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Question 1  (*%)

The points P and Q have coordinates (7,3) and (—5,0), respectively.

a) Determine an equation for the straight line PQ, giving the answer in the form
ax+by+c=0, where a, b and c are integers.

The straight line RT with equation 3x+5y =19 intersects the straight line PQ at the
point R .

b) Find the coordinates of R.

—iy+5=0. [R(32)
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Question 2 (*%)

The straight line /; passes through the points A(—1,3) and B(2,-3).
a) Find an equation for /; .
The straight line /, has equation
2y=x+3.

b) Find the exact coordinates of the point of intersection between /; and /,.

b2, [

Question 3  (*%)

The coordinates of three points are given below
A(-2,1), B(6,—-1) and C(5,2).

Determine the equation of the straight line which passes through C and is parallel to
AB , giving the answer in the form ax+by =c, where a, b and c are integers.
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Question 4  (*%)

The straight line [ passes through the points with coordinates (—4,9) and (4,-3).

a) Find an equation for /, giving the answer in the form ax+by =c where a, b
and c are integers.

The straight line / meets the coordinate axes at the points A and B.

b) Determine the area of the triangle OAB, where O is the origin.

3x+2y=6|, |area =3
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Question 5 (*%)

The straight line /; passes through the points A(5,4) and B(13,0).

a) Find an equation of /;, in the form ax+by =c, where a, b and c are integers.
The straight line /, passes through the point C(0,2) and has gradient —4-.

b) Write down an equation of /,.

The point P is the intersection of /; and I, .

¢) Determine the exact coordinates of P .

x+2y=13|, : P(—%,57—0)

y=2-4x
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Question 6  (*%)

The straight line /; passes through the points A(3,17) and B(13,-3).

a) Find an equation of /.

The straight line /, has gradient % and passes through the point C(0,2).

b) Find an equation of /,.

The two lines, /; and [,, intersect at the point D .

¢) Show that the length of AD is k~/5 , where k is an integer.

ly+2x=23

3y=x+6], [k=6

b
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Question 7  (¥%)

The straight line / has a gradient of —-%, and passes through the points A(10,1) and

12°
B(k,11), where k is a constant.

a) Find an equation of [, in the form ax+by =c, where a, b and c are integers.

b) Determine the value of k.

¢) Hence show that the distance AB is 26 units.

Sx+12y=62|, [k=-14
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Question 8  (*%)

The points A and B have coordinates (1,1) and (5,7), respectively.

a) Find an equation for the straight line /; which passes through A and B.
The straight line /, with equation

2x+3y =18

meets /; at the point C.

b) Determine the coordinates of C'.
The point D, where x=-3, lies on /,.

¢) Show clearly that

|AD|=|BD|.

, 2y =3x—-1{, C(3,4)
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Question 9 (**+)
The straight line L passes through the points (2,5) and (-2,3), and meets the

coordinate axes at the points P and Q.

Find the area of a square whose side is PQ.

, |area = 80|
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Question 10  (**+)

The straight line /; passes through the points A(—1,—1) and B(k,5), where k is a

constant.
a) Given that the gradient of / is % show that k =11.
The straight line /, passes through the midpoint of AB and is perpendicular to /; .

b) Determine an equation of /,, giving the answer in the form ax+by =c, where

a, b and c are integers.

¢) Calculate the area of the triangle enclosed by [, and the coordinate axes.

2x+y=12|, |area =36
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Question 11 (**+)

The straight lines /; and /, have equations
L:2x+y=10,
l,:3x—4y=10.

a) Sketch /; and [/, in a single set of axes.

The sketch must include the coordinates of all the points where each of these
straight lines meet the coordinate axes.

The two lines intersect at the point P .

b) Use algebra to determine the exact coordinates of P .
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Question 12 (**+)

The points A and B have coordinates (—1,4) and B(3,-2), respectively.

a) Find an equation of the straight line L which is perpendicular to the straight
line AB and passes through the point B, giving the answer in the form
ax+by+c=0 where a, b and c are integers.

L meets the coordinate axes at the points C and D.
The point O represents the origin.

b) Find the area of the triangle OCD .

2x—3y—12=0

, larea =12
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Question 13 (**+)

The straight line /; has equation
3x=2y=1.

a) Find an equation of the straight line /, which is perpendicular to /; and passes
through the point A(4,—1), giving the answer in the form ax+by=c where

a, b and c are integers.

The straight line /; meets the coordinate axes at the points P and Q.
The point O represents the origin.

b) Show that the area of the triangle OPQ 1is % of a square unit.

, [2x+3y=5
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Question 14  (**+)

The straight line L; passes through the points A(—6,4) and B(3,16).
a) Find an equation for L;.

The straight line L, passes through the points C(9,—1) and D(-7,11).
b) Find an equation for L, .
¢) Show that L; is perpendicular to L,

The point E is the of intersection of L; and L, .

d) Show that the coordinates of E are (—3,8).

3y—4x=36

4y+3x=23

9
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Question 15 (**+)

The figure above shows three straight lines 1, L, and L;.

a) Find an equation of the straight line Z;, given that it passes through the points
A(7,3) and B(9,9).

L, is perpendicular to L; and passes through A.
b) Find an equation of L, .
Ly meets L; at the point B and L, at the point C.

The equation of 15 is y = %9 .

¢) Determine the coordinates of C .

d) Show that the triangle ABC is isosceles.

Ll

y=3x—18

3y+x=16

. 1C(1,5)

9
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Question 16  (**+)

The straight line L passes through the points A(—1,-14) and B(3,-2).
a) Find an equation for L, giving the answer in the form y=mx+c.
The point C has coordinates (—100,—-312).

b) Determine, by calculation, whether C lies above L or below L.

|_|, y=3x-11|, |below
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Question 17  (**+)

The straight line /; passes through the points A(1,—1) and B(7,8).

a) Find an equation of /.

b) Show that the length of AB is k+/13 , where k is an integer.
The straight line /,, whose equation is x+y =10, meets /; at the point C.
The point D is the y intercept of /,.

¢) Determine the area of the triangle OCD , where O is the origin.

2y=3x-5|,

k =3, |area = 25|

b
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Question 18  (**+)

The points A and B have coordinates (2,3) and (6,1), respectively.

a) Find an equation of the straight line /; which passes through A and B.

The line /, has gradient 1 and meets the y axis at the point (0,17) .

4

The two lines, /; and [,, intersect at the point C .

b) Show clearly that the length of AC is exactly %\/g .

2y+x=38

Question 19  (*¥%%)
The straight line / passes through the points A(4,3) and B(—4,9).

a) Find an equation for /.
[ meets the coordinate axes at the points C and D.

b) Show that the midpoint of CD is at a distance of 5 units from the origin.

4y+3x=24
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Question 20  (**%)
A triangle has vertices A(2,6), B(-2,8) and C(-1,0).

a) Show that the triangle is right angled.

b) Calculate the area of the triangle.

Question 21  (¥%%)

The straight line /; has gradient 2 and passes through the point (8,3) .
a) Find an equation for /; .

The straight line [/, is perpendicular to the line with equation 3x—y+10=0 and

crosses the y axis at (0,1).

b) Determine an equation for /,, giving the answer in the form ax+by=c,

where a, b and c are integers.

¢) Determine the coordinates of the point of intersection between /; and /,.

y=2x-13

—~

6.-1)

, [x+3y=3|,
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Question 22 (**%)

The points A and B have coordinates (3,—5) and B(1,1), respectively.

a) Find an equation of the straight line through A and B, in the form ax+by=c
where a, b and c are integers.

The midpoint of AB is M , and the line segment MC is perpendicular to AB .
b) Find the coordinates of M .

¢) State the gradient of MC .

d) Given that C has coordinates (8,a), find the value of a.

Brry=4], [M(2-2), |m=1}, [a=0]
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Question 23 (**%)
The straight line L, passes through the point A(—1,2) and is parallel to the line that
joins the points P(7,4) and Q(3,8).

a) Show that an equation for L is
x+y=1.

The straight line L, is perpendicular to L; and passes through the point B(—4,3),
intersecting 1 at the point C.

b) Find an equation for L, .

¢) Determine the coordinates of C .

y=x+7|, |C(-3,4)
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Question 24  (**%)
The straight line L, passes through the points A(13,5) and B(9,2).

a) Find an equation for L;.
The point D lies on L; and the point C has coordinates (2,3).
The straight line L, passes through C and D, and is perpendicular to L; .

b) Determine an equation for L, , giving the answer in the form ax+by=c,

where a, b and c are integers.

¢) Find the coordinates of D .

b

4y=3x-19

3y+dx=17

. |D(5,-1)

@) o AB= A 25 3 s (T yog s waew)
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Question 25  (**%)

The figure above shows a kite ABCD, where the vertices A and C have coordinates
(4,3) and (8,—7), respectively.

The diagonal BD is a line of symmetry of the Kkite.

Find an equation for the diagonal BD.

ey
OF THE UnNe THIOLGH B & D MoiT Re (+ 2)

QUNTIOR) OF THE RWUIRHY UNE 1S
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Question 26  (**%)

The points A(0,3), B(2,—1) and C(k,1) are given, where k is a constant.

a) Find the exact length of AB.
b) Given that AB is perpendicular to BC, find the value of k.

¢) Determine the area of the triangle ABC .

k=6

area=10|

|AB|=/20 = 25|,

9
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Question 27  (**%)

YA

v

p

The figure above shows the right angled triangle POR , whose vertices are located at
P(—6,-2) and Q(6,6).

It is further given that XPOR =90°.
a) Find an equation for the straight line /, which passes through Q and R.

The straight line /[ meets the x axis at the point 7 .

b) Given that Q is the midpoint of RT , determine the coordinates of R .

LI [2y+3x=30], |R(2.12)
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Question 28  (**%)

B

x> =4y+12

> x
2y_3X:2)P<A

The figure above shows the curve C and the straight line L, with respective
equations

x>=4y+12 and 2y-3x=2.

C meets the y axis at the point A, while C and L intersect each other at the points
P and Q.

a) Find the coordinates of P and the coordinates of Q.

b) Show clearly that XPAQ =90°.

[ 1 ]p(-2-2). [0(8.13)
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Question 29  (**%)

\/ > X
not drawn accurately

The figure above shows a triangle with vertices at A(2,6), B(11,6) and C(p,q).

a) Given that the point D(6,2) is the midpoint of AC, determine the value of p

and the value of ¢.
The straight line /, passes through D and is perpendicular to AC .
The point E is the intersection of [/ and AB.

b) Find the coordinates of E'.

p=10

, |E(10,6)

, s |lg=-2

[T —
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Question 30  (**%)
The straight line PQ has equation

5x=2y+7=0.
The points P and Q have coordinates (—1,1) and (1,k), respectively.
Calculate, showing a clear method ...
a) ... the gradient of PQ.
b) ... the value of k.

¢) ... the distance PR, where R is the point (—8,0).

gradient =% , |k=6], |PR| =5\/§
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Question 31  (**%)

The points A and B have coordinates (—1,5) and (7,11), respectively.

a) Show that the equation of the perpendicular bisector of AB is
4x+3y=36.
The perpendicular bisector of AB crosses the coordinate axes at the points P and Q.

b) Find the area of the triangle OPQ, where O is the origin.

area = 54|

b

B(71)
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Question 32 (**%)

The points A, B and C have coordinates (—1,5), (7,—1)and (6,6), respectively.

a) Find an equation of the straight line through A and B, giving the answer in

the form ax+by =c, where a, b and c are integers.

The midpoint of AB is the pointM .

b) Find the coordinates of M .

¢) Show that MC is perpendicular to AB.

d) Calculate the area of the triangle ABC .

Fray=1. [M32)

. [area =25
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Question 33  (**%)
The points A, B, C and D have coordinates (-5,6), (5,1), (8,3) and (k,—13),

respectively, where k is a constant.
a) Find an equation of the straight line through A and B.

b) Given that CD is perpendicular to AB, find the value of k.

x+2y=17|, k=0
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Question 34  (**%)

Relative to a fixed origin O the points A, B and C have respective coordinates
(-1,3), (1,11) and (13,k), where k is a constant.

a) Find the length of AB, in the form a\/ﬁ , where a is an integer.

b) Given the length of BC is 3417, determine the possible values of k.
The actual value of & is in fact the smaller of the two values found in part (b).
¢) Show clearly that
£LABC =90°.

d) Calculate the area of the triangle ABC .

|AB|=2V17|, [k =8 or 14], [area =51

@ o
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Question 35  (**%)

The figure above shows the straight line L; with equation
3x=2y+18=0.

The straight line L, is perpendicular to L; and the two lines meet each other at the
point P (0, p).

The straight lines I, and L, cross the x axis at the points Q and R, respectively.
a) Find the value of p.
b) Determine an equation for L, .

¢) Show that the area of the triangle POR is 87.75 square units.

L

p=9|, |2x+3y=27

9
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Question 36 (**%)
The straight line /; passes through the points A(1,2) and B(7,-2).

a) Determine an equation for [, giving the answer in the form ax+by=c,

where a, b and c are integers.

The straight line /, passes through B and is perpendicular to /; .
b) Find an equation for /,.
[, meets the straight line with equation x =1 at the point C.

¢) Calculate the area of the triangle ABC .

L

, larea =39

2x+3y=8|, [3x—2y-25=0

b

®) kg o)
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Question 37  (**%)
The straight line /; passes through the points A(8,-2) and B(10,1).

a) Determine an equation of /; giving the answer in the form ax+by+c=0,

where a, b and c are integers.

The straight line /, has gradient 8 and passes through the point C(2,2). The two

lines meet at the point D .

b) Show that D lies on the y axis.

The point E has coordinates (1,—6).

¢) Show clearly that |EA| = |ED| .

3x—2y-28=0

@ A b(a)
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Question 38  (**%)

The straight lines with equations

y=3x+c and y=2x+7
intersect at the point P(2,k), where ¢ and k are constants.

Find the value of ¢ and the value of k.

L |, |e=5 k=11

Question 39  (**%)

The straight line AB has equation 3x+4y=9 and C is the point (6,4).

The straight line BC is perpendicular to AB .
Find, showing a clear method, ...

a) ... an equation for the straight line BC , giving the answer in the form
ax+by=c,where a, b and c are integers.

b) ... the coordinates of B.

4x-3y=12|, B(3,0)

6)  @oads
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Question 40  (**%)

y
ll
lz\ A
B
D X

The straight line /; has equation
3x-2y+6=0,
and crosses the y axis at the point B.

a) Find the gradient of /; .

The straight line , intersects /; at the point A(2,6) and crosses the x axis at the

point D.

b) Given that XKBAD =90°, find an equation of /,.

The point C is such so that ABCD is a rectangle, as shown in the figure above.

¢) Calculate the area of the rectangle ABCD .

[1. |eradient =3, [3y+2x=22], [area =39
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Question 41  (**%)
The straight line /; passes through the points A(3,20) and B(13,0).

—

The straight line /, has gradient 3 and passes through the point C(0,5).

The point D is the intersection of /; and /,.

Show that the length of AD is k~/5 , where k is an integer.

B0D THe poRTIon of i Tigous AGzs) & B(20)

- D@1e)
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44 STANDARD
QUESTIONS
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Question 1 (¥*%4)

The points A and B have coordinates (—4,4) and (2,6), respectively.

The straight line L; passes through the point B and is perpendicular to the straight
line which passes through A and B.

a) Find an equation of ;.
L, meets the y axis at the point C.
b) Show by calculation that
|AB|=|BC]|.
The quadrilateral ABCD is a square whose diagonals intersect at the point M .
¢) Determine ...

i. ... the coordinates of M .

ii. ... the coordinates of D .

L | [y=12-3x], M (-2.8)]. |D(-6.10)
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Question 2 (¥*%4)

The straight line /; crosses the coordinate axes at the points A(-6,0) and B(0,18).

a) Determine an equation for /|, giving the answer in the form y =mx+c, where

m and c¢ are constants.

The straight line /, has equation

x=Ty=14,
and meets /; at the point D.
b) Find the coordinates of D .
[, meets the y axis at the point C.
¢) Show clearly that
£CAD =90°.

d) Calculate the area of the triangle CAD .

y=3x+18],|D(-7,73)],
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Question 3 (¥*%4)

The straight line L passes through the points A(—2,2) and B(1,3).
a) Find an equation for L.

The point C has coordinates (3,k).

Given that the angle ABC is 90°, find ...

b) ... the value of k.

¢) ...the area of the triangle ABC.

k=-3|, |area = 10|

x—=3y+8=0]|,

9
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Question 4  (¥*%4)

The straight line segment joining the points with coordinates (—7,k) and (-2,-11),

where k is a constant, has gradient —2.

a) Determine the value of k.

The midpoint of the straight line segment joining the points with coordinates (a,—3)

and (4,1) has coordinates (9,b), where a and b are constants.

b) Find the value of a and the value of b.

The straight line segment joining the points with coordinates (=7,7) and (-3,¢),

where c is a constant, has length \/ﬁ .

¢) Determine the possible values of c.

k=-1|, l[a=14]|, |[b=-1], |c=6, 8

b 9
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Question 5 (¥*%4)

The points A(-1,3),B(3,1) and C(5,5) are given.

a) Show that AB is perpendicular to BC.
b) Find an equation for the straight line which passes through B and C.
The straight line through A and C has equation
x=3y+10=0.
The midpoint of AB is the point M .

¢) Determine an equation of the straight line which passes through M and is
parallel to the straight line through A and C.

The straight line which passes through M and is parallel to the straight line through
A and C, meets BC at the point P .

d) State the coordinates of P .

Ll

, | P(4,3)

y=2x-5(,13y=x+5

9
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Question 6  (¥*%4)
The points A, B, C and D have coordinates (0,4), (2,8), (3,0) and (6,k),

respectively, where k is a constant.

The straight line L; passes through the points A and B, and the straight line L,
passes through the points C and D.

a) Given that L; is parallel to L,, find an equation for L, .

b) Find the value of k.

The straight line L; passes through the point A is perpendicular to L, .
¢) Determine an equation for L;.

d) Show that L, and L; meet at the point with coordinates (4,2).

y=2x—-6|, k=6, [x+2y=8
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Question 7  (¥*%4)

The straight line /; passes through the points A(0,3) and B(12,9).
a) Find an equation for /; .
The straight line /, passes through the point C(11,1) and is perpendicular to /; .

The two lines intersect at the point P .
b) Calculate the coordinates of P.
¢) Determine the length of CP.

d) Hence, or otherwise, show that the area of the triangle APC is 30 square
units.

, |x=2y+6=0|, P(8,7) , |CP|:3\/§
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Question 8  (*¥*%4)

The straight lines /; and /, have respective equations
x+4y+5=0 and y=2x-2.
These two lines intersect at the point P .

a) Sketch /; and /, on the same diagram, showing clearly all the points where
each of these lines meet the coordinate axes.

b) Calculate the exact coordinates of P .
¢) Determine an equation of the straight line which passes through P, and is

perpendicular to /; .

Give the answer in the form ax+by =c, where a, b and c are integers.

1. [P(L.-%)| [2x=3y =8

§

@ Guour 4,2
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Question 9 (¥*%4)

The points A, B and C have coordinates (—6,5), (0,7) and (8,3), respectively.
The straight line L, is parallel to BC and passes through the point A.
a) Show that an equation for L is
x+2y=4.
The straight line L, passes through the point C is perpendicular to BC.
b) Find an equation for L, .
The lines L; and L, meet at the point D.

¢) Show that the distance BD is 10 units.

, |[y=2x-13

o Sy way e GuneST o 3¢, Be) g c(82)

= Y-yo= ml-n)
= Y-r = oL G Cotiar_@rST , PASSIV: Tigao

S 2y-o: x—6

b 9 cormngor b wor m 42 & phses o] C(8,2)

= Y4 Y= M-
= §-3: 20-e)
= y->=a- o
ol
9 AN T B ¢ limgsonol B
—— L iTiggnol
[
L y=2x-n

(= an(a-n)=w
= xal -2y
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Question 10  (**%+)

The points A(-1,-1), B(8,2) and C(0,1) are given.

a) Find an equation for the straight line 1;, which passes through A and B.
The straight line L, has gradient —3 and passes through C.
L, and L, intersect at the point D .

b) Find the exact coordinates of D .

¢) Find the exact length of CD, giving the answer in the form of k10 , where k
is a constant.

d) Hence, or otherwise, show clearly that the area of the triangle ABC is 7.5
square units.

5y =3-2]. p(}.-4]]- [epl=3i0

@) Gap = g=bo 20 3
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Question 11 (**%4)

AY
A
M
C
O B > X

The figure above shows the points A(0,12),B,C(10,2) and M (2,6).

a) Given that M is the midpoint of AB, state the coordinates of B .
b) Find the exact length of BC.

¢) Given that KABC =90°, find the area of the triangle ABC, giving the final
answer as an integer.

The straight line through M and perpendicular to AB meets AC at the point N .

d) Determine the area of the trapezium MBCN .

[ 1.[B(4.0)], |BC| =40,

area of AMBCN = 30|

area of AABC =40

b
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Question 12 (¥*%4)

The straight line L; has gradient 3 and y intercept of —8.
The straight line L, is perpendicular to L; and passes through the point (7,3).
The point P is the intersection of L; and L, .

a) Write down an equation for L.

b) Find the coordinates of P .

L, and L, meet the x axis at the points A and B, respectively.

¢) Determine the exact area of the triangle APB.

=508, [P44)] [area =0
@) 4= -y~ @) Gty =y
Q) Lo o or -L 3 (1 an
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Question 13 (**%4)

The straight line L; passes through the points A(1,4) and B(3,9).

a) Find an equation for L, giving the answer in the form ax+by+c =0, where

a, b and c are integers.
The straight line L, is perpendicular to L; and passes through the points B and C.
Given the point C has coordinates (13,k), find ...

b) ... the value of k.

¢) ... the area of the triangle ABC .

| |, [5x=2y+3=0], |[k=5|, |area =29
Q) SINNIO. FE THE AN B L, s semuwme © L
R =] = W ol
Bne iye 2an ACuy) B4 (i)

s o T
= L% )% (Y-l
\ L AR pren I Py
lecl < A (272 JEr i’ A’

A= Llag|lecl = LB i
= L e

= L
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Question 14  (**%4)

The straight line PQ has equation
S5x+3y=18
and P is the point with coordinates (9,-9).

a) Find an equation for the straight line that is perpendicular to the line PQ and
passing through the point P, giving the answer in the form ax+by =c, where
a, b and c are integers.

The straight line QR has equation
y=x—6.
b) Find the exact coordinates of Q.
The point M (7,-3) is the midpoint of PT .

¢) Find the coordinates of T .
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Question 15 (**%4)

The straight line /; passes through the points A(-2,-3) and B(1,-12).

a) Find an equation for /; .
The point M is the midpoint of AB .

The straight line /, passes through M and has gradient % .

b) Find an equation for /,.

l; and I, crossthe y axis at the points P and Q, respectively.

¢) Show that the area of the triangle PMQ is %

, [6x—4y—-27=0

|y=—3x—9
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Question 16  (**%+)

The straight line / passes through the point A(a,3), where a is a constant, and is

perpendicular to the line with equation

3x+4y=12.

Given that / crosses the y axis at (0,—5), find the value of a.

Question 17  (¥*%4)

The points A(-3,-1), B(—4,3), C(3,6) and D(4,2) form the vertices of the
quadrilateral ABCD .

By calculating relevant gradients and lengths show that ABCD is a parallelogram but
not a rhombus or a rectangle.

proof
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Question 18

(Frky)

Created by T. Madas

A triangle has vertices at A(1,0), B(9,4) and C(k,6).

a) Given that LABC =90°, show that £k =8.

b) Find an equation of the straight line BC, giving the answer in the form
ax+by=c,where a, b and c are integers.

The line BC meets the x axis at the point D .

¢) Find the area of the triangle ABD .

d) Hence, or otherwise, determine the area of the triangle ABC .

area ABD =20

9

area ABC = 10|

, [2x+ y=22],

d) & QUMD NN
e Qo)
Gl 4B = =2 = =
Gonoug Re = Sk 2.
=]
T o o se ey 0 )
Delvrcas of ﬂ QR

= FgToz < e Karoacr §

= 2=-2t8
= =\

- - a%wm

b) Lo BT (0) ooy of B W Be -2 g PAsING
Ty By

Deudid Auh~ szow =20 _
7
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Question 19  (**%4)

YA D

1§

The figure above shows a trapezium ABCD .

The side AB is parallel to CD and the angles BAD and ADC are both right angles.
The coordinates of D are (4,7) , and the straight line through A and B has equation
Sx+4y=T7.

a) Show that an equation for the straight line through C and D is

Sx+4y=48.

b) Find an equation for the straight line through A and D.
The straight line through B and C has equation

x+9y+15=0.

¢) Show that the coordinates of C are (12,-3).

Ll

4x—5y+19=0
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Question 20  (**%4)

A(2,3)

C(3,0)

The figure above shows a rhombus ABCD , where the vertices A and C have
coordinates (2,3) and (3,0), respectively.

a) Show that an equation of the diagonal BD is
x=3y+2=0.
b) Given that an equation of the line through A and D is
3x—-4y+6=0,
find the coordinates of D.

¢) State the coordinates of B.

[ 1.[p(20). [6(7.3)

Q) 100N AT THE Gouey of 4 pusas 9wy M{$13) wr hso BT Mot oF 5 ¢ DE2d

A
[CRI

MEPONT of AC GRADWNST of AC
a ’
(28 20 e B9 ooy il
\(l‘l) (e =
M(g.2) , z
Sv13) A
HORIDwAC Bt ceanen L =20 g

EQUATION oF BD

=Y = (x-2)

* t(a-g)
$oF

= -8

= agay

o~
o o
[

SOt G- SIMOENEoULy UNE, q ngy, W fd D

L-Yireo g
Yy 460 L x

X0 iqy-6=o
' D-Gi6=0
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Question 21  (**%4)

The straight line /; passes through the point (10,—3) and has gradient 1

W

a) Find an equation for [/, in the form ax+by+c =0, where a, b and c are

integers.
The straight line /, has gradient of —2 and y intercept of 3.
[, and [/, intersect at the point P .

b) Determine the coordinates of P .

l; meets the y axis at the point Q.

¢) Calculate the exact area of the triangle OPQ, where O is the origin.

:

x=3y—-19=0

, |P(4,-5)|, |area =

|8
w3

0) UG G-, = m ()

= Ysa=1f-0)
= 4q-

= 3y-ae -9

= a- 5—-\\:‘:/

B gurod « ), g oo ool
s e L L

= LL; y= -3

B saorged s |
= x -z (aw)-b=o
= A+h-1-0 co

= T - o2m
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Question 22  (¥*%4)
The points A and B have coordinates (—4,5) and (0,4), respectively.

a) Find an equation of the straight line which passes through A and B.

The point C lies on the straight line through A and B, so that the distance of AB is

the same as the distance of BC .

b) Find the coordinates of C'.

L |, [x+4y=16|, |C(4,3)

o ST B g e G ) b ACuq)a (o)

i’ lootne & e pmeeim

#49) o) <
—_—
Sbsey B wist 36 B uitad? of g

- B, @,

w5 D, O,

Yy
J

o clay)
//
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Question 23 (¥*%4)

The distance of the point A from the origin O is exactly 1072

a) Given the coordinates of A are (3t -1,z —7) , where ¢ is a constant, determine

the possible values of ¢.

It is further given that A lies on the straight line with equation

Sy+2x=18.

b) Calculate the distance AB if B has coordinates (6,4).

, |AB|=10

o sabislhy
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Question 24  (**%4)

The figure above shows the points A(0,5), B(4,7), C(1,0) and D(3,1).

The straight line L; passes through A and B, and the straight line L, passes through
C and D.

a) Find an equation for L;.
b) Show that L, is parallel to L.

The straight line Ly passes through A and D, and the straight line L, passes through
B and C.

The lines Ly and L, intersect at the point E'.

¢) Determine the ratio of the area of the triangle ABE to that of ECD.

The individual calculations of these areas are not needed for this part.

[ ] |y=dx+5],
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Question 25  (**%4)
The straight line /; with equation 3x—2y =35 crosses the y axis at the point P, and
the point Q has coordinates (6,-2).

a) Find the exact coordinates of the midpoint of PQ.

The straight line /, passes through the point Q and is perpendicular to /;. The two
lines intersect at the point R .

b) Find, showing a clear method, ...

i. ... anequation for /,, giving the answer in the form ax+by =c, where

a, b and c are integers.

ii. ... the exact coordinates of R.

M(3,—2), 2x+3y=6], R(%—;, )
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Question 26  (**%+4)

Yy
A
C
D
B
() > x
A

P

The figure above shows the square ABCD, where the vertices of A and D lie on the
x axis and the y axis, respectively.

The point P lies on the y axis so that PAB is a straight line.

Given that the equation of the straight line through A and D is y+2x=6, show
clearly that the distance PD is 7.5 units.

l:l , |proof
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Question 27  (**%4)

The straight line /; passes through the points A(—4,—7) and B(4,9).

The straight line /, has equation
y= %x +4,
and meets the /; at the point C.

a) Determine an equation for /; .

b) Find the coordinates of C.

The straight line /5 is the bisector of the angle formed by /; and /,.

¢) Given that /5 has positive gradient, determine an equation for /5.

[ ] [y=2x+1].[C(25)]. [y=x+]

B nwenion
bay)
l(sa)

QN - L5 -1
v, s esow |

- 9 =1G2)

R —

o DTN THE GuATon,

OF THe Ao BiEoR. 4, b

Created by T. Madas



Created by T. Madas

Question 28  (**%4)

The points A(1,2), B(3,8) and C(13,8) are shown in the figure above.

The straight lines /; and [, are the perpendicular bisectors of the straight line
segments AB and BC, respectively.

a) Find an equation for /; .
The point D is the intersection of /; and /,.

b) Show by a direct algebraic method that D is equidistant from A, B and C.

You may not use any circle theorems in this part of the question.

, [x+3y=17

6) ST T & GUANIT CuATON T AG2) 4 B(ap)

DER)

N0 Teue fanl=Rol = \en)
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Question 29  (¥¥¥¥)

A straight line L and a curve C have the following equations.

L: (l+1)(l+lj:1 and C:xy+2=0.
X y

a) Find the coordinates of the points of intersection between L and C.

b) Sketch the graphs of L and C in the same set of axes.

[ 121 (1.-2)

SYETHNG- Y=-x-l & 3:»%

Ay
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Question 30  (¥¥¥¥)
The straight line /; passes through the point A(—7,—4)
point B(0,2).

and meets the y axis at the

a) Determine, with full justification, whether the point P(—5,—2) lies above [; or

below /.

The straight line /, passes through the point C(-1,-10)

and meets the [, at B.

b) Determine, with full justification, whether the point Q(—%,—S) lies inside or

outside the triangle ABC .

, | P 1s above [;|,

Q is outside ABC

Created by T. Madas
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Question 31  (¥¥%%¥)

The points A, B and C have coordinates (2,0), (=7,2)and (5,5), respectively.

The straight line through A, which is perpendicular to the straight line BC, intersects
BC at the point D.

Find the coordinates of D .

[ [[p(t4)

STAer &Y A Dl

. STt i
grblee Sl < 25 Bz 6
o A A ?
T TE G
2 Grod Q‘ =L { A
oget b=y
Ay The GuaTion of b y M=ty c6S) 4 va—u)mu)
of Y-y, =Ml o byt 8gos e
: 4-5 = %@ﬂ; 3.0:4b~zi
4j>29:1>: \q}: L +8
dy=2+is
SOUONG- SINATNCUAY

= 4(-br8)= ans
= -kr2 =x +S
= -1k =17

= a=l

- bl ve
L‘,

49
ﬂ:

Question 32 (FHEE)

The points A(3,7),B(5,2) and C(11,4) are given.

Calculate the area of the triangle ABC .

area=17|

9
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The points A and B have coordinates (1, 4\/3 ) and (—3+«/§,3), respectively.

a) Find an equation for the straight line L which passes through A and B,
giving the answer in the form y = V3 (x+k), where k is an integer.

L meets the x axis at the point C.

b) Determine the length of AC.

¢) Calculate the acute angle between L and the x axis.

y=3x+343|, [AC| =8

= lAc=8 _—
>

SETING- 4=0 W THE Admie EHOATION

= o= ')
= a=-3

Lo o AR

=\ < JCanTs G ]

= lad =~ g

A
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Question 34 (¥¥¥¥F)
The points A and C are the diagonally opposite vertices of a square ABCD .

The straight line /; with equation

3x-2y=24,
meets the x and y axes at A and C, respectively.
The straight line /, passes through B and D.

Determine an equation of /,.

:

2x+3y+10=0

f0D_THE ©-0pOINATES of A 4 ¢
= 3w -2y =24
=3 =0, y=-0 s (o)
= =0, %=8B ~ A(80)

NEXT_(sopING: AT THE DIAGRAM

om0 ) < M(\'gg\—m)

3
= M(a-¢)
St _ —2-0
M\:. -z ©-8 2
SuATIoN of % HAS GRS —2- Aun Msses Toooy M (4,6)

—=Y- U= m(a-%)
— §+6=306-0
23y+(8 =+ 8

P n4+R o =0
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Question 35  (¥¥¥¥)

v
=

The straight line /; passes though the points A(15,0) and B(0,30).
a) Determine an equation for /; .

The straight line /, is perpendicular to /; and passes though the point Q(0,k), where

k is a positive constant.
The point P is the intersection between [/, and [, .

b) Find, in terms of k, the x coordinate of P.

¢) Given further that the area of the triangle OQP is 25, where O is the origin,
determine the possible area of the quadrilateral OQPA .

. [y=30-2x], lez—%k,

3
Q) STAT B FNDING THE RASIT 30
OF
,,
N 3
AT of 39) & ‘( \

Y= -2

area =220 or 100

Now k=S

Y=lres a4 W o covomuatt of P 2-3as=10
2 Plar)

LR o oA = Ltk = TS
o AU OF OQPA = TSH2C = (00~

s

A iF K=o

M= basas 4 HE X QowinATE oF P g R-%xr=2

k) sakton or b way

L AKA o OPA = 4 xioxag =WS ER{EED)
LA oF ogRa = (stes sz
;
?K
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Question 36  (¥*¥¥)

The straight line / passes through the point A(3,4) and has gradient L .

[\

a) Find an equation of /, giving the answer in the form y =mx+c, where m and
¢ are constants.

b) Show that B(-3,1) also lies on /.

¢) Calculate, in exact surd form, the distance of AB .

The point P lies on [ and has x coordinate p, where p is a constant.

d) Given that the distance AP is V125, determine the possible values of p.

[ =L

| AB|=3V5 =45, [k=-7.13

o
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Question 37  (¥¥¥¥)

The straight line / passes through the points A(6,0) and B(10,8).

a) Find an equation for /, giving the answer in the form y=mx+c, where m
and ¢ are constants.

The midpoint of OA is M and the midpoint of OB is N , where O is the origin.
b) State the coordinates of M and N .

¢) Determine the area of the trapezium ABNM .

[ 1. [y=2x-12], [M(3,0)|, |N(5.4)|, [arca =18]
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Question 38  (¥¥¥¥)

The straight line /; has equation 2x+ y—18=0 and crosses the x axis at the point P .
The straight line /, is parallel to /; and passes through the point Q(—4,6).

The point R is the x intercept of /,.

a) Determine the coordinates of P and R.

The point S lies on /; so that RS is perpendicular to /; .

b) Calculate the area of the triangle PRS .

[ 1 |p(.0)]. [R(-L0)].

& B 2g-18=0 — - 4= —mee

2640 -8 =0 B, s e e oamey ¢
=g PASES T (=4t

b Do 4 i it
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Question 39  (¥¥¥¥)

y
A
C
B
D
> X
ol A

The figure above shows the rectangle ABCD, with A(5,0), B(0,12) and C(24,k).

a) Show that k =22 and hence calculate the area of the rectangle ABCD .

b) Determine the coordinates of D .

area = 338

9

, |D(29,10)

o womk W GowhsT GuT
TR
L

<

= k2 e
GRADINT BC e ~ &

Now A% 48 LRC, Gomp Bo= +5-

b-p . S
= o

= el = 120

— b= 26}
[
- u% Yeutio
NEXT™ THE TS, UsinG. d~ G Tt (a0

8= N[0 s (o-9* ' =fi 25 = i’ =13
lec| = J@-F @' = Jiorsa =Veu'=%

G ARAS 1326 =288 /

H B et , o0 Veopy!
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Question 40  (¥¥¥¥)

YA R

The figure above shows the curve C with equation
y= X2 —2x+3.
The points P(-1,6), 0(0,3) and R alllieon C.

Given that XPOR =90°, determine the exact coordinates of R .

e TE

equationoF L e Tiovod 94 R
Guo o L = +4 Cormmooe © %)
5 Y-Yos w (-
= §-3= L@-9)
= y= 5x+3
"o R Wk WEED O SOWE SIMUCHNEOOCY LV THe,
QUi of THe oudx
CGy= Rz )
L: Y=tz

= -myg= kaed’
o Lom s dx
= T-L =X
5

= J-T=o
=  2(a-7)=o
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Question 41  (¥¥%%¥)

The straight lines /; and [,, with respective equations
y=3x and 3x+2y=13,

intersect at the point P .

The points A and B, are the points of intersection of the straight line with equation
y=-1 with /; and /,, respectively.

Show that the area of the triangle ABP is % square units.

A [

END THE notesections of £ g 4, wrnb y=-1

U\’\‘j=51 i as 4=
ek B+ 260)=R
A=A

3 =1
3 A“C,é”\\

|

s
G

AND T G.oppATE F P

9=3 9 YA
- F20a)=
By j ‘h:;\ K
o R B A 3

o)

Lo0NG AT A DG
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Question 42 (¥¥¥¥)

The points A, B and C have coordinates (1,5), (-2, y) and (2,-3), respectively.

a) Find, in terms of y, the gradient of BC'.

The angle ABC 1is 90°.

b) Determine the possible values of y .

1. 2 =L y=3
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Question 43 (¥¥¥¥)

The rectangle ABCD has three of its vertices located at A(5,10), B(3,k) and
C(9,2), where k is a constant.

a) Show that
(10-k)(2-k)+12=0.
and hence determine the two possible values of k.

It is further given that the rectangle ABCD reduces to a square, for one of the two
values of k found in part (a).

For the square ABCD ...
b) ... determine its area.

¢) ... state the coordinates of D .

k=8

, , larea =40

, |D(11,8)

A
(\) (oG AT ARC = 90"

A(s19) 80) S THE REQUI0 vk of k& b Aug e
Y%y k-l _ k-l AUA OF THE SuAeE WuL B¢ VB <435 = (O
o GUDAR = L% 3 =2 /
> A2 S
-3
- lock & @ B wseao
SW-y 2k 2k
e GemdBe = 30t - o5~ AGuo) B(g)
b~k _ 6 P s g
“Ths ok = - (G _> g REGTOHS +GH>-Z %H. >
e LT
e =
sk ] o(n8) B ()
I DGy El- =
— (-9e v 2, i //
= (9e)t2 =0

7 R 200i0
SOWING. THE Aok RATIC

= 20-lk-2%k+Pr=0o
= -k +2=0
= (- -%)=0

B)E) oo k= fer w3 el G

el = G5 =Jxre = !

[ i e —
(8 = Ve-wr@-97 = V us%' = Jio?
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Question 44  (¥¥¥¥)

The straight line /; has gradient m and has x intercept 6.
a) Show clearly that the equation of [ can be written as y =m(x—6)

The straight line /,, with equation y =2x+9, meets /; at the point A.

b) Show that the coordinates of A are (w , 21_mj
m—-2 m-=2

The straight line /5, with equation y =2x-3, meets /| at the point B.

144(1+m2)

¢) Show that the distance AB is —
m-+4m+4

d) Given further that distance AB is 42 find the two possible equations of /.

:

y=6-x

9

x+7y=6
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16 HARD QUESTIONS
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Question 1 (F***4)

The points A(0,3k) and B(0,k) are given, where k is a non zero constant.

The point P lies on the straight line with equation y = x, so that both straight lines,
AP and BP, have negative gradient.

The straight line through A and P meets the x axis at x; and the straight line

through B and P meets the x axis at x,.

Show that i—i =£.

QL IWCET of AP 2 IMRCET oF BP
o:";ékwsk 0= BEub k
0= (p-Wxs 3p o @-Harkp
P s - G
2. =M P L

P3K P

(i (o Aot

ok uwgo

2

-
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Question 2 (¥***4)

The points A and B have coordinates (8,2) and (11,3), respectively.
The point C lies on the straight line with equation
y+x=14.

Given further that the distance AC is twice as large as the distance AB, determine
the two possible sets of coordinates of C.

[ ].]c(6.8) U c(14,0)
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Question 3 (F***4)

The points A and B have coordinates (—3,10) and (9,6), respectively.

a) Find an equation for the straight line L; which passes through the point B and

is perpendicular to AB, in the form y =mx+c, where m and ¢ are constants.
L, crosses the x axis at the point C.

b) Determine the value of tan@, where @ is the angle that BC makes with the
positive x axis.

¢) Find an equation for the straight line L, which passes through the point C
and is parallel to AB, in the form ax+by =c, where a, b and c are integers.

The point D is such so that ABCD is a rectangle.

d) Show that the coordinates of D are (—5,4).

e) Find the area of the rectangle ABCD .

, |y =3x-21], [tan@ =3| |x+3y =7||area =80

Q) 109G AT THE DAGKAM d) 10U AT e Boreom (NI B <onee)

PRI A Ry
S g = = S

LG)

QG o L+ +3 AN foi 8w C %(;2’):@) }
@ CoTon of Ly winy e 3 Pk Tioey g a(w N s o
~ YYo= MG R) fou A s b (ré)*@')’b) ' i

| y-6= 334 4 i

" -
i Vel conreecs o (z0)

j 3:6: a2y a0y
= gf‘h—zj/// /7 ko
b e use seom vend o | PNo C Rery € {8 Yy *_(Asf&.‘\;
YEwarc wm we b Whin 40 27
2 Lt el Ml =J Goo oy " = lerie = 6o = ufi!
=l 1| = { G-l e ooy = Vv = Jao = 20

P T ER T AR vao:ea/

- Guoing oe Ab = <4 | Ovre)

Eokton o L onw=-L g a9
= A=Y= wa )
= 4o =r kG
- 33 ===y
=37

=7 -
— iy ol

Created by T. Madas



Question 4
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The points A and C have coordinates (3,2) and (5,6), respectively.

a) Find an equation for the perpendicular bisector of AC, giving the answer in
the form ax+by =c, where a, b and c are integers.

The perpendicular bisector of AC crosses the y axis at the point B.

The point D is such so that ABCD is a rhombus.

b) Show that the coordinates of D are (8,2).

¢) Calculate the area of the rhombus ABCD .

, |area = 20|

x+2y=12

b
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Question 5 (¥***4)

The straight line / passes through the point P(4,5) and has gradient 3.

The point Q also lies on [ so that the distance PQ is 3410

Determine the coordinates of the two possible positions of Q.

[ 1 ]e(7.14) or 0(1.-4)
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Question 6  (¥***4)

B l
/A< 1
> X
OAI/’A/Z
C 2
— | D

The figure above shows a parallelogram ABCD .

The straight line /; passes through A(—1,3) and B(4,4).

a) Find an equation for /.

Give the answer in the form ax+by+c =0, where a, b and c are integers.
The points C and D lie on the straight line /,, which has equation 5y —x+10=0.
b) Show that the distance between /; and [, is Jk , where k is an integer.

¢) Hence, find the area of the parallelogram ABCD .

L.

k =26/, |area = 26|

S5y—x—-16=0

9 b
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Question 7  (¥***4)

The figure above shows a trapezium OABC, where O is the origin, whose side AB
is parallel to the side OC .

The diagonal AC is horizontal and the points A and B have coordinates (0,6) and
(8,8), respectively.

The diagonals of the trapezium meet at the point D .

Show by direct area calculations that the area of the triangle BCD is equal to the area
of the triangle OAD .

l:l , |proof
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Question 8  (¥***4)
AY
C
D
B
\/ 0 E e
A

A parallelogram has vertices at A(-3,-2), B(—4,2), C(3,8) and D(4,4).

a) Show that ABD =90° and hence find the area of the parallelogram ABCD .
The side CD is extended so that it meets the x axis at the point E.

b) Find the coordinates of E .

¢) Show that EB and AD bisect each other.

d) By considering two suitable congruent triangles and without any direct area
calculations, show that the area of the triangle EBC is equal to the area of the

parallelogram ABCD.

area =34

, |E(5,0)
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Question 9 (¥***4)

The straight line /; passes through the points A(2,1) and B(k,8), where k is a

constant.

a) Given the gradient of /| is % show that k =4.
b) Find an equation for /; .
The straight line /, is parallel to the y axis and passing through A.

The point C lies on [, so that the length of BC is exactly 22,

¢) Find the possible coordinates of C .

d) Determine the largest possible area of the triangle ABC .

[2y=7x-12], [C(2.6) or C(2,10)], [area =9]

?---Rde)
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Question 10 (*¥¥*4)

The straight lines L; and L, have respective equations
4x+2y=a and Sx+4y=b>b.
Itis given that I; and L, meet at the point P.

Express a in terms of b, given further that P lies in the second quadrant and is
equidistant from the coordinate axes.

a="2b|

b
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Question 11 (**¥%4)

The points A and B have coordinates (0,—4) and (3,-2), respectively.

a) Determine an equation for the straight line / which passes through the points
A and B, giving the answer in the form ax+by+c=0, where a, b and ¢

are integers.

The point C lies on [, so that the distance AC is 3\/B units.

b) Show, by a complete algebraic solution, that one possible set of coordinates
for C are (9,2) and find the other set.

L

2x-3y—-12=0

. |C(-9,-10)
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Question 12 (**¥%4)

The point A lies on the straight line L with equation

y=2x+3.
The point B has coordinates (4,1) and the point C is the reflection of A about L.

Determine the possible coordinates of A, given that AB is perpendicular to AC .

[ 1.14(2.7) or A(-2.-1)
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Question 13 (**¥%4)

The points A(-3,9), B(4,5) and C(7,—6) are three vertices of the kite ABCD.

Determine the coordinates of D .

[ ] |p(2)
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Question 14  (***%4)

The straight line L has equation

3x-2y=12.

Find the coordinates of the point Q, where Q is the reflection of the point P(12,-1).
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The points P(7,5) and Q(4,-3) are given.

The point Q is rotated by 90° anticlockwise about the point P .
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Question 16  (***%*4)

The point A(1,3) is one of the vertices of a rhombus whose centre is B(3,7).

One of the sides of the rhombus lies on the straight line with equation
y=5-2x.

Determine the coordinates of the other three vertices of this rhombus.
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Question 17  (***%4)

The point A has coordinates (-2,1).

a) Find the coordinates of the point of reflection of A about the straight line with
equation 3x+y=12.

The point P, whose coordinates are (4,2), is rotated about A by 90° anticlockwise,
onto the point Q.

b) Determine the coordinates of Q.

a)

4 9= 2-33)=h-13 = 27

Tbs 27)

@ N THE ReQUIEY Pond © MOST BE Suo SO THAD B 18 e MIDPONT oF 4C
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; ! !
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= (a+2)" =
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Question 18  (**¥*4)

The point A(a,b) , where a and b are constants, lie on the straight line with equation
y=2x+1.
The point B (a,c) , where ¢ is a constant, lie on the straight line with equation
2y+3x=6.

The point P[a, (b+c)] lies on the straight line L.

=

Determine an equation of L.
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17 ENRICHMENT
QUESTIONS
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Question 1 (Gk#¥%%¥)

Find the shortest distance between the parallel lines with equations

x+2y=10 and x+2y=20.

[You may not use a standard formula which determines the shortest distance of a
point from a straight line in this question)

[ 11245

Created by T. Madas



Created by T. Madas

Question 2 (Gk¥¥EF)

The straight line ;, has gradient m, m >0 and passes through the point A(2,3).

Another straight line L, is perpendicular to ; and passes through the point B(2,k),
k#3.

The point C is the intersection of L; and L, .

Determine the y coordinate of C, in terms of k and m, and given further that the
triangle ABC is isosceles, prove that m=1.

[ [y

m?+1

@ NOW (R THE TRANGE 1\ IS - L
A : Al2d)
A A 90", T el = Jea) o 1

@ SUATUN of L,

L=-L1
gk

© SowwE Swcmsoyy W L © fne C
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Question 3 (Gk¥¥EF)

The variables x and y are such so that
ax+by=c,
where a, b and ¢ are non zero constants.

Show that the minimum value of x>+ y2 is

6'2

a’ +b?
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Question 4  (Gk¥¥EF)

The figure above shows an isosceles trapezium OABC, where O is the origin.

It is further given that

e the coordinates of A are (0,6),
e thesides AB and OC are parallel,

b

e |0oA|=|BC

e the diagonal AC is parallel to the x axis.

If Blies on the line with equation y = x, determine, in exact simplified surd form, the

coordinates of B.

I:|, B(6+3x/5,6+3\/§)
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Question 5 (Gk¥¥EF)

The straight line /; passes though the points A(30,0) and B(0,10).
The straight line [, is perpendicular to /; .

The point P is the intersection between [ and [,, and the point Q is the point

where [, meets the y axis.

Given further that the area of the triangle OQP is 2.4, where O is the origin, find the
possible area of the quadrilateral AQPA .

area =140.4 or 149.4]
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Question 6 (Gk¥¥FF)

The straight line L; has equation
y=6-2x,
The straight line L, passes through the point A(2,7) and meets L, at the point B.

Given that L; and L, intersect each other at 45°, determine the coordinates of B .

= 3= dud
£ T G of Ly 1 3
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Question 7  (Gk¥FEF)

The straight lines ; and L, have respective equations
y=-3x—-10 and y=5x—-4.
The point A has coordinates (4,2).

The point B lies on L;, so that the midpoint M of the straight line segment AB, lies

on L,.

Determine the coordinates of B and the coordinates of M .

0 [of 3] v
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Question 8  (Fk¥¥FF)

The straight line / has equation
(2+a)x+(2-a)y=2-5a,

where a is a constant.

Show that [ passes through a fixed point P for all values of a.

, |proof
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Question 9 (Fx**F)

A family of straight lines, has equation
y=m(x-1)+2, xeR,
where m is a parameter.

From the above family of straight lines, determine the equations of any straight lines
whose distance from the origin O is 1 unit.

[ 1jy=

(3x+5)|, lx=1

=
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Question 10 (Gk*%%F)

The straight lines /; and /, have respective equations
y=x and x+y=2.
The straight line /5 is parallel to the x axis and passes through the point P(h,k).

It is further given that the point B is the intersection of /; and [,, the point A is the

intersection of /; and /5 and the point C is the intersection of /, and /5,

Find the locus of P if the area of the triangle ABC is 9h%.
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Question 11 (Gk¥¥%¥)
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The straight parallel lines /; and [, have respective equations

y:

2x+11

and y=3x+3.

The straight line /5, passing through the point P(2,0), intersects /; and [, at the

points P and Q respectively.

Given that |PQ| =8 determine the possible equation of /5.
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Question 12 (Fk#¥%%¥)

The straight parallel lines /; and [, have respective equations
y=3x+2 and y=3x—-4.

The straight line I3, passing through the point P(9,13), intersects /; and [, at the
points A and B respectively.

Given that |AB| =/18 determine the possible equation of /5.
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Question 13 (Gk¥¥¥¥)

The straight parallel lines /; and [, have respective equations
y=3x+5 and y=3x+2.

Two more straight lines, both passing through the origin O, intersect /; and [,
forming a trapezium ABCD.

The trapezium ABCD is isosceles with |AB| = |CD| =3.5.

Determine the area of this trapezium.

area = 14.7|

b
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(*****)

Show that the area of the triangular region bounded by

is 2% square units.

xz—y2+x+3y=2 and

2x—y=2,

WY-2 =0 o2

° y+i=o
SOWWG_ SUTAN QUL
e~ =0 ° 2y —3=c
2= 3= (
MO agy=2n A0 B
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Question 15  (k#¥%%F)

A family of straight lines has equation
(a*+a+3)x+(a®—a=3)y=7a’
a”+a+3|x+\la”"—a-3)y=Ta" -3a+1,

where a is a parameter.

The point Q has coordinates (20,7).

Show that this family of lines passes through a fixed point P for all values of a, and
hence determine the equation of a straight line from this family of straight lines,
which is furthest away from Q.

, [y=23-9x
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Question 16  (¥**%%¥)

The points P and Q have coordinates (7,3) and (—5,0), respectively.

The straight line segment RT , with equation 3x+5y =19, intersects the straight line
segment PQ at the point R.

Given further that the length of PT is /85, show that the area of the triangle PTR
can take two values, one being twice as large as the other.

, |proof
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Question 17  (Gk¥¥%¥)

Two parallel straight lines, I; and L, , have respective equations
y=2x+5 and y=2x-1.
L, and L,, are tangents to a circle centred at the point C .

A third line L is perpendicular to I; and L,, and meets the circle in two distinct
points, A and B.

Given that I passes through the point (9,0) , find, in exact simplified surd form, the

coordinates of C.

[ 1 || 5(5++61). L(15+61)]
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