INTERNATIONAL A LEVEL

Pure Mathematics 1

Exercise 5G

1 a (x,»%)=01),(x,,)=(6,9)
\/(xz—xl)2+(y2—yl)2
= J(6-0)* +(9-1)’
NG

b (xl,yl):(4,—6),(x2,yz):(9, 6)
\/(xz _x1)2 +(, _y1)2
=J(9-4)* +(6-(-6))°
=5 4127

=4/169
=13

¢ (x1> yl) =3, D, (xz, )’z) =(-1,4)
\/(xz —X )2 +(y2 _yl)2
= J(=1-3) +(4-1)

N
N
5

d (xl,yl):(3, 5), (xz, y2)=(4, 7)
\/(xz —xl)Z +(, —y1)2
= J(4=3)* +(7-5)
N
=+1+4

W

Solution Bank @ Pearson

(3% 1) = (0, =4), (33, 33) = (5,5)
\/(xz R )2 +( - )2
=J(5-0) +(5-(-4)°

=57 +9°

=25+81

=4/106

(x, ) =(2,-7),(x,, »,)=(5,1)
\/(xz =5 ) +(n-n)

= 5= (-2’ + (1= (7))’

= J(5+2)2 +(1+7)

7 +8

=49+ 64

=4/113

A(=3,5), B(—2,-2) and C(3, —7).
Lines are congruent if they are the
same length.

For the line AB:
(xla yl) = (_39 5)) (xza yz) = (_27 _2)

4B = (- ~(3) +((-2)-5)
=50

For the line BC:

(xl, J’1) =(-2,-2), (xz, yz) =@3,-7)

BC =\(3-(-2))* +((-7) - (-2))}
=50

AB = BC, .. they are congruent.
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P(11,-8), (4, —3) and R(7, 5).

Using the distance formula, and taking
the unknown length as d:

d =\/(x2 _x1)2 +(», _y1)2

For the line PQ:
(x19 yl) =(11,-3), (xza J/2) =(4,-3)
PO =(4-11)* +((-3)~ (-8))’
= (=7 +5
=74
For the line OR:
(xl’ yl) =(4,-3), (xz’ yz) =(7.5)
OR= \[(1-4) +(5—(-3))"
= 3? +8’
=73

PQ # OR, therefore the line segments
are not congruent.

The distance between the points

(-1, 13) and (x, 9) is /65 .

Using the distance formula, and taking
the length as d:

d’? =(x, _x1)2 +(, _yl)z
65=(x—(=1))> +(9-13)°
65=(x+1)* +(-4)
65=x"+2x+1+16

X +2x—48=0

x+8)(x—6)=0

x=—8orx=6

5
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The distance between the points
(2, y)and (5, 7) is 3410

Using the distance formula, and taking
the length as d-

d’ =(x, _x1)2 +(, _yl)z
90=(5-2)"+(7—y)’
90=3"+49—-14y+)°

¥y —14y—32=0

y—16)y+2)=0
y=16ory=-2

[;:y=2x+4, gradient = 2
l,:6x—3y—-9=0

Rearrange line /, to give:
3y=6x—-9
y=2x— 3, gradient =2

Lines /; and /, both have gradient 2
so they are parallel.

Line /; 1s perpendicular to line /; so
it has gradient — 1.

It also passes through the point (3, 10).

Y=y =mx—x)
y=10=—3(x-3)
2y—20=-x+3
x + 2y — 23 =0 is the equation of /,

l:y=2x—3
[y: 2y=—x+23

Dividing through by 2:
y=-3x+3

At the point of intersection the two
expressions for y are equal, so:
2x—-3=-1x+%
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6 ¢ Then multiplying through by 2:

75

4x—6=—x+23 6 dd=—
Si z 22?99 The perpendicular distance between

29

Substituting x = < into y = 2x — 3:

[, and [, is %\/g

Y =2(%)—3 7 Point P is on the line y = —3x + 4.
-4 Its distance, d, from (0, 0) is v/34 .
The point of intersection of the lines /, d=x,—x)+(,-y)
and Iy is (%.,%). 34 = (x—0) +(y—0)?
w2 2
[, and /, are parallel so the shortest 3=x"+y
distance.betwee.n them is the Solve 34 =% + % and y = —3x + 4
perpendicular distance. simultaneously
L, is perpendicular to /, and therefore is 34= xj + (—ij +4)?
perpendicular to L,. 10— 24 31‘; :36 +9x" —24x+ 16
X" —24x— 18 =
I, and [ intersect at (2,4). 5¢ = 12x=9=0
(5x+3)(x—3)=0
Now work out the point of intersection x=—%orx=3
for lines /; and /5.
=3 =-3(-3 =2
llly:2x+4 When x 5.V 3( 5)+4 5
cp=—Llygp2
by Rl Whenx=3,y=-33)+4=-5
2x+4=-1x+%
4x+8=-x+23 So P is the point (—2,2) or (3, -5).
5x=15,x=3
Whenx=3,y=10 8 a In ascalene triangle, all three sides

The point of intersection of the lines /,
and /5 1s (3, 10).

Now find the distance, d, between
(3,10) and (2,%).

d= \/(xz _x1)2 +(, _y1)2
=\(2-3) +(2-10y
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have different lengths: AB # BC # AC.

A2, 7), B(5, —6) and C(8, —6).

AB =/(5-2)* +((-6)-7)
3? +(-13)°
178

BC

JB=5) +((=6)~ (~6))’
=3 +0°
3
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8 a AC=\(8=2)’+((-6)-7)

= /6 +(~13)’

=~/205
AB # BC # AC therefore ABC is a
scalene triangle.

b Draw a sketch and label the points

A, B and C.

).‘ A

Area of AABC 1

([

1= |

X o
o
X

[S—

(8]

9 a l:y=Tx-3

L:4x+3y—41=0

Substituting /, into /, gives:
4x+3(7x—3)—41=0
4x+21x—-9-41=0
25x =50
x=2

Substituting x = 2 into y = 7x — 3
gives y =11.
A is the point (2, 11).

When /, crosses the x-axis, y = 0.
So4x+3(0)—41=0
4x =41

x=4

B is the point (4, 0).

9 ¢

10a

The base of AAOB is 4.
The height of AAOB is 11.

[;: 4x — 5y — 10 = 0 intersects the
x-axis at 4, so y = 0.

4x—5(0)—10=0
4x=10

= 3
X=3

A is the point (3,0).

l,: 4x — 2y + 20 = 0 intersects the
x-axis at B, so y =0.

4x —2(0)+20=0
4x =-20
x=-5
B is the point (=5, 0).

1: 4x =5+ 10, I,: 4x = 2y — 20

Where the lines intersect:
S5p+10=2y—20
3y=-30
y=-10

Substituting y = —10 into
4x =5y + 10:
4x =—40

x=-10

[, and /, intersect at the point
(—10,-10).

The base of AABCis 71.
The height of the triangle is 10.
Area AABC =1 x 74 x 10

s
2
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11a R(5,—2)and §(9, 0) lie on a straight line. 11d TR= \/(5 —0)? +((-2)-8)

The gradient, m, of the line is:

The equation of the line is:
Y=y =m(x—x)
y=(2)=3(x-95)

y+2

o= = Nl
~
|

xX—

SRR 9N

<
I

b [, is perpendicular to /, so the gradient

of [, is—2.

The equation of the line is:
y—y =m(x—-x)
y=(2)=-2(x-5)
y+2=-2x+10
y=—"2x+38

¢ The y-intercept for line /, is 8.
T is the point (0, 8).

d RS=\(x,—x)* + (3, — )
= O35 +(0-(-2)’
=442
=20

=/4x5

=25

= 5% + (=10’

e The base of ARST is RS, 2\/5.
The height of ARST is RT, 5/5 .

Area ARST = £x 2[5 x 5./5
=25

12 a |/ has gradient m = — 4 and passes
through the point (—4, 14).

y=y=mx-x)
y=14=—}(x—(-4)
4y—-56=—x—-4
x+4y-52=0

b Where /, crosses the y-axis, x = 0.
0+4y—52=0
y=13
A 1s the point (0, 13).

¢ [, has gradient, m = 3 and passes
through the point (0, 0).
y=23x

To find point B, substitute /, into /,:
x+4(3x)—-52=0
13x-52=0
x=4

Substitute x =4 into y = 3x.
y=12
B is the point (4, 12).

d The base of AOAB is O4 = 13.
The height of AOAB is the distance
of B from the y-axis =4
Area AOAB = 1x 13 x4=26
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