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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise A, Question 1

Question:

Find the mid-point of the line joining these pairs of points:
(@ (4,2),(6,8)

(b) (0,6),(12,2)

€ (2,2),(-4.,6)

d (-6,4), (6, -4)

) (-5,3),(7.,5)

® (7, -4),(-3,6)

(@ (-5, -5),(-11,8)

(h) (6a,4b) , (2a, —4b)

() (2p, -a) . (4.50)

0(-2s, -n), (=,t)

K (-4u,0), (2, -2)

() (a+b,2a-b), (3a-b, -b)

(m) (4¥2,1), (242,7)

(n) (-v3,3Y5), (5V3,2V5)

(0) (V2-+V3,3V2+4+3),(3V2+ V3, -V2+23)

Solution:

1
—
D
o
N

@ (x.yy) = (4.2) , (%.%,)
o [ ne ) (e 208} (10 10
N N AN

(b) (. ¥1) = (0.6) , (x,.%,) = (12,2)

(ate nte ) [ oxw2 ex2 ) _ (12 s
- - 12

KZ’Z} kZ’Z} KZ

(C) (X]_vyl) = (212) ) (Xzayz) = ( _416)

(X1+X2 y1+y2\ _ (2+(—4) 2+6

Y (=28 )
nd GEEEEE I e G e IR A Uy

So
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d (x,y,) =(-6,4), (%.y,) = (6, -4)

So(ww\:(—mewm\ (o o) _ ()
L2 @)\ > ) L2rz2) L)
€ (%,y;) =(-5,3), (%,¥%) =(7,5)
(X1+X2 yl+y2\ (—5+7 3+5\ (2 8\ ( \
So ., T 5 = , P 1,4
L2 ) L2 2 )2 ) o)
(f)(Xl yl):(7 _4) (Xz yz):(_3 6)
SO(Xlzxz,ylzyz\ (7+(3>,—42+6\ (g 2\_(2,1\
\ )\ )\ J U7
(g) (xl,yl):(—5,—5),(x2,y2):(—11,8)
o (mm ) (s se) (e 3) (3
N A N Y AN )
(h) (x.,y,) = (6a,4b) , (x,Y,) = (2a, —4b)
(X1+X2 yl+y2\ (6a+2a 4b+ ( - 4b) \ (Sa 0\ ( \
So . = , = -, 5 = 4,0
L2 @) U2 S N AN J
0 (xg,y) = (20, —q) , (%,Y¥,) = (4p,59)
(X1+X2 y1+y2\ (2p+4p -q+5QN ( 6p 4‘4\ (
So , , P = P.
L2 )\ S U N J
(j)(xl,yl):(—Zs,—7t),(x2,y2):(55,t)
O I Y 0 I DTS I -
N A N A R )

K (x,y1) = (—-4,0), (X%,Y,) = (3u, —2v)

(X1+X2 yl+y2\ ( —4u+3u 0+ ( -2v) \ -u \
i G e G i G
(I)(xl,yl):(a+b,2a—b),(x2,y2):(3a—b,—b)

(x1+x2 y1+y2\ (a+b+3a—b 2a-b+ (-h) \ (7&' %\ = (m,a—b\

i G B G
(M) (%, y,) = (4V2,1), (%,y,) = (2V2,7)

(A ntw \  (averziz 1e7 ) | [ ed2 o8
S°K2*2]:k2’2}‘\2’2
() (x,y;) = (-V3,3V5), (%,y,) = (5V3,2V5)

(% wmy, \  ( -Vs+svs 3Vs+2vs | [ aVs  59s

So = — _\_(
N N N N
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©) (x.,y;) = (V2=-+3,3V2+4V3), (%,Y,) = (3V2+ V3, -V2+2V3)
(X1+Xz y1+yz\ (\/2—\/3+3\/2+\/3 3V2+4x/3+(—V2+2x/3)\
YA : )
(x/2-x/3+3V2+d3 3x/2+4V3—d2+2V3\
k 2 ' 2 }
(ﬂ 2V2+6V3\
L2
2

)

V2, V2+3V3)

(
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise A, Question 2

Question:

The linePQ is a diameter of a circle, whelreandQ are ( —4,6) and (7, 8) respectively. Find the coordinates of
the centre of the circl

Solution:
(X]_ayl):(_416)v(X21y2)2(718)
o [ me ) zaer o ers ) f
N S N AN
3 )
2 '7)

© Pearson Education Ltd 2C

N—
1

N | w
\l

N—

(
The centre is
\
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise A, Question 3

Question:

4a
The lineRSis a diameter of a circle, whelReandS are ( 5 T2 ] and\ 5 ,7] respectively. Find the

coordinates of the centre of the cir

Solution:

=

The centre isk 5 ,% )

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise A, Question 4

Question:

The lineAB is a diameter of a circle, whefeandBare ( -3, - 4) and (6, 10 despectively. Show that the cen
of the circle lies on the liny = 2x.

Solution:
(X]_ay]_) = ( -3, _4) ) (Xzayz) = (6110)

(e n% ) -sve -arw )
TUE R )T U )T

3
Substitutex = Jintoy = 2x:

()

So the centre is on the lily = 2x.

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise A, Question 5

Question:

) and( —% ,2) respectively. Show that the

»lw
w s

The lineJK is a diameter of a circle, wheleandK are (

centre of the circle lies on the lige= 8x + 7.

Solution:

1
Substitutex = gintoy = 8x+ 3

(1)

2
y:8\8)+g:l+§:\/

w|;

: , 2
So the centre is on the line= 8x + 7.

© Pearson Education Ltd 2C



Heinemann Solutionbank: Core Maths Z Pagel of 1

Dr. Faisal Rana www.biochemtuition.com faisal.rana@biochemtuition.com

Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise A, Question 6

Question:

The lineAB is a diameter of a circle, whefeandBare (0, —2) and (6, —5) respectively. Show that the centre
of the circle lies on the linx — 2y — 1C = 0.

Solution:

(xl,yl):(O,—2),(x2,y2):(6,—5)
(5% nt% ) [ ore -2+(-5) ) _

(6 -7\ (. =7)
nd G B S N R R A

-7
Substitutex = 3 andy = " intox - 2y - 10 = O:

(3) —2(_77) -10=3+7-10=0"

So the centre is on the lix — 2y — 10=0.

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise A, Question 7

Question:
The lineFG is a diameter of the circle cen (6,1) . GivenFis (2, —3) , find the coordinates (G.

Solution:

(X]_ay]_) = (a,b) ) (Xzayz) = (2, _3)
The centreis (6,1) so

(a+2 b+(—3)\_( \
I B G

—_4
b-3=2
b=5

The coordinates (Gare (1C,5) .

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise A, Question 8

Question:

The lineCD is a diameter of the circle centre ( & 25a) . GivenD has coordinates @3 - 7a) , find the
coordinates oC.

Solution:

(X]_ay]_) = (p,Q) ) (Xzayz) = (36\, _7a)
The centreis ( -2, 5a) so

(p+3a q+(—7a)\_(_ \
IR B Gl

= 5a

qg-7a=10a
g=17a

The coordinates <cCare ( —7a, 17a) .

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise A, Question 9

Question:

The pointdM (3 ,p) andN (g, 4) lie on the circle centre (5, 6) . The i is a diameter of the circle. Find t
value ofp andq.

Solution:

(x,y1) = (3,p), (X%,Y,) =(qg,4) so

3+q p+4

( Y o)
UERERY I

p
p
Sop=8,q=7

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise A, Question 10

Question:

The pointsvV ( —4,2a) andW(3b, —4) lie on the circle centreli(, 2a) . The lineVW is a diameter of the circ
Find the value oa andb.

Solution:

(X]_iy]_) = ( _412a) ’ (szyz) = (3b, _4) SO

((-a+s 2a-a ) _ )
RN R Gk

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise B, Question 1

Question:

The lineFG is a diameter of the circle centtewhereF andGare ( - 2,5) and (2, 9) respectively. The line
passes througC and is perpendicular FG. Find the equation d.

Solution:
(1) AJJ
D (2,9)
(
F(-2,5)

(2) The gradient oFG is

Y2~ Y1 9-5 4
X=X ~ 2-(-2) " 4 =1

-1
(3) The gradient of a line perpendiculaiRG is — 1 (1) =~ 1.

(4) Cis the mid-point ofF G, so the coordinates ¢fare
(are nt% ) -2:2 s+9\ _
N N N

(5) The equation dfis
y—ylzm(x—xl)

y-7=-1(x-0)
y—-7= —X

N o
|I—‘
~
g
1

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise B, Question 2

Question:

The lineJK is a diameter of the circle centPewhereJandK are (0, —3) and (4, —5) respectively. The line
passes through and is perpendicular tiK. Find the equation df Write your answer in the form ax + byct= 0,
wherea, b andc are integer:

Solution:

1
(1) Ay !

0 7 X

J(0.-3)

(2) The gradient ofK is
Y2 Y1 -5-(-3) -5+3

—2
4

-1
- -2

X=Xy 4-0 - 4

(3) The gradient of a line perpendiculadi®is =2

-1
(2)

(4) P is the mid-point oflK, so the coordinates &fare
(X1+X2 y1+y2\ _ (0+4 -3+ (-5) \ _

(
A A

(5) The equation dfis
y—ylzm(x—xl)
y-(-4)=2(x-2)
y+4=X-4
O=2x%-y-4-4
2x-y—-8=0

4
2

=8 ()
2 )T

© Pearson Education Ltd 2C
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Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane

Exercise B, Question 3

Question:

The lineAB is a diameter of the circle centre (4, —2) . The lipasses througB and is perpendicular #B. Given

thatAis ( -2,6) ,
(a) find the coordinates &

(b) Hence, find the equation I.

Solution:

1) AV
A2

.,
.
- ™
Iy T
J X
/ 4
i o,
)

(2) Let the coordinates &be (a,b) .
(4, —2) isthe mid-point oAB so

(e wom ) ()
Lz ooz )Tt

. ( -2+a 6+b\ ( \
I.e. -, = 4, -2
L\ 2 > )\ J
So
-2+a
2 =
-2+a=8
a=10
and
6+b
; =2
6+b= -4
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(a) The coordinates @are (10, —10) .

(3 Using ( -2,6) and (4, —2) ,the gradient?d is
"%  _-2-6 -8

X=X ~ 4-(-2) 7 6

—4
3

(4) The gradient of a line perpendicularB is 1 _ -

(5) The equation dfis
y—ylzm(x—xl)

()

3x 30

y= 5 - 5 - 10
R

y= - 4
-

y= )

35

3
(b) The equation dfisy = 7x- 7 .

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise B, Question 4

Question:

The linePQ is a diameter of the circle centre ( — 4, —2) . Thelipasses through and is perpendicular Q.
Given thalQis (10, 4) , find the equation dl.

Solution:

(1) AV

(2) Let the coordinates éfbe (a,b) .
( -4, -2) is the mid-point dPQ so

(100 s ) _ [

)
Lz e )T

10 +a

2
10+a= -8
a= —18
4+b
2
4+b= -4

b= -8

The coordinates d®?are ( - 18, -8) .

= -2

(3) The gradient oPQ is
Y2 Y1 4-(-2) 6

X=X — 10-(-4) " 14~ 7

. . . -1 _ T
(4) The gradient of a line perpendiculai@Q is =73 .

3
(2)

(5) The equation d is
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y—ylzm(x—xl)

Y =l )T
A A AT E i U
y+8:_77(x+18)

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise B, Question 5

Question:

The lineRSis a chord of the circle centre (5, —2) , whBrandSare (2,3) and (10, 1 jespectively. The lir
| is perpendicular tRS and bisects it. Show thl passes through the centre of the ci

Solution:

(1) The gradient oRSis

Y27 Y1 1-3 -2 -1
- T 4

X=X~ 10-2 8

(2) The gradient of a line perpendiculaiRBis ! -4
-1
(T)
(3) The mid-point oRSis
(B nre ) (zew oz ) (1zoa) ()
R N A D

(4) The equation dfis
y—ylzm(x—xl)
y—-2=4(x-6)
y—-2=4-24
y=4x - 22

(5) Substitutex = 5 intoy = 4x — 22:
y=4(5) -22=20-22= -2
Sol passes through the centre of the ci

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise B, Question 6

Question:

1
The lineMN is a chord of the circle centr{ 1,3 ) ,whstendNare ( -5, -5) and (7,4)

respectively. The linkis perpendicular tMN and bisects it. Find the equationl ofVrite your answer in the form
ax + by + ¢ = 0, wherea, b andc are integer:

Solution:

(1) The gradient oMN is
YY1 4- (-5) 4+5 9

X=X ~ 7-(-5) 7 7+5 7 12 7

3
4

-4
(2) The gradient of a line perpendiculaMiN is — 1 = 3 -

3
€7)

(3) The coordinates of the mid-pointiN are

((ar% Bty ) ~ ([ -5+7 -5+4 ) B (
R A
(4) The equation dfis

y_ylzm(x_xl)

(-1) _ -a
NEA

)=

y+%:_74(x—1

y -

x—l)

N~ — TN

1 -4 4
y+ 5= X+ 3
(x6)
By+3=-&+38
8x+6y+3=8

8 +6y—-5=0

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise B, Question 7

Question:

The linesAB andCD are chords of a circle. The liye= 2x + 8 is the perpendicular bisectorAB. The line
y = — 2x — 4is the perpendicular bisector CD. Find the coordinates of the centre of the ci

Solution:

y=2x+38

y= -x-4

2y=4

y=2

Substitutey = 2 intoy = 2x + 8:

2=X%+8

-6=2X

x= -3

Check.

Substitutex = — 3 andy = 2 intoy = — 2x — 4.
(2) =-2(-3) -4

2=6-4

2=2 Vv

The coordinates of the centre of the circle ( —3,2) .

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise B, Question 8

Question:

The linesEF andGH are chords of a circle. The ligje= 3x — 24 is the perpendicular bisectorkff. GivenG andF are
(-2,4) and (4, 10) respectively, find the coordinates of the centre of the ¢

Solution:

(1) The gradient o&F is

Y271 _ 10-4 6
=%~ 4-(-2) 7 6_1
) ) ) ) 1
(2) The gradient of a line perpendiculaiGb is — 1 T 1.

(3) The mid-point of5F is
(are ntv ) z2:4 ax0) (2 1
- 2

S A

(4) The equation of the perpendicular bisector is
y—ylzm(x—xl)

y-7=-1(x-1)

y-7=-x+1

y=-x+8

N

(5) Solvingy = — x + 8 andy = 3x — 24 simultaneously:
-X+8=xX-24
—-4x= -32

-32

X= T,

x=8

Substitutex = 8 intoy = — x + 8:
y=-(8) +8

y=-8+8

y=0

So the centre of the circle (8,0) .

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise B, Question 9

Question:
The points? (3,16) ,Q(11,12) andR( -7, 6) lie onthe circumference of a circle.

(a) Find the equation of the perpendicular bisector of

() PQ
(i) PR

(b) Hence, find the coordinates of the centre of the ¢

Solution:

(a) (i) The gradienPQ is
Y27 Y1 12-16 -4

-1
=%~ 11-3 8 2

The gradient of a line perpendicularRQ is =2.

The mid-point ofPQ is

[t nte ) (ssu 16+12 ) 3

, = , = 7,14
N N AN )
The equation of the perpendicular bisectoPQfis
y—ylzm(x—xl)
y=-14=2(x-7)

y-14=X%-14
y=2
(i) The gradient oPRis
Y"1 6-16  -10
X=X~ -7-37 -10 ©
1
The gradient of a line perpendiculaRBRis - 7=+ = - 1.

(1)
The mid-point ofPR is
(are ne ) aecon e ) _ (a7 oz ) _f )
Y D A L U
The equation of the perpendicular bisectoPRfis
y—ylzm(x—xl)
y-11=-1[x- (-2)]
y-11= -1(x+2)
y-11= -x-2
y= -x+9

(b) Solvingy = 2x andy = — x + 9 simultaneously:
2X= -x+9

3x=9

x=3

Substitutex = 3 iny = 2x:

y=2(3)
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y=6

Check.

Substitutex = 3 andy = 6 intoy = - x + 9:
(6) =-(3) +9

6=-3+9

6=6V

The coordinates of the centre . (3,6) .

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise B, Question 10

Question:

The pointsA( -3,19) B(9,11) andC( - 15, 1) lie on the circumference of a circle. Find the coordinates of
the centre of the circl

Solution:

(1) The gradient oAB is

Y271 11-19 -8 -2
=% ~ 9-(-3) " 12 T 3

. . . . -1 3
The gradient of a line perpendicularAB is = 3.

The mid-point ofAB is

(a0 nwe ) zseo aeem ) (s o) )
2 ! 2 - 2 ! 2 - 2 ' 2 - !
\ )\ )\ )\ )
The equation of the perpendicular bisectoABfis
y—ylzm(x—xl)
3
y-15=75 (x 3 )
3 9
y-15=7x~- 73
3. A
y= 2x+ 3
(2) The gradient oBC is
Y27 Y1 1-11 -10 5
%-% ~ -156-9° -24 ~ 12
. : . . 1 -12
The gradient of a line perpendicularBG is =5

=
()
The mid-point oBC is
(X1+Xz Y1+Yz\ (9+(—15) 11+1\ B (9—15 11+1\
i \ )

\2’2):\ *2) 2 2

)
)

The equation of the perpendicular bisectoBGfis
y—ylzm(x—xl)

EY R
R

w |

VRN
|
(o)}
N R
N—
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) -12 6 3 21 .
(3) Solvingy = —-—x - gandy= ;x+ 7, simultaneously:

3 -2 s
X+ = 5 X7 5
3 12 -8 o2
Xt 5X= 5 T
39 ur
10X~ 10
3% = -117
X= —
_ _ 3 21
Substitutex = - 3 intoy = 7x+ 7
RN
Y= L _3) * 2
s 2
y= 2t
12
y= 5
y=6
Check.

6
Substitutex = - 3 andy = 6 intoy = —.—x- T

() _ -2 ) s

o) T L) T

_3% &
6="75 ~- 5%
_ 30
6="
6=6 v

The centre of the circle ( —3,6)

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise C, Question 1

Question:

Find the distance between these pairs of points:
(@ (0,1),(6,9)

(b) (4, -6),(9,6)

(© (3,1),(-1,4)

(d) (3.5),(4.7)

(e) (2,9),(4.3)

® (0, -4),(5,5)

@ (-2,-7),(5,1)

(hy (-4,0), (&, -2a)

() (-b,40), (-4, -2b)

() (2c,c) ., (6c,4c)

(k) ( -4d,d), (Ad, -4d)

) (-e, -e), (-2, -5%)

(m) (3V2,6V2), (2V2,4V2)

(n) (-v3,2V3), (3V3,5V3)

(0) (2V3-+V2, Y5+ V3), (4V3-+2,3V5+ V3)
Solution:

@ (x,y,) =(0,1), (%,Y¥,) =(6,9)
\l(XZ_Xl) 2 + (yz_yl) 2

(6-0)2+ (9-1)2

6% + 82

36 + 64

\ 100

10

(b) (x;.y,) = (4, =6), (%.Y,) =(9.,6)
\l(xz_xl) 2 + (yz_yl) 2
[(9-4)%+[6-(-6)]7

52 +12

25 + 144

\ 169
13
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(C) (Xlryl):('?’al)v(xzuyz) (_114)

\l(XZ_Xl) 2 + (yz_yl) 2
-1-3)2+ (4-1)2

( _4) 2+32

16+9

V25

5

d) (x,y,) =(3,5), (%,¥,) =(4,7)
\l(XZ_Xl) 2 + (yz_yl) 2

(4-3)2%2+ (7-5)2

12 + 2

1+4

\5

€ (x.¥) =(2,9), (%.Y,) = (4,3)
\l(xz_xl) 2 + (yz_yl) 2

(4-2)2+ (3-9)2

22 4 ( _6) 2

[ 1 O 1 O O T A
<
N
o

A (x,y) =(0, =4), (%,Y,) =(5,5)
\l(xz_xl) 2 + (yz_yl) 2

[ (5-0)2+ [5-(-4)]2

52+ 92

25 + 81

\ 106

(g) (X]_ay]_) = ( -2, _7) ) (Xzayz) = (511)
\l(xz_xl) 2 + (yz_yl) 2
[6-(-2)12+[1-(-7)]?
(5+2)2+ (1+7)2

72+ 8

49 + 64

V113

(h) (x.y,) =(-4,0), (x.y,) = (3, -2a)
\l(xz_xl) 2 + (yz_yl) 2

[3a— ((-4a) [ %2+ (-2a-0)?2
(3a+4a) 2+ (-2a) ?

(72) 2+ ( -2a) ?

4982 + 42

5332

\ 53{a2

=aV53

() (%,y;) = (=b,4b) , (%,Y,) = ( —4b, —=2b)
\l(xz_xl) 2 + (yz_yl) 2
[ -4b- (-b) ]2+ (-2b-4b) 2
(—4b+b) 2+ (—6b) 2
-3 2 4 ( _6b) 2
902 + 36b?
45p2

Page2 of 4
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{9 x 5 xb?

v 9+ 5{b?
3bV5

() (%,y;) =(2c,c), (%,Y,) = (6c,4c)
\l(xz_xl) 2 + (yz_yl) 2

(6c—2c) 2+ (4c-c) 2

| (4c) 2+ (3c) 2

[ 16c + 9c?

25¢c2

\ 25{2

=5c

(k) (%,y,) =(-4d,d), (x,y,) = (2d, -4d)
\l(xz_xl) 2 + (yz_yl) 2
[2d- ( -4d) ]2+ (-4d-d)?
(2d+4d) 2+ ( —5d) 2
(6d) 2+ ( -5d) 2
|36d° + 25d°
6102
61{d?
d\61
O (x.y) =(-e -e),(x,y,)=(-3, %)
\l(XZ_Xl) 2 + (yz_yl) 2
[-3e-(-e)]2+[-5e-(~-e)]?
(-3e+e) 2+ ( -5e+e) ?
-2) %+ ((-4e) ?
[ 4e? + 16e2
20¢?
4 x5 x¢

V4 x \5x\e
2+ 5e

(M) (x;,y;) = (3V2,6V2), (x,,Y,) = (2V2,42)
\l(xz_xl) 2 + (yz_yl) 2
(2V2-3V2)2+ (4V2-6V2)2

(=VN2)2+ (-2V2)2
2+8
vV 10

(M) (x,y;) = (=V3,2V3), (x,y,) = (3V3,5V3)
\l(XZ_Xl) 2 + (yz_yl) 2

[3V3-(-+N3)12+ (5V3-2V3)?2

(3V3+ V3)2+ (3V3)2

(4V3) 2+ (3V3) 2

48 + 27

\ 75

V25 x 3

V25 x V3

543

Page3 of 4
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©) (X;,y;) = (2¥3=2,V5+V3), (%,Y,) = (4V3-V2,3V5+ V3)

\l(xz_xl) 2 + (yz_yl) 2

(4V3-V2-2V3+ V2) 2+ (3V5+ V3-15-1+3)2
(2V3) 2+ (2V5) 2

[4V3-V2-(2V3-+vY2) 12+ [3V5+ V3- (V5+V3)]2
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{12 + 20
\ 32
\|16><2
V16 x V2
442
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise C, Question 2

Question:

The point (4, - 3) lies on the circle centi( —2,5) . Find the radius of the circ

Solution:

(X]_ay]_) = (47 _3) ) (szyz) = ( _2!5)
\l(XZ_Xl) 2 + (yz_yl) 2
(-2-4)2+[5-(-3)]2
(—6)2+82

36 + 64

V100

10
Radius of circle = 10.

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise C, Question 3

Question:

The point ( 14, 9) is the centre of the circle radius 25. Show ( —1C, 2) lies on the circle

Solution:

(X]_ay]_) = ( _1012) ) (szyz) = (14!9)
\l(XZ_Xl) 2 + (yz_yl) 2

[[14- (-10) ]2+ (9-2)7

28 + 72

576 + 49

\ 625

25
So ( - 10, 2) isonthe circle

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise C, Question 4

Question:

The lineMN is a diameter of a circle, whelkéandN are (6, —4) and (0, - 2) respectively. Find the radius of
the circle

Solution:

(X]_ay]_) = (6, _4) ) (szyz) = (0, _2)
\l(xz_xl) 2 + (yz_yl) 2
(0-6)2+[-2-(-4)]7
(-6)2+ (-2+4)2

[ (—6)2+(2)2

36+4

\ 40

\|4 x 10

Vax 10

=2+10

The diameter has lengtm210.

) 210
So the radius has lengti, ~ ¥ 10.

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise C, Question 5

Question:

The lineQR is a diameter of the circle centtg whereQ andR have coordinates (11,12) and ( -5,0)
respectively. The poirRis (13,6) .

(a) Find the coordinates af

(b) Show thaP lies on the circle

Solution:

(a) The mid-point oQR is
(X1+Xz Y1+Y2\ _ (11+(—5) 12+0\ B (11—5 12
2 - v2

N ) L2

(b) The radius of the circle is
\l(xz_xl) 2 + (yz_yl) 2

(11-3)2+ (12-6)?2
8% + 6

64 + 36

\ 100

10

The distance betwedhandP is
\l(xz_xl) 2 + (yz_yl) 2

(13-3)2+ (6-6)2
102 + (7

107

=10

SoP is on the circle

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise C, Question 6

Question:

The points ( -3,19) , ( -15,1) and (9, 1) are vertices of a triangle. Show that a circle centre ( - 3,6)
can be drawn through the vertices of the triai

Solution:

(1) (X]_ay]_) = ( _316) ) (szyz) = ( _3!19)

\l(xz_xl) 2 + (yz_yl) 2

[(-3) - (-3)12+ (19-6)2
-3+3)2%2+ (13)2

(02 + 13

13

13

2 (x,y;) =(-3,6), (%,y,) = (-15,1)
\l(xz_xl) 2 + (yz_yl) 2
[ -15- (-3) 12+ (1-6)?2
-12)2+ ( -5)?2
144 + 25

\ 169
13

(3) (X]_ay]_) = ( _316) ) (szyz) = (911)
\l(xz_xl) 2 + (yz_yl) 2

[9- (-3)12+(1-6)2

(12)2+ (-5) 72

144 + 25

\ 169
13

The distance of each vertex of the triangleto ( —3,6) is 13. So acircle centre ( — 3, 6) and radius 13 can be
drawn through the vertices of the trian

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise C, Question 7

Question:

The lineST is a diameter of the circtg, whereSandTare (5,3) and ( -3, 7) respectively.
The lineUV is a diameter of the circlg, centre (4,4 ) . The poitdis (1,8) .

(a) Find the radius of (g, (ii) c,.
(b) Find the distance between the centres aindc,.

Solution:

(a) (i) The centre of, is

(B nr ) se(-m) oser)
N A N A
The radius ot is

\|(X2—X1)2+ (yz_y1)2

(5-1)2+ (3-5)2

2+ (-2)2

16 +4

\ 20

4 x5

=V4x 5

=2+5

(ii) The radius ot, is

\|(X2—X1)2+ (yz_yl)z

(4-1)2+ (4-8)72

P+ (-4)2

9+16

\ 25

5

(b) The distance between the centres is
\l (X2—Xl) 2 + (yz_yl) 2

=\(1-4)2+ (5-4)2
=\ (=3)2+(1)?2
=\9+1

= V10

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise C, Question 8

Question:
The pointsJ ( -2,8) ,V(7,7) andW( -3, —1) lieonacircle.
(a) Show thatAUVW has a right angle.

(b) Find the coordinates of the centre of the ci

Solution:

(@) (1) The distancBV is

\l(xz_xl) 2+ (Yo =VY1) 2
[7-(-2)12+(7-8)?
(7+2)2+ (-1)2

P+ (-1)2

81+1

\ 82

(2) The distanc®&W is

\l(XZ_Xl) 2+ (Yo=Vyp) 2

(=83-7)2+ (=-1-7)7?
-10) 2+ ( _8)2

100 + 64

\ 164

(3) The distanc&W is

\l(XZ_Xl) 2+ (Yo=Vyp) 2
[-3-(-2)]2+(-1-8)2
(-3+2)2+ (-9)2

[(—1)2+(-9)?

1+81
V82
Now ( V82) 2+ ( V82) 2= (V164) 2
U V82 V
V82 V164
14

i.e.UV2 + UW? = VW2
So, by Pythagoras’ theoremiyUVW has a right angle &t.

(b) The angle in a semicircle is a right angle V8%is a diameter of the circle.
The mic-point of VW is
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(e nry ) 7+(-3)
\2,2):\ 2

The centre of the circle (2,3) .

7e(-1 ) _ [ 7-3 7-1
2 :KZ’

J

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise C, Question 9

Question:
The pointsA (2,6) ,B(5,7) andC (8, —2) lieon acircle.
(a) Show thathAABC has a right angle.

(b) Find the area of the triang

Solution:

(&) (1) The distancAB is

\l(XZ_Xl) 2+ (Yo =VY1) 2

[ (5-2)2+ (7-6)?2

|3+ 12

9+1

V10

(2) The distanc8C is
(X2—Xl) 2+ (yz_yl) 2
(8-5)2+ (-2-7)2
F+ (-9)°2

9+81

V90

(3) The distanc@&C is

\l(XZ_Xl) 2+ (Yo =VY1) 2
(8-2)2+ (-2-6)2
62+ (-8)2

36 + 64

V100

Now ( V10) 2+ (v90) 2= ( ¥100) 2

i.e.AB? + BC? = AC?

So, by Pythagoras’ theorem, there is a right angi at

(b) The area of the triangle is

1 : 1 1 1 1
> X base x height =, ABxBC= 5 V10V90= 3 V900= 73 x30=15

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise C, Question 10

Question:

The pointsA( -1,9) ,B(6,10) ,C(7,3) andD (0, 2) lie on acircle.
(a) Show thaABCD is a square.

(b) Find the area ABCD.

(c) Find the centre of the circ

Solution:

(a) (1) The length ofAB is
(X2—Xl) 2+ (yz_yl) 2

[[6- (-1) ]2+ (10-9)?2
72+ 12

49 +1

V50

(2) The length oBC is

\l(XZ_Xl) 2+ (yz_yl) 2
(7-6)2%+ (3-10)2
12+ (-7)2

1+49

V50

(3) The length ofCD is

\l(XZ_Xl) 2+ (Yo=Vyp) 2
(0-7)2+ (2-3)7?

[ (-7)2+ (-1)2

49 +1

V50

(4) The length 0DA is

\l(XZ_Xl) 2+ (Yo =VYq) 2
-1-0)2%+ (9-2)72
( _1) 2+72

1+49

V50

The sides of the quadrilateral are equal.

(5) The gradient oAB is

Y27 Y1 10 -9 1

X=X  6-(-1) ~ 7

The gradient oBC is
Y27 Y1 3-10

_7 7
=% ~ 7-6 — 1 =

. (1 )
The product of the gradients = -1 \ 7 x —7= —}

So the lineAB is perpendicular t8C.
So the quadrilateradBCD is a square.

(b) The arei= 50 x v 50 =50
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(c) The mid-point oAC is

(506 won ) cae1 sea ) _ (s o2} _( . )
)Tz ) )

\2’2):\2’2

So the centre of the circle (3,6) .

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise D, Question 1

Question:

Write down the equation of these circles:
(a) Centre (3,2) ,radius4

(b) Centre ( =4,5) , radius 6

(c) Centre (5, —6) ,radius®3

(d) Centre (2, 7a) ,radius a

(e) Centre ( =2V 2, -3+ 2) , radius .

Solution:

€)) (X]_vyl) =(3,2) r=4
So (x-3) 2+ (y-2)2=4
or (x-3)2+ (y-2)2=16

(b) (X]_ay]_) = ( _4,5) =6
So [x- (-4)]2%2+ (y-5)2=¢6?
or (x+4)2+ (y-5)2=36

©) (%,y,) = (5, -6) r=2V3

So (x-5) 2+ [y- (-6)]2=(2V3)?2
(x=5)2+ (y+6)2=22(3) 2
(Xx=-5)2+ (y+6)2=4x3

(x=5)2+ (y+6)2=12

d) (x,y,) = (2a,7a) ,r=5a
So (x-2a) 2+ (y-7a) 2= (5a) 2
or (x-2a) 2+ (y-7a) 2= 252

€ (x,y;) = (-2V2, -3Y2) ,;r=1
So [x- (-2V2) ]2+ [y-(-3V2)]2=12
or (x+2V2) 2+ (y+3+v2)2=1

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise D, Question 2

Question:

Write down the coordinates of the centre and the radius of these circles:
@ (x+5)2+ (y-4)2=9

(b) (x-7)2+ (y-1)2=16

(€) (x+4)2+y?=25

d) (x+4a) 2+ (y+a) 2= 1442

() (x-3V5) 2+ (y+ V5) 2=27

Solution:

(@ (x+5) 2+ (y-4)2=9
or [x- (=5) ]2+ (y-4)2=9%
The centre of the circleis ( —5,4) and the radius is 9.

(b) (x=7)2+ (y-1)2=16
or (x=7)2+ (y-1)2=42
The centre of the circleis (7, 1) and the radius is 4.

() (x+4)2+y?=25
or [x- (-4)]2%+ (y-0)2=5
The centre of the circleis ( — 4, 0) and the radius is 5.

d) (x+4a) 2+ (y+a) 2= 1442
or [x- (-4a) ]2+ [y-(-a)]?=(12)?2
The centre of the circleis ( -a4 —a) and the radius is B2

(e) (x-3V5) 2+ (y+ V5) 2=27

or (x=-3V5) 2+ [y- (- V5)]2=(V27)2

Now V27 =Y9x3=v9x ¥3=3V3

The centre of the circle (3V5, — V5) and the radius i3 V 3.

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise D, Question 3

Question:

Find the centre and radius of these circles by first writing in the forw 4) 2+ (y-Db) 2=r?
(@x2+y2+4x+9y+3=0

(b)x2+y2+5x -3y -8 =0

(C)2%+22+8+15—-1=0

(d)2x2+2y2-8x+8y+3=0

Solution:

(@)x2+y?+4x+9y+3=0
X2+ Ax+y?+9y= -3

(x+2)2—4( %) %:—3
(x+2) 2+ (y+%)2 %

Sothecentreis ( —2, —4.5) andtheradiusis 4.61 (2 d.p.)

(b)x2+y2+5x-3y-8=0
X2+ 5x+y?-3y=8

( 5\ s ([ 3), 9_
SN A Gl E
(e 2o, (20,
R O

So the centre is ( — 2.5, 1.5) and the radius is 4.06 (2 d.p.)

(C)22°+2y°+8x+15y-1=0

15
Xy +ax+ Sy- % =0

2 2, B
XC+aX+y + Ty= Y%

(x+2)2-4+ (y+$) %5:1/2
(x+2) 2+ (y+ n ) 2—18%

So the centreiis ( -2, —3.75) and the radius is 4.31 (2 d.p.)

(d) 22+ 2y2-8x+8y+3=0

3
X2 +y?—dax+4y+ 5 =0
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3
X —Ax+yP+dy= -

3

_2y2._ 2_4- _2

(x=2) 4+ (y+2) 4 = >

(x-2)2+ (y+2) 2= %

So the centre is (¢ — 2) and the radius is 2.55 (2 d

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise D, Question 4

Question:

In each case, show that the circle passes through the given point:
(@ (x-2)2+ (y-5)?2=13, (4,8)

(b) (x+7)2+ (y-2)2=65, (0, -2)

(€)X +y2=2%, (7, -24)

(d) (x-2a) 2+ (y+5a) 2=20a? (6a, —3a)

(e) (x-3V5) 2+ (y-V5) 2= (2V1C) 2 ( V5, - V5)
Solution:

(a) Substitutex= 4,y =8into (x-2) 2+ (y-5) 2=13
(x=2)2+ (y-5)2=(4-2)2+(8-5)2=2+3?=4+9=13 v
So the circle passes through (4,8) .

(b) Substitutex = 0,y = —2into (x+7) 2+ (y-2) 2=65
(x+7)2+ (y-2)2=(0+7)2+ (-2-2)2=72+ (-4)2=49+16=6%
So the circle passes through (0, —2) .

(c) Substitutex= 7 andy = — 24 intox2 + y2 = 25
x2+y2 =72+ (-24)2=49 +576 = 625 = 25/
So the circle passes through (7, —24) .

(d) Substitutex = 63,y = — 3ainto (x-2a) 2+ (y+5a) 2=20a?
(x-2a) 2+ (y+5a) 2= (6a-2a) 2+ ( -3a+5a) 2= (4a) 2+ (2a) 2=16a2+ 4a2 = 2082V
So the circle passes through 4 6 - 3a) .

(e) Substitutex= V5,y= - VY5into (x-3V5) 2+ (y- V5) 2= (2v10) 2

(x-3V5) 2+ (y-V5)2= (V¥5-3vY5)2+ (- V5-+5)2=( -2V5) 2+ ( -245)
2=4x5+4x5=20+20=40= (V40) 2

Now V40 ={4x10=v 4 x V10=2V 10

So the circle passes throu ( V5, - V5) .
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Coordinate geometry in the (x,y) plane
Exercise D, Question 5

Question:

The point (4, - 2) lies on the circle centi (8, 1) . Find the equation of the circ

Solution:

The radius of the circle is

\l(XZ_Xl) 2 + (yz_yl) 2

(8-4)2+ [1-(-2)]2

42+ 3

16 +9

V25

=5

The centre of the circleis (8, 1) and the radius is 5.
So (x—-8) 2+ (y-1)2=52

or (x-8) 2+ (y-1) 2=25
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Coordinate geometry in the (x,y) plane
Exercise D, Question 6

Question:

The linePQ is the diameter of the circle, whdPeandQ are (5,6) and ( - 2, 2 Jespectively. Find the equation
the circle

Solution:

(1) The centre of the circle is
(% uty ) _ (s+<—z> e+z\ (
N 2 )\
(2) The radius of the circle is
\|(X2—Xl)2+ (yz_yl)z

3)

= 5- 2+ (6-4)2

N |w

e _ (3 )
2 )Tt

So the equation of the circle is

( §\2+ _ 2_( §\2
Tz ) rmaeE \Fu

or (x %)2+(y—4)2:%
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Coordinate geometry in the (x,y) plane
Exercise D, Question 7

Question:

The point (1, - 3) liesonthecircle(x—3) 2+ (y+4) 2=r2 Find the value cr.

Solution:

Substitutex=1,y= - 3into (x—-3) 2+ (y+4) 2=r2
(1-3)2+ (-3+4)2=r?

(-2)2+ (1)2=r?

4+1=r2

5=r?

Sor= 5
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Coordinate geometry in the (x,y) plane
Exercise D, Question 8

Question:

The liney = 2x + 13 touches the cirché + (y-3) 2=20at ( -4,5) . Show thattheradiusat ( —4,5) is
perpendicular to the lin

Solution:

(1) The centre of the circk® + (y—3) 2=20is (0,3) .
(2) The gradient of the line joining (0,3) and ( -4,5) is

Y27 Y1 5-3 2 1

X=X, . -4-0_ -4~ " 2

(3) The gradient of = 2x + 13 is 2.
(4) The product of the gradients is

1 _
- 2><2——1

So the radius is perpendicular to the |
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Coordinate geometry in the (x,y) plane
Exercise D, Question 9

Question:

The linex + 3y — 11 = 0 touches the circlex(+ 1) 2+ (y+6) 2=90at (2,3) .
(a) Find the radius of the circle.

(b) Show that the radius (2, 3) is perpendicular to the lir

Solution:

(a) The radius of the circlex(+ 1) 2+ (y+6) 2=90is v 90.
Vo0={9x10=v9x V10=3V10

(b) (1) The centre of the circlex(+ 1) 2+ (y+6) 2=90is ( -1, -6) .
(2) The gradient of the line joining ( -1, —6) and (2,3) is
Y27 Y1 3-(-6) 3+6 9

X=X, _ 2-(-1) _ 2+1 _ 3 =3

(3) Rearrange& + 3y — 11 = 0 into the forny=mx + ¢
Xx+3y-11=0
y-11= -x
y=-x+11
1 11
Y= 7 X+ g

1
So the gradient of + 3y - 11 =01is - 3
(4) The product of the gradients is

1

3x -5 =-1

So the radius is perpendicular to the |
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Coordinate geometry in the (x,y) plane
Exercise D, Question 10

Question:
The pointP (1, - 2) lieson the circle centre (4,6) .
(a) Find the equation of the circle.

(b) Find the equation of the tangent to the circlP.

Solution:

(&) (1) The radius of the circle is

V(%) 2+ (yp-yy) 2=\ (4-1) 2+ [6- (-2) ] 2=\ +&=(9+64=173
(2) The equation of the circle is

(x-4)2+ (y-6)2=(V713)?2

or (x-4)2+ (y-6)2=73

(b) (1) The gradient of the line joining (1, —2) and (4,6) is
Y2"%1 6-(-2) 6+2 8

Xp= Xy 4-1 3 3

ol w

(2) The gradient of the tangentis—— =
8
(3)
(3) The equation of the tangent to the circleat (1, - 2) is
y_y]_:m(X—Xl)

y+r2= -

8y+16= -3 (x-1)
8y+16= - X+3
3x+8/+16=3
3x+8y+13=0
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Coordinate geometry in the (x,y) plane
Exercise E, Question 1

Question:
Find where the circl (x— 1) 2+ (y-3) 2= 45 meets thx-axis

Solution:

Substitutey = 0into (x-1) 2+ (y-3) 2=45
(x=1) 2+ (-3)2=45
(x-1)2+9=45

(x-1)2=36
x-1=+ 36

XxX-1= %6

Sox-1=6 = x=7
andx-1= -6 = x= -5

The circle meets thx-axisat (7,0) and ( -=5,0) .

© Pearson Education Ltd 2C



Heinemann Solutionbank: Core Maths Z Pagel of 1

Dr. Faisal Rana www.biochemtuition.com faisal.rana@biochemtuition.com

Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise E, Question 2

Question:
Find where the circl (x —2) 2+ (y+ 3) 2= 29 meets they-axis
Solution:

Substitutex =0 into (x-2) 2+ (y+3) 2=29
(-2)2+ (y+3)2%=29
4+ (y+3)2=29

(y+3)2=25
y+3= V25
y+3=+5

Soy+3=5 = y=2
andy+3= -5 => y= -8
The circle meets thy-axisat (0,2) and (0, —8) .
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Coordinate geometry in the (x,y) plane
Exercise E, Question 3

Question:

Thecircle (x-3) 2+ (y+3) 2=34 meets tha-axis at (a, 0) and the-axis at (0 b) . Find the possible
values ola andb.

Solution:

(1) Substitutex=a,y=0into (x-3) 2+ (y+3) 2=34
(a-3) 2+ (3)2=34
(a-3)2+9=34

(a-3)2=25

a-3=+ V25

a-3=+5

Soa-3=5 = a=8
anda-3= -5 => a= -2

The circle meets theaxisat (8,0) and ( =2,0) .
(2) Substitutex = 0,y =binto (x—-3) 2+ (y+3) 2=34
(-3)2+ (b+3)2=34

9+ (b+3)2=34

(b+3)2=25
b+3=+ V25
b+3= +5

Sob+3=5 = b=2
andb+3= -5 = b= -8
The circle meets thy-axisat (0,2) and (0, —-8) .
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Coordinate geometry in the (x,y) plane
Exercise E, Question 4

Question:

The liney = x + 4 meets the circl (x-3) 2+ (y-5) 2=34atA andB. Find the coordinates A andB.

Solution:

Substitutey = x + 4 into (x-3) 2+ (y-5) 2=34
(x=3)2+ [ (x+4) -5]2=34

(x-3)2+ (x+4-5)2=34

(x-3)2+ (x-1)2=34
X2-6x+9+x2-2x+1=34

2x2 - 8x+10 =34

2X2-8x—-24=0

X2 -4x-12=0

(x-6) (x+2) =0

Sox=6andx= -2

Substitutex = 6 intoy = x + 4
y=6+4

y=10

Substitutex = - 2 intoy=x+ 4
y=-2+4

y=2

The coordinates (AandBare (6,1C) and ( -2,2) .
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Coordinate geometry in the (x,y) plane
Exercise E, Question 5

Question:

Find where the linx +y + 5= 0meets the circl (x+3) 2+ (y+5) 2=65,

Solution:

Rearrangingc+y+5=0

y+5= —-X

y=-x-5

Substitutey = —x-5into (x+3) 2+ (y+5) 2=65
(x+3)2+ [ (-x-5) +5]2=65
(x+3)2+ (-x-5+5)2=65
(x+3)2+ (-x) 2=65

X2+ BX+ 9 +x2=65

2x? + 6x +9 =65

22+ 6x-56=0

X2+ 3x-28=0

(x+7) (x-4) =0

Sox= —-7andx=4

Substitutex = - 7 intoy= -x-5
y=-(-7)-5

y=7-5

y=2

Substitutex = 4 intoy= - x-5
y=-(4) -5

y=-4-5

y= -9

So the line meets thecircle ( —=7,2) and (4, -9) .
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Coordinate geometry in the (x,y) plane
Exercise E, Question 6

Question:

Show that the liny = x — 10 does not meet the circ (x — 2) 2+ y2 =25,

Solution:

Substitutey = x - 10 into (x-2) 2+y2=25

(x-2)2+ (x-10)2=25

X2 —4x+ 4 +x2 - 20k + 100 = 25

2x2 - 24x + 104 = 25

22 -24x+79=0

Nowb2-4ac= ( —24)2-4(2) (79) =576 -632= - 56
Asb? - 4ac < 0 then 2 - 24x + 79 = 0 has no real roots.

So the line does not meet the cir
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Coordinate geometry in the (x,y) plane
Exercise E, Question 7

Question:

Show that the linx + y = 11 is a tangent to the circx2 + (y-3) 2=232

Solution:

Rearrangingc + y = 11

y=11-x

Substitutey = 11 -xintox* + (y—-3) 2=32
X+ [ (11-x) -3]12=32

X+ (11-x-3)2=32

X2+ (8-x)2=32

X2+ 64 - 16+ x2 =32

2x2 - 16x + 64 = 32

2% -16x+32=0

X2 -8x+16=0

(x=-4) (x=-4) =0

The line meets the circle at= 4 (only).
So the line is a tange

© Pearson Education Ltd 2C



Heinemann Solutionbank: Core Maths Z Pagel of 1

Dr. Faisal Rana www.biochemtuition.com faisal.rana@biochemtuition.com

Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise E, Question 8

Question:

Show that the lin3x — 4y + 25 = 0 is a tangent to the circx? + y2 = 25.

Solution:

Rearrange8—-4y + 25 =0
3x+25=4
4y = 3x + 25
3 25
Y= gX*t oy

) 3 25
Substitutey = 7 x+ 7 into X2 +y2=25

(3 25,

X2 + \4x+ 4] =25

9 150 625

2, .o, 0 525 _
XC+ Xt e X+ 16—25
5, 150 25

16Xt 16Xt 6 =0

25¢ + 15k + 225 =0

X2+6x+9=0

(x+3) (x+3) =0

The line meets the circle at= — 3 (only).
So the line is a tange
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Coordinate geometry in the (x,y) plane
Exercise E, Question 9

Question:
The liney = 2x — 2 meets the circle X-2) 2+ (y-2) 2= 20 atAandB.
(a) Find the coordinates #fandB.

(b) Show thaAB is a diameter of the circ

Solution:

(a) Substitutey = 2x — 2into (x—2) 2+ (y-2)2=20
(x-2)2+[(2x-2) -2]2=20

(x-2)2+ (2x-4)2=20

X2 —AX + 4 + 4% — 16x + 16 = 20

5x2 — 20 + 20 = 20

5x2 - 20x = 0

5x(x—-4) =0

Sox=0andx =4

Substitutex = 0 intoy = 2x — 2

y=2(0) -2

y=0-2

y= -2

Substitutex = 4 intoy = 2x — 2
y=2(4) -2

y=8-2

y=6

So the coordinates éfandBare (0, —2) and (4,6) .

(b) (1) The length ofB is
\l (X2—Xl) 2 + (yz_yl) 2
(4-0)2+[6-(-2)]°2
2+ (6+2)7
42 + &
16 + 64
\ 80
\|4 x 20
Vax 20
=2+20
The radius of the circle X—2) 2+ (y-2) 2=20is V 20.
So the length of the cho&B is twice the length of the radius.
AB is a diameter of the circle.
(2) Substitutex = 2,y = 2 intoy = 2x - 2
2=2(2) -2=4-2=2V
So the linegy = 2x — 2 joining A andB passes through the centre (2, 2) of the circle.
So0AB is a diameter of the circ
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Coordinate geometry in the (x,y) plane
Exercise E, Question 10

Question:
The linex + y = ameets the circle X-p) 2+ (y—-6) 2=20at (3,10) , wheraandp are constants.
(a) Work out the value &

(b) Work out the two possible valuesp.

Solution:

(a) Substitutx = 3,y =10 intox +y=a
(3) + (10) =a
Soa=13

(b) Substitutex=3, y=10into (x-p) 2+ (y—-6) 2=20
(3-p) 2+ (10-6)2=20

(3-p) 2+42=20

(3-p) 2+16=20

(3-p) 2=4

(3-p) = V4

3-p=%2

So03-p=2 = p=1

and3-p= -2 = p=5
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Coordinate geometry in the (x,y) plane
Exercise F, Question 1

Question:

The liney = 2x — 8 meets the coordinate axeAadndB. The lineAB is a diameter of the circle. Find the equation of the
circle.

Solution:

Substitutex = 0 intoy = 2x — 8

y=2(0) -8

y= -8

Substitutey = 0 intoy=2x - 8

0=x%-8

2x=8

x=4

The line meets the coordinate axesat (0, —8) and (4,0)
The coordinates of the centre of the circle is

(ate ntv ) [ o0+a -sr0 ) _ [ a4
\2’2)_\2’ZJ_K2’

The length of the diameter is
(X2—X1) 2 + (yz_yl) 2

[ (4-0)2+[0-(-8)]?2
42 + &

16 + 64

\ 80

\|16><5

V16 x V5

=445

. 445
So the length of the radiusTs,~  =V5.

The centre of the circleis (2, - 4) and the radius¥s32
So the equation is

(X_Xl) 2+ (y_yl) 2=r2
(x=2) 2+ [y- (-4)]12=(2V5)?2
(x=2) 2+ (y+4) ?=20
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Coordinate geometry in the (x,y) plane
Exercise F, Question 2

Question:
The circle centre (8, 10) meets thaxisat (4,0) and ¢,0) .
(a) Find the radius of the circle.

(b) Find the value ca.

Solution:

(@) The radius is
\l(XZ_Xl) 2 + (yz_yl) 2
(8-4)2+ (10-0)2
£+ 102

16 + 100

V116
2429

0j@0~_| @0y

R N «

The centre is on the perpendicular bisector of (4,0) aad Q) . So
4 +a
— =
4+a=16
a=12
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Coordinate geometry in the (x,y) plane
Exercise F, Question 3

Question:

The circle (x - 5) 2+ y2 = 36 meets thex-axis atP andQ. Find the coordinates P andQ.

Solution:

Substitutey = 0 into (x-5) 2+y2= 36
(x-5)2=36

x-5= 136

x—-5= %6

Sox-5=6 = x=11

andx-5= -6 = x= -1

The coordinates (PandQare ( -1,0) and (11,0) .
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Coordinate geometry in the (x,y) plane
Exercise F, Question 4

Question:

Thecircle (x+4) 2+ (y-7) 2=121meets thy-axisat (0, m) and (0, n) . Find the value cm andn.

Solution:

Substitutex =0 into (x+4) 2+ (y-7) 2=121
2+ (y-7)2=121

16+ (y-7)2=121

(y-7)2=105

y-7= %105

Soy=7+ 105

The values om andn are7 + v 10E and7 —  10E.
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Coordinate geometry in the (x,y) plane
Exercise F, Question 5

Question:
The liney = 0 is a tangent to the circ (x - 8) 2+ (y-a) 2= 16. Find the value ca.

Solution:

Ay )
(x—8)+(y-a)’=16

The radius of the circle is/ 16 = 4.
Soa=4
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Coordinate geometry in the (x,y) plane
Exercise F, Question 6

Question:

The pointA( —3, —7) liesonthecircle centre (5,1) .
Find the equation of the tangent to the circlA.

Solution:

The gradient of the line joining ( =3, -7) and (5,1) is
Y2"% 1-(-7) 1+7 8

X,-% _ 5-(-3)  5+3 8 =1

1

So the gradient of the tangent is ) = -1

The equation of the tangent is
y—ylzm(x—xl)
y-(-7)=-1[x-(-3)]
y+7=-1(x+3)
y+7=-x-3
y=-x-10orx+y+1C=0
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Coordinate geometry in the (x,y) plane
Exercise F, Question 7

Question:
Thecircle (x+3) 2+ (y+8) 2=100 meets the positive coordinate axeA étr,0) andB (0 ,b) .
(a) Find the value od andb.

(b) Find the equation of the lirAB.

Solution:

(a) Substitutey =0 into (x+3) 2+ (y+8) 2=100
(x+3) 2+8=100

(x+3) 2+64 =100

(x+3)2=36

x+3=+ V36

X+3= %6

Sox+3=6 => x=3

andx+3= -6 = x= -9

Asa>0,a=3.

Substitutex = 0 into (x+3) 2+ (y+8) 2=100
32+ (y+8)2=100

9+ (y+8)2=100

(y+8)2=091

y+8=+ V01

Soy+8=+4V91 = y=+V91-8

andy+8= -vY91 = y=-+91-8
Asb>0,b= V91 -8.

(b) The equation of the line joining (3,0) and (6/91-8) is

T o oos

Jo1-8 = -3

y= (\/91—8) x (X__;’)
) (o
RO
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Coordinate geometry in the (x,y) plane
Exercise F, Question 8

Question:
Thecircle (x+2) 2+ (y-5) 2= 169 meets the positive coordinate axe8 &t ,0) andD (0,d) .
(a) Find the value of andd.

(b) Find the area (A OCD, whereO is the origin

Solution:

(a) Substitutey =0 into (x+2) 2+ (y-5) 2=169
(x+2)2+ (-5)2=169

(x+2) 2+25=169

(x+2)2=144

x+2=+ 144

X+2= %12

Sox+2=12 = x=10

andx+2=-12 > x= -14

Asc>0,c=10.

Substitutex = 0 into (x+2) 2+ (y-5) 2=169
22+ (y-5) 2=169

4+ (y-5)2=169

(y-5) 2=165

y-5= + V165

Soy-5=+V165 = y= V165+5
andy-5= - V165 = y= - V165+5
Asd>0,d= V165 + 5.

(b) AY
ND0.V165+5)

.
0 NC(10,0)7

The area oA OCD is

( Vo

1 )
= x 10 x V165 +5 =5, V165+5
? \ ) 7\ J
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Coordinate geometry in the (x,y) plane
Exercise F, Question 9

Question:
The circle, centre §, q) radius 25, meets theaxisat ( —7,0) and (7,0) , whege> 0.
(a) Find the value gf andaq.

(b) Find the coordinates of the points where the circle meey-axis

Solution:

(a) By symmetryp = 0.

AV
SN
Z N2
"\i,/”j I \\\,\ .l'll.l >
10— | _.0)7*

Using Pythagoras’ theorem
Q2+ 7%= 2%

(b) The circle meets theaxis atq £ r; i.e.

at24 +25 =49

and24 -25= -1

So the coordinatesa (0,49) and (0, - 1) .
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Coordinate geometry in the (x,y) plane
Exercise F, Question 10

Question:

Show thai (0, 0) lies inside the circl (x-5) 2+ (y+2) 2=3C.

Solution:

The distance between (0,0) and (5, —-2) is
\l(xz_xl) 2 + (yz_yl) 2

(5-0)2+ (-2-0)2

52+ ( _2)2

25+4

29

The radius of the circle is/ 30.

As V¥ 29< V30 (0,0) lies inside the circl:
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Coordinate geometry in the (x,y) plane
Exercise F, Question 11

Question:

The pointsA( -4,0) ,B(4,8) andC (6, 0) lie on acircle. The linesB andBC are chords of the circle. Find
the coordinates of the centre of the ci

Solution:

(1) The gradient oAB is

" _8-0 8 8
X=X ~ 4-(-4) T 4+4 7 8 =1
) ) ) !
(2) The gradient of a line perpendiculardB is 7 = - 1.

(3) The mid-point ofAB is

(% nt% ) [ -axa o0vs ) _
v 22 ) )
(4) The equation of the perpendicular bisectoABfis

y—ylzm(x—xl)
y—-4=-1(x-0)

y-4= -x

y= -x+4

(5) The gradient oBC is
27% _0-8 -8 _
x-x, - 6-4- 2 = 4

1
(6) The gradient of a line perpendiculaBG is - (-4 T 7-

(7) The mid-point oBC is
(xl+x2 y1+y2\
N

(8) The equation of the perpendicular bisectoBGfis
y—ylzm(x—xl)

2 2

_(axe sro ) _ (0 8) _( _ )
I 2 ) )

y—-4= % (x—S)
1 5
y-4=73x-7
1 11
y = Zx+_

1 11
(9) Solvingy = —=x+ 4 andy = ,x+ 7, simultaneously

1oou
2X+t 5= —x+4
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11

X + =4

INE NG|

n
5 _ 5
4X= 4
x=1
Substitutex = 1 intoy= - x+ 4
y=-1+4
y=3
So coordinates of the centre of the circle (1, 3) .
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Coordinate geometry in the (x,y) plane
Exercise F, Question 12

Question:
The pointsR( -4,3) ,S(7,4) andT (8, —7) lie onacircle.
(a) Show thatARST has a right angle.

(b) Find the equation of the circ

Solution:

(a) (1) The distance betweBandSis
\l (X2—Xl) 2 + (yz_yl) 2

=\[7-(-4)]1%+(4-3)7?
=\(7+4)2+1?

=\112 + 12

=\121+1

=122

(2) The distance betwe&andT is
\l(xz_xl) 2 + (yz_yl) 2
(8-7)2+ (-7-4)2

12+ (-11)2

1+121

V122

(3) The distance betwe&handT is
\l(xz_xl) 2 + (yz_yl) 2

[8- (-4)12+ (-7-3)?2
(8+4)2+ ( -10)°2

12+ (-10)2

144 + 100

\ 244

By Pythagoras’ theorem
(V122)2+ (N122)2= (V244)2
So ARST has a right angle (8).

(b) (1) The radius of the circle is
1 1 1 1 1
5 x diameter =5 V244= 5[4 x61=,V4x V6l=7 x2V6l=161
(2) The centre of the circle is the mid-pointRaT:
( X tX  Y1tY, \
L2
[ zars s ) _ (s
- k 2 2 ) - \ 2
So the equation of the circle is

(x=2)2+ (y+2)2=(V61)?2
or (x-2) 2+ (y+2) 2=61
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Coordinate geometry in the (x,y) plane
Exercise F, Question 13

Question:

The pointsA( -7,7) ,B(1,9) ,C(3,1) andD( —7,1) lie onacircle. The linedB andCD are chords of
the circle.

(a) Find the equation of the perpendicular bisector &HiJii) CD.

(b) Find the coordinates of the centre of the ci

Solution:

(@) (i) (1) The gradient of the line joinigandB is

Yz‘yl_ 9-7 2 2 1
=% — 1-(-7) T 1+7 7 8 T 4
1
. . . - = _ -1 _
(2) The gradient of a line perpendicula®is - = = = -4

(3) The mid-point ofAB is
( X ity \ _ ( -7+1  7+9 \ _ ( -6 16 \
N N N )
(4) The equation of the perpendicular bisectohBfis
y—ylzm(x—xl)

y-8=-4[x-(-3)]
y—-8=-4(x+3)
y—-8= -4&-12
y= —-4-4
(i) (1) The gradient of the line joininG andD is
Y21 1-1 0
xz—xlz —7—3: —10:O
So the line is horizontal.
(are nte ) (axcen 1) _ (a2} _f )
(2)Themid-poin'[ot:Disk 2 1 2 ) = K > - ] = \TE} = K _2’1]

(3) The equation of the perpendicular bisectdEbfisx = — 2
i.e. the vertical line through ( -2,1)

(b) Solvingy = - 4x — 4 andx = - 2 simultaneously,
substitutex = - 2 intoy= - 4x -4
y=-4(-2)-4=8-4=4

So the centre of the circle ( —2,4) .
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Coordinate geometry in the (x,y) plane
Exercise F, Question 14

Question:
The centres of the circlesx(- 8) 2+ (y-8) 2=117and k+1) 2+ (y-3) 2=106 areP andQ respectively.
(a) Show thaP lieson (x+1) 2+ (y-3) 2=106.

(b) Find the length cPQ.

Solution:

(@) The centre of X-8) 2+ (y-8) 2=117is (8,8) .

Substitute (8,8) into k+1) 2+ (y-3) 2=106

(8+1)2+ (8-3)2=92+52=81+25=106v

So (8,8) liesonthecircleX+1) 2+ (y-3) 2=106.

(b) AsQ s the centre of the circlex(+ 1) 2+ (y—3) 2= 106 andP lies on this circle, the leng®Q must equal tr
radius.

SoPC = V 10¢€

© Pearson Education Ltd 2C



Heinemann Solutionbank: Core Maths Z Pagel of 2

Dr. Faisal Rana www.biochemtuition.com faisal.rana@biochemtuition.com

Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x,y) plane
Exercise F, Question 15

Question:

The liney = — 3x + 12 meets the coordinate axe®\andB.
(a) Find the coordinates éfandB.

(b) Find the coordinates of the mid-pointAss.

(c) Find the equation of the circle that passes thriA, B andO, whereO is the origin

Solution:

(@y= —-3&+12

(1) Substitutec= 0 intoy = — 3x + 12
y=-3(0) +12=12

SoAis (0,12) .

(2) Substitutey = 0 intoy = - 3x + 12
0= -X+12

3x=12

x=4

SoBis (4,0) .

(b) The mid-point ofAB is

(mre n% ) (ora z2e0) [ )
N N N
(© AY
4(0,12)
0 B@.0)"

«AOB = 90 ° , sOAB is a diameter of the circle.
The centre of the circle is the mid-pointAB, i.e. (2,6) .
The length of the diametéB is
\l (X2—X1) 2 + (yz_yl) 2
(4-0)%+ (0-12)2
42+ (-12)7?
16 + 144
\ 160

) ) 160
So the radius of the circle [Py

The equation of the circle
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v 160

(o0 )
(x=2) 2+ (y-6) 2= ?
L)

(x-2) 2+ (y-6) 2= 7
(x-2) 2+ (y-6) 2=40
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Coordinate geometry in the (x,y) plane
Exercise F, Question 16

Question:

The point<A( -5,5) ,B(1,5) ,C(3,3) andD (3, -3) lie on a circle. Find the equation of the cir

Solution:
1)
LAY
A(-5.5
1:5.5), 1| BOLS)
: X({BJ)
I
I :
(2,0 0 s j
: W -{- '.-'-)
I
|
|

(2) The mid-point oAB is

(a0 e ) sen oses ) ca o) )
.22 ) v2r )2z )

So the equation of the perpendicular bisectokB®isx = - 2.

(3) The mid-point ofcD is

i S T N TS i T I N A= N G N e
N N N A N A

So the equation of the perpendicular bisectaZfisy = O.
(4) The perpendicular bisectors intersectat ( —2,0) .
(5) The radius is the distance between ( —2,0) and ( -5,5)
\l (X2—X1) 2 + (yz_yl) 2
[-5-(-2)]12+(5-0)?
(-5+2)%+ (5)°
[ (-3)2+(5)°2
9+ 25
V34
(6) So the equation of the circle centre ( -2, 0) and radid is
[x- (-2)]2+ (y-0)2=(V34)?
(x+2) 2+y>=34
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Coordinate geometry in the (x,y) plane
Exercise F, Question 17

Question:

The line ABis a chord of a circle centre (2, —1) ,wherandl Bare (3,7) and ( -5, 3) respectively. &Ca diameter of
the circle. Find the area AABC.

Solution:

@) YA

(2) Let the coordinates of 2 (p,q) .
(2, —-1) isthe mid-pointof (3,7) andp(,q)

3+p 7+q
So—, =2and— =-1
3+p
2 =2
3+p=4
p=1
7+q
; =1
7+q= -2
q= -9

So the coordinates of&e (1, -9) .
(3) The length of ABs

(%=%) 2+ (Y,-y) 2
(-5-3)2+(3-7)7?

( —8) 2 4 ( _4)2

64 + 16
\'80
The length of BAs

(X2—Xl) 2+ (yz_yl) 2
(=5-1)2+[3-(-9)]%2
(-6)2+ (3+9)°?

( —6) 24 (12)2

36 + 144
180
(4) The area of ABC is

1 1 1 1 1
5 V180780 = ; V14400 = 5 1 144 x 100 =5 V 144 x N 100 = 5 x 12 x 10 = 60
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Coordinate geometry in the (x,y) plane
Exercise F, Question 18

Question:

N |-

RER N
B R

N |-

V3
The pointsA( -1,0) ,B - ) are the vertices of a triangle.

(a) Show that the circbe? + y? = 1 passes through the vertices of the triangle.

(b) Show tha AABC is equilatera

Solution:

(a) (1) Substitute ( —1,0) inF+y2=1
(-1)2+ (0)2=1+0=1V
So ( -1,0) ison the circle.

(2) Substltute(é ,V;’) into@ + y2 =
() ()t
s ( L} s onthe cicle

3) Substitute(% _2”) into@ + y2 = 1
()b
So (i _;3 ) is on the circle.

(b) (1) The distance between ( =1,0) a{d% % ) is

VOo-%) 2+ (v,-y,) 2

T (0 To (= o0,
27U ) 0
NI ESY
L2
., =,
L2) ")
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=Y 4

=3

(2) The distance between ( =1,0) ar{d % _,2“ ) is

\l(xz_xl) 2 + (yz_yl) 2

I
]

— 2+

> —0

(—Vs \2
2" ) L )

r
i

e (==,
2t

Y
L2) )

s

N |-
|
=
w

N—

_ r(l V3\
(3) The distance betwee\ PR ) and

\l(XZ_Xl) 2 + (yz_yl) 2
(1 1)), - 13
Kz_zj 2

[0+ (- V3) 2

0+3

V3

SoAB, BC andAC all equal v 3.
AABC is equilatera

L (s s,
\ 2 )
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Coordinate geometry in the (x,y) plane
Exercise F, Question 19

Question:
The pointsP (2,2) ,Q(2+ V3,5) andR(2- ¥3,5) lieonthecircle x-2) 2+ (y-4) 2=r2
(a) Find the value af.

(b) Show thaAPQR is equilatera

Solution:

(a) Substitute (2,2) intoX-2) 2+ (y-4) 2=r2
(2-2)2+ (2-4)2=y2

02 + ( _2)2:r2

r2=4

r=2

(b) (1) The distance between (2,2) and (2/8,5) is
\l(xz_xl) 2 + (yz_yl) 2
(2+N3-2)2+(5-2)?2
[ (V3)2+3
3+9
V12
(2) The distance between (2,2) and (2/3,5) is
\l(XZ_Xl) 2 + (yz_yl) 2
(2-V3-2)2+ (5-2)2
[ (= V3) 2+ (3)2
3+9
V12
(3) The distance between (2¥3,5) and (2-V3,5) is
(X2—Xl) 2 + (yz_yl) 2
[(2-V3) - (2+V3) ]2+ (5-5)?2
(2-V3-2-3) 2+
(-2V3)2
| (-2)2x (V3)?2
4x3
V12
SoPQ, QrRandPR all equal v 12.
APQR is equilatera
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Coordinate geometry in the (x,y) plane
Exercise F, Question 20

Question:

The pointsA( -3, -2) B(-6,0) andC (p,q) lie on a circle centre

(s )
\

- 2] . The liB€ is a
diameter of the circle.

(a) Find the value gf andaq.

(b) Find the gradient of (B (ii) AC.

(c) Show thaAB is perpendicular tAC.

Solution:

(a) The mid-point of ( = 6,0) andf, q) is ( -2

2]

(b) (i) The gradient of the line joining ( =3, -2) and ( -6,0) is
Y2 Y1 0-(-2) 2 2 2

X=X — -6-(-3) -6+3_ -3 3

(i) The gradient of the line joining ( =3, -2) and (1,4) is

7 4-(-2) 4+ 2 E E

X=X ~ 1-(-3) 7 1+3 7 4 T 2

(c) Two lines are perpendiculamf, x m, = - 1.
2 3 v

Now - 5 x 5 = -1

So0AB is perpendicular tAC.
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