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NUNEBER

Natur'at Numbers: Numbers which are ysed for
counting purpose are called natural numbere.
Ex 1,2, 3, 4, e, 100, o
Whole Numbers: Nztural num
called Whole Numbers.

bers including 0 are

- ———

numbers, negative natural
nE:mbers along with 0 are called integers.

-e I '4, '3, '2, ‘1: O: ]' 27 3' 4

PR T,

Raﬁ:nal Numbers: Numbers which are in the form
of -q-(q =0) where P and q are positive or negative

whole numbers are called rational numbers.

13 5 &
2 iy 7'-“56“ ......... remee

Irrational Numbers: Numbers like vZ .7 cannot
be expressed as rational numbers. Such types of
numbers are called as irrational numbers,

Ex V5 ,Vi7 ...

Terminating Decimals

These are decimal numbers which stop after a
certain number of decimal places.

For example, 7/8 = 0.875, is a terminating decimal
beczuse it stops (terminates) after 3 decimal places.

Recurring Decimals

These are decimal numbers which keep repeating a
digit or group of digits; for example
137/258,=0.528 957 528 957 528 957 vy iS @
recurring decimal. The six digits 528957 repeat in
this order. Recurring decimals are written with dots
over the first and last digit of the repeating digits,
e.g. 0.528 957

. Tlhe order of operations follows the BODMAS
rule:

[

I Brackets open

Divide
Multiply
Add
Subtract

¢ Even numbers: numbers which are divisible
by2,eg 2,4,6,8, ..

¢ Odd numbers; numbers which are not
divisible by 2, eg; 1, 3,5,7 ...

Page 8
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¢ Real numbers are made up of all possible

rotional and irrational numbers.

* AnIntegeris a whole number.

s A prime number is divisible only by itself and
by one (1). 1 is not a prime number, It has
only two factors. 1 and the number itself.

*  Theexact value of rational number can be

MUMNIR AFHMAD KHAN 03004270019

written down as the ratio of two whole

numbers.

* The exact value of an Irrational number
cannot be written down.

* Asquare numberis the result of multiplying
a number by itself.
Bx 13,293 e 18,1, 4,9, s,

MUMNIR AHMAD KHAMN 010042300619

* Acube number is the result of multiplying a

number by itself three times.
Ex:1%,2%3% o le. 1,8, 27,
* The factors of a number are the numbers
which divide exactly into two.
eg. Factors of 36
1,2,3,4,6,9, 12,18
* Multiples of a number are the numbers in its

MUNIR AHMAD KHAN 031004230019

times table.

eg. Multiples of 6 are 6, 12, 18, 24, 30, ...

Significant figures;

Example;

8064 = 8000 (correct to 1 significant figures)
8064 = 8100 (correct to 2 significant figures)
8064 = 8060 (correct to 3 significant figures)

MUNIR AHMAD KHAN 03004230019

0.00508 =0.005 (correct to 1 significant figures)

- 0.00508 =
2.00508 =

Decimal Places

Example

0.0647 = 0.1 (correct to 1 decimal places)
0.0647 = 0.06 (correct to 2 decimal places)

0.0647 = 0.065 (correct to 3 decimal places)
2.06A7 = ) 065 [carrect ta 3 decimal places)

Standard Form:

The number ;A< 10" is in standard form when

15:A2 10 and n is a positive or negative integer,
Fg: 2400 =2.4x 10° )

STUDENTS RESOURCE® Airport Road. 0423-5700707

0.0051 (correct to 2 significant figures)
2.01 (correct to 3 significant figures)

MUNIR AHMAD KHAN 03004230019

0.0035=35x 10"

MUNIR AHMAD KHAN 03004230019
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Converslon Facrors:

Length:
T km=1000m lem means kilometer
I'm =100 cm m  means meter
1cm=10mm cm means centimeter
mm means millimeter

Time:
1 hour = 60 minutes = 3600
seconds
1 minute = 60 seconds.
1day = 24 hours
1year =12 months
=52 weeks
=365.25 days.

Percentages:
e Percent means per hundred.

the second and then multiply by 100.
e Profit=S.P.-CP.
e Loss =CP.-S.P.
e  Profit percentage = SPC;CP X 100

¢ Loss percentage = CPC;SP X 100

where CP = Cost price  and SP = Selling price

Munie Alinad I(Imq (03004230019)

-

Mass:

1kg = 1000gm
1am = 1000 mgm
1tonne = 1000 kg

where kg means kilogram
gm means gram
mgm means milligram

Volume:

1 litre - 1000 cm’

1m’ = 1000 litres
1 kilo litre = 1000 litre

1dozen =12

1 week = 7 days
1 leap year = 366 days
1 light year = 9.46 x 10™ km.

To express one quantity as a percentage of another, first write the first quantity as a fraction of

MUNIR AHMAD KHAN 03004230019

Simple Interest:

To find the interest:
PRT -
e ] :—— where
100
P = money invested or borrowed

R = rate of interest per annum
T = Period of time (in years)

To find the amount:

e A=P+1] where A = amount

Compound Interest;
- TR"
HSp (1 * To0/

Where,
A stands for the amount of money accruing after n

year.

P stands for the principal  Amount

R stands for the rate per cent per annum

1 stands for the number of years for which the

money is invested.

MUNIR AKMAD KHAN 030042300 19
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Speed, Distance and Time:

Munir Ahmad Khan (03004230019)

¢ Distance = speed x time z
P « Units of speed:  km/hr, m/sec g
. Speed distance e Units of distance: km, m g
e Units of time:  hr, sec z
distance 5 D g
¢ Time = .
Speed e km/hrx TS m/ sec < - \ %
seex 1B ciam fte I N
. s mj/secx —_ = 3
o Average speed = total distance 3
total time
ALGEBRA . g
Quadratic Equations: :3
An equation in which the highest power of the variable is 2 is called quadratic equation. Thus z
axX’ +bx+c=0 where g, b, care constantsanda=0isa general equation. (;:
Solving quadratic equations: 3
We can solve quadratic equation by method of, -
. z
2) Factorization =
b) Usingthequadratic formula -
¢) Completing the square g
(a) Solutlon by factors- g
Consider the equation ¢ x d = 0, where c and d are numbers. The product ¢ x d can only be zeroif either ¢ E:
or d (or both) is equal to zero. g
i.,e.c=0ord=0orc=d=0. 5
3
(b)Sclution by formula: =
The solutions of the quadratic equation .
ax* + bx + ¢ = 0 are given by the formula: 2
2
—b+VbZ—4ac 2
X =— H
) 2a 2
(c) Completing the square g
2 . =
e Make the coeffident of x” ,i.e.a=1 z 5
« Bring the constant term, i.e. ¢ to the right side of equation. 3
« Divide coefficient of x, i.e. by 2and add the square i.e. (—)2 to both sides of the equation.
e Factorize and simplify answer é
3
Expansion of algebraic expressions Factorization of algebraic expresslons g
» a(b+c)=ab+ac . a? + 2ab + b? = (a + b)? g
©  (0+b)? =a'+20b+D° »  a?—2ab+b=(a—b)’ :
. (G-b)2 =a’—2ab+b? . az—b2=(a+b)(a—~b) :
. a®+b? =(a+b)*-2ab 2
. 0’-b? =(o+b)la—b) ]
Ordering: g
= Is equal to > is greater than or equal to g
= is notequal to < is less than §
>is greater than < is less than or equal to 2
I
Page 4 of 23 §
2
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3
%
Variaticn: 1 g
. 1
. - - 5 | 1
Direct Variation: Inverse Variation: 8 ‘
Y is proporticnal to x y is inversely proportional to x § a
1 z
o ey  ous
3
B
MENSURATION 3 39
- -
. w8
PYTHAGORAS’ THEQREM § eyl
¥ <
For all the right zngled triangles “ the square oiof 1e hypotenuse is equal to the B 3
sum of the squares on the other two sides” Note: §
c?=a?+b? If three sides are given, and if the square § a1
the larger side 1s equal to the sum of the a= 3
squaref the other two sides, then these « <1 g
c are the sides of a right angled triangle § 3 -
¢ -
-
> "
8 gg [
b 3
g E 5 3
c=Val +5? b=VcZ—a? a =Vc?—b? ' g 'E é
3 e F
~N
Aree and Perimeter: - 2 2 = s
Figure Diagram Area Perimeter § a
Rectangle )
b Area=[xb perimeter=2({ + b) .
, | B
Square a § __. ’
=
a a Area = side x side perimeter = 4 x side g §§ 1
a =axa =4Xa - 3 2m
P B
Parallelogram Area=bxh Se
A . __.
perimeter =2(a + b) g g T
a h
| o
¢ Area =absind i ° ':';'
b where g, b are sides and 8 is § _®_
the included angle : =
Triangle ugr =
Area = %x base X height H :§J 6
8 . ~ ‘..‘_'.
b sinC ' S
¢ a Riedl= 2 @D i perimeter=a+b ¢ : 2 g
P ¢ | G- aG-BE-0 i . |
b atbtec : z
where s = g J,_
—_ TTim~= L <T77T7J (! g
g §
N T
o
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v E 2 .
E & Trapezium -
oEs § perimeter = Sum of all 2
e b4 ides
s H / J:\ Area =;(a +b)h . E
z 3 x
iF % :
£ - 8
§ § Area= 71 circumference = 257 E
e | Semicirde . 1 g
g ?: @ Area= — %/ perimeter -=‘5"7d*d ;
g g — r ‘ 1, 8 2zrx ¢ z
3 i - Area= TT'X—r, length of an arc = 2730 g
iim § :
— H g
gs . F °
= 2 §
§ Surface Area end Volume: %
= g Figure Diagram Surface Area Volume E
o Cylinder
o g b= [ 3 3
- curved surface area = 2nrh Volume= &1/ :
§ ; g ) total surface area = 2nr{h +r) g
B 3
s g
gz * E Cone curved surface area = 7l Volume = L 2k 2
| . where [= (7’ = 4") 3
1 g total surface area = nr(! + 1) g
o i §
= L o
-7 3 Sibers Volume = 2 i 3
on . surface area = dr¢” 3 :
3 i g
O - g
: :
= v gd
53 3 T
- .
SN Pyramid | = o
= § Base area + area of the shapesin giins 3 iy g
= the sides perpendicular height =
£ ]
: !
g Cuboid g
% -t Surface area = 2(lb + bh + lh) Volume=1! x b x h g
3 ¢ ©

N HALL Academ

3 £

¢ 4

Cube ! 7

g ’ J - [/l Surface area = 61° Volume = 3 §

. Z !

: =T A :
g Herisphere Curved surface area==27 1 Volume = -3-.7 r g ‘

Page 12 STUDENTS RESOURCE® Airport Road, 0423-5700707 Page 12
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AT, e~

L‘S“"Eie 2t a point

N
\a
d ¥

“he angles at a point add up 10 360°,
a+btced=360°

(<) Vertically opposite angles
If two straight line intersect, then
Q=¢C
b = d(Vert,opp.Ls)

Trlangles

Ditferent types of triangles:

1 Anisosceles triangle has 2 sides and 2 angles the same,

2. An eguilateral triangle has 3 sides and 3 angles the same.

AB = BC e CA and ABC = BLA = CAB

3 rrigngle in which ane angle is a right angle is called the right angled tiiangle \

apn®
= 50

bgreje 14

—

Munir Ahmod Khan (030042 20019}

Fore'lel Lines:

When Enes never meet, no matter how far they are
'

extended. thev z2re said to be parailel.

b

p
Ak .

p
—493

T\
/8

¢ Verticaliv opposite angles are aqual
a=cb=dp=sandqe=r

* Corresponding angles are egual.
@= b =p;c=randd = s
* Alternate angles are equal.
c=qandd=p.
e Sum of the angles of a triangle is 180°.
* Sum of the angles of a quadrilateral is 350°.

* Intenior or allied angles, thew sum is equal to 180°, p + ¢ » 180
qede130

Types of angles
Given an angle, if

§ < 907, then € is an acute angle

/M

90° < @ < 180°, then 8 is an obtuse angle

A,

180° < @ < 360°, then @ is an reflex angle

: @ bs reflex

AB = AC
BAC = BCA

B8

A c
B

A c

A
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- *  The sum of the ang'es of a triangle is equal to 180°. . s Bol ]
H ¢ in everytnangle, the greatest angle is Opposite to the longest side. The smallest angle & [ 3
E opposie 1o the shortest side A E E
x » Exterior angle is equal to the Sum of the non-adjacent mterior opposite angles A\ ¢ =
é y=g+b / t i ]:
‘i: \ . N &8
H /(ﬂ \\ ?, o
H Congruent Triengles: B G g
: Two triangles are s2id to be congruent if they are equal in every aspect.
4 X
z 4 i
: | e
H . o
: 3 £3
i Y - g i3m
£ Za=4Lx ==
H Zb =2y . gl
. Lce= 21
; i
f i
ongruency tests (c) ASA property N
?a) SSS property 1£AB = XY. ZA = £X and LB = £, then g .
If AB = XY. BC = YZ and AC = XZ then MBC = AXYZ 4 33
5 AABC= AXYZ A ¥ 3 §§ 4
A X ) A —_
\ 5
\ <
A \ \ h
/N gn
—
-
28

ANEVAN
L/i___x .Z,__\, Bm_.——\lc A No

(b1 SAS property
=X = d ZB = ZY then | (d) RHS property B )

. Afé_ 2.:)’26(: e If /B = £Y = 90° (Rignt angle). AC = XZ
. (Hypotenuse) and AB = XY (onc other side).

5
then AARC = AXYZ.
/ \ A /]\
A___.__A/ : \ z Pl /]u 2 i
B - C ¥ p 1: P

MUNT ARBMAD MMAN 03004230019
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Similer Triengies,

¥ 3 eugs 1
1 two triangles

&re similar then they have 2 pair of corresoc nding equal angles and
4 o~ . K ey nave 3 par of corresponding equal angies ahd
corresponding sides zre equal,
X
A
£ BN
Y Z
éa-éxj./_’be;vandA't:::ir —AS’BczAC
¥ 1z Xz
1 a ) f '
i yoeu can show that one of the Tollowing conditions is
sitmilar,
i i :
) The angles of one triangle are equal to the corresponding angles of the other triangle.
A
a

B

A4 ABCis similarto A XYZ because La= Zx /b= Zyand Zc= 22

if) The ratio of corresponding sides is cqual.

22 PR OR
DE DF EF

then A PQR s similar to A DEF

true for two triangles, then the two tnangles are

1 Khan (0300422001)

the three ratics o

GLOCTZVO0ED Nrhid CITPE 8 b pw

€L0OCZPO0CD NV OVNHY INNA SLO0TZV0NLN N4 TVIGIY ehinnig

€L00CZP00T0 NYHA JVINHY INAN
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iii) The rztios of the corresponding sides are equal and the angles between them are equal.

MUNIR AMMAD KHAN 03004230019

i
A | |
XA’{ g
P Q :
& PQRis similar to AXYZ (if, for eg: ZP= ZXand 22 PR,
XX Xz

Areas cf Similar Triangles:
The rztio of the areas of similar triangles is equal to the ratio of the square ofi corresponding sides.

A AN

areaof APQR PQ' OR’ PR

MUNIR AMMAD KHAN 03004230019
6L00TZY00T0 NVHA QVTI-Y i

Polygons:
i) - The exterior angles of a polygon add up to 360°.

ii) The sum of the interior angles of a polygon is (n - 2) x 180° where n is the number of sides
of the polygon.

iif) A regular polygon has equal sides and equal angles.

MUPIR AHMAD KHAN 03004230019

£100TZY00T0 NVHA OVINHY BN

. : . _ . 360
iv) If the polygon is regular and has n sides, then each exterior angle = =
v) Each interior engle of a regular n-sided poly- gon = (A=21X1EC

g
g—E
.

vi)| 3 sides = triangle . 4sides = quadrilateral 5 sides = pentagon
6 sides = hexagon . 7 sides = heptagon 8 sides = octagon
9 sides = nonagon 10 sides = decagon

Similar Solids

If two objects are similar and the ratio of corresponding sides is k, then
« the ratio of their areasis k7.
* the ratio of their volumes is k*.

MUNIR AHMAD KHAN 03004230019
61 00CZPOUCO NYHA QVINHY HINNW

Length Area Volume
b_ == h_1 4 5 . N 4 "l’ _ hl’

N

|

o
6100CZPO0C0 NVHI OVVNHY BN

r

£LO0CTFO0L0 NYHY QVINHY YINAN

Page 16 STUDENTS RESOURCE® Airport Road. 0423-5700707 Page 16

Scanned by CamScanner



Munir Ahmad Khan (03004230019)

CIE O Level Mathematics June 2017 Exams

Wi mepesepad [ 1 420EC91 150 | 69699990ZE0 _nv:—nm—nna OSPLLLIOZED | PPPEEESLLLD

1R AHMAD KHAN 03004230019
AHMAD KHAN 03004230019 MUN
MUNIRL AMMAD KMAN 03004230018 MUNIR AHMAD KHAN 03004230019 MUNIR AMMAD KHAN 03004230019 MUNIR AHMAD XMAN 03074230019 MUNIR

L VAN 1 4

Page 17

STUDENTS RESOURCE® Airport Road. 0423-5700707

)

L

20

Q

i -

Q

£

(1]

wn

Q

£

oo T R
9 Q

.m .n.DZl....W.l..Wle.b_.mz

> non 1l Il

(¢} a o

= 2§ g[8 <<

Q 3333 ¢

0o © 6 ©|o

c M @ |

3] P g gl

™ < < <<

-

o

Page 17

SHGOLZPO0C0 NVHX QviiiY HINOIY G1OOCZPOOTO NVHX QVINHVY HININ 61 00TZ¥00C0 NYHX QVIHY NN 610CEZFO0TO NVHI QVIHY MINNINY 6100CZr00T0 NVHX OVINHY HINNIN 8L00CZ FOOTO NVHM QVINHY HINNA

saeInpIeyusA woarmpoijegusad [f] oo peude uspeseegusad (] v o s () AVOILLVOaNLLANLLYS 1282 v/0I1-0/6-E 2PRID

I'P5%4d YHO | ALID NOOVNVL | NMOL YOJYM "“M.Mn:oi_..—.no_w. 3%“%“””—%9_ @%EU@GU< J J < Wﬁ. z m m z

Wpe eymead [ | UMOL (BS[R S | Al-0STNY YHA

Scanned by CamScanner



. g

CIE O Level Mathematics June 2017 Exams Munir Ahmad Khan (03004230019) £1 ;
< B
: 3
; 3
i aras g. B E
£ * The angle subtended by an arc at the centre is twice the angle subtended at the circumference i
£ z
g, :
: i BE
? : B
.
. £
§ E
s § 13
b ¢ 3 -
g &
: i BEL
g ¢ The angle in a semi-circle is a right angle. [or if a triangle is inscribed in a semi-circla the angle § e i
cpposite the diameteris a gight angle]. ZAPB = 90° - g ! l
° . s
: VAN i
z A B ;,
: e
§ i E
§ « Note. The hypotenuse of a right angle triangle, is always the diameter of the circle g a L]
* Opposite angles of a cyclic quadrilateral add up to 180° (suppleméntary). IThe corders touchthe si
circle. A+C = 180°, B+D 180"B E—
@

-
-
3

MUAER AVASAD KHAN 03004335013
%
o
6400EZFO0E0 NV OVredy dhd i

D
* Theexterior angle of a cyclic quadrilateral is equal to the interior opposite angle.(b = p)
8

o Cc

P
A\_/D E

€LODCTFU00D NvHX Qv BN

Chord of & circle:

A line joining two points cn a circle is called a chord.

The ares of a cirde cut off by a chord is called a segment.
AXB is the minor arc and AYB is the major arc.

MUNE A ASAD FHAN 03004230019

a) The line from the centre of a circle to the mid-point of
a chord bisects the chord at right angles.
b) The line from the centre of 3 circle 10 the mid-point of a
chord bisects the angle subrended hy the chord 3t the centre of the circle.

®
’M'o"%lkmlﬂ%w Immmal

3-9

b
w
SLOULZ VUL NYHY QVIRHY SR

VIUNIR AMMAD WO4AN 03004230019
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”~ H
= Covemachard 28 12 2 cormpde Boe o 4 /.\

e iy

twy poaxs 4 2nd 5 on the croumferonce of : \
orTic. the perpendiculsr bisector of oz lo

bord AB always passes through the comtte ( )
{ the corcle, O A /
Coaversely the porpondicuix from the con- A 8
we. O © the chord A8 bisects the chord. '

a N
MUNIR AHMAD ¥HAN 030042750019

MU AMMALY KIAR () 1604 ) 000 19

e I M 13 the mwd-pomt of the chord AB, ther
OM 13 perpencicular to AB, 12
LOMA = /OMB = S0
Coaversely if OM is perpendicular 10 AS
then AM = MB. ic M 15 the mud-poast of
AB.

AR AVAD KHAR 090042100 19
MUNIR AMMAD KHAN 03004230019

e Foua! chords of 2 arcie. A8 a»d CD 2
cqradistant from the centre O, ie
OM = ON

Tangents to 2 Grde:
e The zngle between s tangent and the radius drawn to
the point of contact is 90°.

MUBITEAPMAD KHAN 03004230019
MUNIR AHMAD KHAN 03004230019

Z ABO = 30°

Bl

e From any point outside a crcle just two tangentsto the circle may be drawn and they are of
equal length.

MUNIRANMAD KHAN 03004230019
b
MUNIR AHMAD KHAN 03004230019

TA=TB

MUNIRAHMAD KHAN 03004230019
MUNIR AHIMAD KI AN 03004230019

« Alternate Segment Theorem .
The zngle between a tangent and 3 chord through the point

of contact is equz! to the angle subtended by the chord -
in the zlternate segment.

ZQoAB= ZACB(p=q)

AUNTR ARAMAD KHAN 03004230019
nt
>
O
MUNIR AHMAD KHAN 03004230018
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FORMULAE AND IMPORTANT NOTES

L.

The three laws of indices:

g b_avd La, b_2_ _ab_ _I
XTex"=x"" x%+x _xb-x =
(Ia)b__,xab

a
Xy =) 2= 5= (3)
Let a and b be positive integers
(i) x%=x-+x+x..to a factor

(i) x%=

Giy xt=t, (4 =x (5) =
e, (1) ()= (3)" -5
5 mots

1079 = L = the digit | that is a places after the decimal point

~ 109
10° =1
10 = the digit 1 followed by a zero(s)

STUDENTS RESOURCEG Ap port Road. 0423-5700707

Scanned by CamScanner

Munir Ahmad Khan (03004230019)

: )
fuge 2

S O0LIVOLS NOa T TPy g

€.00CIVO0U0 W » OV Giteuny 6L 00ETrO0L0 W OwiiHY BiNiun €1 000 POOT0 NYHOR OQViedy e 6L YO0LD W e JUFerdy merd

REEN HALL Academy*

CLU0TTYUOLS Wy QYIiiy ciNmiy

T

- "=
-

Faisal Town
ONnMexxTr?

OMA Phase | Iw Prase-IV
03315314143 03206880989

032077TTT4SE

PARAGON CITY

-
(]
“
-
-
-
o

:
:

‘Jouumu
03116333666

GULBERG

03125314148




CIE O Level Mathematics June 2017 Exams

AR AVIARA D) SRR (RN 2 R v

SLAEI AMAAAD MRTAN VN 30D 1D

LA AR ArAs R} e %
N 043009 S AMINEAT) B0AN 03O J WY S MU ALSIAL) WA 0 300 D

UM AALAD WIAN D542 300 15

i g
e £

(03}

|

A surd is an frrational root of 2 number
: fn - /T ;_:
(i Ja *x Jb = Jao

] - 3
y £

() JaxJa=4a =(ja) =a

. = —
() Ja'b =a/b

(V) adb xcJd =acjbd

» —
N A
(vi) c = (v’
{ =5 “ r—
(vit) ==
- '(0
ivinl) 5 = =
.(
-~ & _ [T
(x) ;Jb =5 =[5
Ve
o ¥ 'Y
{x} _‘T_‘a\’:
o "\‘T a |4
{x1) — T e 2
‘ l,'d (vd

(xii) Ja** =a

(i) Jatxc = at > Jj<

(i Ja<b = Ja+ ,/E unless one or both of @ and b are zero

(i) Ja—b » Ja - Jb unless bis zero

(iv) a/b +efb =tar )b aft +af7 =a( b + J7)
) aJb -cfb =la-e)Jb aJb —ajc ::a(,/_ —,[E)
wiy (va+v8)(Ja-J8)=a-t

(vii) (av‘/l—r)(a—ﬁ;) =al-b

(viii) (/@ +b)(Ja —b)=a-b?

ix) (/a - ,fE)::(JT: + ,/E)(,/'a + JE) =a+b+2fab
(x) (m JE)P =(a¢ fg)((u ﬁ) =a’+b+2alb

(xi) (/3 +h)}=(Ja +bJa +by=a+b? +2b/a

wiy (va-18) =(va-B)(/a-Jb)=arb-2/ab
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g o g"xqg" =g™" . ﬁ. - f__ %
z b b" z
§ . am e aﬂ =am-n g
A o g™ m /n
. ao = 1 §
e ° -\E b \/Z = \} ax b
g s a7= — ' 5
7 a’ a Ja 2
[ o p— = — %
i s (axb)"=a"xp" b Jo ER
3 ° (,JZ)’ =a g £
5 :
solving Inequalities: 2
g Whenwe multiply or divide by a negative number the inequality is reversed. a
; Eg: 4>-2 : g
z By multiplying by -2 [4(-2) <(-2)(-2) ] 2
é -8 <+4 z
z
3 .
5
2
g 2
2 =
3 :
g S
- ]
2 3
g 8
: 3
: :
X
g
g s
é g
- 3
gi ®
; g
: z
] 3
: e
g 3
:
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z
A TRIGONOMETRY
£ ) §
g Let ABC ba 2 right angled triangle, where ZB=90 ;
2 . Opporite Side O _3 z
P . Snba—— =g .
£ Bypotenuse H : S
3 L
8
Cos - Adjacent Stde _ A SOH CAH TOA § :
< . T ——— l
E ¢ Hypotemuse H 8' s
; .
: ¢ Tan@ _—OM—!- = = A 8 Adjacent side i 5
g Adjecent Side A :
¢ . 1
H (o] ?
: Sine Rule: b N
g a b c -
_ Sa4 smB o C z
£ B 8 ¢ ;
f Cosine Rule: £
© Q
3 -
2 To find the length of a side: To find an angle when all the three sides are ;
¢ o o*=b*+c*-2bccosA given: 3
2 .4
4 2, .2 g
- = + - :'
5 e b'=g"+c-2accosB " plicl-a?
: o c*=g*+b?-2abcosC ¢ A= T e s
1,0 32 3
3 a+c -b >
g o cosB= ¢
Z 2ac c‘z
-1 > 2 ) 3
G a’+b"-c’ s
3 e cosC=———mm s
- 2ab 3
[ 4 N
:
o 2
& H
'é 0
o e Bearing . - . N %
- i The bearing of a point B from anaother point Als; 1* 3
2 é g ean angle measured from the north at A. 8 £
i : ena clockwise direction. §
3 5 ; « Written as three-figure number {i.e. from 000 ° to 360°) 050" 8
<< g e The bearing of 8 from A is 050°. . .
-
J— : > 8
w : . s
z : A ?
-t :
4: 3 2
L
s g X
o
1o
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« Angles of eievation and depression

£
% ¥
s +
b H :
4 r'/i ¢
- ~ S H
3 W of girvenee /,/’ » 4
2 -
g ,,:‘/ ‘? g o Aoy 4 %
2 < i 4
- . £ -— £
: P 1a . : -
o il - = 5
s o o . ; g:
i mngle of clevatiom (8 mi O foe 4 T - ¢ -
: C from The ¢ of depression (§) of A fee
4 mIasured frown the honovwa! 48 an he e A0 N £4 Formnn B PO - s i :
g the gvpl 4§ the e 2( mesgarcd (rom e borreonts’ O Unr bmg 4 H 1=
. ’ 28
g | Distsnce snd Gractent | é =3
: ' p Distance Berwwen Poist A mnd © = 3
& ] B — -
[ 3 Ay} i'tL 2. F of o : Ez
= - i ¥: ) s
- \ l\ e ictasssad) - - !
g i ~, & - -
¢ \\ p=—a—u i g 2
] -~ | .y o e
- A2 N N Gradient of line AC, [ = £4_.2J 2 —
s 1 3 1w
{. 2=
R { | E O, ¥y Or 3 -
= E R 4 ' e
{ oK, . ] | ¥ - it eroapt »
i Gradient of a lige. {m = —| & : { -
: - T St :
: | 0 X | I, S et : ‘E
- :
- = -
¢ o — i =
§ | Paralle] Lines B b
! | Al . -
: , f : a5
t : ‘ i < 2
$ ! s s -
\ - s
i
L

a8 |

@ r
| s

o X

g X

[ When 2 lines are paralie], | When 2 lines are perpendicular to cach other, !
i o
‘ tmy = m, ]

fo <, = -1

e D ALEMAD) WALANY BN 00

€000 PHO0L0 bt (IVIREY ond WY

.
n O

R

m; = gradiem

& f bne
gradient of kne

e v

3]
.

| JOMAR TOWN | WAFDA TOWN f

Midpeint | A point dividing » segmesnt of a lnse A

I i 'S

GULBERG

WA SR ASASAL VAN (390 )N 1B
-
-
£ G0 FROKE BT VTR WS W

V4
Ve

a

LAY, ¥ ‘ A poust dividing » sgment of 3 ke
- 2 ta N 4 e e

RX + w11 v, » my

|
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Munir Ahmad Khan (0300423001%9)

Cartesian co-ordinates
2 .
';‘ Gradient and equation of s straight line - #
Z  The gradient of the straight line joining any two given points 4(x,.y,)and B(x,.»,) is, 3
- i i
i H-% i
i The gadient/mtercent form of the equation of a straight line is ¥ =nx +¢, where m =gradient and
! = interceptony-axs }
ol ;
g 4«’ i’
H 3 1
4 / e x) i
H ° Gradiert= m §
i 4 !
x M
: ’ i
ERE i
£ Al :
g fx.x) 3
i ‘ i
¢ +
5 ¢ The midpoint of the line joining two points 4(x,,»)and B(x,,y,) is; M = ('—';—‘1,-’—12—") i
; | | i
s ¢ The distance between two points Ay, ) and B(xy,y,) is; AB = ’(Iz - 11)1 + (O - )’1)2 3
R ¢ Parellel ines have the same gradient
E + 2 -
a8 t -
i * Ina graph, gradient = ________Ver?ncal hezg-h or £ 8
- Horizontal height i
3 :
§ » Gradient point form of the equations §
3 Yy—Yyr=m(x—x) §
5

» Where m = gradient and (x7, y1) is a point on the line

MU AAAD SOaAN 00473019
RAUNIR AJI4AD FOSANN DI04 T390 79

WUNIR ASBSAD WMAN DI0042N 9
VR A fAD VAN C300RT300 10
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-

. b &
. Gradients of some straight lines ;
; -
: 7, ' o ;;
r:‘ "‘ ; L E
{ g
% /?ffnuu, ¥ % §E
¥ 0 ™~ ¢ =8
N / ? . yEmX+C -8
’ '/‘/’ . z ;:
¢ Y 2 w3
i » — X z E%
:/ d z aw
? (ay m>0,c2>0 (by m<0,¢c>0 g gé
H g ——
3 ¢ z%
4 - 3
f 7 } { -
] | ‘ : 28
; f P P s
7 i y=mx 4+ ¢ _ yemiel ] i :3
: , / . : o
g 7, St e g Sk
, [=]
c , g =5
: N : 2
tc) m>0,c<0 (dy m<O.c<0 z3

03116333444

=
3
=
-
<
(=]
a.
qQ
| 3

6100CZp00L0 NVIHA OVIWHY HINNWN

MIUNIR ASABAD RN J20042 3009
\
N
=
F 4
’!
/S
/
/

JOHAR TOWN
031183336686

z §

; : o3
( é é 8

3 ey m>0,c=0 (fp e <t),c=0 5 an

’ < :

-] ; O m

o (=

{ > :

g [ | ]

4 ) ‘ l ah

/ il . | 2

7 | k4

g - - ———-—]‘ -\ g

1 { "y ’ =

! 3

'2{ Y i o = undefined ‘g’

¢ o =0 §

4
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3| \ -
ome [ !
ER f  Distance — Time Graphs: %
55 : i
oo = &
a2 a Z  From Otc A : Uniform speed B g
%; § From B to C: uniform speed 0 Tiern Z
o ¢ FromAto B: Staticnery (speed = 0) —— o
N—— = : . - Y.
§= 2 The gradient of the graph of a distance-time graph gives the speed of the moving 3
=3
2 - -
a S ) g
~  Speed- Time Graphs: 5
g ; 3
z From O to A : Uniform speed (Uniform Acceleration) ; A ¢ g
I FromAto B: Constant speed (accelerztion = 0) $
i  FromBto C: Uniform deceleration / retardation §
-
H §
§ The ares under a speed —time graph represents the distance 3
travelled. g T
£ The gradient of the graph is the acceleration. If the acceleration is . z
g' negative, it is called deceleration or retardaticn. (The mov_irlg_ body is slowing down.) §
© a
g Note: Conversion from speed time graph to distance time graph. §
i é
2 2
e o 2
H o £
=
. n A ii
- : 8
: : 3
H i s
9 ' 3
' [a]
3 ' i
: 1 :
[+ 1
1 1 3
1 o
' 3
o > Time
2 [ t 2
Z The Distance-Time Graph is given by: g
g 3
x
o
3
H 3
:
3
] :
z )
£ 3
g S
x
; g
;
> Time
0 &
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Velocity:

vetocity is the rate of change of distance with respect to the tim
i #
: i
Z, r
g ange of velocity with respect to time. §
H H .
3 : . &
=
3 oms
I SETs: g ——
< NG 5 Y
-4 . : -
. Motztions ‘ : é%
. ¢ { = universal set s A = compliment of A {Le. the elements of 23
" ¢ U [union) = all the elements { - the elements of A} 3 i
2 e N {intersection) = common elements *» n{A) = the number of elementsin A. 1 -=o
3 { S R
H ¢ @or{}=emptyset ) , - H -’-;
:E e €=belongsto s Do Morgsn's Laws: (11 U B) 2 (A .ﬂ B ) S g
- A
i - ={AUB :
p ¢ € = does not belongs to (Ang) = 4 ) ¢ £
2 .
L ] Loy Cithe v
i C = Subset x g s
o - o
-4 !:
s < Proper subset < -
. c
- . " i . y nent s w
@ B € A means every elements of set B is also an B C A means every element of Bis an elemen 2 ; =
= . 3
g element of set A of set A but B=£A. : a3
-1 £ € £ 3 (inipes
< P A= 13
2 | 'y, \ - 2
$ { ;o \l \‘ (’ /\\ A ) H % 5
= | J <
2 ! ~— / / :
2 ! \\_// \_/ -é‘ a s
g (R — ] S o
= B — § a
5 8 o
é isioint se Intersection N z ii
§ Digjoint set do not have any element in AN Bisthe set of elements which are in A 2 -
8 common If A and B are disjoint sets, then and alsoin B § E —
z 4 o -
b AN B =0 A " ; ; g
2 € 3 _ e
- A 8 ;
3 | - y g ze
- [ : 83
N
: ‘ 5 =g
2 k_/' S —_ 8 5 2
= = n
Complement
Union U The complement of A, written as A refers to
) A U B is the set of elements in either A, B or the elementsin £ but notin A.

both A and B.

GULBERG |
03125314148|

A B

64 DOCIPO0L0 WA OVIedy el

WIUNTR ALOAAD KMAN 03004730019

e Number of Elements

The number of elements 1 set A is denoted by A,

Notes

e wp)=U

e WA = e} - mA)

e A O B) =AY+ ) - wA co

MUNIR AMMAD KIAN G3004230016

8 UOLLPOULD Nk viedy BINON

T T — e AT
.
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AR AMMAD KHAN 004 230019

AR ArAAL) KICAN D004 2 WYY

MUNTR AJMAD WIHAN 03004230019 RALINGIR ASRAAD) KHAN BI04 3010 ML BT ASIAAD) MHAAR) 3047 B0 1)

MBUNTR AMMAD SOHAN 0300730 15

Page 30

Lod and construction

The locus of a point is 2 set of points satisfying 3 given set of conditions.

(2) Locus of points at a distance x from & given point, O,

The circumference of o circle centre O, rodius x.

(t) of 2 at a distance x a stralght line AB

A1‘1x . B

Locus: A pair of paraliel lines to the piven line AB.

{c) Locus of points eguidistance between 2 points.

Perpendicular bisector of the two points.

1

(d) Locus of points equidistant from two given lines AB and AC

Munir Ahmad Khan (03004230019)

MUNER Ar QUML) by JATOC Y

MEDGR ArSAAT CmA SINAT IO

MRER QLD Er AN UINAIYR Y

c

Ang!e bisector of £BAC

2\
%/ % Locus
A t R

MR ARAD ik TX004T500'8

VT S BAND WA O LN

IRV

1 i BaMIET VI,
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RO ALAAALY REIAR  WHMT 0N 4G

AR ABRAADY WA R 00 00 1Y

BB ASMAAD WYEANy ANN0E TN S AR ASALAL) KAAN A0 ) 0 10 APUARD ASALAL MIHAM S04 061D

LEUNIR AMMAD AN 3004730018

J”"_“'

¢ Shading of Loci

v  Munir Ahmad Khan [030042300146)

£
B
i N ey
. {a) Shade the Joces of P given tha z | }
() AP>PE 5 i
| 1
] & ‘ B
> s
‘ B
() AP<PB FIN & f
t 4‘.):" } E
A < # ? ..
| &
| 8
.
! -
(b} Shade the locus of ( inside AABC given that ﬁ %
LBAQ < LCAQ. g
§
s
B
g.
1¢) Shade the locus of R given that §
(1) ZARB < 90° §
3
b ]
%
:
o
i
-
g
(1) ZLARB > 90° g
i
H
- T — a8 - — —— 3
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ASUINITY AMMAD WA 03004230019 MUMNIR AHMAD KHAN 03004230019

MURER AHMAD KMAMN (04730019

MUNS AMMAD KMAN 03004230019 MUNIR AMMAD KMAN 0004730019

MEUNIR AMMAD KHAN 03004230019

Munir Ahmad Khan (03004230019]

5

» = - . z

e Lociin Three Dimensions i

g

(2) ®) §

:

:

: : . g

The locus of points at a distance r from O 15 If OA < r. a solid sphere with ceatre O and 2

the surface arca of a sphere, centre O, radius radius ris obtained. :

r. H

:

§

3

(©) G :

If the distance < r, then a solid cylinder, g

The locus of points at a distance r from a radius  and axis AB is obtained. N

straight line, AB is the surface area of a .

cylinder, radius r and the line segment as its $

axis. >

g

z

(e) 5

2

2

:

=]

3

:

The locus of points which are equidistant 8

from two points A and B is a plane which is =
perpendicular to AB and bisects AB.

5

:

§

=}

i

§
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Vectors: ,
. . . //
e A vector quantity has both magnitude and direction. .

0 NYHXY Qe M

e Vectors a and b represented by the line segments can be added Y
using the parallelogram rule or the nose- to- tail method.

610022 %00

FALIFIRE AVIAL G5 VAL 3044 290 519

. . . s scalars.
¢ A scalar quantity has a magnitude but no direction. Ordinary numbers are

The negative sign reverses the direction of the vector.

=
< g
¢ 5
3 ¢ Theresuk of a—bisa+(-b) . §
g i.e. subtracting b is equivalent to adding the negative of b. E
z
g Addition and subtraction of vectors g
: it = BT g
~ . : oy \
z OA + AC = OC (Triangular law of addition) g
= [—— — —_— wa \
OB + 04 = OC ( parsllelogram law of addition} L / z
- o a A Z
\E a
8 >
~ I
g g
3 >
s s
= X
z I
kS 3
X z
= o
3 g
2 g
2 8
: 8
S a
=
£
[
= z
g [
< 2
g Z
s 5
z z
N z
2 8
s Q
: g
z 8
= g
3 3
=
g
g z
S A
: :
£
g g 5
z Py
s p
z >
= <
g g
: g
s 8
8
3 2
2
= Cc
2 z
'::: X
< >
- x
g =
S >
N o
z 3
: 2
g 8
: g
i, N
£ g
z E
2 H
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E Column Vectors: -
§ Tha top aumber is the horizontal component and the bottom number is the vertical component 8
« ]] §
g y)
g g
5 Parallel Vectors: §
s * Vectors are parallel if they have the same direction. Both components of one vector must be i
. in the same ratio to the corresponding components of the parallel vector.
g a\). a £
* Ingeneral the vector k is parallel to 3
: b b i
§‘ * Iftwo vectors a and b are parallel, then a = kb ;-’
g Modulus of a Vector: ;
i; The modulus of a vector a, is written as H and represents the length (or magnitude) of the vector. %
") 4 s
s m 4
In general, if x = [ J I = e+ .
- n
3 §
£ MATRICES: 3
z 8
: i
? Additlon and Subtraction: -
< Matrices of the same order are added (or subtracted) by adding (or subtracting) the corresponding §
b elements in each matrix. 3
: a b (7 a+p b+q) s
E c d ros c+r d+ sj -
'f: a b] (;» q a-p b-g 3
H c d) \1: sJ c—-r d-s 3
: o i
i ;
g Multiplication by a Number:
s Each element of a matrix is multiplied by the multiplying number. }
(a b ka kb
- kx l = e
z c d ke kd 3
z ) )
j i
g Multiplication by another Matrix: N
2 Matrices may be multiplied only if they are compatible. The number of columns in the left -hand matrix §
§ must equal the number of rows in the right-hand matrix, §
b
e (a b)Y (p qy (opehr agybs) -
; [ 4} {, ,)’lcp.m u/u.’sJ ‘3.
s R
g o tnmatrices Afmeans A= AL [you must multiply the matrices together) :é'
4 Y
F §
: N
] .

Page 34
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The Inverse of a Matrix:

;A

) a b) ~

k Z ” A - ‘ ’ thEﬂ A-"' - p 3 'y - 1
g \c d] (ad-bc)|-c ¢ ' s
: k / ¥
§ 1l . » "
5 * AA"=A"A=|where s the identity matrix. }
g umber { e liscall | §
3 «  The number (2d - bt } is called the determinant of the matrix and is written as |4] g
g e |If 14] = 0, then the matrix has no inverse, ;
- ¢ Multiplying by the inverse of a matrix gives the same result as dividing by the matrix. .
. e.g. if AB= C :
g AA8 = AC i
& B= Alc ?
Z : x [y (x+1) 4
: . ITC={ ]andD: xhen(‘.#[b[1 | i
: 8 s _ \y+s) g
§ §
: Transformations: !

a) Reflaction: (M) OR-E
(LOR-E]

When describing a reflection, the position of the mirror line is essential

b) Rotation: [R]
d the direction of rota on

To describe 3 rotation, the centre of rotation, the gnale of rolgticn an

are required.
A clockwise rotation is negative and an anticlockwise rotation is positive.

8. 00TTB00T0 Wvn Cwiiey wne’ vy

MU AMMAL) MHAM 6004210015

>3 {angle] (Direction)rotation about (centre] [ADRC]

¢) Translation: [T ] X
When describing a translation it is necessary to give the translation vector (V]

e

. 144 - 134 <
e 1 xrepresents movement to the right The Translation matrix equaton s
A ) .

e x represents movementto the left

’
ELCOTIVOOLE WYWA (VPG4T bird

e +) prrESEnfS movement to the top
« \ -

MUNIR AMAAD KMAM DI040 19

&

1]

|

e -y representsmovementto the bottom. t I-'
- where = i :
>> Translation by the column vector —— [T-C-V] che b Traslation Iatiix
; d) Enlargement: vt g
2 To describe an enlargement, state; |_ i) Ohject l g
s )
B i.  The scale factor, K Y ‘-j [ 3
z - . s CF hnage l g
o ii.  The centre of enlargement (the invariant point) ! E g
-
i g
b lengthof the image g
g Scale factor = gthof : = g
F lengthof the object E
N >> Enlargement by the scale foctor — centre —— [E-SF-E]
;7 i 1 alip r } e vk ¢ g
; e |If K>0,boththe object and the image lie on the same side of tha centre of enlargement. 3
4 . . .
P e If K0, the objed snd the image lic on opposite side of the centre of enlargement g
p 4 ) g
‘:‘ e If the scale factor lies between U ana 1, then the resulting image is smaller than the object. é
i p o o £
g; (although the image 15 cmaller than the Bapet) @@fidshsformation is still known as an §
= enlargement| -
. Area of image hgure - k* « area of object tigure
i CTUPENTS RES WIRCE® Apport Rood (1423-570071 \rge %
o
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Repeated Transformations:

g XT{F) means ‘perform transformation T on P and then perform X on the image.’ 3
g XX{P) may be written X3{P). !
g
; Inverse Transformations: :
; The inverse of a transformation Is the transformation which takes the image back to the object. H
< 3 x " -X s
! ¥ translation T has a vector , then the translation which ahs the opposite effect has vector , §
¥ -y ¥
- - - o x
: Thisis written as T2 s
. ¥ rotation R denotes 90° clockwise rotation about {0, 0), then R denates 90° antiddockwise rotation
g about (0, 0). §
~ ] - . -
3 For all reflections, the inverse is the same reflection. :
- Sese vectors ;
3 ,
g _ 1 0 :
e The base vectors are considered as | = and) = :f
§ 0) ! o
E The columns of 3 matrix give us the images of 1 and J after the transformation. g
3 8
Shear: [S] :
g eer hetior = Distance @ point moves due to the shear a §
E Pespendicular distance of the point from the fixed line b g
<
; ' ; a ' =]
= 4 4 N 3
g ' A A %
< o
‘ | :
: g
b o
°
£ F| : :
v
i || |1 |
i
:
2 [The shear factor will be the same calculated from any point on the object with the exception of those g
p i P g
E on the invariant line) L "Area of image = Arec of object g
: L1 [ ] 5
g swretch: [H] [SF.LL, DOH) BT U T T
AN ! -
g To describe a stretch, state, r %\-"\'ﬁ_ E
= i.  the stretch facter, p L. B |/ C| .r ~1C} 1
T
g ii. theinvariant fine, S E T T g
g - al - \
§> i the direction of the stretch ‘ Y T*ZF'T~"""‘ o §
DTG G S U S S NN N -
(always perpendicular to the invariant line) ’ : '-{ ol - || il
Al T B
& ] P 1 \ i \ S
o rerpenalouiar aiyianie oy o Jram ag * . 2
S ale f . | | 1 »
g SERE MR Peapendicular distance of C frem AB I \ l { ‘ \ b 3
b 3
5 [e]
: :
< - S o l -
g‘ Where, P is the stretch factor Area of mage = p X Area of object “g
o ety 373~ I — 8
2 8
s 3
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Tranefermation by Matyices

Reflectlon

. -~ -
anfy & }
NSTOTIATON

! L [} .

Reflection in the x-axis

L AGR 2+MSAD WAt QWM IS
LA RIS ASIMARL | Wit ANg NI4T VY

(“1 1) Reflection in the y-axis

|
? (l]) Reflection in 1h9 liney ~ I —-——-"“"‘"’,—i

e L 0
: B ' 3
o (U | 3
B fleflection in the line y = - x i
i (—~1 o) Y - i :
j .
Rl R A T :
, ) &1,\.1 K\ N ‘c ; R J 5
SV e (
: “Kwise © o [ 2
3 (1 0) : antlclockwise - :
i | [ I A‘J"g
g ( 0 l) 90" clockwise ~ (@, Q) J :
3 . l O P - ————————— — BE— — ————————————-————" e——— ' 3
B - | . :
? (01 01) 180° (h‘d\yiw/jr\_‘flvmj‘ﬂjt_- - —‘l - «___..4! §
;‘ o :
] s
2 Enlargement §
P s
:3 ((,; X where k= scalo factor and centre of enlargement - (0, 0) §
g
i i
§
s

Stretch LT T T e LA - TR
T R B S T
.§ k 0) k Y onds Paraliol to - axis
S L I L I— R -
§ | ((1) 2) k X - axls ‘ l‘.t_x.a!tm‘\\ avis
g

Shear _‘ ‘:____ o
T e T PR
Paratiol to x - axax

k k NN

? Pacallel to y - axis

k y AN l

«-n‘uu‘;‘mw—‘bm prusst, LR VIS ~5

VN AFRSAD WOUAN T300W 2303018
—
= -
-

Note: matrncfor combinimg transtformation s obtamed by multiplymg both matices gnen

(4]
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STATISTICS .
Bar Graph:

A bar charnt makes numerical information easy to see by showing itin a pictorial form.

The width of the bar has no significance. The length of each bar represents the guantity.

Pie Diagram:

The information is displayed using sectors of a circle. g

Value of component

e Angle of Sector el x 360
e Value of Component = AnglegostSector x total value
Page 38 STUDENTS RESOURCE® Airport Road. 0423-5700707
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<
Histograms:
& histogram displavs the frequency of either continuous or grouped discrete data in the form of barns
The bars are joined together

The bars can be of varying width
The frequency of the dats 1t ropresernad by the are3 of the bar and not the height.

NN Ay W v kg BN A

MM ASIARATY HREAR A RNMA MDY

"When diass intervals are different it it the areg of the bar which represents the fgguerKy n" i

height] tastead of frequency being plotted on the vertical axis, frequency density is plotted

freguency density = L e
dias: widt
WMeer:

The mesn of 3 senes of numbers is obtained by adding the numbers and dividing the result by the

S8 R ALAdALY AN A2 WOD
o B e RAL) ® iy T ML WL Y

number of numbers.

1 ;
Wean = é—'{— where 3 fx means “the sum of the products

i.e. § (number x frequency)

and 3f means ‘ the sum of the frequencies’.

MO R ReWbh) O odds T WA T WY

AW AvRRAYY WeaRay A WS T V9

WMedian:
The median of 2 series of numbers is obtained by arranging the numbers in asce
if there are two ‘middle’ numbers the median is the average

nding order and then
choasing the number in the ‘middle’.

{mean} of these two numbers.

Mode:
The mode of 3 series of numbers is simply the number which occurs most often.

L RO &IHAAT) SORAMY KW VWG
SRR A RAAL) Fadin U065 N0 6

Fregquency tables:
& frequency table shows @ number X such as a score or a mark, against the frequency f or number of

WG ARALD S veny (W00 ) 10D
BAUNIR A IR Kby X006 2 20D

umes thal x occurs - as e
£
; "
§ R
; i
i g
E
<
; :
’ !
'n"'ll[*‘{N"'j l\‘l.‘."l‘)‘l”'—“ G0 A ot 1'\'““({ ”.}k'.,‘ 8200767 § Y
LTIt 4
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A cummalative R'mnnn cunve shows the median at the 50™ percentile of the cumulalm frequency.
™ parcentile as the

£

The veloe at the 25™ percentite is known as the lower quartile and that at the 75

vpe Quatile
A measure of the spread or dispersion of the data is given by the inter quartile range where

mter-guartie reange = upper quartlle ~ lower quartlle.

Probebiliry-

o Prodadifty is the study of chance, or the likelihood of an event happening

o  Prodabdility of an event =

number of favourable cutcomes

Tota! number of equally likely outcom e

o i the probability = O it imphes the event is impossible

e tf the probability = 1 it implies the event is certain 1o happen,
« Al probabilities lie between 0 and 1

o Prodadilities are written using fractions or decimals

Excusive events:

Two events are exciusive if they cannot occur 2t the same time

The OR Rule

For exchusive events A and B

MA or 8) = p(a) « p(B)

ingependent events:
a0 events are independent if the ocCurtence

The AND Rule

2{A and 8) « plA) X (8)

whare ~ 21w n

Ahabitity »f & no

2(B] = probability of B ogourming

Tree diagrems:
A tiee dingram is a diagro

Fage 40
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of one even is unaftected by the accurrence of the other,

m oused ta represant probabilities when two or more events are combined
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i ] i y Py P
-“"”"rl“‘?::?zhl Khan {¢ u)r,u:‘{{p[_x]u;

SamE B Sraae o .
shape into two congruent (identical) shapes -

nal shape into two tongruent sofid shapes H
- - u\g~32".'h-' ) e > -
ensional shape has rotatinns e oo s } ; £
4T Nas rotationa! symmetry . when rotated abowut a central point, i fits
2a
s outhine. The number of timec it fire b
¢ number of times it fits its outine during & complete revolution is called the order

MBI AVBART) w riASe

ﬂ/;

! Orderof Ratations!

e A bhae
8 ‘ Shlpe Numb. r of Unes .
= 4 H o
3 — of Symmetry | Symmetry :
£ i Square | 4 | 2 i 3
: — , ; . | §
3 i Rectangle [ 2 ] 2 i = Note: 8
g | Paralielogram | 0 | 2 ~ Numberof Planes | §
« R j 3
z | Rhombus | 2 i 2 | of Symmetry =n + 1, } 3
< | il H 1] - = mber! ¢
£ ' Iraperiym i o | 1 | | where nis the number| §
: : sigds of the base of
. { Kite { 1 | 1 | s«ads of the base ; 2

| Equit : { n | the prismithree {3

| _tquilatera! Triangle | 3 3 | ,

' g 1 6

i Regulz | - i s 1 dimensional figure. |

L__Reguiar Hexagon | & f € Py D A

Terminology
Vingr Segmens
e

MUNITR AVOAT KiANM OINDU2:0019

Length and Area

MUBER A RAAD Pkl 03004230018

SAUNIR AMMAD MMAN 03004230019

Length of Chorc:

= erin—q
2

Area of Sector:

A:-:-’-rzﬁ
2"\

RN AMAL MaaANy V00430019

M09

Length of Arc Arez of Segment:
= l ] .
=g /4==r® -sinb)

WALV A AAL) WA 3004230019

BALISITE ARG WUAN Q304730019

N

i,‘d’( Leagili: Lél;;{h of chhord: 1 Area of Sector:
|
5 =)f ! /w:j'sm€ ’ “__:i_,:f,
I e 2
e e =

MEUNIR AMMAD SCHAN 03004

Page

Arca afl—r';aag!r: » Y Area of Segment:

S——

WUNIE AVAAL VAN 03004230019
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OF O Level Matherotics fune 2017 Exams
Fermuls for Compeound interest 5
[
2
Total Amount with interest. A=P(1- 1) E
Wersis &
Ameount with interest, if we want to calculate interest, then :
o
I=A—P §
Where §
I = Interest s
P = Principal amount 3
R = Rate of interest g
N = pumber of years H
Formulae to find nth term for 3 number sequence :
(3 T =2- (n—1)d. where g
2 = first term of the sequence g
é= the common difference =
s = pumber of terms .
The above formula is used, when there is a common difference between the terms of 532;
3 seguence. E
() Tn=23 ™ % where »
z = first term of the sequence x
r= the common ratio E
e = sumber of terms §
the zbove formula is used. when there is 2 common ratio between the terms of a .
sequence. g
3
(m1) Finding the nth term when there is no common difference or common ratio between g
the terms <
Tu-rqu——h-l-‘"_‘"*: % C %
Where ?
3 = first term of the sequence § 3
d= the difference between first two terms
n = number of terms 5
¢ = the continue difference 3
:
f1v) Trizl and error method S
b4
b
4
2
!
x
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3 i Ratio ol mass = iatio of valomes i
] Jmasr o bager aphery | velof berger sphere iy E
3 wars of o vmaller spdere vl of 0 vmaller pheres !‘.'.' 4 Fa 4
: i \ stialght Hoe deavwn paratlel to one side of a’/ \c¢ £
; s trianghe divides the sther two sides 1 - ,_j.\ N %
8 proportonally, conversely, it a line divides b / \d p
< two vides of a triangle proportionally, \ 3
¥ ' /
then ity pa allel to the X7 side ie. / _ \ 8
: AN e A g
=‘ ;
b o
¢ :
‘ ] 1he e fotning mid-paints of any two sides of - /\ é
{ s triangle, always parallel to the third side M 7 N ®
: ' Lo &
¢ and hall in length to the 37 side, / 3
b} " ~ 0 2 / «
’ i M and N are mid-points of AC and BC respectively, ",
Then, MN Il AB, MN = © AB / \ 8
' : Al > B S
5 b
; {
g C &
§ (v For Ay, of same height y g
/. §
{ ' ;
r AL M H §
' T ! A2 '
o
AtiD b2 B

g

CH

Note! The L distance d of a line ax + by + ¢ = 0 from a point ¢ (X, , ¥1)

[ ang e by I

Iv, L dintance o =

s,
Vated-

6L00CZYO0C0 W O¥ray Cine

0 R SN, 7y

I he Ratio Formula

L et A and B be the two points whose position vectors are a and b respectively. If a point P
Ga-pbh

r-a

divides AR in the ratio Pitfythen the position vector of P is given by P =

1:1

n

Note! P s the mid-point of AB, then p:q

E100CZYO0CO NVHA GYNHY SINnw

L1

e e

o
Ihen the position vector of pis £ 7

L e T e Py
€. 00EZr0000 WYY QVINHY BINnn

FUBENTS RESGURCEGY Airpori Kowd 04235700707 Page 45
e i

Higege 4

> e 2 bl

Scanner

Scanned by Cam



MUNIR AHMAD KHAN 03004230019 MUNIR AHMAD KHAHN 03004230019

MUNIR AMMAD KHAMN 03004230010

MUNIR AMMAD KHAN 02004230019 MUNIR AHMMAD KHAM 03004230019

NIR ANMAD KHAN 03004230. 19

WISs VW DT Ee §TsWm WierfswWwwWwWwswSsT " & 77/ T

Sketches of Some Important Graphs

The following are sketches of the functions with the form y = ax”, where
n=-2-1,1,2and 3.
(@ a>0,n=-2 (b) a<0,n=-2

W

SLO0CTYO0T0 NV OW¥R oY WINg

(©) a>0,n=-1 (d)a<0.n‘

y y
4 |

e
L00EZYO0T0 N OYWHY NN

&

-
I
=
S
A
=]
Al

() a>0,n=1 f) a<0,n=1
¥ ¥
f

—
BLOOEZTYO0L0 NVHA (JVIady MINOF

S
\
fe) /
t /
y
G1LOCLZYOOC0 NVHA QVHY BINNN

b
v=av,a<(

| I

X

ly=ar,a>0 |
\

6100CZV00E0 NVHA QYiHY Winnn

(j) a<0,n=3

i

_I

A

|

' )
Y=ax,a< ()

——— )

0

DOCZPOOLH NYHXY O9Y it
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FORMULAE AND IMPORTANT NOTES

]
i

1Y

Vhe general form of & quadratic function is y=ar* + bx < ¢ Ore or bo
280 . : o

Diaw a horizomal line segment. This is the x-axis. Label nt

Pul y = © and solve for x If there is no real roots go to No 8 Mark and label the roots {or
root) on the v-axis They are the x-intercepls.

Draw a line segment perpendicular to the x-axis at the onigin © form a cross. This is the
v-avis Label ot

Puty = 0 and solve for v, Mark the value on the y-axis It is the y-miercept

It & 1s positive the graph 1s in the shape of an upright bowl [ ¢ 13 negative the graph is in the
shape of an inverted bowl These curves are called parabelas A parabolic curve is
symmetrical about the vertical line through the vertex of the cunve The vertex s called the
wiming point. 1t is a minimum point if a>0 and a maximum point ifa < 0.

Joun the pomts of No 3 and No_ 5 with a smooth parzbola. Tre axis of symmetry must pass
through the w-intercept if there is only one, of halfway between them il there are two. The
anis of symmetry needs not be drawn unless asked but the graph must be symmetrical about
1t Write the quadratic function above the graph.

e R

=
_z_‘}‘ Sac - 32
/ 4e

B3y ‘completing the square’ any quadratic function can be expressed as a{\.r +

2a

The point \ "; ‘»—;—'—) i a maximum point ifa < 0 and a minimum point if @ >0.The

- intercept is . 11 b? -dac <0 the quadratic equation ax? + bx + ¢ =0 has no real root. When
this happens the minimum point andy-intercept are above the x-axis and the maximum point
and y-intercept are below the X-2Xis,

it 4% - dac is zero there is only one x-intercept —‘a. If it is positive there are two

2
v-intercepts.

To sketch the graph of |ax? + x4 ¢| © sketch the graph of ax? + bx+ c. Draw the reflection
image of the portion below the x-axis, il any. Erase the porticn of the graph below the x-axis.
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Geometry of Matrices

Munir Ahmad Khan (03004230019)

Rotation through 90°,
counterclockwise

e — e——————y —

Rotation through 270°,

counterclockwise or 90° clockwise

Rotation through 180°

e e .
Transformations ; Matrices Properties
| o I
i 0) N\
Reflection in x-axis 0 -1
! (-1 0)
Reflection in y-axis x lo 1]
I A
Reflection in y = x ‘: 1 o)
\
(0 -1 Figures transformed
. ; | .
Reflectioniny = - x | into congruent figures
J - 0

(distances, angle, area,
shape and size
preserved)

J

WEPGR ARAD mAM TIDDATINY

Translation R
‘ ) Figure transformed into
Lnlargement { 0 k} similar figure (angle and
h : shape preserved, area
{ increased by k¥ times)

‘ Shear parallel to x-axis

X-axXIS
invariant
Area preserved

10 y-axis J
Shear parallel to y-axis i ]) :variant
o k0 y-axis invariant
Stretching parallel to x-axis 0 ])

Stretching parallel to y-axis

—
| =~ O
N ~

STUDENTS RESOURCE® Airport Road. 0423-5700707
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N
Stretch: :
A stretch has, in general, the transformation matrices as shown 11 the table below &
Stretch Direction of Stretc [nvariant i
[ Ma | : ! {
, tnx Stretch Factor Line | :
—t 4 | SR H B3
- — e | g
| K, (H. ; k | y-axis | g

| 1o . |
i |. (, l ! : [‘HYJ”CI (O X-axIs ! : .
—_— e i S | s
i1 0) & | X-axis | 2
|| | le) ! | i
. . sarallel to y-axis : A
| lo &,/ | paraliel 1o y-axi j
L ] i
L(k, 0] pa.all | to x-axis kg, | YRS %:

|
{ e T | .

oA | 1 P
{0 &,/ | amllci (n\ axis L k. X-aX1§ ! i
o ' o | S 4
- 5

L'nd"x a stretch with the line | as the invariant hine and stretch factor k

A s the

R

rage of A under the stretch, then 4
k = distance of A’ from [ 3
distance of A from / :
: , 3
b For a stretch parallel to x- and y-axes with scale factor ky and k; respectively, i
. PO X
image area = KKz x (original area). H
‘ 3
Shear: :
| A shear preserves area and has, in general, (he trans formation mattices 4s shown 8
in the table below. ' 3
9
[ Shear Direction of Shear | Shear [ Invariant §
. n . %
Matrix JFactor Linc H
” o i >

1 &
X-ax . (XIS 2
0 1 along x-axis k X-ax1 :
. . ¢
2 . . :
P along y-axis k, v-axis 3
2 =
3
. . . . . . | P 2
2. Under a shear with the line | as the invariant line and shear [actor k, it A"1s the g
image of A under the shear, then 3

k = distance of A from A’
distance of A from / g
| §
3 shear is a non-isometric transformation that preserves the area of the higure %
L‘l
3
1
«
CTUDEMNT: RE SOURCE® Airpoit Road 0423 5700707 Mage 4
e f

Scanned by CamScanner



3
MUNIR AHMAD KHAN 03004230019 MUNIR AMBAD KHAN 03004230019 MUNIR AMMAD KHAN 03004230019 MUNIR AHMAD KHAN 03004230019

MUNIR AMMAD KHAN 03004230019

218

MUNIR AMMAD KHAN 03004220

e v . -~ N - Ayimivr A ’ 7?””:.7“ }n !j"
CIE © Level Mathematics June 2017 Exams Munir Ahmad Khan (03004230019]

Remember these:-

i i el

fod PD =
. .

PN

thn

Lo L3 B

|35 ]

0.

1.
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Reflection:

Reflection carries segments into equal segments.

Reflection carries angles into equal angles. 7

Reflection carries whole figures into congruent whole figures.”

It has invariant points if some points on the original figure fall on the mirror line.

SLAOTZYGOTI N (TUweaiy Himas

Rotation:

A rotation carries segments into equal segments.

A rotation carries angles into equal angles.

A rotation carries figures into congruent figures. \

The mediators (perpendicular bisectors) of the line segments joining the points
and their images meet at the centre of rotation.

It has only one invariant point, provided the centre of rotation lies on the original
figure.

ELO0TZY00TD AT A CWVIHY N0

i
'3
\3,.
Translation; 3
Translation carries segments into equal and parallel segments. g
Translation carries angles into equal angles. §

Translation carries whole figures into congruent whole figures.
It has no invariant points.

. 4
Enlargement:
Enlargement is clearly defined by its centre and scale factor.

Under enlargement, each length of the image of the figure is |A| times the original

61 00CZPO0L0 WH A QWVIHTY Bl

{
3 5 o b

length where |A| 1s the numerical value of k, the enlargement factor (scale factor).
If ]A| > 1, the image is magnified in size. 3
v
If Ik| <1, the image is reduced in size. 3
b
If the enlargement factor is positive, the figure and its image lie on the same side 3
- 3
of the centre of enlargement. :
~ . . . . - . \‘
If the enlargement factor is negative, the figure and its image lie on the opposite ¥
: A & I 8
sides of the centre of enlargement, and the image 1s inverted. 8

Enlargement carries angles into equal angles.

Fntargemicit carties whale figures into similar fipures £
The centre ol enlargement is the only possible invariant point, N
Under an enlargement with scale factor k and centre at the origin, the matrix :
, A0 i
representations 1s :
‘ 3
2 - 8
Image arca = K7 < (ongmal area). 5
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