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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, =qa) , (4.50)

() (-2s, -7t), (5s,t)

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

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

(m) (4v¥2,1), (2V2,7)

(n) (-+V3,3V5), (5V3,2V5)

(0) (V2-+v3,3V2+4+3),(3V2+ V3, - V2+243)

Solution:

@ (x,y;) =(4,.2), (%,y,) =(6,8)

() (x,y1) =(0,6), (x,¥,) = (12,2)
© (%) =(2,2), (%.¥,) =(-4,6)
(o) () () (o
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d (x,y,) =(-6,4),

(Xz y2) = (6, -4)
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o [(a2 we ) e o) (oo 0
N N N R N
€ (x,y) =(-5,3), (%.,y,) =(7,5)
o [ mie ) oser aes) _f2o2) ()
N L A N A Y
(f)(xlaY1):(7a_4) (Xz y2)=(_3 6)
o [ nre ) (7+<3> cave ) (ao2) ()
N Y N N
@ (X, y1) =(-5,-5), (%,¥%) =(-11,8)
o ((me ) (e s} (w3 s
L ? =) U2 =) L2 rr) o\ 2)
(h) (x,.y;) = (6a,4b) , (%,y,) = (2a, —4b)
(X1+x2 y1+3’2\ (6a+2a 4b+ (- 4b) \ (Sa 0\ [ \
So y T = , = -, 5 = 4,0
N @) L2z ) o\ J
M) (x.y1) = (20, —q) , (X.Y,) = (4p,5q)
(X1+X2 yl+y2\ (2p+4p —q+5q\ ( 6p 4q\ ( \
So . o , P = P,
L2 ) A S A U N J
(j)(xl,yl)=(—23,—7t),(x2,y2)=(55,t)
o mm we ) (cms ) (s oca) (s )
N N A A )
(K (X, y1) = (-4,0), (%,¥,) = (3u, —2v)
A e A A I N
L ? @) U2 2 ) U2 )
() (x.y,) = (a+b,2a-b) , (x.¥,) = (3a-b, -b)
(xl"xz V1+Vz\ (a+b+3a—b 2a-b+ (-h) \ [4a 2a—2b\ [
So — - , = e = 22a,a-b
N S N N
m) (X, Y1) = v) o oY) = '
(m) ( ) = (4V2,1), ( ) = (2V2,7)
(X1+X2 V1+V2\ (4\/2+2\/2 1+7\ (6 2 8\ ( \
So |\ —5 ., = 27 =, 5 .5, =, 32,4
.22 ) L @) Lz z2) \ )
(n) (Xl’Y1)=(_\/3,3\/5),(Xz’yZ)=(5\/3:2\/5)
(X1+X2 V1+Vz\ ( - V3+543 3V5+2¢5\ (4 3 5 5\ [ %5\
So, 5, 5 = , = ., 5, = 23,
L2 @) L S U N 2 )
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) (x,y;) = (V2=-3,3V2+4V3), (%,,y,) = (3V2+ V3, -V2+2V3)
(Xl"xz V1+V2\ (V2—V3+3x/2+x/3 3V2+4x/3+(—d2+2x/3)\\
A : )
(x/2—x/3+3d2+x/3 3x/2+4d3—x/2+2d3\
k 2 ’ 2 ]
(ﬂ 2J2+6\/3\
L2
2

2 )
V2, V2+3V3)

(

© Pearson Education Ltd 2C

PhysicsAndMathsTutor.com



Heinemann Solutionbank: Core Maths 2 Pagel of 1

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:

(XlaY1) = ( —4,6) ) (szyz) = (718)

X tX% ity \ ( -4+7 6+8

( ) V(s N
e G B I A R B |
)

(s
The centre |s\ > ,7j

N | w
\‘
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Coordinate geometry in the (x,y) plane
Exercise A, Question 3

Question:

) . . . 4a 3b \ ( 2a 5b \ . .
The lineRSis a diameter of a circle, whelReandS are \ =5 "4 5 v a ] respectively. Find the

coordinates of the centre of the cir

Solution:

()= 2y () (=
) T T e T

4a 2a -3b 5b
‘( X+ X Vit Y, \ ?+ ? 4 ¥ T (

‘ | 2y (L)
NS U T S R U

| a;
The centre |s\ 5

hl‘”

w
QD

b )
J

o
~|o

b )
v
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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.y1) = (=3, -4), (%,Y,) = (6,10)

(X1+X2 w\_(—sw —4+10\ (
TUE R )T U T

N | w

) (3 )
)T

3
Substitutex = Jintoy = 2x:

()

So the centre is on the liy = 2x.
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Coordinate geometry in the (x,y) plane
Exercise A, Question 5

Question:

VR
N lw

w s

The lineJK is a diameter of a circle, whedandK are . 2) respectively. Show that the

2
centre of the circle lies on the lige= 8x + 7.

Solution:

N|w|'5
_
-~
_

. 1. 2
Substitutex = gintoy = 8x+ 3

(1)

So the centre is on the line= 8x + 3.

w ;o

v

2 2
3 =1+3 =
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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 — 10 = 0.

Solution:

(XlaY1):(Ov_2)1(X21y2)=(61_5)
o[ e ) (o —2riem) ) (e o) f
N N 2 N N

-7
Substitutex = 3 andy = —,"intox - 2y = 10 = 0:

() )

(‘_7
A
So the centre is on the lix — 2y - 10 = 0.

7
3,2

)
)

-10=3+7-10=0"
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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:

(x1.y1) = (a,b), (%,y,) = (2, -3)
The centreis (6,1) so

(arz becon ) ()
S R

a+?2

2 =

a+2=12

a=10

b+ (-3)
> =

b-3

2 =1

b-3=2

b=5

The coordinates (G are (1C,5) .
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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,y1) = (pP.a) . (X%,Y,) = (3a, —7a)
The centreis ( -2, 5a) so

([ p+aa q+(_7a)\_(_ A
I B G

=5a

g-7a=10a
g=17a

The coordinates cCare ( —7a, 17a) .
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Coordinate geometry in the (x,y) plane
Exercise A, Question 9

Question:

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

Solution:

(x.¥1) = (3.p) . (X%.Y¥,) = (q,4) so

(sea pra) _ [ _ )
\ ) L)

2 2 = 5,6

p+4=12
p=8

Sop=8,q=7
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Coordinate geometry in the (x,y) plane
Exercise A, Question 10

Question:

The pointsV ( —4,2a) andW (3b, —4) lie onthe circle centrek(, 2a) . The lineVW s a diameter of the circ
Find the value oa andb.

Solution:

(x,y;) =(—-4,22), (X,Y,) = (3b, -4) so

(cavm 24 ) _ ()
RN R G
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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

Y271 _ 9-5 4
X=X ~ 2-(-2) " 4 -1
-1
(3) The gradient of a line perpendiculaiG is 1) - -1.

(4) Cis the mid-point of-G, so the coordinates @f are
(% % ) Z2xe s+9\ [
N N N
(5) The equation dfis

y—y1=m(x—x1)

N o

1)
2 )

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

Question:

The lineJK is a diameter of the circle cenfPewhereJandK 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
(2) Ay !

(2) The gradient ofK is
Y27 Y1 -5-(-3) -5+3

Xp= X 4-0 - 4

—2
4

-1
2

(3) The gradient of a line perpendiculaidiis ! =2
(55

(4) P is the mid-point ofIK, so the coordinates &fare
( XX Nty \ ( 0+4 -3+ (-5) \ (i
Lz 2 ) = S 2 ) = | 2

(5) The equation dfis
y—yl:m(x—xl)
y-(-4)=2(x-2)
y+4=X-4
0=X-y-4-4
2x-y-8=0

Y, )
RN B
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Coordinate geometry in the (x,y) plane

Exercise B, Question 3

Question:

Pagel of 2

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
A(-26)| .

# \\
Py -,
/ X
ra A
r LY

%
¥

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

( X tX%  YNitY, \ (

L2 ) J
 z2+a sen ) _ )
|.e.\ 2 v o }:k4'_2/
So

-2+a

2 =

-2+a=38

a=10

and

6+b

2 = -2

6+b= -4

b= -10
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(a) The coordinates & are (10, —10) .

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

—4
- 3

(4) The gradient of a line perpendicularB is 1 =

(5) The equation dfis
y—y1=m(x—x1)

(o) 2l )

y - - 10 =7, x-10
.\ )L )
3x 30

y+10:7——

3x 30

y= "7, -7, -10

3x 70

Y= "4 - 4

3x 35

y= 5 -5

35

3
(b) The equation dfisy = 7 x- 7.
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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 &fbe (a,b) .
( -4, —2) isthe mid-point dPQ so

(042 a+n ) _ ()
SRR I U

10 +a _

2
10+a= -8
a= -18
4+b

2
4+b= -4

b= -8

The coordinates ®®are ( — 18, —-8) .

(3) The gradient oPQ is

yz_yl_ 4-(-2) 6 3
=%~ 10-(-4) T 147 7

. . : I
(4) The gradient of a line perpendiculaif@ is =3 .

( 7 )
(5) The equation d is

PhysicsAndMathsTutor.com
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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
4

%-% — 10-27 8

(2) The gradient of a line perpendiculaRBis

(3) The mid-point oRSis
(Bt ntv )

L)

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

2+10 3+1
2

N

N—
|

—

o
\

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

© Pearson Education Ltd 2C

PhysicsAndMathsTutor.com



Heinemann Solutionbank: Core Maths 2 Pagel of 1

Solutionbank C2
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Coordinate geometry in the (x,y) plane
Exercise B, Question 6

Question:

1
The lineMN is a chord of the circle centr{ 1,3 ) ,whbt@andNare ( -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
Y27 Y1 4- (-5) 4+5 9

X=X _ T-(-5) _ 7+5 " 12 —

3
4

(2) The gradient of a line perpendiculati is =

-1 —4
3 -

(Z)

(3) The coordinates of the mid-pointidN are

(B nt% ) zser -sea )
N A N N
(4) The equation dfis

y—yl:m(x—xl)

-1) -4
2 3

NN

T R GRS
2 ) Tt

)=

y+§:_74(x—1

(3] ()

—— /T

1 -4 4
Yt o= 3 Xt 3
(x6)
By+3=-&+8
8x+6y+3=8
8 +6y—-5=0
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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 bisector&B. The line
y = — 2x — 4 is the perpendicular bisector CD. Find the coordinates of the centre of the ci

Solution:

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

Question:

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

Solution:

(1) The gradient o6F is
"% _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
(e ut% ) c2¢4 ar0) (2 m
U )=\ 2 2 ): |22

(4) The equation of the perpendicular bisector is
y—yl=m(x—x1)

y-7=-1(x-1)

y-7=-x+1

y= -x+8

(5) Solvingy = - x + 8 andy = 3x — 24 simultaneously:
-X+8=3%-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) .
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Coordinate geometry in the (x,y) plane
Exercise B, Question 9

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

(a) Find the equation of the perpendicular bisector of

(i) 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
2

X-x ~ 1-3 7 8

The gradient of a line perpendicularR@Q is — 1 =2

-1
(7)
The mid-point ofPQ is

(e nte ) (ssu 16+12 ) f 3
I B T B WA

The equation of the perpendicular bisectoPQfis
y—y1=m(x—x1)
y-14=2(x-7)

y-14=%-14
y =2
(ii) The gradient oPR s
Y271 _ 6-16  -10
=% ~ -7-37 -10 =1
1
The gradient of a line perpendicularRRis - —-+ = - 1.

(1)
The mid-point ofPRis
(v woe ) (asn wee) _ (a2 oz _( )
N N N N
The equation of the perpendicular bisectoPBfis
y—yl:m(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:
2Xx= -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 i (3,6) .
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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
"% _11-19 -8
T 9-(-3) T 12

—-2
- 3

X=X

The gradient of a line perpendicularAB is

-2
(3
The mid-point ofAB is

[X1+X2 y1"3’2\\ _ [ -3+9 19+11\\ _

(T )T )

The equation of the perpendicular bisectoABfis
y—y1=m(x—x1)

(
)

k)
2

N o

(
\

y—-15

N |w

3
y-15=5x~-

3 21
y= X+ 5

(2) The gradient oBC is
Y270 1-11 -10 5

-15-9 — 12

Xy = Xq -24

- 12

. . . . -1 _
The gradient of a line perpendicularBG is 5

A =
(12)

The mid-point oBC is

[ﬁ w\\ [9+(—15) 11+1\\

\ 2 v 2 ) = \ 2 2 ) =

)
)

The equation of the perpendicular bisectoBGfis

Y=y =m(X=x)
I G
v )]

(
\

y-6=

5 LX_

PhysicsAndMathsTutor.com
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) - 12 6 3 21
(3) Solvingy = —-—x - gandy= 7x+ 7, simultaneously:

3 21 -12 6
Xt 5 = X-=

) . 3 21
Substitutex = - 3intoy = 7x+

3( \ 21
TR
-e 2
2 t 2

y:
12
y= 5
y=6
Check.

- 12 6
Substitutex = - 3 andy = 6 intoy = —;—x- 7

() _z2( )

6
6 _ _ 8
) = L)
% 8
6="7% -5
30
6= ¢
6=6 vV

The centre of the circle ( —3,6)
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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)

(€) (2,9),(4.3)

() (0, -4),(5,5)

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

() (-4,0), (3, -2a)

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

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

K (-4d,d), (d, -4d)

) (-e, -e), (-3, -%)

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

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

(0) (2V3-+V2,V5+V3), (4¥3-+2,3V5+ V3)

Solution:

(@) (%.¥) = (0,1), (%,Y,) = (6,9)
VOo-%) 2+ (v,-y;) 2

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

6% + 82

36+ 64

v 100
10

() (X, Y1) = (4, =6) , (%.,¥,) = (9,6)
VOo-%) 2+ (V,-yy) 2

[ (9-4)2+[6- (-6)]2

5+ 12

25 + 144

\ 169
=13
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(-1,4)

© (x.y%)=(3.1), (%,y,)

VOo-%) 2+ (v,-y,) 2
-1-3)2+ (4-1)2

(-4) 2432

16 +9

V25

5

(d) (x,y;) =(3,5), (X5,¥,) = (4,7)
\|(X2—X1) 2 + (Y2_yl) 2

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

12 + 2

1+4

\5

(e) (Xlryl) = (219) ’ (X21y2)
VOo-%) 2+ (v-yy) 2
(4-2)2+ (3-9)2

2+ (-6)2

(4,3)

L T I I T T 1
<
N
o

) (x.y) =(0, -4), (%.¥%) = (5,5)
VOo-%) 2+ (V,-yy) 2

| (5-0)2+[5-(-4)]7?

52 + 92

25 + 81

V 106

@ (X.y1) =(-2, -7), (%,¥,) =(5,1)

VOo-%) 2+ (V-yy) 2
[5-(-2)12+[1-(~-7)]2
(5+2)2+ (1+7)?2

72+ 8

49 + 64

V113

(h) (X]_iyl) =(-4a,0), (X2,y2) = (3a, —2a)

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

[3a— (-4a) ]2+ (-2a-0) 2
(3a+4a) 2+ (-2a) 2

(72) 2+ ( -2a) ?

492 + 42

53a2

\ 53{a2

=aV53

) (x.y) = (-b,4),(%.y,) = (-4, -2b)

V(x=x) 2+ (Y-yy) 2

[ —4b- (-b) ]2+ (-2b-4b) ?
(—4db+Db) 2+ (—6b)?

(-3b) 2 4 ( -6b) 2

9? + 3602

45p2

PhysicsAndMathsTutor.com
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=\9 x 5 xp?
= v 9v5(p?
=3bV5

() (X.yy) = (2c,¢), (%.Y,) = (6c,4c)
VOo-%) 2+ (v,-yy) 2

=\ (6c-2c) 2+ (4c-c) ?
=\ (4c) %2+ (3c) ?

= | 16c2 + 9¢?

=\ 252

= v 25{c2

=5c

(K) (x.y;) = (—4d,d), (x%,y,) = (2, -4d)
VOo-%) 2+ (V,-yy) 2

[2d- ( -4d) ]2+ (-4d-d) ?

(2d+4d) 2+ ( -5d) 2

(6d) 2+ ( -5d) 2

|36d° + 250

6102

61Yd?

d(61

) (x.y) =(-e, -e), (%.Y) = (-3, -5e)
VOo-%) 2+ (v,-y,) 2

[ -3e-(-e)]?+[-5-(-e)]?
(-3e+e) 2+ (-5e+e) ?

(—2) 2+ (—-4e)?

4e? + 16¢2

2087

4 x5 x¢

Va4 x \5x\e
=2+ 5e

(M) (x,y;) = (3V2,6V2), (%,y,) = (2V2,4V2)
V(x=x) 2+ (Y-yy) 2

(2V2-3V2)2+ (4V2-6V2)2

[ (- V2)2+ (-2V2)2

2+8

V10

() (x,y,) = ( - V3,2V3), (X%,Y,) = (3V3,5V3)
VOo-%) 2+ (v,-y) 2

[3Y3-(-3)]2+ (5V3-2V3)?2
(3V3+V3)2+ (3V3)2

(4V3) 2+ (3V3) 2

48 + 27

\ 75

{25 x 3

V25 x%x 3

543

©) (x;,y;) = (2V3=-V2,V5+V3), (x,Y,) = (4V3-+V2,3V5+ V3)
VOo-%) 2+ (v,-yy) 2

[4V3-N2- (2V3-+V2) 12+ [3V5+N3- (N5++3)]?
(AN3-V2-2V3+ V2)2+ (3V5+ V3-V5-1+3)?2

(2V3) 2+ (2V5) 2

PhysicsAndMathsTutor.com
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\12 + 20
\ 32
\|16><2
V16 x 2
442

© Pearson Education Ltd 2C

PhysicsAndMathsTutor.com



Heinemann Solutionbank: Core Maths 2

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:

(XlaY1) = (41 _3) ) (szyz) = ( _215)
VOo-%) 2+ (v,-y,) 2
(-2-4)2+[5-(-3)]2

( —6) 2+82

36 + 64

' 100

=10

Radius of circle = 1C.
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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,y) =(-10,2), (%,y,) = (14,9)
VOo-%) 2+ (v,-y,) 2

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

24 + 72

576 + 49

V 625

=25

So ( —10, 2) 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 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:

(XlaY1) = (61 _4) ) (szyz) = (0, _2)
VOo-%) 2+ (v,-yy) 2
(0-6)2+[-2-(-4)]?
(-6)2+ (-2+4)?2

[ (-6) 2+ (2)2

36+4

v 40

\|4><10

=V4x 10

=2V10

The diameter has lengtm210.

) 210
So the radius has lengti, ~ ¥ 10.
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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 centte whereQ andR have coordinates (11,12) and ( -5,0)

respectively. The poirRis (13,6) .
(a) Find the coordinates Gf.

(b) Show thaP lies on the circle

Solution:

(a) The mid-point oR is

[m w\\ _ [11+(—5) 12+0\\ B
> =

\2’2)_\ 2

(b) The radius of the circle is
VOo-%) 2+ (V,-yy) 2
(11-3)2+ (12-6) 2
8% + 62

64 + 36

\ 100

10

The distance betwedbhandP is
VOo-%) 2+ (V,-yy) 2
=\ (13-3)2%+ (6-6)7?
= £+02

=\ 1%

=10

SoP is on the circle

)
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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) (XlaY1) = ( —3,6) ) (szyz) = ( _3119)

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

[(=3) - (=3)1%+(19-6)?
-3+3)2+ (13)2

[0+ 13

13

13

(2) (x;,y,) =(=-3,6),(%,y,) =(-15,1)
\|(X2—X1) 2 + (Y2_yl) 2
[ -15- (-3) 12+ (1-6)?2

(-12)2%2+ (-5)2
144 + 25

V169

=13

(3) (XlaY1) = ( —3,6) ) (szyz) = (911)
VOo-%) 2+ (V,-yy) 2

=\[9- (=3)]2+(1-6)?2
=\ (12)2+ (-5)?
=\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
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Coordinate geometry in the (x,y) plane

Exercise C, Question 7

Question:

Pagel of 1

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

(a) Find the radius of (g, (ii) c,.

(b) Find the distance between the centres @indc,,.

Solution:

(a) (i) The centre of, is

(X1+X2 y1"y2\
L2 )T

The radius of:1 is

( 5+ (-3) 3+7\
2 2

\ )

VOo-%) 2+ (V,-yy) 2

42 + (-2) 2
16+ 4

\ 20

4 x5

=V4x 5
=25

(ii) The radius ot, is

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

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

P+ (-4)2
9+16

V25

5

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

(b) The distance between the centres is

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

© Pearson Education Ltd 2C

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

=10
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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) lieon acircle.
(a) Show that\UVW has a right angle.

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

Solution:

(a) (1) The distancBV is
VOo-%) 2+ (v,-y5) 2
[7-(=-2)12+(7-8)2
(7+2)2+ (-1)2

P+ (-1)2

8L+ 1

\ 82

(2) The distanc®W is

Y Oo=%) 2+ (v,-yy)
(=3-7)2+ (-1-7)2
(-10)2+ (-8)72
100 + 64

\ 164

(3) The distanc&W is
V(=) %+ (Y,-yy)
[-3-(-2)]2+(-1-8)2
(-3+2)2+ (-9)2

[ (—-1)2+(-9)7?

1+81
V 82
Now ( V82) 2+ (V82) 2= (V164)?2
U V82 V
V82 V164
W

i.e.UV?Z + UW? = VW2
So, by Pythagoras’ theoremUVW has a right angle &t.

(b) The angle in a semicircle is a right angle\8%is a diameter of the circle.
The mic-point of VW is

PhysicsAndMathsTutor.com
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(are n*% ) (7003 7e(n ) _ (723 7-1)
N A D

The centre of the circle (2,3) .
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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 that\ ABC has a right angle.

(b) Find the area of the trianc

Solution:

(a) (1) The distancAB is
VOo-%) 2+ (v,-yy) 2
(5-2)2+ (7-6)2
3% + 17

9+1

V10

(2) The distanc&C is
VOo-%) 2+ (v,-y,) 2
(8-5)2+ (-2-7)7?
P+ (-9)2

9+81

V90

(3) The distanc@C is
V(p=x) 2+ (v,-y,) 2
(8-2)2+(-2-6)72
62+ (-8)2

36 + 64

V100

Now ( V10) 2+ (V90) 2= ( V100) 2
i.e.AB? + BC? = AC?

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

(b) The area of the triangle is

1 . E E E 1
, X base x height =, ABxBC= ; V10V90= 3 V900=7 x30=15

© Pearson Education Ltd 2C

PhysicsAndMathsTutor.com



Heinemann Solutionbank: Core Maths 2 Pagel of 2

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 oABCD.

(c) Find the centre of the circ

Solution:

(@) (1) The length ofAB is

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

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

72+ 12

49 +1

V50

(2) The length oBC is

VOo-%) 2+ (V,-yy) 2
(7-6)2+ (3-10)?2

22+ (-7)2

1+49

V50

(3) The length ofCD is

VOo-%) 2+ (V,-yy) 2
(0-7)2+ (2-3)2

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

49 +1

V50

(4) The length oDA is

\|(X2—X1) 2 + (Y2_yl) 2
-1-0)2+(9-2)72

1+49

V' 50

The sides of the quadrilateral are equal.

(5) The gradient oAB is

2% 10-9 1

X=X, 6-(-1) 7

The gradient oBC is

Y27 3-10

_ =1 _
=] =-7

Xy = Xq 7-6

The product of the gradients = -1

VR
~N e
X
|
\l
1
|

N’

So the lineAB is perpendicular t&8C.
So the quadrilateradBCD is a square.

(b) The aree= 50 x v 50 =50
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(c) The mid-point oAC is
[X1+X2 y1+y2\\ [ -1+7 9+3
k 2 2 ) = k 2 1 2

So the centre of the circle (3,6) .
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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 (4, 7a) ,radius a

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

Solution:

(@) (X1vy1) =(3,2) r=4
So (x-3) 2+ (y-2)2=42
or (x-3)2+ (y-2)2=16

(b) (x,,y;) =(—-4,5) ,r=6
So [x-(—-4)] 24 (y-5) 2 - g2
or (x+4)2+ (y-5)2=36

©) (%.,y;) = (5, -6) r=243

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

€ (%,y,) = (-2V2, -3vY2) ,r=1

So [x— (-2V2) ]2+ [y-(-3V2)]2=1
or (x+2V2) 2+ (y+34V2)2=1

© Pearson Education Ltd 2C
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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= 1447

() (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=4
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= 144
or [x= (-4a) ]2+ [y-(-a)]?=(12)?
The centre of the circleis ( -a4 -a) and the radius is 82

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

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

Now V27 =Y9x3=v9x V3=3+3

The centre of the circle (3V5, — ¥5) and the radius i3 V 3.
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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 form &) 2+ (y-b) 2=r2
(@)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+y2+4x+9y+3=0
X+ax+y?+9y= -3

vov2 gy, 20, &
(x+2) 4\ 2)

(g\zﬁ

(x+2) 2+ \y"' 2)
So the centreis ( =2, —4.5) and the radius is 4.61 (2 d.p.)

(b)x2+y2+5x-3y-8=0
X2+ 5x+y?2-3y=8

(s, ([ 2\, s
2 ) 4

+ +
\x

=) T\

(s, (30,
GUED RN
So the centre is ( — 2.5, 1.5) and the radius is 4.06 (2 d.p.)

()22 +2y2+8+15-1=0
15

X2 +y2 +dax+ Sy- % =0
15

x2+4x+y2+ Sy= Y

(1), 2

(x+2)2-4+ \y+ 4) 6 =

AR

9
(x+2) 2+ \y+ : ) 2=187;
So the centreis ( =2, —3.75) and the radius is 4.31 (2 d.p.)

(d) 22+ 2y2-8x+8+3=0
2 4 \2 3 _
Xc+y —4Ax+4y+ 5 =0
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3
X —Ax+y2+dy= —

3
(x-2)2-4+ (y+2)2-4= -3

13
(x-2) 2+ (y+2) 2= 3
So the centre is (¢ — 2) and the radius is 2.55 (2 d
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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)

©)x2+y2=2%, (7, -24)

(d) (x-2a) 2+ (y+5a) 2=20a2 (6a, —3a)

(e) (x-3V5) 2+ (y- V5) 2= (2V1C) % ( 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=22+32=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 = 2%
So the circle passes through (7, —24) .

(d) Substitutex = 6a,y = — 3ainto (x-2a) 2+ (y+5a) 2=20a2
(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= ¥V 5,y= - Y5into (x-3V5) 2+ (y- V5) 2= (2v10) 2

(x-3V5) 2+ (y-V5) 2= (V5-3V5)2+ (- V5-+Y5)2=(-2V5) 2+ ( -2+5)
2=4x5+4x5=20+20=40= (V40) 2

Now v40={4x10=V4x V10=2V 10V

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

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

or (x-8) 2+ (y-1) 2=25
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PhysicsAndMathsTutor.com

Pagel of 1



Heinemann Solutionbank: Core Maths 2 Pagel of 1

Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

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

Question:

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

Solution:

(1) The centre of the circle is
[X1+X2 y1"3’2\\ (5+(—2) 6+2\\ /
N N )\
(2) The radius of the circle is
VOo-%) 2+ (v,-y,) 2

3 )

N | w

8} _ [z
R

= \5—2}2+(6—4)2
{ (1o
49
= 7+4
49 16
= +

N
|
w
N—
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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=y2

(-2)2+(1)2=r2

4+1=r?

5=r2

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

Question:

The liney = 2x + 13 touches the circk + (y-3) 2=20at ( - 4,5) . Show thatthe radiusat ( -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
Y271 5-3 2 1

X=X ~ -4-07 -4 7 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

2™ % 3-(-6) 3+6 9
X=X, 2-(-1) ~ 2+1 _ 3 =3
(3) Rearrang& + 3y — 11 = 0 into the forny=mx + ¢
x+3y-11=0
y-11= —-x
y=-x+11
1 11
Y= 7 X+t g

1
So the gradientof + 3y - 11 =0is - 3
(4) The product of the gradients is

1
3x -3 =~

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:

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

Y Oo=%) 2+ (p=y) 2=\ (4-1)2+ [6- (-2) ] 2=\P+&={9+64=173
(2) The equation of the circle is

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

or (x-4)2+ (y-6)2=173

(b) (1) The gradient of the line joining (1, —2) and (4,6) is
Yo~ Y1 6-(-2) 6+2 8

Xp= Xy 4-1 3 3

o)l w

(2) The gradient of the tangent-isi =
8
(g)

(3) The equation of the tangent to the circleat (1, - 2) is

y_ylzm(x_xl)

(oY 2 )
TR T
3

y+2=-73 \x—l

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= 45meets thix-axis

Solution:

Substitutey =0 into (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) .
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Coordinate geometry in the (x,y) plane
Exercise E, Question 2

Question:
Find where the circl (x-2) 2+ (y+3) 2= 29 meets thy-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 th&axis at (a, 0) and thej-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=+ 25
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=234atA 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
XX-—6x+9+x2-2x+1=34

2x2 - 8x+10 =34

22 -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 cAandBare (6,10) 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 = 0 meets the circl (x+3) 2+ (y+5) 2=65.

Solution:

Rearrangingk+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+ BXx+9+x2=65

2x? + 6x+9 =65

2x2+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 the circle ( —=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 - 10into (x—2) 2+y2=25

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

X2 = Ax + 4 +x2 — 20x + 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 s 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]2=32

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

X2+ (8-x)2=32

X2+ 64 - 16K+ 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
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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
X+ 25=4
4y = 3x + 25
3 25
Y= aX* oy

. 3 25
Substitutey = 7 x + 7|nt0x2+y =25

X2 + (%x+ % ) 2=75

s, 9 , 150 625
X+ Xt e Xt g =25
25, 150 225

16Xt 16Xt 15 =0

25¢% + 15 + 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]12=20

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

X2 —4x+4 + &2 - 16x+ 16 = 20

5x2 — 20x + 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 oAB is
VOo-%) 2+ (v,-y,) 2
(4-0)2+[6-(-2)]72
42+ (6+2)7
42 +8
16 + 64
\ 80
\|4 x 20
=V4x 20
=2V20
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 liney = 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) Substitutex =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) ?=4

(3-p) = V4

3-p= %2

So3-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 axesfAandB. 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=2x%-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

(xte ntv ) [ o+a -sv0 ) [ a

A AR

The length of the diameter is
VOo-%) 2+ (v,-yy) 2

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

16 + 64

\ 80

\|16><5

V16 x \ 5

=445

o) ()
2 ) )

\ 2, -4

. 445
So the length of the radius7s,~  =\5.

The centre of the circle is (2, —4) and the radiuss32
So the equation is

(X_X]_) 2+ (y_yl) 2=r?
(x=2) 2+ [y-(-4)]1%=(2V5)7?
(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:

(a) The radius is
VOo-%) 2+ (v,-y,) 2
(8-4)2+ (10-0)2
42+ 10

16 + 100

V116
=229

o e _ _

o
—_—
e
=
=
=
Y
e

The centre is on the perpendicular bisector of (4,0) aad(Q) . So
4+a

2
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 thx-axis atP andQ. Find the coordinates P andQ.

Solution:

Substitutey = 0into (x-5) 2+y2=236

(x-5)2=36
x-5=+36
X—-5= %6

Sox-5=6 = x=11
andx-5= -6 = x=-1
The coordinates (P andQare ( -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=0into (x+4) 2+ (y-7) 2=121
42+ (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 10t and7 - + 10&.
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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

© Pearson Education Ltd 2C

PhysicsAndMathsTutor.com



Heinemann Solutionbank: Core Maths 2

Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

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_yl_ 1-(-7) 1+7 8
x2—xl_5—(—3)_5+3_8_1

) !
So the gradient of the tangent is 71y = -1

The equation of the tangent is
y—y1=m(x—x1)
y-(-7)=-1[x-(-3)]
y+7=-1(x+3)
y+7=-x-3

y= -x-10o0rx+y+10=0

© Pearson Education Ltd 2C

PhysicsAndMathsTutor.com

Pagel of 1



Heinemann Solutionbank: Core Maths 2 Pagel of 1

Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

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

Question:
Thecircle (x+3) 2+ (y+8) 2=100 meets the positive coordinate axe& @, 0) andB (0 ,b) .
(a) Find the value of andb.

(b) Find the equation of the lirAB.

Solution:

(a) Substitute/ = 0 into (x+3) 2+ (y+8) 2=100
(x+3)2+82=100

(x+3) 2+64=100

(x+3)2=36

x+3=+ V36

XxX+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=91

y+8= + 401

Soy+8=+4V91 = y=+V91-8
andy+8=-V91 = y=-191-8
Asb>0,b= 91 -8.

(b) The equation of the line joining (3,0) and (6/91-8) is
Y-y, X=X
Y27 - XX
y-0 x-3
(Vo1-8) -0~ 0-3

y x-3
yo1-8 7~ -3

©
©
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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 axeS &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=+ 165

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

(b) AV
ND(0.V165+5)

> .
9] NC(10,0)™

The area ofAOCD is

(

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

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

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

Solution:

(a) By symmetryp = 0.

AY
SN
A2
"'xi,/”z ?’ \\\\,\ ,,f"l >
70— | _A10)° %

Using Pythagoras’ theorem
Q2+ 72 = 2%

0% + 49 = 625

> =576

q= + V576

g= +24

Asq>0,q=24.

(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=23C.

Solution:

The distance between (0,0) and (5, -2) is
VOo-%) 2+ (v,-yy) 2

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

52+ (-2)2

25+4

V29

The radius of the circle is/ 30.

As V¥ 28< 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 linedB andBC are chords of the circle. Find
the coordinates of the centre of the cil

Solution:

(1) The gradient oAB is

27N 8-0 8 8

xp-x = 4-(-4) = 4+4a -8 =1

-1
(2) The gradient of a line perpendicularB is 1 - L

(3) The mid-point ofAB is

(e %% ) axs o0ve ) _
N N N
(4) The equation of the perpendicular bisectoABfis
y—yl=m(x—x1)

N o
N | oo

Yoo,
) )

_\0’4

y-4= -x

y= -X+4

(5) The gradient oBC is
27% 0-8 -8
x2—xl: 6-4a- 2 - 4

(6) The gradient of a line perpendicula®G is - (_14) =
(7) The mid-point oBC is
(% n% ) axe 80} (10 &)
\2*2):k2’2):k2*2)
(8) The equation of the perpendicular bisectoBGfis
y—yl:m(x—xl)

s )
y-4=7,, x=-5

)

5
4

IN

<
|
N
1
ENE e

X —

1 11

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

ioou
aX+ = -x+4
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X + =4

NG|

4
3
4

ENR RS

X =

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 that\RST has a right angle.

(b) Find the equation of the circ

Solution:

(a) (1) The distance betweBandSis
VOo-%) 2+ (v,-y5) 2

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

=\112 + 12

=\121+1

= V122

(2) The distance betwe&andT is
VOo-%) 2+ (V) 2
(8-7)2+ (-7-4)2

12+ (-11)2

1+121

V122

(3) The distance betwedhandT is
VOo-%) 2+ (v,-yy) 2

[8- (-4)12+ (-7-3)?2
(8+4)2+ (-10)7?

12+ (-10) 72

144 + 100

\ 244

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

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

1 1 1 1 1
> % diameter =5 V244 = 514x61=5V4x V6l=7 x2V61= 161

(2) The centre of the circle is the mid-pointRif:
(X1+X2 y1">’2\
N

((-a+8 3+(-7) ) [ 4
= 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

N A
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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:

(a) (i) (1) The gradient of the line joinidgandB is
27N 9-7 2 _2_1

X=X, 1-(-7) _ 1+7 8 ~ 4

) . . . 1 -
(2) The gradient of a line perpendicularB is - = = = -4

(3) The mid-point ofAB is
(e nt% ) (721 700} _ [ -6 16 )
k2*2):k2'2j:k2*2j
(4) The equation of the perpendicular bisectoABfis
y—y1=m(x—x1)

y-8= -4[x- (-3)]
y-8=-4(x+3)

y-8= —-4-12

y= —-4-4

(ii) (1) The gradient of the line joininG andD is
Y27 Y1 1-1 0

x-% = -7-3- -10-0

So the line is horizontal.

((are ntye ) sr(-7) 1s1 )
)

(2)Themid—pointof::Disk > 1 2 ):k 5 S

1
o
NN

(3) The equation of the perpendicular bisecto€bfisx = - 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) liesonthecircle X+1) 2+ (y-3) 2=106.

(b) AsQ is 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¢€
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Coordinate geometry in the (x,y) plane
Exercise F, Question 15

Question:

The liney = — 3x + 12 meets the coordinate axe®\a&ndB.
(a) Find the coordinates #fandB.

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

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

Solution:

@y=-3x+12

(1) Substitutex = 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
( X X N1tY, \ 0+4 12+0\

_
k 2 ! 2 ) k 2 2

(©) AY

A(0,12)

>
0 B(4,0)"

«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
VOo-%) 2+ (V,-yy) 2
(4-0)2+ (0-12)2
2+ (-12)°2
16 + 144
V160

) ) V160
So the radius of the circle 55

The equation of the circle
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(Meo\
(x=2)2+ (y-6) 2= ?
)

160

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

(x-2) 2+ (y-6) ?=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)
A
A(-5.5
(-3, }>< | ><BU,S)
: x({BJ)
|
I r
(2.0 O s ,j
: W -{-v'-}
|
|
|

(2) The mid-point ofAB is

(a0 e ) ser oses ) fca o) )

N N A N N

So the equation of the perpendicular bisectokibisx = - 2.

(3) The mid-point ofZD is

(ST I EE I TV DR I (- D I R D I e
N A N N N

So the equation of the perpendicular bisectdZfisy = 0.

(4) The perpendicular bisectors intersectat ( —2,0) .

(5) The radius is the distance between ( -2,0) and ( -5,5)
VOo-%) 2+ (v,-yy) 2

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

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

[ (-3) %+ (5)?

9+ 25

V 34

(6) So the equation of the circle centre ( -2, 0) and radiB4 is
[x=(=-2)]2+ (y-0)2=(V34)?

(x+2) 2+y2=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) ,wheramrd Bare (3,7) and ( -5, 3) respectively. ACa 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
g= -9

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

(Xz_xl) 2+ (yz_yl) 2

=\(-5-3)2+(3-7)?2
=\ (-8)2%+(-4)2
=\64 + 16

=80

The length of B4s
\|(X2—X1) 2+ (YQ_yl) 2
(-5-1)2+[3-(-9)]72
(-6)2+ (3+9)?2
(=6)2+ (12)2
36 + 144
\ 180
(4) The area of ABC s
1

1 1 1 1
5 V180780 = 3 V14400 = 5 } 144 x 100 =5 V144 x Y 100 = 5 x 12 x 10 = 60
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Coordinate geometry in the (x,y) plane
Exercise F, Question 18

Question:

are the vertices of a triangle.

N |-

RER I
e ) A

N |-

BRER
2 )

The pointsA( -1,0) ,B

(a) Show that the cirche? + y2 = 1 passes through the vertices of the triangle.

(b) Show tha AABC is equilatera

Solution:

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

1 3
(2) Substitute S ) into@ + y2 =

is on the circle.

(1 -43)
L2’ )

. r( 1 V3 \ )
(b) (1) The distance between ( —1,0) a\dg = / is

VOo-%) 2+ (v,-yy) 2
i
2\

1
> t1

P E R
\2‘0/

N
m|< L1

L)
")
L[
"\

s

|
—~| |

3
2

N—
N—

o [
\

3
oy

|
o

PhysicsAndMathsTutor.com



Heinemann Solutionbank: Core Maths 2

1
(2) The distance between ( —1,0) ar{d 3

V3

)
>

— 3\2_’_(_\/3\2
>) L)
S 3
=V a4ty
B
=Y 4
=3

(3) The distance betwee{
)

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

143 )
2 ’2}

al

(1 1),
)
P+ (-V3)2
0+3
V3
So0AB, BC andAC all equal v 3.
AABC is equilatera
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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- V3,5) lieonthecircle k-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=12

02 + ( _2) 2-y2

r2=4

r=2

(b) (1) The distance between (2,2) and (28,5) is
VOo-%) 2+ (v,-yy) 2
(2+V3-2)2+(5-2)2

[(V3) 2+

3+9

V12

(2) The distance between (2,2) and (2/8,5) is
VOo-%) 2+ (v,-y5) 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
VOo-%) 2+ (v,-y,) 2
[(2-V3) - (2+3)]2+ (5-5)2
(2-V3-2-V3) 2+

(-23)2

| (—2)2x (V3)2

4 x3

V12

SoPQ, QRandPRall 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 onacirclecentre( —2 '2] .The liBE is a
diameter of the circle.

(a) Find the value g andg.

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

(c) Show thaAB is perpendicular tAC.

Solution:

. : . 5
(a) The mid-pointof ( —6,0) andp(, q) is -35.,2

( )
L%

( )
\ )

( -6+p 0+q

K 2 ! 2

N o

So

).
)

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

X%-% _ -6-(-3)  -6+3 -3 3

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

Y2~ Y1 4-(-2) 4+2 6 3

X=X,  1-(-3) _ 1+3 4 ~ 2

(c) Two lines are perpendicularmf, x m, = - 1.
2 3_ .,

Now - 5 x 5= -1

So0AB is perpendicular tAC.
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