4.4 Answers

A-Level Pure Mathematics, Year 1
Additional M athematics

GCSE
Coordinate Geometry
4.4.1 Solutionsto 4.2 Example (Teaching Video)
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. AY 1- (-5 6
fAB: = = — =
Gradient o AX i3 > 3
1

The line perpendicular B will have gradient-— 3

(“Sign changed reciprocgl”

Equation of perpendicular bisector:

y=nNMX+C
1
-2=-— x3+cC
c=-1
1
Thus, =-—x-1
y=73

[ 4 marks]



4.4.2 Solutionsto 4.3 Exercise

Answer 1
(i) % (ii) _%
[ 1, 1mark ]
Answer 2
(i) y=-%x+—% (ii) ——% (iii) -g
[1,1, 1 mark ]
Answer 3
_ 5 _2
y=73%73
(i) % (ii) _%
[2, 1mark ]
Answer 4

2 5 . 2
2X+3y=5=>y= —§x+ Ewhlchhasgradlen% 3

Require a line with the sign changed reciprocal gradient threGght )

y=nmMX+C
3 1
4=—x3+¢C cC=-—
2~ = 2
,_3 1
Ty ERXTY
[ 3marks]
Answer 5
Midpoint PQ = 9+ D 0408 _ (4 3
2 2
0-6 6 3
GradientPQ = ———M = —— = — —
Q 9- (-1 10 5
Require a line with the sign changed reciprocal gradient throdgts)
y=nmX+C
3:£x4+c:>c:—£
3 3
'.y:%x—%:Sx—S’y—llzo

[ 5marks]



Answer 6

(a) 3x+5y—2:0:>y:—%x+%

. The linel, has a gradient of- %
[ 2marks]
(b) Requirel, to have sign changed reciprocal gradient through 1)
y=nmX+C
5
= %3 = -4
3 x3+C=>¢cC

5
Ty=—x-4
=3

1

[ 3marks]

Answer 7
(a) Putx =3intoy=5-2x=>y=-1
- As the answer was 1, the point(3,—-1) isonL
[ 1 mark ]
(b) The sign changed reciprocal gradient throggh— 1) leads to,
y=NnMX+C

i><3+c:>c——E
2 2

-1

1 5
y > 5 y

[ 4 marks]



Answer 8

. 4 - (-1 5 (-2 -3 -5
[ = —— == =1 -~ 9 __- _1
(i) Mag 0- (5 5 Mep 5> _ 7 _5
s Asmys = mep, ABis parallel taCD
_3-4 -1 _-2-(-1) -1
Mc =270~ 77 A= 5 "5 T 7

- Asmgc = Ny, BC is parallel taDA
Taken together, these two results show ABED is a parallelogram

[ 2marks]
(if) 4B = 0 - (52 + (4- (-1)? = VEO
IBC| = (7-02+@3-42 = V50
ol = J@-72+(-2-32 =50
DAl =V 2~ (-52+ (-1 - (-2)%2 = V50
~.As|AB| = |BC| = |CD| = |DA|, ABCDis arhombus O
(All sides have the same lengtfi50 )
[ 2marks]

(iii)  Asm X mgc # — 1the linesABandBC are not perpendicular
which they would be, iIRBCD where a square.
. ABCD is not a square O

[ 2marks]



Answer 9

(a)

(b)

(c)

(d)

(e)

2y — 3 — k = 0with A(1, 4)
= 2x4-3x1-k=0

k=5
[ 1mark ]
3 5
2y -3 -5=0 = —X+ —
y =Y > X 5
. .3
. The gradient ok, ISE
[ 2marks]
The sign changed reciprocal gradient throagh, 4) leads to,
y=nmMX+C
4:—£><1+c:>c:£
3 3
-.y:—%x+% = 2X+3y-14=0
[ 4 marks]
Where a line crosses theaxis, y =0
2X+3x0-14=0
2x = 14
X =17 = B(7, 0)
[ 2marks]

A(l, 4), B(7, 0)

|AB| = /(7 - 12 + (0 - 42
= Ve + 42
= 52
= 213

[ 2marks]



Answer 10

(a) 3x+2y—8:0:>y:—%x+4

. the linel, has a gradient of- %

[ 2marks]
(b) 3x+2:—%x+4
multiple through by 2
6Xx + 4 = -3x + 8
9% = 4
Lo A
9
4
=3X —=+2
y X 5 +
_ 10
-3
.. Pis the point( i 1—0)
9" 3
[ 3marks]
, . 1 1
(c) To find the pointA, 1:3x+2:>x:—§:>A(—§, 1)
: . 3
To find the poinB, 1 = —?x + 4
multiply through by 2
2=-3X+8
X=2= B(2, 1)
1
Area A = —bh
Be =3
(o3 -
2 3 3
1 7 7
= — X — X —
2 3 3
49
=18 (about 2.72
[ 4 marks]
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