¥ ¥y ¥
[ A p=x IE" [ /.:‘ul"' |
y=4
0 s o s o i =
4 5. 6

[
Steps:
1. Get into groups.
2. Calculate the arca under each graph of straight line provided.
3. Present your group’s findings.
4. Propose at least two other ways to determine the area under the graph of a straight line.

e




