9.5 Answers

A-Level Pure Mathematics, Year 1
Additional Mathematics

Coordinate Geometry
9.5.1 Solution to 9.2 Example#1 (1st Teaching Video)

From the equation of the radiys= %x - %the gradient of the radius is%

. The tangent will have gradiemt that is the sign changed reciprocaJ,%
The tangent is a straight line through the point (6, 5),

y=NnX+cC

5:—%><6+c:>c:9

.. The equation of the tangent ig,= — % X+ 9

[ 2marks]

9.5.2 Solution to 9.3 Example #2 (2nd Teaching Video)
(1) Q(4,5) Draw radius of 5 vertically betwe®rand ( 4, 0 ) to see this.

(i) (x-42+(y-52=5
(iii)  Apply the Theorem of PythagorasA®@TP which has a right angle &t
First get lengthiPQ

IPQ| = J (17-5)2 + (8 - 4)?
=12+ 2
= /160
IPQI> - |QT
160 — 5°
135

|PT 2

. |PT|

11.6 (requested to 3 significant figures)

[ 6 marks]



9.5.3 Solutionsto 9.4 Exercise

Answer 1

(i) (1,-2)
[ 1mark ]

(i) LHS:(X—1)2+(y+2)2

=(3- 1)2 + (1+ 2)2 if the circle passes througiB3, 1)

=449

= 13

= RHS

- (3, 1) isonthe circle O
[ 2 marks]
(iii)  To find the gradient of the radius between ceiitte—2) and (3, 1)
1-(=2
3-1

3

2

m:

[ 2marks]

(iv)  The straight line tangent will have a gradient—of% through(3, 1)

y=nmx+cC
2
1:—§><3+c:>c:3
, : 2
Equation of tangent iy = —§x+ 3

[ 3marks]

Answer 2
Centreis(-5, 1) Point on circumferenceé3, 2)

__2-1 _1
™= 3 °-Cs) T8
Gradient of tangentm = — 8 (sign changed reciprocal)
y=Nnmx+cC

2=-8x3+Cc=>cCc=26

Equation of tangent isy = —8x + 26
[ 5marks]



Answer 3
x2+y2—6x+4y:7
[x2—6x]+[y2+4y] =7
[(x-32-9] +[(y+2)?-4] =7
(x - 372+ (y+2)° =20
. centreisat(3,—-2)
Point on the circumference i1, 2)

2 - (-2
1-3
4

(-=2)

= -2

m:

Gradient of tangentmn, = % (sign changed reciprocal)

y=mx+c
2 = % x1l+cCc=cC= %
: : 1 3
Equation of tangent isy = SX+ S
[ 6 marks]
Answer 4
(i) Q(8,3) Draw radius of 8 horizontally betwe@rmnd ( 0, 3) to see this.
[ 2marks]
(i)  (x-8Y7+(y-3)° =8
[ 2marks]

(iii)  Apply the Theorem of PythagorasA®@TP which has a right angle &t
First get lengthiPQ

|PQ| =/ (19- 82 + (13- 3)
= V112 + 102
=221

IPTI? = |PQF - |QT P

= 221 - &
- 157

. |PT| = 125 (requested to 3 significant figures)

[ 3marks]



Answer 5

(i)

(i)

LHS = (x = 2)2 + (y + 1Y

= (8 - 2)2 + (5 + 1)2 if the circle passes througtB, 5)
= 6% + 6

= 36 + 36

=72

# RHS of16 - (8, 5) is noton the circle O
[ 2marks]

This is similar to Question 4 but without a diagram being provided.
First, obtain the distancB, between the circle's centrg, —1) and (8, 5)

D = (8-272+ (5~ (-1)?
= V72
= 6V2

Second, apply Pythagoras' Theorem to the right angled triangle with

vertices at(2,—-1), (8, 5) and where the radius meets the tangent
to get the length requestex,

X =y (V2 -2
= J72-16
2V14  (about 7.48)

[ 5marks]



Answer 6
(a) (i)
X2 + Y% — 20x — 24y + 195 = 0

[x2 - 20x] + [V* - 24y] +195= 0
[ (x - 10)%? - 100] + [ (y - 12)® - 144] + 195 = 0
(x — 10)% + (y — 12)? = 49

- Centre igM (10, 12)

[ 3marks]
(i)
Radius is7
[ 2marks]
(b)
IMN| = / (25— 10)2 + (32 — 12)2

= V1% + 202

= 25
[ 2marks]

(c) Use the Theorem of Pythagoras to get the unknown sid®i\P
INPI* = |[MNJ” - |[MPJ?
=25 - 72

=24
[ 2marks]



Answer 7
(a) (i)
x2+y2—8x—10y+16=0
[x® - 8x] + [y -10y] +16 =0
[(x-42-16] +[(y-572%-25]+16=0
(x - 42+ (y-5) =25
.. CentreisT (4, 5)

[ 2marks]
(ii)
Radius is5
[ 1mark ]
(b)
IMT| = / (20— 4)2 + (12 - 5)2
= V162 + 72
= v/ 305
[ 2marks]

(c) Use the Theorem of Pythagoras to get the unknown sidPRT
IPM[? = [MT” - | PT?
305- 25

Il Il Il
&

N

ol ©

o

|PM|

Il
N
~
3

Area AMPT = —Dbh

%XZ\/70X5

5470 (about 41.8)
[ 3marks]



Answer 8

(1) L : X-y=1=y=3&-1= L;hasgradient3

.. L, will have sign changed reciprocal gradieﬂt% throughP (8, 3)

y=nmx+cC
3:—ix8+c:>c:£
3 3
1 17
L, has equatiory = — —X + —
2 q ry 3 3
. . 1 17
(ii) L, andL; intersect wherBx — 1 = —Ex + 3
multiply through by 3
X -3 =-x+17
10x = 20
X =2

. Point of intersection i (2, 5)

(iii) IPQ| =/ (2-8)2+ (5-3)
= V62 + 22
- V40 = 210

(iv) Draw a diagram witl? (8, 3), Q(2, 5), Lyofy = 3x — 1,

[ 3marks]

[ 3marks]

[ 2marks]

Loof y = - % X + % and perpendicular to; and | PQ| = /40

It's then obvious that the circle described will have equation,

(x—8)2+(y—3)2=40

(v) The vector to go from (2, 5) — P(8, 3) is(_62)
So this vector applied t® gets to( 14, 1)
y=nmx+cC
1=3x14+c=c=-41

Other tangent iy = 3x — 41

[ 1mark ]

[ 3marks]



Answer 9
(a) The radius can be read off the diagram as it's the horizontal line

betweerF (8, 4) andA(3, 4). Thatis, 5cm
(x - 82+ (y—4) =25

[ 3marks]
. 8-4 4
(b) (i) me=-y—o=-
s Mge = —%(Sign changed reciprocal)
y=NmX+C
3 65
8§=-—x11 = —
4>< +Cc>¢C 2
__3,, 5
Y=g
[ 4marks]
(i) C is where the tangent of (b) (i) cuts thaxis
0:—§x+§
4 4
0=-3+ 65
33X = 65
65 65
5
=73 3
2
|Bc|=\/(E—11) + 82
3
2
S ET
3
_ 4
-3
40

Total Length= 4 + 11.07 + 3

= 284cm
[ 5marks]



Answer 10

(i) (x= 07+ (y-37° =3
x2+y2—6y+9:9
x2+y2—6y=0

k=26

[ 2marks]

(i) There is a clever way of doing this from a diagram but the algebraic
approach is as follows,

The circle and the line intersect when,
x2+y2—6y: 0 meetsy = nx — 2
2+ (mx — 2 —6(mx —2) = 0
X2 + MEx% — 4mx + 4 — 6mx + 12 = 0
(M +1)x% - 10mx+ 16 = 0
For ax’ + bx + ¢ = 0 to have only one solutioh:,2 —4ac =0

—b + v b? - 4ac

2a
w(—10m? - 4(mP +1) x16=0

from x =

100n? — 64m? — 64 = 0
36nF = 64

64

e = —

36

_ 16

9

4

m=+—

3

[ 6 marks]
(1ii)  In APCA, PCis of length 5 (along thg-axis) andCA is a radius
of the circle of length 3
So the Theorem of Pythagoras gives the leRgtho be 4
By symmetryPB has the same length @&
[ 4 marks]
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