7.4 Answers

A-Level Pure Mathematics, Year 1
Additional Mathematics

Coordinate Geometry
7.4.1 Solution to 7.2 Completing the Square (Teaching Video)

X+ Y+ AX - 2y = 27

[+ 1] + [V - 2y] = 27

[(x+6Y-36] +[(y-1P2-1] =27
(X+ 6P+ (y-1)% =27+36+1

(x+6)° +(y-1) = 64

This is the equation of a circle, centte 6, 1) and radius8

7.4.2 Solution to 7.3 Exercise

Answer 1

(1) y:x2+8x+17 (i) y:x2+10x+7
=[x2+8x]+17 =[x2+10x]+7
= [ (x+4)? - 16] + 17 = [(x+572%-25] +7
= (x+4)P+1 = (x+5)°-18

(i) y=x-1X + 3 (iv) y=x-—6x-7
=[x2—12x]+3 =[x2—6x]—7
=[(x-6?%-36] +3 =[(x-3%-9]-7
= (x-6)° - 33 = (x-3)° - 16

[ 8 marks]
Answer 2
(i) X2 — 4x + Y — 8y = 44

[~ ax] + [y* - 8y] = 44
[(x-22 4] +[(y-4?-16] = 24

(x =22+ (y—-4)° = 64

[ 4 marks]
(i) Centreis(2, 4)
[ 1mark ]
(iii) Radiusis 8
[ 1mark ]



Answer 3

(1) y:(x+3)2+4

=2 +6x+9+4

(i) y=(x+7)%-10
=x2+14x+49—10

= X% + 6x + 13 = x° + 14x + 39
112
(i) y=(x+172+7 (iv) y:(x+5)+10
=X+ X+ 147 :x2+x+%+10
= x>+ 2x+ 8 :x2+x+10%1
[ 8marks]
Answer 4
(i) > + V2 + 8x— 14y + 29 = 0
[x®+8x] + [V -14] +29=0
[(x+a?-16] +[(y-77%-49] +29=0
(x+4)2+(y—7)2:36
[ 4marks]
(ii) Centreis(—4, 7)
[ 1 mark]
(iii) Radiusis 6
[ 1mark ]

Answer 5

x2+y2—4x—6y+3:0

[x2—4x]+[y2—6y]+3
[(x-27-4]+[(y-3°-9]+3

0
0

(x -2+ (y-3)% =10
This is a circle, centr¢2, 3) and radius/ 10 (about 3.16)

[ 4marks]



Answer 6

(i)
x2+y2—8x+2y—19= 0
[x2—8x] +[y2+2y] -19=20
2 2 _
[(x-4y¥-16] +[(y+1)®-1]-19=0
(Xx—4)% + (y+1)° = 36
[ 4 marks]
(i)
LHS = (x — 42 + (y + 1)?
= (8 - 4)2 + (3 + 1)2 if the circle passes througtB, 3)
= 424 42
= 16 + 16
= 32
< RHS 0f36 - (8, 3) isinside the circle O
[ 2marks]
Answer 7
(1) The midpoint ofPQ will be the centreC, of the circle
Midpoint PQ = ( 152+ = 1;3 ) - (8 2)
[ 2marks]
(i) The distancéQ will be the diameter of the circle
IPQ| =/ (15~ 1)2 + (1 - 32
= 142 4+ 22
=196+ 4
= 10V2
. Radius is5v 2 O
[ 2marks]

(iii) The centre at (8, 2) and radius®{/ 2 give,
(x— 872+ (y—-2)° =25x2

X2 — 16X + 64+ V° — 4y + 4 = 50

¥ +y —16x — 4y + 18 = 0
Thatis,a = =16, b = -4 andc = 18

[ 2marks]



Answer 8

(1) x2+y2+41:10(x+y)
(% - 10x] + [y? - 10y] +41 =0
[(x=5Y%-25]+[(y-5)>-25]+41=0
(x=5+(y-57°=09
[ 4 marks]
(i) Centreis(5, 5)
[ 1mark ]
(iii) Radiusis 3
[ 1mark ]
Answer 9
(i) ¥+ —2x—4y—-20=0
[ —2x] + [V -4y] -20=0
[(x-17-1]+[(y-2-4]-20=0
(x =12+ (y—-2)° =25
This represents a circle with centre ( 1, 2nd radiusb
[ 3marks]
(i)
(x—1)2+(y—2)2:25andy:x+2
(x =172 + ((x+2)-2)> =25
(x—1)2+x2:25
X - 2x+ 1+ x =25
2x* - 2x-24=0
divide through by 2
X —x—12 = 0
(xX-4)(x+3)=0
Eitherx = 4 or x = -3
-~ Using,y = x + 2, the pointsare(4, 6), (-3,-1)
[ 5marks]

(iii) A diagram is needed for this part of the question.
Using the part (i) answer, draw the circle with centre ( 1, 2 ) and radius 5
(using the NEWS method)
Add the straight liney =x + 2 and the part (ii) intersectioAsat(— 3, — 1)
andBat(4, 6)



|AB| =/ (-3-42+(-1-62 =72+ 72 =08 = 72

Let M be the midpoint aAB in which caseZCMA is a right angle.

Answer 10

(a)

(b)
(c)

ZACM = arcsin(%) = 8187 = ZACB = 1637
[ 4 marks]
x2+y2+4x—2y—11:0
[ +ax]+[V¥P-2y]-11=0
[(x+22-4]+[(y-1P%-1]-11=0
(x+2)2+(y—1)2: 16
Centreis(-2, 1)
[ 2marks]
Radius is 4
[ 2marks]
The circle will cross thg-axis whenx = 0
(0+2)+(y-1°%=16
4+ (y-1)% =16
y—1==v/12
y=1%2+/3
The points are thu§ 0, 1 — 2+/3 ), (0, 1 + 23/ 3)
[ 4 marks]
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