AQA Level 2 Further mathematics Coordinate geometry

Section 1: Points and straight lines

Solutions to Exercise

1@ () Gradieatofas =22 _17* 3

X, =Xy B=F 4

2
=
(L) qradient w of perpendicular Line satisfies mx3 =—1

so gradient of perpendicular line = —i,
3

2+ 1+4
2 " 2

({it) Midpoint of AB = ( ) =(5,2.5)

(v) Distance AB = [(z—#)* +(1—4)°

=f1e+ 9
— 25

=5

(v) Distance from A to B in x-direction = 7 -3 = 4
x-coovdinate of C =3+2x4=3+24=54
Distance from A to B in y-direction = 4 -1 =3
y-coordinate of C =1 +2x3=1+1.2=22
C = (54,28)

Y. Y- =_9_(_1) =£=_

X, —X, —R2-3 -5

() () qGradient of AB =

(ii) qradient w of perpendicular line satisfies mx-—2=—1

’ . 1
so gradient of perpendicular line = —,
2

(i) Midpoink of AB = (_2; =) ii‘”j —(0.5,4)

(iv) Distance AB =[(—2-2)" +(9— (1))
=25 +100
=125
=55

(v) Distance from A to B in x-direction = 3 - (-2) =5
x-coordinate of C =2+ Ex5=-2+3=1
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AQA FM Coordinate geometry 1 Exercise solutions

2, (1)

(i)

()

(ib)

(Lit)

Distance from A to B in y-direction = -1 -9 = -10
Y-coordinate of C = 9+Ex-10= 9-6=3
c=(3)

M :(2+(—4)’—1+gj —(-1,2.5)

2

Distance from P to & in x-direction = 4 -2 = -&
x-coordinate of R =2 +4x—6=2-1.5 =05
Distance from P to @ in Yy-direction = g - (1) =9
y-coordinate of R =—1+41x 9=—1+225 =1.25
c = (0.5, 1.25)

Distance from P to @ tn x-divection = 4 -2 = -&
x-coordinate of S =2+ Zx—-6=2-42=-—"22
Distance from P to R ln y-direction = € - (1) =9
y-coordinate of S =1+ 5 x 9=-1+63=53
C=(2253)

Gradient of AB = "8 179 _T7Y
X, —X, 33— -3

Gradient of AB = 2 = 1_3‘7 -2
=>1-y=-¢
Y=

Distanct AR Is 5

JE-ef+a-yP =5

9+t(@ -yl =25

1-y)=1e

1-y =14

Yy=1—-4orl+4

32—3 or 5

(f A B and C are collinear, gradient of AB = gradient of AC.

C,moll’,ewtofAczgi_gQ:1_(_2)22— 1
X, —X, 3-12 -9 3
1Yy

=)

From (1), gradient of AB =
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AQA FM Coordinate geometry 1 Exercise solutions

1—5__3
-3
1-y=1
y=o0
(tv) tf A®B s perpendicular to BC, thew grad AB X grad BC = -1
1 j—
From (1), gradient of AB = g
-3
- —(= +2
Gradient of BC = Y=Y _ Y9~ (2) _ Y
X, —X, 6—12 -6
1ty Y42
-2 -6
(1—g) (g+:2)=—12
2-y-y =12

W)

4. 1)

(it)

32+5—20:o
(y+35)(y—-4)=0
Yy=—5ory=4

Length AR = length BC

JE—ef +(1-y)* = (6-12)7° +(y - (—2))*
9+t@ -y’ =36+(y+2)°

1-2y+ Yy =27+y +4y+4

0=6g+30
y=—5
oy ® (&, 9)
5
R {10, 2
P (2, 1) ( )
> 4 6 8 10 1

PR =\(6—2) +(9-1)* =J16+64 =70
PR =J(10-2)2 +(2—1)* =Je4+1 =Je5
QR =\[(10-6) +(2— 9)° = J16+49 =/e5

Since PR and ®R are the same length, the triangle is Lsosceles.

(itd) Take the base of the triangle as PR

30f8
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AQA FM Coordinate geometry 1 Exercise solutions

Let M be the wmidpolnt of PR

M :(2+6,ﬂ)=(4,5)
2 2

Height of triangle s MR = (10— 4)* +(2-5)° = 36+ 9 =45
Area of triangle = £ X PR X MR

2
=1 2o J45
=iVJ1ex5,[9%x5
=1ix4J5 x3J5
=6x5
=320
. z3—(—1) 4
5. Gradient of BF = ( )=_:_4
1-2 1
. 5-3 2
Gradient of Fq = =—=1
3-1 2
. 1-5 4
Gradient of g+ = ==
4-3 1
. 1—(—1) =2
Gradient of BH = ( ):__
4-2 2

EF (s parallel to GH and F& is parallel to EH
so EFGH Ls a parallelogram.

e. () qradientof y=4x—-11is4
Gradient of parallel line = 4
Equation of ling is Yy—-3=4(x-2)

Y—3=4x—-¢
Y=4x-5

(it) qradientof y=2x+>1s2
Gradient of perpendicular line ts —%
Equation of line is Yy-2= —L(x—-1)

Ay-2)=—(x-1)
2y —4=—x+1
23+/r:5

m033+x=ﬂx35:_%x+%
Gradientis —%
Gradient of parallel Line is —%
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AQA FM Coordinate geometry 1 Exercise solutions

Bquation of linels y—(-1) =—3(x—4)
Ay+1)=—(x—4)
B3Yyt+z=—x+4
3yt+x=1

(V) 3K+4g=12:>3=—%/(+3

W)

> (@)

(i)

Gradientis —2

Gradient of perpendicular line (s +

Bquation of linels y—-0=2%(x—(-3))
3y =4(x+3)
BY=4x+12

G115

X+EY+R=0= Yy =—5X—

Gradignt is —%

Gradient of pavallel line is —%

Bquation of line is y —(-e) =—%(x—(-1))
5(y+e)=—(x+1)
54+30=—x-1
54+x+31=0

. - 6—2 4
Gradient of AB = g:" G- _ =—=-"2
X, —X, 1-3 2
Gradient of perpendicular bisector = 5
o 1+3 6+2
Midtpoint of AB = ( , j =(2,4)
2 2

Gradient of perpendicular bisector is ¢y —4 =4(x—2)

23—82/(—2
23=X+6

LT ~1-3 - 2
Gradient of AB = L2 > _ _*_
X, —Xx, 8€—(-2) 10 5
Gradient of perpendicular bisector = £
€+—2 —1+3
Miotpoint of AB = [ , ) =(3,1)
2 2

Gradient of perpendicular bisectoris y—1=5(x—3)
2Yy-2=5x-15

2325/(—13
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AQA FM Coordinate geometry 1 Exercise solutions

(lit) qradient of AB = _

(iv)

g L

Y — Y- 2_(_‘4'): e __'_‘L

X, —X, —5-F -2 2
Gradient of perpendicular bisector =2
—-5+F 24—
Midpoint of AB = ( z y 4)
2
Gradient of perpendicular bisector is Y- (=) =2(x—1)
3 +2=2x—2

Y=2X—4

=(1,-1)

. A L -1 &6 =32
deLeWcofAE:g &= _ -__c_=
X, —X, —3-5 -8 4
Gradient of perpendicular bisector = —%
—=2+5 —5+1
2 2
Gradient of perpendicular bisector is y—(—2) =—-%(x—1)
BY+6=—4x+4

BYy+4x+2=0

Midtpoint of EF = (2 2 +1) =(3,3)
2 2
Midtpoint of F&G = (4 +2) = i (_3)) =(1,-1)
2 2
Midpoink of 6 = (2 +:(2_2) = +:§_3) ) = (0,1)

Median from wmidpoint of EF (3, 3) to g (-2, -3)
3-3 6 &
2-3 -5 5
Equation of medianis y—3=2(x—3)

Gradient of median =

S5(y—3)=e(x-3)
5&—1526/(—18
5g=6X—3

Median from wmidpoint of FG (1, -1) to € (2, 5)
5—(-1) &
2-1 1
Equation of median is Yy—(1)=6(x—1)
Y +i=6cX—0C

y=ex—>

qradient of median =
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AQA FM Coqrdipate geometry 1 Exercise solutions

B (9 4
Median from wmidpoint of €4 (0, 1) to F (4, “(8 )

1-1 0
qradient of median = =—=0
4-0 4
Equﬁtﬂo’ﬁﬁ Sf’m%gdiaw s y=1

(tt) Bquation of first medianls 5y =ex—3
Substituting x =3 gives 5y =6x31-3=2-3=5

y=1

<o (£,1) Lies on the median.

Bquation of second median ls gy =ex— 7

Substituting x =z gives y=exi-F=8-F=1

so (£,1) Lies on the median.

Bquation of third medlanis y =1, so0 (£,1) lies on the median.

(0) ®Bisthelntersectionpolntof y=4x-3 ars -~ v~
4x—23=2x+1
2x=4
X=2
When x = 2, Y=4x2-3=5
The coordinates of B ave (2, 5).

(il) AD is parallel to BC, so AD has gradient 2,
AD passes through the polnt (3, 9).
Equation of AD is Yy-9=2(x-3)

Yy-9=2x-6

Yy=2x+3

(i) cp is parallel to A®B, so CP has gradient 4.
CD passes through the point (7, 15).
Bquation of CB is Yy —15 =4(x - ¥)

Y15 =4x-28
Yy=4x—-13

(iv) D is the intersection point of AD and CD,
RX+3=4x-13

le=2x

X=€
Whenx =8, yy=2x8+3=19

The coordinates of D ave (8, 19).
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AQA FM Coordinate geometry 1 Exercise solutions

10, The diagonals of the rhombus cross at the widpoint of OB, Le at (3, 2).

.2
O® has gradient —,
3

AD s perpendicular to OB so has gradient -1.5.

The equation of AD is (y —2) =-1.5(x —3)
Yy=-15x+e5

Dilsonthex-axissoatD: 0 =—1.5x+6.5
_ée5_,1

X =4=
1.5 3

, , , , 2
AR = OD and A®B Ls ?amLLeL to the x-axis so A is the point (1—, 4) .
3

5
11. The gradient of AB is ——.
2

p . p 2
AD is perpendicular to AB and so has gradient —.
5

Point D has coordinates (7, 2).

. 2x2+ 2X0+2 11 2
The coordinates of € are ( Z , ) = (_ _)
3 3 I

13
The gradient of BE is —é __1=
L0 11

, , 13 , , 55
BE is the line Yy=——x+5. This crosses the x-axis at (— 0),
11 13
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