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Straight line graphs 5D
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y=4x—-38
Substitute y = 0:
4x—8=0
4x=8
X=2
So A has coordinates (2, 0).
For a line through A with gradient 3:

y = y1=m(X - x)
y-0=3(x—2)
y=3x—6
The equation of the line isy = 3x — 6.
y=—2x+8
Substitute x = 0:
y=-2(0)+8
y=8

So B has coordinates (0, 8).

We can substitute m=2 and y-intercept
8 into y=mx + c.
Or we can calculate using the
formula.
For a line through B with gradient 2:
y = y1=m(X—xi)
y—8=2(x—-0)
y—8=2x
y=2x+8
The equation of the lineisy = 2x + 8.

To find where the line y=3x+6

crosses the x-axis, substitute y = O:
1x+6=0

+X=-6
X=-12
So C has coordinates (—12, 0).
Y=Y, =m(x=x)
y=0=3(x-(-12))
y=%(x+12)
y=2x+8
Multiply each term by 3:
y=2x+24
0=2x+24-3y

SolutionBank

2x-3y+24=0
The equation of the line is
2x—3y +24=0.

To find where the line
y =4 X+ 2 crosses the y-axis,
substitute x = 0:
y=2(0)+2
y=2
So B has coordinates (0, 2).
C has coordinates (-5, 3).
To find the gradient of BC:
Yo=Y
X, =%
Y= ¥ — 3-2
X,—%X —5-0

1

5

1

5
The gradient of the line joining

Band Cis—1.

The gradient m =

To find the equation of the line
passing through (2, —5) and (-7, 4):

The gradient m = Y21
X, =%
Yo=Y :4_(_5)
X, =%  —(=2
_9
-9
—1

The equation isy — y1 = m(x — X1)
y=(=5)=-1(x-2)
y+5=-x+2
y=-—x—3
Substitute y = 0:
0=—x-3
Xx=-3
So the line meets the x-axis at
P(-3, 0).
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6 To find the equation of the line 8 Substitute y = x in the equation
passing through (=3, —5) and (4, 9): y=2x—25:
. - =2X—
The gradient m = Yo~ Y1 )(; _ XX_ 55
X; =% B
9 5 X=5
Y=Y _ ~(-5) Substitute x = 5 in the equation y = x:
X,—% 4-(-3) y=5
14 The coordinates of A are (5, 5).
27 To find the equation of the line
_5 through A, with gradient 2:
The equation isy — y1 = m(X — X1) Y=Y, =m(x-x)
y—(=5) = 2(x— (-3)) y-5=2(x-5)
y+5=2(x+3) )
y+5=2x+6 y=5=5x-2
y=2x+1 y=2x+3
For point G, substitute x = 0: The equation of the line is y =2x+3.
y=2(0)+1=1
The coordinates of G are (0, 1). 9  Substitute y = x — 1 in the equation
y =4x —10:
7 Tofind the equation of the line X—1=4x—-10
passing through (3, 2%) and (—1 3, 4): -1=3x-10
. Y, =Y. 9 =3x
The gradient m = 22— x=3
X j—
2 Xi Now substitute x = 3 into the equation
yz_y1=4_2§ y=x—1:
X,~% -1}3-3 y=3-1
11 y=2
a1 The coordinates of T are (3, 2).
2 To find the equation of the line
_1 through T with gradient —%:
3 _vy = _
The equation isy —y1 = m(X — X1) y=h mz(x %)
y-24=-1(x—3) y-2=-%(x-3)
Multiply through by 6. y—-2=—-2x+2
By — 15 =-2(x — 3) Zx+y-2=2
By —15=-2x+6 2 A
by = —2x + 21 sx+y-4=0
Substitute x = 0: 2x+3y—12=0
6y =—2(0) + 21 The equation of the line is
2x+3y—-12=0.

The coordinates of J are (0, £)
or (0, 31).
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10  The equation of the line p is: 11  The gradient of PQ is:
y—(—IZ)Z%(X—@ yz_yl_o_(_4)
y+12=2x-4 X,-%  3-0
y=2x—-16 =4
The equation of the line q is: The equation of PQ is:
y:gi:)l((i(g@ y—y,=m(x-x)
y=o= Substitute (3, 0):
y=-x+10 .
y—0=3(x-3)
For the coordinates of A substitute y=3x—4
x = 0 into the equationy = 2x — 16. The equation of the line through
y=2(0)— 16 PandQisy= $x—4.
y=-16 . :
The required coordinates are 12 Tofind where the liney = 3x — 5
A(0, —16). crosses the x-axis, substitute y = 0:
For the coordinates of B substitute X=5=0
y = 0 into the equation y = —x + 10. 3x=5
0=-Xx+10 X=3
x=10 M has coordinates (£, 0).
The required coordinates are B(10, 0). _ 2442
The gradient of AB is: é b t'3t . 3 0
ubstitute x=0:
yz_yl_o_(_]'G) __2 : 2
= y=-30)+ 3
X, — X, 10-0
y=3
16 N :
T N has coordinates (0, %).
8 The gradient of MN is:
:g Yo=Y _ 0-%
The gradient of the line joining X, =% 5-0
AandBis £. _ -3
5
3
11  To find where the liney =-2x + 6 __2
- - _ . 5
CBOESS; Xtrle6x-aX|s, substitute y = O: The equation of MN is:
2X =6 y—y1=m(x—x1)
x=3 _ Substitute (£, 0):
The 3[‘)omt P has coordinates (3, 0). y—O:—g(x—%)
y=3x-4 2 2
To find where the line crosses the y=—g5X+3
y-axis, substitute x = 0: Multiply each term by 15:
y=2(0) -4 15y =—6x + 10
— 4 6x + 15y = 10
y 6x + 15y — 10 = 0

The point Q has coordinates (0, —4).
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13

14

To find where the liney = 2x — 10
crosses the x-axis, substitute y = 0:
2x—10=0
2x =10

X=5
The coordinates of A are (5, 0).
Substitute x =0 intoy = —2x + 4:
y=-20)+4=4
The coordinates of B are (0, 4).
To find the equation of AB:

The gradient m = Y21

The equation isy — y1 = m(x — x1)
y-0=—5(x=5)

Multiply through by 5.
S5y=—4(x—5)
y=—gx+4

To find where the liney =4x +5
crosses the y-axis, substitute x = 0:
y=4(0)+5=5

The coordinates of C are (0, 5).
Substitute y = 0 in the equation

y =-3x—15:
0=-3x-15
3x=-15
X=-5

The coordinates of D are (-5, 0).
To find the equation of CD:

The gradient m = Y2~ %1
X, =%
yz_y1: 0-5
X,—X% —5-0
-5
-5
=1

14

15

16
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The equation isy — y1 = m(X — X1)
y—5=1(x-0)
y=x+5
x—y+5=0

y=3x-13
y=x-5
S03x-13=x-5

= 3X=X+38

=2x=8

=>Xx=4

Whenx=4,y=4-5=-1
The coordinates of S are (4, —1).
To find the equation of ST:

The gradient m = J2—%1
X=X
Yo=Y _ 2_(_1)
X, =X  —4-4
_3
-8
__3
8

The equation isy — y1 = m(x — x1)
y-(D=-3x-4
Multiply through by 8.
8y +8=-3(x—14)
8y +8=-3x+12
8y=-3x+4
y=-3x+1%

y=x+7
y=-2x+1
Sox+7=-2x+1
=2>3+7=1

= 3x=-6

>X=-2

Whenx=-2,y=(-2)+7=5
The coordinates of L are (2, 5).
To find the equation of LM:

Y=Y
X, =X

The gradient m =
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The equation isy —y1 = m(X — X1)
M=(-3,1)
y—1=4(x—-3)
y—1=4(x+3)
y—1=4x+12

y=4x +13
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