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Exercise 2A

1a (x,0)=(42)(%.,)=(68)
{53 ) (5228 (8]

b (x,21)=(0,6).(x,7,) =(12.2)
(s5m ) 82 (5
(%:21)=(2:2)s(32.02) = (-4.6)
o) R (2
d (x,01)=(-6.4).(x.7,) =(6.4)

(i3 ) (52560
e (%:2)=(7.4).(x.0,)=(-3.6)

o (B9
p (021)=(=5-5).(x.0,) = (~118)
{3 (2L 2
(x%:21) = (6a,4b).(x, 7, ) = (2a,-4b)

So(xl X ’yl +y2j:[6a+2a’4b+(—4b)):(8_a 9):(4(1,0)

2 2 2 2 272

(-1.9)

b (501) = (~40.0).(5,.7,) = (3u.-2v)

So(x'+x2 yl+y2J_ —4u+3u 0+(—2V) _(i _vj
2 7 2 2 72 2’
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i (x,»)=(a+b,2a=b),(x,,y,)=(3a—b,~b)

So(lerx2 y1+y2j_[a+b+3a—b 2a—b+(—b)j_(4a 2a-2b

2 2 2 2 2 2 j:(za’a_b)

(xl,yl)=(4\/§,1),(x2,y2)=(2\/§,7)
So(x1+x2 y1+y2j:(4\/§+2\/§ 1+7j (6\/_ SJ (3\/— 4)

2 2 2 2

K (50) = (V2332 4453) (1.3:) =342 452 4245)
S( y1+yzj 2Bz a3 W2+a3+(24243)

2 7 2 2 ’ 2

42 2\/§+6\/§J

27 2

= (22,42 +343)

2 A(—2, 5) and B(a, b), midpoint M(4, 3)
Midpoint = [_x, T Aty +y2)
2 2

2
(4.3)= —2+a,5+b
2 2
4= —2ta and3=ﬂ
2
a=10and b=1

3 (x0) =(=4.6).(x,,,) =(7.8)

So x+x, ywty, ) (—4+7 6+8) EE _ 27
) 2 2 2’2 2’

The centre is (%, 7).

T fen(33)
%2:72) 574
4a 2a —3b 5b) (6a 2b
SofBitX MHW)_ |5 5 4 4| |5 4| (3ab
) 2 0 2 272 574
b
4
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5 a A(-3,-4) and B(6, 10)

centre of circle = midpoint = (x, ;xz el ;y2j= (_3;6,_4;10j= (i’3j

b y=2x
When x = % , V= 2(%) = 3, therefore the centre of the circle (%,3) lies on the line

y=2x.

6 J é,i and K —1,2
43 2
(=) 242
centreofcirclezmidpointz(xl-;xz,yﬁyz):(4 ( 2)’3 :(l é)

y=8x+b

7 (% 21) =(0,-2),(x,,,) = (6,-5)

So x+x, y+y, | [0+6 _2+(_5) _ E__7 _ 3_1
2 7 2 27 2 272 )

7

Substitutex=3 and y= 2 intox—2y—10=0:

(3)—2(—9—10:%7—10:0

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

g (n)=(ab)(x.0)=(2-3)
The centre is (6, 1) so

a+?2

2
a+2=12
a=10

=6

2
b3,
2
b-3=2
b=5
The coordinates of G are (10, 5).

(8]
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(‘xl’yl):(pﬂq)ﬁ(xzayz) :(3a,_7a)
The centre is (—2a, 5a) so

(p+3a ’ q+(—7a)J (2a50)

2 2
p+3a

—2a

qg=17a
The coordinates of C are (—7a, 17a).

(x5, 0)=(3,P).(x,,3,) =(g.4)s0

(3+_‘] p+4j:(5 6)
2 7 2 ’
3

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free.



INTERNATIONAL A LEVEL

Pure Mathematics 2 Solution Bank

1 (xl,yl) =(—4,2a),(x2,y2) =(3b,—4)

SO

(—4+3b’2a—4j:(b’2a)
2 2

—4+3b
2
—4+3b=2b

—-4=-p
b=4
2a—4

=b

=2a

2a—4=4a
—4=2a
a=-2

so a=-2,b=4

Challenge

a B(7, 11) and C(p, q). Midpoint of BC is M(8, 5)
Midpoint - [%u

2
(g,s)z(ﬂ_zﬂ,“jj
2 2
g = T+ p and 5 = l11+¢
p=9and g=-1

b A(3,5)and B(7, 11)

Midpoint 4B = = (“77,52“} (5, 8)
Equation of line joining (5, 8) and M(8, 5):
y—-8 x-5
5-8 8-5
y—8=—-(x-5)

y=—x+13

¢ Gradient of line AC = 22721 — -D-5__
Xy, =X 9-3

The gradient of the line y =—x + 13 is —1. The two gradients are equal so the two lines

are parallel.
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Exercise 2B
1 a A(-5,8)and B(7, 2)
Midpoint = (_5 7 %j
=(1,5)

The gradient of the line segment AB = oy oo 228 _ 1
X, — X, 7-(=5) 2
So the gradient of the line perpendicular to 4B is 2.
The equation of the perpendicular line is
y=yn=m(x-x)
m=2and (x,y) =(1,5)
Soy—-5=2(x—-1)
y=2x+3

b C(-4,7) and D(2, 25)

Midpoint = (_4; 27 +225 j = (-1, 16)

Yomy 2577

The gradient of the line segment CD = =
x,-x  2-(-4)

So the gradient of the line perpendicular to CD is —%.

The equation of the perpendicular line is
y—y =m(x—x)

m= _% and (xl’yl) =(_19 16)

Soy—16= —%(x— (1))

1 47
= __x—|— -
R
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1 ¢ EG3,-3)and F(13,-7)
Midpoint = (3 13 (+ (_7)j= (8, -5)
2 2
V=N _ _7_(_3) — _2
X, — X, 13-3 5

The gradient of the line segment EF =

So the gradient of the line perpendicular to EFis % .

The equation of the perpendicular line is
y=y =m(x-x)

m=2 and (x,3) = (8,5)

Soy—(-5)=2(x~9)
5
+5=2x-20
4 2

5
=—x-25
)

d P(—4,7) and O(—4, -1)
Midpoint = (‘4 +2(_4) J +§_1)J= (—4, 3)

P and Q both have x-coordinates of —4, so this is the line x = —4. So the perpendicular to
PQ is a horizontal line with gradient 0.
The equation of the perpendicular line is

Yy=n :m(‘x—xl)

m=0and (x,,y,) =(-4,3)

Soy—3=0x—(—4))
y=3

e S(4,11)and 7(-5, 1)
Midpoint = 4+(_5),11+(_1) = —1,5
2 2 2
Yoy _ -1 _ 4
x-x -5-4 3

The gradient of the line segment S7 =

So the gradient of the line perpendicular to ST is —% .

The equation of the perpendicular line is
y—y =m(x—x)

m= —% and (x,,y,) = (—l,SJ

2
3 1
)
3 3
y—>5= —Zx— 3
e
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