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Costin £’s

After completing this chapter you should be able to

1 understand the link between the equation of a line, and its
gradient and intercept

2 calculate the gradient of a line joining a pair of points

3 find the equation of a line in either the form y = mx + ¢
or alternatively ax + by = ¢

4 find the equation of a line passing through a pair of points
5 determine the point where a pair of straight lines intersect
6 know and use the rule concerning perpendicular gradients.

Understanding this chapter will help you find the equation
of a tangent and normal to a curve in Chapter 7.

Coordinate geometry
in the (x, y) plane

Did you know?

...that many bills (including mobile phones) are linear and
will produce straight lines when they are graphed?

The problem below can easily be answered by solving
where pair of straight lines intersect.

If C = the cost of the calls in £s and t = the time in
minutes, then the graphs are

Cost of calls

20+
—¢ Tariff A _Tariff A
£15 per month
15 —>¢ Tariff B & ONLY! Sl
104
- Tanff B | A STANDING CHARGE
] OF £10 PER MONTH PLUS 3p
PER MINUTE FOR CALLS
0 TER_U T T ot 1T T T T T 1T T 77T 1T 111515717 3

t minutes

Can you work out when it would be cheaper to use Tariff A?
You may wish to work out if your mobile phone contract
is the most suitable one for the number of calls you make.
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5,1 You can write the equation of a straight line in the formy =mx + ¢
i orax + by +c=0.

B In the general form y = mx + ¢, m is the gradient and
(0, ¢) is the intercept on the y-axis.

YA

B In the general form ax + by + ¢=0, a, b and c are integers.

Write down the gradient and intercept on the y-axis of these lines:
ay=-3x+2
b4 -2y+5=0

a y=-—3x+2 Compare y = —3x + 2 with y = mx + c.
From this, m= —3 and c= 2.

The gradient = —3 and the intercept

on the y-axis = (0, 2).

Rearrange the equation into the form

b 4x—-2y+5=0 y=mx+c
4x +5= 2y Add 2y to each side.
S50 2Yy=4x+5 ¢ Put the term in y at the front of the equation.
y=2x+ % . Divide each term by 2, so that:

2y+2=y
4+2=2

The gradient = 2 and the intercept 5+ 2 =3. (Do not write this as 2.5)

on the y-axis = (O, 2. Compare y =2x + 3 toy = mx + c.

From this, m =2 and ¢ = 3.
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Write these lines in the form ax + by + ¢ =0:

ay=4x+3 by=-3x+5
_ Rearrange the equation into the form
a y=4x+o ax + by + c=0.
O=4x+3-y Subtract i from each side.

S50 4x —y+3=0

Collect all the terms on one side of the

b y= —tx+5 equation.
—;—x +y=5. Add 3x to each side.
X+ y—5=0-¢ Subtract 5 from each side.
So x+2y—10=0* Multiply each term by 2 to clear the
fraction.

A line is parallel to the line y = 1x — 5 and its intercept on the y-axis is (0, 1). Write down the
equation of the line.

Remember that parallel lines have the same
: gradient.
y=x+1

Compare y = 3x — 5 with y = mx + ¢, som= 3.
The gradient of the required line = 3.

The intercept on the y-axis is (0, 1), so c=1.

A line is parallel to the line 6x + 3y — 2 = 0 and it passes through the point (0, 3). Work out the
equation of the line.

Rearrange the equation into the form

ox+23y—2=0 Yy = mx + c to find m.
Y —2=—0x* Subtract 6x from each side.
By =—6x+ 2 ¢ Add 2 to each side.
y=—2x+2 . Divide each term by 3, so that
) 3y+3=y
—6x+3=—-2x
The aradient of this line is —2. 2+3= § (Do not write this as a decimal.)
Compare y = —2x + 5 with y = mx + ¢, so
m=—2.

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

Parallel lines have the same gradient, so the
gradient of the required line = —2.

(0, 3) is the intercept on the y-axis, so ¢ = 3.
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k ;, The line y = 4x — 8 meets the x-axis at the point P. Work out the coordinates of P.

y=4ar—o The line meets the x-axis when 1y = 0, so
Substituting, substitute y = 0 into y = 4x — 8.
dx—5=0 Rearrange the equation for x.
4y =5 ¢ Add 8 to each side.
x=2 ¢ Divide each side by 4.
So P(2. 0). Always write down the coordinates of the
point.
Work out the gradients of these lines:
ay=-2x+5 by=-x+7 c y=4+3x
dy=1x-2 e y=—3%x fy=5x+3%
g 2x—4y+5=0 h 10x-5+1=0 i x+2y-4=0
j 3x+6y+7=0 K4x+2y-9=0 1 9x+6y+2=0
These lines intercept the y-axis at (0, c). Work out the value of ¢ in each case.
ay=-x+4 by=2x-5 cCy=1x—7%
dy=-3x e y=5x+1% fy=2-7x
g 3x—4y+8=0 h 4x-5y-10=0 i 2x+y-9=0
j 7x+4y+12=0 K7x—-2y+3=0 1 -5x+4y+2=0

Write these lines in the form ax + by + ¢ = 0.

ay=4x+3 by=3x-2 cCy=-6x+7
dy=%%-6 ey=3x+2 f y="1x

gy=2x-73 hy=-3x+3% iy=-6x—3%
jy=-tx+3 ky=35x+3 1 y=3x+;

A line is parallel to the line y = 5x + 8 and its intercept on the y-axis is (0, 3). Write down
the equation of the line.

A line is parallel to the line y = —2x + 1 and its intercept on the y-axis is (0, —4). Work out
the equation of the line. Write your answer in the form ax + by + ¢ = 0, where a, b and c are
integers.

A line is parallel to the line 3x + 6y + 11 = 0 and its intercept on the y-axis is (0, 7). Write
down the equation of the line.

A line is parallel to the line 2x — 3y — 1 = 0 and it passes through the point (0, 0). Write
down the equation of the line.
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8 The line y = 6x — 18 meets the x-axis at the point P. Work out the coordinates of P.
9 The line 3x + 2y — 5 = 0 meets the x-axis at the point R. Work out the coordinates of R.

10 The line 5x — 4y + 20 = 0 meets the y-axis at the point A and the x-axis at the point B. Work
out the coordinates of the points A and B.

yﬂ
(x2, y2)
5.2 You can work out the gradient m of the line joining the
point with coordinates (x;, y;) to the point with
coordinates (x,, y,) by using the formula m = L‘L.
X2 — X,
@1, y1)
0 x
Example 3
Work out the gradient of the line joining the points (2, 3) and (5, 7).
Draw a sketch.
7-3=4
ya _
(5,7) >—2-3
Remember the gradient of a line
4 _ difference in y-coordinates
difference in x-coordinates’
7-3
2,3) 3 som=z——.
0 > This is m= 2= with (e, y1) =(2,3)
X2 = X
and (xZI ]/2) = (51 7)
The gradient of the line is =
Example
Work out the gradient of the line joining these pairs of points:
a (—2,7)and (4,9) b (2d, —5d) and (6d, 3d)
__977 Y2~ Y
m = 4— (-2 . Use m= ;_71 Here (x;, 1) = (=2, 7) and
_ _2 . (‘xZI ]/2) = (4/ 5)
© L —(-2)=+2,504+2=6
1
= == Remember to simplify the fraction when
5 possible, so divide by 2.

—1 1
The gradient of the line is —g. = is the same as -3
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:
3d — (—5d)
— W= o - Here (x4, 1) = (2d, —5d) and
N Gl — 2 (2 y2) = (64, 3d).
- ol &d
=—— & —(—5d) = +5d, so 3d+ 5d = 8d.
44

‘ 8d -+ 4d=2.

The gradient of the line is 2.

'

The line joining (2, —5) to (4, a) has gradient —1. Work out the value of a.

a—(—b5 -
_(_) = —1 Usemzyii. Here m= —1,
4 — 2 X — Xy
il'_5 . (x1l ]/1) = (21 _5) and (XZI yZ) = (41 a)'

—1
2 ¥  a—(-5=a+5

. Multiply each side of the equation by 2 to
a+tb=-2 clear the fraction.

Subtract 5 from each side of the equation.

Work out the gradient of the line joining these pairs of points:

a (4,2),(6,3) b (-1,3), (5,4

c (—4,5),(1,2) d (2,-3), (6,5)

e (—3,4),((7,-6) f (-12,3),(-2,8)
g (-2,-4),(10,2) h (3,2), (5,4

i &) G4 j (—2.4,9.6), (0,0)
k (1.3,-2.2), (8.8, —4.7) 1 (0, 5a), (10q, 0)
m (3b, —2b), (7D, 2b) n (p,p?), 4, 9°)

The line joining (3, —5) to (6, a) has gradient 4. Work out the value of a.
The line joining (5, b) to (8, 3) has gradient —3. Work out the value of b.
The line joining (c, 4) to (7, 6) has gradient 3. Work out the value of c.

The line joining (—1, 2d) to (1, 4) has gradient —+. Work out the value of d.
The line joining (-3, —2) to (2e, 5) has gradient 2. Work out the value of e.

The line joining (7, 2) to (f, 3f) has gradient 4. Work out the value of f.
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8 The line joining (3, —4) to (—g, 2¢) has gradient —3. Work out the value of g.

9 Show that the points A(2, 3), B(4, 4), C(10, 7) can be joined by a straight line.
(Hint: Find the gradient of the lines joining the points: i A and B and ii A and C.)

10 Show that the points (—2a, Sa), (0, 4a), (64, a) are collinear (i.e. on the same straight line).

¥4 .
gradient
5.3 You can find the equation of a line with "
gradient m that passes through the point with
coordinates (x;,y,) by using the formula
Yy —y1=mx —x,). y (1, 1)
Example B 0 x

Find the equation of the line with gradient 5 that passes through the point (3, 2).

YA
(x,y) is any point on the line.
(e, y)
y—2
(3,2) x—3
Multiply each side of the equation by x — 3
5 > to clear the fraction, so that:
y—-2_ x-3
Y X——=1y -2
B =3 1 Y
The gradient =5, so ~—— = Db. _3)= _
g9 Y% 5X(x—-3)=5x—-3)
y—2=5(x—3) This is in the form y — y; = m(x — x;). Here
< m =5 and (x, 1) = (3, 2).
Yy—2=5x—-15 - Expand the brackets.
y = By — 1% ¢ Add 2 to each side.

1

Find the equation of the line with gradient —5 that passes through the point (4, —6).

_ 1
y—(—6)=—z(x—4) - Use vy — y; = m(x — x,). Here m = —3 and
So  y+6=—3(x—4) (x1, 1) = (4, —6). )
y+o6= —x+2 - Expand the brackets. Remember —3 X —4 = +2. |

1
Yy=—23x—4. Subtract 6 from each side.




L |
chapTer 5 Dr. Faisal Rana www.biochemtuition.com faisal.rana@biochemtuition.com
_carrer o L

. Theline y = 3x — 9 meets the x-axis at the point A. Find the equation of the line with gradient 5
1 that passes through the point A. Write your answer in the form ax + by + ¢ =0, where a, b and ¢
are integers.

The line meets the x-axis when iy = 0, so

!'!u y=3x—9 substitute 1 = 0 into y = 3x — 9.
. Zx—9=0 — Rearrange the equation to find x.
By =9 — Always write down the coordinates of the
3 point.
x =
So A(3,0). / Use y — y; = m(x — x;). Here m= % and

y_ O :%(x_ 5) / (x1ly1)=(3/ 0)

Rearrange the equation into the form

: y=3(x—3) ax + by +c=0.
S dy=2(x—23) - Multiply by 3 to clear the fraction.
=3 SYy=2x—06- Expand the brackets.
—2x+3%y=-6 - Subtract 2x from each side.
—2x+2y+6=0- Add 6 to each side.

Find the equation of the line with gradient m that passes through the point (x,, y;) when:

a m=2and (x;,y,) =(2,5) b m=3and (x;,y,) =(-2,1)

¢ m=-1and (x,y,) =3, —6) d m=—-4and (x,y,) = (-2, -3)
e m=73and (x,,y, = (—4, 10) f m=—-%and (x,y,) = (-6,—1)
g m=2and (x,y;) = (a, 2a) h m=—%and (x,,y,) = (—2b, 3D)

The line y = 4x — 8 meets the x-axis at the point A. Find the equation of the line with
gradient 3 that passes through the point A.

The line y = —2x + 8 meets the y-axis at the point B. Find the equation of the line with
gradient 2 that passes through the point B.

The line y = 3x + 6 meets the x-axis at the point C. Find the equation of the line with
gradient  that passes through the point C. Write your answer in the form ax + by + ¢ =0,
where a, b and ¢ are integers.

The line y = x + 2 meets the y-axis at the point B. The point C has coordinates (-5, 3).
Find the gradient of the line joining the points B and C.

The lines y =x and y = 2x — 5 intersect at the point A. Find the equation of the line with
gradient £ that passes through the point A. (Hint: Solve y =x and y = 2x — 5
simultaneously.)
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7  The lines y = 4x — 10 and y = x — 1 intersect at the point 7. Find the equation of the
line with gradient —% that passes through the point T. Write your answer in the form
ax + by + ¢ =0, where a, b and c are integers.

8 The line p has gradient 5 and passes through the point (6, —12). The line g has gradient —1
and passes through the point (5, 5). The line p meets the y-axis at A and the line g meets the
x-axis at B. Work out the gradient of the line joining the points A and B.

9 The line y = —2x + 6 meets the x-axis at the point P. The line y = 3x — 4 meets the y-axis at
the point Q. Find the equation of the line joining the points P and Q. (Hint: First work out
the gradient of the line joining the points P and Q.)

10 The line y = 3x — 5 meets the x-axis at the point M. The line y = —3x + % meets the y-axis at
the point N. Find the equation of the line joining the points M and N. Write your answer in
the form ax + by + ¢ = 0, where a, b and c are integers.

5.4 You can find the equation of the line that passes through

the points with coordinates (x;, y;) and (x,, y,) by using
Y-V, _xX—X (x2, y2)

Ya— VY, xz_x1.

the formula

/ (xl) yl)

:

Work out the gradient of the line that passes through the
points (5, 7) and (3, —1) and hence find the equation of the line.

xR

Y2—
= =<2 41y = (5,7
o (=) =7 k// Use m [ ere (Xq, Y1) = (5,7) and
5-5 (2 y2) =3, 1)
_—8
9 — -8+ -2=+4
So m=4. ’7 Use y — y; = m(x — x;). Here m= 4 and
y - 7 - 4(x - 5) ¢ (xh %) = (5/ 7)
y—7=4x—20"+ Expand the brackets.
y=4x—13 * Simplify into the form y = mx + c.

Add 7 to each side.

- X—x
Use SN L to find the equation of the line that passes through the points (5, 7)
YomY1 X227 X

and (3, —1).
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Y= _ X — X4

- y—(=1) x—-3
7—(-1) 5-3
5o y+1=x—5
EERe &2
y+1=4(x—3)"
b y+1=4x—12

y=4x—-7,2x+2y—21=0

y4x15§

2x+3(4x—7)—21=0

2x+12x—21-21=0

]

4x —42=0*
14x =42
X=3 ¢
Substituting,
y=43)—7"
y=5
So A(3,5). *

A(3.5) and B(—2, &)

y—5 x—3
\/ 4 8—5 —-2-3
2 ’ y—5 x—23
:’I 3 - -5

5y —5)=—-3x—23)

By —25=—3x+9

Zx+5y—25=9¢

Sx +5y—34=0"

u

>¢ Yo—=Y1 X=Xy~
Here (xq, y1) = (3, —1) and (x5, y,) = (5, 7).

(x1, 1) and (x5, ,) have been chosen to
make the denominators positive.

Multiply each side by 8 to clear the fraction,
so that:

+1

8><y8 =y+1

8x X2 _ 4x—3
2 - (x )

Expand the brackets.

Subtract 1 from each side.

The lines y = 4x — 7 and 2x + 3y — 21 = 0 intersect at the point A. The point B has coordinates
(—2, 8). Find the equation of the line that passes through the points A and B. Write your answer
in the form ax + by + ¢ = 0, where a, b and c are integers.

Solve the equations i = 4x — 7 and
2x + 3y — 21 = 0 simultaneously to find the
point A.

Substitute y =4x — 7 into 2x + 3y — 21 =0
to eliminate y.

Expand the brackets.
Collect like terms.

Add 42 to each side.
Divide each term by 14.

Substitute x = 3 into either equation to
find y. y = 4x — 7 is easier.
Write down the coordinates of A.
Y=  xXx—X B
Use Vot T =X Here (xq,171) = (3, 5)

and (x2' }/2) = (_2/ 8)
Simplify the denominators.

Clear the fraction. Multiply each side by 15

so that
y—5
15 X 3 =5 —5)

x—3
15X < =-3(x—3)
Expand the brackets.
-3X-3=+49

Add 3x to each side.

Subtract 9 from each side.
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1

10

Find the equation of the line that passes through these pairs of points:
a (2,4) and (3, 8)

b (0,2) and (3, 9)

¢ (—2,0)and (2, 8)

d (5,-3)and (7,5)

e (3,-1)and (7,3)

f (-4,-1)and (6,4)

g (—1,-5)and (-3, 3)

h (-4,-1)and (-3, -9)

i (33 and (5

. 31 1 3
j (=3,7)and (3,7

The line that passes through the points (2, —5) and (-7, 4) meets the x-axis at the point P.
Work out the coordinates of the point P.

The line that passes through the points (-3, —95) and (4, 9) meets the y-axis at the point G.
Work out the coordinates of the point G.

The line that passes through the points (3, 23) and (—1%, 4) meets the y-axis at the point J.
Work out the coordinates of the point J.

The line y = 2x — 10 meets the x-axis at the point A. The line y = —2x + 4 meets the y-axis at
the point B. Find the equation of the line joining the points A and B. (Hint: First work out
the coordinates of the points A and B.)

The line y = 4x + 5 meets the y-axis at the point C. The line y = —3x — 15 meets the x-axis at
the point D. Find the equation of the line joining the points C and D. Write your answer in
the form ax + by + ¢ =0, where a, b and c are integers.

The lines y =x — 5 and y = 3x — 13 intersect at the point S. The point T has coordinates
(—4, 2). Find the equation of the line that passes through the points § and T.

The linesy = —2x + 1 and y = x + 7 intersect at the point L. The point M has coordinates
(=3, 1). Find the equation of the line that passes through the points L and M.

The vertices of the triangle ABC have coordinates A(3, 5), B(—2, 0) and C(4, —1). Find the
equations of the sides of the triangle.

The line V passes through the points (=5, 3) and (7, —3) and the line W passes through the
points (2, —4) and (4, 2). The lines V and W intersect at the point A. Work out the
coordinates of the point A.
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5.5 You can work out the gradient of a line that is perpendicular to the line y = mx + c.

|-

1
B If a line has a gradient of m, a line perpendicular to it has a gradient of T
B If two lines are perpendicular, the product of their gradients is —1.

¢

Work out the gradient of the line that is perpendicular to the lines with these gradients:
a3 b} c —%

m=23
So the gradient of the perpendicular e ——= sl = 3
m
line is —%.
]
m=z
So the gradient of the perpendicular Use _1 with m = 1__
line is m
1 1 1 2
N Remember — = E, SO~ =—.
(2) (2) a " (1) 1
b 2
= _2
=7
=—-2
— _Z 1 2
i 5 Use — with m= ——.
So the gradient of the perpendicular m
line is 1 5 1 5
1 Here — =—, so ===
SR
(—2) 5 5
5 5
=—(—2) ke
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Show that the line y = 3x + 4 is perpendicular to the line x + 3y — 3 = 0.
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y=25x+4
The gradient of this line is 3.
x+3y—3=0
Yy —d3=—x¢
Sy=—x+3+
y=—3x+1°

The gradient of this line is —%.'\

BX —g=—1¢

The lines are perpendicular because the

product of their gradients is —1.

faisabraima@biochierntiition/come

Compare y = 3x + 4 withy =mx + ¢,
som=3.

Rearrange the equation into the form
Yy =mx + cto find m.

Subtract x from each side.

Add 3 to each side.

Divide each term by 3.

—-x+3= —Tx = -1

Compare y = —3x + 1 with y = mx + ¢,
som=—1.

Multiply the gradients of the lines.

cy=3x
2x—-y+4=0

Compare y = —2x + 9 with y = mx + ¢,
som=—2.

Comparey = —2x — 3 withy=mx + ¢,
som= —2.

Remember that parallel lines have the same
gradient.

Rearrange the equation into the form
y=mx+c

Example
Work out whether these pairs of lines are parallel, perpendicular or neither:
ay=-2x+9 b3x—-y—-2=0
y=-2x-3 x+3y-6=0
a y=—-2x+9
The gradient of this line is —2. —
y=—2x—3.
The gradient of this line is —2.
So the lines are parallel, since e
the gradients are equal.
b 5x—y—2=0-
x—2=1yY
50 y=35x—2

The gradient of this line is 3. »

x+3y—6=0

By —6=—x —

Zy=-—x+6—"

yz—%x+2'/

The gradient of this line is —%.

So the lines are p@rpendicular as

BX5=—1.

Add y to each side.

Compare iy = 3x — 2 with y = mx + ¢, so
m=3.

Subtract x from each side.
Add 6 to each side.
Divide each term by 3.

Compare y = —3x + 2 withy = mx + ¢,
som=—3.
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c y=1§x * Comparey=%xwithy=mx+c, som=%.
k ﬁj The gradient of this line is .

4 o

2x—y+4=0 Rearrange the equation into the form
2x+4=y Yy = mx + c to find m.
So y=2x+4 Add y to each side.

The gradient of this line is 2. ¢ Compare iy = 2x + 4 with y = mx + ¢,

som=2.

The lines are not parallel as they have

different gradients.

The lines are not perpendicular as
TX2=1.

)

Find an equation of the line that passes through the point (3, —1) and is perpendicular to the
liney = 2x — 4.

y=2x—4 Compare y = 2x — 4 with y = mx + c.
m=2 Use the rule - with m = 2.
So the gradient of the perpendicular Iineé Use iy — y; = m(x — x). Here m = —% and
is —%, Ly =G, —1).
y = (=)= —5(x = 3)

yt+1= —%x + % Expand the brackets.

— 1,1
y=—2x+3 -3X-3=3

—— Subtract 1 from each side, so that 3 — 1 = 3.

Exercise E

1 Work out whether these pairs of lines are parallel, perpendicular or neither:

ay=4x+2 by=%-1 cy=++9
y=—x—7 y=3%x-11 y=5x+9
dy=-3x+2 e y=3x+4 f y=3x
y=3—7 y=-3-1 y=3%-3
gy=5x-3 hsx-y-1=0 i y=—3x+8
S5x—y+4=0 y=—1x 2x—3y—-9=0
j 4x—-5y+1=0 K3x+2y-12=0 1 S5x-y+2=0

8x—-10y—-2=0 2x+3y—-6=0 2x+ 10y —4=0
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2 Find an equation of the line that passes through the point (6, —2) and is perpendicular to
the line y = 3x + 5.

3 Find an equation of the line that passes through the point (-2, 7) and is parallel to the line
y = 4x + 1. Write your answer in the form ax + by + ¢ = 0.

4 Find an equation of the line:
a parallel to the line y = —2x — 5, passing through (-3, 3)
b parallel to the line x — 2y — 1 = 0, passing through (0, 0)
¢ perpendicular to the line y = x — 4, passing through (-1, —2)
d perpendicular to the line 2x +y — 9 = 0, passing through (4, —6).

5 Find an equation of the line:
a parallel to the line y = 3x + 6, passing through (-2, 5)
b perpendicular to the line y = 3x + 6, passing through (-2, 5)
¢ parallel to the line 4x — 6y + 7 = 0, passing through (3, 4)
d perpendicular to the line 4x — 6y + 7 = 0, passing through (3, 4).

6 Find an equation of the line that passes through the point (5, —5) and is perpendicular to
the line y = 3x + 5. Write your answer in the form ax + by + ¢ = 0, where a, b and c are
integers.

7 Find an equation of the line that passes through the point (-2, —3) and is perpendicular to
the liney = —%x + 5. Write your answer in the form ax + by + ¢ = 0, where a, b and c are
integers.

8 The line r passes through the points (1, 4) and (6, 8) and the line s passes through the
points (5, —3) and (20, 9). Show that the lines r and s are parallel.

9 The line [ passes through the points (-3, 0) and (3, —2) and the line n passes through the
points (1, 8) and (—1, 2). Show that the lines / and n are perpendicular.

10 The vertices of a quadrilateral ABCD has coordinates A(—1, 5), B(7, 1), C(5, —3), D(=3, 1).
Show that the quadrilateral is a rectangle.

Mixed exercise m

1 The points A and B have coordinates (—4, 6) and (2, 8) respectively. A line p is drawn
through B perpendicular to AB to meet the y-axis at the point C.

a Find an equation of the line p.
b Determine the coordinates of C. 9
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2 The line [ has equation 2x —y — 1= 0.
The line m passes through the point A(0, 4) and is perpendicular to the line I.

ol a Find an equation of m and show that the lines I and m intersect at the point P(2, 3).
The line n passes through the point B(3, 0) and is parallel to the line m.

b Find an equation of n and hence find the coordinates of the point Q where the
lines I and n intersect. e

The line L; has gradient 7 and passes through the point A(2, 2). The line L, has gradient —1
and passes through the point B(4, 8). The lines L, and L, intersect at the point C.

a Find an equation for L, and an equation for L,.
b Determine the coordinates of C. e

The straight line passing through the point P(2, 1) and the point Q(k, 11) has gradient —3.
a Find the equation of the line in terms of x and y only.
b Determine the value of k. 9

a Find an equation of the line / which passes through the points A(1, 0) and B(5, 6).
The line m with equation 2x + 3y = 15 meets / at the point C.
b Determine the coordinates of the point C. 9

The line L passes through the points A(1, 3) and B(—19, —19).
Find an equation of L in the form ax + by + ¢ = 0, where a, b and c are integers. 9

The straight line I; passes through the points A and B with coordinates (2, 2) and (6, 0)
respectively.

a Find an equation of ;.

The straight line /, passes through the point C with coordinates (-9, 0) and has

gradient .

b Find an equation of ,. G

The straight line I; passes through the points A and B with coordinates (0, —2) and (6, 7)
respectively.

a Find the equation of [; in the form y = mx + c.

The straight line I, with equation x +y = 8 cuts the y-axis at the point C. The lines I, and /,
intersect at the point D.

b Calculate the coordinates of the point D.
¢ Calculate the area of AACD. 9

The points A and B have coordinates (2, 16) and (12, —4) respectively. A straight line I,
passes through A and B.

a Find an equation for /; in the form ax + by = c.
The line I, passes through the point C with coordinates (-1, 1) and has gradient 3.
b Find an equation for I,. 9
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10

11

12

13

14

15

The points A(—1, —2), B(7, 2) and C(k, 4), where k is a constant, are the vertices of AABC.
Angle ABC is a right angle.

a Find the gradient of AB.
b Calculate the value of k.

¢ Find an equation of the straight line passing through B and C. Give your answer
in the form ax + by + ¢ = 0, where a, b and c are integers. 9

The straight line / passes through A(1, 3V3) and B(2 + V3, 3 + 4V3).
a Calculate the gradient of / giving your answer as a surd in its simplest form.

b Give the equation of / in the form y = mx + ¢, where constants m and c are surds given in
their simplest form.

¢ Show that I meets the x-axis at the point C(—2, 0). 9

a Find an equation of the straight line passing through the points with coordinates (-1, 5)
and (4, —2), giving your answer in the form ax + by + ¢ = 0, where a, b and c are integers.

The line crosses the x-axis at the point A and the y-axis at the point B, and O is
the origin.

b Find the area of AOAB. 9

The points A and B have coordinates (k, 1) and (8, 2k — 1) respectively, where k is a constant.
Given that the gradient of AB is 5:

a show that k=2
b find an equation for the line through A and B. 9

The straight line [; has equation 4y + x = 0.
The straight line I, has equation y = 2x — 3.

a On the same axes, sketch the graphs of /; and /,. Show clearly the coordinates of all
points at which the graphs meet the coordinate axes.

The lines /; and I, intersect at the point A.
b Calculate, as exact fractions, the coordinates of A.

¢ Find an equation of the line through A which is perpendicular to I;. Give your
answer in the form ax + by + ¢ = 0, where a, b and c are integers. e

The points A and B have coordinates (4, 6) and (12, 2) respectively.
The straight line [; passes through A and B.

a Find an equation for /; in the form ax + by + ¢ =0, where a, b and c are integers.

The straight line I, passes through the origin and has gradient —4.

b Write down an equation for /,.

The lines [, and I, intersect at the point C.

¢ Find the coordinates of C. 9
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Summary of key points

.y 1 e In the general form
Yy =mx +c,
where m is the gradient and (0, ¢) is the intercept on
the y-axis.
e In the general form
ax + by +c=0,

where a, b and c are integers.

2 You can work out the gradient m of the line joining the
point with coordinates (x,,y,) to the point with
coordinates (x,, y,) by using the formula

Y2= )1

Xy — X

3 You can find the equation of a line with gradient m
that passes through the point with coordinates (x4, y,)
by using the formula

Y=y =mx —x,)

4 You can find the equation of the line that passes
through the points with coordinates
(x1,y1) and (x,,y,) by using the formula
Y= _ X%
Y2=Y1 X227 X%

5 If aline has a gradient m, a line perpendicular to it has

1
a gradient of ——.
m

If two lines are perpendicular, the product of their
gradients is —1.
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Yy
m
1
©, 0
/|
0 X
Yy
(x2, ¥2)
(xlr .')’1)
0 X
Yy
gradient
m
(X1, ¥1)
yd
0 X
Yy
(2, y2)
(xl/ yl)
1
0 x
y A
m
_1
0 X
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