AQA LEVEL 2 FURTHER MATHS -

LEVEL 2 CERTIFICATE - CHAPTER 5:

COORDINATE GEOMETRY
Lines, ratios,
circles and
tangents

About 90 minutes No calculator
122 marks

Hints online, answers free with an account:
mathswariz.uk/worksheets/further-maths-coordinate-geometry/

Date

€3 Do Now

The first is what this chapter needs. The rest bring back earlier work so nothing is forgotten.

Al Needed today

Write 22 — 14z + 38 in the form (z — p)? — q.

A2 From chapter 3

A line passes through (—3,14) and (2, —6). Work out its equation in the form

y=mzx +c.

A3 From chapter 4
Solve 422 — 4z — 15 = 0.

A4 From chapter 1

Simplify /98 + 1/50.
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Answer
[2 marks]
Answer ........coiiin.
[2 marks]
Answer z = ...... or xt = ......
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A5 GCSE Higher [2 marks]
Expand and simplify (z — 3)% + (z + 1)2.

Answer

) Examples, then your turn Level 2

Your teacher works through each example with you. Then try the one beside it on your own.

EXAMPLE 1 Bl Pis(—1,4),Qis(3,k)and [4marks]
Ais (-2,3),Bis(k,1) and C'is (6,5). Ris (9,2). Angle
Angle ABC = 90°. PQR =90°.
Work out the two possible values of k. Give Work out the two possible
your answers in surd form. values of k.
y
C(6, 5) A : X=3
A(-2, 3) : |
° - |
y=1 P(-1, 4) . !
————————————— | R(9, 2)
| > X : [ ]
T » X
Not drawn accurately !
[
Hint AB and BC are perpendicular, so their
gradients multiply to —1. Not drawn accurately
Answer k=... or k=...
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EXAMPLE 2 B2 Pisthepoint(3,7). Theline [5marks]

P is the point (9, —7). The line L has L has equation z + 3y = 14.

equation dz — 3y = 7. Work out the coordinates of

Work out the coordinates of the foot of the the foot of the perpendicular
perpendicular from P to L, and the shortest from P to L. Hence work out
distance from P to L. the shortest distance from P

to L, as a surd.

o ~
/F \‘\\ \FQ\

“ P(9, -7) > X

Not drawn accurately
Not drawn accurately

Hint The line through P perpendicular to L
meets L at the foot F. The shortest distance is
PF.

Answer F (..., ...) distance ...
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EXAMPLE 3 B3 Acircle passes through the [5marks]
A circle passes through the points A(3, 8), points A(2,7), B(4,1) and
B(9,0) and C(—3, —4). Work out the C(—4, —5). Work out the
equation of the circle. equation of the circle.
y y
s A3, 8)
A(2,7)
B(4, 1)
> X > X
C(_3/ _4) C(_4, _5)
Not drawn accurately Not drawn accurately
Hint The centre is on the perpendicular bisector
of every chord. Find two of them and where
they meet.
Answer ..o
EXAMPLE 4 B4 Theliney=3x+cisa [5 marks]
The line y = 2z + cis a tangent to the tangent to the circle
circle 2 + y? — 2z + 4y — 15 = 0. Work 22+ y? +4z — 6y +3 =0.
out the two possible values of c. Work out the two possible
Hint Substitute y = 2z + c into the circle. A values of c. You must show
tangent meets it once, so the quadratic in z has your Working.
one repeated root.
Answer ¢=... of c=...
Mathswariz - worksheet - Lines, ratios, circles and tangents MW-FM-05-R - Page 4 of 13

© 2026 Mathswariz. All rights reserved. Free for personal and classroom use. Not to be sold or republished.



Practice Level 2

Each question asks for something different. Show your working.

C1 PQRSisa parallelogram. Pis (—3,2),Qis (4,—1) and Ris (6,5). [3 marks]
Work out the coordinates of S.
y
S A
R(6, 5)
Answer (...... g e ) P(-3, 2)
X
Q(4, -1)
Not drawn accurately
C2 Ais(-3,1),Bis(1,4)andCis(4,0). [4 marks]
Show that triangle ABC is right-angled and isosceles. Work out the area of the
triangle.
y
B(1, 4)
A(-3,1)
X
C(4,0)
Answer area =......
Not drawn accurately
C3 Ais(—4,7)and Bis (2,—1). Work out the equation of the perpendicular [3 marks]
bisector of AB. Give your answer in the form ax + by = ¢, where a, band c are
integers.
y
A
A(-4,7)
Answer .........cooiiin..
B(2, -1)
Not drawn accurately
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C4 Thelinesy =x+ 2andx + 3y = 26 and the z-axis enclose a triangle. [4 marks]

Work out the area of the triangle.

y
X+3y=26
y=Xx+2
ya o \= X
Answer ...... square units Nt drawn accurately
C5 Ais(—7,4)and Bis(8,—6).C isthe pointon AB with AC : CB =3 : 2. [2 marks]
Work out the coordinates of C.
AG-74)

Not drawn accurately

C6 A circle has equation 2> + y? — 8z + 6y + 5 = 0. [3 marks]

Work out the coordinates of its centre and its radius. Give the radius as a surd in
its simplest form.

Answer centre (..., ...) radius ......

C7 Acircle has centre (5, —4). The y-axis is a tangent to the circle. [3 marks]

Work out the coordinates of the points where the circle crosses the z-axis.

y

A
)

Answer (..., ...) and (..., ...) (5, ~4)

Not drawn accurately
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C8 Show thattheline y = 2x + 8 does not meet the circle [3 marks]
(z —3)2+ (y—1)? = 16.

C9 Thelinez — 2y = —5 meets the circle 22 + y? = 25 at the points A and B. [4 marks]

Work out the coordinates of A and B.

y

A B
X-2y=-5

A
X
o
Answer (..., ...) and (..., ...)
Not drawn accurately
) Exam-style questions AQA exam style

Answer every question in the space given. Show your working: most of the marks are for method.

D1  Circle the centre of the circle 2% + y* — 6z + 10y = 2 [1 mark]
(_375) (3’_5) (67_10) (_6a10)

D2 Noah says, "The lines 4x + 5y = 7 and 5x + 4y = 2 are perpendicular, because the

numbers in front of x and y have swapped over."

Noah is wrong.

(a) Show that the two lines are not perpendicular. [2 marks]
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(b) Theline 5z + ky = 2 is perpendicular to 4x + 5y = 7. Work out the value of [2 marks]
k.

Answer k=......
Total for D2: 4 marks
D3 Ais(—2,1)and Bis(6,7). AB is a diameter of a circle.

(a) Show that the equation of the circleis  [3 marks]

Y p(s, 8)
z2 +y? —4x -8y —5=0. '

B(6, 7)

A(-2,1)

(b) P(5,8) lies onthe circle. Use gradients [2marks]  Notdrawn accurately
to show that angle APB = 90°.

(c) Work out the equation of the tangent to the circle at P. Give your answer in [3 marks]
the form ax + by = ¢, where a, b and c are integers.

Answer ........cooein.
Total for D3: 8 marks

D4 Ais(—3,—5)and Bis(9,4). P isthe pointon AB with AP : PB =1 :2.

(a) Work out the coordinates of P. [2 marks] y
A B(9 4)

Answer (...... Y e ) / P

Not drawn accurately
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(b) A circle has centre P and passes through A. Work out the equation of the  [2 marks]
circle.

Answer ......ooiiiinn.

(c) Thecircle crosses the y-axis at two points. Work out the exact distance [3 marks]
between them.

Answer ......
Total for D4: 7 marks

D5 Theline z 4+ 2y = 20 meets the z-axis at P and the y-axis at Q.

(a) Show that the perpendicular bisector of [3 marks] y
PQ has equation 2z — y = 15.
Q
p
Ol I X
. . Not drawn accurately
(b) The perpendicular bisector meets the y- [2 marks]
axis at R. Work out the area of triangle
PQR.
Answer ...... square units

Total for D5: 5 marks

D6 Theliney = 2z + 1 meets the circle z2 + y? 4+ 2z — 8y + 7 = 0 at the points A and B.

(a) Work out the exact length of AB. You must  [5 marks] y

show your working. y=2x+1

B

A
o

> X

Not drawn accurately
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(b) Hence work out the shortest distance from the centre of the circle to the [2 marks]
line AB.

Total for D6: 7 marks

D7 Pis(—2,7)andQis (10,—5). The point R(k, 3) lies on the line PQ.

(a) Work out the value of k. [2 marks] y
\“ P(-2, 7)
\\R(k, 3)
> X
Answer k= ...... \
(b) Write down the ratio PR : RQ. [1 mark]
Q(10, -5)
Not drawn accurately
Answer

(c) Slieson PQ extended beyond @, with PQ : QS = 3 : 1. Work out the [2 marks]

coordinates of S.

Answer (...... Y e )
Total for D7: 5 marks

D8 Ais(1,2)andBis(6,7).The point C liesontheliney = z,and AC = BC.

(a) Work out the coordinates of C. You must  [4 marks]

y B(6, 7)
1 A
show your working. .
y =X
A(1,2) |
> X
o]
Not drawn accurately
Answer (...... Y e )

(b) Work out the area of triangle ABC. [2 marks]
Answer ...... square units
Total for D8: 6 marks
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D9 Acircle has equation (z — 2)% + (y — 3)? = 20. T is the point (9, 8). [3 marks]

A tangent is drawn from T to the circle. Work out the length of the tangent. Give
your answer as a surd in its simplest form.

y
A
T(9, 8)
‘.
|
¢
Answer ...... C _
N__~ > X
Not drawn accurately
B Extension Stretch

No route is given. Spend five minutes on a problem before you look at a hint. The hints are on the last
page of the worksheet, and you can use one at a time.

El ABCDisarhombus. Ais(1,2)andCis (9,6). The vertex B lies onthe -  [5marks]
axis.

Work out the coordinates of D and the area of the rhombus.

y
A
_-* C(9, 6)
A(1,2) |«
> X
o)
Answer D (..., ...) area ...... Not drawn accurately
E2 Theline y = mz meets the circle (z — 5)? + y* = 9 at two different points.  [4 marks]
Work out the range of possible values of m.
Answer ............
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E3 Acircle has equation 22 + y? — 2z — 4y — 20 = 0. The line L has equation  [4 marks]
3z + 4y = 51.

Work out the shortest distance from the circle to the line L.

(1)

Answer ...... \_/

Not drawn accurately

/4
x

E4 Aisthe point (0,0) and B is the point (6,0). The point P(z,y) moves so that [5marks]
PA =2PB.

Show that P lies on a circle. Work out its centre and its radius.

Answer centre (..., ...) radius ......

3 How did it go?

Colour one circle on each line.

Not yet Nearly Yes

| can use gradients, lengths and midpoints to prove facts about shapes, and '®) '®) O
find an unknown coordinate.

| can find equations of parallel and perpendicular lines, where lines meet, and '®) O '®)
the shortest distance to a line.

I can find a point that divides a line in a given ratio, inside or beyond the line. O @) @)

I can find the equation of a circle, and its centre and radius by completing '®) O '®)
the square.

| can use tangents, chords and the angle in a semicircle, and find where a '®) O '®)
line meets a circle.
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Extension hints

Use one hint at a time. Cover the ones below it with a sheet of paper.

E1 Hint 1 The diagonals of a rhombus bisect each other at right angles. So B and D are
on the perpendicular bisector of AC.
Hint 2 The perpendicular bisector of AC isy —4 = —2(xz — 5). It meets the z-axis at
B(7,0).
Hint 3 The midpoint (5, 4) is also the midpoint of BD, so D is (3,8). Area
=1 x AC x BD = 5 x /80 x /80 = 40.
E2  Hint1 Substitute y = ma into the circle and collect the terms in z.
Hint 2 (1 + m?)z? — 10z + 16 = 0. Two different points means two different real
roots: b — 4ac > 0.
Hint 3 100 — 64(1 +m?) > 0 givesm? < 38,50 -3 <m < 3.
E3  Hint1 Complete the square to find the centre C and the radius. The nearest point of
the circle is on the line from C perpendicular to L.
Hint 2 The circleis (z — 1) + (y — 2)? = 25. The line through C(1, 2) perpendicular
toLisdx — 3y = —2.
Hint 3 That line meets L at (5.8, 8.4). The distance from C is v/4.8%2 + 6.42 = 8, so
the shortest distance from the circleis 8 — 5 = 3.
E4  Hint1 Write PA? and PB? in terms of x andy. PA = 2PB means PA? = 4PB2.
Hint 2 2% +y? = 4((z — 6) + ¢?), which simplifies to z? + y* — 16z + 48 = 0.
Hint 3 Complete the square: (z — 8)2? + y* = 16. That is a circle with centre (8, 0)
and radius 4.
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