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s+ demonstrate farmiliamty with
Cartesian coordinates in two
dimensions

« find the gradient of a straight line

« calculate the gradient of a straight
line from the coordinates of two
points on it

= calculate the length and the
coordinates of the midpoint of a
line segrment from the coordinates
of its end points

= nterpret and obtain the eguation
of a straight line graph in the form
V=mx+c

* determine the equation of a straight
line parallel to a given line

« find the gradient of parallel and
perpendicular lines

solve simple linear equations in one
unknown

solve fractional equations with
numerical and linear algebraic
denominators

solve simultaneous linear equations
in two unknowns

e.g. find the equation of a line

parallel to v = 4x— 1 that passes
through (0, —31

e.g. find the gradient of a line
perpendicular to y= 3x + 1

e.g. find the equation of a line
perpendicular to one passing through
the coordinates (1, 31 and (-2, -3l

e solve quadratic equations by
factorisation, completing the square
or by use of the formula

e solve simple linear inequalities

e represent linear inequalities
graphically

Videos for understanding

https://www.youtube.com/watch?v=PXnAKcBipKM

https://www.youtube.com/watch?v=XxZDV2K3ols

https://www.youtube.com/watch?v=iQ8Mrgq9Dplw

https://www.youtube.com/watch?v=UfaOr5jvxSE

Includes writing a quadratic expression
in completed square form.

Linear programming problems are not
included.

https://www.youtube.com/channel/UC13hWQDKJsB7IXfEI9MG4wA
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Key Points

¥ Distance Formula

The distance between two points P (-x,y, Jand Q (x;%,) i5 |/ (x; — 2,0 + (7, — w2

» Gradi FStraight Line
s Gradient=—
TUE

Y= ¥
"
Eym iy

#  The gradient of the line joming Pz, v, Jand Q{y.y)is m=

1
Positive L )
_ \ Mezative
Gradien Gradient
— ' \

<

* Perpendicular Lines
# For perpendicular lines: mymz=-1
» [fthe gradient of aline is m then the gradient of its normal is - i

it

# Paralle] Lines
#  Parallel lines have equal gradients. = my - my

» Callinear Pai
#  Collinear points are points that lie on the same straight line,
#  Letthere are three point &4, B and C li=z on the same straight line then gradient between point
A and point B i5 equal to the gradient between point B and poinz C.
¥ Mid Point formula Mid-point between (%1, vi) & (22 y2]is
1t x5yt .Fz]
2 ' 2
# Equation Of Straight Line: y=mxte
¥ The equation of a straight line which cuts off intercepts a and b on the x-axis and y-axds is

iF
-+==1
a b

¥ Equation of 2 straight line parallel to the y-axis at 3 distance '3’ from itis x=a
¥ Equation of a straight line parallel to the x-axs at a distance b’ from it is y=h.
¥ Equation of x-axis is y=0
# Equation of y-axs is x=0,

¥ The equation of a straight line passing through the origin (0,0} s y=m =
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- A f 2 triane]

- Diraw the triangle by using the given coordinates and calcualate the area of triangle by
applying the formula- area of triangle =_.:'-: k¥ b,
where h= height of triangle of triangle and b= base of triangle.
OR
& The area of the triangle formed by the three points {®; , ¥ ) . {2z . ¥F2) . (X3 . ¥F3) 15 given by
1 . -
A= = [x(¥, — ¥u) +x0y; — ¥, + xv — ¥a0
OR
3 X3 B |
_ O my¥p tEp¥Ws F Xa¥Wy —Xa¥r — Xp¥p — X1 ¥a
Area =
2
Unit-12
Inequalities
Points
Graphical entation of Linear Inequalities

#* The diagrams below show some inequalities define the un-shaded region.
¥ ¥y
lr & 55
EEEEEATY
r=mx+c Lning y=mx +e
P R
P
R B
i bbby beal
AR
ST 0 3]
y<mx+c A y<mx+e
TRERRSNARRN G
* = *
~~~~~ o
a: 7 o
i
o v
rs &
y=mx+c r=mx+c
s
Fa
#
N —— e s
vEmx+tc vy>*mx+c F
L
#
/
F
&
= =
/
/ (8] / o
¢
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1 The diagram shows the regions 4 to I. SP18/01/12

¥

Give the letter of the region defined by each set of inequalities.

(a) x=0,y=>0,y<1 and y<4-2

(b) y=lLy<x-2and y<5-x
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I(a) F 1

1(b) E 1

2 Aline segment, 4B, joins 4 (3, 2) to B (=1, 10).

_ _ o mfj19/11/17
(a) Find the coordinates of the midpoint of 4B.

(b) Find the equation of the perpendicular bisector of AB.
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2(a) (1, 6) 1

2(b) 2y=x+11oe 4 ML £ 10—
M1 for
—1-

o]

oe or gradient —2

(%]

M1 for gradient of perpendicular = é FT

their gradient
M1 for attempt to find ciny=mx + ¢
using (1, 6) or FT their (a) and gradient

(a) (i) Solve the inequality 10 < 3(x+1) =24  DM/IIF2LE

{if} State the number of mtegars, x, safisfring 10 < 3{x+1) =24

(k)

P
-
X

-1 1 2 4 5

o I N T AN
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3(a) 3
@@ % < x < 7 oe final answer B2 for % < x < 7 seen or
T .
final answer E <xar
final answer x <7
Bl for etther correct inequality
seetl ol
10
M1 for Y [..]x+1[..]
24
— or
3
10-3[.]3x[...]24-3
so1
3(a)(i1) 5 1
3(b) y=0 3 | Bl for each inequality
X z=yoe
IxX+y< 6oe If 0 scored, SC1 for 3 correct

equations sol
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(a) Representthe mequalty -3 < x=2 onthe number lme

below.

(b)

Find the 3 inequalities which define the region shaded in the diagram.

() Solve —12=4({m-2)< 10

mj 19223
T I
1]
— =
I
.................................................... 3]
.................................................... 3]
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4(a) 1
o e —
4
4(b) y=0 3 | Bl for each mequality
x<4 oe
y< Lx oe After 0, SC1 for 3 correct equations so1

4(c) -1 < m < 4.5 final answer 3| B2for—-1<m<45seenor
final answer —1 < m or
final answer m <425

12 10
orMlfor —— [..Jm-2[..] — or
4 4

~12+8[..] 4m [..]10+8

5 OVHIETL21

wl

In the diagram, the equation of the e

through B and Cis G+ Ty = 42
through 4 and Bis y = =

{a) The region inside tnangle 48 is defined by three mmeqnalities.
Ome of these iz y :Z:-%.

Write doam the other two inequalities.

(b) The Ime ¥ =fx passes trough mangle 4850

Find all the possible infteger values of k.
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5(a) x>2oeand 6x + 7y <42 oe 2 | B1 for one correct or forx ... 2 oe and 6x
+ 7y ... 42 oe, with incorrect (in)equalities
for ...

5(b) Both 1 and 2, only, nfww 2 | BlforCis(2, 4. ..)oe;
or for gradient of OC=2. ... 0e

6 Pisthe pomit (-3, 4), &is the podns (3, 1)

OVNIE 1220

{a) 2Adis the midpoint of PO,

Find the coordinates of A4

(b) Find the gradient of PQ.

{c) & isthe point (-6, 0), O 1= the pomt (0, 0.

Which of the pomts, & or P, is closer 1o O7

Showr your working.

Answar o e 1 [1]
I U |1
Answar poind .o [2]
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6(a) (1,21) 1
o(b) 3 1
—— oe
8
6(c) P, with supporting evidence, 2 | B1 for OR = 6 nfww
EEWZJP =5 0OR=6 or M1 for m . or better
T OM1822/8
Yi
&
5
4
3
-
1
6 >4 3 2 -1 0 R E
1
2
3
4

Thelme 2y =x+4 13 drawn onthe gnd

(a) (i) Onthe gnd, draw theline x+y+2=0.

(i) The region B 1s represented by these three mequalities.
vzr+d

r+y+2 20
yE2

On the gnd. shade and label the region R.
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(b) Line I is perpendicular to the ine 2y =x+ 4.
Line I passes through the point (1, 8).

Show that the equation of lme L1z p = 10 —2x.

(3]

(c) Use an algebraic method to find the coordinates of the point of Intersection of
the lmes 2y =x+4 and p =23 —2x_

1 T TR o (— I ]
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T(a)(i) Ruled line from (4. 2) to (0. -2) 2 | B1 for short or unruled line or for two
correct coordinates soi
T(a)(i1) Correct region shaded 2 | B1 for line v =2 drawn
7(b) Gradient of 2y =x + 4 is 3soi so B1
Gradient of line L is -2
§=-2x1+c¢ M1 | FT substitution of (1. 8) into v = their mx + ¢
for L
Rearrangement to ¢ = 10 and hence Al
showing y =10 — 2x
7(c) (8.4, 6.2) oe from algebra 3 | M1 for a correct method to eliminate one
variable
Al for either x = 8.4 or y = 6.2 nfww
After A0. SC1 for a pair of values that
satisty either equation or for correct answers
with no working
§  Find the integers that satisfyl < 3x 4+ 5= 11. mj18/11/9

Answer
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8 -1,0,1,2 2 | Ml for4/3<xorx<2
or B1 for 3 correct and none incorrect

M/T18/11/23
|
\_ . \""— - \\" -
= o X o x o 1'-lll x
I|
Fizure & Figure B Figure C

AN /N //

] o = / 0 \ "~ / 0 =
f
Figura D Figure E Figure F
State which of the fizures above could be the graph of
(a) y=x"+2,
Answer e [
2
b) y==.
’ Anmswer e [
(c) }'=]—:r‘1.
Answer e [1]
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9(a) F 1
o(b) A 1
9(c) E 1
10 M/T18/12/18
]
1:l
10
g
6
4
T
-
0 2 4 6 8 10 12X

The region R 15 defined by the mequalities

lexs8
f=y=10
x+y 2 10

On the diagram shade and label the region R.

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE-Group

[3]




Coordinate Geometry and inequalities 4024
Compiled by :Mustafa Asif

10 Correct region shaded bounded by 3 | Blforlinex+y=10
x=2,x=8 y=35y=10and B1 for at least three correct lines from x = 2,
x+y=10 x=8,y=5.y=10
11 A4 1s the point (=4, -1}, B 15 the pomnt (2, 2) and BC = (_ E] . Mmsizxo

(a) Fmnd the coordmates of the mudpomt of AB.

Answer (o 1]
(b) Fmd the gradient of AB.
(c) Show that BC is perpendicular to AB.
[2]
(d) ABCD s arectangle.
Find the coordmates of point D.
Answar (o A
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(e} ©Calculate the permmeter of rectangle ABCTY.

Answer

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE-Group
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11(a 1 1
@ (-1. ;) or (—1. 0.5) cao
11(b) 1 1
— oe
2
11(c) : 18 M1 | Alternative 1:
[Gradient of BC =] n M for
1 1 )
L | AL Exmgc- =-1 or nge =05 oe leading to
3 P i —1 hence perpendicular Mo =2
. -8
Al for gradient of BC = v = -2 hence
perpendicular
Alternative 2:
— (6] (10)
M1 for 4B :[ ] oeand AC :| oe
3 =
Al for (4+8%) + (6-+3%) = (10%+5Y)
hence perpendicular
11(d) (0,-9) 2 | B1 for one value correct
AN A ‘6 (6
01'Z\Ilfor[ l+ oeor| ]—[ ] oe
-1} |-8) -6 | -3,
11(e) 313 0r3130... 4

M3 for [ZX”{J}: +6° _J43 " (—S}J } oe

or M2 for /4> +(-8)" oeor Y3’ +6° oe

or M1 for 4> + (-8)’ oeor3” + 6 oe
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11
QM1T71121
YA

T
A =5

= .
The dizgram shows the miangle 48C formed by the lines
y=6, r=23 and ,1-=§ .
{a) Find the coordinates of 4.
iy —— N
(b} The region inside the mangle is definad by thres inequalities.
Cme of these is x <0 23 .
Write dowm the other two inequalities.
Awswar
.......................................... [1]
{c)} The point P (h, &), where b aod & are infegers, lies inside tnangle ABC
Find the valies of  and &
Answar b= e
b= 2]
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12(a) (18.6) 1

12(b ; 1
© Both y>6andy < %

12(c) h=22and k=7

(]

C1 for one correct

13
Y
7] ON1 TS
5 = 5
c\
0 1 =

In the diagzram, the equation of the lime AC Iz Tx + 5y =135.

{a) Write dowm the three meqnalities that define the region inside mangle 480

AWy e

- [2]

(b} The line y=kr, where k is an infeger, passes through frangls AR

Find the greatest possible value of £

Answer E= e [2]
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13(a) 7x+ 5y > 35 oe and 2 | C1 for two inequalities correct:
x <4 ce and orforx..4and y..5(with“.” #*<7).
v<=5o0e

13(b) 3 nfivw

[

B1 for x-coord. of 4 is 1—_? oe:

. . 7
orforeqn. of 04 isy= S ¥ oe

14 (a) Wiite down all the integers that satisfy the —%fé x< 1

inequality MATT12/9
ANSWER e 1]
(b} Complete the following inequality with a fraction.
3> s >3
[1]
(c) Write down an irrational value of n that satisfies this inequality.
2<n<3
ANSWER e 1]
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14{a) -1.0.1 1
14(b) Correct fraction 1 2 3 5 7
Eg LR e T
35 8 10 10
14(c) Trrational number between 2 and 3 1 2

| 7T
E.g V5, — etc.
a

15 4 is the point {0, 3), B is the point (1, 3) and C is the point {p, —1).

(a) Find the equation of the line AB.

(B) The gradient of the line BC is —3

Find the value of p.

M/J1712/16

Answer

ANIWEF P = i

- I2

N )
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15(a) v=2x+3o0e 2| Clfory=2x+co.e.
or y=mx+3o0em#0
or2x+3
or M1 for gradient = 2 or intercept = 3 soi
15(b) o 2 M1 for = —1_3 oe
1-p 4

- -

orfor 5=—=x1+c and —lz—ixp+(‘
4 4

SCECIL

(d)

M/T1T/22/5(d)

........................

.................

(i) Draw the graphof x+2y=73.

(]

(ii) Shade the region defined by these inequalities and label it R

=3 ye4 y& X x+2y=235
(d)(r) Ruled line through (0.2.5) and (5. 0) 2 | Bl for “correct” freehand line or
line with a gradient of 0.5 or
line through (0, 2.5) with negative gradient
or line through (5. 0) with negative gradient
(d)(11) Correct region unambiguously identified 1 | FT provided their straight line with negative gradient and

the 3 given lines form a quadrilateral below y =4
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14
Yi
|
Bl O/MN16/1124
.
4, L
______ s
1
Q g x
i
A1z the pomt (5, 20 and B is the podot (9, &)
AC 15 paralle] to the x-axis. CF is parallel to the p-ads.
The equation of the line 48 is x —y=3.
{a) Find the coordinates of .
I T R ——

(b) The region inside triangle 4B is defined by three nequalities.
Write down these mequalites.

AREr e

- [3]
{c) The point (a2, &), where g and b are integers, lies inside triangle ARC
It also lies om the lne = -i-r.
Find the valie of 2 and the valne of 5.
AnTWer 8=
= [2
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16 (a) (9.2) 1
(b) x<9oe 1 In (b), if [0] scored for x < 9 and y > 2 then
C1 for both {x ... 9 orx ... their(9)}
y>2 08 1 and {y ... 2 ory ... their(2)}
x—-y=>3o08e 1
(©) a=28 1
In (¢). 1f [0] scored then
b=4 1 Clfora=4andb=8;
or fora=6and b=3.

V1612425

L
i

1 2 3

0 3 -
In the diagram, the lme 3y + 2x =13 meets the axes at.4 and B.
{a) Find the coordinates of 4.
Arswar (o s e [1]

(k) The shaded region E 15 defined by five inequalities.
Twooftheseare x<6 and y=<6.
Write down the other three inequalities.

Answer

{c) The point Fis in the shaded region E.

Given that AF 15 as large as possible, write down the coordimates of P

Answer (1]
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17 (@) (0. 41) 1

[§=]

(b) xz=loe y>20e 3p+2v> 13 0e—all

C1 for one or two correct, or for
three x..loe y..20e 3y+2x..130e.
with incorrect <..." .

© (6.2) 1
18
A
4
M/J16/11/9
3
2
-
1
5 4 3 =2 -1 0 1 2%
The shaded region in the diagram is defined by three inequalities.
One of these is  y = %a +2.
Write down the other two inequalities.
ANSWEF o
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18

y<3 oe

1
y=-x oe

1

‘... is the wrong inequality or =

Clfory..3 oeandy .. —xoe, where

19 The coordinates of the midpoint of the line AR are (1, 2).

The length of the line A is 10 units.

M/T16/22/14
(a) Ifthe gradient of AR is 0, find the coordinates of 4 and B.
Answer A =( s )
(b) Ifthe gradient of 4B is % find the coordinates of 4 and B.
Answer A =( s )
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i The dizsgram shows the lines x+y =8 and 2y =x+4.

g , , , . MTENVIS

L

(Y]

0 203 4 5 & 7 B x

{a) The shaded region on the diagram is defined by three mequalites.

TWiite doam these thres inegualifies.

e [2]

(b} Amother region, A is defined by the inequalities x+py <8, 2y €x+4 and y>a,
where a is an integer.
This region contains 5 pomts with infezer coordinates.

Write dowm the value of 4.

Anmwar a=
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19 (a) (-4,2) (6,2) 1 Both correct
(b) (-3,-1) (5,5 2 C1 for one correct
or for two x-values or two y-values
correct
or for both (4, 6) and (-2, -2)
20 (a) x+y<8 oe 2 C1 for two correct
2y=zx+4 oe
x=0
() 3 1
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