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Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x, y) plane
Exercise A, Question 1

Question:

Work out the gradients of these lines:

(@y= -2+5
(b)y= -x+7
(©y=4+X
1
dy= 3x-2
2
(€)y= - 3X
5 2
y= 7x+ 3

(@9 2x-4y+5=0
(h) 1 - 5y + 1= 0
() ~x+2y-4=0
() - 3x+6y+7=0
(K)4x+2y-9=0

Hh9x+6y+2=0

Solution:
(a) Gradient = -2
(b) Gradient = -1
(c) Gradient =3

: 1
(d) Gradient =7

: 2
(e) Gradient = -7

. s
(f) Gradient =7

(g9 -4 +5=0
2x + 5 =4y
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1
Gradient = 3

(h) 1 - 5y + 1= 0
10x + 1 = 5y
By=10x+ 1

10 1

y= gxt g

1
y:2x+ 5

Gradient =2

(i) —x+2y-4=0
2y—4=x
2y=x+4

1
y= 7x+2

1
Gradient = 2

() —3x+6y+7=0
By +7 =3
By =3x -7

3

3 7
Y= 6X7 5

1 7
Y= 52X~ 5
. 1
Gradient =3

(K) 4x+2y-9=0

2y-9= -4
2y= —4x+9
4 9

y= - 2x+ >
9

y= -2+ 5
Gradient = -2

Hh9x+6y+2=0
By +2= — X
By= -9 -2

9

o N

y= - gx-

y= - 3x-

N iw o

1
3

3
Gradient = - >
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Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x, y) plane
Exercise A, Question 2

Question:

These lines intercept theaxis at (0 ,c) . Work out the value af in each case.

(@y= -x+4
(b)y=2x-5

1 2
©y= 3x- 3
(dy= -3

6 7
(e)y= 7x+ 3
Hy=2-"%

() Xx-4+8=0
(h)4x-5/-10=0
() —2x+y-9=0
() 7x+4y+12=0
(k) 7x-2y+3=0

() =5x+4y+2=0

Solution:
(ac=4
(b)c= -5
2
(C)C: -3
(dy= -3
y= -3+0
c=0
7
(e)c= 3
MHy=2-7%
y= —-7x+2
c=2

(g993x—-4y+8=0
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(h)4x-5/-10=0
Ix-10=%
Sy =4x-10
4 10
Y= 5X~ 5

c= -2

(i) —2x+y-9=0

y—-9=2X
y=2x+9
c=9

() 7x+4y+12=0

vy+12=-K

y= —-T7x—-12
ro_ 2

Y= 74Xy
;

y= - 7x-3

c= -3

(K) 7x -2y +3=0
TX+3=2
2y=7x+3

I3
y_ X+ 2

2

3
c= 3
() -5x+4y+2=0

dy + 2 = X
4y =5x -2

|
ENE RN

Y= 4 X-

ol
N |-
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Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x, y) plane
Exercise A, Question 3

Question:

Write these lines in the foriex + by + ¢ = 0.

@y=4x+3
(b)y=3x-2
(c)y= —-6x+7
4
(dy= 5x-6
5
()y= 3x+2
z
Hy= 3x
4
(g)y=2X— 7
2
(hyy= -3+ 3
, 2
()y= -6x- 3
: i .1
(J)y= - 3X+ 2
2 5
(K)y= 3x+ 3
3 1
hy= Tx+ 3
Solution:
@y=4x+3
0=4+3-y
4x+3-y=0
4x-y+3=0
(b)y=3x-2
0=X-2-y
x-2-y=0
x-y—-2=0

file://C:\Users\Buba\kaz\ouba\c1 5 a 3.t

Pagel of 3

3/10/201.



Heinemann Solutionbank: Core Maths 1 Page2 of 3

(c)y= —-6x+7
6x+y=7
6x+y-7=0

4
(y= 5x-6

Multiply each term by 5:
Sy =4x - 30
0=4-30-%

4 -30-5=0
4x-5-30=0

5
(e)y= 3x+2

Multiply each term by 3:
y=5+6
0=%+6-3%
5x+6-3y=0
Ex-3y+6=0

.
MHy= 3x

Multiply each term by 3:
3y =7x

0=7™-3y

x—-3y=0

4
@y=2x- 7

Multiply each term by 7:
Ty=14x -4
0=14&-4-7
14x-4-7H%=0
14x-7y-4=0

(y= -3+ §

Multiply each term by 9:
gy= -2 +2

27x+ 9y =2

27x+ 9y -2=0

()y=-6x- 3
Multiply each term by 3:
y= -1& -2
18 +3y= -2
18& +3y+2=0

. 1 1
y=-3x+ 3

Multiply each term by 6 (6 is divisible by both Bch2):
By= -2+ 3

2x+6y=3

2x+6y-3=0

2.2
(Ky= 3x+ 3

Multiply each term by 6 (6 is divisible by both Bch6):
6y =4x +5
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0=4x+5-6y
+5-6y=0
Ix-6y+5=0

3 1
hy= 3x+ 3

Multiply each term by 10 (10 is divisible by bothafd 2):

10y=6x+5

O0=6x+5-10
6x+5-10/=0
6x—-10y+5=0
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Coordinate geometry in the (x, y) plane
Exercise A, Question 4

Question:
A line is parallel to the liny = 5x + 8 and its intercept on thy-axis is (0, 3) . Write down the equation of the lii

Solution:

The line is parallel tg = 5x + 8, som = 5.
The line intercepts thgaxisat (0, 3) ,sc=3.
Usingy = mx + ¢, the equation of the liney = 5x + 3.
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Coordinate geometry in the (x, y) plane
Exercise A, Question 5

Question:

2
Aline is parallel to the ling = - —x+ 1 and its intercept on theaxisis (0, —4) . Work out the equation of the

line. Write your answer in the forax + by + ¢ = 0, wherea, b andc are integer:

Solution:

2
The line is parallel ty = - Tx+ 1, som= -

[GEEN)

The line intercepts theaxisat (0, —4) ,so= - 4.
Usingy = mx + ¢, the equation of the line is

2
y= - 35x-4

Multiply each term by 5:
Sy= -2-20
2x+5y= -20
2x+5y+20=0
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Coordinate geometry in the (x, y) plane
Exercise A, Question 6

Question:

A line is parallel to the linex3+ 6y + 11 = 0 and its intercept on tiyeaxis is (0, 7 ) . Write down the equation of the
line.

Solution:
3x+6y+11=0
By +11= - X
6y= —-3x-11
3 u
Y= 7 6X7 6
1 u
Y= 7 2X7 6
. . 1 11 1
The line is parallel ty = - 5x- = ,som= - 7

The line intercepts thgaxisat (0,7) ,sc=7.

1
Usingy = mx + ¢, the equation of the lineys= - 7x+7
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Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x, y) plane

Exercise A, Question 7

Question:

Pagel of 1

A line is parallel to the lineX2- 3y — 1 = 0 and it passes through the point (0, 0) . Wiitern the equation of the

line.

Solution:

2x-3y-1=0
2X-1=3
y=2x-1

2 1
Y= 35X~ 3

2 1 2
The line is parallel ty = 7x - 3,som= 7.
The intercept on thg-axisis (0,0) ,se=
Usingy = mx + C:

2
y= 3x+0

2
y= 3X
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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 liney = 6x — 18 meets the&-axis at the poinP. Work out the coordinates P.

Solution:

y=6x-18

Substitutey = 0:

6x—-18=0

6x =18

x=3

The line meets thx-axis atP (3,0) .
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Coordinate geometry in the (x, y) plane
Exercise A, Question 9

Question:
The line3x + 2y — 5 = 0 meets the-axis at the poinR. Work out the coordinates R.

Solution:

X+2y-5=0
Substitutey = 0:
3Xx+2(0) -5=0
3x-5=0
3x=5

5

X:3

w o

)

The line meets the-axis atR (
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Coordinate geometry in the (x, y) plane

Exercise A, Question 10

Question:

Pagel of 1

The line X — 4y + 20 = 0 meets thg-axis at the poinf and thex-axis at the poinB. Work out the coordinates of the

pointsA andB.

Solution:

bx—-4y+20=0

Substitutex = 0:

5(0) -4+20=0

-4y+20=0

20 =4

4y =20

y=5

The line meets thg-axisatA(0,5) .
Substitutey = 0:

5x-4(0) +20=0

5x+20=0
5x = - 20
x= -4

The line meets thx-axisatB( —-4,0) .
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Coordinate geometry in the (x, y) plane
Exercise B, Question 1

Question:

Work out the gradient of the line joining theserpaif points:
(@ (4,2),(6,3)

(b) (-1,3),(5.,4)

© (-4,5),(1,2)

d (2, -3),(6,5)

) (-3.4),(7,-6)
f(-12,3),(-2,8)

@ (-2,-4),(10,2)

() (1
/1 1) (1 2)
\4 2) \2 3)

() (-24,96),(0,0)

) (1.3, -22), (88, —47)
() (0,%), (1(,0)

(m) (3, -2b) , (™, 2b)

(M (p.p?) . (q.¢?)
Solution:

@ (x,y;) =(4.,2), (%.y,) = (6,3)
Y27 3-2 1

X5 = xl_6—4=2

(b) (x,y1) = (-1,3),(X3,¥,) = (5,4)
Y27 Y1 4-3 1
Xy = X1 = 5-(-1) 6
© (x,y) = (=4.,5), (%,y,) =(1,2)
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Y27 Y1 2-5

X=X 1= (-4) "

3
5

d) (x;,y,) =(2, =3), (%,¥,) =(6,5)
Y27 Y1 5-(-3) 8

x2—xl= 6-2 :Z=2

€ (X, y;) =(-3,4), (%,Y,) =(7, -6)
Y27 Y1 -6-4 10

x2—xl= 7—(—3):_5:_1

(f) (X]_!y]_) = ( _1213) ’ (X21y2) = ( _218)
Yo~ Y1 8-3 5 5 1

X=X, -2-(-12) T -2+12 ~ 10 _ 2

@) (x.y,) = (-2, -4), (%.,y,) = (10,2)
Y27 Y1 2-(-4) 6

=% — 10-(-2) T 12

( V_ (1
kZ

1
——
ENE R
N
N—

(h)\xl,y1)= '2 X2’y2
%:_4_22128
2™ s 11
4 2 4
e Y_ (2 2 Yo (1 o2)
(l)kxl'y1}:k4 2)’kxz’y2}=kz 3 )
z2_ 1 1
Y27 Y1 3 2 5 2
e T o1 1T 1T
2 4 4

() (x.y,) =(-24,96), &.y,) = (0,0)
Y27 % 0-9.6 -96

X=X, 0-(-24) 24 _

K (x,y;) = (13, -22), K&,Y,) = (88, —4.7)
Y27 Y1 -47-(-22) -25 1

X=Xy 8.8-13 - 75 3

() (x,y,) =(0,%), (X%,Y,) = (10a,0)
Y27 Y1 0-5% - 5a -5

1
X=% ~ 10a-0 T 10a 10 2

(m) (x.y;) = (3b, =2b) , (%,Y,) = (7b,2b)
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YY1 2b- (-2b)  4b
Xp= X 7b-3b T 4b

=1

() (x.y;) = (P.P?) . (%.Y,) = (d,0?)

2% @-p®  (d-p) (a+p) .
X%=% ~ 9-p a-p =a+rp
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Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

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

Question:
The line joining (3, —5) to (6, a) has gradient 4. Work out the valuea.

Solution:

(XlaY1) = (31 _5) ) (szyz) = (613-)

Yo~ Y1
Xz_xlz
a-(-5)
S0 g_3 =4
a+5
= ; -4
= a+5=12
> a=7
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Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x, y) plane
Exercise B, Question 3

Question:
The line joining (5,b) to (8, 3) has gradien — 3. Work out the value cb.

Solution:

(x.y1) = (5.,0), (%.¥,) = (8,3)

3-b
-5~ 3
3-b

3 -3
3-b=-9
b=12
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Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x, y) plane

Exercise B, Question 4

Question:

3
The line joining (c,4) to (7,6) has gradierg . Work out the value.of

Solution:

(x,y1) = (c,4), (%,Y,) = (7,6)

6-4 3

© Pearson Education Ltd 2C
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Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x, y) plane
Exercise B, Question 5

Question:
1
The line joining ( =1,B) to (1,4) hasgradient <, . Work out the valueiof

Solution:

(X, %) =(-1,2D), (%,¥) =(1,4)
4-20

1-(-1) -~

4-2

1
4

© Pearson Education Ltd 2C
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Edexcel Modular Mathematics for AS and A-Level

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

Question:
The line joining ( —3, —2) to (2e,5) has gradient 2. Work out the valuee.

Solution:

(X,y1) = (=3, -2), (%,Y¥%) = (2,5)
5- (-2)

2e- ( -3)

7
2e+3

7=2(2+3)
7=4+6
4de=1

1

4

=2

e=

© Pearson Education Ltd 2C
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Edexcel Modular Mathematics for AS and A-Level

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

Question:
The line joining (7,2) to (f, 3f) has gradient 4. Work out the valuef.

Solution:

(%, y1) = (7,2), (%Y%) = (f,3f)
3-2

-7 =4

F-2=4(f-7)

3f-2=4-28

-2=f-28

28 -2 =f

f=2€
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Coordinate geometry in the (x, y) plane
Exercise B, Question 8

Question:

The line joining (3, —4) to ( — g, 2g) has gradien — 3. Work out the value cg.
Solution:

(XlaY1) = (31 _4) ) (szyz) = ( _9129)
29-(-4)
_g_3

2g9+4
_g_3
29+4=-3( -g-3)
20+4=3g+9
4=g+9

g= -5

=-3
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Coordinate geometry in the (x, y) plane
Exercise B, Question 9

Question:

Show that the pointd (2,3) ,B(4,4) ,C(10, 7) can be joined by a straight line. (Hint: Find thadjent of the
lines joining the pointsi A andB andii A andC.)

Solution:

4-3 1
The gradient of ABis,_, =3

. . 7-3 4 1
The gradientof ACis;—, =5 =
The gradients are equal so the points can be jdigexdstraight lin

© Pearson Education Ltd 2C
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Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x, y) plane
Exercise B, Question 10

Question:
Show that the point ( - 2a,5a) , (0,4a) , (6a,a) are collinear (i.e. on the same straight li

Solution:

The gradient of the line joining ( a2 5a) and (0, 4) is

_4-5% = -a -1

0-(-2) ~ 2a ~ 2

The gradient of the line joining ( 82 5a) and (&, a) is
a%a -4 -4 1

6a- (-2a) -~ 8 ~ 8 ~ 2

The gradients are equal so the points can be jdigexdstraight line (i.e. they are colline

© Pearson Education Ltd 2C
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Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x, y) plane
Exercise C, Question 1

Question:

Find the equation of the line with gradienthat passes through the poink,(, y, ) when:

(@m=2and (X, ,Y;) (2,5)

(p)m=3and (x;,Yy;) (-2,1)

()m= -1land (X,,y;) = (3, —6)

dm=-4and (x,,y,) = (-2, -3)

(e)m= %and X,y;) = (-4,10)

fm= - %and x,y;) =(-6,-1)

(@m=2and (x;,y;) = (a,?2a)

(hym= - %and *X,Y¥1) = (—-2b,3b)

Solution:

(a)y_Y1=m(X_X1)
y-5=2(x-2)
y-5=X%-4
y=2x+1

(b)y—y1=m(x—x1)
y-1=3[x-(-2)]
y-1=3(x+2)
y-1=%+6
y=3+7

©y-y,=m(x-x;)
y- (-6) = -1(x-3)
y+6=-x+3
y=-x-3

(d)y—yl:m(x—xl)
y-(-3)=-4[x-(-2)]
y+3=-4(x+2)

y+3= -&-8

y= —-4x-11

€)y-y;=m(x-x)

file://C:\Users\Buba\kaz\ouba\c1 5 ¢ 1.r

Pagel of 2

3/10/201:



Heinemann Solutionbank: Core Maths 1

et (1)
y—10=%(x+4)

1
y= 5x+12

(f)y—yl:m(x—xl)

( \__zfx_(_\T
) TR0 )
y+1:—§(x+6}
y+1=—£x—4
y:—éx—S

(g)y—yl=m(x—x1)
y—-2a=2(x-a)
y—-2a=2x-2a

y =2

(h)y—y1=m(x—x1)

rx— (—Zb

'
L ) ]
(
\
1
y-3b= - 35x-b
1
y= - 3x-b+3b
1
y= - 3x+2b
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Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x, y) plane

Exercise C, Question 2

Question:

Pagel of 1

The liney = 4x — 8 meets the-axis at the poinf. Find the equation of the line with gradient 3tthasses through the

pointA.

Solution:

y=4x-8

Substitutey = 0:

4x-8=0

4x =8

X=2

SoA has coordinates (2,0) .

y—y1=m(x—x1)
y-0=3(x-2)
y=3x-6

The equation of the liney = 3x — 6.
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Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x, y) plane

Exercise C, Question 3

Question:

Pagel of 1

The liney = — 2x + 8 meets thg-axis at the poinB. Find the equation of the line with gradient 2tthasses through

the pointB.

Solution:

y= —-2x+8

Substitutex = 0:

y=-2(0) +8

y=38

SoB has coordinates (0,8) .
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Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x, y) plane
Exercise C, Question 4

Question:

1 2
The liney = 5 x + 6 meets the-axis at the poin€. Find the equation of the line with gradient  thasses through the

point C. Write your answer in the forax + by + ¢ = 0, wherea, b andc are integer:

Solution:

1
y= 3;x+6

Substitutey = 0:

1
2x+6:O

1
2X= ~

x= —-12
SoC has coordinates ( —-12,0) .

y—yl:m(x—xl)

2

y= % (x+12 }

2
y= 3x+8
Multiply each term by 3:
y=2x+24
0=X%+24-%
2Xx-3y+24=0

The equation of the line 2x — 3y + 24 = 0.
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Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x, y) plane
Exercise C, Question 5

Question:

1
The liney = 7 x + 2 meets thg-axis at the poinB. The pointC has coordinates ( -5, 3) . Find the gradient of the
line joining the pointB andC.

Solution:

1
y= ,x+2

Substitutex = 0O:
y= % ( 0 } + 2

y=2

SoB has coordinates (0,2) .
2% 3-2 1 1
%-%X ~ -5-0_ -5 5

1
The gradient of the line joining andCis - ¢ .
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Edexcel Modular Mathematics for AS and A-Level

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

Question:

2
The linesy = x andy = 2x - 5 intersect at the poi#t Find the equation of the line with gradient thasses through

the pointA. (Hint: Solvey = x andy = 2x — 5 simultaneously

Solution:

Substitutey = x:
X=2Xx-5
0=x-5
X=5

y=X

Substitutex = 5:

y=5

The coordinates hare (5,5) .

2
The equation of the line is= Tx + 3.
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Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

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

Question:

2
The linesy = 4x — 10 andy = x — 1 intersect at the poifit Find the equation of the line with gradient -  tthasses

through the poinT. Write your answer in the foriax + by + ¢ = 0, wherea, b andc are integer:

Solution:
Substitutey = x — 1:
x—-1=4x-10
-1=%-10
9=3%x

x=3

y=x-1
Substitutex = 3:
y=3-1=2

The coordinates of are (3,2) .

y—y1=m(x—x1)

2 ()

y-2=-73, x-3
)

2

y-2= - 3x+2

2

3X+ty-2=2

2

3X+y-4=0

2x+3y-12=0
The equation of the line 2x + 3y — 12 =0.
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Coordinate geometry in the (x, y) plane
Exercise C, Question 8

Question:

2
The linep has gradient, and passes through the point (6, - IPhe lineq has gradient — 1 and passes through the

point (5,5) . The ling meets thg-axis atA and the lineg meets the-axis atB. Work out the gradient of the line
joining the point<A andB.

Solution:

The equation op is

y—\—lzj—

The equation ofj is
y-5=-1(x-5)

y-5= -x+5

y= -x+10

For the coordinates & substitutex = 0 into
y= %x—lG

y= % (O ) - 16

y= —-16

Coordinates ar& (0, —16)

For the coordinates & substitutey = O into

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

Coordinates arB (10, 0)

Gradient ofAB is
Y27 Y1 -16-0 - 16 8

=% ~  0-10 ~ -10 5

8
The gradient of the line joining andB is 7 .
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Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x, y) plane

Exercise C, Question 9

Question:

Pagel of 1

3
The liney = — 2x + 6 meets the-axis at the poinP. The liney = 7 x — 4 meets thg-axis at the poinQ. Find the

equation of the line joining the poirP andQ. (Hint: First work out the gradient of the linerjomg the pointsP andQ.)

Solution:

y= —-2X+6

Substitutey = 0:

0= -X%+6

2X=6

x=3

P has coordinates (3,0) .

3
y= 3;x-4

Substitutex = 0:

g 2 (o) _,
20

y= -4

Q has coordinates (0, —4)

Gradient ofPQ is
Y2"%1  0-(-4) 4

X=Xy 3-0 3

Equation ofPQ is
y—ylzm(x—xl)
Substitute (3,0) :

af A

y-0= 3 \X—SJ

y= 3x-4

4
The equation of the line throughandQisy = 7x - 4.
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Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x, y) plane
Exercise C, Question 10

Question:

The liney = 3x — 5 meets the-axis at the poinM. The liney = -

Pagel of 1

2 2
3X+ 3 meets thg-axis at the poinN. Find the equatio

of the line joining the pointM andN. Write your answer in the foriax + by + ¢ = 0, wherea, b andc are integer:

Solution:

y=3-5
Substitutey = 0:
3x-5=0
3X=5

xX= 3
5
3

)

M has coordinatesK

2 2

y= - 3X+ 3

Substitutex = 0:

2 ) 2 _2

y:_skoj*'s‘s

I

N has (:oordinates,k 03 )

Gradient ofMN is

Y27 Y1 3

X=X 5

Equation ofMN is
y—ylzm(x—xl)

Substitute ( g , 0)

2 s
T
2 2
y= - 5X+ 3
Multiply each term by 15:
15y = - 6x+ 10
6x + 15y = 10

6x+ 15y - 10=0
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Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x, y) plane
Exercise D, Question 1

Question:

Find the equation of the line that passes throhghé pairs of points:

(@ (2,4) and (3,8)
(b) (0,2) and (3,5)

() (-2,0)and (2,8)

d) (5, -3) and (7,5)

€ (3, -1) and (7,3)

M (-4, -1) and (6,4)

(9 (-1, -5)and ( -3,3)
() (-4, -1)and (-3, -9)

(o2 (2oa)
(|)\3,5)and\3,5j

oz i) (roe)
0)\—4,7)and\4,7}
Solution:

@ (x.y1) =(2,4), (%.Y,) = (3.,8)

Y-y, X =%

y—-4 X-2

8-4 3-2
4 2

X =

4 1

y-4
2 =Xx-2

Multiply each side by 4:

(b) (x;.y;) = (0.2), (%.¥,) = (3.,5)
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Y-y X=X

Y2mV1 T XX

y—2_ x-0

5-2 7 3-0

y-2 _x

3 T 3

Multiply each side by 3:
y-2 X

3 x 3 =3 x 3

y—2=X

y=Xx+2

(C) (leyl) = ( _210) ’ (X21y2) = (218)
Yho XA

yz_ylz RTX

y=0 _x=(=2)

8-0" 2-(-2)

Y o ox+2
8~ 4
Multiply each side by 8:

y X+ 2
8x8:8x 2
y=2(x+2)
y=2x+4

d (x;.y1) = (5, =3), (%.,¥,) =(7,5)

y—yl X—Xl

Yo"V T %X
y-(-3) x-5

5-(-3) ~ 7-5

y+3 x-5

8 2

Multiply each side by 8:
y+3 x-5
g —8X 7

8 x

y+3=4(x-5)
y+3=4x-20
y=4x-23

(e) (Xlryl) = (31 _1) 1 (X21y2) = (713)
I XA

yz_ylz 7%

y-(-1) x-3

3-(-1) — 7-3

Multiply each side by 4:
y+1=x-3
y=x-4

B (x.91) = (=4, =1), (5.%) = (6,4)
o xn

Y27 Y1 XX
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y-(-1) Xx- (-4)

4-(-1) = 6-(-4)

5 10

Multiply each side by 10:
2(y+1) =x+4
2y+2=x+4

2y=x+2

Divide each term by 2:

1
y= 3x+1

@ (x.y1) =(-1,-5), (%,¥,) =(-3,3)

y_yl X—Xl

2oV T %X
y-(=-5) x-(-1)
3-(-5)  -3-(-1)
y+5 x+1

g8 -~ -2

Multiply each side by 8:
8
y+5= -4 (x+1) (Note: —, = —4)

y+5= -&-4
y= —-4-9

(h) (x.y1) = (-4, -1), (%,y,) = (-3,

y—yl X—Xl

Y2m¥1 T %X

y-(-1)  x-(-4)
-9-(-1) T -3-(-4)
y+1 X+4

-8 = 1

Multiply each side by - 8:
y+1l=-8(x+4)
y+1l= -&-32

y= —-8-33

<
|
[GEEN
<
1
w |~
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s 2 1) 5
2 \y— 5] =3 kx— 3 ) (Noteé= 2andi =3)
5 3
5
Sy-1=X*-1
5
2y =X
Sy = 6x
s
= °X

~N|w

N—
<
N
NS
N—
1
7~ TN
EN
N—

( 3)
_ = e (= 2
y 4
3 1 1 3
-- = --(-=)
77 4 4
1 +

_ = vt 2
Y3

2 1

7

<
|
| =
|
~N N
x
+
N |w
N—

12 3
Y= 7= 7X* 1

2 3 1
y= X+t 5ty

2 5
y= 72X+

© Pearson Education Ltd 2C
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Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x, y) plane

Exercise D, Question 2

Question:

Pagel of 1

The line that passes through the points (2, —5) and7, 4) meets thg-axis at the poinP. Work out the

coordinates of the poilP.

Solution:

Y27 Y1 X=X

y-(-5) _ X=2
4-(-5) — -7-2
X —

y+5 2
9 — -9

Multiply each side by 9:

9
y+5=-1(x-2) (Note —g4

y+5= -x+2
y=-x-3
Substitutey = 0:
0=-x-3
x= -3

So the line meets ttx-axisatP ( = 3,0) .

© Pearson Education Ltd 2C
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Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x, y) plane
Exercise D, Question 3

Question:

The line that passes through the points ( =3, —5) @4d 9) meets thg-axis at the poinG. Work out the
coordinates of the poilG.

Solution:

y—yl X—Xl

Y2m¥1 T %X
y-(-5) x-(-3)
9-(-5) ~ 4-(-3)
y+5 x+3

14 = 7

Multiply each side by 14:
y+5=2(x+3)

y+5=X%+6

y=2x+1

Substitutex = 0:

y=2(0) +1=1

The coordinates <(Gare (0, 1) .
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Pagel of 1

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x, y) plane
Exercise D, Question 4

Question:

N

1
The line that passes through the poirﬁs 3

coordinates of the poilJ.

Solution:
Y-y X =%
Y271 T %X
y-27
— x-3
4-23 -1=-3
y-27
- x-3
1
= 1
12 a1

Multiply top and bottom of each fraction by 2:
-5 2%-6

3 -9
Multiply each side by 9:

9
3(2y-5) =-1(%-6) (Notee —g = - 1)
6y-15= - X+6

By= —2x+21

2 2
y= - 6X+ 6

1 7
y= - 3X+ 2
Substitutex = 0O:
I G I A
y‘_skoj to T

The coordinates aof are 0,

——
N |~
N—
7~ TN\
N—

© Pearson Education Ltd 2C
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Edexcel Modular Mathematics for AS and A-Level

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

Question:

The liney = 2x — 10 meets th&-axis at the poinA. The liney = — 2x + 4 meets thg-axis at the poinB. Find the
equation of the line joining the poirA andB. (Hint: First work out the coordinates of the fsiA andB.)

Solution:

y=2x-10

Substitutey = 0:

2x-10=0

2x=10

x=5

The coordinates ohare (5,0) .

y= —-2&+4

Substitutex = 0:

y=-2(0) +4=4

The coordinates @ are (0,4) .

Equation ofAB:

Y-y X=X
Y2m V1T XX
y-0 Xx-5
4-0" 0-5
Yy x-5
4~ -5

Multiply each side by 4:

T E R T

4
X+ 4,

The equation of the line is= - ¢

© Pearson Education Ltd 2C
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Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

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

Question:

The liney = 4x + 5 meets thg-axis at the poin€. The liney = - 3x — 15 meets th&-axis at the poinD. Find the
equation of the line joining the pointsandD. Write your answer in the forax + by + ¢ = 0, wherea, b andc are
integers

Solution:

y=4x+5

Substitutex = 0:

y=4(0) +5=5

The coordinates d are (0,5) .

y= -3-15
Substitutey = 0:
0=-%-15
3x= -15

x= -5

The coordinatesdd are ( = 5,0) .

Equation ofCD:

y—yl X—Xl

Y27 Y1 X=X

y-5 x-0

0-5 -5-0

y=-5 _x

-5 -5
Multiply each side by - 5:
y—-5=x
-5=x-y
O=x-y+5
The equation of the linex -y +5=0.
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Edexcel Modular Mathematics for AS and A-Level

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

Question:

The linesy = x — 5 andy = 3x — 13 intersect at the poi® The poinfT has coordinates ( — 4, 2) . Find the equation
of the line that passes through the poS andT.

Solution:

y=3x-13
y=x-5
SoX-13=x-5
= 3X=Xx+38
= 2=8
> x=4
whenx=4,y=4-5= -1
The coordinates ddare (4, - 1) .
Equation ofST:
y—yl X—Xl

V2oV XX
y-(-1) Xx-4

2-(-1) - -4-4

y+1 X=4

3 7 -8

Multiply each side by 3:
(x-4)
-8

y+1=3x

y+r1= -

3
y= - gx+

© Pearson Education Ltd 2C
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Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x, y) plane

Exercise D, Question 8

Question:

Pagel of 1

The linesy = — 2x+ 1 andy = x + 7 intersect at the poiit The pointM has coordinates ( — 3, 1) . Find the

equation of the line that passes through the pL andM.

Solution:

y=x+7
y= -2&+1
Sox+7=-X%+1
> X+7=1
=> 3X= -6
> X= -2
whenx= -2,y=( -2) +7=5

The coordinates dfare ( -2,5) .

Equation ofLM:

Y-y, X =%
Y27V1 T %X
y-5 X-(-2)
1-5~ -3-(-2)
y-5 X+ 2

-4 - -1

Multiply each side by - 4:
-4
y-5=4(x+2) (Note —] =4)

y-5=4x+8
y=4x + 13

© Pearson Education Ltd 2C
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Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x, y) plane
Exercise D, Question 9

Question:

The vertices of the triangBC have coordinate& (3,5) ,B( -2,0) andC (4, - 1) . Find the equations of the sides of
the triangle

Solution:

(1) Equation ofAB:
(X]_nyl) =(3,5), (Xz-yz) =(-2,0)

y_yl X—Xl

Y2m¥1 T XX

y-5 _x-3

0-5~ -2-3

y-5  x-3

-5~ -5
Multiply each side by - 5:
y-5=x-3

y=x+2

(2) Equation ofAC:
(leyl):(315)a(eryZ):(4v_1)
Y X

Y27 %1 XX

y-5 X-3
-1-57 4-3
y-5 x-3
-6~ 1

Multiply each side by - 6:
y-5=-6(x-3)
y-5= -&+18

y= —6x+23

(3) Equation oBC:
(X]_nyl) =(-2,0), (Xz-yz) =(4,-1)

y_yl X—Xl
Y27V T %X
y-0 x= (=-2)
-1-0" 4-(-2)
Yy x*2
-1~ 6
Multiply each side by - 1:
(x+2)
y= -1 6
s )
YT
1 1
Y=~ X7 3
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Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x, y) plane
Exercise D, Question 10

Question:

The lineV passes through the points ( = 5,3) and (7, —3) amdinbW passes through the points (2, —4)
and (4, 2) . The linesv andW intersect at the poitA. Work out the coordinates of the pcA.

Solution:

(1) The equation o¥:
(XlaY1) = ( _5,3) ) (szyz) = (71 _3)

y_yl X—Xl
2oV T %X
y-3 X= (-5)
-3-37 7-(-5)
y-3 X+5

-6 12

Multiply each side by - 6:

1 -6 1
y-3=-3 (x+5 ) (Note: =5 = = 3)
1 5
y-38=-3x-;
1 1
y:—Ex+E

(2) The equation odv:

(x,¥1) = (2, -4), (%.Y,) = (4,2)
Y XA

y2—yl: %X

y-(-4) X—2

2o (4) = 42

Multiply each side by 6:
6
y+4=3(x-2) (Note: 5 =3)

y+4=X%-6
y=3x-10

Solving simultaneously:
1 1

y:—EX+ 2

y=3x-10
_ 1 1

SoS<—10——2x+ 2

1 1
= 2X—ZLO—2
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> 7x=21

=> x=3
Whenx=3,y=3(3) -10=9-10= -1
The lines intersect A (3, - 1) .

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\cl1 5 d 10.t 3/10/201:



Heinemann Solutionbank: Core Maths 1

Solutionbank C1
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Coordinate geometry in the (x, y) plane
Exercise E, Question 1

Question:

Work out if these pairs of lines are parallel, pargicular or neither:

@y=4x+2
1

y= - ,x=-7
2

(b)y= 3x-1

2
y=3x-11

1
©y= 5x+9
y=5+9

(dy= -3x+2
1
y= 3x-7

(9y=5x-3
SXx-y+4=0

(hy5x-y-1=0
1
y= - 5X

3
()y= - 3x+8
2x-3y-9=0

()4x-5y+1=0
8x—-1y-2=0

(K)3x+2y-12=0
2X+3y-6=0

h5x-y+2=0
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2x+10y-4=0

Solution:

1
(a) The gradients of the lines are 4 and;,—

1

4x -, =-1

The lines arger pendicular.

2 2
(b) The gradients of the lines afe apd , i.e. theeye the same gradient.

The lines argaralld.

1
(c) The gradients of the lines afe  and 5.
1

5 x95=1

The lines araeither perpendicular nor parallel.

1
(d) The gradients of the lines are — 3 ahd

1
—3)(3:—1

The lines arger pendicular.

3 5
(e) The gradients of the lines are  and3-

The lines arger pendicular.

5 5
(f) The gradients of the lines are  and , i.e. thaye the same gradient.

The lines argaralldl.

(g) The gradient of = 5x — 3 is 5.
bx-y+4=0

5x+4 =y

y=5+4

The gradient of 56—y + 4 =0is 5.
The lines have the same gradient.
The lines argaralldl.

(h)ySx-y-1=0

5x-1=y
y=5%-1
The gradient of 5—y-1=0is 5.

1 1
The gradientof = - ¢Xxis - 7.

1

The product of the gradientsis5x = = -1
So the lines arper pendicular.
. . 3 . 3
(i) The gradientof = - 7x+8is - 7.

2x-3y-9=0
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2
The gradient of 2-3y-9=01is73 .

Nl w
1

|

[EEY

2
The product of the gradientsTs
So the lines arperpendicular.
()4x-5y+1=0

Ix+1=5

Sy=4x+1

4

y= 5x+

1
5 5

4

The gradient of¥—- 5y +1=01is7y .

8x—-1y-2=0

8x—-2=10

10y =8x-2

Y= 10X" 10

y= gX~—
. . 4

The gradientof 8- 10y -2 =01is7 .

The lines have the same gradient, theyparallel.

(K)3x+2y-12=0

3X+2y=12

2y= -3x+12
3

y= - 3x+6

3
The gradient of 8+ 2y - 12=01is -7

2X+3y-6=0

2X+3y=6

y= —-2+6
2

y= - 3x+2

2
The gradient of 2+ 3y -6 =01is - 3

The product of the gradient is
3 2

- 7x-3=1

So the lines araeither parallel nor perpendicular.

(5x-y+2=0
bx+ 2=y
y=5x+2
The gradient of 5—y+ 2 =0is 5.
2x+1y-4=0
2x+1loy=4
loy= -2x+4
2 4

Y=~ 10Xt 1o
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2

X+5

1
y:_5

1
The gradient of 2+ 10y -4 =01is - 7 .
The product of the gradients is
5Ex - % = -
So the lines arperpendicular.
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Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x, y) plane

Exercise E, Question 2

Question:

Pagel of 1

Find an equation of the line that passes througtptiint (6, — 2) and is perpendicular to the liy = 3x + 5.

Solution:

The gradient o = 3x + 5 is 3.

1
The gradient of a line perpendiculante 3x + 5is - 3

y—y1=m(x—x1)

() il )
TR TR
y+2=—§x+2

3 X

The equation of the line is= -

© Pearson Education Ltd 2C
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Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x, y) plane
Exercise E, Question 3

Question:

Find an equation of the line that passes througtptiint ( — 2, 7) and is parallel to the lipe 4x + 1. Write your
answer in the forrax + by + ¢ = 0.

Solution:

The gradient of a line parallel yo= 4x + 1 is 4.
y—y1=m(x—x1)

y-7=4[x-(-2)]

y—-7=4(x+2)

y—-7=4+8

y=4x+ 15

0=4x+15-y

Ix-y+15=0

The equation of the line 4x —y + 15=0.
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Coordinate geometry in the (x, y) plane
Exercise E, Question 4

Question:

Find an equation of the line:

3 )
2)

. . 1
(a) parallel to the ling = — 2x - 5, passing throughk 5

(b) parallel to the lin&x — 2y — 1 = 0, passing through (0,0) .

(c) perpendicular to the line= x — 4, passing through ( -1, -2) .

(d) perpendicular to the lir2x + y — 9 = 0, passing throug (4, —-6) .

Solution:

(a) The gradient of a line parallely= — 2x-5is - 2.
y—yl:m(x—xl)

3 ()]
TETTLTUTE)
3
y- ;= --1
1
y:—2x+E
(byx-2y-1=0
x—-1=2%
2y=x-1
1 1
y=3x- 3

1
The gradientok -2y -1 =0is7 .

y—y1=m(x—x1)

y-0=

N |-

(D
%)

y= X

(c) The gradient of = x — 4 is 1.
1
The gradient of a line perpendiculanyte x — 4is = 7 = - 1.
y—yl:m(x—xl)
y-(-2)=-1[x-(-1)]

y+2=-1(x+1)
y+2=-x-1
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y=-x-3

d2x+y-9=0

2x+y=9

y= —-2&%+9

The gradient of 2+ y-9=0is - 2.

N |~

1
The gradient of a line perpendicular o2y -9 =0is - —, =

y—yl:m(x—xl)

(g ) o2l )
LT TR
y+6=%(x—4)
y+6=7x-2
yz%x—8
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Coordinate geometry in the (x, y) plane
Exercise E, Question 5

Question:
Find an equation of the line:

(a) parallel to the ling = 3x + 6, passing through ( - 2,5) .

(b) perpendicular to the line= 3x + 6, passing through ( - 2,5) .

(c) parallel to the linexd—- 6y + 7 = 0, passing through (3,4) .

(d) perpendicular to the lirdx — 6y + 7 = 0, passing throug (3,4) .

Solution:

(a) The gradient of a line parallelya= 3x + 6 is 3.
y—y1=m(x—x1)

y=-5=3[x-(-2)]

y-5=3(x+2)

y-5=%+6

y=3+11

1
(b) The gradient of a line perpendiculayte 3x + 6is - 7 .

y—y1=m(x—x1)

o )]
YTEETI T
y—5:—%(x+2)
y—5=—§x—§

(c)a4x-6y+7=0
4x + 7 =6y
By =4x+7
4 7
Y= 6X* s

2

2 7
y= 353X+ 5%

2
The gradient of a line parallel toc4 6y + 7 =0is7 .

y—y1=m(x—x1)

y—-4= é (x—S)
2
y-4=73x-2
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2
y= 3x+2

2
(d) The gradient of the linex4- 6y + 7 = 0 is7 [see part (c)].

3
. . . A 1 _ >
The gradient of a line perpendicular to46y + 7=0is - — = -7 .

[AREN)

y—y1=m(x—x1)

3
y-4=-7 (x—S)
3 9
y-4= - 5x+ 5
3 17
y= - Ex+ ?
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Coordinate geometry in the (x, y) plane
Exercise E, Question 6

Question:

Pagel of 1

2
Find an equation of the line that passes througiptiint (5, —5) and is perpendicular to the e Zx + 5. Write

your answer in the forrax + by + ¢ = 0, wherea, b andc are integer.

Solution:

2
The gradient of a line perpendiculante ;x + 5is —

wlmlp

Multiply each term by 2:

2y+10= -3 (x—-5)

2y+10= -X+15

3Xx+2y+10=15

X+2y-5=0

The equation of the line 3x + 2y - 5= 0.

© Pearson Education Ltd 2C
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Edexcel Modular Mathematics for AS and A-Level

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

Question:

Find an equation of the line that passes througtptint ( — 2, - 3) and is perpendicular to the jre

Write your answer in the foriax + by + ¢ = 0, wherea, b andc are integer:
Solution:

. . . 4 , 1 _ 1
The gradient of a line perpendiculates — Z7x+5is - —— =7 .

~ A~

y—ylzm(x—xl)
s

y+3= % (x+2)

ENEIEN

[ VT
LU

Multiply each term by 4:
dy+12=7(x+2)

4y + 12 =K + 14

dy=7x+2

0=7%+2-4

X—4+2=0

The equation of the line 7x — 4y + 2 = 0.
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Coordinate geometry in the (x, y) plane
Exercise E, Question 8

Question:

Pagel of 1

The liner passes through the points (1,4) and (6, 8) antinbs passes through the points (5, —3) and

(20, 9) . Show that the liner ands are paralle

Solution:

The gradient of is
Y27 Y1 8-4 4
X-x ~ 6-1 5

The gradient o§ is
Y27 Y1 9- (-3) 12 4

Xp= X 20-5 ~ 15 T 5

The gradients are equal, so the linesparallel.
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Edexcel Modular Mathematics for AS and A-Level

Coordinate geometry in the (x, y) plane
Exercise E, Question 9

Question:

The linel passes through the points (-3,0) and (3, —2) aadirien passes through the points (1, 8) and
( —=1,2) .Show that the linel andn are perpendicule

Solution:

The gradient of is
y2_yl_ -2-0 2
X%-x _ 3-(-3) " 6

The gradient of is

Y27 Y1 2-8 -6
- = - = —_ :3

Xy = Xq -1-1 -2

The product of the gradients is
1

-3 x3=-1

So the lines arper pendicular.
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Coordinate geometry in the (x, y) plane
Exercise E, Question 10

Question:

The vertices of a quadrilaterABCD has coordinatea ( -1,5) ,B(7,1) ,C(5, -3) ,D( -3,1) . Show that
the quadrilateral is a rectan¢

Solution:

A(—1, 5)

D(—3,1) B(7, 1)

=y

(1) The gradient ofB is

2™ N 5-1 4 1
X=X -1-77 -8~ 2
(2) The gradient oDC is

2% -3-1 4 1
X=X _ 5-(-3) 8 " 2

The gradient oAB is the same as the gradienf£, so the lines are parallel.

(3) The gradient ofAD is

Y27 Y1 3 5-1 : 4 4
=%~ —1-(-3) 7 —1+3_2_2
(4) The gradient oBC is

Y279 -3-1 -4

Xy = X = 5-7 = —_2 =2

2 1

The gradient oD is the same as the gradienBg, so the lines are parallel.
The lineAD is perpendicular to the linsB as

1
2x -5 ==

S0ABCD is a rectangl
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Coordinate geometry in the (x, y) plane
Exercise F, Question 1

Question:

The pointsA andB have coordinates ( —4,6) and (2, 8) respectivelindp is drawn througlB perpendicular
to AB to meet thg-axis at the poinC.

(a) Find an equation of the lipe

(b) Determine the coordinatesC. [E]

Solution:

(a) The gradient oAB is
Y2™% 8-6 2

X=X~ 2-(-4) 6

1
3

The gradient of a line perpendicularAB is

The equation op is
y—yl:m(x—xl)
y-8=-3(x-2)
y-8= -X%+6
y= —-3+14

(b) Substitutex = 0:
y=-3(0) +14=14
The coordinates cCare (0, 14) .
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Coordinate geometry in the (x, y) plane
Exercise F, Question 2

Question:

The linel has equation®-y -1 =0.

The linem passes through the poifat( 0 , 4 ) and is perpendicular to the lihe

(a) Find an equation ah and show that the linésandm intersect at the poilR (2, 3) .
The linen passes through the poBt 3, 0) and is parallel to the lima.

(b) Find an equation n and hence find the coordinates of the pQ where the linel andn intersect. [E]

Solution:

@x-y-1=0

2X-1=y

y=2x-1

The gradientof2-y-1=0is 2.

1
The gradient of a line perpendicular o2y -1 =0is - 3

The equation of the linm is
y—y1=m(x—x1)

y—4= - % (x—o)
y-4= -

y= - 7x+4

1
TofindPsolvey= — 7x+4and -y -1 =0 simultaneously.

Substitute:

1
2x+ 5x-4-1=0
5
,X=5=0
5
5X=5
5x =10
X=2
1

Substitutex = 2 intoy = - 7x+ 4t

1
y=-3 (2) +4=-1+4=3

The lines intersect & (2, 3) , as required.

: , . 1
(b) A line parallel to the linen has gradient —7
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The equation of the lineis
y—yl:m(x—xl)

i )

y-0= -7 kx—Sj

1 3

y= " X+ 5

1 3
TofindQsolve X-y-1=0andy= - 7x+ 7simultaneously.

Substitute:

(i

2X - —;x+%\\ -1=0
\ )

1 3 _
2X + S X~ 2—1—0

3 3
>,Xx— 5 =0
3 3
2X= 2
x=1
) . 1 3
Substitutex = Lintoy = - 2x+ 3
1[ \\ 3 13
y:_2\1) +2:—2+2:1

The lines intersect Q (1,1) .
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Coordinate geometry in the (x, y) plane
Exercise F, Question 3

Question:

1
The lineL, has gradient; and passes through the go{n2 , 2 ) . The line, has gradient - 1 and passes through the
pointB (4, 8) . The lined.; andL, intersect at the poird.

(a) Find an equation fdr; and an equation fdr,.

(b) Determine the coordinatesC. [E]

Solution:

(a) The equation df, is
y—y1=m(x—x1)
()
X=2
)

2
7

~N e

[y

y-2=7x-
i .1
y= X+ 5
The equation ok, is
y—yl:m(x—xl)
y-8=-1(x-4)
y-8= -x+4

y= —-x+12

=

1 12
(b) Solvey = Zx+ —andy = - x+ 12 simultaneously.

Substitute:

1,01
-X+12 = ZX+ 7

8 12
12—7x+ 7
2 _ 8
10 = 7X
10—

X = 8 =9
7

Substitutex = 9 intoy = - x + 12:
y=-9+12=3
The lines intersectiC (9, 3) .
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Coordinate geometry in the (x, y) plane
Exercise F, Question 4

Question:

The straight line passing through the péint2 , 1) and the poin® (k, 11 ) has gradient =

(a) Find the equation of the line in termsxafndy only.

(b) Determine the value k. [EI

Solution:

@m= - ., (x.y,) = (2.1)

The equation of the line is
y—y1=m(x—x1)

()

5
y-1=-77 \x—2)

> 5
y=1=-T1x+ 75
5 .u
Y= 7 Xt g
. . 5 11
(b) Substitute &, 11) intoy= - Tox+
__5 . u
11= - Jk+ 7
u_ s
11- 5 = - ;3K
9 >
6 = = 12K
Multiply each side by 12:
110 = - X
k= -22
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Coordinate geometry in the (x, y) plane
Exercise F, Question 5

Question:

(a) Find an equation of the limevhich passes through the poidt¢1,0) andB (5,6) .

The linem with equation 8 + 3y = 15 meets at the poinC.

(b) Determine the coordinates of the pcC. [E]

Solution:

(a) The equation dfis

yohoooxth

VoY1 T %X

y-0 _x-1

6-0 5-1

y _ x-1

6~ 4

Multiply each side by 6:
(x-1)

y=6"-,

e )

y=3 Kx—lj
8 _ 38

Y= X7 o

3 3
(b) Solve X+ 3y = 15 andy = 7x— 7 simultaneously.

Substitute:

(3 s
2

2X+ 3 K X =

):15

9 k)
2X + SX = 2—15
13

,Xx— 5 =15

9
X= 5
13 39

2X= 3
13x =39

x=3

3

Substitutex = 3 intoy = %x -3
3( \ 3 9
y=32 \3 JE

The coordinates cCare (3,3) .

3 _8
-2 =3 =3

© Pearson Education Ltd 2C
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Coordinate geometry in the (x, y) plane
Exercise F, Question 6

Question:
The lineL passes through the poi 1,3) andB( - 19, -19) .

Find an equation cL in the formax + by + ¢ = 0, wherea, b andc are integers [E]

Solution:

(x,y,) = (1,3), (%,Y,) = (-19, -19)
The equation of is

Y-y, X=X

Y27 Y1 - X=X

y-3 x-1

-19-3~ -19-1

y=3 _ x-1

-2~ -20

Multiply each side by - 22:
—22 [ 3

y-3= ", \x—l )
u )

y-3=7, \X_lj

Multiply each term by 10:
10y-30=11(x-1)
1oy-30=1&x-11

10y =11x+ 19

0=11x- 10y + 19

The equation oL is11x — 1Cy + 19=0.
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Coordinate geometry in the (x, y) plane
Exercise F, Question 7

Question:

Pagel of 1

The straight lind, passes through the poimsandB with coordinates (2,2) and (6, 0) respectively.

(a) Find an equation ¢f.

1
The straight lind, passes through the poidtwith coordinates ( -9, 0) and has gradignt

(b) Find an equation df. [E]
Solution:

(a) The equation df is

Y=Y X =%
2oV T %X
y-2 X-2
0-2~ 6-2
y-2 X=2
-2~ 4

Multiply each side by - 2:

) 2 1

y-2=-73 \x—z ] (Note: = 7 = = 3)
1
y-2=-735x+1
1
y= - 3x+3

(b) The equation df, is
y—yl:m(x—xl)

i ()T
SRl O Wy B
=i )
v= i+
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Coordinate geometry in the (x, y) plane
Exercise F, Question 8

Question:

Pagel of 2

The straight lind, passes through the poitsandB with coordinates (0, —2) and (6, 7) respectively.

(a) Find the equation of in the formy = mx + c.

The straight lind,, with equatiorx + y = 8 cuts theg/-axis at the poin€. The lined,; andl, intersect at the poird.

(b) Calculate the coordinates of the pdint

(c) Calculate the area A ACD. [El

Solution:

(a) The equation df is

Y-y X=X
Y2m¥1 T %X
y-(-2) x=-0
7-(-2) T 6-0
y+2 X

9 T 6

Multiply each term by 9:
9

y+2= o X
_3

y+2= 73X
3

y= 5%x-2

3
(b) Solvex +y =8 andy = 7 x - 2 simultaneously.

Substitute:

S

3
X + ;x—2:8
5
Ex—2=8

5
§x=10

5x = 20

x=4

Substitutex = 4 intox + y = 8:

(4) +y=8

y=4

The coordinates dd are (4,4) .

(c) x + y = 8 cuts thegy-axis wherx = 0.
Substitutex = 0:
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=8

o<

+
he coordinates a are (0, 8)
c=10

o> O
Nl
N

Area =75 x 10 x4 =20

_}m
C(0, 8)
7 D(4, 4)
0 x
A0, —2)
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Coordinate geometry in the (x, y) plane
Exercise F, Question 9

Question:

Pagel of 1

The pointsA andB have coordinates (2, 16) and (12, —4) respectivebtraight linel, passes through andB.

(a) Find an equation fdy in the formax + by = c.

1
The linel, passes through the poi@twith coordinates ( -1, 1) and has gradignt

(b) Find an equation fdy, [E]
Solution:

(a) The equation df is

Y-y X=Xy
2oV T %X
y-16 X-2

—4-16 " 12-2

y-16 X-2

-20 ~ 10
Multiply each side by - 20:

20
y-16= -2(x-2) (Notee = 75 = = 2)

y-16= -X+4
y= -2+20
2x+y=20

(b) The equation df, is

Y=y =m(X=%)
()
A
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Coordinate geometry in the (x, y) plane
Exercise F, Question 10

Question:

Pagel of 1

The pointsA( -1, -2) ,B(7,2) andC(k, 4) , wherekis a constant, are the vertices 6f ABC. Angle ABC is a right

angle.
(a) Find the gradient &B.

(b) Calculate the value &f

(c) Find an equation of the straight line passhrgughB andC. Give your answer in the forax + by + ¢ = 0, wherea, b andc are

integers. [E]

Solution:

(a) The gradient oAB is
Y27 Y1 2-(-2) 4

=% ~ 7-(-1) 7 8 2

(b) The gradient oBC is

> 7T -=-2

= = -2

Multiply each side by k-7) :
2=-2(k=-7)

2= -X%+14

-12=-%

k=6

(c) The equation of the line passing thro®andC is
Y=Y X=X

Y2™% X%

y-2 X=7
4-27 6-7
y-2 xX=7
2 T -1

Multiply each side by 2:

2
y-2=-2(x-7) (Notee —7 = -2
y-2=-X+14
y= -2+16

2x+y=16
2x+y-16=0
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Coordinate geometry in the (x, y) plane
Exercise F, Question 11

Question:

The straight liné passes through (1,3V3) andB(2+ V3,3+4V3) .

(a) Calculate the gradient b§iving your answer as a surd in its simplest form.

(b) Give the equation dfin the formy = mx + ¢, where constants andc are surds given in their simplest form.

(c) Show thal meets thex-axis at the poinC( —-2,0) . [E]

Solution:

(a) The gradient dfis
Y271 (3+4V3) -3V3 3+43

X=X (2+V3) -1 ~ 1++3

Rationalise the denominator:

3+43 1-+3 B 3-3V3++V3-3 B -23 _ Y
1+43 % 1-+v3 < 1-3 =T, =N3

(b) The equation dfis
y—yl:m(x—xl)
y-3V3=+Y3(x-1)
y-3V3=1+3x- 3
y= V3 +243

(c) Substitutey = 0:

0=+V3x+2V3

V3x= -2+3
-2V3

X= "y =~

The coordinates cCare ( —-2,0) .
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Question:

Pagel of 2

(a) Find an equation of the straight line passimgugh the points with coordinates ( - 1,5) and (4, }»,4iving

your answer in the forrax + by + ¢ = 0, whereg, b andc are integers.
The line crosses theaxis at the poinf\ and they-axis at the poinB, andO is the origin.

(b) Find the area ¢ A OAB. [E]

Solution:

(a) The equation of the line is

y_yl X—Xl
2oV T %X
y-5 X- (-1)
-2-57 4-(-1)
y-5 x+1

-7 - 5

Multiply each side by - 35:
-35 -35
5(y-5) =-7(x+1) (Note —7 =5and™

By-25= -K&-7
xX+5by—-25= -7
7x+5y—-18=0

(b) For the coordinates éf substitutey = 0:
7x+5(0) -18=0
7x-18=0
7x =18
18

X=7

(18 )

The coordinates oA are K = ,Oj

For the coordinates & substitutex = 0:
7(0) +5%-18=0
5y-18=0
by=18
18
y= "5

8 )

1
The coordinates d® are \ 0, I }

The area of A OAB is
1 18 18 162
2% 7% 5 T 35
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Exercise F, Question 13

Question:

Pagel of 1

The pointsA andB have coordinates K, 1) and (8, R—- 1) respectively, wherkeis a constant. Given that the gradienfBfis

1
3 1

(a) Show thak = 2.

(b) Find an equation for the line throuA andB. [E]

Solution:

(a) The gradient oAB is
Y27 Y1 1

Xy = Xy 3

(k-1)-1 1

8-k -3
k-1-1 1
8-k 3
%(-2 1
8-k ~ 3
Multiply each side by (8 k) :
i)

2k_2:3k8_k)

Multiply each term by 3:
6k - 6=8-k
7k-6=8

k=14

k=2

(b)k=2
SoA andB have coordinates (2,1) and (8,3) .
The equation of the line is

y—yl X—Xl

Y27V T %X

y-1 x-2

3-1~ 8-2

yo1_ x=2

2 T 6

Multiply each side by 2:
()

y_].: ; KX_ZJ
1 2

y-1=73x-3

1 1
Y= 33Xt 3
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Question:

The straight lind, has equationy+ x = 0.
The straight ling, has equatiog = 2x — 3.

Pagel of 2

(a) On the same axes, sketch the graphsanidl,. Show clearly the coordinates of all points atehhthe graphs meet

the coordinate axes.
The linesl; andl, intersect at the poim.

(b) Calculate, as exact fractions, the coordinafes

(c) Find an equation of the line througtwhich is perpendicular tq. Give your answer in the forax + by + ¢ = 0,

wherea, b andc are integers [E]

Solution:

(a) (1) Rearrangey4+ x = 0 into the formy = mx + c:
4y = —-X
1

Y= 7 4X

1
I, has gradient -, and it meets the coordinate axg¢9at0 ) .

(2)1, has gradient 2 and it meets thaxis at (0, - 3) .

|, meets the-axis whery = 0.
Substitutey = 0:

0=2%-3

2x=3
3

X= 73

(s
|, meets the-axis at \ 2 0

Y

(0, 0)

(o, —:i]/

(b) Solve 4 + x = 0 andy = 2x — 3 simultaneously.
Substitute:

4(2x-3) +x=0

8x-12+x=0

Xx-12=0

9x =12
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Substitutex = Jintoy = 2x - 3:

(2 8 1

y:2k3) -3=3 3= -3

[SREN
w |~

1)
-2

The coordinates oA are (

1
(c) The gradient of; is - 7 .

1

The gradient of a line perpendiculardjds - —— =4.

N

The equation of the line is
y—yl=m(x—x1)
(1)
)
1 16
y+ 5:4)(— ?

=4

17

y=4- 73

Multiply each term by 3:

y=12 - 17

0=1%-3y- 17

The equation of the line 12x - 3y - 17 =0.
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Question:
The pointsA andB have coordinates (4,6) and (12, 2) respectively.

The straight lind, passes through andB.

(a) Find an equation fdy in the formax + by + ¢ = 0, wherea, b andc are integers.
The straight ling, passes through the origin and has gradient - 4.

(b) Write down an equation fa.
The linesl; andl, intersect at the poir@.

(c) Find the coordinates C. [E]

Solution:

(a) The equation df is

Y-y X=X
2oV %X
y-6 X—4

2-6 12-4

y—-6 x—4

-4 8
Multiply each side by 8:

-2(y-6) =x—4(Note:_i4= -2)

-2y+12=x-4

-2y +16 =x

16 =x+2y

O0=x+2y-16

The equation of the line is+ 2y — 16 =0

(b) The equation df, is
y-—yl=rn(x-—x1)
y-0=-4(x-0)
y= —4X

(c) Solvey = — 4x andx + 2y = 16 simultaneously.
Substitute:

x+2( -4x) =16

x—8x=16

- 7x=16

16

-7

. 16
Substitutex = - Ziny = - 4x:
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The coordinates df are ( - 17 - / .
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