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Question 1 (**)
The pointsP andQ have coordinate7,3) and(-5,0), respectively.

a) Determine an equation for the straight liR€, giving the answer in the form
ax+ by+ c=0, wherea, b andc are integers.

The straight lineRT with equation3x+ 5y =19 intersects the straight lineQ at the
point R.

b) Find the coordinates dR.

e ay &= 1. [}37

6) ¥3) ¢ Gso
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Question 2 (**)
The straight lind, passes through the poingg{- 1,3) and B(2,- 3).

a) Find an equation fol, .
The straight liné, has equation
2y = x+3.

b) Find the exact coordinates of the point of intetisecbetween; andl,.

perz 49

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 whielsges througlC and is parallel to
AB, giving the answer in the formx+ by= c, wherea, b andc are integers.
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Question 4 (**)
The straight lind passes through the points with coordindtes,9) and(4,- 3).

a) Find an equation fol, giving the answer in the forrax+ by= c wherea, b
and c are integers.

The straight lind meets the coordinate axes at the po#tandB.

b) Determine the area of the triandl®AB, whereO is the origin.

3X+2y= q area= ;E
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Question 5 (**)
The straight lind, passes through the poingg{5,4) and B(13,0) .

a) Find an equation off, in the formax+ by= c, wherea, b andc are integers.
The straight lind, passes through the poi@t(O,Z) and has gradient4.
b) Write down an equation df.

The pointP is the intersection of; andl,.

c) Determine the exact coordinatesf

x+2y=13, [y=2- 4x, P(-%,5—70)
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Question 6  (**)
The straight lind, passes through the poingé{3,17) and B(13,- 3.

a) Find an equation ofl; .
The straight lind, has gradient\l3 and passes through the po(h(O,Z) :

b) Find an equation ofl,.

The two lines); andl,, intersect at the poirD .

c) Show that the length oD is k/5, wherek is an integer.

ly+2x=23, [3y=x+6, [k=6
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Question 7 (**)

The straight lind has a gradient oa‘1—52, and passes through the pointfl0,1) and

B(k,11), wherek is a constant.

a) Find an equation df, in the formax+ by= c, wherea, b andc are integers.

b) Determine the value df.

c) Hence show that the distanéd is 26 units.

5x+12y = 6%, k=-14
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Question 8 (**)
The pointsA and B have coordinatefl,1) and(5,7), respectively.

a) Find an equation for the straight lilewhich passes throughA and B.
The straight lind, with equation
2x+3y =18
meetsl; at the pointC.
b) Determine the coordinates &f.
The pointD, wherex = -3, lies onl,.
c) Show clearly that

AD|=[eD).
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Question 9 (**+)

The straight lineL passes through the poinf&,5) and (-2,3), and meets the
coordinate axes at the poinfisand Q.

Find the area of a square whose sidB .

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

The straight lind, passes through the poiné{- 1; 1) and B(k,5), wherek is a
constant.

a) Given that the gradient df is% show thatk =11.

The straight lind, passes through the midpoint AB and is perpendicular Q.

b) Determine an equation &, giving the answer in the formax+ by= c, where
a, b andc are integers.

c) Calculate the area of the triangle enclosed,bgnd the coordinate axes.

2X+ yzlg, area= 3¢
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Question 11 (**+)

The straight lined; andl, have equations
l;: 2x+y =10,
l,: 3x- 4y= 10.

a) Sketchl; andl, in a single set of axes.

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

The two lines intersect at the poiRt.

b) Use algebra to determine the exact coordinatd? .of

Py
H|0‘I
RO
|—\||—\
gre
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Question 12 (**+)
The pointsA and B have coordinate§- 1,4) and B(3,- 2), respectively.

a) Find an equation of the straight linewhich is perpendicular to the straight
line AB and passes through the poidt, giving the answer in the form
ax+ by+ ¢=0 wherea, b andc are integers.

L meets the coordinate axes at the pofhitand D .
The pointO represents the origin.

b) Find the area of the triangl@CD.

2x- 3y- 12 (, [area= 12
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Question 13 (**+)

The straight lind; has equation
3x- 2y= 1.

a) Find an equation of the straight lihg which is perpendicular t§ and passes
through the pointA(4,- 1), giving the answer in the formx+ by= c where
a, b andc are integers.

The straight lind; meets the coordinate axes at the pofitand Q.
The pointO represents the origin.

b) Show that the area of the triandl¥PQ is 1—12 of a square unit.

1. Bow=3
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Question 14 (**+)
The straight linel; passes through the poing{- 6,4) and B(3,16).

a) Find an equation fot,.

The straight lineL, passes through the poir®{9,- 1) and D(-7,11).
b) Find an equation fot.,.
c) Show thatl, is perpendicular td.,

The pointE is the of intersection of; andL,.

d) Show that the coordinates & are (- 3,8).

13y- 4x= 3§, |4y +3x= 23
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Question 15  (**+)

y
B Ly
C
A
L2
O
X

The figure above shows three straight lings L, and L;.

a) Find an equation of the straight ling, given that it passes through the points
A(7,3) andB(9,9).

L, is perpendicular td, and passes through.
b) Find an equation oL, .

L; meetsL, at the pointB and L, at the pointC.

The equation ol is y = X+9.

c) Determine the coordinates Gf.

d) Show that the triangl@BC is isosceles.

[ 1. [y=3x-14, [3y+x=1§, |C(L5)
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Question 16  (**+)
The straight lineL passes through the poing{- 1; 14) and B(3,- 2).

a) Find an equation foL , giving the answer in the form = mx+ c.
The pointC has coordinate§- 100; 313.

b) Determine, by calculation, whethé€r lies abovelL or belowL .

L[, ]y=3x-11, [below

Created by T. Madas



Created by T. Madas

Question 17 (**+)
The straight lind, passes through the poing{1,- 1) and B(7,8).

a) Find an equation ofl; .

b) Show that the length ofB is kv/13, wherek is an integer.
The straight lind,, whose equation i+ y =10, meetsl; at the pointC.
The pointD is they intercept ofl,.

c) Determine the area of the triandgCD, whereO is the origin.

2y = 3x- g lk =3, |area= 2%

Created by T. Madas



Created by T. Madas

Question 18  (**+)
The pointsA and B have coordinate2,3) and(6,1) , respectively.

a) Find an equation of the straight lihewhich passes througA and B .
The linel, has gradien% and meets thg axis at the poinéo,%’).

The two lines); andl,, intersect at the poir .

b) Show clearly that the length &&C is exactly%\/g.

2y+x=8

Question 19 (***)

The straight lind passes through the poiné{4,3) and B(-4,9).

a) Find an equation for.
| meets the coordinate axes at the po@itand D .

b) Show that the midpoint oED is at a distance d units from the origin.

4y + 3x = 24
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Question 20 (***)
A triangle has vertice#\(2,6), B(-2,8) andC(- 1,0).

a) Show that the triangle is right angled.

b) Calculate the area of the triangle.

area= 15

Question 21 (***)
The straight lind, has gradien and passes through the pofft3) .

a) Find an equation fol, .

The straight linel, is perpendicular to the line with equati@r- y+ 10= 0 and
crosses they axis at(0,1).

b) Determine an equation fdp, giving the answer in the forrax+ by= c,
wherea, b andc are integers.

c) Determine the coordinates of the point of interisecbetween; andl,.

y=2x-13, [x+3y=3,|(6,- 1)

Created by T. Madas



Created by T. Madas

Question 22 (***)
The pointsA and B have coordinatef3,- 5) and B(L,1), respectively.

a) Find an equation of the straight line throughand B, in the formax+ by= ¢
wherea, b andc are integers.

The midpoint of AB is M , and the line segmeMIC is perpendicular tAB.
b) Find the coordinates d¥1 .

c) State the gradient d¥iC .

d) Given thatC has coordinatef8,a), find the value ofa.

Bery=4, (2] [m

1]
[
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Question 23 (***)

The straight linel; passes through the poim(- 1, 2) and is parallel to the line that
joins the pointsP(7,4) andQ(3,8).

a) Show that an equation fdy is
X+y=1.

The straight lineL, is perpendicular td, and passes through the poBf-4,3),
intersectingl, at the pointC.

b) Find an equation fot,.

c) Determine the coordinates Gf.
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Question 24 (***)
The straight linel; passes through the poirgg13,5 and B(9,2).

a) Find an equation fot,.
The pointD lies on L, and the poinC has coordinatef2,3).
The straight lineL, passes througle and D, and is perpendicular tb, .

b) Determine an equation fdr,, giving the answer in the formx+ by= c,
wherea, b andc are integers.

c) Find the coordinates dD.

4y =3x- 19, [3y+4x=17, |D(5,- 1)
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Question 25  (***)

The figure above shows a ki#®@BCD, where the vertice&\ andC have coordinates
(4,3) and(8,- 7), respectively.

The diagonalBD is a line of symmetry of the kite.

Find an equation for the diagon@D.

, |9y = 2X- 2%
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Question 26  (***)
The pointsA(0,3), B(2,- 1) andC(k,1) are given, wheré is a constant.

a) Find the exact length oAB.
b) Given thatAB is perpendicular t&C, find the value ok .

c) Determine the area of the trianghBC.

|AB|=+/20=2/5, [k=6], [area= 1(
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Question 27 (***)

The figure above shows the right angled triang@R, whose vertices are located at
P(-6; 2) andQ(6,6).

It is further given that PQR=90°.
a) Find an equation for the straight lihewhich passes througd and R.

The straight lind meets thex axis at the poinT .

b) Given thatQ is the midpoint ofRT, determine the coordinates B.

L[, [2y+3x=3(, |[R(2,12)
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Question 28 (***)

X? = 4y+12

2y- 3x= 2 P A

The figure above shows the cuné and the straight linel , with respective
equations

x2:4y+12 and 2y- 3x= 2.

C meets they axis at the pointA, while C and L intersect each other at the points
P andQ.

a) Find the coordinates d? and the coordinates @).

b) Show clearly that PAQ=90°.

L] [P(-2- 2).[Q(8.13
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Question 29 (***)

X
not drawn accurate

The figure above shows a triangle with verticeAé2,6), B(11,6) andC( p, q).

a) Given that the poinD(6,2) is the midpoint ofAC, determine the value b
and the value ofy.

The straight lind , passes through and is perpendicular t&C.
The pointE is the intersection of and AB.

b) Find the coordinates dE .

__J.[p=10], [a=-2], |E(10,6)

Created by T. Madas



Created by T. Madas

Question 30 (***)
The straight linePQ has equation

5x- 2y+ 7= 0.
The pointsP andQ have coordinate§- 1,1) and(1k), respectively.
Calculate, showing a clear method ...
a) ... the gradient ofPQ.
b) ... the value ofk.

c) ... the distancePR, whereR is the point(- 8,0).

gradient=% , k=8|, |[PR =52
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Question 31 (***)
The pointsA and B have coordinate§- 1,5) and(7,11), respectively.

a) Show that the equation of the perpendicular biseaftAB is
4x+ 3y = 36.
The perpendicular bisector &B crosses the coordinate axes at the pdh&nd Q.

b) Find the area of the trianglePQ, whereO is the origin.

| |, larea= 54
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Question 32 (***)
The pointsA, B andC have coordinate§- 1,5), (7,- 1) and(6,6), respectively.

a) Find an equation of the straight line throughand B, giving the answer in
the form ax+ by= c, wherea, b andc are integers.

The midpoint of AB is the poiniv .
b) Find the coordinates d¥! .
c) Show thatMC is perpendicular tAB.

d) Calculate the area of the trianghBC.

[ ay=17, [M (3.9, area= 23
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Question 33  (***)

The pointsA, B, C and D have coordinate$-5,6), (5,1), (8,3 and(k,-13),
respectively, wherd is a constant.

a) Find an equation of the straight line throughand B .

b) Given thatCD is perpendicular tcAB, find the value ok .

x+2y=7/, k=0
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Question 34 (***)

Relative to a fixed origirO the pointsA, B and C have respective coordinates
(-1,3), (111 and(13k), wherek is a constant.

a) Find the length ofAB, in the formay/17, wherea is an integer.

b) Given the length oBC is 3J17, determine the possible valueslof

The actual value ok is in fact the smaller of the two values founganrt(b)

c) Show clearly that

ABC=90°.

d) Calculate the area of the trianghBC.

|AB| =217, [k =8 or 14, [area= 5]
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Question 35 (***)

The figure above shows the straight libewith equation
3x- 2y+ 18 C.

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

The straight lined; and L, cross thex axis at the point§ and R, respectively.
a) Find the value ofp.
b) Determine an equation fdt, .

c) Show that the area of the triangR®QR is 87.75 square units.

L 1. |[p=9, [2x+3y=27
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Question 36  (***)
The straight lind, passes through the poingg{1,2) and B(7,- 2).

a) Determine an equation fd{, giving the answer in the forrax+ by= c,
wherea, b andc are integers.

The straight lind, passes througB and is perpendicular tig.
b) Find an equation fol,.
[, meets the straight line with equatiarr1 at the pointC.

c) Calculate the area of the trianghBC.

| |, |2x+3y=4, [3x- 2y 25 Q, |area= 39
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Question 37 (***)
The straight lind, passes through the poing{8,- 2) and B(10,1).

a) Determine an equation d&f giving the answer in the forrax+ by+ c=0,
wherea, b andc are integers.

The straight lind, has gradien8 and passes through the po(h(2,2). The two
lines meet at the poird .

b) Show thatD lies on they axis.

The pointE has coordinatefl,- 6).

c) Show clearly thatEA =| ED.

3x- 2y 28 (
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Question 38 (***)
The straight lines with equations

y=3x+c and y=2x+7
intersect at the poinP(2,k), wherec and k are constants.

Find the value ofc and the value ok .

L[ [c=5 k=11

|

Question 39 (***)
The straight lineAB has equatio8x+ 4y =9 andC is the point(6,4).

The straight lineBC is perpendicular tcAB.
Find, showing a clear method, ...

a) ... an equation for the straight lil®C , giving the answer in the form
ax+ by= c, wherea, b andc are integers.

b) ... the coordinates oB.

S PACED)
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Question 40  (***)

y
ll
|2\ A
B
D X
/ © \/\
C

The straight lind; has equation
3x- 2y 6= Q,
and crosses thg axis at the poinB.

a) Find the gradient of.

The straight linel, intersectsl; at the pointA(2,6) and crosses the axis at the
point D.

b) Given that BAD=90°, find an equation of;.

The pointC is such so thaABCD is a rectangle, as shown in the figure above.

c) Calculate the area of the rectan@{&CD.

[ ]

gradient=%, 3y+2x= 2%, area= 39
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Question 41 (***)
The straight lind, passes through the poingg{3,20) and B(13,0).

The straight lind, has gradient\l3 and passes through the po@](O,S) :

The pointD is the intersection of; andl,.

Show that the length oD is k/5, wherek is an integer.

|, k=6
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Question 42 (***+)
The pointsA and B have coordinate§- 4,4) and(2,6), respectively.

The straight linely passes through the poiBt and is perpendicular to the straight
line which passes throughand B .

a) Find an equation ok, .
L, meets they axis at the poinC.
b) Show by calculation that
A8 =|B].
The quadrilateralABCD is a square whose diagonals intersect at the pdint
c) Determine ...

i. ...the coordinates oM .

ii. ...the coordinates ob .

[ [y=12-3{,[mM(-2.8). [D(-6,10
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Question 43 (***+)
The straight lind, crosses the coordinate axes at the pok{ts6,0) and B(0,18).

a) Determine an equation fdy, giving the answer in the forng = mx+ ¢, where
m and c are constants.

The straight lind, has equation

X- 7y= 14,
and meetd; at the pointD .
b) Find the coordinates dD .
[, meets they axis at the poinC.
c) Show clearly that
CAD=90°.

d) Calculate the area of the triandBAD.

y=3x+1§, |D(-7; 3|, [area= 10
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Question 44 (***+)
The straight lineL passes through the poingg{- 2,2) and B(L,3).

a) Find an equation foL .
The pointC has coordinateg3 k).
Given that the angl&BC is 90°, find ...

b) ... the value ofk.

c) ... the area of the triangl&BC.

X- 3y+ 8= q lk =-3], [area= 10
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Question 45  (***+)

The straight line segment joining the points withoinates(- 7,k) and (- 2; 11),
wherek is a constant, has gradieng.

a) Determine the value df.

The midpoint of the straight line segment joinihg fpoints with coordinate(sa,- 3)
and(4,1) has coordinatef9,b), wherea andb are constants.

b) Find the value ofa and the value ob.

The straight line segment joining the points withoidinates(-7,7) and (- 3,c),

wherec is a constant, has lengt/i7 .

c) Determine the possible values ©f

| |, |k=-1], [a=14], |b=-1], [c=86,
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Question 46  (***+)
The pointsA(- 1,3),B(3,1) andC(5,5) are given.

a) Show thatAB is perpendicular t@BC.
b) Find an equation for the straight line which pagkesughB andC.
The straight line througtA and C has equation
x- 3y+ 10= 0.
The midpoint of AB is the pointM .

c) Determine an equation of the straight line whiclsges throughM and is
parallel to the straight line through andC.

The straight line which passes throulgh and is parallel to the straight line through
A andC, meetsBC at the pointP.

d) Statethe coordinates ofP .

| |, |y=2x-5,[3y=x+5, |P(4,3
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Question 47  (***+)

The pointsA, B, C andD have coordinatef0,4), (2,8), (3,0) and(6,k),
respectively, wherd is a constant.

The straight linel; passes through the poinfs and B, and the straight lind,
passes through the pointsandD.

a) Given thatl, is parallel toL,, find an equation fot,.

b) Find the value ok.

The straight linel; passes through the poifX is perpendicular td., .
c) Determine an equation fdr;.

d) Show thatL, and L; meet at the point with coordinat4, 2).

y=2x- 6/, |k=6|, [x+2y=8
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Question 48 (***+)
The straight lind, passes through the poing{0,3) and B(12,9).

a) Find an equation fol, .

The straight lind, passes through the poi@t(ll,]) and is perpendicular Q.

The two lines intersect at the poiRt
b) Calculate the coordinates &f.
c) Determine the length oCP.

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

[ 1. [x-2y+ 6= 0, |P(8.7)]. [cA=3V5
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Question 49 (***+)

The straight lined; andl, have respective equations
Xx+4y+5=0andy=2x- 2.
These two lines intersect at the point

a) Sketchl; andl, on the same diagram, showing clearly all the goivttere
each of these lines meet the coordinate axes.

b) Calculate the exact coordinates 6.
c) Determine an equation of the straight line whiclsges throughP, and is

perpendicular td, .
Give the answer in the forrmax+ by= ¢, wherea, b andc are integers.

.

Wl

) s
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Question 50 (***+)
The pointsA, B andC have coordinateé- 6,5), (0,7) and(8,3), respectively.

The straight linel, is parallel toBC and passes through the po#t
a) Show that an equation fdy is
X+2y=4.
The straight linel, passes through the poi6t is perpendicular tdC.
b) Find an equation fot., .
The linesly and L, meet at the poinD .
c) Show that the distancBD is 10 units.

y=2x-13
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Question 51  (***+)
The pointsA(- 1; 1), B(8,2) andC(0,1) are given.

a) Find an equation for the straight lirkg, which passes throughA and B .
The straight lineL, has gradient 3 and passes throudb.
L, and L, intersect at the poirD .

b) Find the exact coordinates &f.

¢) Find the exact length oD, giving the answer in the form #:/10, wherek
IS a constant.

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

~——

cDj=3+10

B=x2.[o(3- 3
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Question 52 (***+)

The figure above shows the poin40,12),B,C(10,2) andM (2,6).

a) Given thatM is the midpoint ofAB, state the coordinates &.
b) Find the exact length aBC.

c) Given that ABC=90°, find the area of the trianglABC, giving the final
answer as an integer.

The straight line througiM and perpendicular té\B meetsAC at the pointN .

d) Determine the area of the trapezilMBCN .

[ 1./B(4,0),||BC|=+40|, [area of ABC= 4f, [area of MBCN= 3f
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Question 53  (***+)
The straight linel; has gradien8 and y intercept of- 8.

The straight lineL, is perpendicular td; and passes through the pofit3).
The pointP is the intersection ok, and L, .
a) Write down an equation fol; .

b) Find the coordinates d® .

L, and L, meet thex axis at the pointsA and B, respectively.

c) Determine the exact area of the triangEB.

=58, [P(a.4], [area I
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Question 54 (***+)
The straight linel; passes through the poingg1,4) and B(3,9).

a) Find an equation foky, giving the answer in the formx+ by+ c=0, where
a, b andc are integers.

The straight linel, is perpendicular toL; and passes through the poifisandC.
Given the pointC has coordinatefl3k), find ...

b) ... the value ofk.

C) ... the area of the triangkBC.

5x- 2y+ 3= (, [k=5]|, [area= 29
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Question 55 (***+)
The straight linePQ has equation

5x+3y=18
and P is the point with coordinatel®,- 9).

a) Find an equation for the straight line that is peqticular to the lindPQ and
passing through the poift, giving the answer in the forrax+ by= c, where
a, b andc are integers.

The straight lineQR has equation
y=X-6.
b) Find the exact coordinates .
The pointM (7,- 3) is the midpoint ofPT .

c) Find the coordinates oF .

3x- 5y= 73, Q(%,-%
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Question 56  (***+)
The straight lind, passes through the poing{- 2; 3) and B(1,- 12).

a) Find an equation fol, .
The pointM is the midpoint ofAB.

The straight lind, passes througM and has gradien%.

b) Find an equation fol,.
l; andl, cross they axis at the point® andQ, respectively.

c) Show that the area of the triangkMQ is %

ly=-3x 9, [6x- 4y 27 @

Created by T. Madas



Created by T. Madas

Question 57 (***+)

The straight lind passes through the poifa,3), wherea is a constant, and is
perpendicular to the line with equation

3x+4y=12.

Given thatl crosses they axis at(0,- 5), find the value ofa.

Question 58 (***+)

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 stwat ABCD is a parallelogram but
not a rhombus or a rectangle.

proof
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Question 59 (***+)
A triangle has vertices a\(1,0), B(9,4) andC(k,6).

a) Giventhat ABC=90°, show thatk =8.

b) Find an equation of the straight li®C, giving the answer in the form
ax+ by= c, wherea, b andc are integers.

The line BC meets thex axis at the poinD .
c) Find the area of the trianglaBD.

d) Hence, or otherwise, determine the area of thagleABC.

. |2x+y=22, |areaABD= 2, [areaABC= 10
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Question 60  (***+)

YA D

A<

The figure above shows a trapeziukBCD.

The sideAB is parallel toCD and the angleBAD and ADC are both right angles.
The coordinates oD are(4,7) , and the straight line through and B has equation
S5x+4y=17.

a) Show that an equation for the straight line thro@tand D is
Sx+4y=48.

b) Find an equation for the straight line throughand D .
The straight line througtB andC has equation

X+9y+15=0C.

c) Show that the coordinates 6f are (12,- 3.

, [4x- 5y+ 1%= @
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Question 61  (***+)

A(2,3)

D C(3,0)

The figure above shows a rhombé8CD, where the verticesA and C have
coordinateg2,3) and(3,0), respectively.

a) Show that an equation of the diagoD is
X- 3y+ 2= 0.
b) Given that an equation of the line throughand D is
3x- 4y+ 6= Q,
find the coordinates ob .

c) State the coordinates dB.

D(-2,0)[, [B(7,3)
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Question 62 (***+)

The straight lind, passes through the poifit0,- 3 and has gradier%.

a) Find an equation fol, in the formax+ by+ c=0, wherea, b andc are
integers.

The straight lind, has gradient of 2 and y intercept of3.
l, andl, intersect at the poirn .

b) Determine the coordinates &X.

l; meets they axis at the poin@Q.

c) Calculate the exact area of the trian@PQ, whereO is the origin.

[x-3y 1& d,|P(4-5), |area=38
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Question 63  (***+)
The pointsA and B have coordinate§- 4,5) and(0,4), respectively.

a) Find an equation of the straight line which paskesugh A andB.

The pointC lies on the straight line througtiand B, so that the distance &B is
the same as the distanceRC€.

b) Find the coordinates ot .

Fr4y=14, 643
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Question 64 (***+)

The distance of the poirA from the originO is exactlle\/_Z.

a) Given the coordinates oA are(3t -1t 7) , Wheret is a constant, determine
the possible values df.

It is further given thatA lies on the straight line with equation

5y + 2x =18,

b) Calculate the distanc&B if B has coordinatef6, 4).

=508, [A=10

Created by T. Madas



Created by T. Madas

Question 65 (***+)

y L
B
A
E L2

O D

X
C
L, L3

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

The straight linel; passes through and B, and the straight liné, passes through
C andD.

a) Find an equation fot.

b) Show thatL, is parallel tol;.

The straight linelL; passes througih and D, and the straight lin¢, passes through
B andC.

The linesL; and L, intersect at the poink .

c) Determine the ratio of the area of the triangiBE to that of ECD.

The individual calculations of these areas areneeted for this part.

[ 1.|y=

x+5/, [4:1

N
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Question 66 (***+)
The straight lind; with equation3x- 2y= 5 crosses they axis at the poinP, and
the pointQ has coordinate$,- 2).

a) Find the exact coordinates of the midpointBf.

The straight lind, passes through the poi@ and is perpendicular tig. The two
lines intersect at the poimR.

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

I. ... an equation fof,, giving the answer in the forrax+ by= c, where
a, b andc are integers.

ii. ...the exact coordinates &¥.

(3] o=, [’
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Question 67  (***+)

The figure above shows the squakBCD, where the vertices of and D lie on the
X axis and they axis, respectively.

The pointP lies on they axis so thatPAB is a straight line.

Given that the equation of the straight line thtouy andD is y+2x=6, show
clearly that the distancBD is 7.5 units.

l:l , |proof
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Question 68  (***+)
The straight lind, passes through the poiné{- 4; 7) and B(4,9).

The straight lind, has equation

and meets thg at the pointC.
a) Determine an equation fdy.

b) Find the coordinates ot .

The straight lind; is the bisector of the angle formed lhyand|,.

c) Given thatl; has positive gradient, determine an equatiorifor

,ly=2x+1,1C(2,5)[, |y =x+3
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Question 69  (****)
A straight lineL and a curveC have the following equations.

L:y= 1+1 1+1 =1 and C: xy+2=0.

X y
a) Find the coordinates of the points of intersecbetweenL andC.

b) Sketch the graphs df andC in the same set of axes.

R EIHCE
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Question 70 (****)
The straight lind; passes through the poim(- 75 4) and meets thg axis at the
point B(0,2).

a) Determine, with full justification, whether the poiP(- 5; 2) lies abovel; or
below ;.

The straight lind, passes through the poi6{- 1; 10) and meets thg at B.

b) Determine, with full justification, whether the poiQ(- % 5) lies inside or
outside the triangléABC.

, [P is abovel |, |Q is outsideABC|

Created by T. Madas



Created by T. Madas

Question 71 (****)
The pointsA, B andC have coordinate§2,0), (- 7,2) and(5,5), respectively.

The straight line througl®\, which is perpendicular to the straight liB&, intersects
BC at the pointD.

Find the coordinates db .

[ 1. |p@9
Question 72 (****)
The pointsA(3,7),B(5,2) andC(11,4) are given.
Calculate the area of the trianghBC.

||, |area= 17
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Question 73 (****)
The pointsA and B have coordinate(sl, 4\/_3) and(- 3+ «/53) respectively.

a) Find an equation for the straight line which passes througA and B,
giving the answer in the formg =\/§(x+ k), wherek is an integer.

L meets thex axis at the poinC.
b) Determine the length oAC.

c) Calculate the acute angle betwderand thex axis.

[ 1, |ly=v3x+3/3,||AC|=8
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Question 74 (****)
The pointsA andC are the diagonally opposite vertices of a sqQuUaBED.

The straight lind; with equation

3x- 2y= 24,
meets thex and y axes atA andC, respectively.
The straight lind, passes througB andD.

Determine an equation ®§.

, [2x+3y+10= @
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Question 75 (****)

v
X

The straight lind; passes though the poingg{15,0) and B(0,30).
a) Determine an equation fdy.

The straight lind, is perpendicular td; and passes though the po@(0,k), where
k is a positive constant.

The pointP is the intersection betweel and |,.

b) Find, in terms ofk, the x coordinate ofP.

c) Given further that the area of the trian@&P is 25, whereO is the origin,
determine the possible area of the quadrilat&@PA.

_ _ 2 _
,ly=30- 2, |x=12- £K|, larea= 220 or 10
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Question 76 (****)

The straight lind passes through the poif{(3,4) and has gradier%.

a) Find an equation off, giving the answer in the forng = mx+ ¢, wherem and
C are constants.

b) Show thatB(- 3,1) also lies orl .

c) Calculate, in exact surd form, the distancerd .

The pointP lies onl and hasx coordinatep, where p is a constant.

d) Given that the distanc@P is 125, determine the possible values jpf

[Ty |AB =35 =49, [k=-7,13

I
N~
P
+
Nolon
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Question 77  (****)
The straight lind passes through the poing{6,0) and B(10,8).

a) Find an equation fol, giving the answer in the forng = mx+ ¢, wherem
and c are constants.

The midpoint ofOA is M and the midpoint 0OB is N, whereO is the origin.
b) State the coordinates ™ and N .

c) Determine the area of the trapeziUkBNM .

(1. [y=2x-13, [M(2.0]. N(5.4]  [area= 18
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Question 78  (****)
The straight lind; has equatior2x+ y- 18= 0 and crosses the axis at the poinf.

The straight lind,, is parallel tol; and passes through the pof- 4,6).

The pointR is the x intercept ofl,.

a) Determine the coordinates & and R.

The pointS lies onl; so thatRS is perpendicular td, .

b) Calculate the area of the triangRRS.

[_1.[P(9.9)]. [R(-1,0)|, [area= 2¢
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Question 79  (****)

The figure above shows the rectangiBCD, with A(5,0), B(0,12) andC(24 k).

a) Show thatk =22 and hence calculate the area of the rectaA@€D.

b) Determine the coordinates &f.

| |, larea= 338, |D(29,10

Created by T. Madas



Created by T. Madas

Question 80  (****)

The pointsA(L,2), B(3,8) andC(13,8) are shown in the figure above.

The straight lined; and |, are the perpendicular bisectors of the straighe li
segmentsAB and BC, respectively.

a) Find an equation fol, .
The pointD is the intersection of; andl,.

b) Show clearly that ...

i. ... the coordinates ob are(8,3).

ii. ...the pointD is equidistant fromA, B andC.
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Question 81  (****)

P y=x- 2% 3

The figure above shows the cur@ewith equation
y= X2 - 2%+ 3,
The pointsP(- 1,6), Q(0,3) andR all lie onC.

Given that PQR=90°, determine the exact coordinateshf

=

Created by T. Madas



Created by T. Madas

Question 82 (****)

The straight lined; andl,, with respective equations
y = 3X and  3x+2y=13

intersect at the poin® .

The pointsA and B, are the points of intersection of the straighelwith equation
y=-1with |; andl,, respectively.

Show that the area of the trianghBP is 1—;8 square units.

L Lm

1
Now
o
—_—
|_\
w
H
—w
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Question 83  (****)
The pointsA, B andC have coordinatefl,5), (- 2,y) and(2,- 3), respectively.

a) Find, in terms ofy, the gradient oBC.

The angleABC is 90°.

b) Determine the possible values pf

-h ‘
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Question 84 (****)
The rectangleABCD has three of its vertices located A{5,10), B(3,k) and

C(9,2), wherek is a constant.
a) Show that
(10- k)(2 ky 12 C
and hence determine the two possible valuds.of

It is further given that the rectangiBCD reduces to a square, for one of the two
values ofk found in par{a).

For the squareABCD ...
b) ... determine its area.

c) ... state the coordinates Df.

| |, k=8|, |area= 4¢, [D(11,9)

Created by T. Madas



Created by T. Madas

Question 85 (****+)

The pointsA(0,3k) and B(0,k) are given, wheré is a non zero constant.

The pointP lies on the straight line with equatign= x, so that both straight lines,
AP and BP, have negative gradient.

The straight line throughA and P meets thex axis atx and the straight line
through B and P meets thex axis atx,.

Show thati- i: —2

x X 3k
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Question 86 (****+)

The pointsA and B have coordinate8,2) and (11,3, respectively.
The pointC lies on the straight line with equation
y+x=14,

Given further that the distanc&C is twice as large as the distana8, determine
the two possible sets of coordinated®f

[ 1.|c(68 c(149
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Question 87 (****+)

The pointsA and B have coordinate§- 3,10) and(9,6), respectively.

a) Find an equation for the straight ling which passes through the poiatand
is perpendicular toAB, in the formy = mx+ ¢, wherem andc are constants.

L, crosses the axis at the poinC.

b) Determine the value dfang, wheregq is the angle thaBC makes with the
positive X axis.

¢) Find an equation for the straight ling which passes through the poidt
and is parallel toAB, in the formax+ by= ¢, wherea, b andc are integers.

The pointD is such so thaABCD is a rectangle.
d) Show that the coordinates &f are(- 5,4).

e) Find the area of the rectanghBCD.

|_|, y =3x- 22_1], tang=§ x+3y=7||area= 80
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Question 88 (****+)

The pointsA andC have coordinate€3,2) and(5,6), respectively.

a) Find an equation for the perpendicular bisectoA&f, giving the answer in
the form ax+ by= c, wherea, b andc are integers.

The perpendicular bisector &C crosses they axis at the poinB.
The pointD is such so thaABCD is a rhombus.

b) Show that the coordinates &f are(8,2).

c) Calculate the area of the rhrombASCD.

| |, [x+2y=12, |area= 20
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Question 89 (****+)

The straight lind passes through the poiR{4,5) and has gradier8.

The pointQ also lies ol so that the distancBQ is 3//10.

Determine the coordinates of ttveo possible positions of).

[ 1.|Q(7.24 or Q(1 4
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Question 90 (****+)

The figure above shows a parallelogra&BCD.

The straight lind, passes througi\(- 1,3) and B(4,4).

a) Find an equation fol; .

Give the answer in the formx+ by+ c=0, wherea, b andc are integers.

The pointsC and D lie on the straight liné,, which has equatioby- x+ 10= Q.

b) Show that the distance betwegrandl, is Jk , wherek is an integer.

c) Hence, find the area of the parallelogr&BCD.

,[By- x 16 0, k=26, |area= 26
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Question 91  (****+)

The figure above shows a trapezi@ABC, whereO is the origin, whose sid&B
is parallel to the sid©C.

The diagonalAC is horizontal and the point& and B have coordinateg0,6) and
(8,8), respectively.

The diagonals of the trapezium meet at the pbBint

Show by direct area calculations that the aread@tiangleBCD is equal to the area
of the triangleOAD.

I:| , |proof
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Question 92  (****+)

not drawn to scale

A parallelogram has vertices &{- 3; 2), B(-4,2), C(3,8) andD(4,4).

a) Show thatABD =90° and hence find the area of the parallelograBCD.
The sideCD is extended so that it meets theaxis at the poinE .

b) Find the coordinates dE .

c) Show thatEB and AD bisect each other.

d) By considering two suitable congruent triangles amtthout any direct area
calculations, show that the area of the triangC is equal to the area of the
parallelogramABCD.

| |, larea= 34, |E(5,0)
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Question 93 (****+)

The straight linel; passes through the point(2,1) and B(k,8), wherek is a
constant.

a) Given the gradient of is % show thatk = 4.

b) Find an equation fok, .
The straight lind, is parallel to they axis and passing through.

The pointC lies onl, so that the length 0BC is exactIyZ\/E.

c) Find the possible coordinates ©f.

d) Determine the largest possible area of the triamgse.

.[2y=7x-12,|c(2,6) or C( 2,19|, [area= $
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Question 94 (****+)

The straight lined; and L, have respective equations
4x+2y=a and X+ 4=bh.
Itis given that Ly and L, meet at the poinP .

Expressa in terms ofb, given further thatP lies in the second quadrant and is
equidistant from the coordinate axes.

|l la=2p
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Question 95 (****+)

The pointsA and B have coordinatef0,- 4) and(3,- 2), respectively.

a) Determine an equation for the straight linevhich passes through the points
A and B, giving the answer in the forrax+ by+ ¢=0, wherea, b andc

are integers.

The pointC lies onl, so that the distancAC is 3J/13units.

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

[ 1, [2x- 3y 12 d,|Cc(-9; 10
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Question 96 (****+)
The point A lies on the straight liné. with equation

y =2Xx+3.
The pointB has coordinate$4,1) and the poinC is the reflection ofA aboutL .

Determine the possible coordinates/f given thatAB is perpendicular tAAC.

[ 1, |A(27) or A(- 2, )
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Question 97  (****+)

The pointsA(- 3,9), B(4,5) andC(7,- 6) are three vertices of the kit®BCD.

Determine the coordinates 6f.

Created by T. Madas
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Question 98  (****+)

The pointA(L, 3) is one of the vertices of a rhombus whose cestBy8,7).

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

Determine the coordinates of the other three vestaf this rhombus.

e (45) (B
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Question 99  (****+)

The pointA has coordinate§- 2,1).

a) Find the coordinates of the point of reflectionAfabout the straight line with
equation3x+y=12.

The pointP, whose coordinates a(é,z), is rotated abouA by 90° anticlockwise,
onto the pointQ.

b) Determine the coordinates Qf.

[ 1.[(8244|Q(-37)
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Question 100 (*¥****)
Find the shortest distance between the paralle$lwith equations

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

[You may not use a standard formula which determthesshortest distance of a
point from a straight line in this questipn

[ [2/5
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Question 101 (*¥****)
The straight linel;, has gradienm, m>0 and passes through the po#(2,3).

Another straight lineL, is perpendicular td; and passes through the poB\¢2,k) :
ki 3.

The pointC is the intersection of; and L, .

Determine they coordinate ofC, in terms ofk andm, and given further that the
triangle ABC is isosceles, prove that=1.

[ ] y=km2+3

m?+1
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Question 102 (*¥****)
The variablesx and y are such so that

ax+ by= c,
wherea, b andc are non zero constants.

Show that the minimum value of + y2 is

C2

a® +b?

1. proof
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Question 103 (*¥****)

The figure above shows an isosceles trapeZABC, whereO is the origin.

It is further given that

the coordinates oA are(0,6),

the sidesAB and OC are parallel,
0A=|Bd,

the diagonalAC is parallel to thex axis.

Determine, in exact simplified surd form, the canatdes ofB .

[ ¢ B(6+3\/—2,6+ 3/—%
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Question 104  (*¥****)
The straight lind; passes though the poin)ée(30,0) and B(O,lo) .

The straight lind, is perpendicular td, .

The pointP is the intersection betweety and |,, and the pointQ is the point
where |, meets they axis.

Given further that the area of the trian@&P is 2.4, whereO is the origin, find the
possible area of the quadrilaterdaQPA.

| |, [area= 140.4 or 144.
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Question 105  (*¥****)

The straight linel; has equation
y=6- 2X,
The straight linel, passes through the poim(2,7) and meetd,; at the pointB.

Given thatl; andL, intersect each other d6°, determine the coordinates Bf.

[ i.[B(9)
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Question 106  (*****)

The straight lined; and L, have respective equations
y=-3x 10 and y=5x- 4.
The pointA has coordinate§4, 2).

The pointB lies onl,, so that the midpoinM of the straight line segmemB, lies
onL,.

Determine the coordinates & and the coordinates bf .

mml AT E
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Question 107  (*****)
The straight lind has equation

(2+a)x+(2- a) y= 2= 53,

wherea is a constant.

Show thatl passes through a fixed poiBt for all values ofa.

1. [proof
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Question 108  (*****)
A family of straight lines, has equation

y=m(x-1+ 2, xi
wherem is a parameter.

From the above family of straight lines, determihe equations of any straight lines
whose distance from the origl@ is 1 unit.

[ 1|y=

(3x+5)|, [x=1

N
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Question 109  (*¥****)

The straight lined; andl, have respective equations
y=X and x+y=2.
The straight lind; is parallel to thex axis and passes through the pd%(ih, k).

It is further given that the poirB is the intersection of andl,, the pointA is the
intersection ofl; andl; and the poinC is the intersection of, andls,

Find the locus ofP if the area of the triangl&BC is 9h?.

L ], |y=1+3x
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Question 110  (*¥****)

The straight parallel lineg and |, have respective equations
y=2x+11 and y=3x+3.

The straight lindg, passing through the poirFrt(Z,O), intersectd; and I, at the
points P andQ respectively.

Given that|PQ} =8 determine the possible equation| f

B3
1"
[N |
<
1"
N
=
1
Nle
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Question 111  (*¥***¥)

The straight parallel lineg and |, have respective equations
y=3x+2 and y=3x- 4.

The straight lind;, passing through the poitﬁ’c(9,13), intersectd; and |, at the
points A and B respectively.

Given that|AB| =/18 determine the possible equationl of

| |y=x+4|, |y=76- 7x
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Question 112  (*¥****)

The straight parallel lineg and |, have respective equations
y=3x+5 and y=3x+2.

Two more straight lines, both passing through thgim O, intersectl; and I,
forming a trapeziumABCD.

The trapeziumABCD is isosceles withAB| =|CO =3/5.

Determine the area of this trapezium.

| |, larea= 14.7
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Question 113 (*****)
Show that the area of the triangular region bourided

X2 - y2+ x+ 3y= 2 and  2x- y= 2,

is 273 square units.

. oot
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Question 114  (*¥***¥)
A family of straight lines has equation

(a2+a+3)x+(a2- a 3) v 74 348 1
wherea is a parameter.
The pointQ has coordinate20,7).

Show that this family of lines passes through adiypointP for all values ofa, and
hence determine the equation of a straight linenftbis family of straight lines,
which is furthest away fronQ.

| 1 |y=23- 9%
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Question 115 (*¥****)
The pointsP andQ have coordinate7,3) and(- 5,0), respectively.

The straight line segmeRT, with equation3x+ 5y =19, intersects the straight line
segmentPQ at the pointR.

Given further that the length oPT is /85, show that the area of the triandgdd R
can take two values, one being twice as largeastther.

Created by T. Madas



Created by T. Madas

Question 116  (*****)

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

A third line Ly is perpendicular td; andL,, and meets the circle in two distinct
points, A andB.

Given thatlL; passes through the poirﬁ@,o), find, in exact simplified surd form, the
coordinates ofC .

e o) 4o}
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