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St Mary’s Catholic School
A-level Mathematics Bridging Course

Coordinate Geometry

During the third week of this bridging course you will be reviewing your understanding of coordinate
geometry and application to a range of questions.

You may wish to approach each section in one of two ways:

1.

Systematically work through the topics;

Read the notes and examples pages and
watch video tutorials of any areas you need
further instruction on, making your own
notes on lined paper to file and keep.
Complete as many of the questions in
exercises 1 and 2 of the additional
document as you need to feel confident
with the concepts.

Complete and mark the review test at the
end of each section to assess your
understanding.

Repeat any sections as needed.

2. Assess before beginning;

Complete and mark the end of section test.
Review your work and identify areas of
weakness.

For these areas: watch the video tutorials
and read the notes and examples pages,
making your own notes on lined paper to
file and keep.

Complete as many of the questions in
exercises 1 and 2 of the additional
document as you need to help secure your
understanding of that concept.

Re-try the questions previously answered
incorrectly from the end of section test.

For each section we have included “challenge” exercises, which you can attempt if you are confident with a
topic and want to test your ability to apply skills to more complex problems.




Section A:

Points and Lines

1. Notes and examples on the following 7 pages of this document.

2. Helpful video tutorials for this topic:

Hegarty Maths Video Numbers
Straight Lines: 210, 213
Parallel and Perpendicular: 214, 216

Corbett Maths Video Numbers
Straight Lines: 194, 195
Parallel and Perpendicular: 196, 197

TL Maths https://sites.google.com/site/tImaths314/home/gcse-to-a-level-maths-bridging-the-gap
This link has all bridging the gap videos on — for this section:
e 1video on straight lines towards the bottom (after solving equations)

3. Pages 1 - 3 of the additional Coordinate Geometry booklet:
e Exercises 1 and 2 provide opportunities to practise these skills.
e Exercise 3 is a challenge exercise.
e Answers for review are at the back of that booklet.

4. Additional sources of support:
e CGP guide — “Head Start to A Level Maths”

5. Section test on pages 11-12 of this booklet, after the notes and examples (worked solutions for
review at the end of booklet).
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Section 1: Points and straight lines

Notes and Examples

These notes contain sub-sections on:
e Gradients, distances and mid-points
e The equation of a straight line
e The intersection of two lines

Gradients, distances and mid-points

The Explore resource Points looks at how you can find the midpoint of two
points, the distance between two points and the gradient of a line joining two
points.

You will have met gradients before at GCSE. Remember that lines which go
“‘downhill” have negative gradients.

To find the gradient of a straight line between two points (x,,y;) and (x,,Y,),

use the formula

gradient = Y2~ %

X, =%

If two lines are parallel, they have the same gradient.
If two lines with gradients m: and m are perpendicular, then mm, =-1

Example 1

P is the point (-3, 7). Q is the point (5, 1).
Calculate

Q) the gradient of PQ

(i) the gradient of a line parallel to PQ

(iii)  the gradient of a line perpendicular to PQ.

or vice versa: it will still give the
same answer (WHY?)

Solution
(i) ChoosePas(x,y,)andQas(X,,Y,). =

Gradient of PQ = Y2~ Y1 = = -3
X, =%  5—(-3) 4

(1) Draw a sketch and check that your answer
is sensible (e.g. has negative gradient).
(2) Check that you get the same result when

you choose Q as (X, ;) andPas (X,,Y,).
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(if) When two lines are parallel their gradients are equal. (m,=m,)

So the gradient of the line parallel to PQ is also —% .

(iif) When two lines are perpendicular mm, =—-1.

So —Em2 =-1
4
4
=>m,=—
3

The gradient of a line perpendicular to PQ is % :

The midpoint of a line joining two points (x,,y;) and (x,,Y,) is given by

Midpoint :(M it Yzj
2 2
(%, Ys)

The X-coordinate of M is
halfway between X1 and Xo.
The Yy-coordinate of M is

halfway between y1 and Yyo.

(oY) 2 2

The length of a line joining two points (x,y,) and (X,,y,) can be found using
Pythagoras’ Theorem.

Length =\/J(X2—X1)2+(y2_y1)2 (%1 ¥2)

yz _yl

(% %)

2 X2 _Xl
(% Example 2
A is the point (2, -6). B is the point (-3, 4).
Calculate
Q) the midpoint of AB
(i) the length of AB.
Choose A as (x;,Yy,)and B as (X,,Y,).

or vice versa, it will still give the
same answer (WHY?)

20f7
integralmaths.org
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2 | Solution
5 O Midpointis (%7% %Yo
2 2
ie. (2+(_3),—6+4j
2 2

34

(i) The distance AB is given by

d = (% = %)+ (%~ ¥,)?
= J(2—(-3))? +((-6) - 4)?

= J(5)2 +(~10)’
=~25+100 Note: The answer is often left like
- /125 ... this if the square root is not exact.

However since 125 = 25x5 then

V125 = \E\E: 5+/5 is perhaps

a simpler form.

For further practice in examples like the one above, try the Points skill pack.

The equation of a straight line

The equation of a straight line is often written in the form y = mx + ¢, where m
is the gradient and c is the intercept with the y-axis.

Example 3
Find (i) the gradient and (ii) the y-intercept of the following straight-line equations.
(@) 5y=7x-3 (b) 3x+8y—-7=0

' Solution

(a) Rearrange the equation into the formy = mx + c.
5y =7x—3 becomes y=Ix-3
som={andc=-3= ___

S—
. . Note the minus sign
(i) The gradient is £

(ii) The y-intercept is —2.

)
L;

(b) Rearrange the equation into the formy = mx + c.
3x+8y—7=0 becomes 8y=-3x+7

giving y= -3x+1%

- 3 - 7
som=-gandc= g

[Sm—
>df 7 e e © ME|
integral Note the minus sign
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(i) The gradient is 32
(ii) The y-intercept is Z.

Sometimes you may need to sketch the graph of a line. A sketch is a simple
diagram showing the line in relation to the origin. It should also show the
coordinates of the points where it cuts one or both axes.

You can explore straight line graphs using the Explore resources Straight
lines and Parallel and perpendicular lines. You may also find the
Mathcentre video Equations of a straight line and Linear functions and
graphs useful.

Example 4
Sketch the lines (a) 5y =7x-3 (b) 3x+8y—-7=0

Solution

(a) From Example 3 you know that 5y =7x—3 has gradiegtj and y-intercept —3.

< >

The gradient is positive, so the line slopes
upwards from left to right. It’s also greater
than 1 and so steeper than 45 degrees.

This means the
line goes through
(0, -0.6) which is
below the origin.

Sketch of 5y =7x-3

|
olw

(b) From Example 3 you know that 3x+8y—7 =0 has gradient—32 and y-intercept ;.

The gradient is negative, so the line
slopes downwards from left to right.
It is also and less than 1 and so less
steep than 45 degrees.

This means the
line goes through

(0, 0.875) which is
above the origin.

y

Sketch of 3x+8y—7=0 \

40f7 13/05/16 © MEI
integralmaths.¢rg
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Sometimes you may need to find the equation of a line given certain
information about it. If you are given the gradient and intercept, this is easy:
you can simply use the form y = mx + ¢c. However, more often you will be given
the information in a different form, such as the gradient of the line and the
coordinates of one point on the line (as in Example 5) or just the coordinates
of two points on the line (as in Example 6).

In such cases you can use the alternative form of the equation of a straight
line. For a line with gradient m passing through the point (xl, yl) , the equation

of the line is given by
y—ylzm(x—xl).

Example 5

(i) Find the equation of the line with gradient 2 and passing through (3, -1).

(if) Find the equation of the line perpendicular to the line in (i) and passing through
(3, -1).

Solution
(i) Theequationof the lineis y—y, =m(x-x) o — <
= y—(-1)=2(x-3)
= y+1=2x-6
= y=2x-7

You should check that the point (3, -1)
satisfies your line. If it doesn’t, you
must have made a mistake!

(if)  For two perpendicular lines mm, = -1, so the gradient of the new line is—1 .

The final form of the equation can be written in various
different ways:

e.g. 2y = -X + 1 (This form has no fractions.)

e.g. 2y + X = 1 (This has no fractions and avoids having
a negative sign at the start of the right hand side.)

50f 7 13/05/16 © MEI
integralmaths.org
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You can practice finding equations of lines using the Straight lines skill
pack. Also look at the Parallel and perpendicular lines skill pack.

In the next example, you are given the coordinates of two points on the line.

Example 6
P is the point (3, 8). Q is the point (-1, 5).
Find the equation of PQ.

One method is to find the gradient
and then use this value and one of

the points in y—y, =m(x—Xx,)

Solution
Choose P as (x,,y,) and Q as (x,, Y, ).

Gradient of PQ = Y.~¥,_5-8 _-3_3
X,—% -1-3 -4 4

Now use y—Yy, =m(x—x,)

=4y-32=3x-9
:>4y:3x+23:><:>©

You should check that P
and Q satisfy your line.

An alternative approach to the above examples is to put the formula for m into

the straight line equation to obtain
y2_y1
— =< “2(X-
y=y=+ Xl( X,)

2

and then make the substitutions. This is equivalent to the first method, but
does not involve calculating m separately first.

The intersection of two lines

The point of intersection of two lines is found by solving the equations of the
lines simultaneously. This can be done in a variety of ways. When both
equations are given in the form y =... then equating the right hand sides is a
good approach (see below). If both equations are not in this form, you can re-
arrange them into this form first, then apply the same method. Alternatively,
you can use the elimination method if the equations are in an appropriate
form.

6 of 7 13/05/16 © MEI
integralmaths.org
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Example 7
Find the point of intersection of the lines y=3x—2and y=5x-8.

Solution
3x—2=5x-8
= —2=2X-8 Substitute into one of
= 6=2X the equations to find y
= x=3 >

- <&
Substituting x =3 into y=3x-2 gives y=3x3-2=7

Check that (3, 7) satisfies

The point of intersection is (3, 7) the second equation.

7of7 13/05/16 © MEI
integralmaths.org
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Section 1: Points and straight lines

Section test

1. Which of the following points does not lie on the line 2y + 5x — 4 = 0?
(@) (0.8,0) (b) (1, -0.5)
(c) (0, 2) (d) (2,3)

2. Here are four straight-line equations.
A 3y=4x+5 B 4y=3x-1
C 4y+3x=7 D 4x+3y=2
Which of the following statements are true? Choose as many as apply.
(a) Lines A and B are perpendicular (b) Lines A and D are parallel
(c) Lines B and D are perpendicular (d) Lines B and C are parallel
(e) Lines A and C are perpendicular

3. A straight line has equation 10y = 3x + 15.
What is the gradient of the line?
What is the intercept of the line with the y-axis?

4. The diagram below shows the sketch of a straight line graph.

/,

/

/

Which one of the equations below is a correct equation for this line?
@y-x+1=0 (b)y+x=1
(©y=x+1 dy+x+1=0
(e) I don’t know

5. Pisthe point (4, -2). Q is the point (-3, -5). What is the length PQ?

(a) /50 (b) /98
(c) /40 (d) /58

6. Pisthe point (3,5). Q is the point (-1, 9).
What is the midpoint of PQ?

Mathematics ©
Education 1of2 11/09/17 © MEI
Innovation integralmaths.org
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7. Astraight line has a gradient of —2 and passes through the point (4, 1). What is its
equation?

@y+2x=6 (b)y=2x-6

(c)y+2x-9=0 (d)2y=x-2

8. The points A, B and C are (3, -2), (-1, 4) and (2, 3) respectively.
What is the equation of the line perpendicular to AB which passes through C?
Give your answer in the form y=mx+c.

9. Thelinesy=5x—3andy =2x+ 9 intersect at P. What are the coordinates of P?

10. A is the point (1, 5), B is the point (4, 7) and C is the point (5, 2).
Triangle ABC is

(a) right-angled (b) scalene with no right angle

(c) equilateral (d) isosceles

20f2 11/09/17 © MEI
integralmaths.org



Section B:

Circles

1. Notes and examples on the following 8 pages of this document.

2. Helpful video tutorials for this topic:

Hegarty Maths Video Numbers
Circles, centre origin: 778, 779
Circles, centre not origin: 314-317

Corbett Maths Video Numbers
Equation of Circle: 12

3. Pages 4 -7 of the additional Coordinate Geometry booklet:
a. Exercises 1 and 2 provide opportunities to practise these skills.
b. Exercise 3 is a challenge exercise.
c. Answers for review are at the back of that booklet.

4. Additional sources of support:
e CGP guide — “Head Start to A Level Maths”

5. Section test on page 22 of this booklet, after the notes and examples (worked solutions for review
at the end of booklet).
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Section 2: Circles

Notes and Examples

These notes and examples contain subsections on
The equation of a circle

Finding the equation of a circle

Circle geometry

The intersection of aline and a curve
The intersection of two curves

The equation of a circle

C Start this section by looking at the Geogebra resource Circles. First, set the
— centre of the circle to be the origin and vary the radius. Look at how the
eqguation of the circle changes.

Now vary the coordinates of the centre of the circle, and look at how the
equation of the circle changes.

You can also explore equations of circles using the Circles walkthrough.

You should find out the following results, which you need to know:

The general equation of a circle, centre the origin and radius r is
X2 + y2 — r2

The general equation of a circle, centre (a, b) and radius r is
(x—a)*+(y—b)>=r?

Make sure you understand why these
equations describe circles.

(% Example 1
For each of the following circles find (i) the coordinates of the centre and (ii) the

radius.
(a) X°+y* =49
()  (x+2)°+(y-6)*=9

J Solution
5% (@) Xx*+y*=49can be written as x> +y* =7°.
(i) The coordinates of the centre are (0, 0)

(i) The radiusis 7.

thematics ©
%@%cgﬁo%t s 1of8 07/04/16 © MEI
Innovation integralmaths.org

This is a particular case of the
general form X2 + y2 = r?

which has centre (0, 0) and
radius I.
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(b) (x+2)* +(y—6)> =9 can be written as (x—(-2))* +(y—6)* =3°.

(i) The coordinates of the centre are (-2, 6)
(if) The radius is 3.

This is a particular case of the general
form (x—a)® +(y—b)* =r? which
has centre (@, b) and radius .

Sometimes the circle equation needs to be rearranged into its standard form
before you can find the centre and radius.

Example 2
Show that the equation x*+y® +4x—6y—3=0 represents a circle, and find its centre
and radius.

Solution
The general equation of a circleis  (x—a)*+(y—b)*=r?
Multiplying out: X’ —2ax+a’ +y’ —2by+b*=r?
x* +y® —2ax—2by+a’*+b*—r?=0
Comparing with the original equation: —2a=4=a=-2
-2b=-6=b=3
a’+b*-r’=-3=4+9-r’=-3
=r’=16
The equation can be written as (x+2)* +(y-3)* =4

This is the equation of a circle, centre (-2, 3), radius 4.

For practice in examples like the one above, try the Circle equations skill
pack.

Finding the equation of a circle

In the previous section you looked at different ways of finding the equation of
a line. You can find the equation of a line from the gradient and the intercept,
or from the gradient and one point on the line, or from two points on the line.

In the same way, there are several ways of finding the equation of a circle,
depending on the information available.

20f8 07/06/15 © MEI
integralmaths.org
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Finding the equation of a circle from the radius and centre

Example 3

Find the equation of each of the following.
(a) a circle, centre (0, 0) and radius 4.

(b) a circle, centre (3, —4) and radius 6.

Solution
(a) The equation of a circle centre the origin is x>+ y* =r?

r =4 so the equation is X2 +y? =4

i.e. x* +y* =16

(b) The equation of a circle centre (a, b) and radius r is (x—a)*+(y—b)* =r?
a=3,b=-4andr=6sotheequationis  (x—3)*+(y—(-4))’ =6’
e (x=3)2+(y+4)2=36

Finding the equation of a circle from its centre and one point on its
circumference

If you know the centre of the circle and one point on its circumference, you
can find the radius by calculating the distance between these two points. You
can then find the equation of the circle.

Example 4
Find the equation of the circle, centre (1, -2), which passes through the point (-2, -3).

Solution
The distance r between (1, -2) and (-2, -3) is given by:
r=(1-(-2)) +(-2-(-3))
SN
=10

The radius of the circle is therefore «/1_0
The equation of the circle is (x—1)* + (y+2)* =10

Finding the equation of a circle from three points on its circumference

To find the equation of a line, you need the coordinates of two points on the
line. To find the equation of a circle, you need the coordinates of three points
on the circumference of the circle.

30f8 07/06/15 © MEI
integralmaths.org
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The centre of the circle is the same distance from any point on the
circumference. If the points A and B are on the circumference of a circle, the
perpendicular bisector of A and B gives all the points that are the same
distance from A and B. So the centre of the circle must be on the
perpendicular bisector of A and B. Similarly it must be on the perpendicular
bisectors of A and C, and B and C.

To find the centre of a circle through three points A, B and C, it is sufficient to
find two of the perpendicular bisectors. For example, you can find the
equations of the perpendicular bisectors of AB and BC, and then solve these
equations simultaneously to find the point of intersection, i.e. the centre of the
circle.

You can then use the coordinates of the centre and one of the three points A,
B and C to find the radius of the circle (as in Example 4), and hence find the
eqguation of the circle.

Example 5
Find the equation of the circle passing through A (1, -3), B (9, 1) and C (8, 4).

Solution
r - - A sketch is often helpful.
A ~.C@8 4 The sketch does not need to
/ . be accurate. It gives some
/ \ idea of roughly where the
:' . >|K B (9, 1) centre is, so you can check

your answer is reasonable.

You want to find the equation of the
perpendicular bisector of AB. This is
perpendicular to AB and passes
through the midpoint M of AB.

The gradient of AB is found by using m = Yoo ¥ Note: Looking at the

X =% sketch we expect the
m= 1-(=3) — i — 1 gradient of AB to be
9-1 8§ 2 positive.

Using mm, = -1, the gradient of the perpendicular bisector is 2.
The midpoint M of AB is found by using M = (%%} :

You are given A(1, -3) and B(9, 1) so M is (% —3+1

] = (51 _1)

4 of 8 07/06/15 © MEI
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The perpendicular bisector is found using y —y, =m(x—Xx,) with (x;,y,) =(5,1)
and m=-2.
SO y—(-1) =-2(x-5)
y+1=-2x+10
y=-2x+9 (equation I)

Next, use the same method
to find the perpendicular
bisector of BC.

The gradient of BC is —— =-3

Note: Looking at the sketch,
we expect the gradient of BC
to be negative.

Therefore the gradient of the perpendicular bisector of BC is %

The midpoint N of BC is (9—28 %j so N is (8.5, 2.5).

The equation of the perpendicular bisector is y—25=3(x-8.5)
3(y—25)=x-85
3y—75=x-85

3y=x-1 (equation II)

Next, find the coordinates of the
centre of the circle by solving
equations (1) and (ll) simultaneously.

y=-2x+9 (equation I)
y=x-1 (equation 11)

Substituting (1) into (11) 3(-2x+9)=x-1
—6Xx+27=x-1
28 =17x
Xx=4

Substituting x = 4 into equation (I) gives y=-2(4)+9=1
So the coordinates of the centre are (4, 1). <>

Note: Looking at the
sketch this appears to
be a plausible result.

The radius is the distance between the centre (4, 1) and a point on the circumference
such as (9, 1). This can be found by using d = \/(xl — %, + (Y, = Y,)%

radlus—\/(9 4)? +(1-1)? =25 =5

50f8 07/06/15 © MEI
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Finally, using the general form (x—a)*+(y—b)*=r*> witha=4,b=1andr=5the
equation of the circle is
(x—4)?+(y-1)*=25

Note: You should check that
each of the points A, Band C
satisfy this equation.

Circle geometry

The three facts about circles given below are important. They often help to
solve problems involving circles.

1. The angle in a semicircle is a right angle.

2. The perpendicular from the centre of a circle to a chord bisects the
chord.

3. The tangent to a circle is perpendicular to the radius at that point

You can see demonstrations of these properties using the Explore: Circle
properties resource.

Keep these properties in mind when dealing with problems involving circles.

For some practice in using the third property, try the Tangent to a circle skill
pack.

The intersection of aline and a curve

Just as the point of intersection of two straight lines can be found by solving
the equations of the two lines simultaneously, the point(s) of intersection of a
line and a curve can be found by solving their equations simultaneously.

In many cases, the equations of both the line and the curve are given as an
expression for y in terms of x. When this is the case, a sensible first step is to
equate the expressions for y, as this leads to an equation in x only.

Example 6
Find the coordinates of the points where the line y = x+2 meets the curve

y=x*-3x+5.

Solution Equate the expressions for y
X =3x+5=x+2 =<=>T D to give an equation in X only
x> —4x+3=0
(x=3)(x-1) =0
x=3orx=1

6 of 8 07/06/15 © MEI
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Substitute the X values into the
equation of the line

Whenx=3theny=3+2=5
Whenx=1theny=1+2=3.

The points where the line meets the curve are (3, 5) and (1, 3).

You should check that each of these points satisfies
the equation of the curve. (You have already used
the eauation of the line to find the V-values).

Notice that this problem involved solving a quadratic equation, which in this
case had two solutions, showing that the line crossed the curve twice.
However, the quadratic equation could have had no solutions, which would
indicate that the line did not meet the curve at all, or one repeated solution,
which would indicate that the line touches the curve.

The next example looks at the intersection of a line and a circle.

Example 7

Find the coordinates of the point(s) where the circle (x+2)*+(y—1)* =9 meets
(i) the liney =5

(i)  thelinex=1

(iii))  theliney=2-x

Solution
(1) Substituting y = 5 into the equation of the circle:

(x+2)*+(5-1)%=9

(x+2)*+16=9

(x+2)?2=-7T = —
There are no solutions. The line does not meet the circle.

The expression (X + 2)2
cannot be negative

>

(i) Substituting x = 1 into the equation of the circle:
1+2)%+(y-1*=9

9+(y-1)°=9 The point is on the line X = 1,
(y —1)2 -0 so its X-coordinate must be 1.
y=1 CC>C>

The line touches the circle at (1, 1).

(ili)  Substituting y = 2 — x into the equation of the circle:

70f8 07/06/15 © MEI
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(x+2)*+(2-x-1)%=9
(x+2)°+(1-x)>=9
X +4X+4+1-2x+x*=9

2x2 +2x—-4=0
5 Substitute the X values into the
X" +x-2=0 equation of the line to find the
(x-1)(x+2)=0 y-coordinates.
x=1 or x=-2 C D)
=5

Whenx=1,y=2-1=1
Whenx=-2,y=2-(-2)=4

The line crosses the circle at (1, 1) and (-2, 4).
For practice in examples like the one above, try the Circle and line
intersection skill pack.
The intersection of two curves
As before, the intersections of two curves can be found by solving the

equations of the curves simultaneously. In many cases a sensible first step is
to equate the expressions fory.

Example 8
Find the coordinates of the points where the curve y = x> —6x+5 intersects the curve

y=-2x*+12x-19

Equate the expressions for Y

Solution to give an equation in X only

x> —6Xx+5=-2x>+12x—19
3x? —18x+24=0

) = > There is a common factor of 3, so
X°—-6x+8=0 divide by 3 before factorising.
(x=2)(x-4)=0
XxX=2o0rx=4

Whenx=2,y=(2)?-6(2) +5=-3 __
Whenx=4,y=(4)2-6(4)+5=-3

Substitute the X values into the
equation of one of the curves
(in this case the first one).

The points of intersection are (2, —3) and (4, —3).

You should check that each of these
points satisfy the equation of the
second curve. (You have already
used the equation of the first curve to

find the y-values).
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Section 2: Circles

Section test

1. Acircle has the equation x*+y* =16.
What is the radius of this circle?

2. Acircle has the equation (x+3)*+(y—1)° =4.
Which of the following statements is false? Choose as many as apply.
(@) The y coordinate of the centre is —1 (b) The radius of the circle is 2
(c) The x coordinate of the centre is -3 (d) The point (-3,-1) lies on the circle

3. The equation of a circle with centre (2, 1) and radius 6 is

@) (x+2)°+(y+1)°=36 (b) (x+2)°+(y+1)°=6

() (x=2)*+(y-1)° =6 (d) (x=2)°+(y-)*=36

4. The equation of a circle with radius 5 and centre (3, -2) can be written as
(@) x*+y*—3x+2y=25 (b) X*+y*+3x—2y=25

(€) X*+y*—6x+4y=12 (d) x*+y*+6x—4y=12

5. Acircle has equation x* +y® —2x+6y =10. Find the centre and radius of the
circle.

6. O isthe centre of a circle. The point P (2, 4) lies on the circumference of the
circle. What is the gradient of the tangent at P?

7. The equation of a line is y = x. The equation of a circle is x> +y* =8.

Which one of the following statements is true?
(@) The line does not meet the circle (b) The line cuts the circle at two points
(c) The line touches the circle

8. AB is the diameter of a circle centre O. P is a point on the circumference.
Which one of the following statements is true?

(@) When P is equidistant from A and B (b) Angle APB varies as the position of P
then OP is parallel to AB varies

(c) APz + PB2 = AB? (d) Triangle APB is acute angled

9. Theline y=2x+3is a tangent to a circle with centre (2, -3).
The radius of the circle is

(@) 20 (b) /40

(€) 20 (d) 40

10. The line y = 2x does not meet the circle (x—2)* +(y—-1)>=d.
Find the range of possible values for d.
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OCR AS Maths Coordinate geometry 1 Section test

Solutions to section test

1.

LXO+5E5X0,8—4=0+4—4=0
2X05+5X1L—4=—1+5—-4=0
RXR2+EXO—4=4+0—4=0
RXB+EXR—4=6+10—4 %0

Line A can be written as yy=Z x+%
Line B can be written as y =% x—%
Line Ccan be written as y=-3x+ 7%
Line D can be written as yy=—2x+2

Nowe of the lines ave parallel, sinee they all have different gradients,

Lines A and B are not perpendicular, stnce £x % #—1,

Lines B and D are perpendicular, since 2 x—

Lines A and C are perpendicular, since x—%=—1

The equation of the Line can be written as y =0,3x+1.5
So the gradient is 0.3 and the y-intercept ls 1.5,

Y—A+1=0 can bewritten as yy=x—1
Yytx=1canbewrittenas y=-x+1
The third equation is Yy=x+1

Y+ x+1=0 canbewrittenas yy=—-x—-1

The line in the diagram has a positive gradient and a negative tntercept, so

Yy—x+1=0 is the correct equation,

Length PR = /(4 —(—3))* +(—=2—(-5))°
— '7_2 + 33

=58
Midpoint = (BJF(_:L) 2 +ﬁj =(1,7#)
2 2
Y~ Y. =mlx—x,)

Yy—1="220x-4)
Y—1=—2x+%8

y+t2x-9=o0

30f4
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OCR AS Maths Coordinate geometry 1 Section test

4-(R2)_6&6_ =

Gradient of AB =
—“1-3 -4 2

, , , 2
Gradient of line perpendicular to AB = —
2
7 v Ve 2 Ve ’,
Equation of Line with gradient — passing through C (2, 3) is
2

y—-3=2(x-2)

Yy-3=35sx-3%

Yy=sx+3

5x-3=2x+9

3X=12

X=4

Whenx =4, Y =5x4—-3=1F

The coordinates of point of intersection are (4, 17),

Length AB = /(4 -1 +(#-5)* = J9+4 =13
Length BC = (4 —5)* +(#-2)° =1+25 =26
Length AC =+/(5 —1)* +(2-5)° = [1ie+ 9 =+/25

The sides ave all different lengths,

-5 2
cradient B =22 =2
4 -1 =2
-2 5

cradientec =2 2=2 - 5
4-5 -1

2-5 == =2

C[Vadiewt AC = - =

5-1 4 4
Nowne of the lines are perpendicular, so there is wo right-angle,

The triangle s scalene with no right-angle,

4 of 4
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solutions
Solutions to section test

1. X+y*=16
Comparing with the standard equation x* + y* =r* for a circle with centre O

and radius v, gives r* =16 =r =4,
The radius of the circle is 4,

2. The equation (x+3)° +(y —1)° =4 represents a circle with centre (-3, 1) and

radius 2,
So the statement is that the Y coordinate of the centre is -1 is the only tncorrect

oneg,

3. The equation of a cirole with centre (a, b) and radius r is
(x—a)y +(y-b)=r"
so the equation of a circle with centre (2, 1) and radius & is
(k=27 +(y-1) =¢&"
(x-2)*+(y-1)* =3¢

4. The equation of a circle with centre (3, -2) and radius 5is
(=3 +(y+2)=5"
X2 —ext 9+ Yy’ +t4y+4=25

Xty —extay=12

5 Xty -2x+tey=10
x2—2x+gg+ég:10
(x—1)* -1 +(y+3)*—-9=10
(x—1)* +(y+3)° =20
The centre of the cirele is (1, -3).
The radius is 20,

&. Thetangent at P is perpendicular to the radius OP,
The gradient of OP is 2
so the gradient of the tangent is — %,

gives x* + x* =g

2% =g
X* =4
X =12

There are two distinct solutions, so the Line cuts the cirele at two po’w»ts,

20f3 07/04/16 © MEI
integralmaths.org



OCR AS Maths Coordinate geometry 2 Section test

solutions
g Since AB is a diameter, the angle APR (s the angle tn a semicirele and so
angle APR is 90°,

Sinee triangle APB is right-angled, Pythagoras’ theorem applies, and therefore
AP* +PB° = AB®

9. Equation of chrele is (x —2)* +(y +3)* = /7
Substituting in Yy=2x+3 glves
(x—2P +(2x+3+3)° =/
(x—2)*+(2x+e)* =/r*
X =4+ 4+ 4 +24x+36 =1

EX*+20x+40—r" =0
Sinee the line is a tangent, it touches the cirele, so the quadratic equation has a
repeated root and therefore the discriminant must be zevo,

For the quadratic equation, 2 =5, b=20,c=40—-r>.
Discriminant =6 —4ac =0
20% —4x5(40-r?)=0

400 = 20(40 —r™)

20 =40—-r"
r? =20
r =120

10 (,v—:2)2+(g—1)2 =d

(x—2* +(2x—-1)* =4

X —4x+4+4x" —4x+1=d

Ex*—gx+5—-d=0

Stnce the Line does not weet the clrcle, discriminant of this equation < o,
a=5,b=-8,c=5—d

(—8)* —4x5(5-d)<o

64 —100 + 204 <0

204 < 36

3
a <<
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