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Domain 1 Numbers and Operations

Sub-Domain (i): Real Numbers

Sl
\k‘ 7 o ‘-f ‘\
r - [ ,{ . ] L®
Students’ Learning Outcomes OO (3 L by
\0 \ 6 9 g 9
After completing this sub-domain, the students will be able to: \.
o differentiate rational and irrational numbers e demo t propertles of real numbers
e represent real numbers on a number line andﬂﬁfﬂ sets with respect to addition
e demonstrate decimal numbers as mulfiplication:
terminating, non-terminating, recurring and losure property
non-recurring s+ associative property
e solve real life situations/word problems ( ) * existence of identity element
involving calculation with decimals and .;. cx1stcnce of inverses
fractions 01n1nutattve property
e identify the absolute value of a real nu trlbutlve property of multiplication over
e demonstrate the ordering propertles of add1t1 on/subtraction
numbers.

Aslam explains the concept - ; ' What are the

of negative numbers . uses of negative
through the example of a : — number?
water well. : =




Z / Mathematics 8 \
1.1.1 Real Numbers (R)

Numbers are the roots of Mathematics. We use these numbers in our daily life. Before discussing real
numbers, we discuss some other numbers.

S—

[[ Real Numbers

ks,

--Need to know!

All the numb N, W, Z, all rational
and irratigne mbers) are real
ﬂ et of real numbers is

Irrational
Numbers

(i) Natural Numbers (N)

Natural numbers start from digit 1 and the set of naturay@ is represented by N. i.e.,
N={1,2,3,4,...}

(ii) Whole Numbers (W)

If we include zero (0) in natural numbers gtzse nu!@become whole numbers and the set of
= souse}

whole numbers is represented by W. i.e.

(iii) Integers (Z)
If we include negative numbers in @ numb then these numbers become integers and the set of

integers is represented by Z. i.e. ; E3, 4.0
(iv) Rational Numhe&
The numbers which c te rm of p , where p,ge Z,and g #0, Key fact!
; 7 5 0 12 6 18 Every rational number
are called rational ers. For example, 33 28 1723726 ,15etc. are can also be written

. . into decimal form.
all rational . The set of rational numbers is represented by Q. Rational
numbersc be represented in decimal form which has two types.

(a) Terminating Decimal Numbers

Terminating decimal numbers are the decimals which have finite number of digits in its decimal part.
For example: 0.4, 3.14, 0.375 etc. All terminating decimal numbers can also be written in fraction.

For example: 0.4 = “ , 3.14= = ,and 0.375 = 2etc.
5 50 8

(b) Non-Terminating and Recurring Decimal Numbers

The decimal numbers in which one digit or group of digits repeat again and again infinite times in its
decimal part are called recurring decimal numbers. It can also be written in fraction. For example:

% =(.22222.... ; % =0.363636,... ; % =0.434343,.. % =1733333,... ; 2?2 =3.142857142857,..

P> .y,
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/ Real Numbers

(v) Irrational Numbers (Q')
The numbers which are not rational are called irrational
numbers. The set of irrational numbers is represented by Q' Valug-of rand =2 “nremoiequal. i

For example: V2 =1.41421356,...; 7 =3.141592654 ...
All the non-terminating and non-recurring decimal numbers

\3

E}D Important Note!

. 22
rational number but value of 7 and — are

are irrational numbers. very very close but we cannot write them
equaI It can be wnttcn as T = 2
J
Real Numbers Cf"
Real numbers are the union of y integer is a rational
rational and irrational numbers. mbt.r

. All the rational numbers can be
@ written in decimal fraction but
& all decimal fractions are not

rational numbers.

Rational Numbers Irrational

/\ o

Non-Terminating and
Non-Recurring Decimal
Numbers

5.23456789... , 0.0289537...

Terminating Decimal Numbers N
Rec m}bnbers
0.45,7.215

Example 1: Separate rational Q%ratlo bers
(i) QQ) 8.04 (i) = (iv) %
(v) 2 vi) 63 (vii) 0.33333... (viii) O

Solution: (1 @ince 17 is not perfect square and J17 is non-terminating non-recurring, it is
irrational.
1)  Since 8.04 is terminating decimal number. So, it is a rational number.
(111)  Since the value of 7 is non-terminating and non-recurring, it is an irrational number.

(iv) 27 is in the form of rational number, it is a rational number.

(v)  2is an irrational number.

(vi) 63 can be written as 6—13which is in P form so, it is a rational number.

(vii) 0.3333... is recurring decimal number so, it can be written as-% . Therefore, itis a
rational number.

(viil) O can be written as% , S0 1t 1s a rational number.

yre_ =, gy
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4 /_ Mathematics 3 \

1.1.2 Representation of Real Numbers on Number Line

To represent the real number % on the number line, we divide each unit into 'm' equal parts.

For positive numbere.g., ?% » the “/th” point of division is represented to the right of the origin.

For negative number e.g., —f’% . the “/th” point of division is represented to the left side of the origin.

xzah
Example 2:  Represent the following numbers on the number line. g2 Keeq in mind!

g
(i) 7 (ii) | A reag er line always goes
5 B ? or rections from zero(0)
7 5 2 i and right directions.
Solution: (1) — = = = L —
5 5 5 -

kgf Keep in mind!

L % lies between 1 and 2.

il | | | ]
] I I | | |
2 3 4 5 6 7

' 2 1 ] ] | | ] | | 1
X €Tr—t—"T—"T"T""T"T"—"T—"T—
B T 6 8 4 3 2 s 1

5,

J
To represent the rational number g on the number lin&%’le distance between 1 and 2 into five
equal parts. Take two parts to the right from 1.
1

i —— Q
y 3 ' \n \Q)
To represent the rational number — — on't bepshi ivide the dist bet 0 and —1 int
represent the rati nu 3 0 l@x r@!we e distance between 0 an into

three equal parts. Q

Take 1 part to the left from 0 \ K

ake 1 part to the left from K%\O \"\0_%_
@- 1

| | I | oy
f f T —> X
A 0 1 2

1.1.3 Absolu lue of Réal Number
The absolute vgl modulus) of a real number x (represented by |x‘) is the non-negative value of x.
me‘s“;&a

For exam solute value of 4 is 4 and absolute value of —4 is also 4. We can write it as:
| 4 | =il Showing the absolute difference
or | -4 | =i between two real numbers x and y.
The absolute value of a real number may be thought of its distance R lx=yl=1y=x]
from zero along real number line. Furthermore, the absolute value of J\;f e e ‘f e
difference of two real numbers is the distance between them. For TR R
example, the absolute difference between—3 and 2 is: Try yourself!
|3-2| =|-5]| =5 The temperature of city “A” is
33°C and city “B” is 40°C.
or |2— (—3)| = | 2+3 | = | 5 | =5 Can you find out the absolute
So, —3 and 2 are at a distance of 5 units apart. difference between them?
—

.
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/ Real Numbers _\ 5

1.1.4 Real Life Situations Involving Fractions and Decimals

Example 3: How many pieces of i metre of ribbon can be cut from a ribbon which is % metres
long?

15
Solution: The length of the ribbon = ? metres

1
The required length of each ribbon = 2 metre

To find out the number of pieces of ribbon of required length, we will h@m divide %by% :

- B,1 \‘9

2
Number of pieces of ribbon = L5 % 4 ;QQ
2
Thus, the total length of ribbon can be cut j equal parts of length i metre.

Example 4:  Azhar ran 325.650 km on a jogging trfck [n the first month and 410.350 km in the second
month. Find the total distance d in both the months. Also tell how many

kilometres did he cover per day, in'gfe first ?
Solution: To find the total distance, we &have to th the distances.
325.650 +410.350 = km

~? 325.650
Per day distance (km di in t‘ rst month = 20 =10.855km

So, Azhar covere oth months
and 10.855 k@@ es co per day in the first month.

{ V\Exerclse 1.1 }

1. Identif @); the following fractions are terminating and which are recurring decimal fractions?

11 1 . 2 8 : 5
(1) (ii) E (111) 5 (1v) 5 (v) T (vi) 12
- 5 . 16 9 : 1 . 14
(vi1) ? (vi) —O (1x) % (X) ﬁ (x1) g (x11) %
(xi1i) % (xiv) % (xv) % (xvi) % (xvii) % (xviii) %
2. Separate rational and irrational numbers from the following:
(1) J5 (11) % (i)  2.152 (iv)  0.818281828182..... (v) 2.751

(vi) % (vii) 14 (vii) 25

r e =, gy
NOT FOR SALE-PESRP



6 /_ methematios 2 \

3. Represent the following numbers on the number line.
M 2 o -2 @y M ow 2 v =2 (vi) 31
4 3 2
4. Find the absolute value of each of the following:

(1) 15 (i) =21 (i) =36 (iv) -9 (v) -100 (vi) 88

5. Fine the absolute difference between each of the following:
(1) ~7and—2 (i1) 8and -3 (111) —Sand] (iv) 3

6. 50= kilograms of rice is to be packed equally in 5— kilograms packe :
; Kilog p qually in 5 kilograms packet€Cy

(a)  how many packets of rice will be packed? !\'3

(b) how much rice will be there in 8 packets of mass&"li ams?

7. To decorate a birthday party, Zara used ribbons of, 20 cotours. The length of blue ribbon is

lS% metres. The length of green ribbon is 2 he length of blue ribbon.

(a) What is the length of green ribbon?
(b)  Find the total length of both the r{

8. 1£230.75 kilograms of jaggery powde&sto e pa ﬁ&ually in the packets, each packet contains

2.5 kg of jaggery powder. Find the n packets. Also find how much jaggery powder
will be there in 15 packets ofmaé

9. Zeeshan wants to fill 137.5 petro bottles Find the number of bottles if:
(a) The capacity of e ﬂgle 1

(b)  The capac1ty 0 a bottl 5 lltres
(c) Also tell h ﬁn;@ I be there in 18 bottles of capacity 6.25 litres each.
1.1.5 Propertj of eal niambers
The following pr, s are held in real numbers:
Properties Examples

(i) Closiite Property w.r.t Addition

© If we take any two real numbers, then their sum is also
a real number. It is called closure property w.r.t

addition. © —5and 11 eR,
VabeR = a+be<R -5+11=6€R

(ii)  Closure Property w.r.t Multiplication

© If we take any two real numbers, then their product
is also a real number. It is called closure property
w.r.t multiplication. © —5and 11eR,

VabeR = a.beR (-5) x (11) = -55¢R

NOT FOR SALE-PESRP
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Properties Examples

(iii)  Associative Property w.r.t Addition

© Ifa, b and ¢ are any three real numbers,
then

(a+b)+c=a+(b+c) © (7T+4)+5=7+(4+))

(iv)  Associative Property w.r.t Multiplication
© Ifa, b and ¢ are any three real numbers, \ l

then Q
(a-b)-¢c =a-(b-c) © (7-4)-5=7®
(v) Additive Identity Property \p

© If a isreal number, there is a unique number +
zero (0) called additive identity such that: «@
a+0=0+a=a © 2%0=0+2
(vi)  Multiplicative Identity Property
© For any real number a, there is a unique nu
one (1) called multiplicative identity suc t:
Fl=la =a 2<1=1-2
(vii) Additive Inverse Property & @
© For any real number a, there gxist umq% Additive inverse of 8 is — 8
number — g called addltlve i cof a Since 8 +(-8)=0=-8+ 8
a+(-a)=

(viii) Multiplicative I v rope
© Ifa=0 1s a r&a& er, fsts a unique real| © 7 and % are multiplicative inverse of

number 1 ¢ ed multiplicaiwe inverse of a such

each other i.e., 7- l =1= 1.7

@ 7 7
@ az=1==. & 38 4 53
5 3 3 5

Remem-ber' % and %are multiplicative inverse of

R h Itiplicative i J
0 €R has no multiplicative inverse each other

(ix) Commutative Property w.r.t Addition
© If @ and b are any two real numbers,
then a+b=h+a © 13+7=7+13 ; 3+/5=5+3
(x) Commutative Property w.r.t Multiplication
© Ifa and b are any two real numbers,

then a-b=b-a o 13x7=7x13 ; 3x/5=+5x%+3

e "
NOT FOR SALE-PESRP
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(xi)

Properties

Distributive Property of Multiplication
over addition

© Ifa, b and ¢ are real numbers,

Examples

© Ifa=2,b=3,c=4then

then 23+4)=2-3+2-4
a(bte)=a-bta-c 14 =14
or or (2+3):4=2-4+3-4
(atbic=a-ct+b-c 20
1.1.6 Order (Inequalities) of Real Numbers O

)

(i)

(v)

@

Properties
Trichotomy Property

VabeR
Exactly one of the following holds:

a<b ora>bor a=b
Transitive Property
Yab ceR
Ifa>band b> ¢, thena > ¢
or
Ifa<band b< ¢, thena < CQ
Addition Property .
Y a b ceR O
Ifa<b,thena+c~< g \'
¥ EPO
Ifa> b, then -
Subtractio roperty
Yab,c
Ifa< a—c<b-c
If ,thena—c>b-c
Multiplication Property
Ifa<bandc> 0, thena.c< b.c

or
Ifa< bandc< (), thena.c> b-c

Write the multiplicative property fora>b J

in mind!

Examp@

tands for “for all” J

© 7<&) #10and 7# 10

S=7ande=2 = 5+2=T+21e,7<9
or

© 10>8andc=2 = 10+2>8+2ie,12>10

@ 10<1landc=2 = 10—-2<11-21ie.,8<9
or
© 13>9 andc=2 = 13-2>9-2 1e,11>7

© 5<8andc=2 = 5-2<8-2i.e,10<16
or
@ 5<8andc=-2= 5(-2)>8(-2)i.e.,—10>-16

Remember!

If we multiply or divide an inequality by a negative
number, then the inequality sign is always changed.

.
NOT FOR SALE-PESRP
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Properties
(vi)  Division Property
© If a<bandc> 0, then" <% °
or
© Ifa<b,andc<0,then%>% ©

Try yourself!
Write the division property for a > b. J

(vii)
@ If a and b both are positive (+) or ©
both are negative (—), then
a<bh& i > i

a

or
a>be i<i
a b

6<9andc=-3>

Examples

6<% andic=3 = % <%i.e.,2<3

or

6 9
—_— T — s
18 2 >3

N
00

C)Q )

r (Sxewl 1.2

Identify which propen)@dl DL\b&IS used in the following:

(i)  11+0=J1 Q)

< é (11)

(iii) 12) 0 (1v)
w €R (vi)
(vii) 22x1=22 (viii)
(ix) (19+12)+8=19+(12+8) (x)
(xi) 89%x1=89 (xii)
(x1i1) E+0=J§ (x1v)

(xv) 7#m+(=m)=0

x(y-2)=(x-y)z
14+20=20+14

~3+(23+48) =(-3+23)+48

12x 46 =46x 12

Xy = yx

= <,

NOT FOR SALE-PESRP
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2. Identify which order property is used in the following:
; i 7 : 9 20
1 15 i =27 i = v s v g
(1) (i1) (111) 9 (1v) T (v) 3
(vi) 1 (vii) o (viii) % (ix) =7 (x) 12
3. Identify which order property is used in the following:
(1) xX<yorx>yorx=y (i) a> bz% <% 5 0
(iii) a>b=a-c>b-c iv) 5>2=5.¢<2-¢: %ﬁ
V) 7>zandz>5=7>5 (vi)  10<15=10.c2G) ¢ < 0
(vii) X<Yy=> X—-w<y—w (vill) x<z=> % ’R,Q> 0
&
[ summARY N
B The numbers which can be written in the form , where p,q € Z and ¢ # 0 are called rational

numbers. Q
B Decimal representations of rational nutha f two types:

(1) Terminating decimals %‘ii R-@g decimals
. Terminating decimal numbers are the {cgimal h@ave finite number of digits in its decimal part.
s The decimal numbers in which digitor g of digits repeat again and again infinite times in
its decimal part are called reg decimdl numbers.
. The numbers which are n nal &(@ed irrational numbers. The set of irrational numbers is
represented by Q'. %
® All the numbers . T l@lonal and irrational numbers) are real numbers. The set of
real numbers i sente
B The absol ue (or modulits) of a real number x (represented by| X |) is the non-negative value
of x wi c@ ¢eping in view its sign.
. If w y two real numbers, then their sum and product is also a real number. It is called
clo property.
® If a is areal number, there is a unique number zero (0) called additive identity such that
a+0=0+a=a
® 1 is called multiplicative identity, such that a-1=a=1-a
® The real numbers hold the following properties:
(1) Closure property (1) Associative property
(i) Additive identity property (iv)  Multiliplicative identity property
(v) Additive inverse property (vi)  Multiplicative inverse property
(vii)  Commutative property (viil)  Distributive property

o
NOT FOR SALE-PESRP



Sub-Domain (ii): Estimation and
Approximation

Students’ Learning Outcomes

oF

After completing this sub-domain, the students will be able to:

e round whole numbers, integers, rational numbers e analyze approxi rror when numbers or
and decimal numbers to a required degree of quantities are r
accuracy e solvereal Iiiz : ions involving approximation

A

K-2 is the 2™ highest mountain in the world. It
is situated in Gilgit Baltistan at the border of

Pakistan and China. Its height is 8611 metres. Can you round the
height of the K-2 to
the 2 or 3 significant

figures?
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1.2.1 Round Whole Numbers

Sometimes, in our daily life, we are unable to find out the actual value of any Estimation

item, then we have to estimate/round the values to the required degree of A process in which we
accuracy. For example, if the cost of a biscuit packet is Rs. 19.75, in such found the nimber the
situation, we are unable to pay amount in decimal form. That’s why, we have zzt;fevoaflﬁg;?m

to pay Rs. 20 after rounding.

Noor purchased
343 metres cloth.

Noor does round the length of
the cloth to the 2-significant
figures i.e. 340

Ayesha does round the length of
th to the 1-significant

A figure i.e. 300 metres

Can you tell that w {Cg\h %{‘89 Remember!

When a number is rounded to a greater
number of significant figures, then
Noor is more curate Degause he rounded the that number is called more accurate.

length e cloth to the 2-significant figures.

ificant Figure

. Remember!
¢ first non-zero digit of the number from the
leftis called the first significant figure. All zeros ¢ s.f. stands for significant figure.
between non-zero digits are also significant. ¢ d.p. stands for decimal place.

Example 1: Round 548735 to the given degree

of accuracy. Key fact!

(1) 1 significant figure.
(1)) 3 significant figures.
(111) 5 significant figures.

To round whole number to the required degree of accuracy.
* Lookatthe digitnextto the required degree of accuracy.
e [fthedigitis 5 or greater than 5, we will add 1 to the digit

Solution: (i) 548735 = 500000 (1 s.f.) of the required degree of accuracy.
(i) 548735 = 549000 (3 s.f)) e Ifthe digit is smaller than 5 we will leave the digit as it is
(iii) 548735 = 548740 (5 s.f) k. given on the required degree of accuracy. P

\

.
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Ahmad says the cost
of one litre petrol is
Rs. 150.40

Azra says the cost
of one litre petrol is
Rs. 150.4

Can you tell that who is more accurate?

. Ahmad is more accurate because he rounded the cost of
= one litre of petrol to the maximum degree of accurac
(5-significant figures) as compare to Azra.

All non-zero digits are significant and g1l z,%
between non-zero digits are mngQ

il Keep in mind!

In decimal part of a decimal number,
all zeros after a non-zero digit are
significant and all zeros before a non-
zero digitare not significant.

1.2.2 Round Decimal Numlz{ %

Example 2:

=

Try yourself!

How many significant figures
does 0.00295 have?

(i) 1 decimal plac

(ii) 4 signific
(1) 3 decmm& e The digit next to 2-decimal places i.e.,

"7" is greater than 5. So, round the digit

Solution: 3 up to 4 and remove all the next digits
(1) '@76 87.5(1d.p.) towards its right.
(ii) 5376 = 87.54 (4 5.£)
(iii) 7.5376 =87.538 (3d. p.)

Try yourself!

Round 54285 to the

Example 3: i
4 significant figures.

Round 0.0785229 to the given degree of accuracy.

(1) 3 significant figures
(i) 5 significant figures

The first significant figure is 7, the second is 8
and third is 5. The digit to the right of 5 is 2 and
it is less than 5. So, 5 stays the same and

Solution:
remove all the next digits towards its right.

(i) 0.0785229 = 0.0785 (3 5.f.)
(i) 0.0785229 =0.078523 (5 s.f))

P

——
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1.2.3 Round Negative Integers

The method to round negative integers is different from the method used to round natural numbers.
Example 4: Round —234576 to the given degree of accuracy.

Remember!
(1) 3 significant figures In negative integers, the number which
(ii) 5 significance figures is close to the zero (0) is greater

number. While the number which is far
from the zero (0) is smaller number.

Solution: |
’;! If we want to round the number towards ?w J
(i) —234576 = -234000 (3 s.f.)
If we want to round the number zero (0).
= —235000 (3 s.f.)%
. % If we want to round the n wards zero (0). J
(11) =234576 = —234570(5 s.f)

’/{ If we want to round the nummé&ay from zero (0). J
—234580

Example 5:Round —48.3567 to the given degree of c:%

(1) 3 decimal places (i) 5 chant ﬁg@
Solution: \

fwe number away from zero (0). J
(1) —-48.3567 = —48.357 (3 d.

@ round the number towards zero (0). J
—48.3567 = —48. 35 ) V

@ f we round the number towards zero (0). J
(i) —48.3567 4 6 (5

If we round the number away from zero (0).
—48.355@—48.357 (5 s.f.)% |

1.2.4 Ro ational Numbers
Example 6: Round %to the given degree of accuracy.| Example 7: Round % to the given degree of
(1) 2 significant figures accuracy.
(11) 5 significant figures () 2decimal places
(i) 3 decimal places
Solution: Solution:
: 17 '
(1) — = 5.66666=5.7 (2 s.f.) _ 235
3 (1) §—839285? 8.39 (2d.p.)
= 17
28

NOT FOR SALE-PESRP
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1.2.5 Analysis of Approximation Error
Example 8: (i)
(ii) Calculate its accurate value
(iii)
where 4,53 ~
786 =~ 800
5 + 800 = 805
Approximated Value = 805
(11) 4.53+786=790.53

Accurate Value = 790.53

5 and

Solution: (1)

(1ii)  Approximation error

= 805
Approximation error =

Example 9:  Calculate approximated value, accurate v &

Solution: Approximated value =1.45~1;

Approximated value =

x 56
Accurate valye &
ur E

Approxlmatlon@ A
; 5- 25
Approxi n em% 45

1.2.6 Real I@ltuatmn Involving Approximation
1

inimum distance between the earth and the

Example 1

on is about 363104 km. Round the number
according to the given degree of accuracy.

(i) 3 significant figures.
(11) 5 significant figures.
Solution: (i) 363104 =~ 363000 (3 s.f.)

(11) 363104 ~ 363100 (5 s.f.)

Work out an approximation of 4.53 + 786,

; 23.5~24

Compare your approximate and accurate value and find the approximation error,

b _. rd
-9~ Keep in mind!
[ ion error is also

@ btas. The symbol =
Ordpproximation.

= Approximated value -\-\Aﬁcurate value
: 799%@
14.47

approximation error of % .

-@ Keep in mind!

Appr0x1mat10n error is
numerical value, which
tells us how far is the
approximated value from
lhe actual / accurate value. g

urate value — Approximated value

Earth

(

Exercise 1.3

J

1. Round the following numbers to the given degree of accuracy.

(1) 4763 (2s.f) (11)
-

785029 (3 s.f)

(111) 8095321 (4 s.f)

—
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(iv)  0.0289357 (5 s.f.) (v) 2345987 (5 s.f) (vi) 0.780247 (4 s.f)
Round the given decimal numbers to the stated number of decimal places or significant figures.
(i) 2.785(2d.p) (i)  88.9856 (4 s.f.)
(i11)  15.3456 (2 d.p) (iv) 10.4579 (3 s.f)
Round the integers away from zero (0) as given.
(i) —- 23.456 (1d.p) (i) — 45325 (3s.f)
(i) = 17.7898(4 s.f.) (iv) 1172859 (5s.f) Q
Round the rational numbers to the stated number of decimal places or @ ant figures.
(1) ? (3d.p) (i1) ? (2d.p) (iii) d.p)

: 22 . 25
(v) == @3dp. (v) — (5.t ’{<\ —(4s.f.

. (3dp) ( ) = ( )

Write the number of significant figures in each @f%c;lowing:
(i) 0.0028 (i) 25901 i)y 0.1080 (iv)  0.000235
Compare your approximated value with Qccurate ue and also find an approximation
error.

(i) 3.78-1.98 (i) 330 ; 35+30.15 i) 133+8.95

5 4593-3690 5.36
The total length of the Grf;at of Cl@s 21196.18 km. Round the number to 1 decimal place

and S-significant figures
The diameter of eaﬂ%{ 42 und the number to 3 and 4 significant figures.
‘Q F; summary  J
» Tor le number to the required degree of accuracy:
3 ook at the digit next to the degree of accuracy.
¢ Ifthe digitis S or greater than 5, we will add 1 to the digit of the required degree of accuracy.
® If the digit is smaller than 5, we will leave the digit as it is given on the required degree of
accuracy.
® s.f. stands for significant figure.
® d.p. stands for decimal place.
® The method to round negative integers is different from the method used to round natural numbers.
® In negative integer, the number which is close to the zero (0) is greater number. While the number
which is far from the zero (0) is smaller number.
. Approximation error is numerical value, which tells us how far is the approximated value from the
actual / accurate value.

o
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Sub-Domain (iii): Square Roots and

Cube Roots

After completing this sub-domain, the students will be able to:

| Students’ Learning

recall squares and cubes of natural numbers up to
3-digits

method up to 5- digits

Cubes and Cube Roots

e calculate cube rpQ q :ﬂumber up to 5-dgits which

Square Roots are perfect cub pFfme factorization method
compute square root of: o apply cubesantiewbe roots in real life situations/word
e anatural number problefis l/
e acommon fraction Advancéd ditional
o adecimal com * e square root of:
e given in perfect square form by prime factorization @ al number

acommon fraction

calculate square roots up to 4 digits with maximum
2-decimal places which is not a perfect square

apply square and square roots in real life sltuatlonsKQ

adecimal
given in perfect square form by division method up to

\@ts

lﬁose plants in rows and
@1 in her home garden as

Can you tell
how many number
of rose plants
Nida can grow?
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1.3.1 Squares of Natural Numbers

When a number is multiplied by itself, then the product is known as the square of the number i.e,
the square of x is x X x = x?

For Example: 3x 3 =32 =9
Read as square of 3 is 9

5x 5 = 5% = 25(square of 5 is 25) \l

Finding perfect square of a number
A natural number is called a perfect square, if it is the square of another n mber. e.g., the number

4 is a perfect square because 4 = 27, ‘\'

Similarly,

Similarly, 25 is a perfect square because 25 = 5% and so on. @
Try yourself!
Now, we learn to find a perfect square of a number:
. Can you find out the perfect
Example 1:  Find the perfect square of 13 @ square of —4?
Solution: The perfect square of 13 is &

132 = 13x%13
= 169 Q
Establish patterns for the squares od ural @wrs
We know that 4> = 4 x 4
We can also write the square of 4 in
42 = 14+2+3+4+ )@ 16

Similaly 5% = 1+2+3$ 342K

And (fzﬁ +2+1=36

So, we observed t square of any natural number can be found with the help of summation of above

patterns. Q)
i $ 1 =1
7 1+ 2 +1 = 4
3? 1+2+ 3 +2+1 =9
4 1+2+3+ 4 +3+2+1 =16
5 I +2+3+4+ 5 +4+3+2+1 =25
6’ 1+2+3+4+5+6 +5+4+3+2+1 =36
i 1 +2+3+4+5+6+ 7 +6+5+4+3+2+1 =49
8’ 1 +2+3+4+5+6+7+8 +7+6+5+4+3+2+1 =64
9 1+2+3+4+5+6+7+8+ 9 +8+7+6+5+4+3+2+1 =8I

10°1+2+43+4+5+6+7+8+9+10+9+8+7+6+5+4+3+2+1=100

NOT FOR SALE-PESRP
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In the above pattern, we notice that:

(i)  Each row starts and ends with digit 1.
(i1) The digits increase up to the number whose square is required and then decrease.
(ii1) The number of digits in each row increases by two digits.
(iv) The difference of any two consecutive squares is an odd number.
(v) The number of digits in a particular row is the addition of the number and the previous
consecutive numbers whose squares are to be found.
Consider another pattern of squares of natural numbers. Sum {@d numbers

(i)

(i1)
(iii)
(iv)

(v)
(vi)

7+9
In the above pattern, we notice that: E

]2

1
22 1+ 3

3? 1+3+5 5\\'0 =
4 1 +3+5+7 + =16
5 1+3+5+7+9 @ =25
6 1+3+5+7+9+11 =36
e 1+3+5+7+9+11+13 =49
8 1 +3+5+7+9+ 11+ =64
9 1+3+5+7+9+1l )1&15“7 =8l
10° 1+ 3+5+ +1@+15+17+19 =100

The summation is in ascending
The square of each number is of odd numbers only.

Each row of the pattern st umber 1.
The number of odd n n eatbliv is equal to the number whose square is to be

found.
The sum of each r qua h& required square.
The last oddA 1s one less than the double of the given number.

Exercise 1.4 j

I Find @rc of the following numbers:
(i) 11 (i11) (v) 25 (v) 37 (vi) 75

&)

erte the summation patterns for the following squares.
(1)

6° (ii) 72 (iii) 4° (iv) 5° (v) 3? (vi) 82

1.3.2 Square Roots

Finding the square root of (a) a natural number (b) a common fraction (¢) a decimal
given in perfect square form, by prime factorization and division method

(a)  Finding square root of a natural number

o By Prime Factorization Method

First of all, find prime factors, then make pairs of these factors. Choose one prime number from each pair
and then find the product of all those prime factors, which will be the square root of the given number.

= <,
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Example 2:

Solution:

Example 3:

Solution:

Example 4:

Solution:

@ By

Find the square root of 12100

12100 =2x2x5%x5x 11x 11

' Key fact!

V12100 = J2x2x5x5xllx11
= §2’x5x11?
= 2x5x11

A12100 = 110

Find the square root of 225
225 = 3x3x5x5

V225 = /3x3x5x5

= 3x5
= 15
L4225 =15

Find the square root of 1600

1600 = 2x2x2x2x2¥@x5

J1600 = \/2><2><2>?K®‘2x

-2x2x

WA eo

@

jsion Method

K’@

2{12100

2] 6050 | {erse oF each odhen, The

51 3025 symbol used for square root is
_SW « [ .Itis called radical sign.
11, 121
"

Is the index of each prime
factor should be even to find
out square root? Why?

Canyousolve? J

o -]

To find the square root of natural numbers by division method, we will proceed as under:

(i)  Make pairs of digits from right to left. If the number of digits is even, we have to complete pairs.
If the number of digits is odd, the last digit on extreme left will remain single.

(ii) Look for the numbers whose square is equal to or less than the number of extreme left, which may
be a single digit or a pair. This number will be divisor as well as quotient.

(iii)  Subtract the product. Bring down the next pair to the right of the remainder.

(iv) Double the quotient and write as divisor as ten’s digit.

(v) Look for the number whose square will be equal to or less than the dividend. Write that number
with the right side of the quotient as well as with divisor at unit place.

P> .y,
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Example 5:  Find the square root of 1024
Solution:

2

3| 1024
94

62| 124
—124

0 O\&

Example 6: Find the square root of 15129

Solution: 123

1| 15129 +
~14 &@
22| 51

—44 @
243| 729 &

~729 C)

1. Find the square root of the fo@@ by p ctorization method:
(i) 784 (i) 122 (w) 4225 (v) 5184 (vi) 7744
(vil) 1296  (viii) (x) 51529 (xi) 418609 (xii) 240100
2. Find the square r @H follo y lelS!Orl method:
(i) 1369 hﬁ ' 50625 (iv) 103041
(b) Finding sﬁ@e root of a common fraction
We know zl:tion 3" 4 is numerator and 9 is denominator. The square root of a fraction is equal

to the square Yoot of the numerator divided by the square root of the denominator. This is illustrated with
the help of following examples:

Example 7:  Find the square root of 1%

Solution: 11 _36 _ 2x2x3x3
25 25 5% 5
e
25 25
_ mxﬁ:bﬂ:ﬁ:ll
J3x5 5 5 5
P
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Example 8: Find the square root of 9£

121
Solution: 67 _1156
121 121
Now g 67 _ (1156 34 n
12 121 3 15& : 1‘1’1
= OF
. 4 255 QN[ 21

R
=

[ e J

I Find the squale root of the 1@ nﬁ@ ns by prime factorization:

13 676 24

. 49 - B ! 676 . 24
(1) (i1) @ H\' (iv) 36 (v) 729 (v1) 25
2. Find the sqan th@g fractlons by division method:
. 144 . 169 41
169 541
(1) (11) 756 (111) 64
(©) E*“i@k are root of a decimal

o By e Factorization
We convert the decimal to common fraction and then find square root.

[Example 9:  Find the square root of decimal 2.25
25
100

Solution: 2:.25 =

225 /225  3x3x5x5
100 V100 2x2x5%x5

V3x3x 5% 5

2x2x5x5

N'oT'Fonﬁ;E RP
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_ 3% 5 _ E
2x5 10
= 1.5
V225 =15
Example 10: Find the square root of 1239.04
Solution: 1239.04 = 123904
100

123904 \/2><2><2><2><2><2><2><2x2><2><11><11 O

100 2% 253X 5 O
N \/ZX 23D D A T Do D A 2;@*1
250 6 5% @
2x2x2x2x2x11 352&
2%:5 o
J1239.04 = 352 /&

By Division Method

For using this method, the following steps will

(1)
(ii)
(iii)
(iv)
(v)

This method is illustrat

Example 11: Find thEAre rod 80.9025

Solution: Ix21=21
Q) 13.45 2 x 22 =44
it 1 apacsz (3x23=6D
$ 180.9025 4x24=96
-1 |
23 80 1 x 261 =261
-69 l 2 x 262 =524
264 1190 3 x 263 =789
~1056 | 4% 264 = 1056 >
2685 13425 5 x 265 = 1325
—13425 I x 2681 = 2681
0 2 x 2682 = 5364
3 x 2683 = 8049
J180.9025=13.45 4 x 2684 = 10736
5 x 2685 = 13425>

Make pairs of digits on the left side § he%em.@‘ : from right to left.

Make pairs of digits on the right side? point from left to right.

If the number of digits is odd e nght the decimal point, then write 0 along with
the last digit while makmg om le to right.

Place the decimal poin uot e bringing down the pair after the decimal point.
While bringing down e place a zero in the quotient.

r e =, gy
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Example 12: Find the square root of 0.053361

Solution:
0. 231
210.053361
—0 4 J,
43 133
-129 |
461 461
—461 \&
0 O
v0.053361=0.231 O

f Exercise 1.7 Pe @ﬁ.

1. Find the square root of the following decimals by p factm ization:
(1) 1.21 (ii) 0.64 % (i) 7.29

(iv) 1.44 (v) 1.69 (vi) 12.25
2 Find the square root of the following de le]Slon method:

(i) 0.3249 {||) | (i11)  10.24
(iv)  20.5209 éé (vi) 1866.24
(vii)  0.680625 Q (ix) 12R81.64
1.3.3 Find Square Root @ Whlch is Not a Perfect Square

Example 13: Find the squar @3 uK' ecimal places.

Solution: Q
Q ;
-1 \lr
241 1 00
@ _96 | Key fact!

281 400 If we cannot find out a rational

-281 number whose square is x, then
2824 11900 Vx isan irrational number.

-11296

.. J2 ~1.414, rounded to 1.41 (2 d.p.)

We observe that:
The process is non-terminating, so we cannot get zero as remainder. In the quotient after the decimal

point, there is no group of integers which is repeating itself, as in the case of rational numbers.

2 0GR, wnl =TT
3 9]
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Example 14: Find the square root of 2.5 up to 2 decimal places.
Solution: 1.581

12.500000
-1 l
2511 50
-1 25 |
308 2500
—2464 6{*
3161 36 00 0
-3161

\2.5 = 1.581 , rounded to 1.58 (2 d @

In such cases, we restrict the process after some decimal pl Here we shall restrict it up to 2 decimal

places. &
Example 15: Find the square root of 2723.56 up to C‘c’m al places.

Solution:
23.5¢
5@ !

&o:)\o 104, &3%6

~1041 |,
AQ) 28 91500
e —83424
Q 104367 807600
@ — 730569
$ 77031
- J2723.56 ~52.1877, rounded to 52.188 (3 d.p.)

[ Exercise 1.8 j

£

L, Find the square root of the following up to 3 decimal places:
(i 2 (i) 3 (i) 5 (iv) 7 (v) 11 (vi) 21
2 Find the square root of the following up to 2 decimal places:
(i) 3.6 (i) 6.4 (i) 289 (iv) 6334 (v) 921.25 (vi)  5921.25
, =
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1.3.4 Use the Rule to Determine the Number of Digits in the Square Root of
a Perfect Square

Rule: Let n be the number of digits in the perfect square, then its square root contains:
(i) % digits if  is even (i) ”T” digits if » is odd
Now, we apply the above rule for finding the number of digits in the square root of a perfect square with

the help of following examples:
Example 16: Find the number of digits in the square root of 49729 OO
Solution: Number of digits of the given number =5 \0
n =15 is odd, so above mentioned rule (i1) will be applieq.‘\:
5+1

Al 8 _q
2 2

Thus, the number of digits in the square root wil @

To check the answer, we proceed as under: @

O
|
8]
o

A\

4972 )23

Example 17: Find the n:n@ of d;’ i{?)\tﬁe square oot of 10329796.

Solution: Number gits (

N@ 8 is even, so part (i) of the rule will be applied.
s s 8
@ number of digits in the square root = % = 5 =4
ow, we can verify it
3214

310329796
.
62 132
124 |
641 897
641 |
6424 25696
25696
V10329796=3214 0
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1; Find the number of digits in the square root of the following perfect square and verify it by finding
square root:

\27

(1) 63504 (i1) 66564 (i11) 50625 (iv) 837225
(v) 839056 (vi) 1054729 (vii) 1577536 (viii) 119936
(1x) 3283344 (x) 614656 (x1) 7778521  (xii) 880921

1.3.5 Real Life Problems Involving Square Roots 0
Example 18: The length of side of a square is 55m. Find the area ofthe‘

As we know that

Area = (length of a side)’ @ Area=?
x (55m)*> = 55m x 55m /&
x = 3025m?

The area of the square is 3025m? QC)
way

Example 19: 1225 students stand in rows in

Solution: Let “x” be the area of the square &

Il

Length = 55m

number of rows is equal to the number

of students in a row. How ere in each row?
Solution: Since the number of stu s mna ro e same as the number of rows. So, square root
of 1225 will be foundo

> *%L—
1 5
& Q = 9
e 325
3:245
O —5—
Thus, there are 35 students in each row.

Example 28\ Find the least number which, when subtracted from 58780, the answer is a complete square.

Solution: To find which number is subtracted from the given number, we find the square root of 58780
and the remainder will be the required number.

2 4 2
2l s 378 0
4 |
U138 7
176 |
482 1 1 80
9 6 4
2 1 6

re-______________________________________________________ =, Gy
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Remaining Number = Given number — Remainder = 58780—-216 = 58564
Thus, if 216 is subtracted from 58780, the remaining number 58564 will be a complete square.

{ Exercise 1.10 j

1. The length of a squared shaped box is 324¢m. Find the area of the box.
2. The length of a square shaped field is 36m. Find the area of the square field.
3. The length of a square shaped lawn is 250 metres. What will be the area oftheWnd also tell what

will be its cost of growing grass at the rate of Rs. 75 per sq. metres? r&

4. The area of a square shaped field is 14400 sq. metres. Find the length of't ofthe square.

S The area of a square shaped field is 422500 sq. metres. How much 's@ Srequired for fixing along
the sides as a fence? \'

6. A gardener wants to plant 122500 trees in his field in such a t the number of trees in a row
is equal to the number of rows. How many trees will he yg;mach row?

7. The area of a rectangular field 1s 10092 sq. metres. Its lengh is three times as long as its width.

Find its perimeter.

8. A rectangular field has an area 28800 sq. metres.)% is twice as long as its width. What is the
length of its sides?

9. Find that least number which, when subtr fyggm 109087, the answer is a complete square.

10. The cost of levelling the ground of a cir region geg rate of Rs.2 per square metre is Rs.4928.
Find the radius of the ground. @

11.  The cost of ploughing in a square ﬁ@&Rs@%\he rate of Rs.2 per 100 sq. metres. Find the

length of the side of the square.
12. The area of a square shapeg I ' 2500%’metres. A wooden fence is to be laid around the lawn.
What is the length of a woo ce ? What will be its cost at the rate of Rs.50 per metre?
1.3.6 Cubes and 00 \,
nap

Recognition of cubgg ubes
=y Try yourself!
e  Cubes .

Cube of a nur Q‘IS to multiply the number by itself three times.
Let g number,
then, ¥ x

x x=x7 is the cube of x.

Can you find out the perfect
cube of —5?

For example, 2 x 2 x 2=2°
3x3x3=3°
4x 4x4=4> andso on.
e Perfect cubes
Perfect cube is a number that is the result of multiplying an integer by itself three times. In other words
it is an integer to the third power of another integer.
Example 21: Show that 8 and 27 are perfect cubes. Try yourself!
Solution: B=2x Zx2=2 8 is a perfect cube of 2
27=3% 3%3=3 27 is a perfect cube of 3

is a perfect cube of 4.

\
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Example 22: Find cube of 1.2

Solution: (1.2 =(1.2) x (1.2) x (1.2)
=(1.44) x (1.2)
=1.728

B

Try yourself!

Can you solve?

J-64 -[2]

Finding cube roots of numbers which are perfect cubes

L . L
In Mathematics, a cube root of a number, denoted by x*, is a number @’ such that z{g ie.a= x°

e.g., 216, 64 and 512 are perfect cubes of 6, 4 and 8.
ember!

ymbol of cube root is {/

4 3 is a part of the symbol.
125=5x5%5=5 d"

3125= Y5%x5x5 2/

Example 23: Find the cube root of 125
Solution:

/3
=5 3

_ 3 O

Example 24: Find the cube root of 9261

Solution: 9261 =3x3x3 & x 7

Q

?@/

¥
W | O
[aR ) 3O
(vl Hw Y
] | —

_»3 3
=3/ 31029 Is the index of each prime
3(9261 _ K 9 343 factor should be a multiple of
O B 3 to find out the cube root?
7 1.-*3K 749 Why?
7 7

1/3

L

Q\IC) =21

Recogniti roperties of cubes of numbers
(1) Cube of a positive number is positive. e.g., 3* =27
(ii)  Cube of a negative number is negative. e.g.,(—4)’ = —64
(ii1)  Cube of an even number is even, e.g., 6> =216
(iv)  Cube of an odd number is odd. e.g., 7° =343
(v) Properties under (a) multiplication and (b) division
3 3 A 3 =
(8) (axb) = & x b ®) () =%

(vi) Cube root of the perfect cubes
6° =216, 4 =64, g =512
216 =6 64 =4 U512=8

r e =, gy
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216 = 2 x2x2x3x3x3
= Py 33
= @x 3
= &

~ 216 1is a perfect cube of 6

1.3.7 Real Life Problems Involving Cube and Cube Roots
Example 25: Find the volume of cube shaped gift box having the length of a side 4cm.

Solution:
Let “/” is the length of the cube shaped gift box. OO
(' =4cm \p
Volume of the cube shaped giftbox =/ x ¢ x ( @

=4em x 4dem x dem
=64 sz « Length = 4cm

Thus, the volume of the cube shaped gift box is 64 E@

Example 26: Find the length of a cube shap 'gry bm@: volume of the jewelry box is 216¢cm’.

Solution: Q (b
Let “¢" is the length of F&e Iry b%

As we know that . Q

Volume of the cu%\ 1 x @
Volume o tl@be = 8'
l6cm$3

ei\%‘hﬂq
To find out the lew one side of the jewelry box, we will take cube root on both sides.
(3=216cm’
— 2 | 216
%/?3 =428 2 108
! !
§F = (2% 2% 2x 3x 3x 3y 2 |54
| 3 (27
{ =@x3y 3|9
xl xl 3 3
f = 25 7 x 314 7
1

¢ =6cm
Thus, the length of one side of the cube shaped jewelry box is 6¢m.
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Which numbers are perfect cubes?

\ %

(1) 512 (i1) 1100 (iii) 6859 (iv) 729 (v) %
Find the cube roots of the following:
(1) 729 (i) 15625 (iii) 13824
Find the cubes of the following: \E
i) 14 (i) 04 (i) 0.8 @)
Find the cube roots of the following: \QO
" 27
ORI~ (i) 35937 (i) 3375 X

Find the volume of a cube if the length of one side is 8cm.

If the volume of a cube shape is 3375¢m?, then wh: e measure of the edge of the cube?
The volume of a cube is 729m°. What will be th d%‘fa side of the cube?

How many cubical boxes of dimensions SCmG Sem can be packed in a large cubical case

having volume 875¢m>?
% \&

(_ <omugev

~4

O,
When a number is multipli 1tsel1@he productis known as the square of that numberi.e., the

square of xis x xx = x

Square root and&%’e inzr@e’ach other. The symbol used for square root is * J_ % Heioailed

If a cube has length of 6¢m, then what will be the volums&f@kbe?

radical sign.
If nbethe er of digits in the perfect square, then its square root contains:

(i) & @lfniseven (ii) nTHdigitsifnisodd

Cu anumber means to multiply the number by itself three times.

Perfect cube is a number that is the result of multiplying an integer by itself three times. In other

words, itis an integer to the third power of another integer. 1

=

A cube root of anumber, denoted by x’,isanumber suchthata’=x.i.e.,a=x"

Symbol of cuberootis 3/ . Remember that 3 is the part of symbol.
Cube of an even number is even, e.g., 6°=216

Cube of an odd number is odd. e.g., 73 =343

re-______________________________________________________ =, Gy
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f Review Exercise 1 (au

Four options are given against each statement. Encircle the correct one.
L Real number is:

(a) Difference of rational number and irrational numbers
(b) Intersection of rational numbers and irrational numbers

(c) Union of rational number and irrational numbers \E
(d) Complete set of natural numbers. O
ii. Which of the following is true about /g ? 0
(a)  Natural number (b)  Whole numb \Q
(c) Rational number (d) Irrational nu.‘]%
numbers.

iii. [rrational numbers are non terminating and
(a) rational number (b) non—re:;irrmg
(¢)  recurring (d) @nal
V. Round 0.0234589 to the 4 significant [ig&
(

(a)  0.02346 (b) 0'0234(;@ ¢) 2346 (d)  0.0235
V. The difference between approxim ¢ and actual accurate value is called:

(a) round (b) @'ﬁcant figure
(c) approximation error & d {&!tima‘[ed value.
Vi. Which one of the following iQrfec% 2
(a) 25.6 & 0.25 (c) 2.56 (d) 2560
vii.  Square of 0.9 is: ’\ 9
(a) 0.081 % (b) %\ (c) 0.81 (d) 81.027
: A 6\,

9
TS L ® L © ¥ @ 7
e 6 81 81 3

iX. [72+3+4+5+6+7+8+T7+6+5+4+3+2+1=7

(a) 8 (b) 9’ (c) 65 (d) 81
% [f the side length of a square is 0.5m, then its area is:

(@  0.50m’ (b) 25m’ () 025m’ (d 25m’
xi. 0.04 =2

(a) 0.02 (b) 20 (c) 0.2 (d 20
Xil. 2% £=9

(a) & (b) 14 (c) 41 (d 2

4=

xiii. |4 _o
9

P e"—______________—-
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10.
11.

12

13.
14.

/ Square Roots and Cube Roots _\33

2 3
@ 3 ® . © 3 @ 3
Xiv. E =?

\'b \/_

g b Ja
@ 2 ®  ab © | @ 7

Identify terminating, non-terminating and recurring decimal fractions from the following:

. 17 .. 23 ... 49 . 8
M i 5 (iif) (iv) &E

Separate rational and irrational numbers.

M 2 i 2 Giiy 8111111 s@ Jor

Identify the property of real numbers used in the following:
(1) 25+(7+5)=25+7)+5 (i) 17+(-17)=0 (iii) +O=J§ (iv) 25x5=5x25

Round the following to the given degree of accura

(1) 598235 (4s.f) (i1) 0 00285943 s. (i)  45.35946(2d.p.)
(iv) E 2dp) Q (vi)  0.078952(4s.f)
Javeria bought 25.75 metres of cloth an a aln abo \@’28 metres of cloth. Find the total length of

cloth. Alsoround the answer too.

(i) 3s.f. (ii) Q
The costof 10 kgrice is Rs » dthe f15 kg sugaris Rs. 1278. What will be cost of both the

items. Also 10undthe ans to 2si nt figures.
Find the number of d oot of the following numbers. Also find the square root.
(1) 9604 A (i) 12544 (iv) 422500
Find the squal rootof the fo wmg
92
(1) (i) 17 — (iii)  101— (iv)  0.053361

289 169

(v)$04304 (vi)  152.7696 (vii)  0.316406 (viii) 38.01 (2 d.p.)
(ix) 422.53 (2 d.p.)

Ifthe area of a square field is 161604 m’. Find the length of its one side.

Saeeda has 196 marbles that she is using to make a square formation. How many marbles should be
in each row?

Find the cube root of the following numbers:

; i 216

(1) 1728 (11) 3375 (111) 125

The volume of acube is 512 mm’. What will be the length of a side of the cube?

What will be the volume of cube, whose side is 10 cm long?
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Sub-Domain (iv): Sets

Students’ Learning Outcomes

After completing this sub-domain, the students will be able to:

e discover sets in natural numbers describe operations on sets by using Venn diagram

2
o

union of two sets

intersection of two sets
difference of two sets %

complement of two sels

e express sets using tabular, descriptive and set-builder
notations

L7
o

-
o

e differentiate equivalent, and equal sets

»

e write subsets

s,
*

¢ write power set P(A) of a set A, where A has up to o Verify commutative ve and distributive laws
four elements w.r.t. union and @non

e describe operations on sets tabular form: Advanced/ \dduu
& unionoftve ses ° use Venn d demor;)strate um(in and

; : - inters oébptwo sets (subsets, overlapping sets

<+ intersection of two sets ‘ ( bpIng
, . . and 1t sets)
%+ difference of two sets . . . .
A ° @ |be operations on sets by using Venn diagram:
% complement of a set « .
. ) o v De Morgans’s Laws and represent through Venn
%+ apply sets in real life situations .

O lagram.

Can you write the
set of the names of

Do you know?
Frog is an amphibian. Amphibians are cold-blooded vertebrates (Vertebrates
have backbone). Amphibian comes from a Greek word means “both lives™.
Frogs start their lives in the water and then live on land.

animals which live
in water and on land?
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1.4.1 Sets

How many There are eight planets in
planets are there our solar system according

in our solar to the latest research.
system?

The set of eight planets revolve around the sun. The names of these planets are: MercuN&nus, Earth, Mars,

Jupiter, Saturn, Uranus and Neptune. O
A set is a collection of well-defined distinct objects or sy@o
Some important sets and their natations @ *
Set of natural numbers =11, 2, 3, 4,
Set of whole numbers w={0,1, 2,3, }
Set of integers Z ={0, £1, +2, Key fact!
Set of prime numbers ={2.3.5, 7. The objects of a set are called
Set of odd integers ={+1, its members or elements.
Setofeven integers E { 0 g
Set of rational numbers ;t 0}
Expression of a set

Aset can be expressed in three ways. '&
(a) Tabular Form or orm KO
(b) Descriptive Fo
(c) Set Builde ion O

(a) Tabular or Roste

In this form, all theé@nts ofasetare expressed within braces “{}” and each element of the set is separated

by comma*,” @
For Emn@
(1) A=1{2,4,6,8,10}
(i) B={1,3,5,7,9}
() C={0, £1, £2, 13, ...}
(b) Descriptive Form:
In this form, a set is described by a given statement (sentence). The statement indicates all the elements of
that set.
For Example:
(1) L = Setoffive odd numbers
(i) N = Setofnatural numbers
(ii1) S = Setofprovinces of Pakistan

= <,
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Sets \

@ Remember!

= The symbol “: or “” is
read as “such that

The symbol “A” is used for

ol “v” is used for

(c) Set-Builder Notation
In this form, all the members of a set are expressed by an alphabet showing all the properties of the members
ofthatset.
For Example:
(1) A= {1,2,3,4,...,8} isexpressed in set builder notation as:
A= {x|xe NAx<8}
(1)) B={zx1, £3, £5, ...} iswritten in setbuilder notation as: )
B={x|xe€0}
(i) C={0,1,2,3,...,10}
C={ylyeWna y <10}

esymbol “€” isused for
“belongsto™.

1.4.2 Difference between equivalent and equal sets .\_ <
Equivalent sets @

Equivalent sets are the sets with an equal number of ele%s. Remember!

These sets do not have exactly the same elements, ju e sets Equal sets are always

have the same number of elements.
For Example:

equivalent but equivalent sets
are not always equal sets.

D=41,2,3.4,5)

E={L,M,N,O,P}
Although set D and set E have completely
have same number of elements. So, th

\O

s but they
sets and also

o
‘*%

Do you know?

~"indicates equivalent sign.J

written as D~E.
Equal sets

the elements are in.

When two sets have the sa% ents ese sets are called equal sets. It does not matter what order

emember'

Two sets are equal if they contain
the same elements.

For E\amplc
6 8}

Do you know?

{a, b, c} ={c, b, a} J

=  Two sets are equivalent if these sets
have the same number of elements.

4 ,2}
These are tsw A=B

L. Write the following sets in descriptive form:
(i) A=41,3,5, 79
@iy C=J0,#&l,42,. ., %10}
(v) ={x|xeNA x < 100}

Exercise 1.12 j

(1)
(1v)
(vi)

B={2,4,6,8, 10}
={a, e i, 0, u}

F={y|lyeP}
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2. Write the following sets in tabular form:

(1) A = Set of whole numbers. (i1) B = Letters of the word “football”.

(iii)  C=Setofintegers. (1v)  D=Setofsolar months start with letter “J”.

(V) E = Set of English alphabet. (vi)  F =Numbers less than 30 and divisible by 5.
3. Write the following sets in set builder notation:

(1) A={0,1,23,..., 10} (i1) B = Set of odd numbers

(i) = {3,6,9,12; 15} (iv D={a b ¢

(V) E = Setofdaysinaweek. (vi)  F = Setofprime num@* etween 10 and 30.
4. Choose equivalent sets from the following:

(i) A={abcd, B={246) (i) c={1,3,5,® [0,1,2,3)

(i)  E=Set of vowel letters, F={L, M, N, O, P}

(v) G={1,2,3,4,5} , H=1{0,1,2,3,4,5) /&Q)

5. Choose equal sets from the following:
(i) ={3,6,9,12} , B = {9, 1236}(11},& {a, e i,o,u}, D={a e i o}
(ii1) =1{2,3,5,7},F=Setof first 4 pri bers
(iv G={a b c d}, H={2,4,6, S}Q

1.4.3 Subset

o Can you tell?
Consider that A and B are any two sctsQ all @% - _
lle

x If a set 4 consists of 4 elements, then
of set A are also elements of set B,@m set {1 d

how many elements are in P(4)?
subset of set B. °\O s\o

For Example:
A={2,4, é {2.4,
From these sets it is cl atall t nts of set A are the @ Remember!

elements of set Bg}\is subset ofiset B. Mathematically, it If a set contains ‘n’ elements, then the
t

can be written as number of all its subsets will be 2":

1.4.4 Po

For example, if X = {1, 2, 3}, then all its
subsets are ¢, {1}, {2}, {3}, 11,2}, {23},

A set const ofall ?ossmle subsets of a given set A is called (1.3}, {1231 whick are § i mumher
the power set of A and is denoted by P(A). and =g
For Example, /
If A={aq b}, thenallitssubsetsare:}, {a}, {b}, {a, b}
So, powersetofA, P(A) = {4, {a}, {b}, {a, b}) O Hotethat
Example1: Write the powersetof B={3,6,9, 12} The members of P(A) are all subsets of set
Solution: P(B) = {¢, {3}, {6}, {9}, {12}, {3,6}, Ale., lajeP(A)buta g P(A)
{3,9}, {3,121}, {6,9}, {6,12}, {9,12}, e The power set of ¢ is not empty as number
{3,6,9}, {3,6,12}, {3,9,12}, {6,9,12}, of subsets of ¢ is 2'= 1
{3,6,9,12}} Le.P(§)=1{¢p}or {{}}
. J/
P

—
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f Exercise 1.13 }

;a/

Ik Write all subsets of the following sets:
O {3 (i) {1} (i)  {a,b}
.3 Write the power set of the following sets:
(1) {-1,1} (i)  {a b, c} (i) {+,—,%x,+}
1.4.5 Describe Operations on Sets in Tabular Form \b
Union of two sets O
The union of two sets is a set containing all elements of both th d is denoted by the

symbol L. \'
For Example: ®+
If A={1,2,3},B = {4,5,6} &
then AUB ={1,2,3} U {4,5,6}
=1{1,2,3,4,5,6} ,&
Intersection of two sets
The intersection of two sets is the set of element common in both the sets and is denoted by the

symbol . 6
For Example: & \
F X=(,234), Y=246N @(b

then XmY&,BA} 12%,.6.8}
O

Difference of two sets %

If A and B are any two S§S® th r@xencc is given by A—B or B-A. A—B means the set of those

elements of Awhich ar
For Example: \O
If ={a,b,c,d},B= {g, e,i,0} Remember!
the -B={a,b,c,d}—{a,e,1i,0}
= {b,c,d} We can write A—B as A\B

for difference of two sets.

and B-A={a,e,i,0}—{a,b,c,d}
= {e, 1,0}
Universal set
A set that consists of all the elements of the sets under consideration, including its own elements, is denoted
by the symbol U.
Letus consider an example with two sets A and B.
Here A={a,b,c,d},B={e,f, g h}
Thus, the universal set U of Aand B may be given by
U={a,b,c,d,e.f, g h}
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Complement of a set

The complement of a set A is defined as a set that contains the elements present in the universal set but not in
setA.

For Example:
If U =1{1,2,3,4,....,10} and A={2,4,6,8}, thenthe complement of setA,
A'=U-A
= 1,234, .00 ,10}-{2,4,6,8} Remember!

A'={1,3,5,7,9,10} Wi rite A’ as A for
The complement of a set A is denoted by A or A'. >mentofasetA. J
1.4.6 De Morgan's Laws
If A and B are the subsets of a universal set U, then B

Example2: Verify De Morgan's Laws if:
U={1,2,3,..,10}, A={2,4,6} and B={1 @,5,6,7}
Solution: (a) L.HS=(AUB)
AUB ={2,4,6} U {1,2,3,4,8,6,7}

(a) (AUB) =ANB" b) (AN B)C=;>‘<®

—{1234567}2
(AUB) = U=(AU 9,1 (i)
RHS =A°UB" B& ‘i)\"

A =U- A

=1 l’@ 6} Augustus De Morgan (1806-1871),
7, 8, X a British Mathematician who
4

{ormulated De Morgan’s laws.
lO}«—{l 2,3,4,5,6,7}
= {3

Q\)Q" NBC= {1,3,5,7,8,9,10}m{8,9,10}

={8,9,10y ... (ii)
ThitswJrom (i) and (ii) we have (AU B)" =A° N~ B¢
(b) LHS = (AnB)
ANnB = {2,461 n{1,2,3,4,5,6,7}
= {2,4,6}

(ANB)'=U-(ANB)
= {1,2,3,..,10} - {2,4,6)
= {1,3,5,7,8,9,10} st T
RHS = A°=U-A={1,23,.., 10} — {2,4, 6}
= {1,3,5,7,8,9,10}
and B =U-B={1,2,3,..,10} -{1,2,3,4,5,6,7}
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{8,9,10}
ASUB = {1,3,5,7,8,9, 10} U {8,9, 10}
= {1,3,5,7,8,9,10}
Thus, from (iii) and (iv) , we have (A " B)" =A° U B®
1.4.7 Venn Diagram

A Venn diagram is an illustration that uses circles or ovals to
show the relationships among sets in a perspective way. In

Venn diagram, a universal set is usually represented by a
rectangle and its subsets are represented by closed figures
inside the rectangle, e.g.;

U= {1,3,5,7,9}, A= {1,5,9}andB={5,9,11,13}

o Do you know?

Sets \

e (1V)

An English logician and the

Mathematician Venn |
(1834 - 1883 bed -
Venn Diagra :

The rectangular region shown in the figure represents the /<::

universal set U and the region enclosed by a closed circle
inside the rectangular region represents the set A. @
The dotted region of U outside set A represents complﬂ
of Ai.e. A’orA"

Thus, A'= {3,7}

g,\Q \Q)

Disjoint sets QB
In the given figure, no element of set A 1s
Therefore, these sets are disjoint sets ned rtion and
the dotted portion represents AL sarrK the dotted
portion and the lined portion re ts B

For disjoint sets, Aﬁm@ E!O

Overlapping sdQ
r@n y a small portion is common in both the

In the given fi
sets A an the dotted and the lined common portion
between set Adnd set B is called overlapping sets. This portion

isalsocalled AN BorBNA.

Subsets of a set

In the given figure, the rectangular region represents U
(Universal set) and set A and B represent its subsets.

Here A c B means all the elements of set A are present in set B.

.
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Union of two sets
In the given figure, the total region bounded by set A and
set Brepresents A U B.
AuB=11,3,5,9t v {2,3,6,9}
=d ]2 33,6, 9}
The shaded partrepresents A U B.

Therefore,

Intersection of two sets
In the given figure, the common region between the two
sets A and B represents A M B.

Therefore, ANnB = {1,3,5,91{2,3,6,9}
= {3,9}
The shaded partrepresents A M B.

Difference of two sets

The set of those elements of A which are not in B, is callea&

difference of two sets Aand B. Itis denoted by A— B.

In the given figure, the shaded portion represents QEC) 6
The set of those elements of B which ot In set X1

denoted by B—A. In the given ﬁggr@ade rtion
represents B—A. 6\

Compleme @set

The give represents complement of set A.
A°=U-A
The shaded part represents A“.

The given figure represents complement of set B.
B° = U-B.
The shaded part represents B®.

——
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Verification of Commutative and Associative Laws with respect to Union and
Intersection

42/

1.4.8 Operations on Sets

. Commutative Laws of Union and Intersection on Sets
If A and B are any two sets, then the commutative laws with respect to union and intersection are written as:

(1) A UB=BuU A (Commutative law over union)
(11) A N B =B A (Commutative law over intersection) @ ember!
Example3: IfA={1,2,3,..,10} and B={3,5,7,9} unionf intersection
(i) Verify the commutative law of union t Tee S“jts first we ﬁmti‘
. . i . : e union / intersection o
(ii) Verify the commutative law of intersection \' any by o them and then
Solution: A=1{1,2,3,..,10} , B=1{3,5,7,9} + the union / intersection of
1)) AUuB ={1,2,3..10} v {3,5,7,9} @ the third set with the
=(1,2,3 10} L resultant set.
BuA =1{3;5,7,9w {123,010} ,&
=41 2 ¥ 10}
Therefore, AuUB = BUA @ Remember!
(ii) AnB ={1,2,3..10} n{3,5 ’?Q 5 =
={3,5,7,9} @
BNA —{3579}m{12 oO)
{3 37 9} K (AUB)C
Therefore, AnB =B /\9 KO \ ~

° Associative Laws @n @ntersectmn

ociative laws with respect to union and intersection are written

IfA, B and C are any t

@JC) (AuB)uC

respectively as:

I
8) NC)=(AnB)NC
Example : rify the associative law of union
AuBuUC)=(AuB)uUC
where A=1{1,2,3,4},B=1{3,4,5,6,7,8 andC={6,7,8,9, 10}
Solution: LHS =AuBuUC)={1,234}uU ({3,4,5,6,7,8} U {6,7,8,9,10})

={1,2,3,4}0{3,4,5,6,7,8,9, 10}
= {1929 3943 S: 65 73 8-; 9, 10}

RH.S =(AUB)UC =({1,2,3,4}U{3,4,5,6,7,8})U{6,7.8,9,10}

={1,2,3,4,5,6,7,8} U {6,7,8,9,10}
={1,2,3,4,5,6,7,8,9,10}

Thus, from (i) and (ii), we conclude that AU (BuC)=(AuB)UC
- <
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Example 5:  Verify the associative law of intersection
AN(BNC)=(AnB)NC for sets given in example (4).
Solution: LHS =An(BNC)=1{,2,3,4 n({3,4,5,6,7,8} n {6,7,8,9,10})

=1L 2. 3. 40546, 7.8 =8 v (1)
RHS = (AnB)nC =({1,2,3,4} n{3,4,5,6,7,8}) n {6,7, 8,9, 10}
={3,4} N {6,7,8,9,10}=¢ cererereriiiiiiiiins (i1)
Thus, from (i) and (ii), we conclude that An(BNC)=(AnB)NC O\E

Verification of Distributive Laws
If A, B and C are any three sets, then ALU(BNC)=(AUB)N(AUC) i @e distributive law of
union over intersection. s\

If A, B and C are three sets, then An(BuUC)=(ANnB)U(A m& td the distributive law of

intersection over union.

Example 6: Verify:
) Distributive law of union over m&

(II)  Distributive law of intersectio
where A={l,2,3,...,20},B= {5, 10, 1 andC~{3 9,15,21,27,33}
Solution: (I) AUBNC)=(AUB)N(A Q
LHS —Au(BmC u({S 10; 15308 {3.9, 15, 21,27, 339
={1,2, 3, 20}u{%
AUBNO) = (2N 20) T )
RHS =@B)m(

6&0}%5 10, 15...., 30}
K —{1% 20, 25, 30

c = {1,2%3,.., 20} U {3,9, 15,21, 27, 33}

={1,2,3,..,20,21,27,33}
;@ AUC) =11,2,3,4...,20,25,30} N {1,2,3,..,20,21,27,33}
AUBNAUC) =1{1,2,3,..,20} (ii)

Thus, from (1) and (ii), we conclude that AU (BNC)=(AUB)N(AUC)
am AnBulC)=(AnB)U(ANC)

LHS=An(BuUC) ={1,2,3,..,20} n ({5, 10, 15,..., 30} U (3,9, 15, 21, 27, 33})

={1,2,3,..,20} n {3, 5, 9, 10,15, 20, 21, 25, 27, 30, 33}
ARBUEY =359, 10 15,20 cscesssssissess (1)
RHS =(AnB)U(AnC(C)
AnB={l1,2,3.,..,20}n {5, 10, 15...., 30}

= {5, 10, 15, 20}

re-______________________________________________________ =, Gy
NOT FOR SALE-PESRP



7 / Sets \

and AnC =1{1,2,3,.,20} {3,9, 15, 27, 33}
=1{3,9,15)
(ANB)UANC) =1{3,5,9,10,15,20} U (3, 9,15}
(ANB)UANC) =1{3,5,9,10,15,20} e, (ii)

Thus, from (i) and (ii), we conclude thatA N (BUC) =(A A B)U(ANC)

f Exercise 1.14 } (Bl‘

L Verify:
(a) AUB=BUA and (b) AnB=BnA, when 0
(i) A={l,2,3.,..,10}, B =1{7,8,9; 10, 11,12 \0
(ii) A= 4].2 A0:15), B=16,8, 10,...,2

2. Verify:

(@ Xu(YuZ)=(XuY)uZ and (b) XN (YNZ=(XNY)NZ, when
(i) X=f{abcd},Y={bdcf} andZ&ibt}
(i)  X=1{1,2,3,..,10},Y=12,4,6,7,8ymMmd M= 1{5,6,7,8
(i) X=1{-1,0,2,4,5}, Y=1{1,2, Q) and  Z = {4,6,8, 10}
(iv) X={1,2,3,.,14}, Y={6, ..,20]@ Z=1{1,3,57
3. If  A={abch,B={bds O C%‘ %1 then show that:
(&

AUBNC)=( ) (

4, If A= {0}, B= {0, t\@ = @gl show that:
6‘—(/\5\]3')

AuU(B (AuQC)

5. Verify De Mor{ats%s i\ QO
U=N, A=¢ and B= %

1.4.9 Demo tion of Union and Intersection of three
ov ing sets through Venn diagram

In fig. (i) set BuUC is represented by horizontal lines and
set A is represented by vertical lines. Thus, A U (BuC)

45

is represented by (horizontal, vertical) lines and squares. ASBUC) Fig. ()

(i) AUBNO

A\
In fig. (ii) setB N C is represented by horizontal lines and "A

set A is represented by vertical lines. Thus, AU (BN C)

is represented by (horizontal, vertical) lines and squares. I/

AU(BNC) Fig. (ii)

\
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(iii) AN(BUC)

In fig. (iii) set B U C is represented by horizontal lines and
set A is represented by vertical lines. Thus, AN (BuU C)is
represented only by squares i.e, small boxes.

(iv) AN(BNC)

In fig. (iv) set B n C is represented by horizontal lines and
set A is represented by vertical lines. Thus, AN (B C) s
represented only by squares i.e, small boxes.

Verify associative and distributive laws through Venn

e  Associative Laws &@

(a) Associative Law of Union

AUBUC)=(AUB)UC @
Let :{135?910}B=(2,4,6,8, 0

={2,3,5,7, 11, 13}
LHS = AUBUC)

BuUC = {2468910}u9<§
{23456?8,,

AUBUC) =11,3,5,7, 2,344, ,,78910 11, 13}
678

={1,2,3,4¢ KQ 1,13}
R.H.S = (AuB)uC
AUB = { \246 8,9, 10}
%&34

ST=e»/, 8,9, 10}
(AuB)u% {1,2,3,4,5,6,7,8,9,10} U {2,3,5,7, 11, 13}
@ ={1,2,3,4,5,6,7,8,9,10, 11, 13}
Fr v) and (vi), it is clear that:
AuBuUC)=(AuB)UC
(b) Associative Law of Intersection
AnNn(BNC)=(AnB)nC

A=1{1,3,5,7,9,10}, B={2,4,6,8,9, 10} and C={2,3,5,7, 11, 13}

LHS =AnBNQC)

BNC=1{2,4,6,8,9,10}n {2,3,5,7, 11, 13} = {2}
An(BNC) =1{1,3,5,7,9,10}n {2} ={}
Horizontal lines represent B m C and vertical lines represent A, then
squares (boxes) represent AN (BN C). Thus, An(BNC) ={ }.

An(BNC) Fig. (iv)

Fig. (vi)

AR(BAC) Fig. (vii)

P

——
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(a)

(b)

.
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R.H.S = (AnB)nC

AnB={1,3,5,7,9,10}n {2,4,6,8,9,10} = {9, 10}
(ANB)NC ={9,10}n {2,3,5,7,11, 13} ={ }
Horizontal lines represent A N B and vertical lines represent C, then
squares represent (A NB)NC . Thus,(AnB)NC={ }
From fig. (vii) and (viii), it is clear that AN (BN C)=(AnB)NC

(AnBYnC Fig. (viii)

Distributive Laws

Distributive Law of Intersection over Union
An(BuC)z(AmB)u(AmC)

Let A{l357910 ={2,4,6,8,9,10} and \\'Q

= {2,3,5,7, 11, 13}

LHS = An(BUC) /\ 7
BUC ={2,4,6,8,9,10} U {2,3, 5 13 ATVBLE) A 0%

]
BUC —(23456?8910
ANBUC) ={1,3,57,9, 10} m{,, 6,7,8,9,10,11,13}={3,5,7,9,10}

Horizontal lines represent B U C and ve S rep sent A. Then the squares represent

An(BuUCQ). \
Thus, A N (BUC) is represented by @a es %‘bﬂzontal and vertical lines).

R.H.S = (Ar‘\B) N C)

ANB = { 002468910} ;i B

[\

!“
Am 8\0}0{235? 11, 13} :
(ANB) mC) = {9 1M {3,57=43,5,7,9, 10} e i (e
Horizopt represent A N B, vertical lines represent A N C and squares
(bot izontal and vertical lines) represent (ANB)U(ANC).
From ffg. (ix) and (x), it is clear that AN (BUC)=(AnB)U(ANC).
Hence distributive law of intersection over union holds.

6

Distributive Law of Union over Intersection
AuBNO)=(AUuB)N(AUC)
A=1{1,3,5,7,9,10},B={2,4,6,8,9, 10} and 4 B

C=1{2,3,5,7,11, 13} @Qs
LHS = AU(BNC) V
BNnC=1{2,4,6,8,10}n{2,3,5,7,11, 13} = {2}

Horizontal lines represent B m C, vertical lines represent A. Then AUBAC) Fig. (xi)
the squares (horizontal and vertical lines) represent A U (BN C).

\
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AuBnC) ={1,3,5,7,9, 10} v {2}
={1,2,3,5,7,9, 10}
RHS =(AuB)n(AUC)
AUB={1,3,5,7,9,10} U {2,4,6,8,9, 10}
=1{1,2,3,4,5,6,7,8,9, 10}
AuC={1,3,57,9,10} U {2,3,5,7, 11, 13} AUB)NAUC)  Fig, (xii)

= {1,2,3,5,7,9, 10, 11, 13}
(AUB)N(AUC) ={1,2,3,4,5,6,7,8,9, 10} {1,2,3,5,7,9, 10, 110#
= {1,2,3,5,7,9, 10} @)

Horizontal lines represent A U B, vertical lines represent AU \Qquares represent
(AuB)N(AuwC). From fig. (xi) and (xii), it is clear that A )=(AUB)N(AULC).
Hence, distributive law of union over intersection holds.

r Exercise ,{@ }

Verify the commutative law of union and 1 secyjon of the following sets through Venn diagrams.
(1) A=13,5,7,9 11, 13} Q The sets N and Z.

(iii) C={x|xeNA8Lx<L18} ' The sets E and O.

D={y|lyeNA9<y<I

For the given sets, verify the f ing law§ through Venn Diagram.

. of*s?
(11) Associative la erseKOI’l sets.
(111)  Distributi : '0®er Intersection of sets.

(1) Associative law o

(iv) Dlstrlbu w of ction over Union of sets.
{2468 , 12}, B={1,3,5,7,9,11} and C= {3, 6, 9, 12, 15}
{x|xEZ/\8<x<25}andB— y|lyeZa-2<y<6landC= {z|zeZAZ<8}
CopWhe following Venn diagrams and shade according to the operation, given below each

diagram.

u© "P’a U 69

(AnB)uC (AuB)NnC (AnB)uC

—
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' Sets
1.4.10 De Morgans’s Laws through Venn diagram
Following are the De Morgans’s Laws:
(i) (AUB)Y=A"NnB' (i) (AnB)Y=A"UB'
i) AuB)=A"NnB
U ) ]

- /
il |
A \A
T3
Fig. (i): A’ is shown by horizontal line segments Fig. (ii): B’ is show rtical line segments
U L H L HLi i

4 A B

i : / F L} /

2 | 71 ] |
Fig. (iii): (A w B)' is shown by slanting line seg entg ‘m B’ is shown by squares
From Fig. (ii1) and (iv), it is clear that & %

(i) (ANB)Y=A"UB

I T
3
EEEEE

| I . -
L]

Q\O,K i D —

-

[ \ A
{ \ \
\ J I
B
\ A S(/ /
1, FF
AN Pa~
Z=20

B) = (A m B)' is shown by shading Fig. (vi): A"UB' is shown by squares, horizontal
and vertical line segments

From Fig (v) and (vi), it is clear that (A n B) =A'u B'.
1.4.11 Setsin Real Life Situations
Example: In a class of 50 students, 35 students like mangoes, 25 like bananas and 5 students like neither.
Find the number of students who like both.
Solution:
Let U = Total number ofstudents, i.c., n(U)=50
M = Students who like mangoes. n(M)=35
B = Students who like bananas.  n(B) =25
x = Thenumber of students who like both mangoes and bananas.
Total number of students =50

- <
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H(U) =50 U Note:
35-x+x+25-x+5= 50 M 8 AMUR)= 15
T = 3 H(M\B):;:_Ts 20
v 63~20 n(M\B)=25—x
&= 13 =25-15=10
So, 15 students like both mangoes and bananas. 5 A(MUB) =5
f Exercise 1.16 j O'k )
Find the Union of the following sets: O
(1) A=1{1,3,5,7}, B=1{2,4,6,8} (i) C={a,b,c}‘_ ={x,y, z}
(i) E=1{3,6,9,12} ,F={4,8,12} Q)
2 Find the Intersection of the following sets: &
(i) A=1{0,+1,42,43}, B ={0,1,2,3} @
(i1) C={3,6,9, 12, 15}, D={1,3,5, 7,9
(111) ={a, b, c,d}, = {c dye,
3. IfU= '0[23 ................ 10}, A= i %-{135?9‘
C=1{0,3,6,9 andD = 56789 enﬁ\
(1) A° (i) B (it éD
4, IfA={1,2,3,4,5,6} and Egegg468%1ﬁnd
(1) A-B B
5. Verify De-Morgan's Law?Jz {]h\ ... , 15}, A={1,3,5,7,9,11,13} and
B=1{2,4,6,8,10,1 erify gh Venn Diagrams also.
6. Copy the follo% res an e according to the operation mentioned below each:
U U U
(i) UUA (iii)) AUVA
U U U
(iv) AnB vy Un A (vi) An A
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7. 65 customers choose either red colour shirt or blue colour (or both). If 34 customers choose red
colour and 41 customers choose blue colour. How many chose both colours?

In a class of 50 students, 22 students have pencils, 32 students have pens and 8 have both. How many
don't have both of them?

[ summary )

A set can be expressed in three ways. %

(a) Tabular Form or Roster Form  (b)  Descriptive Form O et Builder Notation
The objects of a set are called its members or elements. \é

Equivalent sets are the sets with an equal number of elements. T@sets do not have exactly the

same elements, just these sets have the same number of ele n@
Two sets are equal if the sets contain the same elements. )(

A set that consists of all the elements of the der consideration, including its own
elements is called universal set. It is denoted b&k bol U.

We can write A—B as A\B for difference of twogets.

The complement of a set A is deﬁn a set t@ contains the elements present in the
universal set U but notin set A.
A Venn diagram is an |llustrat|0n @'to show the relationships among sets in a
perspective way. In Venn dia, a univer t is usually represented by a rectangle and its
subsets are represented by ¢l gures i de the rectangle.

o Intersection of two sets 1s a h consists of only the common elements of both A
and B.

. Union of two set @1 ch consists of elements of both A and B with common
elements repnﬂ&d only

. IfAand B ny two sets, then
(1) BUA (Commutative law over union)
(11) =BNA (Commutative law over intersection)

. L d C be any three sets, then
(1) AvuBulC)=(AuB)uC (Associative law of union over sets)
(ii) AN(BN C)=(AnB)NC (Associative law of intersection over sets)

° Let A, B and C be any three sets, then distributive laws are given below.

(1) AuBnNC)=(AuB)n(AUC) (Distributive law of union over intersection)
(11) AN(BUC)=(AnB)U(ANC) (Distributive law of intersection over union)
Let A and B be any two sets, then according to the De Morhan’s laws.

(i) (AUB) =A"n B°

(i1) (AnB)Y =AU B°
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Ssub-Domain (v): Ratio, Rate and
Proportion

' Students’ Learning Outcomes

After completing this sub-domain, the students will be able to:
o recall the difference between direct and inverse e  solvereal life situation roblems involving
proportion compound proporti @’
e  solveproblems involving direct proportion of two Advanced/Addition, 6
quantities using: e  solve probl lving inverse proportion of
% table % equation % graph two quanu‘%ng:
4‘&@ % equation < graph

Yellow Paint

8 Litres
5:3

Ratio is written as:

S
S5isto3 or 5:3 or;

.
Equally to the ratios is proportion

Rs.10 2 chocolates
Rs.40
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1.5.1 Proportion

The relation of equality of two ratios is called proportion, it is denoted by “::”

If two ratios a:b and c.d are proportional to each other, then we can write these as:

Extremes Remember!

T Ratio is a comparison of two
quantiti me kind. Ratio is

denot g, ratioaisto bis
t@ ab ratio ¢ is to d is
: i i d ascd.
S

—> O
e O

l &Q’+

Remember!
In fraction form the ratio “a:b”
Means N a
1S written as —.
If four quantities a, b, ¢ and d are written as: a:b#b:a
a:b: ? a b
i ?ﬁ e
then a is called the first, b is the second cis th ir and L b a
J
fourth proportional.

To simplify proportlon we write the a@b as:

2 O
Product of Extremes = t of @

Example 1: The mas%@oks i What will be the mass of 80 such books?
Solution: Lets x be mass 0 books.

S@ mass of books :: Ratio of number of books.

9 : x o 72 : 80

Product of means

Product of extremes

(72)(x) = (9)(80) @ Remember!
If three quantities a, b and ¢ are
” _ 9x 80 written as:
72 g biibie
then these quantities are in
* = 10kg. continued proportion and b is
Thus, the mass of 80 books will be 10 kg. \illethexmican prapirtional.
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There are two kinds of proportion.

Proportion

/ \

Direct Proportlon I Inverse Proportion

O

O

Direct Proportion ~G0
1

nal increases / decreases in the

other quantity, e.g., if we increase the number of eggs, then the co will increase.

It is a relation in which increases / decreases one quantity causes pEO
Direct Proportion by Using Table

Example 2:  The cost of 2 pencils is Rs. 10 and 4 p /& ; 20, what will be the cost of 6 and more
pencils?

No. of pencils X 2;\ 4 ¥ 8 10

Cost in (Rs.) y m o 29. @.\

Solution: The number of pencil tly prgportional to the cost of the pencil (Rs.). In other words, x
is directly proportlor@

To complete the table, we will @16 pa (Sﬁluesx as 2 and y as 10 will be used.

We multiply 2 by 2 to Q@AS@&H’UHGS are in direct proportion, which means that x is double,

ywillalso be double.
O e
2 7w
o. of pencils X 2 4 6 8 10
Cost in (Rs.) y 10 20 30
L
X2
Step 1:  We multiply 2 by 3 to get 6. Which means, we will multiply
10 by 3 to get 30. x3 Remember!
2 T In direct proportion, we
No. of pencils K 2 4 6 8 10 apply the same operation on
Costin(Rs) | v | 10 | 20 | 30 both the quantities.
L T
%3
P>

—
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Step-2: We multiply 2 by 4 to get 8, which means, we will multiply 10 by 4 to get 40.
x4

No. of pencils % 2 4 6 8 10

Cost (Rs.) v 10 20 30 40
\74/
Step-3: We multiply 2 by 5 to get 10, which means we will multiply 10 bsb'get 50.

x5 0
No. of pencils x 2 - 6 -g.\' 10

Cost (Rs.) vo| 10| 20 | £ D40 | s0
-
W/
Direct Proportion by Using Equation &

Example 3: A washerman irons 3 shirts in 15 How many shirts can be ironed in 45 minutes?

Solution: Let x be the number of shirts can d in 45 minutes.
We can see that when the tléncre S number of ironed shirts is also increased.
So, it is a direct proport %

So,

Ratio in s%\@ KOK Ratio in time
34@ eO 15 ; 45

3 15

60 -~ = T
$ 15xx = 3 x45
3x45

15

5 = 9 shirts
Thus, 9 shirts can be ironed in 45 minutes.
In vertical form, it can be solved as:

Shirts :  Time (min)

3 : 15
x : 45
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x _ 0
3 15
xxld = 3Ix4ds
3x 45
x =
15
% = O ghirts

Thus, 9 shirts can be ironed in 45 minutes. \E
1.5.2 Graphical Representation of Direct Proportion O

The given example can also be represented by using graph. \Q
X
y-axis ==

- &@

=)
!

No. of shirts

Inverse Proportion 'K
It is a relation in whiely i (@ creases / decreases then other quantity decreases / increases
proportionally. For 1f we inegease the speed of the car, then less time will be required to reach the
destination.

Inverse l@ n by Using Table
Example 4: persons build a house in 600 days and 10 persons build the same house in 300 days. How
many workers can build the same house in 100 days? Also complete the given table.

No. of workers X 5 10
No. of days y 600 300 200 150 120 100
Solution:  As, the number of workers is inversely proportional to the number of days. In other words,

x is inversely proportional to y.
To complete the table, the pair of values x as 5 and y as 600.

2 As, these variables are in inverse proportion, we will multiply 5 by 2 to get 10 which means we will
divide 600 by 2 to get 300.

re-______________________________________________________ =, Gy
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Step 1: We divide 600 by 3 to get 200. As these variables are in inverse

X2
"

No. of workers 5 10| 15

No. of days 600 | 300 [ 200 | 150 | 120 | 100
&

proportion, which means we will multiply 5 by 3 to get 15.

X3

No. of workers

5

No. of days

}?

600

150

120

No. of workers

N

No. of days

100

Step 3: We divide 600 by 5 t

No. o ers

10

15

20

25

300

200

150

120

100

\

i T

+5
Step 4: We divide 600 by 6 to get 100. Which means we will multiply 5 by 6 to get 30

X6
No. of workers | x 5 10 | 15 | 20 |25 30
No. of days y [ 600 | 300 | 200 | 150 | 120 | 100

\__/_/’

+6

Thus, 30 workers can build the same house in 100 days.

P~  —y,
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12
K

Step 2: We divide 600 by 4 to get 150, which means wég\l

Remember!

In inverse proportion, the
variables move in opposite
direction. So, If x wvalue is
multiplied then y will be
divided.

4

O

o

Itiply 5 by 4 to get 20.
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Inverse Proportion By Using Equation

Example 5:
Solution:

5 workers take 12 days to weed a field. How many days would 6 workers take to weed it?
Suppose 6 workers will take x days to weed a field.

We can see that when the number of workers is increased, the less number of days will be
required. So, it is an inverse proportion.

Ratio in workers

Ratio in days

5 6 % 12 : X
5 X
6 12 ab
6 = )02 \QO
c - 5><l/2g .\’~\¢
= %]
x = Sx2 &
x = 10days

In vertical, form we can write it as:

Days

12[
X

Q
Workers C)&

g

= 10days

Q =

Thus rs will take 10 days.
Graphical Re€presentation of Inverse
Proportion

The given example can also be represented
by using a graph.

No. of workers

0 ! T T T T T T —>
2 4 6 8 10 12 14 16 x-axis

No. of days

= <,

NOT FOR SALE-PESRP




12,

Write the ratios in the simplest form.

75 :100

(1)

(iv)

5:

2

Mathematics 8 \

f Exercise 1.17 }

(i1)

(v)

12 is to 120

1.0
46

Find the unknown in the following proportion:
5 Fxn oyl

(1)

(iv)

(vii)

2

1Z2epis
7: m: m: 28

B
5 20
If 150 shirts can be stitched on 6 sewing machines in a day, how many machines are required to stitch

3:6

(1)
(v)

(viii)

10_s

P

225 shirtsina day? Also draw its graph.

[fthe price of 12 eggs is Rs. 180, how many eggs
[f 30 labourers dig 800 cm’ of earth in 3 houns
earthin 2 hours? Also draw its graph.
10 men have ration for 21 daysina can
be sufficient for the remaining men? A
Shayan takes 200 steps for walkmg
steps.

In 25 minutes a train travela.fl

Abagof10kg

How long will th
Ifxand y areg

(1)

(i1)

(1)

(ii)

atoes

jrect proportio

akes a

ow f;
A car travelling at 50 4
70 km/h? Also draw its \(

p&nﬁiz@c with a family of 7 people. Assuming all eat the same amount.

raw its
tan

"‘&

mcn l

e,

(111)

(vi)

2 kg is to 800 gm
112
99 66, 33

Xty s (i) 5 : :
2 ::150:100 (vi) \' G %

or

Camp for how many days will the ration
m. Find the distance covered by him in 350

il it travel in 5 minutes?

ere are only two in the family? Also draw its graph.

, then complete the table and draw its graph.

ght with Rs. 270? Also draw its graph.
ny labourers will be required to dig the same

ey in 70 minutes. How long will the journey take at

2 6 8 10 12 14
8 32 48

x 5 10 15 20 30

y 100 400

If x and y are in inverse proportion, then complete the table and draw its graph.

X 1 2 4 8

¥y 80 40 20 10
1 2 4 5 8

h% 200 100 25 20

NOT Fonﬁ O
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1.5.3 Compound Proportion

The relationship between two or more proportions is known as compound proportion.
Real Life Problems Involving Compound Proportion

The procedure of solving questions relating to the compound proportion is illustrated below with the help
of examples.

Example6: If35 labourers dig 805 c¢m” of earth in 5 hours, how much of the earth will 30 labourers dig in

6 hours? \ I
Solution: As the number of labourers decrease, the earth dug will also @ se. It is a direct

proportion. Q
As the working time increase, the earth dug will also increas@ so adirect proportion.
Let the earth dugbe x cm’ +

Labourers : Hours &@ Earth (cm’)

3OJ =5, T/\Q) ' T

=2§’K

Thus, 828 cm’ e ill be!,('g

Example7: Rs.8,00 cien 2 mlly of 4 members for 40 days. For how many days Rs. 15,000
will be smaent foély of 5 members?
Solution: eﬁ@at as amount ihcreases the number of days also increases. So, it is direct proportion.
members of a family increase, the number of days decrease. So, it is an inverse
portion.
Let the number of days be x
Rupees : Members : Days
8,000 B 40 T
15,000 5
X 4 . 15000
= 20 5 8000
&
&f _ 4x15000x40"
57 x-8.000

X =4x15 =60 days
Thus, the amount shall be sufficient for 60 days.

r e =, gy
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Example8: 14200 men have sufficient food for 32 days at a rate of 12 gram per person, how many men
may leave so that the same food may be sufficient for 42 days atarate of 16 gram per person?

Solution: As the number of days increase, the number of men decreases. So, it is an inverse proportion.

As the quantity of food increases the number of men decreases. So, it is also inverse
proportion.
Let the number of men be x.

Days - Food : Men\b
32 12 4
42 16 : |
r _3, 1 >
= D00 42 16 &@
2 100

or _ %xlzx;l%ﬁq’@
A7 x
1

x = 2x12x100 % = 2400 men

Thus, the food will be sufﬁciew 400 m\ , 4200 — 2400 = 1800 men may leave.
P ¥
ke’rci

6 hours daily. In how many days 45 men will repair the

.18

I 30 men repair a road in 5
same road by workin

y dail
If 60 women sp acots;s&rkmg 8 hours daily, how much cotton will 30 women spin by

S

b

working 12 houls

3 ]f the pr: carpet 8 metres long and 3 metres wide is Rs. 6288, what will be the price of
2mgt and 6 metres wide carpet?

4. ourers earn Rs. 67,500 in 9 days, how much money will 10 labourers earn in 12 days?

3 70 men can complete a wall of 150 metres long in 12 days. How many men will complete the wall of

length 600 metres in 30 days?

6. If the fare of 12 quintal luggage for a distance of 18 km is 12 rupees, how much fare will be charged
for a luggage of 9 quintals for a distance of 20 km?

7. 14 masons can build a wall of 12 metres high in 12 days. How many masons will be needed to build a
wall of 120 metres high in 7 days?

8. 15 machines prepare 360 sweaters in 6 days. 3 machines get out of order. How many sweaters can be
prepared in 10 days by the remaining machines?
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1440 men had sufficient food for 32 days in a camp. How many men may leave the camp so that

the same food is sufficient for 40 days when the ration is increased by | 1 times?
2
[Hint: The 1* element (food) is 1 and the 2" element (food) is % ]

Ten men can assemble 400 cycles in 8 days. How many cycles will 5 men assemble if they work

for 16 days?
f SUMMARY A&)O

The relation of equality of two ratios is called propor‘uor& ted by“::”

Ratio is a comparison of two quantities of same kind. Ratio%g denoted by *:” e.g., ratio g is to b is

written as a:b, ratio cis to dis written as c:d. ’&

[f four quantities a, b, c and d are written as:

then a s called the first, 4 is the second, chlrd (@ the fourth proportional.
Ifthree quantities a, b and c are wrltte (b
then these quantities are in 80[@9 pro&un and b is called the mean proportional.

There are two types of p@
(1) Direct Progo \'( ii) Inverse Proportion

Direct proportlﬁhk a rela%n which increases / decreases one quantity causes proportional

increases / @ases in the otlier quantity, e.g., if we increase the number of eggs, then the cost of

eggs wi 1@
Invgr oportion is a relation in which if one quantity increases / decreases then other quantity

decreaSes / increases proportionally. For example, if we increase the speed of the car, then less time
will be required to reach the destination.

Direct proportion in table form, apply the same operation on both the quantities.

Inverse proportion in table form, the variables move in opposite direction. If x value is multiplied,
then y will be divided.

re-______________________________________________________ =, Gy
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Sub-Domain (vi): Percentage and
Financial Arithmetic

_ — § o ﬁ
Students’ Learning Outcomes L &7 / )

After completing this sub-domain, the students will be able to:

Currency conversion e calculate:
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1.6.1 Conversion of Currencies

A foreign currency exchange rate is a price that represents how much it costs to buy the currency of one
country using the currency of another country.

Convert Pakistani Currency to Well-Known International Currencies

Currency conversion rates are not permanent but these change day by day. We use these currency rates to
convert Pakistani currency to different international currencies. (rate of one US § is equal to Rs. 181.70)

Example1: Saud wants to exchange Pakistani Rupees (PKR) 50,000 to US Dollars. How many
US Dollars will he receive? (Rate of one US $=Rs. 181.70) O
Solution: Amount to be converted = Rs. 50,000 O
Rate of one US Dollar = Rs. 18170 @
_ 50,000
Number of US Dollars = 18170 =U

Example 2: Convert Rs. 75,810 into UK £ (1 UK Pound %237.5).
1

Solution: Amount to be converted = Rs.

Rate of one UK Pound = Rs. 287.5

Number of UK Pound Qm\ K£319.2

Table below shows current exchange rates

Country .@E @mbol Buying (PKR) | Selling (PKR)
-
US Doll(f@ X S 181.70 183
UK \(c%& QO £ 237.5 240
Saudi Arabia._ | Riyal (SR SAR 48 48.75
India )\) Rupee 4 2.03 2.10

{ Exercise 1.19 j

Convert Rs. 70,000 into US $ if the conversionrateis | US $=Rs.181.70.
ConvertRs. 75,000 into UK £. (Rate 1 UK £=Rs. 237.5).
Converts. 50,000 into Saudi Riyal. (Rate ] SAR =Rs. 48).
Convert Rs. 48,000 into Indian Rupee. (1 INR=Rs. 2.03).
Convert Rs. 35,000 into Australian Dollar, (1 Australian Dollar=Rs. 134).
Convert Rs. 80,000 into Chinese Yaun. (1 Chinese Yaun=Rs. 23.55).
Convert Rs. 50,000 into Canadian Dollar. (1 Canadian Dollar=Rs. 142.50).
Convert Rs. 70,000 into Turkish Lira. (1 Turkish Lira=Rs. 12.24).

P>

00 =1 O i i B g
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1.6.2 Percentage

Percentage is widely used in our everyday life. Percentage is another way
of expressing fraction or decimal.

Try yourself!

Change 60% to a fraction.

The percentage means “per hundred”. 4
] Change — to a percentage.
The symbol used for percentage is %. 5

1.6.3 Profit

If the selling price (S.P.) is higher than the cost price (C.P.) then profit .‘ yC
occurs. It can be written as: 6 wize 10% to a decimal.

Profit = Selling Price — Cost Price ®
Profit = S.P = cCPp ‘\'
Profit Percentage

Profit percentage is always expressed in terms of cost price. To ﬁ&pu‘[ the profit percentage, we use the
following formula.

Profit percentage = t x 100
ostjprice

Example 3:  Abid bought a motor-cycle for{s. ,000 an d it for Rs. 56,000. Find his percentage
profit. \

Solutions: CostPrice(CQ = (Be350,000

Selling P 'Q&.P.) 56,000
.\6 Pr&KQK SP-CP

'&6 X, = 56.000- 50,000
QQ) %O = Rs. 6,000

profit

Q\)Q Profit% = oD %100

$ = @ x100
50000

= 12%
1.6.4 Loss
If the cost price (C.P.) is higher than the selling price (S.P.), then loss occurs. It can be written as:
Loss =  CostPrice — Selling Price
Loss = (@ — S.P.

Loss Percentage

Loss percentage is also expressed in terms of cost price. To find out the loss percentage, we use the
following formula:
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i -,
/ Mathematics 8 =

Loss percentage= o5 %100

cost price

Example 4: Hameed bought a piece of land worth Rs, 300000 and sold it for Rs. 240000. Find his
profit / loss percentage?

Solution: Cost Price (C.P) = Rs. 300000
Sale Price (S.P) =  Rs. 240000
Loss = C.P. - S.P.
= 300000 — 240000 O&

= Rs. 60,000 O
Loss percentage lOﬁxIOO \\'Q
B 5 C.P. +
60,000
= : 100
300,000 ’&Q)
Rs. 20% @
1.6.5 Discount &

Discount means to reduce the price of an article ity marked price which is also called list price or
regular price. After reduction the amount is kno s the sew price. The discount is the amount you

Discount = éed 1 L(b Selling price
Percentage Discount %
The discount is usually expressedé@ er@discount of the market price. To find the percentage
a:

discount. we use the following f(@
\ discount

A@éen ount = x 100

1

saved in buying an article.

marked price

Example 5: Al wt some articles of worth Rs. 2,500. He was allowed 15% discount on his purchase.
ce he paid of the said articles.

;
Solution: @
Marked price

Discount

Rs. 2,500

15%

2506 x15
166

= Rs. 375
So, the selling price = 2500-375
= Rs. 2,125

Discount on the articles

Example 6: The marked price of an article is Rs.1,700. The selling price of the article is Rs. 1,360. Find
the percentage discount.

r e =, gy
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Solution: Market price = Rs. 1,700
Sale price = Rs. 1,360
Discount = M.P—-S.P
= 1700 - 1360
= Rs. 340
. Discount
Percentage Discount = ———x100
Market price
20 %
= 340 x 100 O
1796 O

BRI
1.6.6 Solve Problems Involving Successive Tra s@'&ms

Example 7:  The cost price of an article is Rs. 6,000. The sHopkeeper writes the market price of the
article 15% above the cost price. The selli rice of that article is Rs. 4600. Find
percentage discount given to the custome

Solution: Cost Price = Qs 6,000
Percentage increase 5%
Total increase on cost privok: j’%
%s. 900

Ma@?ce 6000 + 900
51? Rs. 6900
Q ing 5;; = Rs.4600
% MP — S.P

6900 — 4600

Q) = Rs.2300

@ Percentage discount Loun_t x 100
Market price

1
= _ x 100
6900

Il

- 331%
3

Example8: A wholesaler sold an article to a retailer at a profit of 10%. The retailer sold it for
Rs. 1897.50 at a profit of 15%. What is the cost of wholesaler?
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Solution: Selling price of the retailer

Profit

Cost price of retailer

Let the cost price of the retailer

Profit

Sale price of retailer

If the selling price of retailer is Rs. 115, his cost price

If the selling price of retailer is Rs. 1, his cost price

If the selling price of retailer is Rs. i

Il

his cost price —

3795
2

Rs. 1897.50 = Rs.
15%

?

Rs. 100

15%

100 +15=Rs. 115
Rs. 100

100 \E
Q
o

115

&Q 50 x33

The cost pri %&nler

Sale pri olesaler

Let the cost pri wholesaler

@roﬁt

lesaler

If the selling price of wholesaler S..L.1; th s cost price

If the selling price of t %\@sale@\l then cost price
If the selling pr Q&oles

$®

s 1,650, the cost price is

The cost of wholesaler

Rs. 1,650
The sale price of wholesaler
Rs. 1,650

Rs. 100
10%
100 +10 = Rs. 110
100
100
110

15
100 x 1650
1o
1
Rs. 1,500
Rs. 1,500

[ Exercise1.20 J

1. Haneef bought a car for Rs.550000. He sold it for Rs.605000 after some time. Find his profit

percentage.

2. The marked price of an article is Rs.3000. Discount on this article is 20%. Find the selling price of

the article.

3. A manufacturer sells an article which cost him Rs. 2500 at 20% profit. The purchaser sells the

article at 30% gain. Find the final sale price of the article.

4. The marked price of every article was reduced by12% in sale at a store. A cash customer was given

P
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a further 10% discount. What price would a cash customer pay for an article marked initially as
Rs.2000?

Sz Tahir purchased two toys for his children. He buys Spider Man and Barbie Doll for Rs.3000, and
Rs.5000 respectively. If a discount of 20% is given on all toys, find the amount of discount and
the selling price for each toy.

6. Tufail buys some items from a store. A special discount of 15% is offered on food items and 20%
on other items. If he purchases food worth Rs. 1250 and other items worth Rs. 750, find the amount
of discount and selling price of each separately. !

7. A wholesaler sets his selling price by adding 15% to his cost price. The retai s 25% to the price
he pays to the wholesaler to fix his selling price. At what price would a sell an article which

costs the wholesaler Rs. 400. \0

1.6.7 Profit / Markup +

Profit

When we deposit money into a bank, the bank uses ou ney and in return pays an extra amount
alongwith our actual deposit. The extra money which %IVGS for the use of our amount is called
profit on the deposit.

Markup

When we borrow money from bank to run g busfness, t ¢ in return receives some extra amount
alongwith the actual money given. This extrak ank receives is known as markup.
Principal Amount

O ney wh%
The amount we borrow or deposit in @k Q%incipal amount.
Profit / Markup Rate kg\
The rate at which the bank g@hare account holders is known as profit / markup rate. It is

expressed in percentage. @
Period A o

The time for whicquticular amotht is invested in a business is known as period.

Calculate t e@ it / markup, the principal amount, the profit / markup rate,
the perio

Calculate fit / Markup
For calculation of profit / markup, we use the formula.
Profit / markup = Principal X Time X Rate

or I = P x R x T = PRT

The use of this formula is illustrated with the help of examples.

Example 9:  Younas borrowed Rs. 65,000 from a bank at the rate of 5% for 2 years. Find the amount of
markup and the total amount to be paid.

Here principal (P) = Rs. 65,000
Rate (R) 5%
Time (T) = 2 years
o
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Markup = P Xx R x T

Markup

65,000 x 2 X
100

= 650 x 5 x 2
Rs. 6,500

So, Younas will have to pay Rs. 6,500 as markup.
Total amount to be paid = 65,000 + 6,500 = Rs. 71,500

Example 10: A student purchased a computer by taking loan from a bank on s} nterest. He took
loan of Rs. 25,000 at the rate of 10% for 2 years. Calculate the to be paid and the
total amount to be paid back.

Il

Solution: Here Principal (P) = Rs. 25,000 \'
Rate (R) = 10% +
Time (T) = 2 years &@
Markup = PXRXT
= 25000 11—0 @

He has to pay Rs. 5,000 as markup
Total amount to be paid = 25,000 + éq
Calculate Principal Amount %
We have used formula of markup 1@ L\ ples, we will use the same formula to calculate
principal amount. 9 KO
o

s I
Q % ; RxT
Example 11: mmpal amountt is taken to bring in Rs. 640 as profit at the rate of 4% in 2 years?
Solution: @ roﬁt = Rs. 640
Rate (R) = 4%
$ Time (T) = 2 years
Principal amount = R
RxT
20
60
~ 640x100
4 x>
= 80x100
= Rs.8,000
Thus, the principal amount =  Rs. 8,000
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Example 12: A person got some loan on which he has to pay Rs. 3,500 as markup at the rate of 10% for
3.5 years. What is the amount of loan?

Il

Solution: Markup Rs. 3,500
Rate (R) = 10%

Time (T)

Il

3.5years = %years

- Mark
Principal (P) = ¢ N~
. O
_ 3506x100x2 @)
1 0
xR ‘\.
= 50 %200 @

= Rs. 10,000
Thus, the amount of loan = Rs. 10,000
Calculate Profit / Markup Rate ,&

The formula for calculation of profitrateis

O
Rate &%}%Jﬁ%

Example 13: At what annual rate pechN)f ma@p@uld the principal amount Rs. 68,000 become Rs.
86,360 in 3 years?+, ()

o N «O
Solution: Total amount t @aid §§ Rs. 86,360

I@Kpal P Rs. 68,000

A M 0= 86,360 — 66,000
= Rs. 18,360

éoeriod / Time (T) = 3 years

Markup x 100

Principal x Time

Rate (R)

612

18360x 100
680600 x 3

12
= 2 gy
68

9%

Rate of markup

Calculate the Period

Example 14: A person got loan from a bank at a rate of 3% per year for some period. In how much period
his loan of Rs. 65,000 will become Rs. 68,900.
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Solution: Total amount = Rs. 68,900
Principal (P) = Rs. 65,000
Markup = 68,900 — 65,000
= Rs. 3,900
Rate = 3%
Period/ Time (T) = ?
Period / Time (T) = —arkupx100
Principal x Rate N\ l
2
£ O
3900. x 106

e P
or

2 years ’(\

f Exercise 1 }
l. Find the profit on Rs. 40,000 at the rate of 3%grrer y®ar for 4 years.
p Saud borrowed Rs. 25,000 from bank at Q te f 6% per year for 3 years. Find the markup of

the bank.
3. Find the principal amount invested b§¢eR
3 years at the rate of 10% per year.

ia®in a &@’ss if he receives a profit of Rs. 4200 in
4. Ajmal invested some amount in erSS. @Leives a profit of Rs. 27,000 at the rate of 12%

per year for 3 years. Find his jrfal inve{ig v
5. At what annual rate of ma\‘\ oul PQ 0 amount become Rs.9,044 in 11 years?
6. At what annual rate of px ould f Rs.5,800 will increase to Rs.7,105 in 3 years’ time?
7 How long would Rs. have ,Qc invested at a markup rate of 6% per year to gain Rs. 2790.
8 How long would 000 z@o be deposited in the bank at 12% per year to receive back
Rs. 31,000?
1.6.8 lnsura B
Definitioneg purance:

Insurance 1 8ystem of protecting or safeguarding against risk or injuries. It provides financial protection
for property, life, health, etc. against specified contingencies such as death, loss or damage and involving
payment of regular premium in return for a policy guaranteeing. The contract is called the insurance
policy. The party bearing the risk is the insurer or assurer and the party whose risk is covered is known as
insured or assured.

There are many different types of insurance including health, life, property, etc. We will learn about only
two types in this grade namely (i) Life insurance and (ii) Vehicle insurance

1.6.9 Solve Real Life Problems Regarding Life and Vehicle Insurance

Life Insurance

Life insurance is an agreement between the policy owner and the insurance company for an agreed time
period. Insurance company agrees to pay back a sum equal to original amount and the profit at the end of

= <,
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agreed period or on the death or critical illness of the policy owner. In return the policy owner agrees to
pay regular installments of premium.

Example 15: Saud got a life insurance policy of Rs. 500000. Rate of annual premium is 4.5% of the total
amount of the policy whereas the policy fee is at the rate of 0.25%. Find the annual
premium of the policy.

Solution: Policy amount = Rs. 500000
; 25 1
0 — T kiR ety
Policy fee @ 0.25% 100> 500606 x 108
- Rs. 1250
4
First premium @ 4. 5% = —SXLXS 00060 O
1o 106 @)
= Rs.22,500 \0
. ; Markup \'
Period / Time (T) =
Principal x Rate
Annual premium = First premium&g\ fee
= 22,500 + 1 Rs. 23,750
Example 16: A man purchased a life insurance pollcy 00000. The annual premium is 4.5% of
the policy amount whereas policy fee i h ate of 0.25%. Calculate the annual premium
and quarterly premium at 27% of't 1 premium.
Solution: Policy amount 0000 6
Policy fee @ 0.25% @
First premium @ 4\@ ‘@ x300066
Rs 13,500
Anfu eml G First premium + policy fee
é = 13,500 + 750
= Rs. 14,250
Qb e, = ML %L
uarterly premium =
$ yp ,w’{f
2
285
= 5 ;27 = Rs. 384750

Vehicle Insurance
Vehicle insurance provides a protection against risks to the vehicle. The amount of policy in this case
depends upon the actual value of the vehicle.

Example 17: Aslam got his motorcycle insured for one year. The price of his motorcycle is Rs.50,000
and the rate of insurance is 4.5%. Find the amount of premium.

Solution: The price of motorcycle = Rs. 50,000

Rate of insurance = Rs. 4.5%

Amount of premium = %x 50000

o
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4.5 1
= — x — x 506
10 100 e
= Rs. 2,250

Example 18: Khalid purchased an insurance policy for his car. The worth of the car is Rs. 750000. The
rate of annual premium is 3% for two years and depreciation rate is 10%. Find the total
amount he paid as premium.

Solution: Worth ofcar =  Rs. 750000
Rate of annual premium = 3% \E
Depreciationrate = 10% O
Time period = 2 years
First premium = —— x 7500 HG@ s. 22,500
Depreciation after one year = 10% of, ?'
= /& = Rs. 75,000
Depreciation after one year = 0 — 75000
s. 67,5000
2" premium O 3% of 675000
675006
. 20,250
Depreciation &Qears 0% of 675000
L = -x675000
o=
‘\ = Rs. 67,500
D@atlon ﬁz years = 675000 - 67500
‘lahm = Rs. 60,7500
To ount s premium = 22,500 + 20,250

Rs. 42,750

O _
$® [ Exercise 1.22 j

1 Usman purchased a car for Rs. 1250000 and insured it for one year at the rate of 4.5%. Find the
annual premium.

2. Hameed got a life insurance policy of Rs.200000. Find the first premium he has to pay when the
rate of annual premium is 5.2% and policy fee is 0.25%.

3 Zahid got a life insurance policy of Rs.500000 at the rate of 5.2% and the policy fee is 0.25%.
Calculate half yearly premium at 52% of the annual premium.

4, Usama insured his life for Rs. 700000. Find annual premium at 4.5% of the policy amount with
policy fee at the rate of 0.25%. Calculate monthly premium at 9% of the annual premium.
5. Saud bought a car for Rs.700000 and got it insured at 4.2% annual premium for 3 years. Calculate

how much premium he paid in 3 years if depreciation rate is 12%.
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6. A man has a car of worth Rs. 1400000. He got it insured for a period of 2 years at the rate of 4.5%.
The depreciation rate is 10% per year. He has to pay the premium yearly. Find the total amount of
premium he has to pay for a period of 2 years.

7. Asma insured her life for Rs. 1,000,000 at the rate of 5% per year. Find the amount of annual
premium she has to pay.

1.6.10 Partnership

A business in which two or more persons run the business and they are responsible for the profit and loss is

called the partnership. \E

If the partners start the business and close it together with same or different 1®tment capital, this
partnership is called a simple partnership.

If the partners contribute different capitals for different time periods or at | \@e partner contributes two

or more capitals for different time periods, then this partnership is call pound partnership. In this

case, the profit or loss is divided in the ratio of monthly investmentsxg
f

Example 19: Saud and Ammar started a business with capitg?s of R%.56,000 and Rs. 64,000 respectively.

After one year they earned a profit of Rs.2 ind the share of each one.

Solution: The simplified form of capital share ratip:

Saud’s share ' Ammar’
56,000 : 64

56 : 6\ \
Sum 07f ratios E 15 %(b

7 -
Total profit - @ 2; '@
Saud’s profit 6\ {'K = 7 % 1500 = Rs. 10,500

Ammaa%@ % — x 22500
@0 - 8 x 1500 = Rs. 12,000

Example 2(g i started a business with a capital of Rs. 15,000. After 5 months Umar also joined him
th an investment of Rs. 30,000. At the start of 9 month's Usman joined them by investing
$.45,000. At the end of the year, they earned a profit of Rs.406000. Find the share of each
one.
Solution:  Tahir’s investment for 12 months = Rs. 15,000
Tahir’s effective investment for 1 month = 15000 x 12
= Rs. 18,0000
Umar’s investment for 7 months - Rs. 30,000
Umar’s effective investment for 1 month = 30,000 x 7
i Rs. 21,0000
Usman’s investment for 3 months = Rs. 45,000
Usman’s effective investment for | month = 45,000 x 3
Rs. 13,5000
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Tahir
1,80,000
180
12

Sum of ratios

Tahir’s share

Umar’s share

Usman’s share

Example 21:

What did

Saud., §Ijltal for 9 Smhs
S ffective capital for |

Solution:

@li’s capital for 5 months
Ali’s effective capital for 1 months

Ali’s capital for 4 months

Ali’s effective capital for 1 months

Ali’s total capital
Saad’s capital for 9 months

Saad’s effective capital for 1 months

Total profit
Saud’s Allowance
Net profit = 58,000 — 16,000

Saud, Ali and Sz@rte

respectively. Sa nages i ecei Rs. 16, i

assignment. mo@i withdraws Rs.9,000 and business is closed after 9 months.
ceivey

profit of Rs.58,000.

.,
\75
Umar Usman
2,10,000 1,35,000
210 135
14 9
= 12+ 14 +9 =135
11600
812607 $
— _‘3} ,406900/ OO
1

12 x 11600 = Rs. BQU
14 11600 < @
—X

&00 Rs. 162400

11600
3\ _x
%1600 Rs. 104400

@@iness with Rs.15,000, Rs.19,000 and Rs.
siness and receives allowance of Rs. 16,000 for this

12,000

Rs. 15,000
15000 x 9
Rs. 1,35,000
Rs. 19,000
19000 x 5
Rs. 95,000
Rs. 10,000
10000 x 4
Rs. 40,000
95,000 + 40,000
Rs. 12,000
12000 x 9
Rs. 10,8,000
Rs. 58,000
Rs. 16,000
Rs. 42,000

months

Il

Il

= <,
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Ratios of Capitals Saud’s . Ali . Saad’s
1,35,000 : 1,35,000 ; 1,08,000
135 + 135 : 108
15 : 15 : 12
5 4 5 : 4
Sum of ratios = 5+45+4=14
. 5 3000
Tahir’s share = ; Mx
= 5x3000 \b
= Rs. 15,000 O
Saud’s allowance = Rs. 16,000

Saud received = Total of Saud’s Profit + @anee

15,000 + 16,000
= Rs. 31,000

1. Aslam and Akram invested Rs. 27,000 and Rs. 30,
Rs. 66,500 at the end of the year, find the profit ffe

2. Amina and Maryam started a business wiQ N
ofito

start a business. If they earned a profit of

hone.

ent of Rs. 30,000 and Rs. 40,000 respectively in
one year. Atthe end of the year they earged 00. Find the share of each one.

3. Two partners contributed Rs.4000 é\i{b 30 t contributed for 9 months and the 2nd

contributed the amount for 7 months. Rs. 11,590 between the partners.

4. Saad, Saud and Saeed startcd mcss ith*€apital of Rs. 12,000, Rs. 18,000 and Rs. 24,000
respectively. At the end 01 1 th y&red with a loss of Rs.13,500. Find the share of each in

this loss.
5. Akram and Asghar st; %usm Sy with Rs. 9,000 and Rs. 11,000 respectively. Akram withdraws
Rs. 1000 after 6 1 nths of his withdrawal Asghar invested Rs.1000 more. After a
year they earne fit of . 0. Find the share of each in the profit.
i B and C start®d a firm with Rs. 20,000, Rs. 16,000 and Rs. 18,000 respectively. A
r4 months, B for 6 months and C for 8 months. Divide a profit of Rs. 12,000 among

When a person dies, then the assets left by him are called inheritance and it is distributed among his legal
inheritors according to Islamic Shariah Law. In Islam,the principles of distribution of inheritance are given
below.

e First of all his/her funeral expenses and all his/her all debt be paid.

e Then execute the will upto 1/3 of his/her property if asked for.

e Then distribute the remaining inheritance accordingly.

The procedure is illustrated with the help of following examples.

Example 22: A man left his property of Rs.640000. A debt of Rs.40,000 was due to him and Rs.5,000
was spent on his burial. Distribute the amount between his widow, | daughter and 2 sons
according to the Islamic Law.

- <
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Solution: Total amount of property
His debt

Burial Expenses

Rs. 640,000
Rs. 40,000
Rs. 5,000

Total amount paid

Remaining amount =

Widow’s share = l

Remaining Inheritance =

Now, Ratios of shares

Sons

2

2x2=4

Sum of ratios =

Share of 2 sons

Share of each son

Share of one da%g .

Example 23: Mst. Zainab Begum djg8,1 ving(
distributed among%@

—x 595,000
8

595,000 — 74,375

© 3
\—@20,625
s. 104,125

her a property of Rs.802500 which was to be
banK@nother and two daughters. The husband got % , mother

D

40,000 + 5,000 — 45,000
640,000 — 45,000 =

Rs. 595,000
Rs. 74,375

Rs. 52 %25
O

Daughter
1 O

416,500
16,500

= 208,250

got % and re@ng for&yghters. Rs.7,500 was spent on her burial. Find the share of

each on®

Solution: $®Q

Total amount left
Expenditure on her burial
Remaining amount

Share of her husband

Share of her mother

Total share of her husband and her mother

Remaining Inheritance

Rs. 802,500

Rs. 7,500
802,500 — 7,500
Rs. 795,000

l x 795,000
4

Rs. 198,750
1 795,000

6

Rs. 132,500
198,750+ 132,500
Rs. 331.250

795,000 — 331,250
Rs. 493,750

= <,
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Share of 2 daughters = Rs. 46,3750
Share of each daughter = 4633750
= Rs. 231,875

f Exercise 1.24 }

L A man left Rs. 240000 as inheritance. His heirs are 6 daughters and 2 sons. ’jld the share of each

inheritor so that a son gets twice of his sister's share. O
2 Allah Ditta died leaving a property of Rs. 850000. He left a widow, two @zmd one daughter. Find
the share of each in the inheritance if the burial expenditure was Rs. @
3. Akram left a wealth of Rs. 780000. His heir are a widow, 3 sons an%f
of each one if the funeral expenses is Rs. 30,000 and a loan ,000 is due to him.

aughters. Calculate the share

4. Aman died leaving a saving of Rs. 72,000 in the bank. Find th&hare of each: widow, one son and one

daughter.
¥ Aslam left a property worth Rs. 650000. He had&e@& 50,000 as debt. The remaining amount
was divided among his 2 sons and 2 daughters. findghe share of each.

ets. Find the share of each when a debt of

6. A person died leaving behind inheritance Q ,U()ﬁ)ism’bute the amount among 4 sons and 3
ha a dau

daughters so that each son gets double Q
Rs. 80,000 was also to be paid.

75 Wife of Ahmad died leaving behijag 2 ught%&sm. If Ahmad gets % of the inheritance of
Rs. 180,000. The remaining t
twice of a daughter's shar ea Qfshare of each daughter, son and Ahmad.

X
N
3 »“SUMMARY j

A forgj eﬁ'ency exchange rate is a price that represents how much it costs to buy the currency
of try using the currency of another country.
If the S€lling Price (S.P.) is higher than the Cost Price (C.P.), then profit occurs.

Profit

—— x 100%
Cost Price

Profit percentage =

If the cost price (C.P.) is higher than the selling price (S.P.), then loss occurs.

Loss percentage = LO—SS, x 100%
Cost price
Percentage Discount = _Discount 100%
5 Market Price

- <
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When we borrow money from bank to run a business, the bank in return receives some extra
amount along with the actual money given. This extra money which the bank receives is known
as markup.

The amount we borrow or deposit in the bank is called principal amount.

The rate at which the bank gives share to its account holders is known as profit / markup rate. It is
expressed in percentage.

The time for which a particular amount is invested in a business is known as period.

Profit / Markup Principal x Time x Rate

Or I = P X R X T = PRT \E
P:RxT OO

Markup
Rate = —— ;
Principal x Time t

Life insurance is an agreement between the policy ownel‘ﬁ&g insurance company for an agreed
time period.

Vehicle insurance provides a protection against g e vehicle. The amount of policy in this
case depends upon the actual value of the vehi

A business in which two or more persons usiness and they are responsible for the profit
and loss is called the partnership.

When a person dies, then the assets le y m ar\& inheritance and it is distributed among
his legal inheritors according to Isla

The relation of equality of two ra#ps 1 calIe ortion It is denoted by ::

Ratio is a comparison of two t1 139 0 me kind. Ratio is denoted by : e.g., ratio a isto b
is written as a:b, ratio ¢ is f

If three quantities a, b é‘g as: a: b : b ¢, then these quantities are in continued

proportion and bl&@ the m portional.
\ - -
\Q f Review Exercise (1b) j

Four™etions are given against each statement. Encircle the correct one.

(1) If @ is not a member of the set A, then symbolically it is denoted by:

(a) ae A (b) a\A (c) agA (d) an A
(i1) Which of the following is not a set?

(a) {1,2,3} (b) {a, b, c} (©) {2,3,4} (d) [1.22.3}
(111) A set consisting of all subsets of the set A is called:

(a) subset (b) universal set (c) power set (d) superset
(1v) [fu=4{1,23,..10} and A= {2.4,6....., 10} and B={1,3.,5, ....,9},

then (A —B)C is equal to:

(a) U (b) B () A d ¢

r e =, gy
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(v) [fP(A)=1{¢, {a}, {b}, {a, b} },then set Ais equal to:

(@ ¢ (b) {a} (c) {b} (d)  {a b}
(vi) Proportion means:
(a) equality of two ratios (b) equality of quantities
(c) inequality of two ratios (d) inequality of quantities
(vii)  Product of extremes is equals to:
(a) direct proportion (b) inverse proportion
(¢)  product of means (d)  division of mea*
(viii) Arelation in which increases one quantity causes proportional incre@ the other quantity

is called: 0
(a) compound proportion (b) ratio ﬁ

(c) inverse proportion (d) direc rtion
(ix)  The comparison of the quantities of same kind is cajle, +
(a) proportion (b)
(c) compound proportion iverse proportion
(x)  The relation between two or more proport' alled:
(a) compound proportion ) direct proportion
(c) proportion (d) inverse proportion
(xi) A person who buys Ilﬁ, mxmdnu. 1 an insysgnce company is called;
(a) insured lesser (d)  beneficiary
(xii)  To reduce the price 0’[ an dlt @ ron et price is called:
(a) discount (b proﬁt (c) period (d) insurance
(xiii) The time for which,a ular a mL 1s invested 1n a business 1s known as:
(a) profit @ prate (c) period (d) principal amount
(xiv) A business i 1n V wo 0 01 persons run the business and they are responsible for the

profit and L 1] .
(a) partnership  (c) markup (d) principal amount

(xv) 'I'l@pnu of a toy*car is Rs. 100. If it is sold at 10% discount then the selling price of

h ar:
Rs. 90 (b) Rs. 110 (c) Rs. 80 (d) Rs. 120
(XVINQWhen a person dies, then the assets left by him are called:
(a) period (b)  principal amount

(c) inheritance  (d) discount
2. Define the following:

(1) Direct proportion (i1) Inverse proportion  (i1i))  Compound proportion
(iv)  Loss percentage (v) Discount (vi)  Markup
(vii) Inheritance (viii) Vehicle insurance (ix)  Life insurance
3. Write all subsets of the following sets:
(1) A={1,2,3,4} (i) B={a, b, ¢}
4. Write the power set of the following sets:
(i) C={2,4,6} (i) D={+ —, %, +}

N'oT'Fonﬁ;E RP
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U= 01,2 3 suvaans , 10}, A={1,3,5,7}and B = {2, 4, 6, 8, 10}, then verify

(AUB)°= AN B°

In a survey of a primary school students, it was found that 20 students have cars, 15 students have
motorbikes, 5 students have both and 3 don't have any of them. How many students are there in the
survey?

Mrs. Razia paid her driver Rs. 2500 for 5 days. What amount will she pay him for 10 days? Also
draw its graph.

If a motorbike needs 20 litres of petrol for a travel of 160 km. Find ho ‘mh petrol will be
required to travel 360 km. Also draw its graph. b

If 15 men take 85 days to build a wall, how long would it take fo @? Also draw its graph.
10 lions can eat 500 kg meat in 10 days. How many lions will ea’{b

draw its graph.

A factory can manufacture 200 items in a day using r@unes. How many items can be
manufactured by using 14 machines in 4 days? &

25 labourers can construct 5 rooms in 18 days. Iy many days can 10 labourers complete
10 rooms of the same size?

A factory marked price of the articles 25%
Rs.5000 and its selling price is Rs. 4500. j#

Saeed invests Rs.12,000 at 81% per gga

me meat in 5 days? Also

e the cost price. The cost price of an article is
discount % given to the customer.

ofit. N@]uch would the amount be after 2 years

and 6 months? - Q

Faheem got his car insured at a gate 0¥3% f@ears. The worth of his car is Rs. 850,000. Find
the total amount paid as premuyhg 1Y rate of depreciation is 10% per year.

Aslam started a business wi .35 er 3 months Akram joined the business with Rs.4000

and after 6 months AS( veste =5000. At the end of the year, they earned a profit of

Rs.1620. Find the sh profit.

Asghar Ali die%@asset Rs. 655275. Funeral expenses were Rs. 5275. He had to pay
Rs. 50,000 %bt. fter maKWwg these payments, his widow shall get é of the remaining property.
Find th @ f his son and one daughter when share of son is double the share of his daughter.
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Domain 2 | Algebra

Sub-Domain (i): Number Sequence

and Pattern(s)ab

¥
or

Students’ Learning Outcomes

After completing this sub-domain, the students will be able

e differentiate arithmetic sequence and geometric Ive real life problems involving sequence and
sequence ttern
e discover terms of an arithmetic sequence using: Advanced/ Additional
< term to term rule O e discover terms of a geometric sequence
% position to term rule ° nstruct the formula for general term (nth term)
e construct the formula for general term (nth ter& “geometric sequence
of an arithmetic sequence O %@

\0(\;\0K

Can you see
the pattern
on the floor?
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2.1.1 Number Sequence

A number sequence is a list of numbers arranged in an order. For example,

Each number in a sequence is called a term. Here 2 is the first term, 4 is the second, 6 is the third, 8 is the
fourth and 10 is the fifth term of the sequence. Three dots (...) means so on.
In the above sequence, the numbers are arranged in an order i.e., every next number éwmined by adding 2

in the previous term. Q
Example 1: Identify and complete the following pattern: y fact!
(i) 1,237,138, 251, .57 e sequence that goes on

forever is called an infinite

a L,49 _ ,_ ,36,49,__ .8l &@ sequence. Otherwise, it is

Solution: called finite sequence.
(1) 1, 3, 7, 13, ; 31,
| - S . NN
T _1 "

+2 +4 6 8 +10 +1 14
Here the difference between 1" and 2™ term i@e. 3 — 1 =2 and 2 added continuously in next

difference. Similarly,
7-3 = 4 s\ \®
13-7 = 6 O 6@’
So, 5"term = 13 Qs = 21

6" term 2’\ IK

7‘“term@l 2N 43

g r@— 4 \: 57
Hence

933 ?a 133&: laﬂa 57 TryyourSEIf!
 N@F 1,23 4.5

(11 36, 49, , 81

H 3'4'5°%6°7
; 4 « What will be the next
I"term = 1° = 1
; ) term in this pattern?
2%term = 2° = 4 « What would be the
3term = 3 = 9 100" term? )

So,
4"term = 4 = 16
5"term = §° = 25

and so on.
Hence

1,4,9,16, 25, 36, 49,64, 81
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r Exercise 2.1 J

Identify each number pattern and complete the sequence.
1. 28, 24, 20, 16,— ,—

3 1,2,4, Tes— B

3 '77.66,55,—. 33,22,

4. 50,100, 150, —, 250, —, 350, — GE
5. —,—,243, 81, 27,—, 3,— @)

6: —,—, 11, 17, 24, —, 41, 51 \p

2.1.2 Arithmetic Sequence d"
gg\gutive terms 1s a constant

A sequence of numbers such that the difference ‘d’between two con

a, a,+d, a +2d, a +3d Q
Where g, is the first term of the sequence and ‘¢” isthe*common difference.
a =a,+0 =a + (17
a, =a+td =a + l)d

a, =a,td a&l)d

a, =a,+d
So, we conclude that @6 K

Where a, is the n" ter neralﬁn of an arithmetic sequence.
Example 2: Find the n" o ral te arithmetic sequence 2, 5, 8, 11, ...
Solution:

Here Q] =2, d=5-2=3

We @1

a, =a+mn-1)d

Putting a, = 2,d=3, we get

a=2+mn-1)3)
a=2+3n-3

a =3n-1

Thus the general term of the given arithmetic sequence is 3n — 1

Example 3: Which term of an arithmetic sequence 3, 8, 13, ... is 83?
Solution:
Here a=3 d=8-3=35, a,=83

P ey,
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Using a=a+mn-1d
83=3+m-1)>5 (a,=83, a=3, d=35)
83=3+5n-5
83=—2+5n
83+2="5n
85=15n

R

Hence 83 is the 17" term of the arithmetic sequence 3, 8, 13, ...

Example 4:  Find an arithmetic sequence where a, =2n — 7

Solution: \\'Q
Given that +
a =2n-17 /&@

Putn=1 @
a=2(1)-17
Putn=2 é\
go= D2} —F = Q
Putn=3 x
=213)—

Hence the reqmred arlt ic sequ %
2.1.3 Term to Term Rulé \ (Sm
to the next.

A rule which describes how to om

For example, : @
2,6, 10,

This is an arlthmetuence and common difference is 4. So, we
can find nextte dding 4 in previous term.

ie. =g, +d=14+4=18
a,+d=18+4=22
Hence the general formula for finding next terms by term to term rule in arithmetic sequence is
a=a,6t+d

2.1.4 Position to Term Rule

A position to term rule defines the value of each term with respect to its position.

Try yourself!
2,6,10, 14, ...

Can we find 200" term of

the given sequence?

For example,
2. 5. 09 .
Let us explain it through table

NOT FOR SALE-PESRP
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- 2 Times Table
Position . Terms
(2 x Position)
| 2 3
2 4 5
3 6 7
4 8 9

Rule: Multiply the positionby 2 thenadd 1.

It can be written as 2n + 1, where # is the position of the term.

We can find any term from this rule.

a, =2x5 +1=
a, =2x50 +1 =
d=2 x100+1 =

Example 5:  Find 23" term from position

11
101
201

following arithmetic sequences:

(i) 4,8,12, 16, ...

(ii) 5,8, 11,14, ...
Solution:

(1) 4,8,12, 16, ...

O

QO

@' Key fact!

&Q}

to term rule ;@

<
$®

N
OO

Term to term rule is not helpful
if you want to find a term that is
far away from the ones that are
known. Whereas position to

termrule is more powerful.
\_ J

Pgsiffon 4 Tifhgs Table Terms
CEE:' \J 4 4
RO 8
o 12 12
16 16
&Q, : Rule: Multiply the position by 4
So, a,=23x4=92
(i1) 5,8, 11,14, ...
Position 3Times Table Terms
1 3 3+2=15
2 6 6+2=28
3 9 9+2=11
4 12 12+2 =14

Rule: Multiply the position by 3 then add 2

So, @,=23x3+2=69+

2=T71

- <
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f Exercise 2.2 }

I State whether the following sequences are arithmetic or not. If a sequence is arithmetic, then find the
common difference.
(i) 7,190,143, 16, .. (i)  3,-2,-7, -12,...
(i)  1,4,9,15,... (iv)  5,5,5,5,...
2. The " terms of the arithmetic sequences are given. Find the arithmetic scqucbwrzach.
(1) a,=4n-3 (i) a,=2n-5 0

(i) a,=n+2 (iv)  a,=3n-1 \0
3 Find the general term of the following arithmetic sequences: ~\§:
(i)  6,13,20,27.,... (i)  5,7,9 11@
(i)  4,9,14,19,... (iv) 2, lf,&
4, Which term of the arithmetic sequence 1,4, 7, ...1s9
Which term of the arithmetic sequence 2, 5, 8, ... i&

6. Find the next two terms by term to term rule of §rithfnetic sequence.
(i) 208 14545 (i1) 3 -
7 Find the indicated term of the arithmeti&ﬁqucnce ion to terms rule.

(iy  15,21,27,33,...a, % ,9,16,23,...,a,
B Find the indicated term of the ar't@ttic se%n :

(i) aS,d3,aﬁ?é\6 ‘\0 G a=12,d=2,a.=7
(i) a=5,d=5,a, ={ \' (V) @=9d=3%4;=7

2.1.5 GeometricS nce
Geometric sequence is a sequence inWhich each term is obtained by multiplying a non-zero constant ‘7’ to

the preceding tern@Q

Z 3
G, B EF JQF o

, 1s the first term and 7 is the common ratio

Here
] 1-1
a,=ar = ar
= | 2-1
a,=ayr = ar
2 3-1
a,=ar = ar
= B, = 41
a,=ar = ar
Hence in general

-1
a,=ar

. I .
Where a, is the 1" term or general term of the geometric sequence.
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Example6: Findthe 5" and n" term of the geometric sequence 1,2,4, 8, ...
Solution: 1,2,4,8, ...

cre ] ’ 1 2 4
Using a, = g
= (D"
a == 2:1-!

Putn=5 6&

a=2"= 2"'=16
Example7: Find the geometric sequence where general termis a,=4.(— @

Putn=1

a=4.(-4)" = 4.(-4)’ =4 @
Putn=2 &
a=4.(-4)" = 4.(-4 st

Putn=3

= - s& ; Q}‘Z)
Putn=4 %

a=4.(— =256
Hence the required geometric sequé 4,~‘(@ 256,.

2.1.6 Real life Situatj @nv

&mg Sequence and Pattern
Example8: There afeé&assen% e first cabin of train, 100 passengers in the second cabin and 150
pwrs in the thirddcabin. If the number of passengers increases in the same pattern, find

Solution: ‘
Giventhat  a=4.(-4)"" &G

t er of passengers in the 8" cabin.

Solution: @
he sequence is

50, 100, 150, ...
[tis an arithmetic sequence
Here a=50,d=100-50 =50, n =8
Using a, = a + (n=-1)d
50 + (8—1)(50)
50 + 7(50)
= 50 + 350 = 400
Hence there are 400 passengers in the 8" cabin of train.

P~  —y,
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Example9:  Acartravels 250m in the 1™ minute, 350 in the 2" minute, 500 in the 3" minute and 700m

So,

in 4" minute. If the car increased its distance travelled in each minute with the same pattern,
find the distance that the car travelled in the 7" minute.

Solution: The sequence is
250, 350, 500, 700,...
+100 +150 +200
a, = 700 + 250 = 950 O&
a, = 950 + 300 = 1250

Hence, the car will travel 1600m in the 7" minute.

O
@ = 1250 + 350 = 1600 .*,S‘Q

r Exercise

Which of the following sequences are geomet equence is geometric, then find the common
ratio.

(1) 1,2:3.4,... (11) QIOOO\G ()  2,4,8,...

(iv) 16,8,4,... (V) (viy 1,1,0,1,...

Find the general term of the followj ng& ences

(i) 1,4,16,64, ... ' ,48, ...

(i)  15,45,135,. % 0 50,125,..
Fmdthcﬁlstfourtcrms metr equence. Where the gencralterm is given.

i  a=3. 2“* a, 4(2)"'

(ili) @n= % an=35. ( )” =
Find thg1i dtermofgeomemcsequence

(0 %,r-lﬂ,m—? (i1) a=3,r=3,a,=?
(1i1) a=512,r=%,a5=?(i\-’) a=7,r=2,a,="?

A writer wrote 120 words on the first day, 240 words on the second day and 480 words on the third
day. If the number of written words are increased in the same pattern, find the number of words wrote
on the 10" day.

The sum of interior angles of a triangle is 180°, of a quadrilateral is 360° and of a pentagon is 540°.
Find the sum of the angles of an octagon (8 sides).

Abdullah’s exercise trainer suggests jogging for 10 minutes each day for the first week. After each
week, he suggests to increase that time by 5 minutes per day. At 6" week how many minutes will he
jog?
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[ summary )

A number sequence is a list of numbers arranged in an order.

éo/

If the sequence goes on forever, then itis called an infinite sequence. Otherwise, it is called finite

sequence.
A sequence of numbers such that the difference d’ between two consecutive terms is a constant is
called arithmetic sequence.

ay,a td, a1 +2d,a +3d, ... $

Where as, a; is the first term of the sequence and d is the common diffe
A position to term rule defines the value of each term with respect {o4

Term to term rule is not helpful if you want to find a term that is ay from the ones that are

known. Whereas, position to term rule in more powerful.

Geometric sequence 1s a sequence in Wthh each term is ;% by multiplying a non-zero
constant r to the previous term ai, air, air?, air’,

Where a) 1s the first term and 7’ the common ratg;&
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Sub-Domain(ii): Expansion and
Factorization

Students’ Learning Outcomes \ X y
S

After completing this sub-domain, the students will be able to: S
¢ recall the difference between e apply algebraic iden@s to solve

< openand close sentences problems like (103), 097, 101x 99

%+ expression and equation Advanced /Additic

% equation and inequality e identify base, ‘3 exponent and its
e recall addition, subtraction and value

multiplication of polynomials * use Scﬂ otation/standard form to
Division of Algebraic Expressions express Wery large and very small
¢ divideapolynomial of degree up to 3 by

& amonomial ° tlve negative, fractional and zero

< abinomial lces

addition, subtraction, multiplication and

s b?
division il
Basic Algebraic identities Y S <

. 3 g2
e recognize algebraic identities a use & i 2ab + b~ c
them to expand expressions 0 “» + bxy + ¢y (By midterm break)

< (a+b)2_a +b2+ZGb KOK (a+b)3”a +3ab(a+ b) + b
o 2 _
> (@a-b)=a’+b % (a—b) =a* - 3abla—-b) - b

(a+b)(a—b)4® ec)

i

o simplify algebraic expression mvolvmg Q pp]ythe law of exponents/indices

It is ca]]u.,d R

| Expansion
$® GX]‘JOnel‘II ) | D V.
Of X _//__,I(j /\

/_

M — D=~

/
< H() \_/ \)[ 1 Itis caIIed )
.j""_\l Itis called /,\ ) ) \_ constant and

— . | ( |
( “variable or base / \ co-efficient |/

92 4| Factorization | Cywyrr

Do you know?

Expansion and Factorization are inverse of each other.
Expansion means “removing brackets” and Factorization
means “adding brackets”.
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2.2.1 Closed Sentence

A closed sentence is always true or always false.

For Example:

(i) 12+4=3 (True)
(i) 6 is an even number. (True)
(iii)) 4x9=9+9+4+9+9+9 (False)

2.2.2 Open Sentence \E
An open sentence is neither true nor false until the variables or unknowns ha\ré@eplaced by specific

values. \ C
For Example: ‘\:
(1) x+4=10
G) 3y=—4=0. &@

The above sentences in (i) and (ii) are neither true nor %because we do not know the values of
xand y.

Algebraic Expression

An expression which connects variables and cofigidnts by alggbraic operations of addition, subtraction,
multiplication and division is called an algebrajg expression® algebraic expressions are given below:

(i) 14 (ii) x+{\ (iii) 45 (iv) -‘—2+y v) 3y+7z——g~

uation . 0 K )
R li Qtw SO

A sentence that shows equa wo expressions is called an equation.

e
For Example: A o
Key fact!

(1) +5 =
ii@ T —6 = 5—73x Expression Equation
e TItisonesided. e [tis two sided.
) x+3 _ 2x—4 e It has no relation | ® It's relation symbol is
3 symbol. equality (=).

Inequality

An inequality is a statement that contains one of the symbols: <,>, < or >.

(i) 3<4
(i) 7-3y =9

A Eesn
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2.2.3 Polynomial

Definitions
Polynomial

A polynomial expression or simply a polynomial is an algebraic expression consisting of one or more
terms in each of which the exponent of the variable is zero or a positive integer.

Not\eL

For Example: 13,—x, 5x +3y, x*—3x +1 are all polynomials.
The following algebraic expressions are not polynomials.

x'z,—Jl;, ¥—=x3+3,x*+y*—7and £+53|f 2x3/7

i N
Degree of a Polynomial N7
Degree of a polynomial is the highest power of a part (term) in a omial. Degree of a term in

as3+4="7
Coefficient of a Variable

In a term, the number multiplied by the variable is calledﬂc;fﬁcient of the variable as well as constant.
In 4x + 6y, 4 is coefficient of x, 6 is coefficient of y ghd both (4 & 6) are constants.

a polynomial is the sum of the exponents on the variables in & erm. The degree of 2x’)* is 7

2.2.4 Recognition of Polynomial inQne, T%and More Variables

(a)  Polynomials in one Variable

Consider the following Polynomials: O (b
() x*+4 (11)x— %‘?-Fyz—ywﬂ (iv)y’—y+ 8

In polynomials (i) and (i1) x is th’ ble @polynomlal (ii1) and (iv) y is the variable. All these

polynomials are polynomlals i leK

(b) Poly nomlal arlaé'

Consider the followm noml

(i)x?+y (11) xzy xy+6 (i) x’z+ xz+ z (iv) x’z + 8
In polynomial (&(n) x, vy are the variables. In polynomials (iii) and (iv) x, z are the variables. All
these polynomj e in two variables.
() P(ﬂﬁmdls in more Variables

x’yz + xy’z+ xy +1 is a polynomial in three variables x, y and z.

2.2.5 Recognition of Polynomials of Various Degrees (e.g., Linear,
Quadratic, Cubic and Biquadratic Polynomials)

(a) Linear Polynomials (ax+ b ;a+0)

Consider the following polynomials:
O =x+2 (i) x (i) x+2y  (iVx+z

In all these polynomials the degree of the variables x, y or z is one. Such types of polynomials are linear
polynomials.

r e =, gy
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(b) Quadratic Polynomials (ax’+bx+c;a#0)
Let us write a few polynomials in which the highest exponent or sum of exponents is always 2.
i ¥ () x*-3 (iii) xy+1

In the first two polynomials, x is the variable and its degree is 2. In the third polynomial, x and y are the
variables and sum of their exponents is 1 + 1 = 2. Its degree is also 2. Therefore polynomials of the type (i),
(11) and (ii1) are quadratic polynomials.

(¢) Cubic Polynomials (ax'+ bx’ +cx+d ; a+0)
Consider the following polynomials: \b
G SP+F—dx+1 (i) xy+xl+y-2 O
The degree of each one of the polynomial is 3. These polynomials d cubic polynomials.
(d) Biquadratic Polynomials (ax'+ bx' +ex’ +dx + e ; ‘LF

Let us take a few polynomials of degree 4.
i) xfxly £ HyI-1 ) Yty ?&y + 8
These are biquadratic polynomials.

<
r Exe%@ill j

l. Separate the open and closed &.enteme
(1) Ix+4=1 11) (b (iii) 5x4=20
(iv) Sy+7=y 10+40 (vi) 72+8=9

2 Separate the expressions an@ ions

(1) 2x—-1=0 % =
(iv) 2y+3& }p\'x2 x*l— (vi) x=-—
3. Separate the equa

ln IeS
(i) 3x+7> _5< Giy  Se-d=me
(i) 7@ W) Ae=7 o) med
Sep@l

4. he polynomial expressions and expressions that are not polynomials
(i) o+ x—1 (i) Py+x?+7 (iii) x2+y+7
(iv) i2+l—y—2 v) xX-x+y-1 (vi) :Jnc“JchE%rSJchl
y X 2
N What constants are used in the following expressions?
(i) Tx— 6y + 3z (i)  5x*-3 (iii) 8x*+2p+5
(iv) 9y+3x-2z
6. Write the degree of the polynomials given below.
(i) x+1 (i) »P+x (i) »XF-xp+1

(iv) H+x2+y2 -1

P e"—______________—-
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7. Separate the polynomials as linear, quadratic, cubic and biquadratic.
(i) 3x+1 (i) »%-2 (i) -y
(iv) x+y & P-x—=2 (vi) x*+ 2+ a2
(vii)  x3? + xy (viii) x*+xp+8

2.2.6 Operations on Polynomials

Addition, Subtraction and Multiplication of Polynomials

(i) Addition of algebraic expressions (Polynomials)

[f Pand Q are two polynomials, then their sum is represented as P + Q. In order td @ i two or more than two
polynomials we first write the polynomials in descending or ascending ord ace the like terms in the
form of columns. Finally, we add the coefficients of like terms.

Example I: Add3x*+5x*—4x, x**-6+3x*and 6—x* —x &

Solution: 3 + 5x2 - 4x + 0
X+ 37 + Ox
o’ — X% —

Sum: 4x3

(ii)  Subtraction of Polynomials

The subtraction of two polynomials P and Q% reptese \@P— Q or [P+ (- Q)]. If the sum of two
polynomials is zero, then P and Q are called (ady lV%@ of each other.

If P=x+y and —x—y
Then P+Q = (x + ) +,({PYY =

Like addition, we write the poly@\a s in s@dmg or ascending order and then change the sign of
every term of the polynomlal subtracted

is t
Example 2:  Subtrac \i om 55 +x—3x*-9
Solution: Arrang terms polynomials in descending order.

5+ 00 —3x> + x -9

@ +0x*+ 20 + 4% - x +8
Difference: S -22+ A + 2x—17
(iii)  Multiptication of Polynomials

Multiplication of polynomials is explained through examples:
Example 3: Find the product of 4x° and 5x°

Solution: 4x*)(5x) = 4 X 5(* X %) (Associative Law)
= (20) (* X )
= 202" (Law of Exponents)
= 20x°

Example 4:  Find the product of 3x* + 2x — 4 and 5x* — 3x + 3

Solution: Horizontal Method

(Bx*+2x—-4) (5x* - 3x +3)
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=322 (5x2 —3x+3) + 2x (5x2 = 3x + 3) —4(5x> = 3x + 3)
=15x* =93+ 9x2 + 10x° — 6x2 + 6x —20x2 + 12x — 12
=15x*+(10-9) 3 +(9-6-20) x>+ (6 + 12) x— 12
=154+ - 17+ 18x - 12

Example 5: Multiply 2x-3 by 5x+6

Solution: Vertical Method
50 + 6
Xx2x — 3
10x2 + 12x omials is also a
—15x—18 cgree is equal to the
f the two polynomials.
102— 3x—18 PO

(iv) Division of Polynomials
Division is the reverse process of multiplication.

The method of division of polynomials is explained throu, %’nples.
Example 6: Divide (—8x?) by (—4x) ’(

Solution: (-8x%) + (—4x) = (-8x*)x !

AP

="y O %(b
Example 7: Divide x3—2x+4by§ K
Solution: .\ SO

If a polynomial is exactly
divisible by another polynomial,
then the remainder is zero.

N
A 2 ) W\Jor? - 2v+4
+ 2x?
6: Dt Dy
$ F2x° F 4x
2x+4
+2x+4
0
f Exercise 2.5 J
1. Add:
(1) 1+2x+3x%3x—4-2x%, x> —5x+4
(i) a@*+2a*-6a+7,a+2a+5,2a>+2a—-a*-8
(iii) @ —2a?b+ b, 4d° + 2ab* + 64°b, 2b° — 54° — 4a*b
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2.2.7 Basic Algebraic Formul %(b‘

" Expansion and Factorization

Subtract P from Q when,

(i) P=3x*+5"+2"—x ;O=4*+ 270+ —x+1
(i) P=2x+3y—4z-1 ;0=2y+3x—4z+1
(i) P=a’+2a’b+3ab*+ b’ ; 0=a>-3a% + 3ab*— b

Find the value of x — 2y + 3z where x = 24> — a@® + 3a + 4, y= 2¢° —3a*+2-2a
and z=a* + 34> — 6 — 54°

The sum of two polynomials is x> + 2x — y*. If one polynomial is x*> — 2xy + 3, then find the other
polynomial.

Subtract 4x + 6 — 2x% from the sum of x> + x2 — 2xand 2x° + 3x— 7 O

Solve the following: 0
(i) (x+3)x*-3x+9) () (B2-Tx+ 5)(4x2‘i%'Q)

(i) (a+b+c)(@+b*+c*—ab—bc—ca)

If P=x*—yz, O=y* — xz and R = 2> — xy, then find PQ, }Qnd POR.
Simplify:

@  (E+ri—6)s=2) (i) (2 - 19 @(xu)

i) =P E—3) (w)(x3 X —24) = (x +2)

What should be added to 4x*—70x>+12x Q it becomes exactly divisible by 2x+1?
Ox+

\l@mes exactly divisible by x— 3?7

For what value of p the polynomial 3x;

@ (4.'1-1-1'))2—::12-i-Zm';'-i-b2

Example 8: Evaluate (107)° b)?\ fo@&

Solution: (107)> = (100

ﬁﬂ% m 7y

o (a- —2ab + b?
Example 9 the formula, evaluate (87)
Solution: Y =(90-3)
=(90)* —2(90x 3) + (3)?
=8100-540+9
=7569

e a*—b=(a+b)(a-b)

Example 10: Using the formula, evaluate 107x 93
Solution: 107x93= (100 + 7) (100 — 7)

= (100)* - (7’
= 10000 — 49
= 9951
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; 1 1 1
Example 11: Find the value of x*+—, x'+— when x——=2
X X X

Solution: Here, x—— =2

x (Taking square of both the sides)
o el

x) \x
or xj -2+ I— =4

g 0

or ).’2+—_,:4+2

o x1+[7:6 &®+

o ( ¥ .,._ —(6) &takmg square of both the sides)
or (x)*+2(x )(—)+(—) C)

Hz@‘gv

or
I =3{_
or \0 @
f Exerclse 2.6 j

1 Eva @dre of each of the following:

(i) (i) 77 (iii)) 509 (iv) 1006
2. Evaluate each of the following:

(i) 57 (i) (95) (iii) (598) (iv)  (1997)
. 3 Evaluate:

(i) 46x54 (ii) 197x203 (iii)) 999 x 1001 (iv)  0.96x1.04
4, (i) Find the value of x’ +i—2,when X+%=7

- ; 1 |
(ii)  Find the value ofx* + —, when x——=3
X X

(i)  Find the value ofx' + -, when -1 =1
X X

NOT Fonﬁ O
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2.2.8 Factorization

Factors of an expression are the expressions whose product is the given expression. The process of
expressing the given expressions as a product of its factors is called ‘Factorization” or ‘Factorizing’.

(i) Type Ka + Kb +Kc:
Example 12: Factorize 2x—4y + 6z Example 13: Factorize x*—xy + xz
Solution: 2x—4y + 6z Solution: X—xy+ xz
= 2(x=2y+ 32) =xfx—y+iz
Example 14: Factorize 3x*—6xy O%
Solution: 3x>—6xy 0
= 3x(x-2y) \0

(

Exercise 2.7 Q,

Factorize the following:

1. 3%x—9

4. 3minp—6m’n
43+ 32+ 2x

10, 7x*—14x%y + 21x°
13. - 3x)® —6x)°
16. 5x*+ 10x*+ 152
(ii)  Type ac +ad + bc + bd: ’
Consider the following examp
Example 15: Factorize
Solution: 3x+ cx + 62
x)+ Qe+
—® ¢)+e(3+ ¢)
é( te)x+c)

S

S

Example 16:

Solution:

3 6ab—14ac

6.  17x}?-51

9. x3y—x2y + )cy;l

12.  4x?—8xy+ 4x)°

15.  77x*y-33x*-55x%7

Factorize: 2x’y—2xy + 4y*x—4)?
2%y —2xy + 4P —4y?

= 2p(x*—x + 2yx—2y)

= 2y[x(x—1) + 2y(x-1)]

= 29(x—1)(x + 2y)

(

Exercise 2.8

Factorize the following:

l.  ax—-by+ bx—ay

4. X2+ 5x-2x-10

7. Y=9p+ 3y-21

x*—13x-2x+ 26

a*(pq—rs) + b*(pq—rs)
P -

10.
13.

[Se]

2ab—6bc—a + 3¢
xX2=Tx+ 2x—14
xXP—8x—4x+ 32
a(x—y) —b(x-y)
ab(x+ 7)+ cd(x+ 7)

J

X+ 2x=3x-6

LS ]

6. x>+ 3x—4x—12
9. xX>—Tx=5x+ 35

2. yy—a) - b(y—a)
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(iii) Type a’+2ab+b*:

Consider the following examples for such cases:

Example 17:

Solution: 9a* + 30ab + 25b°

Factorize: 9a° + 30ab + 25b*

= (3a)? + 2(3ax 5b) + (5b)?

= (3a+5b)

Example 19: Factorize: 8’y + 8x%7 + 2x)°

Example 18: Factorize: 16x* — 64x + 64

Solution:

16x% — 64x + 64
=16 (x>-4x+4)

=16 [(x)* - 2(2)(x) + (2)*]
=16 (x—2)

N
OO
.\.

Solution:  8x%y + 8x%7 + 2x)°
= 2xy (4x° + dxy +)7)
= 2xy [(2x)’ + 2(2x)(») + (/)]
=2xy 2x+y)
Factorize:
l. x>+ 14x + 49 2,

4. 25x% + 80xy + 64)7
7. x2—34x + 289
10. a*—26a>+ 169

%]

2 2

cQ Lh

1
4x* + 20x°yz + 25232 ‘\Q

RS

X\

g examples for such cases:

2ac c
6. 2 x2_2%€
2 bl
(iv) Typea® - Q
Consider the fi l@'n
Exampl actorize: 25x* — 64
Solution: 25x* — 64
= (5x)°— (8)
= (5x + 8) (5x— 8)
Example 22: Factorize: (3x — 5y)? — 497°
Solution: (3x — 5y)? — 492

=B~ 5§ — (72"

=(3x-5y+7z) Bx—-5y—-"Tz)

f ExercISf@

45?

2a% =6

@

6x°

$e

gt 8
X:ng

—16x° + 4x*

Example 21:

Solution:

Example 23:

Solution:

3 16 + 24a + 94°

6. 4a* + 120a + 900
9. 2 —18xy + 81y2
12, 1-6a*h’c + 9a*b*c?
49 64

i) i N it
Y

a*b*? - 2a* P’ Pd*xy + Hdy?

13,

[8.

Factorize: 16y°h— 81bx*
16525 812

= b (16 — 812

= b [(4y)* - (9%)]

= bithy %) Hy— )

Factorize: 36 (x + y)* — 25(x — y)*
36 (x + y)? —25(x — y)?
=[6(x + M -5 -]

=[6(x +y) + 5(x—y)] [6(x+y) — 5(x—)]

=(llx+y)(x+11y)

- <
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0.987x% 0.987—-0.643x 0.643

Example 24: Use formula to evaluate:

Example 25:
(677 — (323) e 0.987+ 0.643
Solution:  (677)* - (323)° Solution: _ 0.987x 0.987—0.643x 0.643
= (677 + 323) (677 - 323) ” - B 0.987+0.643
= 1000x 354 _(0.987)* = (0.643)’
= 354000 0.987 +0.643
~(0.987+0.643)(0.987 — 0.643)
0.98 3
=0.987-0.
= 0.34&0
f Exercise 2.10
Factorize the following expressions:
. 9-x 2. —6+67 3, @f—zsazbz 4. Xy-x7
5 164> — 4006> 6. a*b® — 64a%b c?mz —343x 8.  5x*—45x
2
9. i+ by-99¢2 0. 753 By 1. (x_gj 30
5) 25

©

2 2
12. 25[x+éj —16(x+1) 13,
4 4

Evaluate the following with the he rmul; K
15 (371)* — (129)? 6. ml'})z ~(325.83)

6 1
(0.567)* —(0.433) Q} (3\'(0.409)2 —(0.391)*

0.567-0.4 0.409-0.391

bk

(v) Typea*=+ b% —¢2:
This type can Be @pliined through the following examples:

(a +% (a—b)? 14,

“

1

X——

I

5
x—_

4

Exampl —2ab + b? — 4¢? Example 27: 4a* + 4ab + b* — 9¢?
Solution: a*=2ab + b —4c Solution: 4a* + dab + b* — 9¢?
=(a—by— (2c) = (2a)* + 2(2a)(b) + (b)* — 92

=(a—-b-2c)(a—b+ 2c)

[ Exercisez.11 )

Factorize the following expressions:
1. a’+2ab+ b - c?

P

y/ a’ + 6ab + 9b* — 16¢2 3.
4. x* —4xy + 47— 9x%? S 9a* — 6ab + b* —16¢* 6.

= (2a + b)* - (3¢)?
=2a+b—-3c)(2a+ b+ 3c)

T

a*+ b* +2ab — 9a°b*
& b —4b—4

——
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(viy  Type ax’ + bxy + ¢y’: (By Middle term Breaking (a = 0,5 # 0, ¢ = 0)
In order to factorize ax® + bxy +cy% we have to find numbers m and n such that

m + n = b and mn =ac. This type can be explained with the following examples.
Choose one pair.
All possible pairs:
Example 28: Factorize x* + 7x + 12 Ix12=12
Solutions: X2+Tx+12 §Xg=}§
= 0 <
=x t4xt3x+ 12 L ¢ Selected Pair.
=x(x+4)+3(x+4) &3x4=12
=(x+ +
G 4) (+3) c" All possible pairs:
Example 29: Factorize 12x* — 17x—7 1% 84 = 84
Solutions: 1267 =11 =17 @ 2x42=84
= 122 +4x—21x—7 + T
@ 4x21=84
= 4x Bx+ 1)~ 7Gx + 1) A 6 14 - 84
=3x+1)(@x-17) 7x 12 =84
Example 30: Factorize 4x* + 13xy + 9)° ,& S:I:C;degf
Solutions: 4x* + 13xy + 97
=4x? + 4xy + 9xy + 9° QC) All possible pairs:
=4x(x + ) + 9p(x + 1x36=36
xX(x +y) + 9p(x +y) Q\ \® Gl
=(x+y)(@x+ ) O (b 3%12=36
% 4x9=136
Q 6% 6=36
@ K Selected Pair.
\_O Kc_) 4%9=36
ﬁ ﬁwrcise 2.12 }
Factorize the follow exp e551011s
1. x2+5x 2 X+ 10x +24 3. ##-15x+56 4.  P+3x-40
5. 4x2+ 6. dx* —5xpy + ¥ il 10x? — 13xy — 97 8. P4 12x% 27
- 10.  3x*—10xy+ 8*

Manipulation of Algebraic Expression

« Formula (a + b)’ = a*+ 3ab(a + b) + b*
Expand (3a + 4b)’

(3a+ 4b)*

= (Sa!)3 + 3(3a)(4b)(3a + 4b) + (4b)*
=27a’ +36ab(3a + 4b) + 64b°
=27d® + 108a*b + 144ab + 64b°

« Formula (a-b)*=a’-3ab(a-b) - b’

Example 31:
Solution:

This type can be explained with the following examples.

P~  —y,
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Example 32: Expand (2a—3b)°
Solution: (2a-3b)}

= (2a)’-3(2a)(3b)(2a—3b) — (3b)*
= 8a>— 18ab(2a—3b)-27b°
= 8a°-36a’h + S4ab* - 27b°

Example 33: If x+ L% 5, then find the value of x* + L3
X

Solution: We have x + l

X

I
W

X

[x+l (x)3+3(x)(l] [x+l] (lj
x x] \x
iy 1) 1
(x+; X +3[x+;)+;3- ®+
1

Il

[a— -
2 =

[ I
Hh-l a\.ﬂ

- -
Mo = B
+ -
2
D

HLO«I

+

I

[am—

-2

h

,I_. ot Hw [

Thus, D
X \

@erc:se 2.13 j
Find the c%f the followi i
(1) +@ (i) 2m+1 (i) a-—2b (iv)

(v) (vi) 3x+10 (vil)  2m+3n (viii)
(ix)

x + 3y (x)  7+2b (xi) 4x-2y (xii)

Ifx+ l =8, then find the value of x* + i}

X -
Ifx— l =3, then find the value of x* — L,'
X 4

Ifx+ 1 7 , then find the value of x° + »1—3
X X

Ifx— Lt 2, then find the value of x* — i‘
r g X

Find the cube of the following by using formula.
(1) 13 (i1) 103 (i)  0.99

! Expansion and Factorization I

103

S5x-—1
4-3q

S5m+4n
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2.2.9 Exponents and Powers

Introduction

Do you know what is the mass of the Earth?

Itis 5, 970, 000, 000, 000, 000, 000, 000, 000 kg.

Can you read this number?

Mass of the moon is 73, 000, 000, 000, 000, 000, 000, 000 kg.

Which has greater mass, Earth or Moon?
These very large numbers are difficult to read, understand and compare. To mak# numbers easy to
read, understand and compare, we use exponents.

Exponents: Look at 100, 000 = 10x 10x 10x 10x 10 = 10 fact!

: 5
The short notation 10” stands for the product 2 umber 105 is read as 10 raised

10x 10x 10x 10x 10. & to the power of 5

Here 10° is the exponential form of 100, 000. “10™ is called the

base and “5” is called the exponent or index. @

Similarity, &
125=5x5x5="5° C)

Here 5° is the exponential form of 125. Q

[ E)@'&cigﬁ\‘%} )

1. Identify the base and exponeggach of Wge following:
(i) 26 (11 {m i (iv) m"
2 Fmd the va]ue of lhe fi

: (iii) 132 (iv) 28
3 Exptcsq the follo%g in ¢ tla] form:

(1) >< (i1)

Convert 243, 32 and 625 in
exponential form. Also identify the
base and exponent of each.

J/

x3x3x3x3x3 (111)  bxbxbxb (1IV)  uUXUXUX VXV

(v) lxllxllxll (vi) axaxaxcxexexexd
4. Ex@rdss ch of the following numbers using exponential notation:
(1) 43 (i) 512 (iii) 729 (iv) 3125

2.2.10 Laws of Exponents

Laws of Sum of Powers

Let us simplify 4°x 4°

Ax 4 =(4xd)x(4x4x4)
=4x4x4x 4x 4 = 4> = 4313

Try yourself!

Simplify and write in exponential
form:
(i) 3*x3°
Thus (i), ot
’ (iii) 6% x (62)

42X 43 — 42+3

\
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When multiplying like bases, keep the base same and add the exponents. In general, for any non-zero
integer x, where m and n are whole numbers.

N+

e = %
Law of quotient of powers with same base
Let us simplify 2°+23
2 2%2%2x2x2

25+23——3—
2 2% 2x 2

- 25 ” 2—3 - 25—3
Thus, 25+23 = 277 _\'5\9
s

When dividing like bases, keep the base same and subtract the d tor exponent from the numerator
exponent.

In general, for any non-zero integer x where m and n are wh @bers.
xlﬂ - xﬂ — xm—ﬂ'

Law of Power of Power
Let us simplify (6*)° KQ \
(6")" means 6" is multiplied two times withlf. (b
42 4 4
(6" = 6'x6 .\OQ KOK ' Try yourself!

Try yourself!
Simplify and write in
nential form:
%8+23
Q: 9+ 98
(iii) H¥+p!

- 64+4

(o
Thus, (6 )’5@‘2

When raising a @’with a power to another power, keep the base same and multiply the exponents.
In general; non-zero integer x where m and n are whole numbers.

(xm)n — xmn

Simplify and write the answer in exponential form.

i (5% i (2 i (8')°

Note: mxn=mn

Law of Power of the Product Try yourself!

Simplify and write the answer
in exponential form,

Let us simplify 3% x 57
x5 =(3x3)x(5x5)

. 43 23
= (3x5)x (3x5) b g
i1,
=15x15=15*=(3%5)" i by b
k 111. o

Thus, 3*x5°=(3x5)’
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When raising a product to a power, distribute the power to each factor.

In general, for any non-zero integers x and y, where m is a whole number.

m

(x"x y")=(xxy)"

Law of Power of the Quotient

5

Let us simplify %

Try yourself!

2 2x2x2x2x2 2 2 2 2 2 [2] CD""e”ib g
) T ] = Y ¥
3 3x3x3x3x3 3 3 3 3 3 \3 £ = mz(—}
Thus \0 i 4
’ : Y 6.
9 2 . 3.3
—=|= & (if) (=2) =t
¥ K3 (i)  5%+3°
m m [xjn @
X +y =| —
¥y &

each factor.

mis v@ number.
G)Q}
&0

When raising a fraction to a power, distribute the
In general, for any non-zero integers x and y, Q

7]

X =y =—'_ Q

Law of Zero Power \O
Letus 51mpllfy T Q&

O

—3 = wll o s (1) Try yourself!
@Q 28 2x2x2 Simplify:
mo, | D “) b:l
By, U$ xX"+y'=x b cot?
BeP=23=2" ... (2) (iif) (5x-3)"

From result (1) and (2), we have 2 =1
Anything raised to the zero power is one.
In general, for any non-zero integer x
=1
Law of Negative Power
Let us simplify
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XX XXX

Reciprocal of a is l
a

XX XX XXXXXXXXX

1 1

4
XX XX XXX X

Now X=X =x =X Byusing x"+x" =x""

So, o L4 oo\b
' Y

When a base is raised to a negative power reciprocal, keep the exponu&hh the original base
and remove the negative sign.

1

m

X

Laws of Fractional Exponents Q
| K

= 4T

ote!
o :(xm)l _ @ G.) )

In general, for any non-zero integer x, where m is a whole nuiber

—m

X E—:

=
b | =
Il

& &

m l
2.2.11 Appllcatlfﬁb xponents
Let us solve some &afyples using rules of exponents.
Example 34: @
Simplify answers in the exponential form.
: 2 5 . 32 a5 2 4 3 : 3)? 16 6
(i) = |x2 (i)  FxFx5 (i) (Px7)+7 (v)  [(2) *3° x5
Solution:
* 2? 5 7=3 5 e 3 2 5 3+2 5
(1) — [X2°=2""%x2 (1) Ix3*x5=3""x%5
: =3'x5
=2%%2° -
— M5 _ o9 =(3X5) =15
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(i) (7Px7)+P =TT (iv) [(23)2@])(56:[zz.xzx36]xsﬁ
ST =[26x3¢]x5*
:?;3 =(2x3)" x5°
=(2x3x5)"
Example 35: Simplify =30°

Q) [3
i 4

2
} @ () ) ‘8@0
o0

1

275" \? 2°x3" x4 +
117 ,;to & X3 K&
w o (B w2 S

Solution:

—2 -2 2
4 4” 3

2 2
N 310 (i) (64)3 =(4x4x4)3
4x4 16 : =(#)3=47=
3x3 9 N& - o
“4x4 16
Px3xd  Px3x(2%
82 % 92 X 62 (23)2 % (32 )2 % (2>< 3)2

2% % 37x 20 25+6 o 37

1

42

11
¥ mx? . 3x 2°%3
23“%xx6“% 24 =2"x3
= i)CS_2 = éx =8x3
D 2 =24
{ Exercise 2.15 j
Using laws of exponents, simplify and write the answer in exponential form.
(i) 2*xs* iy  (2x+3y)(2x+3y) (i) (2*)

NOT FOR SALE-PESRP
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(iv) a®x b° (v) g8 P (vi) ¢x¢
. 3’ 2% a’ , . 0
(vi1) Y (viil) T xd (1X) axa
2.5
{_.‘() 5”)(30 (Xl) ((52)3x54)+5? (Ml) J;yJ:
2 Simplify:
2yt » N

(i) — (1ii)
8xy y

(iv) (27)% (v) (32x'0)§ )
(2) Q;F

(vi))  2x7y’x 2x’y (viii)

(1)

2.2.12 Standard Form

Let us convert the size of Red Blood Cell into ard fowere size of Red Blood cell is 7x10°m.
7107 i

{2
ek %
OQ

10°
g1 q\(,)'K
1000000
=0.0000 q}
Thus, 0.000007m is th Re Cell in standard form.
Example 36: Exp e following numbers in standard form.
@ 3.52x10° Giy ~ 6.31x107*
Solution: i) 3.52x10° (i) 6.31x107*
=3520000

2.2.13 Scientific Notation
We know that the mass of the Earth is 5, 976, 000, 000, 000, 000, 000, 000, 000 kg.
This number is not convenient to read and write. To make it convenient, we use powers.
5, 976, 000, 000, 000, 000, 000, 000, 000 kg.

= 5976 x1000, 000, 000, 000, 000, 000, 000 kg.
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= 5976x10” kg

P Key fact!
=3.976x107x107kg Scientific Notation is a way of
=5.976x10** kg expressing very large and very

small numbers conveniently.

=5.976x10%kg
The above form is called scientific notation.
A number in the form of @ ¥ 10" is called scientific notation, where 1 <a< 10and hisan iileger.

Example 37: Express in scientific notation. O

(1) 78,330 (i) 0. 000000027 0

Solution: (i)  78,330=7.833x10000 (ii) o.oooooooa.\‘
1000000000

=7.833x10" &@
2 _%_2&10-"_27“0
/& 8

=2.7x10
Ex e2.06

l. Express each numbers in standarg formf. %
(i) 5.18x10 1) 9Q3 07" (i) 2.169x 10"
(iv) 7.2x10° K@xm'ﬁ (Vi) 5.4105x107"

2. Express each numbe@(mentl tion.
(1) 5620000 0.0000014 (1i1) 874020000
Gv) 7 586 ,000,000,000.,0 (v) 4,460,500,000,000 (vi) 0.0000000000995
$® summary  J
B An open sentence is neither true nor false until the variables or unknowns have been replaced by
specific values.
o A sentence that shows equality (=) between two expressions is called an equation.
4 Expression Equation

o Itis one sided. e Itis two sided.
e It has no relation|® It's relation symbol is
symbol. equality (=).

® An inequality is a statement that contains one of the symbols: <, >, < or>.

o
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A polynomial expression or simply a polynomial is an algebraic expression consisting of one or
more terms in each of which the exponent of the variable is zero or a positive integer.

In a term, the number multiplied by the variable is called the coefficient of the variable as well as
constant.

Polynomials in which the highest exponent or sum of exponents is always 2, are called quadratic
polynomials.

If P and Q are two polynomials, then their addition is represented as P + Q.

The subtraction of two polynomials P and Q is represented by P— Q or [P (¢ O)].
The product of two polynomials is also a polynomial whose degree is 6@3 the sum of the
degrees of the two polynomials.

If a polynomial is exactly divisible by another polynomial then the er is zero.
The number 10° is read as 10 raised to the power of 5

Laws of exponents: +
B M x" = xm+u @

B M M= M &
- (xm )FF S xrmr @
m (xmxym)= (x><y)m &
n H
. . om_ X (x C)
X =y _ym ‘(y] Q
0 1 \

" X

o Q) %(b'\

Scientific notation is a way of expressing very large and very small numbers conveniently.

P =, Ui
NOT FOR SALE-PESRP



sub-Domain(iii): Linear Equations and
Inequalities

) i e

fﬁax-+ by==z)~n

Students’ Learning Outcomes
k a b#0
After completing this domain, the students will be able to: A
Graph of Linear Equations e  solve simultaneous linear gquations in two
e recall gradient of a straight line variables using %
e recall the equations of horizontal and vertical % elimination met

L7
0.0

linesi.e.,y=candx =a

substitution @ pd
e find the value of “y” when “x"is given, from the

*  graphigaNethod
equation and vice versa e solve prob ‘ om real life situations

e

e plot graph of linear equations in two variables involvj simultaneous linear equations in
ie., t& les
yv=mxandy =mx+c Linear IneqMglities
e interpret the gradient/slope of the straight line solve simple linear inequalities i.e.,
e  determine the y-intercept of a straight line * ax>bh or ex<d
Linear Equations « % axthb<d
e change the subject of the formula Q % axt+tb>d
e calculate the value of unknown in a given Advanced/Additional
formula by substituting the values of suitabl re e@he solution of linear inequality on the number
unknown E& j \
Simultaneous Linear Equations O %
e construct simultaneous linear equationssn two %

variables . ‘\O'K

What will be the
cost of

"::'O

(3 Vo el
a pencil and an eraser? '_"-

Let x = cost of a pencil
v = cost of an eraser

x=15-y (putin (i)

Can you find
the cost of a pencil?

3(15- y)+4y =50
P=3
2x + 2y =30 st | So, the cost of an eraser is Rs. 5

Jubdy=50 ()
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Linear Equation

If @, b and ¢ are real numbers and a and b are not both zero, then Key fact!
ax + by = cis called linear equation in two variables. ax + by = ¢ is the standard

form of the linear equation

The two variables are x and y. The numbers a and b are called coefficients
in two variables x and y»

of x and y respectively.

: : . h #0,b=0.
For example: 3x + 7y + 4 = 0 and x — 5y =10 are linear equations in two bl

variables.
2.3.1 Slope-Intercept Form ; 6&
If y=mx + ¢, where m and c

are constants, then it is called
slope-intercept form of the linear

equatlon- (0,2} Coordinates of y-intercept
The slope or gradient m represents >
the steepness of a line and the g X-axis
y-intercept ¢ represents  the
y-coordinate of the point where the
line intersects the y-axis i.e., (0, ¢)
|
For example: y=2x+4,y=§x—8 Q\Q %
andy=-5x—17. %
Example1: Findtheslopeandy- 1nte e ofth néx +2y=1
Solution: Given that 6x + 2y *\ O
To find the sl &gpt convert the given equation into slope-intercept form

\$®

So, slope =—3, y-intercept = (0, EJ

Example 2:  Find the value of y, in the equationx + 3y =7 whenx =5

Solution x+ 3y=17
Substitute x = 5 in the above equation
S+3py=17
3y=7-5
Jy=2
2
3

——
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Example 3:  Find the value of x in the equation 6x + 2y = 10 when y =2
Solution: 6x+2y=10

Substitute y = 2 in the above equation = E—
6x+2(2)=10 ryy: -
6x+4 =10 Whitfk-i;atr]:df]_sfp

6x = 10—-4 at wi ;k:vaer
_ i 3k,

¥ = 1 N
Changing the Subject of the Formula O
To change the subject of the formula, we rearrange the formula and make

For example, in the formula u = v+ at, we make t the subjec;.‘\'

u = v+ at @
u—v = at &
u—v
e,
a

Hence, the letter ¢ is separated, so ¢ becomes the @;t f the formula.
Example 4: Make d the subject of the formula n —I@nd find d when/=10,a=1andn=4

Solution: { =a+(n d \
( —q= ?n—l& %(b

RO
Where ‘d’ is th \'red J&to

Now, er@Jes f we get

rent variable a subject.

{ Exercise 2.17 j

18 Write each equation in slope - intercept form. Also find the slope and y-intercept.
(1) 10x + 35 =—5y (i) x+4y=8 (1)) -8 +y=35
(iv) 2y—8=6x (v)  3y=15x+9 (vi) 3=24y

2. If 2x + y =4, then find the value of y when x = 13 4

3 If 2y — 7x = =3, then find the value of y when x =3
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If 7y — 10x —70 = 0, then find the value of x when y = —1

3. Make y the subject of each of the following.
G m-y=s (i) X;_3= i) x?’:z (iv) Y +x=7
v) %=4x_~; (viy 10-2y=3x (vii) 2+3y=ax+b (viii) x=2(y+3)

6. IfP=a+ b+ ¢, make b the subject of the formula and find » when P=40,a=10and c=17.

7. TF g(a +b), make i the subject of the formula. Also find 2 when a 6 =R and 4 = 24.

; O

8. If y= x2—9 make x the subject. Also find value of x when y

1+ x

9. Use the formula y =100 — L. to find the value of y w K B

Key fact!
(1) (x, ) and (y, x)are two different ordered pairsJ

2.3.2 Ordered Pair &

An ordered pair is a composition of two elements th
separated by a comma and written inside the parent(}
For example, in an ordered pair (x, y) the first e@

is called x-coordinate or abscissa and the se

(i) (a, b)=(c,d) ifandonly ifa=cand b=d

men

‘y” is called y-coordinate or ordinate. Key fact!
Cartesian Plane ;

Rene Descartes, the great
Cartesian plane is formed by two 1cularQumber French mathematiciair of

lines and is used to plot ordered the 17" century who first

Cartesian plane is also know oordmate “;‘ed the idea of coordinate

plane. The horizontal ling i -a the vertical piane:

line is called y-axis. Bq% int is called the (1596-1650)
es

origin, whose coordmat ¢ (0 = =
Quadrants an phmg Ordcrcd Pairs on a Cartesian Plane:

Both axes (. d y- axis) divide a cartesian plane

into four ? called quadrants. The quadrants are

identified by Roman numerals, starting from the top
right and going around counterclockwise.

(1) In quadrant I, both the x and y-coordinates
are positivei.e., (+,+)

(ii) In quadrant II, the x-coordinate is negative
but the y-coordinate is positive. i.e., (—, 1)

(111)  InquadrantIIl, both x and y-coordinates are
negative, i.e.,(—,—)

(iv)  Inquadrant IV, x-coordinate is positive and
y-coordinate is negative. i.e., (+,—)

r e =, gy
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Let us learn the steps to graph ordered pairs:

Step 1: Always start from the origin and move horizontally by |x| units to the right if x is positive
and to the left if x is negative. Stay there.

Step 2: Start from where you have stopped in step 1 and move vertically by Key fact!
[v| units to up if y is positive and to down if y is negative. Stay there. 15 =

Step 3: Put a dot exactly at the point where you have stopped in step 2 and |-5] =

that dot shows the ordered pair (x, y).
Example 5: Locate the points A (4, 3), B (-2, 5), C (-3,-5)and D (3, -2) in the@sian plane.

Solution: . O

To locate the point A (4, 3), start from the origin and move to the

right by 4 units (as 4 is positive) then move up by 3 units (as 3 is

positive).

To locate the point B (-2, 5), start from the origin and move to th @

left by 2 units (as 2 is negative), then move up by 5 units (as f&

positive).

To locate the point C (=3, —5), start from the origin Q?

the left by 3 units (as 3 is negative), then mov&

5 units (as 5 is negative).

To locate the point D (3, —2), start from the OQ move to
w

the rlght by 3 units (as 3 is positive) then m nb @ts """ EEE
(as2isnegative) @020 Ry 00 o aANT LTI
Drawing Graphs of the following h@: |0%
(a) v =c¢, where c¢ is consta X1, where a is constant.
(c) »y = mx, where m 1g c@ (d y mx + ¢, where m and ¢ both are constants.
To draw the graph of linear equ e ne ast two points.
(a) y=c, where ¢ %ant Key fact!
C0n51dert 10 here ¢ =3 The graph of the linear
Table ft pomtéuatlon v =3 1is given below: equation is a straight line.

X 0 1 2

RCERRRRERR
_________ YT T T T 1]
Graph of y =34s: I

The graph of the equation y = 3 is the
straight line and parallel to x-axis.

P> .y,
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x = a, where a is constant,

(b)

Consider the equation x = —35, where a =—5

Table for the points of equation x = —5 is given below:

The graph of the equation x = =5 is:

(c)

X =3 =5 -5 =5
¥ ~1 0 1 2
¥

LT T AN

T s T T
-6

|87 6 g 4320142345678

y = mx,where m is con

ﬁ}

.
| | I | LI | T

,\Q

The graph of the equation x = —5 is the

straight line and parallel to y-axis.

%nmd% equation y = 2x, where m =2

Table for the pomtsA tion }.&x is given below:
x ~ XM 0 .
4
y ns‘( A~ 0 2
i \\J
N RRRRRNY S
@ﬁ [T yg2e | [ ||
*3  —
PSR iR WENE
-B 7 6 -5 4 -3 -2 -]

IS4 B

The graph of the equation y = 2x is the straight line, it passes through the origin (0, 0) and having slop 2.
= .
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(d) y = mx+ ¢, where m and c are constants.
Consider the equation y = 3x—2, where m =3, ¢ = -2
Putx=0,1,2,3 intoy=3x—2.

x =0 x =1 x=2 x=3

y = 3(0) -2 y =3(1)-2 y=3Q2)-2 y =3(3)-2
y=0-2 y=3-2 y=6-—-2 y=9-2
y=-2 ¥ =1 ye=4a we=t

0,-2) (1, 1) (2,4) (6‘&‘

Table for the above points is given below:
X 0 1 2 3 ct!
¥y =2 1 4 7 ¥l ept is the point where the lineJ

the y-axis.

Graph of y= 3x— 2 is:

> et

NEPPEEEE
We see that s 2 represents the straight line which does not passes through the origin (0 , 0), having
slope m= -mterce_pt (0, -2). Key fact!
Slope can also be determined as: V=
y,=y 4-1 3 The slope of the line = ﬁ where
Slope= B i - 2.1 - 1 = (x1, y1)and (x2, y2) are any two points on the line.

[ Exercise2.18

1. Determine the quadrant of the coordinate plane in which the following points lie:
J(3,=7), K(5, 9), L(—4, 4), M(~8, -2)

2. Draw the graph of each of the following,.
(i) y=-=2 (i) y=5 (i) x=-2 (iv) x=0

\
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1
v) y=0 (vi) x=7 (vii) y=-3x (vii)  y=3%

(ix) 4x-y=20 (x) 2x—-y=4 (xi) y=-3x+3

2.3.3 Simultaneous Linear Equations

If two or more linear equations consisting of same set of variables are satisfied simultaneously by the same
values of the variables, then these equations are called simultaneous linear equations.

Simultaneous Linear Equations in One and Two Variables

We know that a linear equation is an algebraic equation in which each term is eithe stant or a variable
or the product of a constant or a variable. The standard form of linear equation ¢ g of one variable is:

ax+b=c Va,belR,a# (0 (V means for all)

Similarly, a linear equation in two variables is of the form ax + by = &%&re a, b and c are constants.
Two linear equations considered together, form a system of linear, s. For example,

x+ y=2andx — y=1 is a system of two linear equations with fwyyariables x and y. This system of two
linear equations is known as the simplest form of linear sy %Nhich can be written in general form as:

ax+by =¢
a,x+b,y=c, < F
Concept of Formation of Linear Equatq nables

Statements involving two unknowns can b ittén m 1c form as explained in the following

examples
Example 6: Write an equation for eac tement %

(1) The price of a book gn ncils | rupees.
(ii) Sum of two numbe 6
(111) The welght of Ir %nalf eight of Ali.
Solution: Q
(i) Price ofa and 3@ Rs.90 Try yourself!
Lett ice of one b = A piece of wood was 36cm
The f one pencil =y long. It was cut into 3 pieces.
ation can be written as x + 3y =90 The lengths in cm are 2x-1,
(i) m of two numbers =35 pHeand =D Wikt lu'leangt!
' fthe 1 iece?
Let the first number =¥ o it
The second number =y
. The equation can be written as X + y =15
(iii) Let the weight of Iram =%
The weight of Ali =y

The equation can be written as x = 24

2.3.4 Construction of Simultaneous Linear Equations in Two Variables

Simultaneous linear equations can be constructed in algebraic form from statements involving two
unknowns. This can be explained in the following example.

r e =, gy
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Example 7:  The sum of present ages of Huria and Zainab is 12 years, Zainab is elder than Huria by 8
years. Write the statement in equation form.

Solution: Let the present age of Zainab = x years
and
the present age of Huria =y years
sum of their present ages =12
x+y=12

and Zainab is elder than Huria by 8 years O\E

R x—y=28
Hence simultaneous linear equations are \00

O 4
f Exercise Zzg f ’

1. Write equations for the following statements: ’\1
(1) The difference between father's age a@ug ter's age is 26 years.

(ii)  The price of 6 biscuits is equal to ¥e€ of one chocolate

(ii1)  If a number is added to three times anom@{xber, the sum is 25.

(iv)  The division of sum of two v@@ers by itference is equal to 1 (2" number is less
than 1%)

(v) Twice of any age increa y 7 years omes y years.

2. Write simultaneous linear gqyanoms for 'Qollowing statements:
(i) The sum of two n is lheir difference is 2.
(ii)  If double the a on tothe age of father, the sum is 54. But if double the age
of father ig a o the @ son, the sum is 92,
(iii)  One pen.an erase tis Rs. 45 and 2 pens and 3 erasers cost is Rs. 80.

2.3.5 Soluti(@’;@Simultaneous Linear Equations

The solutio taneous linear equations means finding values for the variables that make them true
sentences. arn how to find the solution of simultaneous linear equations.

Solve Simultaneous Linear Equations
There are many methods of solving simultaneous linear equations but here we shall confine ourselves to the
following three methods.

(1) Method of elimination.
(i1) Method of substitution.
(i11)  Graphical method.

(i) Method of Elimination

Example 8: Find the solution with the method of elimination.
Ox+ 8y = 1
Sx—yp = 6

o
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Solution: Ie-+80 = I saumanssamsans (1)
SX= ¥ = 6 i, (i1)

Step 1: Convert the given equation into an equivalent equation in such a way that the coefficient of one
variable must be same. Multiply both sides of equation (ii) by 8, we have

8(5x—») =8 (6)
40x — By =48 ..iviviiiinivinniiis (iii)
Step 2: Add equations (i) and (iii) to find the value of one variable.

Ox+8y =1 \E
O

40x — 8y =48
49x =49 \0
o 4

X 1
9 <
Step 3: Put the value of x in equation (i) or (i1) to find the v %

BX =P T seevseesesesmissoss

5(h—y = 6
5 —ys C)
y=56-=
Thus, x =1 and y = 1 1s the requir &utlon
Step 4: Check the answer by placing the va @m any equation.
9x+8y=1
LH.S =9x+ 8y \O KOK
=9(1)+8(—1
=9-8=1¢
(i) Method of S utio

Example 9: Fin solution set with the method of substitution.

=35
=1
Solution: S i S —— (1)
XEWP] e (i1)
Step 1: Find the value of x or y from any of the given equations.

From equation (i)

%+ Y =TS =1-2F ssuusunas (i) Try yourself!
Step 2: Substitute the value of x in equation (i). x+y=06and 2x + 5y = 18
3x+5 = 5 What are the values of x and y?
= 3(1-2)+5y = 5
= 3—-6y+5y =5
P
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= y=3-5 =22
Step 3: Put the value of y in equation (iii) to find the value of x.

x=1-2 (from (iii))
x=1-2(2)=1+4

x=35
Hence, x =5 and y = -2 is the required solution.
Step 4: Check the answer by putting the values in any equation i.e., in (i) 08&#
3x+5y=5 from (i)
L.H.S =3(5)+5(-2) 0

=5=R.H.S
Also check by putting the values in equation (i) #%.2

LHS =(5)+2(-2)
=54 ,& Try yourself!

=]1=R.HS C) (~1,0)and 3, 1)
i : Which of the following equation is
(iii)  Graphical Method satisfied by both of these pair of

Example 10: Find the solution set with graph gthod.\@ numbers (x, y)?
() x+y=—1 (i) x+2y=5

FE =0 O G-)(b' (i) x—3y=0 (iv) x—4y=—1
\

=15-10 \0
-

—x+y =1 \ )
Solution:  Given equations can b en as
y=3-x 6 =x +KO
Table of values Q’} \
|0 | Q\ x | oo | 1

e

y | L]

2
y 3 Q 1 y 1 2
By plotting th @s, we get the following graph.

HEEEEEE NN The solution of the system of equations is the point M
I 7 O ) where both /; and /> meeti.e., M (1, 2)
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r Exercise 2.20 j

1. Find the solution set by using the method of elimination.

(1) 2x + 5y =—1 (i) x+y=2 (i) 2x+3y=3
-2y =4 x—y=0 x+5=5
iv)  x—4y=4 (v) 2x-3y=6 (vi) 3x—4y=7
4x—y=16 3x+5y=0 Sx+ y=27
2 Find the solution set by using the method of substitution.
() 2x+2y=5 G) Se+2y=15 (i O Fy=2

x-2y=3 2x+y=4 0x—4y=lS
(iv) 2x+7y=10 (v) 2x-4y=-10 @ x+8y=15
3x+ y=3 y—5%=-5 + 3x—y=0
3. Find the solution set by using the graphical method. @

(i) 2x—y=2 (i) 3x-y=1 i) =x+y=I1 (iv) x—4y=3
x+y=4 2x+y=4 % x+y=3 2x+4y=0
2.3.6 Solving Real Life Problems IOlvmg Two Simultaneous Linear
Equations in two Variables

Example 11: A number is half of another Th f 3 times of 1¥ number and 4 times of
2™ number is 22. Find the
Solution: Suppose that the numbepssgre x and n according to given condition.
% = .Y\O ‘\O'K ........ (i)
3x +& ................ (ii)
From e%/ i), @
x == :> - > N (ii1)

$&e value of y in equation (i1)
3x+4(2x)=22=3x+8x=22=11x= 22:>x—%—2
Put the value of x in equation (iii)
y=2x = y=2(2)=4

Thus, the numbers are 2 and 4.

Example 12: 11 years ago, Ali's age was 5 times of Waleed's age. But after 7 years, Ali's age will
be 2 times of Waleed's age. Find their ages.

Solution: Suppose that Ali's age is x years and Waleed's age is y years. Before 11 years
their ages were:

Ali's age = (x— 11) years, Waleed's age = (y —11) years
Then according to the given condition,
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Ali's age = 5 (Waleed's age)
= x—11=5@p-11)
= x—11=5y-55
= x—5y=-55+11
= x=5y=—-44 ... (1)
After 7 years, their ages will be:
Ali's age = (x + 7) years, Waleed's age = (y + 7) years \b
O

Then according to the given condition,

Ali's age = 2 (Waleed's age) 0
=  x+7=2@+7)
= x+7=2+14 +
=  x-2y=14-7
= x=-2p=7 ii
By solving equation (i) and (ii1). Subtracb&om (1)
x— S5 = —-44 (..3.....

+% = 2y = + ?Q .......... ji)
J—F3y = & (B%y(ga@ting)

v A

Put the value of y m on (10&
y 7

1?)
gs'? 41

T% i's age = 41 years and Waleed's age = 17 years.

:>

; . . . 1
Example ﬁnumerator and denominator of a fraction are increased by 5, the fraction becomes B and

if numerator and denominator are decreased by 3, the fraction becomes % Find the

fraction. 5
Solution: Suppose the numerator is x and denominator is y, therefore the fraction is X . Then,
according to the given condition. Y
n W EE VIS TR Y, WIS
y+5 2
= ¥=EIEFES 000 s (1)

Then, by the second condition.
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x=3 2
y-3 5
= 5(x-3)=2(y-3)
= 5x—15=2y-6
= 55 _2y=15-6
= Sx—=2y=9 ... (ii)

Put the value of y from equation (i), in equation (ii) we have, A l

Sx—2(2x+5)=9
= 5x—4x—-10=9 0
= x=10+9=19 .‘S'O

= x—10=9
Put the value of x in equation (1),

= y=2(19)+5

= y=38+5 @
C)&

= y =43

'eke;_gsél 2.21 j

Ahmad added 5 in the g€ of a wumbBer. Then he subtracted half of the number from the result.
Finally, he got thega 8. Fi umber.

If we add 3 in Lb%n a Ywe get the same result as we subtract 1 from the quarter of the
number. Find the n¥nber.

The sum ol@numbers is 5 and their difference is 1. Find the numbers.
The diffe of two numbers is 4. The sum of twice of one number and 3 times of the other
num . Find the numbers.

Samia™s 7 years older than Amina. Find their ages when L of Samia's age is equal to the i of
Amina's age. 4 -

5 years ago Ahsan's age was 7 times of Shakeel's age but after 3 years Ahsan's age will be 4 times
of Shakeel's age. Calculate their ages.

The denominator of a fraction is 5 more than the numerator. But if we subtract 2 from the
numerator and the denominator of the fraction, we geté. Find the fraction.

Fida bought 3kg melons and 4kg mangoes for Rs. 470. Anam bought 5kg melons and 6kg mangoes
for Rs.730. Calculate the price of melons and mangoes per kg.

The cost of 2 footballs and 10 basketballs is Rs. 2300 and the cost of 7 footballs and 5 basketballs
is Rs.2650. Calculate the price of each football and basketball.

NOT FOR SALE-PESRP



.1-26/_ Linear Equations and Inequalities \

10. If numerator and denominator of a fraction are increased by 1, the fraction becomes g and if
numerator and denominator of same fraction are decreased by 2, it becomes —. Find the
fraction. 3

11. If numerator and denominator of a fraction are decreased by 1, the fraction becomes ! . I

2

numerator and denominator of the same fraction are decreased by 3, it becomes]_. Find
the fraction. 4

2.3.7 Linear Inequalities
An inequality in which the variable occurs only to the first power, is called a l@equality.

The standard form of linear inequality in one variable is ax + b <0, WhB@ b are real numbers and

a+# 0. The symbol < may be replaced by >, > or < also. +
Properties of Inequalities &@
Four properties of inequalities are given with names.

Recall! &@

Law of Trichotomy ('
The law of Trichotomy says that only OQ -)

of the following is true: & \
a<b0ra=b0ra0 ,(b
where a and b are real numberb q

2. Transitive Property
(1) If a<ban

(i) If a>b

. the&
& "'Qf ¢ @ Key fact!

where a, b, o
3. Addition Pr . ‘
(i) If a3, thend\tc< b+ ¢ The inequality symbols were
introduced by an English |

(11) If > b,thena+c>b+c Mathematician Thomas Harriot
@r a, b ce R (1560-1621). |
4. Mulfiplication Property
(1) Ifa> band ¢ > 0, then ac > bc \
or

Ifa< band ¢> 0, then ac < bc
(i1) Ifa> band c < 0, then ac < bc

or
\_ Ifa< bandc< 0, then ac > bc Y,

Solving Linear Inequalities

Let's explain the method of solving linear inequalities in one variable with the help of following examples.
Example 14: Solve 2x — 5 >1

Solution: 2x—5=1

P e"—______________—-
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2x >6 (Adding 5 to each side)
Try yourself!
x>3 (Multiplying each side by l) Solve:
2 Ox—6<4x+9

Hence the solution set = { x| x > 3}
Example 15: Solve -3x<6
Solution:

-3x<6
6 6&
s O
x=>-2 Q

Hence the solution set = {x|x > — 2} \'

Representing Inequalities on a Number Line

Representing inequalities on a number line makes it easier tounder nd the solution of an inequality.

For example, &

=2

x Key fact!

K \@ A number line is a straight

line on which numbers are

% placed at equal intervals.
< x=-1 -
x"(_: : I | L : 1 1 x

-8

h--u.

N
2ol S
o B
&
L
w4
]
-2 B
=
71|,
. ﬂ

L L L 1 T
T s oW Az Yy

O
Example 16: Solve and show@alutm&'&umber line

4x+1 =1
Solutions: AQ eo
r@gx 4x < 12

x €3
Henc&%he solution set = {x | x < 3}

< x=3 P
R RS
r Exercise 2.22 }
l. Solve:
(i) x—-3<2 (i) -7x<49 (iii) 4x=16 (iv) S5x+5<-=15
(v) 3x—-1>17 (vi)y —x+3<6
2. Solve and show the solution on number line.
(1) N >2x+6 (i1) Tx+6<5 @i) —3x<2l (iv) —-9%>-27
P>
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Linear Equations and Inequalities \
[ summary )

If a, b and ¢ are real numbers and a and b are not both zero, then ax + by = ¢ is called linear equation
intwo variables.

An ordered pair is a composition of two elements that are separated by a comma and written inside
the parentheses.

Cartesian plane is formed by two perpendicular number lines and is used to plot ordered pairs on it.
If two or more linear equations consisting of same set of variables are satisﬁed!'&dtaneously by the
same values of the variables, then these equations are called simultaneous liflgaequations.
Aninequality in which the variable occurs only to the first power, is callgd a Lihear inequality.

\

m/

f Review Exerci

Four options are given against each statement. Engr e correct one.
(1) The general term of the arithmetic sequefich\gs:
(a) a+nd (b) a-+ (n— ar™! (d) ar”
(i1)  Which term of the QLOI'IlCtIiC seq I"’ 24, i is 3847
(@ 7 &\ @ 10
(ili)  The 5" term of the wqus_nu. 2n

@ -13 N 7 G) ©@ 7 @ 13
(1v) Find the missing lam@ gp&z 9, A8

(a) () 22 (d) 23

(V) In the ¢ ’1111]1:@;%6[11&, .10, 13, ..., the 20™ term is:
(a) SQ

56 (c) 66 (d) 64
(vi) Polg@m] 33
a@ inear (b) Quadratic (c) Cubic (d) Biquadratic

(vi e square of 99 by formula 1s:
a) (100)* —2(100)(1) +(1)* (b) (100)* +2(100)(1) +(1)*
(c) (100)* +2(100)(1) —(1)* (d) (100)* —2(100)(1)—(1)*
(vii1) If x+ l =9 then x" + L: ?
X X
(a) 81 (b) 18 (c) 27 (d) 79
(ix)  The factorization of 4x” —12xy+9y” is:
(@  (2x+3y)(2x-3y) (b)  (2x—-3y)(2x-3y)
() (2x+3y)(2x+3y) (d)  None of these
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(x) Simplified form of (100-99°) 100 is:

(a) 10000 (b) 100 (c) 9900 (d) 99000
(xi) If3y—x=4, find the value of y, when x = 2.

@ 4 by 3 © 2 (d) %
(xii) Make x the subject in y =-2x+ 1

e ¥= 1=y

(a) > (b) 5 () 5 (d), l 2(1+y)
(xi1) Ifx+y=6,x—y=2,thenx=7?

(a) 4 by 2 () 6 Q) 8
(xiv)  The line y = —7x passes through:

(XV)  If 7x< —14. then:

@ x>-2 (b)x>-l & ) x<-=2

Find the next two terms.

(@ (0,7 (b)  (7.0) «(@+ (d (7.7

(1) 12,14,17,21,  , I, 3 9. &
Find the first four terms. Q
(1) =8+2n s\ 11) 6 3
Find ais by position to term rule of thefarith equence 1,4, 7,10, .....oe.oe..
Shahid earned Rs.240 in the ’@ 3Q in the 2"¢ day and Rs.440 on 3" day. How much did
he earn in the 9" day? ’
Factorize the followm
(a)  3xy+6 éx O (b) y*—12y°+ 36
(c) x% e (d) x*+ 2x - 63
Solve:
(a) @x2—26)—(9+ 37— 5xY) (b) (2= 5) (5* + 5)
(c +x-2)+(x-1)
Simph
: om Y 3 2|4 " 12x%y°2°
(a) (7] b) (x*y?) © S

Write each equation in slope-intercept form. Also find slope and y-intercept.
(a) 3y—7=3% (b) 4y+ 7=2x

Make s the subject in 37 + 55 = 10.

If 4 = xy then make x the subject, also find value of x if 4 = 240, y = 40.
Draw the graph of each of the following.

(a) y=Tx (b) y=-2x+8
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Domain 3 | Measurement

Sub-Domain: Miensuration

Students’ Learning Outcomes ab C

k,. ._f’-

After completing this domain, the students will be able to: M= o
Pythagorean Theorem e calculate the \'uea and volume of a sphere and
e state the Pythagoras theorem and give its informal i-s
proof . calc% face area and volume of'a cone
e solverightangled triangles using Pythagoras theorem e solve reallife problems involving surface area and
e solve problems from real life situations using pe of pyramid, sphere, hemi-sphere and cone
Pythagoras theorem Vi ‘0 [ Additional
Circle alculate the arc length of the circle by expressing the
* explain the terms related to the circle: arc length as a fraction of circumference of the circle
%+ arc(majorand minorarcs) < sector ca[culate the area of the sector of a circle by expressing
%+ chord < semi-circle Q arca as a fraction of the area of the circle
% central angle LG secant K ate the surface area and volume of composite
% Tangent o concentric circ]

Surface Area and Volume of pyramid, sphere and c
e calculate the surface area and volume of py@

apes including pyramid, sphere, hemi-sphere and
% cone

© S o=

House of Aslam
Can you find out
the distance between
the Aslam’s house

wy g

House of Tasmeeha 35 km
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3.1 Pythagoras Theorem

Pythagoras theorem is an important theorem in geometry. It is named after a
Greck Mathematician Pythagoras 2500 years ago. He thought of inventing
it when he observed a strange method adopted by Egyptians to measure the
width of River Nile.

They measure it with the help of a triangle formed by chains with the ratio
among its sidesas 3 : 4: 5

Statement of Pythagoras Theorem O :

In a right angled triangle ABC with m £ C = 90° and a, b, c are lengths of oppesiefides ¢
of the angles £ A, £ B and Z C respectively,

0
a’ + b? = ¢ + c B
<&

(Base)’ + (Altitude)® = (Hypotenuse)’ /&

Informal Proof of Pythagoras Theorem @ § = r(.

We shall prove it with the help of an activity. /&

Activity

Apparatus:  Hard paper, pencil, ruler and pair of sgisso e

Step I: Draw a right angled triangle 4ABC wiffhsides of le
a, b and ¢, where m 2 C = 90° and =

Step 11: Draw squares on sides a, b a ad]acem t \. B
respective sides as shown :

Step I11: Sincea:b:c=3:4:" videg : 0
sides of the square a into 3 Fartd 5 strips A
of equal width as the fi ¢ 2

Step IV: Shade the stri é’own A b

Step V: Now cut are int of 51de b with the C
help f aupair of scissors.

Step VI: uare of side ¢ in the middle and the
of the square side b on the square side ¢
own in the figure.

We can observe that:

“ >3

The area of the square of side is equal to the total Remember!
area of the square of side “5” and the square of side “a”

The hypotenuse of a right angled triangle is
Hence it is proved that: opposite side to the right angle. The
2 & B _ e adjacent horizontal side of the right angle is

the base, and vertical side 1s the altitude.

(Base)’> + (Altitude)*> = (Hypotenuse)?

Solution of Right Angled Triangle Through Pythagoras Theorem

Pythagoras theorem is usually applied for finding out the length of the third side of a right angled triangle
while the lengths of two sides are known.

P

—
NOT FOR SALE-PESRP



. Mensuration
132

If ¢ is the length of side opposite to the right an;:,le then

& =a? + 1 or a?=c?-b or b2 =¢?—g?
Example 1: In the given figure of triangle ABC, find the length of side AB.
Solution: Let mAB = x

12 em

By Pythagoras theorem
cC=d+b, msC=90°
Here c=x, a=35m b=12em
2 =54+12F = 25 + 144 :
%2 = /169 = 13¢cm oot
O

So, mAB = 13cm @
Example 2:  The length and width of a rectangle are 8c¢m and 6¢m re ely. Find the length of its
diagonals. ""

Solution: Let ABCD be the rectangle and let mBD = xcm &Q

In right angled triangle BCD A D
m 2 C=90°, Base = mBO@

Altitude mCD X

1l

6 cm

|
=
o
3

Hypotenuse =
By Pythagoras theorem & \6 B = .
& cm C
=g +62—@+36q@‘
x = 10mQ\mBD
Since, the two diagonals of a rect &ength so mAC=10cm.
Example 3: Aladder2.5m @ plac qumst a wall. If its upper end reaches the height of 2m along
the wall, t e@ the di of the foot of the ladder from the wall.
Solution: Letx beﬂkﬁs an& wall from the foot of the ladder.
Q@Pythagoras tleorem
c=a+b msLC=90°

@g’ ¢c =25m, a=x, b=2m
s g° = % b

2

b=2m

2 =10257-12P=625-4
or Pi= 225 B x ¢
x = 1.5m

Thus, the distance of the wall from foot of the ladder is 1.5m.
Example 4:  Find the area of a rectangular field whose length is 20m and the length of its diagonal is 25m.

Solution: Let us take right angled triangle ABC, then by Pythagoras theorem:
b =d+c?, msLB=90°
Here b=25m, a=20m

Let ¢ = xm

o
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(257 = # +(20)° A D
¥ = (257 - (20)* = 625 — 400 = 225

X = 225 =x=+225m =>x=15m 25,

Width of the rectangle = 15m

Length of the rectangle = 20m

Thus, area of the rectangular field = 20 x 15 = 300m° B 20m C
f Exercise 3.1 j OO

In the right angled triangles (not drawn to scale), measurement %q, 'm) of two of the sides are
indicated in the figures. Find the value of x in each case. \"'

Scm c
Sem
X Gem
o | «

SJ'HJ

(iii)

” oot Rem X

% 18¢m

v

Gomr

24¢em

(iv) (v) (vi)
In an isosceles right a rlan %\ square of the hypotenuse is 98c¢m. Find the length of the
equal sides. %’
A ladder 10m 1 de to ’amst a wall. Its lower end touches the ground at a distance of
6m from the w t what t above the ground the upper end of the ladder rests against the

wall?
The sh d@ pole measured from the foot of the pole is 2.8m long. If the distance from the tip
of th to the tip of the pole is 10.5m, then find the length of the pole.

If N\ c are the lengths of the sides of a triangle ABC', then tell which of the following triangles
are not right angled triangles. Any of £ 4, Z B and £ C may be a right angle.

(i) a=6b=5c=7 (i) a=8b=9c=+145 (i) a=12,b=5c=13
In a right angled triangle ABC with hypotenuse ¢ and sides a and b, find the unknown length.

(1) a=60cm, ¢c=6lcm b=" (11) afzi cm, c=1— cm, b="
12 12

(i) b=10m a=4J5m c=? (iv) b=5dm a= 5 Tdm c=2

(V) CZIO\/Edm,b:S\Edm,a:? '

The front of a house is in the shape of an Height

equilateral triangle with the measure of side
10m. Find the height of the house.
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3.2 Circle Key fact!

A circle is a plane figure bounded by one fixed curved line and such This i “Gicle® 15 deisved
that all straight lines drawn from a fixed point within it to the bounding frot 4 Greek word that misans
line are equal. That the fixed point is called the Centre of the Circle. “hoop” or “ring”.

Demonstrate a point lying in the interior and exterior of
a circle

oA

A circle divides the plane into two regions: an interior and an exterior.
For example, 4 is outside the circle, B is inside the circle and C lies
on the circle.

Description of Terms in Circle
Radius:

The distance between the centre and any point on
the circle is called radius. OA is a radius (Fig. ii).

Diameter

Aline segment that passes through the centre of a
circle and touches at two points on its edge is
called the diameter of the circle. CB is a

F
diameter. Q @,
Arc: A continuous part of the bound a 01rcl®lled an arc

(Fig. ii1).

Major Arc: A major arc is the lon connec g two endpoints on a
circle. _The measure K r arc is greater than
180°. BDC is am (Flg )

Minor Are: An arc wh 108 ure @e 1s less than 180° is called a
minor arc. amin Fig. iv).

Fig. iv

Sector: A Secfga region of a circle which lies between an arc and

th dii joining the end points of the arc and the centre.
is a sector as shown in the Fig. iii. Fig. v

Chord: ine segment joining two points on a circle is called a chord
of the circle. In the Fig. ii, CD is a chord of the circle.

Semi-Circle: An arc whose measure of angle equals 180° degrees is called
asemicircle. Itis halfofacircle (Fig. v).

Segment: The region enclosed between a chord and the boundary of a
circle is called a segment (Fig. vi).

Fig. vi

Secant: A straight lg that intersects a circle at two points is called a Key fact!

secant line. £F1s a secant (Fig. 11). This point is called the point

Tangent: A straight line that touchcwe circle at a single point of tangency. A tangent never
externally is called a tangent. GH is a tangent (Fig. ii). enters the circle.

\

.
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Concentric Circle: The circles with a common centre are known as Key fact!

concentric circles and have different radii. :
Tangent and radius are always

at right angle to each other.
Central angle is defined as the angle formed by an arc of the circle at
the centre of the circle. In central angle, the two arms are the radii of the

circle with the centre of a circle as the vertex. Central angle divides a O :

circle into sectors. In the figure, O is the centre of the circle, AB isan O
A
B

arc and OA and OB are radii. £ AOB is the central angle. \Q

Arc Length \,

The sector of a circle is a part of a circle. The arc length rofa The length of an arc is

circle is just the fraction of the circle’s cnrcumference longer  than  any
straight line distance

A part of a boundary of a circle is called an arc. Arc length is the dis r@ k
along the curved line that makes up the arc. The circumferemQ

between its endpoints
(a chord).

Calculate the arc length of the circle by expressing the arc
length as a fraction of circumference of the circle.

Central Angle

circle of radius r is C = 2nr

The formula for arc length is:

Or Arc length (L) = 560° xarcumferen(Q
Arc length (L) = %2 %
rc length (L) = 360° m’

where x is the central angle meas r is us of the circle.
This formula shows that th @ le the fraction of the

circumference of a circle.

Example 5: Find the aq ? xtended by the angle of 45°
of a circle with a radius\f 14 cm. ( 7 = —)

W
\I".
L

In'

/

¥

Solution: Rad'@ﬁ:lrcle =p= ldem .|

A

x=45°

¢ length (L) = x 2xr

360°
45°
360°
= 11 em

L=

x 2x 22 %14 =1x2x22x2
7 g

Example 6: Find the value of L given that the angle of the sector is 120°
and radius is 4cm.

Solution:  Arclength L = = 5 X27r
L= ey x2x2x4—lx2 §x4 8.38cm
360° 7 3 7

—
NOT FOR SALE-PESRP



; . Mensuration
136 .

Calculate the area of the sector of a circle by expressing sector area as a fraction of

the area of the circle. o

Area of Sector

The area of a sector of a circle is the space enclosed within the boundary of
the sector. For example, a pizza slice is an example of a sector that represents
a fraction of a pizza. There are two types of sectors: minor and major sectors.
Sector is a part of circle and its area can be calculated by taking the fraction
of the area of the circle. The area of a sector can be calculated using the
following formula:

y X .
Area of a sector of circle 3607 x area of circle @

X
360°

alcu ate the perimeter of the sector, we need to
where x is the sector angle subtended by the arc at the ¢ arc length to the lengths of the two radii:

centre, in degrees and r is the radius of the circle. Perimeter of a sector = Arc length + radius + radius

Example 7: Find the area of sectors subtended by{the = Arc length +2 x radius
central angles 160° and 100° resp

where the radius is 6¢m. \
Solution:  Area of sector 1 = 3;00 160 @ = 22 x36 _3—?2 =50.29cm’

Area of sector 2 ﬁ (& 22 6 = 272 %36 _2_2;0 =31.43em?

Example 8: Given that the of th@Je is 5 cm, calculate the area of the shaded sector.
(Take 7 ~
Solution: Area &@tor formula— x r L

$ = 80 3.14x5 =13.09cm"

360°

Example 9: Find the arc length and area of the sector shown:

Solution:  Area of sector= —>— x area of circle
360°
300 22 3 ) ﬁ
Area of sector = X — x 7° =12.83cm?
ea of sector = — * X7 cm
- _X _
Arc length = 360° X 2m
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360
g
3
Arc length = % = 3.66cm
f Exercise 3.2 j
! Calculate the length of an arc of a circle if the radius of an arc is 8cm and the ¢ gle1s40°.

rc length?
rees. What 1s the radius

If central angle of the sector of a circle is 36° and r 1s 1 5em, then what will
Saleem marks an arc of length 8cm and measures its central angle as

ofthe arc?
Jamal uses a compass to draw an arc of length 1 1lem and a radiuﬁ. Find the angle of this arc?
5, The radius of the circle is 14 units and the arc subtends 1c%f 65° at the
centre. What is the length of the arc?
6. Calculate the perimeter of the sector of circle to l&@piace as shown in
the figure.
T Calculate the perimeter of a sector of circle digs 10cm and central angle
%

15 90° in terms of p1?
8 [fangleis 130° and radius is 28cm then& ill bj& length and sector area of the circle?
9. Gulshan wants to create a garden in @hap tor of the circle of radius 42 feef and having a
central angle of 120° degrees. Cajew]ate the ar he grass which is required to cover the garden.
10.  Asector of a circle with anar 263rc6‘@d has a radius 6¢m. What is the measure of the central

angle? %\ &
11. If a clock's face measu mcth{c'ro s, how much area is between the minute and hour hands at

50'clock? (Appr:i@e pit

3.3 Surface Aréaand e of Pyramid
Pyramid: A&pc with a flat polygon base and three or more triangular sides converging at the

$ called Pyramid.

The Pyramids are named depending

on the shape of the base.

The Pyramid is The Pyramid is
called triangular called square
pyramid because pyramid because

of triangular shape /, of square shape
of the base. of the base.
P —
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Parts of Pyramid

Consideraright pyramid.

Slant Height of Pyramid

The slant height is the length from the bottom of one of the faces to the top.
Vertex

The corner point of a pyramid is called vertex.

Apex

The corner where all faces converge is called the Apex and it is opposite to
the base.

Lateral Surface Area Vertex
Lateral surface area is sum of the surface areas of the lateral sides of the

Altitude

object.
Altitude/ Vertical height r@f\’

The perpendicular distance from base to the apex is called altitudv&

height. Key fact!
Surface Area and Volumeof Pyramids @ Triangular pyramid is
Surface area also called tetrahedron

The region occupied by all the surfaces of any 3D s@jis called its surface area.
Surface area of any pyramid = are ase + lgteral surface area

Lateral Surface Area of each lateral side = l%asex s eight

Surface Area of Triangular Pyramid 1@ %
Base area of triangular Pyramid ‘QL ase is an equilateral triangle.

Where a is the altitude of base tr&f sui\ch b. If s is the lateral height of

lateral triangle, then

Total surface area of tr ra @ ase area + 3(area of each lateral face)
g —ab + 3 b J

}& = —ab + —bs
Example 10™8ach side of a triangular based pyramid is of length
3cm and the slant height is 5em. Find its total surface area.

Solution:  The total surface area of a triangular pyramid of side b is 3cm.

Total surface area of triangular pyramid = -lz—ab +é bs

Total surface area of triangular pyramid = %x 2.6 x3+ %x 3x5

=39+225 ¥=4+15 g 5
= 26.4cnP a=9-225 a

a =6.75cm

a =2.6cm [ 15
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Surface Area of square Pyramids
Base area of square pyramid =/ x /
Lateral surface area of square pyramid (Area of a triangular face)

L x basex slant height

So,
Surface area of square pyramid = Area of the base + 4(area of a triangular face)
Example 11: Find the total surface area of a square pyramid with a O$

perpendicular height of 8cm and base edge of 12¢m.
Solution: By Pythagoras Theorem, from right-triangle VOM, \QO'
we have
=8 +6
=64 +36 /&
=100

¢ =100 =10cm /& ____________ c

Thus, slant heightis 10ecm (Y 5 e M (Midpoint)

Now, the area of a face of pyramQh ---------- P -
12em B
Area of AVBC——xbx nt erg
é\\zx 104
Area of square k 4cm
Total surface area of gg ase +4 x area of a face
+4><60 =144 + 240 =384cm’
Volume of Pyramld
The volume of a d refers to the space enclosed between its faces. Key fact!
s The volume of any pyramid
@ merof Byramid = = o valume:qf prism is always one-third of the

volume of a prism.

= % x base area x height of pyramid

Example 12: Calculate the volume of tetrahedron whose base area is
21cm’ and height 10em. Find the volume of the tetrahedron.

Solution: Volume of pyramid =%x base area x height of pyramid

=%x21x10:700m3

Example 13: A model of a square based pyramid with side length of base
is 15¢m. Its height is around 8cm. Calculate its volume.

r e =, gy
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Solution: Volume of pyramid =% x base area x height of pyramid

1.

11.
12
13.

14.

15

NOT FORﬁSRP

:%x15x15x8=6000m3

{ Exercise 3.3 j

Find the total surface area of the following pyramids:

Bclly

Find the surface area of a square pyramid o@nt hei l@c m
and base length 12¢m.

The height of a square pyramld is 25 d @ rea of
th

Sem

a square pyramid is 256¢m”. Fm me a ace area.

Find the surface area of a squ ]TI]d a base length

of S5em and a slant height of .

Find the total surface area uare b ramid shown in Fig. (i)

Find the total surfac augular pyramid whose g

area of the babe ﬁ d lateral surface area of €= - Fig- @
each triangle is 2 1'1rc u "

Find the vo of a reutdngu r py;amld whose base length and width are 10¢m and 8cm
and the Ja 1ght of a triangle of base 8¢m is 13cm.

Give id with a square base of side 7cm. If the total surface area of the pyramid
is 1 *find its slant height.

Each side of a triangular based pyramid is 4cm and slant height is 8cm. Find total surface area.
The base of pyramid is a right angled triangle of sides 3¢m, 4cm and 5cm. If height of pyramid
is 7em, find volume of the pyramid.

What is the volume of a triangular pyramid whose base area is 92 inch” and height is 4 inches?
Find the volume of a tetrahedron whose base area is 15¢m? and height is 6¢m.
Find the volume of a hexagon based pyramid with base
area 23cm?” and height 8cm.

The height of the Great Pyramid in Egypt is 146m and
the base is a square of side 229m. Find the volume of
the pyramid. / \
The pyramid shown in Fig. (ii), has a rectangle base. If its =X
volume is 100 cn?’, find its vertical height. Fig. (ii)

"
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16. A pyramid with a triangular base has a volume of 50¢. If the base and height of the triangle are
Scm and 8cm respectively, find the height of the pyramid.
17.  The height and volume of a square based pyramid are 12cm and 100cm® respectively. Find the

length of the square base.

3.4 Surface Area and Volume of Sphere

A sphere is a solid bounded by a single curved surface
such that all the points on its outer surface are at an
equal distance from a fixed point inside the sphere.

The fixed point is called its Centre. The distance from
centre to its outer surface is called its Radius. In the
given figure, the point O is its Centre.

The measurement of line segments OA, OB, OC and
OD are all its radii and are equal in length.

Football is an example of a sphere.

Attributes of a Sphere /&

(1) A sphere is perfectly symmetrical
(1) A sphere is not a polyhedron ‘ )

(ii1)  All the points on the surface are equidigtant
from the centre \e
(iv) A sphere has only a curved surface, %t (b
surface, no edges and no vertices 6 %
Finding the Surface Area ap umeo{il Sphere
Surface Area of a Sphere %\
iS¢

ove

A polyhedron is a three-dimensional
shape with flat polygonal faces, straight
edges and sharp corners or vertices.

at the surface area of a sphere is equal to the curved surface
the radius of the sphere and its height is equal to the diameter

A famous scientist Archime,
area of the cylinder whosir s s
of the sphere (i.e., twic radiu
Le dius of the sphere = r .o _
@ of the cylinder = r
ight of the cylinder # = 2r
Curved surface area of cylinder =2 7 rh
Surface area of sphere =27 r(2r) (h=2r)
=4 e

Example 14: Find the surface area of a sphere whose radius is 21¢m (ﬂ'z 2—?2]

Solution: Surface area of a sphere of radius r = 4 77 1

where r=2lcm, (7? = %J

r e =, gy
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Required surface area=S = 4x % x(21)°

= 4x = x21x21
7

S= 5544cm’
Example 15: Find the radius of a sphere if the area of its surface is 6.16m".
Solution: Let the area of the curved surface =S

Radius = r \E
S=47xr O
. 5 2 \0
It is given that S= 6.16m°, | 7~ — \'

47r?= 6.16n &Q
,_ 6.16
or = —
4r <b
6.16x7 &

?"2:
4x22
= 0.4

\&
or Q %(b
Volume of a Sphere

Volume of a sphere V= Two tHi @the ®‘$mc the cylinder (with radius » and height 2r)

(r=2r) Remember!

Voliiine 6Fa sphcre FA % Volume of cylinder = 7r°h J

Example 16 ny litres of water a spherical tank can contain whose radius is 1.4m?

Solution: $ me of a sphere with radius r is given by
4

V=§x7rr3, r=1.4m

V= i><Ex(1.4)"‘
3 7

V= i><g><1.4x1.4><1.4
37
V=11.499m" = 11499/ (. 1m*=1000¢)
Example 17: Find the volume of a sphere, the surface area of which is 2464cm?.

Solution: Surface area of a sphere of radius r is A = 4 7 /7
drrr = 2464cm’
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)
4r
_ 2464 x7
4x22
2= 196
r = ldem
Let V be the volume of the sphere, then %
V= i w’ O

3

= Lovop= 20 sy O
3 3 7 +
34496

— 7—11498 66¢m’ (

{ Exerc:seﬁﬁ

. 22
Find the curved surface area of the spherQhose \@'e given below(takmg TR 7]

(1) r=3.5¢cm (i1) (1)  0.21m
Find the radius of a sphere if i its #rga is gwen%

(1) 154m? 231 (iii)  308m?
Find the volume of a sphe S gi@:
(ii) cm (ii1)  Tem (iv) 3.4m

(1) 5.8¢cm
Find the radius Q@e 0 e@,} the following spheres whose surface areas are given below:

(1) 201 cm i1) 2.464cm’ (iii)  616m*

A sphe 'c@ is of radius 7.7m. How many litres of water can it contain?
The sphere A4 is twice that of a sphere B. Find:

(i) The ratio among their surface areas. (1) The ratio among their volumes.

The surface area of a sphere is 576 7 em®. What will be its volume? If it is melted, how many small
spheres of diameter 1¢m can be made out of it?

A solid copper sphere of radius 3c¢m is melted and electric wire of diameter 0.4¢m is made out of
the copper obtained. Find the length of the wire.

3.5 Surface Area and Volume of Hemi-Sphere
Hemi-Sphere: Half of sphere is called Hemisphere. It is formed when a sphere is cut exactly at the

centre along its diameter.

Attributes of a Hemi-sphere

A hemisphere has one circular flat base and one curved surface.
There are no edges and no vertices in a hemisphere.

re-______________________________________________________ =, Gy
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1. The diameter of a hemisphere is a line segment that passes through the centre and touches the two
opposite points on the base of the hemisphere.

Finding the Surface Area and Volume of a Hemi-Sphere

Surface area of a hemisphere = % x surface area of sphere + area of base

= l x 42 + 1
2

=271+ 7r*=3 711

N
OO

ircular surface

Curved surface

Sphere cmisphere
Examples 18: Calculate the surface area of a 15;her¥?adms 4cm.

Solution: Surface area of heml-sphere
=3z 3

(4)2
150. 86(_:m

Volume of a heml- EO
Volume of a hemi re =— of sp
) 1 ;
=— X — JT?‘ F'U'
2 3

3
Examples Calculate the surface area of a hemi-sphere whose radius is Scm.
Solution: Volume of hemi -sphere (given » = Scm) = %mﬁ

2 (22
33

Volume of hemi-sphere = 261.667cm’

Key fact!

Volume of hemi-sphere =

Volume of sphere J
2
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f Exercise 3.5 }

I Calculate the surface area of a solid hemisphere of radius 10cm.

2. The surface area of a solid hemispherical object is 150.86/#. What is the diameter of the
hemisphere?

%. The surface area of a solid hemispherical object is 1356.48¢cm”. What is the diameter of the

hemisphere? (take 7 ~ 3.14)
4, What is the total surface area of a solid hemispherical object of radius 2cm &*fﬂenng TR —)

2 A hemisphere has a curved surface of 175¢m?. Find
its radius. T
6. Find the volume of a hemisphere whose diameter is:
(a) l4em  (b) 2lem (¢) 10em
7. A hemispherical bowl has a volume of 288z
cubic cm. Find the diameter of the bowl.
8. The solid shown in Fig. (i) consists of a cylinder an
a hemisphere at the top. Find its volume. 2y,

Finding the surface area and volume of a @ Fig. @) ;f;m]\
The given figure is of a right circular cone. Q
Conical solids consist of two parts: ‘\ \Q)
(i) Circular base (b‘ Cireular base _.
(11) Curved surface '
There are 5 elements of cone as s \@- th ﬁégwen on
the right side. P\

(1) vertex (the pai
(ii) radius ( m
(iii)  height (mO¥)

(iv) Sla@ght (mCV) or (mAV)
(v) he point O)

The line ‘?@ e vertex to the centre of the cone is
perpendicu he radlal segment of the cone. .

Centre

Vertex

Height
Slant Height

Remember!

In right circular
cone, height is
perpendicular to
c radius.

Radius

Circular Base

Finding the surface area of a cone

We know that the area of the circular base of a cone with radius r, is Base Area = 7 v>
Curved surface area of a cone = & r ¢ (where r is radius and /is the slant height)

Total surface area of acone = Basearea + curved surface area
= gri+azar!
= gr(r+?t)
Key fact!
r r
Curved surface area of cone = Area of sector of circle of radius r and angle of sector x = W 2mr @J

e "
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Example 20: The radius of the base of a cone is 3¢m and the height is 4cm.
Find its slant height.

Solution: We know that £ =V h2 + 2
where r = 3cm and h= 4cm

(=v3 +4 =V9+ 16 /
V25

= Scm
Example 21: The radius of the base of a cone is 6¢m, slant height is 10cm. @e total surface

area of the cone.
Solution: Radius (r) = 6¢cm, { = 10cm \\'0
Total surface area= 7 r((+r) ®+
_—(6)(10 6)——2><96 &

] 2”2 —301—(,m /&

Surface area of a co GO}
Example 22: The base area of a cone is 254 Q ght is 15¢m. Find its height.

Solution: Base area =xr 54 c %

%& &Omcm
AQ);/_ C®hr— o= 15

éo Height=h=~0" ="
=J(15)* = (9)* =225 —81 =/144 =12¢m

Finding me of a Cone
Let us find the volume of a cone through an activity.
Activity

Apparatus (1) One sided open hollow cylinder with radius » units and
height / units (Take  and / as convenient).

(i) A hollow cone with radius » and height 4. (i.e.,) bases
and heights of both should be congruent.

(iii)  Sand
Step I: Fill up the cone with sand and pour it into the cylinder.
Step 11: Fill it up again and pour it into the cylinder.
Step I11: Fill it up again and pour it into the cylinder.
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We will notice that:
3 times volume of acone = Volume of the cylinder
(with radius r and height /) (with radius r and height /)

Since we know that the volume of a cylinder with radius ris 7 r°h

Volume ofa cone = —7zr’h

1
(radius 7 and height /) 3

— % (area of the base x height)

Example 23: How much sand can a conical container hold whose h QSm and radius is 3m,
while Im® space contains 100kg of sand?

Solution: Radius (r) = 3m, h=3.5m

l 22 %3*%3.5 &
3 7 < b
Volume of the container =22x3%0.5 &

=33m’

Sand in 1m® = 100kg KQ \6

Sand in 33m® = 3300kg

Example 24: A tent in the form of a cone i s base is of radius 12m. Find:
(1) The area of th s use make the tent.
(i1) The Volum

Solution: (i) Area of rved fa of the cone

Q‘a ,%9—
5) +(12)

Q\)O TN T )

$ =127 x 169 =127 x13

3.14 x 156 (Taking & =3.14 approx)
(ii) Volume of the cone = % 7rh

489.84m”> (approx)

The area of the canvas required for the tent is 489.84m>.

l7:122:&5
3
3.14x4x5x%x12

3.14 x 240

753.60m°

NOT FOR SALE-PESRP
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Example 25: The radius and height of a metal cone are respectively 2.4cm and 9.6¢m. It is melted and
re-casted into a sphere. Find the radius of the sphere.

Solution: Let the volume of the conebe = V]
Let the volume of the sphere be = V,
V= 1 xr'h
3
Here r=2.4cm
and h=9.6cm 6&
Let the radius of the sphere to be formed = R 0

Then v, =§.TFR3 \\'0

orits of@(all lengths are in cm).
r he ¢ _hr\:ed Surface Area | Base Area | Total Surface Area

O | - N
(ii) N 4 - ¥ -- - -
e

(iii) |\
i\ -

2 Find the volume of the cone if:
(1) r=3cm,h=4cm (i1) r="Tcm,h = 10cm
(ii1)  »=5cm, ¢t =Tem (iv) h= Scm, ! =8cm

3. A conical cup is full of ice-cream. What will be the quantity of the ice-cream, if the radius and
height of the cone are 4c¢m and Scm respectively?

4. What will be the total surface area of a solid cone of height 4cm and radius 3cm?

5. The area of the base of cone is 38.50cm?. If its height is three times the radius of the base, find its
volume.

6. A conical tent is 8m high and its base is of 54dm radius. It is to be used to accommodate scouts.

How many scouts can be accommodated in the tent if each scout requires 5.832m? of air?

P ey,
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3.7 Calculate the Surface Area and Volume of composite shapes

Composite Shapes

A composite 3D figure is a three -dimensional figure made up of basic three-dimensional figures such as
cubes, prisms, pyramids, cylinders, cones, etc. To find out the surface area and volume of a composite 3D
figure, add the areas and volumes of each geometric figure making up the composite 3D figure.

Example of composite objects
X
~

Shape shown is made up of Shape shown is made up of a Shape ‘h"“@z eupofa Cylinder and cone
i . i F ¢ a Jectangle

a sqquare and a trian lt tr apezium and a II,LI.]IILII, ‘iel]]lc&
Example 26: Find the surface area and volume of the comp figure below.
St % Key fact!
To find out the surface area and volume
of a composite 3D figure, add the
surface areas and volumes of each
6 geometric  figure making up the
Sem composite 3D figure.

15em
Solution:  The total surface area 0f®ho %an be divided into walls, top and bottom

‘\0{

V' \' _ ; Do you know?
What is right circular
Sem A@ Sem cylinder?
Sem
Q&m Sem

Area @ alls = 15X5+5%5+5%x5+5%x5+20%5+ 10x5cm?
= 75+25+25+25+ 100+ 50cm?
= 300cm’

Area of top and bottom = 10x15+5x5cm*+ 10x 15+ 5x5cm?

= 150 +25¢m* + 150 + 25¢m?
= 175cm®+ 175cm® = 350cm?

Total surface area = 300cm*+350cm® = 650cm?
Area of base of the object = 10 x 15+ 5 x Sem?®

= 150+25 = 175cm?
Volume of the object = Area of the base x height

= 175x5cm®

= 875cm’
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Example 27: Find total surface area and volume of the following where the vertical height of the pyramid

is 8.4m.
Solution:  The figure is composed of two parts as shown
Bcem
dem
4em
Gem Gem
6em . 6em 6em
For the total surface area, the top of the first and the base of the secon ot included.
Surface Area: Volume x
Surface Area of square prism of the square prism
Sy =¢w+ 20h+ 2wh cm?® V1= area of base x height
= 6(6) +2(6)(4)+2(6)(4)cm* = xw)xh
=36+ 48 + 48cm’ =(6x6) x4
= 132¢em” 144cm
Surface area of square pyramid & ka\le of the square pyramid
S> = Areas of four lateral faces 1 .
9 V2= 3 x area of base x height
Sa= 4>< - >< basex S!ﬂﬁbh@ J é |
‘\ =3 X6 x6 x84
= 4>< ‘XGX = 100.8¢nr’
Total surface area of thedbject = m + 96cm* Tomlvaluine =73 + ¥
= 228cnm? = 144cm’+ 100.8¢m’

=244 .8cm’

$ f Exercise 3.7 J

i Find the volume and surface area of the following:

(a) A (b)
12 /i /

e 3 Gem

wnE N o

10 fi
i 10/ 13cm

- <
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Determine the volume of the composite objects shown below:

(a) \
2 \em

15 .. S

2.9cm

2.9cm

6.7cm

The composite object in the illustration, at
right, consists of a hemisphere connected
to the top of a cone. Find the object's:

a.  Surface area (in cm?)

b.  Volume (in cm?)

The composite object in the
illustration, at right, consists O

of two hemispheres which Q
are connected by a cylmdexo K
in between. Find the obg KO

a. Surface Area

b, Vo]umA@ ec) :é"; - ‘I“\;:
$® [ summary )

A circle is a plane figure bounded by one curved line such that all straight lines drawn from a certain
point within it to the bounding line are equal. The fixed point is called the centre of the circle.

A continuous part of the boundary of a circle is called an arc.

Aline segment joining two points on a circle is called a chord of the circle.

A straight line that intersects a circle at two points is called a secant line.

A 3D shape with a flat polygon base and three or more triangular sides converging at the top, is called
Pyramid.

Arc length is the distance along the curved line that makes up the arc.
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. The sector of a circle is defined as the portion of a circle that is enclosed between its two radii and
the arc adjoining them.

. Arc length of a sector of circle = x circumference

00

© Area of a sector of circle = x area of circle

360°
. Volume of pyramid = % x volume of prism or % base area x height of pyrahq'ﬂ‘

B Surface area of sphere = 4 m7° 0
3

- i
. Volume of sphere = 3 \\'0

@ Surface area of a hemisphere = 7 x surface area of sphere + aref*base

o Volume of hemi-sphere = Volume of sphere &

2
® Total surface area of a cone = base area -+ @Arface area
= 7+l

= m‘(r+QC)
® Volume of a cone = ?lirrrzh &

1. Four options are given statement. Encircle the correct one.
(1) Ifin a rigl u@‘ C, mZC = 90°, then c is called .
(a) ypotenuse (c) perpendicular (d) vertex

", mZC =90° and ZA is a base angle, then b is called:

(i1) If in agight angled tri\ag
(a&@ (b) hypotenuse (c) perpendicular (d) vertex

(1i1) WPght angled triangle the side opposite to the right angle is called:
@ perpendicular (b) base (c) hypotenuse (d) right angle

(1v) n arc whose measure 18 less than 180° is called a ;

(a) minor arc (b) major arc (c) arc length (d) sector area
(v) A straight line that touches a circle at a single point externally is called:

(a) chord (b) tangent (c) sector (d) line segment
(vi) The perpendicular distance from base to the apex in a pyramid is called

(a) area (b) lateral surface area

(c) slant height of pyramid (d) altitude
(vii)  The volume of pyramid is always of the prism.

(a) two-third (b) one-third (c) one-fourth (d) two-fourth
(viii) Surface area of square pyramid is:

(a) area of the base + 4(area of a face) (b) base area + 3(area of each face)

(c) area of the base + 2(area of a face) (d) base area + area of each face
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(ix)  Volume of pyramid =

(a) base area x height of pyramid (b) %base area + height of pyramid
(c) base area x height of pyramid (d) base area + height of pyramid
(x) Surface area of sphere =

4
(a) drr? (b) 4xr (c) —nr (d) 327
3 -

(x1) Volume of cone:

(a) % (area of the base + height) (b) — (area of{& x height)

|
() 5 x surface area of cone + area of base (d) two-@ f the volume of cylinder
(xi1)  The circles with a common center and have dll’fd& radii are known as:

(a) centre (b) semi-circle chord (d) concentric circle
(xiii) 3 times volume of a cone is equal to: «
b

(a) volume of the cylinder area of the cylinder
(c) volume of sphere (d) volume of hemi-sphere
(xiv) A composite 3D figure is a threeS umo@mc made up of basic
res

(a) 2D figures  (b) 3D pyramid (d) 2D and 3D figures

(xv)  Arc length (/) = %
(a) 360“ 3 af&DCITCKOK (b) 36?)0 +27r
x

() @@ ; (d)
Write sho wers of the foNowing questions.

hagoras theorem.

formula of surface area of a sphere.

rite the formula of volume of a cone.

Define:

(a) Sector (b) Chord (c) Concentric circle (d) Central angle

(1) Find the volume of a sphere when radius is 3.2cm.

(i1) Find the volume of the cone if r = 3¢m and h=4cm.

(111)  Ifa=2.4m,c=2.6m, AABC is right angled triangle with mZC=90°, find b.
(iv)  Find the arc length and area of a sector when:

(a) r=5cm , 60° (b) r=175cm , 45"
(v) A sector of a circle of radius 8cm has an area of 49¢m?. Find the angle at the centre of the
sector.,

Tariq built a square based pyramid tent for his night camp. The base of the tent is a square of side
2m and the height is 3m. What is the space occupied by the tent?

NOT FOR SALE-PESRP



10.
11.

12,

1.3,

14.
13,

Mensuration ™S

A right pyramid whose base is a right angled triangle has volume 60cm’. If base and altitude of
the right angle triangle are 6¢m and 10cm, find the height of the pyramid.

In triangle ABC, right angle is at point C, mBC =2.lcmand mAC =7.2cm. What is the length of
AB?

What is the volume of a square pyramid with a base area of 255 square cm and a height of
7 cm?

The height of the great pyramid is about 455 feet. If you were to walk completely around the square
base of the pyramid, you would have gone about 3,024 feet. What is the late(al surface area of the

great pyramid today?
The cost of leather is Rs.1500 per square metre. Find the cost of manu@ng 100 footballs of
radius 0.12m.

The radius of the Earth is 6,37 1km. What is the surface area of th ?

What will be the radius of a sphere with the same volume as a r ular cuboids of length Scm,
width 3¢m and height 4em?

The water level in a cylindrical container of radius 0.978Ngs T-4m. If a spherical solid object is
completely submerged in the water, the water level gegs by U.3m. Find the volume of the sphere.
The surface area of a hemi-spherical object is 458 . What will be the diameter of the hemi-
sphere?

Find the volume of a hemi-sphere whose diaifietey is 20cm. Give your answer in m.
How much sand can a conical container. fol wtiose height is 2.5m and radius is 2m, while 1m’

space contains 120kg of sand? s\

P~ .y,
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Sub-Domain: Congruency and Similarity,
Construction of Triangles
and Transformatlonb A

Students’ Learning Outcomes O

‘0

After completing this domain, the students will be able to:

Congruent and Similar Figures and on are given
e explore congruent and similar figures from . ccms&p rent types of quadrilaterals(sqaure,
surroundings tangle,¥parallelogram, trapezium, rhombus and
e apply the properties of congruency and similarity for @
two figures Q angle and line bisector to divide angles and
Congruent Triangles ides of triangles and quadrilateral
e apply following postulates for congruency between ansformations
triangles: Q Rota
<> SAS=SAS - SSS"" @ an object and find the centre of rotation by

8ot ASA=ASA < @ struction
Construction of Triangles a anced/Additional
given

e constructatriangle when three sides (SS nlargement

e construct a triangle when two su!e nclucl enlarge a figure with the given scale factor (positive
angle (SAS) are given ornegative).

e construct a triangle when tw S and locate the centre and calculate the scale factor of

side (ASA)are given

enlargement given in the original figure and its
e construct a ﬁght-an@‘ le wh? tenuse enlargement

Centre of :
enlargement : i
Ct;: zgﬁtiu z‘? Object Image after
rotation? Can you tell the enlargement
scale factor (R) of 8
enlarged image? 4 '
5 /
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4.1 Congruent and Similar Figures

Congruent

Two figures and objects are congruent if these objects and figures have exactly the same shapes and sizes.
These objects and figures need not to be identical. These objects and figures can have different colours
and textures. The symbol for congruence is denoted as =.

For two lines segments which are congruent to each other are indicated by using the congruence
symbol =.

Congruent Shapes Non Congruent Shapes OE

3

Key fact!

The corresponding angles
and the corresponding sides
of the congruent shapes are

@ equal.

Example 1:  Which shapes in the following figures are congruent?

(a) (b) (c)
g S
T
- —
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Solution:
(a) S=R (b)y D=E (c) S #T
Example 2: What are the congruent parts of the following two triangles?

A D

Solution:

Since AABC = ADEF, then, @
A=D,B=E, C= /&

5 H . E ) p
RS

Corresponding vertices are:

Corresponding angles are: ZA = D, , LC=2ZF

Corresponding sides are: AB= DE ’&‘:" F, and BC =~ EF
Similar Shapes

Two shapes are said to be mathematically simi an%ll of the ﬁes in the shapes are equal, but the shapes
are not necessarily of the same size. Enlargingor shorteni original shapes creates a similar shape.
Enlarging or shortening is called the Scaling ap eans shapes have been enlarged or shortened
in the same proportions.

Example 3:

_ _ \QQ \
Which of the following figures % 1lar?\0
»

AC

Solution:

(1) A and F are similar cubes: as the corresponding length, width and height are proportional.
(i1) B and G are similar circles: all circles are similar.

(111)  C and H are similar arrows: H is twice as big as C and has been rotated by 90°.

(iv) D and E are not similar: D has been stretched in one direction, but not the other.
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Example 4:  Are the following shapes similar?

(i) (i1) (iii)

4em
2em
4cm 6em
2em
2em 6m
507 500 502 50°

3em lem

(iv) (v) 0 (\n
- N
Imm ®+

2mm 45cm

35em i? 3{]cm

20cm O 20cm
Solution: Q %
(1) Yes (11) Yes (1ii) (iv\ (v) No (vi) No
> 2

Congruent Triangles

While considering triangles, two trla ill b ongruent if:
(a)  All the three sides of one tr rc@ all the three corresponding sides of the other
triangles, i.e., SS§ = SS exa

A ANAN

Then, ALMN = AXYZ

1t

(b) Two sides of one triangle and their included angle are equal to the two corresponding sides and
angle of the other triangle, 1.e., S4S = SAS. For example,
In L X
ALMN & A XYZ
mMN = mYZ
mLM = m”LY
mML = mYX
Then, ALMN = AXYZ M . N Y H 7
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(c) Two angles of a triangle and their included side are equal to the two corresponding angles and sides
of the other triangle, i.e., ASA = ASA. For example,

In L X
ALMN < A XYZ
msiM = m”sY
mMN = mYZ
msZN =mlZ
Then, ALMN = A XYZ M : N

Y Z
(d) The hypotenuse and one side (base or altitude) of a triangle are e Q the corresponding
hypotenuse and one side of the other triangle, i.e., RHS = RHS. For

2

In 7
ALMN < AXYZ
miM = mZY =90°
mLN =mXZ
mMN = mYZ
Then, ALMN = AXYZ M

Remember!
Every triangle is congruepisto 1tself (in rrespondence in which its sides and
angles correspond to th Suc congruence is called “Identity Congruence”.

Similar Triangles S\O

(a) When all corr n le
msZL = é
@m = msZ

Then, ALMN is similar to AXYZ

(b) When the ratio of two corresponding sides and their included angle is equal.
mAB _mBC /B = m/E
mDE mEF

Then, A ABC issimilarto ADEF

- —
NOT FOR SALE-PESRP




5 / Mathematics 8 |

(¢)  When the ratio of all corresponding sides is equal.

mXY  mYZ mXZ
mLM mMN mLN

5 6 9
15 18 27
r_1 1
33 3

Then, AXYZissimilarto ALMN

NOT FOR SALE-PESRP
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A

2 If AADC = AABC, then write the name of
pairs of congruent angles and congruent
sides also write the case of congruency.
C

. In the adjoining figure, a parallelogram
ABCD and four triangles AOD, DOC, COB,
AOB are shown. Which pairs of these
triangles appear to be congruent? State the
case of congruency.

4. Given that mZB = mZM , then prove that
the triangles shown are congruent.

4.2 Construction of Different Q)es@'adrilaterals

Construct a Square Q
(a) When its diagonal is giv
Example 5: Draw a square b suc ‘a&s dlagonal 1s 4cm.
Solution: One of gt \ha t@ he square ABCD is
BD an
[N a square both the diagonals are of same length]
Steps of Con @)n:
(i) Dr: iagonal mBD = 4cm.
(11)  Draw a perpendicular bisector LM of the diagonal BD cutting it at
point O.
(111)  With O as centre and radius mOB , draw arcs cutting m at 4 and C. C
(iv)  Join 4 with B and D, and C with B and D, which gives the required N
square ABCD. M+

(b) When the difference between its diagonal and side is given.

Example 6: Draw a square ABCD when the difference between its diagonal and side is equal to 2cm.
Solution:

Steps of Construction:

(i) Draw PO and mark a point as A on it.

P

——
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(11)  Construct mZQOAN =907 at A. 4
(111)  Draw two arcs of radius 2em and centre at 4 which TN c
intersects AQ at M and AN at L. o )
(iv)  Draw an arc of radius = mLM and centre at M which
intersects AQ at B.
(v) Draw an arc of radius = mABand centre at 4 which sk
intersects AN at D. L 1
(vi)  Draw two arcs each of radius = mAB, one centre at B Tom O
and second centre at D. These arcs will intersect at
point C. CE
(vii)  Join C with D and B. N M B

oF

P
Hence, ABCD is the required square. @ k
(c) When the sum of its diagonal and side is given
Example 7:  Draw a square ABCD when the sum of its d%ﬁl and side is equal to 3cm.
Solution:

Steps of Construction: C) N
(1) Draw PQ and mark a point as S on it. T
(11) Construct mZQOSR =90’ at point S. § \6 M
(111) F)raw an'arc i radius 3cm and centr (b } +M
intersecting SR at L.
(iv)  Draw an arc of radius 3cm ar@e at & g
intersecting SQ at A. K
DAN C
(v) Draw an arc of radi ALa /(‘ “ﬂ\
at S which mt;% 1s the «— ' b
side of the require quare. P S dom A B Q
(vi)  Draw pe lar BM at B.
(vii) Dra of radius mAB and centre at B which intersects BM at C.
(viii) Dra o arcs, each of radius mAB ., one with centre at 4 and second with centre at C which

intersects at D.
(ix)  Join C with D and D with 4.
Hence, ABCD is the required square.

Construct a Triangle
(a) When two sides are given

Example 8:  Construct a rectangle ABCD in which mAB= 4cm and mBC =5cm.
Solution:
Steps of Construction:
(1) Draw mAB=4cm.
_ ",
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(i1) Construct mZA=m/B =90"and draw
AGand BH .
(111)  Draw an arc with centre at A and of

radius Scm which intersects AG at
point D.
(iv)  Draw an arc with centre at B and of

radius Secm  which intersects E at
point C.
(v) Join C with D.

Hence, ABCD is the required rectangle.

Note: Sum of interior angles of a
quadrilateral is equal to 360°

(b) When the diagonal and a side are given
Example 9:  Construct a rectangle 4ABCD when

mAB=3cmand mAC = 5cm
Solution:

Steps of Construction:

(1) Draw mAB=3cm. Q
(i)  ConstructmZA=msB =90"and drav\s\

AXand AB.
(i)  With centre at 4 and radius 5(‘?
0

an arc which intersects BK

G
(iv)  With centre at B and l&? Scm %?V

an arc which inter§g Xa int
D and join C an
Hence, the Trequired
rectangl
Constru@ ombus
(a) When oife side and the base angle are
given.

Example 10: Construct a rhombus PORS when
mPQ = 4¢m and mZP = 45°.

Solution:

Steps of Construction:

(1) DranP_Q= dem.
(i) Constructm/P = 45"and draw PX .
(111)  Draw an arc with centre at P and radius

dem which intersects EY.' at S.
P

kO‘

,\QD

-

F F 3

Gt TH

D C

%

A 4em B
-~ 'y

X+ ¥

DA= \C
>k - >K
A 3cm B

X
S § R
45°
P 4em Q

—
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(iv)  Draw an arc with centre at S and radius 4em.
(v) Draw an arc with centre at Q and radius 4cm which intersects the previous arc drawn from S at
R.

(vi)  Join R with S and Q.

Hence, PORS is the required rhombus.
(b) When one side and a diagonal are given.
Example 11:

Construct a rhombus PORS, when m@ =3cmand mPR=5cm . \E

Solution:
Steps of Construction: \\'00

(1) Draw mPQ = 3cm
(ii) Draw an arc with centre at P and radius 5cm. @k _Sy AR
(1i1)  Draw an arc with centre at Q and radius 3¢m which

intersects the previous arc at R.

(iv)  Draw an arc with centre at R and radius 3cm. @ S
(v) Draw an arc with centre at P and radius 3cm wh&

intersects the previous arc at S.
(vi)  Join Q with R, R with S and P with §. P z 0
Hence, PORS is the required rhombuKQ e

Construct a Parallelogram
(a) When two diagonals and the angl tween t@ given
Example 12:

Construct a parallelogram ABC@ dla@ are 3c¢m and Scm and the angle between them is 75°.

Solution:

Steps of Constructlo 30
(1) Draw th nalmAC=3

edi

(ii))  Bisect 4 @O as the midpoint.

(ii1))  Con angle 75° at the point O and
ex line on both sides.

(iv)  From O, draw an arc of radius 2.5¢m on
both sides of 4 to cut the above line at B
and D.

(v) Join A with B and D.

(vi)  Join C with B and D.

Hence, ABCD is the required parallelogram.

(b) When two adjacent sides and the angle included between them are given
Example 13: Construct a parallelogram PORS when m@ = 4¢m, mPS = Temand included angle
between these sides is mZQPS = 60" .

P~  —y,
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Solution:

Steps of Construction:

(1) Draw a line segment PQ = 4cm .
(i)  ConstructmZQPS = 60" at point P.
(111)  Draw an arc with centre at P and

radius 7em which intersects PX at
point S.

(iv)  Draw an arc with centre at Q and
radius 7¢m above point Q.

(V) Draw an arc with centre at S and
radius 4em which intersects the arc
drawn from point Q at R.

(vi)  Join R with S and Q to R to form the

required parallelogram PORS. ,SI
Construct a kite when two unequal sides and a onM are given
Example 14: Construct a kite PORS when mPQ 4em %

diagonal is mPR=8cm. O
Solution:

Steps of Construction: s\Q \Q)

(1) Draw mP_Q =4cm.

6¢m and the length of the longer

(11) Draw an arc with centre at Q dius 6¢m. %(b %\
(111)  Draw an arc with centre at P @mus 8¢
It intersects the previous af int
(iv)  Draw an arc with cent & m
above P. =
(v) Draw an arc wit atR 1us 6cm ¥
which mtersect rc dr%am PatS.
(vi)  Join R wit dSand P S.
Hence, ﬁ the required kite. P - 0

Construgt\N\yrapezium
(a) WhenYour sides are given
Example 15: Construct a trapezium 4BCD in which

mAB = SCm,m% = mCD =3cmand mAD = 4cm
3cm O

Solution:
Steps of Construction:

) Draw a line segment AB = S5cm o

i) Take point £ on ABi.e., mAE = mCD = 3cm.

i) Draw an arc of radius 4cm at point E.

v)  Draw another arc of radius 3¢m with centre at
point B which the previous arc at point C.

—
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(v)
(vi)
(vii)

(b)

Draw an arc of radius 3cm with centre at point C.

Draw another arc of radius 4cm with centre at point A4 which cuts the previous arc at point D.
Join the points B and C, C and D, A and D.

Thus, ABCD is the required trapezium.

When three sides and one angle are given

Example 16:
Construct a trapezium LMNO when mLM = 6cm,mm =3cm, mLO =4cmand mZL = 60, and

LM |ON 6&

Solution:

Steps of Construction:

(i)
(i1)

(ii1)
(1v)
(v)

(vi)

o N @R e

2

11.
12.

1o

A 4

Draw a line segment mLM = 6cm . \\'O/P/

By using protractor draw an angle of + 0 3cm N
measure 60° at point L by a ray LP. &@

Draw an arc of radius 4cm with centre at

point L.
By using ruler and set square draw a ray &

OQ at point ‘O’ parallel to LM.
Draw an arc of radius 3cm which EC)

intersects the ray OQ at point N.
Join O with N and M with N. &

Thus, LMNO is the required trapezi@

c

g
. xeF(ise 4.2
0
Construct a square 4 dg hen aliagonal mAC=4.5cm .
Construct a squar , W 1agonal is 4cm more than its side.
Construct a sqt ORS, ¢ sum of the diagonal and a side of the square is 8cm.
Construct ngle ABCD, When mAB = 4cmand mBC = 6cm.
ConstrEc angle ABCD, when mAB=75.5cmand mAC = 8cm

Co a rhombus KL MN, when the mKL = 5em.mZK = 75°

ConstMct a rhombus STUV, when mST = 6¢m and mSU =9¢m

Construct a parallelogram ABCD with diagonals 6¢m and 8cm and the angle between them is
70°.

Construct a parallelogram DEFG where mDE = 5.5¢m,mEF = 6.5¢cmand mZE = 60",
Construct a kite DEFG where mDE = 4c¢m, mEF = 8cm and the length of the longer diagonal is

mDE =10cm.
Draw a trapezium EFGH so, that FE || GH,mZE = 7’0“,:?1? =8cm, mEH = Scem, mHG = 4cm

Draw a trapezium PORS in which mPQ = Tem, mOR = mRS = 5¢m,mPS = 6¢m

- <
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4.3 Construction of Triangles

To construct a triangle, we do not need all its six elements. It can be constructed with three elements
only, out of which one should be a side.

We can construct a triangle when. @ Remember!
(1) The measures of three sides are given.
2 . .. The sum of the measures of
(i1) The measures of two sides and their included any two sides of a triangle
angle are given. is always greater than the
(iii) The measures of the hypotenuse and one side measwrd of its third side.
are given (in case of right angled triangle). Th erence of the
The result can be verified by measuring the side of different triangles. Wefe of any two sides of
iangle is always less
s Construct a triangle when three sides (SSS) are give tg?f:i E‘:le)measmes of its
1rd siae ). )

Example 17: Construct a AABC in which lengths of its s1des
AB, BC, CA are respectively 4cm, 3cm and Sc»«

Solution:

Steps of Construction: @
(1) Draw a line segment AB of measure 4cm. &
(11) From the point A draw an arc of radius Scm. - i

(111)  From the point B draw an arc of radius
which interests the first arc. Q)
A B

(iv)  Mark C where two arcs intersect. s\ \
(v) Join the points A to C and B to C. %’b‘

Thus, A4 BC1s the required triar@
o Construct a triangle gv@ W

Example 18: Construct a trian en th
included angle & eas 12
Solution

Steps of Constructmmtk

(1) Draw a lin ent AB of m&asure 6.8cm.
gle BAK of measure 120° at

4cm

.

0s and one included angle (SAS) is given

ure of its two sides are 6.8cm and 4.6cm while their

C

(i1) Construc
the poi

(i)  Tak&W point C on AK such that %)
mAC=4.6cm . :

(iv)  Join the point C to the point B.
Thus, A4BCis the required triangle. A 6.8cm B

f Exercise 4.3 }

L. Without construction check, whether or not a triangle can be constructed with given sides. If the
answer is negative, give reason.
(1) 8em, Sem, 2em (i1) 6cm, 3.5¢m, 2em (i)  6.7cm, 4.5¢m, 3.4em
(1v)  9em,4.5¢m,2.8cm (V) Tem, 5.4em, 3.5cm (vi)  8.8cm, 3.6cm, 5.2cm

P

—
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2. Construct the following triangles with the help of pair of compasses and a ruler when the
measure of the two sides and their included angle is given:

60°, 8.4cm, 5.5¢m
30°, 6.8¢cm, 4.6cm

(11)
(iv)

(1)
(i11)

45°,7.5¢m, 4.2cm
120°, 5.4cm, 3.6¢cm

3. Construct an isosceles triangle, in which the measure of the two congruent sides is 6.4cm each

and measure of their included angle is 30°.

4. Construct the following triangles with the help of a ruler and a protractor.

(1)
(11)

o Construct triangle when two angles
and included side are given

Example 19: Construct a triangle 4BC, in which
The base = mBC = 6.2cm long,
mZ B=45°and mZ C=60°

Solution:

Steps of Constructions:

Draw a line-segment BC' of measure 6.2cm.
(1) Construct 2 CBX of measure 45° at
(i)
(111) BX and CY intersect each othe
Thus,AABC 1is the required tg
when hypotenu

ed t"%le
one Side (HS)
are given

Example 20:C0nstruc$ht ang trlangle whose
hypo is of measure 7.5¢cm and

f one side is 4.5¢m.

Solution: @ 1

Steps of ruction: X
A

(1) Draw a line-segment BC of measure
4.5¢m

Construct ~ZCBX of measure 90° at the
point B.

From the point C' draw an arc of radius

® Construct a right

(i1)

(i)
7.5¢m to intersect BX at point A.
Join point 4 to C.

Thus, AABC 1is the required right angled
triangle.

(iv)

AABC , when mAB = 5.8cm, mBC = 3.6¢m and m £ B = 30°
APOR , when mPQ = 4.8cm, mOR = 4.8cm and m £ Q=120°

\5

l(ey fact!
+ The sum of measure of
@ interior angles of a triangle
is 180°.

,@ S

m \6 <
Construct £ BCY of measure 60° at

60~

45°

B
@ Key fact!

If measurements of any two angles of a triangle are
known. The measurement of the third angle can be
found by subtracting.
The sum of the two angles is subtracted from 180°.
ie.,in AABC if m/ B and mZ C are known
thenmZ A=180°— (mZL B+ mZ C)

\_ J

6.2cm

4.5¢m
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Angle Bisector of a Triangle

When a ray bisects a vertex of a triangle into two equal

parts, then it is called angle bisector of a triangle. ¢ Bisect means to divide into

two equal parts.

¢ Angle bisectors of internal
angles of a triangle are
concurrent.

To Draw Angle Bisector of a Triangle

Steps of Construction:
(1) Draw any triangle ABC.
(ii)  Draw an arc of any suitable radius with centre at

A which interests AC and AB at X and Y.

(i11)  Draw an arc of any suitable radius with centre at

X, another arc of a radius with centre at Y.

Which intersects the previous arc at Z.
(iv)  Join 4 with Z and produce it to meet BC at L.
(v) Then AL is the required angle bisector of £4 . A
(vi)  Draw the angle bisectors BM and CN for angle @

B and C on the same steps as given abov

respectively.

Thus, the point O in figure is calle B

incentre of the triangle.

\ !
> :

Perpendicular Bisector of Sides Tl ian b GO ot
When a line segment bisects a 51de,pf gle it is called o
side bisector of a triangle. s
To draw side bisect(&@na e follow the "
following steps: =P ‘%y ~ Keep in mind!
S_tcl’s of Construc\? .I Perpendicular bisectors of
(1) Draw iangle ABC. sides of a ftriangle are
(ii))  Dr arcs of any radius (more than half of concurrent.

AB )dver and under 4B with centre at A.
(111)  Now, draw two arcs of the same radius over and

under the 4B which intersect the previous arcs at
points L and M with centre at B.

(iv)  Join L with M.

(V) LM is the right sector of the side 4B.

(vi)  Draw the perpendicular bisectors @ and NP of

BCand AC respectively, on the same steps as
given above.

Thus, the point O in figure is called the
circumcentre of the triangle. e

—
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Remember! Remember!

A single point where three Can you draw the angle and side
perpendicular bisectors of a triangle bisectors for the quadrilaterals?
intersect 18 called the circumcentre (Square’ rectangle, kite, rhombus ctc_)

of the triangle.

r Exercise 4.4 } \E

1. Construct the following triangles with the help of a compass and a

Sr.No. Measure of angles on the base &)f base
(1) 30°, 45° '@ 6.5¢cm

(ii) 45°, 90° 5.4cm

(iii) 309, 120° @ 4.8cm
(iv) 45°, 60° ,-& i 3.6cm

2, Construct an isosceles triangle. The [eng Vasc is 8cm and the two angles on the base are
of measure 45° each.

3. Construct the following triangles by@ Cti; S w1th the help of a protractor.

(i) APQR ,whenmZ Q = mé R and mQ_R =5.3cm
(i) AGHK , when méo(@ 60° and mGH =4.5cm
4. Construct right ang]ed t s w1th Ip of a compass.
(1) Hypotenuse Base =3.5¢m
(i1) Hypote % Base =4.7cm
(i11)  Hypotgnuse™ =7.6 Base =5.4cm
(ivy H se =9cm, Altitude = Sem
5. The of two sides of a triangle are 6.8¢m and 4.4cm. If the angle opposite to the side of
medgie 8.8m is a right angle, then construct the triangle.

Construct AABC , when mAB = 3.8¢cm, mAC = 5¢m and m £ B = 90°
Construct APOR , when m@ =4.6cm, mﬁ =9.8cmand mZ£ Q =90°

Draw angle bisectors of any suitable size of a triangle.
Draw side bisectors of any suitable size of a triangle.

s Mo DO =1 O

0.  Draw angle and perpendicular bisectors of any quadrilateral.
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4.4 Transformation

Transformation means to change. Hence, a Teapalasion
geometric transformation would mean to ‘
make some changes in any given geometric

shape.

Rotation

Even after transforming a shape (translate,

reflect or rotate), the angles and the lengths

of the sides remain unchanged. )
Reflection

Types of Transformations: \
(i) Translation <7

(11) Reflection

(i11)  Rotation

(iv)  Enlargement Enlargement
Translation

° Translation is a transformation of a shape whi /gsgs precise description of transformation
Reflection

® Reflection of an object through a line KQ \0

Rotation 9 (b'
® Rotate an object and find the cengrg o rotatio@constmction

Enlargement ’\O ‘%OK
@ Enlarge a figure with t @n sc&i& or (positive or negative)

® Locating the ce%@cale (@of enlargement given the original figure and its enlargement
Rotation :1 .

In geometry, a rot is a type of transformation where a shape or geometric figure is turned around a

fixed point. A is a type in which the size and shape of the figure does not change; the figures are
congruent be d after the transformation. A rotation turns each point on a pre-image around a fixed
point, calle centre of rotation, a given angle measure. Below are two examples.

\ R® <

. e

~N/L_/ T

A parallelogram rotates around the red dot. Two triangles are rotated around point R in the above.
P —
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_Need to know!

(ii) The amount of turn, which might be in degrees or given as a fraction.

(1) In the centre of rotation, the shape is turned around that point.
(iii) The direction of rotation, which will be either clockwise or counterclockwise.

Rotation in Coordinate Geometry
In a coordinate plane, when geometric figures rotate around a point, the coordinates of the points change.
While a geometric figure can be rotated around any point at any angle, we will only discuss rotating a
geometric figure around the origin at common angles.

90° Rotation

Counterclockwise rotation 90° about origin
A rotation of 90° counterclockwise around the
origin changes the position of a point (x, y) such
that it becomes (-y, x). Triangle ABC is rotated
90° counterclockwise to land on triangle AB'C!

Vertices A(1, 4), B(4, 6) and C(5, 2) move to

A (-4,1),B'(-6,4) and C'(-2, 5).

Clockwise Rotation 90° about origin s\

A rotation of 90° clockwise changes l@omt %
such that (x, y) becomes (y, —x).

Triangle ABC is rotated 90° clo§ to 1

triangle AB'C

Vertices A(1, 4), B(4,

A (4, -1), B’ (6, —4 ‘T@

180° Rotation about origin

A rotation of 180° (either clockwise or
counterclockwise) around the origin changes the
position of a point (x, y) such that it becomes

(=x, =p).

Triangle ABC has vertices A (1, 4), B(4, 6) and

C(5, 2). It is rotated 180° counterclockwise to

land on triangle 4'B'C",which has vertices A" (—=1,—4),
B'(—4,—6) and C'(-5, -2).

A clockwise rotation of 180° for triangle ABC

also results in triangle 4B'C"

P> .y,
NOT FOR SALE-PESRP




// Congruency and Similarity, Construction of Triangles and Transformation h\m
r Exercise 4.5 J

1. Rotate the shape shown by 90° clockwise. 2. Rotate the shape A to90° counterclockwise,
with a centre of rotation at (1, 1).

F

®
Centre of Rotation

3. Rotate 180° about the origin.

N

........

6. Rotate 90° clockwise about the origin
A(le _2)9 B(Os 2)? C(35 2)5 D(B'! _3)

LETTT]
x€ > x
2
7. Rotate 180° about the origin P(-1,-5), Q(-1, 0), 8. Describe a rule that describe the
R(l:! 1)5 S(37 -2) tranSfOrmation-

= <,
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4.5 Enlargement

An enlargement is a type of transformation in which the image is resized to make it larger or smaller. The
following are required to enlarge an image.

(1) Scale factor y
(11) Centre of enlargment (2

(i)  Scale Factor
Scale factor is a number by which a quantity is multiplied, changing
the magnitude of the quantity. Scale factor is usually denoted by .

Distance of image from centre
Scale factor =
Distance of object from centre O

Keep in mind!

The image obtained by the
enlargement is not congruent

but similar.
r s

Case-1 If k>1

When scale factor is positive, the object and
image lies on the same side of the centre. When
scale factor is greater than 1, then the image
resized to make it larger. Triangle ABC i %
objectand triangle A'B'C’ is the image.

!f"J/X-\
o

Case-I1 If 0<k<l 8

When scale factor is between

and 1, then the image is resi ed %
to make it smaller. Trj

ABC is the object a gle‘\oﬁ

AB'C' is the i Image

Case-111 )\A ;} _

When scal tor is regative, ’ T n

the ob nd image lies on the

0 side of the centre
ﬁn argement. Traingle ABC

W the object and triangle 4'B'C’ a ]
is the image. il N

(ii)  Centre of enlargement
Centre of enlargement is a
point which tells us where to
draw an enlargement. In the
glven figure, the triangle
ABC'is enlarged by a scale
factor 2 using the point (0,0)
centre of’enl;angement. fl 1 234567890 00

, \
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Note!

mOC' =2xmOC

When centre of enlargment is origin
mOA' =2xmOA A(l,2) =2 x A(1,2) = A'(2, 4)
mOB =2 %xmOB B(3,2)=2xB(3,2)=B'(6,4)
C(1,4)=2xC(1,4)=C'(2,8)

Enlarge a Shape Using Positive Scale Factor

Example 21: Enlarge the triangle ABC by scale factor 2 with origin as the CCntre@klargement

Solution:

Step 1: Measure the distance from centre of enlargement to
point A i.e.(3,—-1). Multiply the distance by scale
factor 2. i.e., (6,—2), put point mark for the new point
and label as A’.

A

Step 2: Repeat the step-1 for B and C coordinates to
marks B’ and C' respectively. e.g.,

B(1,-4)=B'(2,-8)

C(3,-4)=C'(6,-8) g
Step 3: Draw rays from centre of enlargem thro

point Ato A’, Bto B, C to C'and Q ?
Step 4:  Join up the points to make the angl

Enlarge a Shape Using Neggt ale tor
Example 22: Enlarge the squ \ ale factor
(—2) using a&) centre of

enlargeme
Solution: %
Step 1: Measure distance the centre of

enlar e@to point A ie., (1,1). Multiply
th e by scale factor (—2), which is

( . Put point mark for the new point and label
as A" which is (-2, —2) away from the centre of
enlargement.

Step 2:  Repeat the step-1 for B, C and D coordinates to put
points marks B’, C' and D’ respectively.

eg., B3, 1)=B'(-6,-2)
C(3,3)=C'(-6, —6)
D(1,3)=D'(-2,-6)

Step 3:  Draw rays to join the pair of corresponding vertices
through the centre of enlargement.

Step 4:  Join the points to make the new square 4', B', C" .

= <,
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Enlarge a Shape Using Scale Factor (o<k<1)

Example 23: Enlarge the triangle ABC by scale factor %

about the point (O).

Solution: Follow all the steps as given in previous examples.

For mark A’ %(6,2) =A3) 1/2(6,2)=A'(3,1)

For mark B’ %(12,2) = B'(6,1) 1/2(12,2) =B'(6,1)

For mark C’' %(6,6) =C'(3.3)

Join AB'C" as shown.

C)

In order to find a centre of enlargement, follo%ei step

(1) Draw a ray through a pair of p@s (i. e@@nd

its image).

(i1) Draw other two rays.
(11i)  Write down the c tes @ centre of
enlargement
Example 24: Find a of e)%'nent and scale factor

wh angle ABC has been enlarged to make
tr@ﬁ; B'C

R\

Solution:

(1) Find a pair of corresponding vertices and draw a ray

going through the points.

(i1)  Find more pair of corresponding vertices. Draw rays
through the pair of points.
The points at which your rays meet will be the
centre of enlargement. The centre of enlargement is
(2,2), mark it as X.

How to find a centre of enlargement

(111)

=2

Scale factor of enlargement = 2— .
X4 2

1/2(6,6)=C'(3 (%

N

e T R e e -

C
B,

A

=

1 2 3,4¢g5 6 7 8 9 10 11 12
I'\E

&

Q)‘*
3
2
1 i
o 1 2 3 4 5 6 7 8 9 10 11 12
Jy
9
8
7
e B
5 —<k
_—
il AaB e
o
3 T
2
i
o7 2 3 7 5 6 7 8 9 0z |"
y
9
8
7
6
5
4
3
2
1
o 1 2 3 3 5 6 7 85 ¢z’

P~  —y,
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f Exercise 4.6 }

Enlargement
1. Enlarge the triangle ABC by scale factor2 2. Enlarge the triangle 4ABC by scale factor 4
about the point P(5,5). about O. <
Y Jy
5 q &£ - $ _
) O
3 B A . |
1 I - BK‘_\&
T T 11*% & T 1T 1*

3. Find scale factor and centre of enlargement, @rge the triangle ABC by scale
Triangle A'B'C' has been enlarged to make faltor ( —2) about the origin.
triangle ABC.

¥

B

R R R

N

2 x - i >«
5.  Enlarge the shaded ith sca@ . Shape A has been enlarged to make shape B.
about the point. Calculate the scale factor. You can draw the

shapes on graph paper.
. \ . SENZ.
| A L4 3 3. 1 1 1 1

Centre of enlargement

7. Shape A4 has been enlarged to make ; ——— e B0 4 W0 e 08
shape B. Calculate the scale factor.

——
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8. Draw the shape on graph paper. Then 9. Find the centre of enlargement when square ABCD
enlarge the square ABCD by scale factor has been enlarged to make square A'B'C'D’.

- % about origin.

¥ Y
12 | | | | . | 3 D . C
9 D C 2
3 A B X
1 2 3 4
A
L K

0 3 6 9 12 15

g D’

KT
( QMI@‘QY )

B Two shapes are said to b Qmat% imilar if all of the angles in the shapes are equal, but
e

the shapes are not nece of t size.
o Every trlangle 1s nt to4fsglf fin the correspondence in which its sides and angles correspond
to themselves). a con%& is called “Identity Congruence”.
two sides of a triangle is always greater than the measure of its

B The sum oft easures of
third side. W
° The (&easurement of angles of a triangle is 180°.
o If ents of any two angles of a triangle are known. Then the measurement of the third angle
can be Tound by subtracting it. The sum of the two angles is subtracted from 180°.
e Rotation
Rotate an object and find the centre of rotation by construction
. Enlargement
= Enlarge a figure with the given scale factor (positive or negative)
» Locating the centre and scale factor of enlargement given the original figure and its
enlargement
® A rotation turns each point on a preimage around a fixed point, called the centre of rotation,on
a given angle measure.

o
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{ Review EXxercise 4 j

Four options are given against each statement. Encircle the correct one.

(i) If the objects and figures have exactly the same shapes and sizes then they are called:
(a) similar objects (b) congruent object
(c) transformation (d) rotation.

(11) Every triangle is congruent to:
(a) congruent (b) similar O%
(c) rotation (d) itself

(iii)  The sum of the measures of any two sides of a triangle is .@ the measure of
its third side. +
(a) less than (b) greatey t

(c) equal to (d) less&@equal to

(iv)  The sum of interior angles of a triangle is: %

(a) 60° (b 90° (c) (d)  360°
(v) In ___the size and shape of the ffiguge does not change.
(a) transformation rotation
(c) enlargement (d) ole
(vi) A point which tells, where 1 an 1enL 1s called:
(a) rotation centre of rotation
(c) centre of enla§ nt (d) transformation
(vii) A factor which is plied &Qge the magnitude of the quantity is called:
(a) transf scale factor
(c) ent rotation
(vii) dku$c larger or smallu
(a) Qlangle (b) congruent
Q rotation (d) enlargement
D the following:
(i) Congruent figures (i1) Similar figures (111) Transformation
(iv)  Rotation (V) Enlargement
Construct the following triangles by using the given measurements:
(1) 4.5¢m, 2em, 8cm (11) Sem , 3em, 4.5e¢m
(111)  Tem, 3.5¢m, 3cm (iv)  8.5em, 3.5¢cm, 5.5¢m

Construct the following triangles with the help of a ruler and a compass:
(i)  ALMN ,when mLM = 5cm,mZL = 60° and mNM = 8cm

(i)  APQR,whenmMQ = 5.7cm,mOR =3.5¢cm and m£Q = 75°
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5. Construct the following triangles with the help of compass and a ruler.
(i) 90°, 60°, 5.5cm (i) 60° 45° 6.7cm
6. Construct right angled triangles with the help of a compass:
(1) Hypotenuse = 8cm Base =4em
(i1)  Hypotenuse =7.8cm ; Altitude = 3.5¢m
T Rotate the shape 90° counterclockwise, ¥
with a centre of rotation at P(3,2): i C(5.6)

5-....
44
3+ A(33)

2
I_

123

] X
5 6
8. Rotate 180° about the origin: @Jtate 90° clockwise about the origin:
& A

M1 23455

-1
3
-4
-5
-

6 -5 -4 3 -2 -1

factor 2

e point (6, 6) factor (— 3 ) about the point (2,2)

10. Enlarge the t::sn gle LMN ll§lca 11. Enlarge the shaded shape with scale
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sub-Domain (i) [Nnformation
Handlmg

Students’ Learning Outcomes

After completing this domain, the students will be able to:

e recall difference between discrete and continuous Measur 9&

data and grouped and ungrouped data e solv
e reinforce representing the discrete data using

*

< line graph % bargraph

e *,

% multiple bar graph % piechart data
Frequency Distribution Q
e construct cumulative frequency distribution & \@e
e represent frequency distribution by (b‘
constructing: %

+«  histogram < frequency @ K

Collection

The most popular colour
is green. The least
popular colour is red.

R s

Interpretation

°

-al Tendency
| life situations involving mean of

ed and ungrouped data
suitable graph such as « ed/ Additional

k

7
llllll

alculate the median and mode for ungrouped

real life problems involving median and

of grouped data

There was a total of 25 students and
a survey was conducted. Students were asked
about their favourite colour. Each student could

choose one colour of his choice
from blue, green or red.

F

Colour

Blue

Green

No. of students

Red )
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st
The collection of information in the form of facts and -- Keep in mind!
figures is called data e.g., the height of 20 students of your Discrete and cgntinuousJ
class, and the marks obtained by the students of your class. dataisquantitativedata,

Type of Data ] \E
/

r_])_iscrete data: e F-Eontmuous dg@ D
It can take only some specific values. Whole [t can take ossible value in a given
numbers are used to write the discrete data interv numbers are used to write
e.g., the contpious data. e.g.,

o Sflowers @ o 55kg
e 20students e 15.51itre
\ e 3(0caps d e 75cm |

v
Discrete data is further classified s\ (b Continuous data is also classified
% into two groups

into two groups.

r Grouped data ] rUngouped data

r Grouped data 1

Q&

Ungrouped Data

Data which is no ged in any systematic order (groups or classes) is
called ungro
For examj e marks obtained out of 10 in a test by 20 students of a class

3,10,9,8,7,6,54,1,8915,6,7,85,6,7,85
Grouped Data
Data which is arranged in systematic order (groups or classes) is called grouped data.
Forexample, 30 students got admission in Grade-8. This data may be divided into 5 sections according to
their scores. The detail is given below.
Scores 50-60 00-70 70-80 | 80-90 | 90-100

No of students 5 7 12 2 4

Explain to the students, the difference between the discrete and continuous data (ungrouped and grouped)
by using real life examples.

NOT FOR SALE-PESRP




// Information Handling _..\183

Difference Between Discrete and Continuous Grouped and Ungrouped Data

Discrete Ungrouped and Grouped Data
Let us consider the number of pair of shoes sold
by the shopkeeper in a month

10, 11, 12,10, 11, 14, 15,113, 14,10, 11, 11, 12,13,
15,15, 14, 10, 11, 13, 10, 10, 10, 14, 13, 15, 14,
14, 15, 10. The data is called discrete ungrouped
data.

If we arrange the above given data in groups or
classes, then itis called discrete grouped data.

Continuous Ungrouped and Grouped
Data

Let us consider the distances (in km) of 20
employees from their residence to the factory.
3,3.5,4,4.7,9.5,10,15.5, 16, 11, 10.2, 8.5,12,13,
13.5, 7, 8.5, 8, 9, 10.2, 15 [[he data is called
Continuous ungrouped da

If we arrange the abo ven data in groups or

classes, thenitis o@ontinuous grouped data.
¢

Pair of shoes Tally marks Clais@h Tally marks
10 W1l <MH6 111
Il W - ésx <9 [
12 I 9sx<12 M
13 Il 12<x<15 Il
14 M | 15<x<17 I
15 M
Graphical Representation ‘\ \Q)
@ Graph is another way ent thedafh. In graphical
ﬁ representation, the Tﬁownﬁeﬂy
The following graphs are use&ﬂk?eseb*@ta in a meaningful way:
. Line Gra
o Bar Graph
. M Bar Graph
@ 1 art.
i. L sraph
Q:—r | Usamassold the following length of cloth (in metre) in five weeks.
Key fact!

Weeks # 2

"rd 4|]| glh

Length of cloth (m) | 200 400

In line graph, we use line

100 500 600

segments to represent the

data and line graph is used

~ | Now, werepresent the above information by using a line graph.

for continuous data.

P

—
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Graph showing the length of cloth (1) seld
by Usama in 5 weeks.

Title

Along x-axis:

2 squares represent 1 week
A Along y-axis:
= | squares represents 100 metre
y-pxis 4+
Description:
600 *  Usama sold maximum
E length of cloth on the
"; 400 — . ama sold the least
% ength of cloth in the 3"
e T 0 week.
200 e .\_\'
o
100 — «@
0 I ] I | %x—a:xis >
l-.l an 3m 4\I|
' ' Weeks _&
ii. Bar Graph
@ The following data represent dents of a high school who passed
matriculation examination in tdwls ng the years 2015-2021.
015 | 2 > \7 Sp2 202 202
Years 2015 | 2016 : 2079 018 J 2020 | 2021 Key facts!
No. of Students | /00 | 150 M C 145 | 160 110 In bar graph, we use bars

having same width.
Discrete data is mostly
represented by using bar

Now, draw a ba ; fo(d@*en data. J

=1

- s ? - graph.
Title h showing number of students who passed examination
X first division during the years 2015-2021
y-axisf Th"'lk'
160 —
In whlch year, the maximum
150 - number of students passed
8 - the examination?
g 1401
2 - |
: On x-axis:
4 120~ 2 squares represent 1 year
On y-axis:
ik 1 square represents 10 students
100 "’ = Z
| -2~ Keep in mind!
0? T T T J T | | > The height of each bar
2015 2016 2y | 2019 2020 2021 x-ansl depends upon frequency.

- —
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il Multiple Bar Graph
- Multiple bar graph is an extension
@ The following are the marks obtained out of 500 by three of bar graph. It is used for the
. | students in quarterly, halfyearly and yearly examinations: comparison of two or more
' )| variable characteristics.
Marks out of 500
Name of Students Quarterly Half Yearly Yearly
Ayesha 330 400 450 \l‘
Hamza 200 300 420
Zahid 450 390 %
' :’:* i | Now, draw a multiple bar graph for the given data. k
i Graph showing th i
y-axis -+ . raph showing the comparisgn |
Title marks obtained by three stiide
500 —— — Remember!
Q The given graph is
' K s called vertical multiple
[ 4 bar graph.
400+ "
7 G
. '/ <
2 . \
= 300 o ' = O On x-axis:
g & T :
"!:l ) 6 £ \ 4 squares represent 1 student
& i ! !!_E—ri‘ﬂ" On y-axis:
E o 1 square represents 50 students
&
=} i
uﬂéﬂg
| S
g |
o =] 1
ﬁrﬁ Try yourself!
i Multiple bar graph can also
! be drawn horizontally. Can
Hamza draw it horizontally?
Name of students Yol ok
Key: Quarterly Half yearly Yearly
iv. Pie Graph

different items by making the sectors of a

circle. Angles are used to represent the sectors.

/S .‘ The table given below shows the total number
4«7 | of students in six grades of'a high school.

J Pie chart is used for the comparison of values of

——
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Classes V vi | vil | Vil | IX X Total = '? Need to know!
No. of students | 300 | 210 | 162 | 95 60 23 850 Pie chart is also known
L ascircular graph.
: . ) N ﬂ. s
@ [ Now, we represent the data by using a pie chart. l —_- Keep in mind!

be made clockwisj

Grades | No of Students | Angle of the sectors

300

\Y% x360° =127°
300 s
210
VII 210 x360° =89°
850
162 § 5
VII 162 x360° =69
850
VIII 95 28 % 360" 400
850 g\
60 §
IX 60 %360 a@@‘
850
X 23 23 @\"100 K Grade - VIII
Total 850 ce0360 é

(Z)‘ eo
é,o { Exercise 5.1 J

The marks of a student “Zeeshan” in the grade 6 examinations were 50, 80, 60, 50, 85, 90. Show
these marks by drawing an appropriate graph.

A shopkeeper sold the following number of toys in 6 weeks.
Weeks I 11 11 v vV \%!
No.of Toys| 120 80 90 125 110 75

Represent the above information by a simple bar graph. Also tell:
(1) How many toys were sold by the shopkeeper altogether?
(i1) In which week the maximum and least number of toys were sold?

P> .y,
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Draw an appropriate graph to show the points out of 100 scored by four students in three games.

Students Game-1 Game-I1 Game-I11
Ali T 60 85
Anam 48 50 75
Zara 80 30 @
Umer 50

80 50
Q

The following are the runs made in a two days cricket match by the s@ ina high school. Draw an

appropriate graph for the following data. +

Name Javed Hamza Husé‘ Jamshaid Arsalan
1" da 55 60 <@ 80 65
y ‘,(
5 »
2" day 90 25 45 50 30

last month. Graph the data using a pie

Mrs. Imran purchased the following ggdk d SCI’@OI’H a grocery store for her kitchen in the

-
Goods and Services | Rice { |\ Floor, %lgar Soap Oil Miscellaneous
O
>4 i
Expenditure (in Rs.) @O %i) 300 150 800 250

Ashirtmakingq :
chart for the followMg data:
V)

\ 4

Red Blue Green Black White Yellow

o of Shirts 50 60 35 40 70 80

A factory makes fertilizer and sold in 5 cities i.e., 15% sold in city A, 20% sold in city B, 25% sold in
city C,35% sold in city D and 5% sold in city E. Draw a suitable graph to represent this information.

The distribution of masses (Ibs) of 100 students is given. Draw a suitable graph to represent the data.

Midpoints of masses | 114.5 124.5 134.5 144.5 154.5 164.5

Frequency 35 20 10 5 15 15

r e =, gy
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Frequency
The number of times a value occurs in a data is called the frequency of that value.

188 /
Frequency Distribution

Frequency Distribution
To write a data in the form of a table in such a way that the frequency of each class is observed at once is

called frequency distribution. O\E

Cumulative Frequency
Cumulative frequency is calculated by adding each frequency from a freque@buuon to the sum of'its

predecessors. \'
Construction of Frequency and Cumulative Frequency D@*’Dution

The following are the masses in kg of 50 students selected from a st%
35,30,32,36,31,40,35,42,35,45,37,41, 33,37, 30, 28, 29, 2
39,45, 38, 36,35, 28,31, 34,30,41, 35,36,41, 28, 31, 34,

Now, we arrange the data in grQS!Jasses or the form of table as below: \
uetet., 45 %Spectivcly.

lus en formula. Nt . :
-}~ Keep in mind!
!arg&ya ue — smallest value ¥ The table below, is callecj

Size of class i e@ :
f A U number of classes frequency a_nd _curr_lulatwe

31, 35, 36, 30,28, 37, 39, 26, 31, 34,

i. Look forthe largest and smallest
1. Number of classes to be made i
i11. Tofind out the size of class.

frequency distribution.

) ,;O % = % ~28~3
Class@%’ Tally Marks Frequency (f) Cumulative Frequency (c.f.)

2;}0 LRI 14 14

31-33 M 9 9+14=23

34-36 LU 13 13+23=36
37-39 LR 7 7+36=43

40—42 M 5 5+ 43 =48

43—45 I 2 2+48=50

Total - 50

P~  —y,
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Example 1: Listed below are the scores of 50 students in a 60 marks test.
25,33, 26.5, 34, 28, 35, 29, 36, 30, 54, 30, 39, 36, 37, 39, 40.5, 37,34, 27,41, 37,41, 38,42.5,48, 51,
40,51,43,40,41, 39,48, 51,53,41,37.5, 52, 28,46,44,37, 39,52, 51.5,40,45,46,43,53
Make a frequency distribution table taking 6 classes of equal size by tally marks. Also make a
cumulative frequency distribution.

Solution: The lowest value = 25
The highest value = 54
Total classes to be made = 6 %
We take the size of class = 54-25 OO
Y O
29
1
Class Limits Tally Marks Freque c Cumulative Frequency

25-29 M | 6

30— 34 M a’& 5+6=11

3539 I % JE 13+ 11 =24

40 — 44 MW ‘ . 12+24=36

45— 49 M X o\ 5+36=41

50 — 54 Wi O CAYo 9+41 =50
R Sl

Graphs of Frequency Dw uti
The following are the type of %lh hlch%be used to represent a frequency distribution on a graph.

1. Histogram : 4 ncy polygon
Construction of HistO®ram

We are familiar wit and bar graphs. Another common graphic way of representing data is by means of a
histogram. A hi is similar to bar graph but it is constructed for a frequency table.
In a histog values of the data (classes) are represented along the horizontal axis and the frequencies

are shown by bars perpendicular to the horizontal axis. Bars of equal width are used to represent individual
classes of frequency table.

To draw a histogram from a grouped data, the following steps are followed:

(1) Draw X-axis and Y-axis.

(1)) Mark class boundaries of the classes along X-axis. How to calculate class boundaries?
* Lower class boundaries are obtained by

(i) Mark frcquencws along r-axis. “minus on-half™ from the lower class limits.

(iv)  Draw abar for each class so that the height of the bar « Upper class boundaries are obtained by
drawn for each class is equal to the frequency of the “plus one half™ to the upper limits.
class.

prPe_____________________________________________________ =, gy
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The graph is shown below:

Y{& Key fact!

Continuous data is mostly
represented by using histogram
and frequency polygon.

&
‘00

X

0 Class Boundaries X»&Q

Construction of Frequency Polygon @ o
9\ ng

Frequency

To draw a frequency polygon from a grouped data, th —- — Keep in mind!

steps are followed: Miclpomt is obtained by finding
i.  Draw X-axis and Y-axis. out the average of class limits,
; i P
ii. Takemidpoints on X-axis and class fre ern Y- j PR it Upper bl

c.g
2
iii. Put a dot mark against each midpQidfNof the \umts

corresponding to its class frequency. a
iv. Join all the dots by a lme nt to et the required
Do you know?

frequency polygon. 0
K Midpoints are also known J

The graph is shown below. as class marks

A .\: A Frequency polygon is also drawn by joining the

Frixhs Faxs e midpoints of the tops of the bars.
: E \
= =
= = \
Y / ~
i Wl o o
X-axis X-axis
Midpoints (x) Class Boundaries (C.B)
Frequency Polygon Frequency Polygon on Histogram
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Example 2: The detail of distances travelled daily by the residents of a locality are given below. Construct a
histogram and frequency polygon for the following frequency table.

Distance travelled (in km) 1-8 9-16 | 17-24 | 25-32 | 33-40
Number of persons 15 12 7 4 2
Solution: Frequency distribution table is:
d
Distance travelled (km) Frequency (No. of Persons) | Class boundari%\ dpoints (x)
X : N~ 18 _
1-8 15 0.5-85 O 5L -5
9-16 12 @ 9+16 _
8‘5.-!‘&- > 12,5
17-24 17+24 _
7 ,(1@ 24.5 24— 205
23-32 4 Q\ Ys5-325 22 g5
4 '4
33-40 & i 33+40 _
2 o~ 32.5-40.5 3 36.5
Total: 40 QU
Histogram \ \6 Frequency Polygon
Y-axis 9 ‘Zhls 4 ’
164 O % 16
5t Q ~ BT
g 14—+ . O é § 14
§ 12T 6\ K 3 2
S i = ]
2 10 é \ g 10
= 8+ - :\.O < 8
= =
£ 6+ g 6
2 3
< o, 4 < 2
m Ca Tl e s zl;(?axis g ,,L r"i‘r é é ﬁ I:Y:axis
Class Boundaries Midpoints (x)

(

Exercise 5.2

J

The following data displays the number of draws of different categories of bonds.

35,55,64,70,99,89,87,65,67,38,62,60,70,78,69,86,39,71,56,75,51,99, 68, 95, 86,
53,59,50,47,55,81,80,98,51, 63, 66,79, 85, 83,70
Construct a frequency distribution and cumulative frequency distribution for the above data, with
seven classes of equal size of class interval 10.

P

——
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2 Listed below are the number of electricity units consumed by 50 households in a low income group
inalocality of Lahore.
55, 45, 64,130, 66,155, 80,102, 62, 60,101, 58, 75, 81, 111, 90, 55,151, 66, 139, 77, 99, 67, 51, 50,
125,83,55,136,91, 86, 54, 78,100, 113, 93, 104, 111, 113, 96, 96, 87,109, 94,129, 99, 69, 83, 97,97
With /2 classes of equal width of /0, construct a frequency and cumulative frequency distribution
for the electricity units consumed.

3. The following list, is of scores in a mathematics examination. Using the starting class 40 - 44, setup

a frequency and cumulative frequency distribution. List the class boundaries.
63,88,79,92, 86,87 83,78,40,67, 68, 76,46,81,92,77, 84, 76, 70, 66, 77, 81,82, 81

87,78, 70,60,94,79,52,82, 77,81,

4. Construct a frequency and cumulative frequency distribution for t mwmg numbers using /-70
as the starting class. List the class boundaries.

54,67,63,64,57,56,55,53,53,54,44, 45, 45, 46, 47, 37,)&
43,16,44, 34, 36, 35,37,24,24,14,43,37,27, 36,33, 23, 36

S. Following are the number of days that 36 tourists s
1,6, 16,21,44,21,5.31,20.27,17,-18,3,32.2
10,18,3, 1,11, 14,12, 64, 10.

Construct a frequency and cumulative fKany dl\@on starting with the class /-7. Also list the

,27,36,45,34, 36,15, 23,
,3,44,13,33,33,17

Hunza valley.

21,44,1,36.5, 12,3, 13,13,

class boundaries.
6. Construct a histogram and frequency },m@ of the frequency tables in questions /-3.
Measures of Central Tend

Measures of Central Tendency ha& Q@x{ the

centre of the data or distributio Key fact!
Description of Meas ndency The measure that gives the centre
& of the data is called Measure of
Tendency Central Tendency.
&i Mean Median Mode
Calculation of Measures of Central Tendency
Mean (Average) for Ungrouped Data Key fact!

Let x,, x,, ..., x, be n given quantities. Then their average is the The average is calculated by adding all
value representing the tendency of these quantities and is called the Vsluesfaﬂili theﬂl S!Védlnglhbgt}?total
. ; ; : t :
their Mean value or Arithmetic Mean. It can be calculated by the -

formula:  _ v oy 4 4y
X=d 2 _tew R o % (Direct method)

N

sum of all values

<
I

number of values
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Example3  Thescores ofastudentin eight papers are 58, 72,65,85,94, 78,87,85. Find the mean score.

Y= 38+72+65+85+94+78+87+85
8

¥= =2 =78

Hence, mean score is 78
Mean for Grouped Data
Letx, x, x, ... x, be the midpoints of the class limits with corresponding frequencies &{p S - Thenthe
arithmetic mean is obtained by dividing the sum of the products of fand x by the to 1l the frequencies.
Example4: Givenbelow is a frequency distribution of the masses inkgo ents. Find the mean.

Masses (kg) 40-44 44-48 48-52 52-56 6-60 60-64

Frequency 5 13 45 ,é{@ 26 9
-

Solution: To calculate the mean of masses, we hav%@eut the midpoint of each class.
Masses (kg) Frequency (f) f‘" ‘Mdpoints(x) fx
40-44 ) Q 42 210
44-48 13 598
48-52 45 n ~ 50 2250

52-56 54 1728
56-60 .A§ X ,-\( 58 1508
60-64 N 62 558

é PR = Sk =5

\
Mean (for ed data) X= Z_ﬁc
YT
$ pel
130

X = 52.707 ~ 52.71kg

P =, Ui
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Short Formula for Computing Arithmetic Mean

The computation of arithmetic mean, using direct method for ungrouped data as well as for grouped data
is no doubt easy for small values of x and /. But when the values of x and /' become very large, it becomes
difficult to deal with the questions. So, to minimize our time and calculations, we take deviations from an
assumed or provisional mean. Let A be considered as the provisional mean, (may be any value from the
values of x or any number) and D denotes the deviation of X from A i.e., D=X—A4. For X=D + 4,
the formula of arithmetic mean becomes:

2D

X =4+ T (For ungrouped data) (1) O\E

- 2fD
X =4+ Zj;" (For grouped data) \\&

Example 5:  Find the arithmetic mean using short formula for the % ade by a batsman Saad in

8 one-day matches. Runs: 4 52, 50, 60, 56, 70.
Solution: Taking deviations from A = 52 %
X 40 45 50 0 60 56 70

7

D=X-A | -12 | -7 C) s | 4 | 18 | =
Now XD =7 d \6

=A+ @ %(b
é‘—\@& 0.875 = 52.88 or 53runs

Example 6: Dev1at10ns fi .5 of&ﬂferent values are 6, -2, 3.5, 9, 8.7, -5.5, 14, 11.3,

—6.8,— % tic mean
Solution: ns from 12.5

235 9,8.7,-55,14,11.3,-6.8, -4.2
w, 2. D =34. Also, A=12.5, using the formula (1) we have,

R=a+2D _1p5.3%
n

or X=125+34=159

Example 70 The heights (in inches) of 200 school boys are recorded in the following frequency
distribution. Find the mean height by short formula.

Height (inches) X 51|52 |53 | 54|55 56|57 | 58|59 | 60
Frequency (f) 2 5 8 | 24 | 55| 45 |38 |16 | 6 1
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Solution: ' . A=933
Height (inches) X Frequency (f) PN o S
51 2 -4 -8
52 5 = =15
53 8 -2 =16
54 24 -1 -24
A¢55 35 0 \IE 0
56 45 1 O 45
57 38 0 76
58 16 {9 48
59 6 ~\'4 12

60 1

A9
Total Sf= 20& ' SfD = 135

Now using the formula (2), we get

X =A+ - 0
AN
or A_’-SS%OS (b
or ¢ @QSS

K@ W =55 chesapprox.

Coding Method of o AN etic Mean
In fact, this method is a ble w%l the class intervals / are of equal size, and hence, the calculation
re easy.

of arithmetic mea mes mo
N(g he coding variable U, stated as

U - X— A4
h
or hU=X- A4
or hU+A4 =X
Where A is an assumed mean and /4 is the class interval size.

The formula of Arithmetic mean becomes:

X=4 +Z—§ x h (forungrouped data) (3)
X=A4+ % x h (for grouped data) (4)

re-______________________________________________________ =, Gy
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Example 8:  Five workers do their job at a big general store. Their daily wages are Rs. 300, 350, 400,
450, 500. Calculate the mean wage by coding method.

Solution: By using the formula (3), we have

X=A+ ZNU x h

Here, let A = 450, and /& = 50. Then
X 300 350 400

or X =450+%x50
X =450-50 =Rs. 400
Example 9:  Given below is a frequency distributi@the masses in kg of 130 students.

Find the mean of masses using ¢ thod,
Mass (kg) | 40-44 %4438 %ﬁ) 52-56 | 56-60 | 60-64
- L
Frequency J ( 1 30-, 45 32 26 9
4
Solution: .
X = fU
h

42 =2 =10
46 ] =13

50 (A) 0 0

54 +] 32

58 +2 32

62 +3 27

i =130 -- -- 2fU=88
Now using the formula (4), we get
) SRR L)
Zf
Taking 4 = 50 and / = 4, we have
X =50+ ﬁ 3
130
or X =50+ 271 or X =5271kg
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Example 10: For the following information, find the arithmetic mean.
(1) If D= X-10,2D= 50and n=35
X-15

\197

(11) It U= 3 2U= 25and n= 15 @ Remember!
(i) If D= X-100,Z/D=200. Zf=50 Merits of mean
_ X-100 e [tis the most simple and reliable
vy IfU-= , 2fU= 240and 3y f= 100 form of an average.
5 e [tiseasy tq find and understand.
Solution: (i) Since D =X- A, therefore, 4=10 o We ngg y the sum of all
obs ns and number of
Hence, X =4 +—== D 29 Onons'

=10 +?:20 rltsofmean
t1s highly affected by extreme

(i1) Since U = ) therefore, 4 = 15and h=3 values.
h @ e [t provides a high value on
having one very large value in

Hence X =4 + N xh— 15+—><3 5 30 \ the data.

&
(iii)  Since D = X= A, therefore, A=1 &
Hence X= 4+ Ef %
(1v) Since U—— there@A =

Hence X = @%10&00 + @ x5
é%o +1
Median for U nﬂroupcq

scending orﬁndmg order, then median of the data is:

le value of the data, if it consists of odd number of values.

th
[ BT 1] item  (when n is odd number)

Ifadataisarrangedi
(a)

ian =

(b) 7 the mean ofthe two middle values of the data, if the number of values in a datais even.

Median = ES ((_n ]m item + [ nt2 jthitemJ (when 7 is even number)
2\2 2
Example 11: The masses inkgof 9 students are as under. Find the median:
29,32,45,27,30,47,35,37,33 .
Solution:  Arranging these values in descending order: Try yourself!
743,37, 35, 33,32,30,29,27 Calculate the median whan
The middle value is 33 9+1 . A isgvenaumben
So, Median=33Kg ( 7 ”‘"”J

P
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Median for Grouped Data

The median for grouped data is obtained by using the fol[owmg formula:
\

- Keep in mind!
Median (X) :£+£ L %?
f\2 To calculate the median, we need:
) * classboundaries
Where, ¢ = thelower class boundary of median class. GiitilaLRE frequency
h = thesize of class of median class. * locatemedianclass 2 valueinc.f.
f = the frequency of the median class. ) ngiueg élgs}gif;fha\n cl s farteking the
n = 2/ =Total frequency \_* Itisdenoted by X )
¢ =cumulative frequence of preceding class of the median class.
Example 12: Following are the masses (in pounds) of 50 students. Find th an of masses.
Mass (1bs) 110-114 115-119 120-124 t?25-]29 130-134
No of students 5 12 6 4

Solution: x@

Mass (1bs) Frequency | Class ?ﬂhl}h’ies Cumulative Frequency (c. f)
110-114 5 ?M-at.s_ 5
115-119 12 1M.5-1108D 5+12=17
120-124 23 Oy 17+23=40 (Median|class)
125-129 6’\6 4.5429.5 40+6=46
130-134 ;@ 'k\& 5-134.5 46+4=50
{f? S0, S f=6852

Here,n=50 so, 2= 50% 25th%esm”9.5—124.5
g & " @ Remember!
Median (X) —— . .
F L2 Merits of Median

5 Itis easy to find.
=119.5 + — (25 —17) (after putting the values) | * Itis not affected by extreme values.
Demerits of Median

40 * It cannot be calculated unless the data is
=119.5 "‘E‘ =119.5+1.74 arranged in some order.

\' Itis not based on all items.

Median (X) =727.24 Ibs P,

Mode for Ungrouped Data

Mode is the value that occurs most frequently in a data . In case no value is repeated in a data, then the data
has no mode. If two or more values occur with the same greatest frequency, then each is a mode. It is denoted

by (X).
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Example 13: Find the mode of the given data:
12,5,7,8,2,2,4,3,5,7,. 2
Solution:
Example 14:  Find the mode of'the given data:
2,4,6,8,10,12,14,16,20

Solution:

The value 2 is repeated the most, so 2 is the mode of this data.

Remember!

(i) A data can have more than
one Mode.

(ii) A data may or may not
have a Mode.

This data has no mode because no value is repeated in the given data.

Example 15: Find the mode of the data given below: = .
1,22,2,3,4555.67 @ eme"’{t&
Solution: Since 2 is repeated 3 times and 5 is also repeated 3 Me"ts“fMQ
: : ; * In ases mode can be
times so this data has twomodesi.e.,2 and 5. T
Mode for Grouped Data e most common value.
The mode is calculated by using the following formula: D‘u ts of Median
R o f Sometimes, data do not contain
Mode (X) = (+——2n 21 —xh any mode.
(/, _f 28 (j::n =) Data set may contain more than
= the lower class boundary of modal clas @ one ‘:wde; IFt;g;S SUlation, Tiicke
1snotmostsi emeasure.
ﬁ,— the frequency of the modal class & \. J
/, = the frequency preceding the mo cla S
/> = the frequency following the 1 class 0
h = thesize of modal class. s\ \
Example 16: Following are the heights in (inghgh) of@&ﬁs inclass-8.
Heights (inches) ,_,'\Q(Mo 5072 | 5254 | 5456 | 56-58 | 58-60
No of students .\~ g > 7 10 9 6 3
Find out the mode of the aboy, ?data \
Solution: ht@ Frequency
48-5 5
@ 50 52 7 mﬂy assume
52-54 10 «—— Model \ the class with the
54-56 9 Class ( highest frequency
Qs the model class.
56-58 6
58-60 3
Total
Mode ()A() = [+ Ju= 1, x h
(fu=D+ (= 1)
Mode (X) = 10~7 2
(10-7)+(10-9)
Mode ()A() = 52 + - £ l x2 =52+15 = 53.5inches
_l’_

= <,
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11.

12;
13.

r Exercise 5.3 }

What is the mean? Explain the methods of calculation of mean for ungrouped data.
Compute mean by direct and short method of the following data:

(1) 10,8,6,0,8,3,2,5,8,4 (ii) 1.3.5. 3. 5.3.7.5,7.5,7
(i) 5,4,1,4,0,3,4,11,9 (iv) 5,9,8,6,8,7,6,7,9,8,7,9,8,7,9,7,8,5
(v) -5,4,4,0,-2,-3,-7,-10,8,9,-8
Calculate the mean from the following information: \b
(1) If D=x—140. £D =500, and n = 10 OO
Gi) If U=x—6130 . TU =-500 ,and n =15
_x—130 _
(i) IHfUu= 6 , 2U =60 ,and n=100. @
(1) The mean of 50 numbers is 75. Find their sum.

(i1) The mean of 4, 5, 10,9, &8, 11,9, 11, 5, 7an%8 8 find the value of z.
The deviations from 18.5 of 10 different valu =17.5, —11.25, 15.50, 14.28, <13.75,
14.5, —-12.50, 13.50 and 12.50. Calculate the

cal
The mean mass of 10 students is 30.5 kg, Qses of 9 students are 25 kg, 29 kg, 28 kg, 32 kg,

33.5 kg, 30.5 kg, 31.7 kg, 30.7 kg and % . Wh mass of 10" student?
The mean height of 10 women is 1.5 nd t height of 10 women.
The mean length of 5 ribbons 4 1 can length of 4 ribbons is 14.75 m. Find the

length of 5" ribbon
Define and explain the mﬂ fca @m of mean, median and mode for ungrouped data.
Find mean, median an for fo owing data:

(i)  62,90,7
(i) 45,65 m& %96 62,78

(iii) NufﬂQof]eﬁers in the first 20 words in a book. 3,2, 5,3,3,2,3,3,2,4,2,2,3,2.3, 5,

(iv@e number of calories in nine different beverages of 250 mm bottles:
99, 106, 101, 103, 108, 107, 107, 106, 108
The following distances (in km) were travelled by 40 students to reach their school.
2, 8,1.5,9,5, 14, 10, 31,20, 15,4, 10,:6,.5, 10,5, 18, 12,25, 30, 27, 20, 3, 9..15, 15, 18, 10, 1,
1,6, 25, 16,7, 12,1, 8, 21, 12.
Compute the mean, median and mode of the distances travelled.
Explain the method of calculation of mean, median and mode for grouped data.

Compute the mean and mode of the following table:

Size of Family | 2 3 4 5 6 7 8

Frequency 51 31 27 12 4 1 1

- <
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The following is distribution of marks obtained by the class-VIII in a test. Find the mean, median and
mode. Alsoverify X > X >X%.

Marks/midpoints (x) 5

6

7 8

9

10

Frequency

15

16

18 10

9

5

Find the class mark, mean (by using direct and coding method), median and mode of the following

frequency table:
Class limits 1-40 41-80 | 81-120| 121-160
Frequency T 41 80 99

161-200 6&

Find the mean, median and mode of the following frequency table: \,

Class limits 1-5 |6-10 | 11-15 | 16-20 2}-25 f @ 31-35 | 36-40
Frequency 19 24 18 21 20 16 15
The diagram illustrates the number of children /&v
per family of a sample of /00 families in i:"\
certain housing estate: g -
(1) State the modal number of chil
family. T 0
(ii) Calculate the mean numb ledrex% f:‘ e
per family. é 20
(1i1)  Find the median nu & @er 3‘ 15
family. = 10
18.  Givenbelow 13“ y(:&@m 3
imi 10-12Y 15-19 | 20-24 | 25-29 gl @ 4
No. of children per family ——>
8 18 11 2

20.

The following table gives the distribution of marks obtained by two classes. Which class is better on

the average?
Marks 30 —-40 40 —-50 50 -60 60 —70 70 —-80 80 -90
Class A 20 32 35 40 15 8
Class B 15 30 40 42 20 10

Ifthe mean of the following distribution is 3.78 find the value of a.

5 2

f

——
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Measure of Dispersion @ = —— "
The measure that is used to describe the spreadness of data or the data

o ) ) ) The purpose of measure of
variation around a central value is called Measure of Dispersion. dispersion is to check the
The following formulas or techniques are used to measure the behaviour behaviour of each unit of the

given data around the central

; - ; N value i.e., (Mean, Median and
i. Range (R) i, Variance (S7) Mode).

of each unit of the given data around its central value.

iii. Standard Deviation (S.D.) - N I 4

i Range (R):
It is the simplest measure of dispersion. Range is the difference between the lar@ the smallest values

of'the data.
Range (R) =X, — X, ¢]2)- Keep in mind!

Where, @ I Dispersion is the state of
X, = The largest value & getting spreading things..
X,= The smallest value @
Example 17: Find the range of the following data: & ol
-642- Keep in mind!
25, 35, 60, 48, 38, 15, 55 s P 5
Solution: Range (R)= X, — X,

Range is calculated by
using only two extreme

X, =60 6 data values

X, =15
Range = 60— 15 Q K
Range =45
Example 18: s \O K(‘)
’ " | Participant ((o 3 4 5 6 7 8

.4
"
Age \(225 NG 40 | 33 [ 36 | 20 | 25 | 35

Solution: Ranﬂ) =X -~ .;
74 )i
X

. =20
ange (R)=40-20
=20
The range of the data is 20 years.
ii.  Variance(S)
The variance is a measure of variability. It is a single value, obtained by dividing the sum of the squares of the
deviations taken from the mean by the number of observations in the data set.

@ Variance is the average of squared deviation Key fact!
from the mean. Mostly, variance is used for comparing
two sets of data. Smaller variance
It is denoted by S’ and is defined for ungrouped data as: means that the data is more consistent.

\

.
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The formula of variance is: Do you know?

5 Z(X—f)z N e The data is widely spread when
S°= (By definition method) the variance of the data is larger.
L e The data is clustered when the
or variance of the data is smaller.
By 2
S*= an - (an ] (By direct method)

Example 19: Q
Seven students took a test in Mathematics. They got marks (out of 15) as: 5, G 1, 6,9, 10. Find the

variance in their marks by using both the methods. \\'Q

Solution:
S+74+8+11+6+9+ 10

Here, =
; ,&Q)
X = 5?—62 = 8 marks | /(@

=

gt = ZAx=%) (By definition) ("" ’\ X=X -3 X
n —
& QY -3 9 25
(i) G - = 4 square marks x 7 \" - 1 49
: o7 %’b 0 0 04
i 2. Tx* [ Ex 3 9 121
(i1) §°= - n )(Dm&hod))& 6 ) 4 36
5 28 g ‘\ 9 ] 1 81
o= = ‘(7)%} L 10 ) 4 100
2
= 88— X ‘%SD Sx=56 S(x-F)=28 | Ix’=476

(iii) Standy@Peviation (S.D.)
Standard is the square root of the average of squared deviation
from the mean. It is abbreviated as S.D. and is denoted by S. It is

Keep in mind!

=4/ variance J

calculated by the following formula for ungrouped data:
2 x | x-%| (-3 X
g - 2 (x—X) By definition)
= 4 (By definition 59 4 16 3481
P 2 56 1 1 3136
& = \/Z_nx _ (%) (Direct method) 551 0 0 3025
Example20: The height of the students in inches is 53 2 # 2809
given. Calculate the standard deviation for 52 3 9 2704
the given data. Total | 275 | — |[2(x-%)*=30|Xx*=15155

P
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= == = Z—— = 55 inches
n
S 30 e @ Key fact!
n e  Both measures are used to check the variability in a data set.
e Variance and standard deviation of a constant is zero (0) e.g.,
= 3_0 Xi5:5:5:509
5 §'=0;5=0
§ = 2.45inches e  Variance and standard deviation 1&%5 greater than or
equalto0,ie.,S > 0; S>0 9
Gy s = \/2)62 ~ [ > x )2 e If data is measured in muh@ the varizjm(.:e wi?l be
= 3 measured in square 1ncK tandard deviation will be
: measured in inches
2 \ _/
B 15155 _( 275 ] @r
5 5 &
= 4/ 3031- 3025 =46 =245 %
S = 2.45inches ’\

~O
[ exioess )

1 Define range, variance and standﬁewatmn %xp]am the purpose of measure of disperation.
‘*\ for the following sets of value.

2. Find the range, variance and
(1) 18,19,25,22, 2

(i) 75, 88,90, 8

(iii) 220, 22h; 320, és 250,253,200,310,300

(iv) 123@25 7.5,9.25,5.75,10.5,9.20,8.53,8.57,10.35
3; : Xx"= 10400 and Zx = 50. Find variance and standard deviation.
4. lf\fﬁ 5,n=17, x’=280. Find the value of Zx.

The following are the marks of two student A and B in five test of Mathematics. Calculate mean,

variance and standard deviation.

Hint!
Student A 23 24 30 45 48 Sl vartimes
Student B 45 35 42 40 43 means that data is
more consistent.
(i) Who is better based on average?
(i1) Which student is more consistent in his performance?

- <
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[ summary ]

The collection of information in the form of facts and figures is called data.

Data which is arranged in systematic order/groups or classes in called grouped data.

In bar graph, we use bars having same width.

Pie chart is used for comparison of values of different items by making the sectors of a circle. Angles
are used to represent the sectors. %

The number of times a value occurs in a data is called the frequency of that v

To write a data in the form of a table in such a way that the frequency of @Iass can be observed at
once is called frequency distribution. \6

Cumulative frequency is calculated by adding each frequency fnﬂ‘«&hequency distribution to the

sum of its predecessors /&
The mean is calculated by adding all the values and then dividihg by the number of values.
%‘l@di an of the data is:

[fadatais arranged in ascending or descending ord

(a) The middle value of the data, if it consis d number of values.
:‘fr

Median = ( L item ?‘ odd number)
(b) The mean of the two mldd]e val e d &: number of values in data is even.

Median = % (when »n is even number)
Mode is the value that occur in a data.
Range is the difference nd the smallest values of the data.
Variance is a singl obtan& dividing the sum of squares of the deviations taken from the

sin the data set.

mean by the nu ob%
Standard d%on is the squake root of the average of squared deviation from the mean.

$®

e =, Gy
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Sub-Domain (ii):

Students’ Learning Outcomes

After completing this domain, the students will be able to:

e determine that the probability of an event
occurringis ‘P’ and an event 'not occurring is * 1-P’

Experimental and Theoretical Probability

perform probability experiments (for example
tossing a coin, rolling a die, spinning a spinner etc.
for each certain number of times) to estimate
probability ofa simple event

compare experimental and theoretical

probability in simple events
explain and compute the probability of mutually
exclusive, independent, and equally likely events

-

ow likely

it is that an eventg®
will happen?

\C§\¢\<)K

Q
S g

Probability

P < X
: /__.: e \ )
( a )
| - v’
\-—_.—/ \-f/

e calculate combining pr fes with

“AND” and “OR”

Probability of a Simple ed Events

C
Predict the ﬁs of simple combined events
with the h

N sample space

tree diagram
culate probabllzly of simple combined events

&ply the probability concept to real life situations

2
>

. Cﬁ@e toa O
. Li ayello
likelytoared ba

@ﬁpossibie toa green ball.

Occurring 7"

More unlikely

e
<

Girolamo Cardano is known
as the father of probability.

More likely

% |
0%
Impossible event

50%
Equally likely event

1
100%

Certain /Sure event
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Probability

Probability tells us how likely it is that an event will occur e.g., can you tell the probability
of getting 4 in tossing a die?

& | Probability?

[ Probability is the chance of occurrence of an event.

Number of favourable outcomes
Probability = AL - %
Number of possible outcomes O
o If Usman flips a coin, what will be Thessedtoran
% | the probability of occurrence of exgeglmen: s
Key fact!
When a coin is tossed, the sample space is given by: @ The set of all possible outcomes
S= {Head, Tail} « is called sample space. It is
1 denoted by S.

So, the chance of occurrence of head = 35

P(head) =1 =50% Q
2 L s\ Remember!

The chance of occurrence of tail = >

PO S, The probability/chance of an
Bftail); = 2 0% Q % event A is denoted by P (A).

Notice that: é Kev fact!
The chance of occurrence of hem@ﬂ are eq ey fact!

so, these events are called equa eve

The probability of an event
Impossible Unlikel bqual Q Likely Certain always lies between 0 and 1
event event event event (thh D and I inclusive)
| |
~ |
0% éb 75% 100%

If Zainab r@e, what will be the probability of getting 4?
When adie is r8lled, the sample space is given by: .

Sample Space =S=1{1, 2, 3,4, 5, 6}

Let A be the event of getting 4 =
. s
Where n(A4) =Number of elementsin 4=/ Try yourself!
n(S)=Number of elements in sample space =6 What will be the probability
n(A) of getting 67
P(4) = \
ns) .
The probability of getting 4 will be: @ Now/tinic
] What will be the probability of
P(4) = g cot getting 47
P

—
NOT FOR SALE-PESRP
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The probability of not getting 4 is the complement of getting 4. @ Remember!
To find out the probability of not getting 4, we will subtract the
probability of getting 4 from 1.

PA') = 1-P(4)

The complement of an event
A consists of all outcomes
that are not in the event 4. It

Ji is denoted by P(4'). The sum
= 1= 6 of P(4) and P(4') is always
equalto 1.
_ 6-1 \. d al 7,

6 N\

=S

ofa}l the outcomes is always
equal toone(1).

5 =
P(A') = P(notgetting4)= —

6 .\_
Example 1: &2

(;*:ﬁ? Ayesha! Look at the spinner given at the right. @
Find out the probability of getting 2.

3QC)

No. ofall possible outcomes = \

Let A be the event of getting 2. (b
- 9 e

Il

Sample Space

No. of favourable outcomes

P(A) = P(gettir; 0 No. (f.&omabz’e outcomes
K [ possible outcomes

QQ) é@xi.s

n(s) >
= Try yourself!
gty | ’ - c?
(ﬁ:t) Can you‘@out the probability of not getting 27 — QV
Yes, by subteachi e probability of getting 2 from 1, probability of ‘

we can fin the probability of not getting 2.

spinner not v
landing on D.

P(getting 2) = é
Key fact!
P(A")= P(not getting 2) = 1“% The event 4 and its complemcn(J
are disjoint.

_ 9=
-
4
s

NOT FOR SALE-PESRP
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Experimental and Theoretical Probability

The following methods are used to obtain the probabilities.

Types of Probabilities

Experimental Probability Theoretical P&ﬁty
J O
y

@"

—

It is based on actual results : ;
: It d on assumption
of an experiment ;

v \
P(A)= No. of favourable outcomes (4)= No. of favourable outcomes
Total no.of trials < ’ No. of all possible outcomes
! Q !
(R ——
Example: Example:
A coin is tossed 25 times. 16 times A coin is tossed.
occurs head and 9 times occurs #ai]. % P(head) = 1
_16 L 2
P(head) = — + O /
< 5(9 P(ail) = -
P(tail) é J
- Key fact!

Hina rolled a die&es. The given table is showing

Experimental probability is obtained by performing
experiment. While the theoretical probability is
obtained without performing any experiment.

the outcom Xperiment.
-\
Die Outcomes
Outcomes 1 2 3 5
No. of Trials | 2 1 3

\552% Can you tell the theoretical and experimental probabilities of the experiment?
1

The theoretical probability on each of the 6 digits is 7
To calculate the experimental probabilities of each digit, we will use the outcomes which are given in the

table.
No. of favourable outcomes

P(event) =
( ) Total no.of trials

yre_ =, gy
NOT FOR SALE-PESRP
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2 1 3
Pl=“., P2)=2L., p3=->,
(1) T (2) pr (3) T

_ 4 -3 —
PA= 33 POI= 35 PO = 35

Addition Law of Probability
Addition Law for Mutually Exclusive Events

If two events A and B are mutually exclusive, then the
addition law of probability is,

P(AuB) = P(A) + P(B)
Or
P(A or B) = P(AUB) = P(4) + P(B)
..‘— Need to know! @

Thlf-; law is also known

addition law of probabilit
mutually exclusive eve

Example 2:

P\
A fair die is rolled. What will be the pr@@ of M or3?
Solution: K
Sample Space = {/, 2@9 }&0

AR
Let A be the event of e
g _ @ _1
&PW ns) 6

Let B be the event of getting 5

2) Activity

| Toss a coin 50 times and find the
experimental probabilities.

Disjoint sets

S

Q-*

é‘ Key fact!

Mutually Exclusive Events:
e When two events do not occur

together, these events are mutually

exclusive events. i.e.
P(AmB)=0
e Mutually exclusive events are also

\.

known as disjoint sets. y

xal
= 7 ~Keep in mind!
The chance of occurrence of
event A and B are equal. So,
these events are called
equally likely events.

nB)= 1 nS)= 6
_ nB) 1
P(B) = n(s) 6 Remember!
As, events are mutually exclusive. The events 2 and 5 cannot occur
together that’s why these events
So, P(4or B) = P(AuB) = P(4) + P(B) are mutually exclusive.
P(ANB)=0
1 1 2 1
= + - =2 ==
6 6 6 3
—

.
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Example 3: A bag contains 5 green balls, 6 yellow balls and 8 blue balls. One ball is selected at random,
what will be probability of selecting a yellow ball or blue ball?
Solution: Let A be the event of getting a yellow ball and B be the event of getting a blue ball.
n (yellow balls) = n(4) = 6
n (blue balls) = n(B) = 8

n(s) = n (Green balls) + n(vellow balls) + n(blue balls) = 5+6+8 = 19

P4) = nAd) _ 6
n(S) 19
- 2
n
As, events are mutually exclusive.
So, P(4 or B) = P(A U B) = P(4) + P(B) @
-6 , 8

19 79 @1 9
Multiplication Law of Probability &
If two events A and B are independent, then the mulfipligation law of probability is,

P(ANB) = P(4)-P(B) e“d"" s | [s

more ev e said to
Or occurence Q
P(Aand B) = P(A)-P(B) € eve not effect the 1
ccuren of other event.

Example 4: Let “A” and “B” ar depx events ANB

P(4) =05 F& ind P(ANB).
= |
Solution: As, the evgnt dB a% pendcnt. ? Keep in mind!
P(Aﬁ (4 an = P(A4)-P(B) “OR" is used for union “AND" is used for

intersection. P(4 M B) gives the combined
= (0.5)(0.38) probability of both events 4 and B.

ﬁﬁ = 0.19
Example 5 air dice is rolled and a fair coin is tossed. Find the probability of getting a tail and 4.
Solution:  Let “A” is the probability of getting tail on a coin then,

PA) =
Let “B” is the probability of getting “4” on rolling a dice then,
P(B) = %
P(Tailand 4) = P(AnB) =P(A)-P(B)
- (Ly.(L
(L))

P(Tail and 4) = é

= <,
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Example 6: A jar has 2 red beans, 5 green beans and 6 blue beans. A bean is chosen
atrandom. After replacing it, the second bean is chosen. Calculate:

(i) P(red and green beans) in same order
(ii) P(green and blue beans) in same order
(iii) P(red and blue beans) in any order

(iv) P(different colours) in any order
Solution: \ l
Given, O
Red beans (Rh) =2; n(Rb) =2 0
Green beans (Gb)=5; n(Gb) =5 ‘\,:
Blue beans (Bb) =6; n(Bb) =6 &Q

n(S) = n(Rb) + n(Gb) + n(Bb) 2

= 2+5+6=13 ,\
_ nRy 2 { ng) _5 . _nBb ¢
= B ’P(Q G 130 VT T
() P(Rband Gb)="? ‘\ N

(i)  P(Rband Gb) =

As, both the events are independent %
9({

Qj\ 169
(i) P(Gband %a) P(Bb)

30
@Q) B (13)(13) 169
(iii) P(Rband Bb)+ P (Bband Rb)=P (Rb) - P(Bb )+ P (Bb) - P (Rb)
2y (6N 6\ (2 12 12 24
~(53) GG (3) =767 765 = 745
(iv)  P(different colours) = P (Rb and Gb) + P(Gb and Rb) + P(GB and Bb) +
P(Bb and Gb) + P(Rb and Bb) + P(Bb and Rb)
P o5 5.2 5.6 6. 5 2. 6 6. 2
=(13)(:3) *(35) (35 ~(5)(53) *E)5) +G)(5) HE)(5)
10 0, 30 30 12 12, 104
= (759) + |765) * (759) * (769) * (765 + (765 = 169
NOT FOR SALE-PESRP
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Simple Combined Events (Tree Diagram)
@) If Zara toss a fair coin 2 times, what will be the possible outcomes?

The possible outcomes of that experiment can be written by using table.

Flip Coin 2
Flip Coin 1

H (H, H) (H, T) %
T (T, H) (T, T) O
The total number of possible outcomes of this experiment is 4. So, the sa%@ce will be:
Simple space (S) = {(H,H), (HT), (T.H), (T.T)} _\"5.
<

n(s) =4

Tree diagram & 2" toss &

2 et
\ ’E Head «
4 fact!
&8 7 Tail QQ: 7) BN

\0 Tree diagram is used to show theJ

combination of two or more events.
S O ap
The number of possible u@ks 0 Lé&eperiment is “4”.
{?7&) b,

S = » (H, (TT)}

H 4K

n(s)
Now, Iet’@@hc probability of getting (i) exactly 2 heads (ii) 1 head and 1 tail.

(1) Exaetly 2 heads ‘ By using combined events method ‘

Let “A” be the event of getting 2 heads. (i) P(Exactly 2 heads) = P(HAH)= P(H).P(H)
A={HH)}: n)=1; nS) =4 N
p(,@:@:l 22 4

nS) 4 (ii) P(head and tail) = P(HNT) + P(TnH)

(11) Let “B” be the event of getting one head =P(H) P(T)+ P(T) - P(H)
and one tail. ] ] ] ] ] ]
B={(H,T),(TH)}: n(B)=2; n(S)=4 =555 5=y,
ppy="0 _2_1 _2 1!

ns) 4 2 4 2

r e =, gy
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Hamza tossed a fair coin once and rolled a fair dice once.
Let’s prepare a table of all possible outcomes.

con-Diee] 2 3 4 5 6
I (H, 1) M2 | |3 | @we | w3 | e
T (T, 1) 2 | (13 T4y | @5 | T

The total number of possible outcomes of this experiment is 12. So, the sample spagg will be:
Simple space () = {(H.1), (H,2).(H,3), (H4), (H.5), (H,6), (T1), (T.2).(T.3), (@bﬁ), (T.6)

Let’s prepare a tree diagram of all possible outcomes.

B [4] (Head .4
B (Head , 5)
B [6] (Head,6)

¢ = Sample Space

n(S)=12

@ (2] (Til,2)
@3] (mil,3)
@ [2] (1ail, 4)
@ (5] (Tail,5)
NP 6] (Tail,6)

Now, calculate the prob%@af
[ iDan

t ?@/mg events:

(1) Head on c% d 5 on dice
Let “A @1 event of occurrence of head on coin and 5 on dice.

={(Head, 5)}; n(Ad)=1; n(S) =12 Try yourself!
P(A)= H(A) i Solve the given example by using
n(S) 12 combined events method (independent

= ; ; . events).
(i1) Tail on coin and 2, 3, 4, 5, 6 on dice

Let “B” be the event of occurrence of tail on coin and 2, 3, 4, 5, 6 on dice

B = {(tail2), (tail,3), (tail,4), (tail,5), (tail,6)}
n(B) = 5 nS) =12
_n® 5
PE) ns) 12

- <

NOT FOR SALE-PESRP



# Mathematics 8

[ Exercisess )

Complete the following:
Sr. No. n(A) n(s) P(A)
(1) g 15

; 17
(ii) 25 — (*

N
(iii) 6 \00

.l\
hd
Zara rolled a dice. What will be the probability of getting the da 7"!’”. Also find the probability of
not getting the digit “4”.

A spinner is spun. Find the probability that the dnds on red ‘ﬁllgu‘t
fro )

colour. Also find the probability that the dice land ow or blue Eo‘iiur
Blue
colour
Green
colour

colour. (Hint: All events are equally likely).
A box contains 8 cards numbered 20 to 2@@ the probability of
getting:

(i) anumber 22 from the box. s\ (b\‘e

(i1) anumber 26 from the box 0
(111)  allnumbers20to27 excs@ from {e
Find the probability of eaclt @ ollgw iy
(1) thedigit“5”app Xrol i
(i)  the digi‘:“&(@ tapp rolling adice.
(111) thedigit&d \appe ngadice.
i1l win the match is 0.86. What is the probability that the team will not

The probahylgsthat the team
win the mg
Th@ 1ty that tomorrow's temperature will be 0.45. Find out the probability that the

tem ture will not be 0.45.

Hamza throws the cube shaped cardboard 100 times. Each of the face of the cardboard having
different colour.

Colours Blue | Red | Green | Yellow | Orange | Purple
No. of trials | 22 20 15 13 23 7

Find the probability of getting:

(1) red colour (11) blue colour
(1)  redororangecolour (iv)  notbluecolour
(V) not yellow colour

NOT FOR SALE-PESRP
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9. A group of 15 children consists of 7 boys and 18 girls. If a child is chosen at random from the group,
what will be the probability that:
(1) aboyischosen (i1) agirlischosen
(111)  noboyischosen (iv)  nogirlischosen

10.  Abasket contains 5 red blocks, 3 green blocks, 2 blue blocks. If one block is picked at random, what
will be the probability of getting.
(1) Redblock (i1) Blue block (i11)  Noblue block
(iv)  Nogreenblock (v) No red block

11. A spinner is spun. Find the probability that the alphabet on the landing is: 0
(1) B (i)  notB (i) D \0
(iv) A (v) notD (vi) not \,
(Hint: all events are equally likely) %*

12.  Three candidates A, B and C are in an examination. The @rty of passing the candidate “A” is
0.25, the candidate “B” 1s 0.28 and the candidate “C"} 5. What will be the probability that A or C
pass the exam? Also find out the probability ofpa;‘%i% B.

13.  Afairdiceisrolled. Ahmad wins the game if thgTesults either odd or divisible by 6. What will be the
probability of winning the game for Ahmags r@

14.  Adiceisrolled. What will be the proba;lit f getti @5?

5 A bag contains 3 red hairpins, 5 bl irpins en hairpins and 2 blue hairpins. Find the
probability of selecting:

(1) ared pinorablue pin @ a g‘r::gpm and a black pin (in same order)
16.  Acoinis tossed and a dice ,Q\ d. F@ robability of getting head on the coin and the digit “4”
ondice.

17.  Ajarcontains 5y l@rb =s,@'¥n marbles and 6 blue marbles. A marble is chosen at random
I‘hﬁg cond :

from the jar. 1s chosen after replacing the first one. What is probability of

choosing?
(1) dablue marble (insame order) (ii) ayellowandagreen marble (inany order)
( ii@%&rem colours) in any order

18. A shopkeeper has 100 shirts. 40 are of red colour, 30 are of green colour, 20 are of black colourand 10

are of blue colour. A shirt is chosen at random by the customer. After replacing it, a second shirt is
chosen. What is the probability of choosing?

(1) ared colour shirt and a black colour shirt (in same order)

(ii)  agreencolour shirt and a blue colour shirt (in any order)

(111)  aredcolourshirtand a green colour shirt (in any order)

19.  Zainabrolled adice 2 times.
(1) Listall the possible outcomes by using table and tree diagram.
(1) Alsocalculate the probability of getting:
a) Exactly two 6's. b) Exactly two 4's. c) Atleastonce time 4.

P e"—______________—-
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Zeeshan spun a spinner having four different colours (red, green, blue and yellow) once and rolled a

dice once.
(i) Listall the possible outcomes by using table and tree diagram.
(11)  Alsocalculate the probability of getting:
a) Green on the spinner and the digit “2” on the dice.
b) Green or yellow on the spinner and the digit 6™ on the dice.
c) Red or blue on the spinner and 2,3 or 4 on the dice.
Saima wants to eat ice-cream. There are 3 flavours of ice-cream (Mango, St@w and Pistachio).
Each flavour has 3 sizes (Small, Medium and large):
(1) List all the possible outcomes by using table and tree diagrar 0
(1) Also calculate the probability of Selecting/Choosing: \,T\Q
a) Mango flavour with medium size. ®+
b) Strawberry flavour with small or large siz
c) Pistachio flavour with medium or lar es.

Probability tells us how hkeiy itis that anéﬂwnll oc
The result of an experiment is called a

Probability is the chance of occu an e

The setof all possible outcom led Space Itis denoted by “S”.

Experimental probability t %ﬁmed petforming experiment. While the theoretical probability is
obtained without pe;f&@g @nent.

The probability/chan®edfan ev% isdenoted by P(A).

eventalways lies between 0 and 1(both 0 and 1 inclusive).

abilities of all the outcomes is always equal to one (1).
is used to show the combination of two or more events.
When two events do not occur together, these events are mutually exclusive events. i.e., P(ANB)=0
Iftwo events A and B are mutually exclusive, then the addition law of probability is:
P(AuB) = P(4) + P(B)
Iftwo events A and B are independent, then the multiplication law of probability is:

P(ANB) = P(4)-P(B)

prPe_____________________________________________________ =, gy
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f Review Exercise 5 }

Four options are given against each statement. Encircle the correct one.

1. What s the valueofx1.e., 14,24, x, 18,30, when mean1s 23.
(a) 28 (b) 29 (c) 30 (d) 31
il. Whatis the value ofxi.e.,40,28.,16,18,37,20,x.35, when median is 26.
(a) 20 (b) 22 (c) 24 (% 28
1. Anumber which indicates how often a value occurs is called:
(a) frequency (b) mode (c) median O(d) average
iv. An arrangement of the values that one or more variables tak tais called:
(a) frequency (b) fr y distribution
(¢) median (d)
V. A representation of a frequency distribution bymeanstof rectangles whose widths represent
class intervals and whose areas are proporti he corresponding frequencies is called:

(a) histogram (b) bar chart

c pie chart (d) line graph
Vi, A measure of central tendency tha:t@ts to describe a data by identifying the central

position within that data:
(a) isasingle value \@ are multiple values
(a) are duplicate values d)  arerepeating values
vii.  The statistical measur e t enlli °5 $le value as representative of an entire distribution
is called:

(a) frequenc @butg& (b) histogram

(c) me, n (d) central tendency
viii.  The valag Wht % e middle position when all the observations are arranged in an

ascending/descendindgrder is called:
(a %equency distribution (b) median
mode (d) mean
X, The value that occurs most frequently in the data is called:
(a) frequency distribution (b) median
(c) Mode (d) mean
% is based on actual result of an experiment.
(a) probability (b) experimental
(c) theoretical probability (d) independent probability
i PA) = No. (;/._'/éwm.u'uh/f? outcomes i< called:
No. of all possible outcomes
(a) theoretical probability (b) experimental Probability
(c) combined probability (d) multiplicative probability




Xii.

Xiil.

X1V.
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can take only same specific values.

(a) data (b) continuous data
(c)  discrete data (d) mode
is an extension of bar graph
(a) line graph (b) pie chart
(c)  multiple bar graph (d) circular graph
The number of times a value occurs in a data is called:
(a) frequency (b)  cumulative frequency O\E
(c) class boundaries (d) distribution

A survey was conducted from the students of Grade-VIII and as\@ut their favourite colour.
Draw an appropriate graph for the following data and also imerprc].‘]. ta

Colours Blue | Red G&lk-kellow
No. of students| 25 50 o~ 15

Following are the heights in inches of 12 students&
55,53,54,58,60,61,62,56,57,52,51,63

Find the average height (direct and short n@ of th%en data.
Calculate the mean from the following Krn tlon

i ifu=X0 sp=2s QD %

- ; _X-100 .
(1) ifU= 5 § 1 K

The price of 10 litres of @ waterwdsfecorded at several stores, and the results are displayed in

the table below: ) . (}\\,
ic(R | 75 |76 | 77 | 78 | 79 | 80 |

Calculate tl’@an median and mode for each set of data given below:
@ 3,6,3,7,4,3,9 (i1) 11,10,12,12,9,10,14,12,9
' 2.9.73,5,56,54.9 (iv) 6,8,11,5,2,9,7.8
v) 153.8,154.7,156.9,154.3,152.3,156.1,152.3
Find the average price of drinking water by direct and short method.

On a prize distribution day, 50 students brought pocket money as under:

Rupees 5-10 10-15 15-20 20-25 25-30
Frequency 12 9 18 7 -+

Calculated the mean, median and mode of the above data. Also draw histogram and frequency
polygon.
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8. Find the range, variance and standard deviation for the following data.
110,120,115, 135,127,108, 113,117,118, 121, 122,123,127

Company A | 117 118 120 125 115 113
Company B | 200 180 150 120 125 130

(1) Who is better based on average?
(i) Which company is more consistent in his performance for producing thegmumber of bags in a

week

10.  Zararolled a dice, what will be the probability of getting 1. Also tell wh&ye the probability of
not getting 1. Q

11. Spin a spinner atright.
I. Write the sample space
i. Find the probability of getting even numbers.
iil. P(2), P(1)and P(5). (Hint: All events are equally li

12, In a class of 30 students, 12 are used glasses. Fin
probability of students who don't use glasseg Al
calculate the probability of students Q
glasses.

13.  Twenty cards of whole numbers ( 10 dsket A card is selected at random from the
basket. Find the probability thatt umber Dl’%ﬁ[‘d
I. Contains the number
ii. Contains the num
iii. Does not co umb 0

14. Imranrolleda d%ﬁ to oin once,
i. Listall th sible @nes by using tree diagram.
ﬁulate the probability of getting:
5 ondice and tail on coin
2,4 or 6 ondice and head on coin
c) Odd numbers on dice and tail on coin.

15.  The candidate “A” solved 75% of the problems of mathematics exercise. The candidate “B” solved
10% of the problems of the same exercise. What will be the probability that the candidate A or B
solve the problems at random.

16. The probability that monkey will be alive about 25 years is 0.85 and 0.82 will be alive about 28
years. Find the probability that
i. Both ofthem will alive
ii. Both of them will die.
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Answers

r Exercise 1.1 }

(iv), (viii), (ix), (x), (xi), (xii), (xiv), (xv), (xvii), (xviii) are terminating 2. (i) and (vii) are irrational
(1), (iii), (vii), (xiii), (xvi) are recurring (ii) and (vi) are non-terminating (ii), (iii), (iv), (v) and (viii) are rational.

Zlosos B DT \E
4 3
) 0 2 4 6 (ii) 20 15 0 s 0

(11]) 0 1 2 3 4 (i\"} 0 4 8 12 16

) = -1 0 Q @
(i) 15 (i) 21 (iii) 36 O&m)ty (g (v) 100 (vi) 88

(i) 5 (i) 11 (iii) 6Q (iv) 6. (a)9.2=10packets (b)44 kg rice

(a) 12 Emenes Sb) metr K 8. 92.3 =93 packets, 37.5 kg

(a) 25 bottles  (b) 22 bottle@ 112 |tr&

A D Exercise 1.2 }
(i) Identity property (11)  Assoclative property w.r.t “x” (iii) Additive inverse property
(iv) Commutativ @ erty w.r.t “+7 (v)  Closure property w.r.t “x” (vi) Multiplicative inverse property
(vii)Multipli at' deéntity property  (viii) Multiplicative inverse property (ix) Associative property w.r.t “+”
(x) AssocfatiVie property w.r.t “+” (xi) Multiplicative identity property (xii) Commutative property w.r.t. “x”
(xiii) Addigiye 1dentity property (xiv) Commutative property w.r.t. “x”  (xv) Additive inverse property
@ | G) | (i) | Gv) | (v | (D) | (viD) | (viiD) | (ix) | (x) | (xi)
i 11 9 | 2 2 | _7T|_5
Additive inverse -15 | 27 ol 16 | =3 -1 3 ) 7 i =8
e oL 2|16 23 3 2 24| _L
Multiplicative inverse s 27 7 9 20 1 > - 5 7 12
(i) Trichotomy property (ii) Division property (iii) Subtraction property
(iv) Multiplicative property if ¢ <0 (v) Transitive property (vi) Multiplicative property if ¢ > 0
(vii)Subtraction property (viii) Division property if ¢ >0
f Exercise 1.3 }
(i) 4800 (ii) 785000 (iii) 8095000 (iv) 0.0289360 (v) 2346000 (vi) 0.780200

yre_ =, gy
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2. (i) 2.79 (ii) 88.986
3. (i) -235 (ii) -45300
4. (i) 7.667 (ii) 18.33
5. () 2sf (ii) 5s.f
7. 211962 and 21196

I (i) 49 (i) 121
() 14243+4+5+6+5+4+342+1
(iv) 142+3+4+5+4+4342+1

F-J

N Mathematics 8 \

(iii) 15.35 (iv) 10.458
(iii) -17.79 (iv) 1172900
(iii) 6.71 (iv) 3.667 (v) 0.86207 (vi) 0.009597
(iii) 4s.f (iv) 3 s.f
. 12700 and 12740
{ Exercise 1.4 }
(iii) 361 (iv) 625 (v) 1369 (vi) 5625

(i) 14+2+3+4+5+6+7+6+5+443+2+1  (iil) 1+243+44342+
(v) 1+2+3+42+1 (vi) 14+243+44+5+6+T+8+7+6+ f%f%l

{ Exercise 1.5 }

. (i) 28 (i) 35 (iii) 50 (iv) 65 v) 72 (vi) 88 @1} 36
(iii)42  (ix) 171 (x) 227 (xi) 647  (xi()490 2. (i) 37 %‘b., (iii) 225 (iv) 321
{ Exercise 1.6 }
LG ’;” (i) % (iii) ~2—] (iv) 1— by 28 D) 3%
2 () % (i) % i) 2%
{ Ex 7 J
. (1) 1.1 (i) 0.8 (iii) 2.7 (121.2 0 (v) 1.3 (vi) 3.5
2. () 057 (i) 0.72 (iii) 3.2 &iv) 4.53(& (v) 2547 (vi) 54.6
(vii)87.256 (viii) 0.0932 (ix) 48.73
Ia
. (i) 1414 (ii) 1.732 ' (v) 3.317 (vi) 4.583
2. () 1.89 (i1) 2.52 .95 (v) 30.35 (vi) 76.94
G'Exerase 1.9 J
I. (i) 3 (i) 3 {111)& (%(\u)cl (vil)4  (viii) 4 (ix) 4 (x)3 (xi) 4 (xii) 4
( Exercise 1.10 }
. 104976 cm @’ 1296 m’ 3. 62500 m", Rs. 75000 4, 120m 5. 2600 m
6. 350 tre 7. 464 m 8. 120m, 240 m 9. 187 10. 28 m
11. 350 m 12. 1000 m, Rs. 50, 000
( Exercise 1.11 }

Lo (i), (i), (iv), (v) 2. () 9 (i) 25 (iii) 24 3. (i) 2744 (i) 0.064  (iii) 0.512
4. (i) % (i1) 33 (iii) 15 5. 64em’ 6. 512em’ 7. 15em 8. 9m 9. 7 Cubical boxes
{ Review Exercise 1 (a) }

I. (1) ¢ (i) (iii) b (iv) a (v) ¢ (vi) ¢ (vii)e (viii) ¢ (ix) a
(x) ¢ (xi)c (xii)a (xiii) a (xiv) d

2. (i) terminating (ii) recurring (i11) terminating (iv) non- terminating

3. (i) rational (i1) rational (iii) rational (iv) irrational

4. (i) associative property w.r.t “+” (i1) additive inverse property

P~  —y,
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(iii) Additive identity property

Answers I —

(iv) Commutative property w.r.t. *x”

(i) 598200 (ii) 0.00256 (iii) 45.36 (iv) 3.13 (v) 2.14 (vi) 0.07895
(i) 104 m (i) 104.0=104 m
Rs. 2800 8. (i) 2,98 (ii) 3,175 (iii) 3,112 (iv) 3,650

1 3 1
ﬁ)SE- (ii) 4;; (iii) 10;5 (iv) 0.231 (v) 0.452 (vi) 12.36
(vii) 0.5625 (viii) 6.17  (ix) 80.14  10. 402m 1. 14 marbles 12. (i) 12 (ii) 15

5

5

r Exercise 1.12 } \b

(i) A= First five odd numbers. (ii) B = First five even nu
(iii) C = Set of integers between —10 and +10. (iv) D = Set of vowe glish alphabet.
(v) E = Set of natural numbers equal to 100. (vi) F=Set of Prim\' Is.
(i) A=1{0,1,2,3,...} (ii) B={f,0,0,t,b,a,11} (iii) C={0, 1, 2, 3, ...}

(iv) D = {January, June, July}
(i) A={x|xEwEXEID}

(iii) C = {y | y is a set of first five number divisible by 3}
(v) E= {x|xisasetof days of the week}

Equivalent sets (ii) and (iii)

i) {} (i) ¢, {1}
(l) {d)s {_l}s {l}.. {_ls ]}}

(v) E={a,b.c,..., 2}
(ii) B= {x|x €D}

(iii) ¢, {a}, {b},
(i) {9, {a},
{X}, {_:—}1 {+9 _}5 {+s X}, {+s +}! {X!+}v {_1 X},{—, G

N

?S@

= |z | z is a set of small English alphabet}
={x|xEPEI0<x<30}

(vi) F= {5,

10, 15, 20, 25}

(iii)

(AuB)nC

{ Exercise 1.16 }

la
13
2
{1

,b,e,x, v, z}

)
,6,8,10}

#3,9)

UuB

Una

(i)
i) A ¥ 2,3,4,5,6,7,8} (i)CUD=
(i) AUB0,1,2,3} (i)CUD=
(i) A=1{0,1,3,5,7,9} (ii) B" = {0,
(iv) 4"=10,1,2,3,4} 4, (i) A-B=
(i) (i) [g
) g (AU
ANB
10 customers 8. 61 students

(AnB)uC

(i) EUF={3,4,6,8,9, 12}

(iii) EU F = {c, d}

(i) C'=1{1,2,4,5,7,8,

(i) B-A= {8}
(i) [

AUA

(vi) U

ANA

10}
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- (1)

{ Exercise 1.17 }

(i) 15:2 (i) 1: 10 (i) 5 : 2 (iv)3:4 V)3:2 (vi)2:3:12
(i) P=24 (i)x=+12  (iii)ym=24 (ivym=+14  (v)x=3 (vi)y=9 (vi) p=8
(viii) % 3. 9 machines 4,18 eggs 5. 45 labourers 6. 30 days 7.280 m
4 km 9. 50 minutes 10. 3.5 weeks
x 3 6 8 10 12 14
y 8 24 32 40 48 56 . l
(ii) x 5 10 15 20 25 30 O
y 100 200 300 400 500 600 0
(@ x 1 2 4 8 10 \\'0
y 80 40 20 10 8 +
. P
(in) x 1 2 4 5 s AU
¥ 200 100 50 40 25 b

32 days 2. 36kg
240 masons 8. 480 sweaters

(Y]

Rs. 18, 864 s. 60, 000 5. 112 men 6.
672 men . 400 bicycles

©

US $ 385.25 2. UK E£315.79
3397.03 Chinese Yaun

o

8. 5718.95 Turkish Lira

(S‘

10% 2. Rs. 2,400 3 : .
Discount of food items = Rs Sel] Rs 1062 50,

Discount of other items = St_]!m Rb 600 7. Rs.575
Exercise 1.21 j

o

Rs. 4800 Qs 4500 . Rs. 14000 4. Rs. 75000 5. 3% 6 7T—%

3 years @ 2 years

[ Exercise 1.22 }

Rs. 56250 2. Rs. 10900 included premium fee 3. Rs. 14170 4. Rs. 2992.50
Rs. 78039.36 6. Rs. 11970 7. 50,000
{ Exercise 1.23 }
Aslam’s profit  : Rs. 31500 2. Amina’s profit : Rs. 3600
Akram’s profit  : Rs. 35000 Maryam’s profit: Rs. 4800
1" partner’s share : Rs. 7320 4, Saad’s loss : Rs. 3000
2" partner’s share: Rs. 4270 Saud’s loss : Rs. 4500
Saeed’s loss : Rs. 6000
Akram’s profit  :Rs. 6000 6. A’s profit : Rs. 3000
Asghar’s profit  :Rs. 8000 B’s profit : Rs. 3600

C’s profit : Rs. 5400

NOT FOR SALE-PESRP

Rs. 10

64532 INR 5. 261.19 Australian Dollar

Discount Rs. 1600, Selling price Rs. 6400
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. 28% 14. Rs.14550  15. Rs. 69105 16. Aslam’s

/ Answers I
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r Exercise 1.24 }

Son’s share Rs. 48000, Daughter’s share Rs. 24000

Widow Rs. 100,000 Son Rs. 280.000, Daughter Rs. 140,000

Widow Rs. 87,500, Son Rs. 122,500, Daughter Rs. 61,250

Widow Rs. 9000, Son Rs. 42,000, Daughter Rs. 21,000 5. Son Rs 200,000 , Daughter Rs. 100,000

Son Rs. 40,000 , Daughter Rs. 20,000 7. Husband Rs. 45000, Son Rs. 67500, Daughter Rs. 33750
f Review Exercise 1 (b) }

(i) c (ii) d (iii) ¢ (iv) b (v) d (vi) a (vii) ¢
(ix) b (x)a (xi) b (xii) a (xiii) ¢ (xiv) b (xv)a
(D) {0,{1}, 12}, {3}, 14}, {1, 2}, {1, 3}, {1, 4}, {2,3}, {2, 4}, {3,4}, {1,2,3}, {1, 2,4 ,4} {2 3,4}, {1,2,3,4}
(i) {¢, {a}, {b}, {c}, {a, b}, {a, c}, {b C} {a, b, c} 4, 1) ¢, {2} 14} .4}, 42,6}, {4, 6}, {2, 4,6}
(i) {9, {+1, =1 (%) B ih - hihahdss b h PG

{+* T +}- {+‘ X, +}\ {_s %, T {+9 B _H 6. 33 stuclent

Rs. 5000 8. 4.5 litres 9, 127.5 = 128 days 10. 20]10115& 1. 120 items 12. 90 days
profitty: Rs. 1400, Akram’s profit : Rs. 120,
aughter Rs. 175000

Asghar’s profit : 100 17. Widow Rs, 75000, Son Rs. 3

28,24,20,16,12,8 3. 77,66,55,44,33,22,11
50, 100, 150, 200, 250, 300, 350, 400 : 7..9,3 6. 2,6,11,17,24,32,41,51

(i) yes,d=3 (i) yes,d=—5 (iii i =0
1) LS9 (i) -3, - "') 3,405, vy 2:8, 8, i
(i) Tn-1 (11) 2n+3 )Sn— (iv) 10n—8
31st 5. 2lst O i

xercise 2.3 }

(i) No };q r= 10% (iii) yes,r=2  (iv) yes,r=% (v) No (vi) No
n—1
(i) 4" E Q\)Qi) 6(2)"" (i) 153)""  (iv) 200(%)

& 6 (i) 13,17 7. (i) 87 (i) 282
(i) 20 (ii) 20 & Elil) (iv) 51

; " —-25 25 =25 g L. 1
(i) 3, (ii) 4,8, 16, 32 (ii1)25,—— 5 "4 —— 3 (iv) 5. 1, 3735
(i) 20000 (ii) 2187 (iii) 32 (iv) 3584
61440 words 6. 1080° 7. 35 minutes
{ Exercise 2.4 }
Open sentences: 1, ii, iv 2. Expressions: ii, iv 3. Equations: iii, v
Closed sentences: iii. v, vi Expressions: 1, iii v, vi Inequalities: 1, i1, iv, vi
Expressions in (1), (i1), (v) and (vi) are polynomials and expressions in (iii) and (iv) are not polynomials.
(i) 7,6 and 3 (ii) 5 and -3 (iii) 8,2 and 5 (i) 9, 3 and -2
(i) 1 (i)2 ()3 (iv)4
(i) Linear (ii) Quadratic (iii) Quadratic (iv) Linear (v) Cubic (vi) Biquadratic
(vii) Biquadratic (viii) Quadratic

r e =, gy
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( Exercise 2.5 }
(i) 2x+1 (i) 4d’ +d" —2a+4 (i) 36"+ 2ab’
2. () x*-4x+1 (i) x— y+2 (i) —5a’b —2b°
3. 3d'+4d’-7a’+7a-18 4. 2x+2xy—y*-3 5. 3x°+3x°—3x-13
6. (i) 3x +27 (i) 12x*—34x +37x —17x+5 (iii) @’ +b° + ¢’ - 3abe
7 Pszzyz—sz—yjz+m2, QR:yzzz—xyS—sz-szyz PR=xZ —xv +x1)z
POR = Jc;uz(.vr3 + y3 + 23) - ()c'?'y3 + y333 + 23x3) O$
8. (i) x+3 (i) ¥=3x=10 (i) X*+xy+y°  (iv) X' —x—12 9, 10. P=9
{ Exercise 2.6 } \0
1. (i) 2809 (i) 5929  (iii) 259081 (iv) 1012036 2. (i) 3249 025 (iii) 357604 (iv) 3988009
3. (i) 2484 (i) 39991 (iii) 999999 (iv) 0.9984 4. (i) i_ 1 (iii) 7
( Exercise 2.7
. 3(x-3y) 2. x(y+2) 3. 2a(3b-Tc) m'n(mp —2) 5. 15x(2x’ —3y)
6. 17(xy'-3) 7. x(4x+3x+2) 8 2P0 2p" +4) 9. xy(x’—x+y)
10. 7x(x’ —2xy + 3y) 1. xpz(xyz—z+ 1) @y(xzy—il#‘f) 13. x°(y' =3y —6)
14. xyz(xy + xz + yz) 15. 1lxp(7x — 3y — 5xp) 18=5x'(x + 2x + 3)
. (x—»)a+b) 2. (a-3c)2b-1) ) I3+ 2) 4. (x+5)x-2)
5. (x+2)(x-7) 6. (x+3)(x— " B -9 +3) 8. (x—8)x—4)
9. (x-35)x-T7) 10. (x—13) Kll, (x—y)a—b) 12. (y—a)(y—b)
13. (pg - rs)d@ + b 14, (x+) cd)
. (x+7)° A by’ 4. (5x+8y) 5. 7(a+6)
6. 4a+15)° =T 8. (Tx-6) 9. (x=9y) 10. (a°—13)°
. Q - | g 2 ¥ BN
1. 2(a—16) @ (1-3a°h’¢%) 13. x*(2x=5yz) 14.| =x+=y 15. | —x——y
4 3 &8 7
16. (5‘5-— 17. 4x*(2x-1)’ 18. (azbzx—czdzy)z
b d
{ Exercise 2.10 }
. (3-x)(3+x) 2. 6(y=-1)(y+1) 3. (4xy—5ab)(4xy +5ab)
4. xy(x-y)(x+y) 5. 16(a-5b)(a+5b) 6. ab(b-8)(b+8)
7. Tx(y=-7)y+7) 8. Sx(x-3)(x+3) 9. 11(a+b-3c)(a+b+3c)
9 6 9 6 53 3
10. 3(5—a+b)(5+a->b 1. x——+—y)[x———— j 12. [9x+—](x——)
( X ) [ 55 P 4 4
23 17
13. (11a—3b)(11b6 —3a) 14, | 4x—— | -2 x+— 15. 121000
2 2
16. 348340 17. 1 18. 0.800
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{ Exercise 2.11 }

(a+b-c)(a+b+c) 2. (a+3b+4c)(a+3b-4c) 3. (a+b+3ab)(a+b- 3ab)
(x—2y—3xy)(x—2y+3xy) 5. (3a-b-4c)(3a—b+4c) 6. (atb+2)(a-b-2)
Exercise 2.12

(x+3)(x+2) 2. (x+6)(x+4) 3. (x=7)(x-8) 4. (x+8)(x-5)
(2x+1)(2x+3) 6. (4x—y)(x+y) 7. (5x-9y)(2x+y) 8. (x+9)(x+3)
(x-10)(2x+3) 10. (3x—4y)(x-2y) O

{ Exercise 2.13 }
() x +12¢ +48x + 64 (i) 8m' + 12m +6m+ 1 (i & b+ 1200 —8h°
(iv) 125x — 75x" + 15x— 1 (v) 8a +12a’b+6ab’ +b ¢+ 270x° + 900x + 1000
(vii)8m" + 36m n + Sdmn’ + 270" (viii) 64 — 144+ 1084° —27a" 27+ 81xy + 8y + 27y
(X) 343 +294b +84h" +8b" (xi) 64x" —96x°y + 48xy — 8y (xii) 125m" + 300m’n + 240mn” + 641’

488 3. 36 4. 322 & 14 6. (i) 2197
Exercise

(i) Base=2, Exponent=6 (ii) Base= 1 Expon (ii1) Base = ¢, Exponent =9

i) 1092727 (iii) 0.970299

(iv) Base =m, Exponent=n

(i) 8I (i) 343 (i) 169 \
i 5 (i) 3° (iii) b' u x (b. v) 7x11" i) dxc'xd
! : ) 5 O‘,

a 7 i) 2 (iii) 3

(iv) (ab)’ v) 9 (vi) 7 (vii) 3
(x) ) (xi) 5° (xi) xy

M oy (G Q (iv) % (v) 45 (vi) 7294’
(vii) 4xy° Q4802 E ) 9a’b’
@ { Exercise 2.16 }

i @10y’ (i) (2x- 3y G_)

(viii) 2°a’ (ix) a-
1

(i) 513@ (i) 0.0000000009203 (iiii) 216900000 (iv) 720000
(v) 0.0000 (vi) 0.0000000000054105

(i) 5.62x10° (i) 14x10° (iii) 8.7402 x 10° (iv) 7.586x 10"
(v) 4.4605 x 10° (vi) 9.95x 10 "

( Exercise 2.17 }

(i) y=-2x-7, slope=-2, y—intrcept=(0,~-7)

| 1
(i) y=——x+2, slope=——, y-—intercept=(0,2)
4 4

(iii) y=8x+35, slope = 8, v — intercept = ( 0, 5)
(v) y=3x+4, slope=3,  y—intercept =(0, 4)
(V) y=5x+3. slope=5,  y—intercept =(0, 3)

= <,
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x 1 _
(vi) y=—-—+3, slope=——, y-—intercept=(0, 3)
4 4

(i) v=m-s (i) y=2x-3 (i) y=12—x (iv) y=+47-x
- 3 . I x
v) y=2(4x-7) (vi) y=5—5x (vii) y:5(0x+b—2) (viii) y=5—3
2

b=p—-a—cand b=23 T = =4 8. x=—y+3 and x=5 9. y=95

+b 3 . l

r Exercise 2.18J O
Jin quadrant IV, K in quadrant I, L in quadrant II, M in quadrant III, Q0

{ Exercise 2.19 }
(i) x—y=26 (ii) 6x=y (iii) x+3y=25 @:1 V) 2x+ 7=y

(i) x+y=10 (ii) 2x+ y=>54 (ili) x+2y=45

x—y=2 X+ 23=92
@ {(2,-1)} (i) {(1, 1)} Ho,l (iv) {(4,0)}
30 18 7 50
W) {(— ——J} i) (5, 2)) s\g 0] %—)} (if) {[— —]}
19 19 6 g 9
S B Gy S )
i T iv = vi ——
25 25 O 33 53
1
® {(2, 2)} @ 2)} K (i) {(1, 2)} (iv) {[1 _Ej}
Exerclse 2.21 j
2 2. -16 3. 3,2 4. 11,7 5. Samia’s age = 14 years, Amna’s Age = 7 years.
Ahsan’s age = 6, - Shakeel’s Age = 13 years. 7. %
Price of@- Rs. 50 per kg, price of mangoes = Rs. 80 per kg.
Football = RS. 250, Basketball = Rs 180years. 10. % 11 %

{ Exercise 2.22 }
() {x|x<5} (i) {x|x>-7} (i) {x|x=24} () {x|x<-4} ) {x]x>6} (vi) { x| x=-3}

o—>
@ {x|x>2} T e S >
-4 -3 =2 -1 0 1 2 3 4
. <—o0
(ii) {x|x>-3} b >
-4 =3 -2 -1 0 1 2 3 4
e o >
(111){x|x‘)—7} { ! T t T T T T T T T T T T 1 )
9 8§ 7 6 -5 -4 -3 2 -1 0 1 2 3 4
_ <———0
iv){x|x>3 < R >
( ){rlx } h -4 -3 =2 -1 0 1 2 3 4 -

,_\
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{ Review Exercise 2 }

I. () b ()b (i)d (vd (v d ()b (vija (vii)d (ix)b (x) ¢ (xi)c (xi)e (xiii) b
(xiv)c (xv)d 2. (i) 26,32 (i) 27.81 3. (i) 10,12,14,16 (i) 6,18,54,162

4 43 5 1040 6 () 3x(y+2w+3z) (i) (OP-6) (i) (¥ )" )(F 07 )(x+y)(x-)
(iv) (x+9)(x-7) (i) 11x*-2x°-35 (i) 10y°—y —25 (iii) x*+ x+2

; 16???4 . 12 8 25 ; 7 7)
8. (i) n (i) x 7y (iii) 6xy z 9. (i) y=x+—, Slope=1, y—mterc%(
n 3 c
(i) et L (0 7) f el 1 e— dx=6
ii =—X——, Slope= —, y-intercept= | 0,—— . 8= and x =
VIR T g e 4 5 ,(0 y
{ Exercise 3.1 } «Q*

l. (1) 13em (ii) 2\/?_'cm (iii) 12¢m (iv) 25cm v) 24cm (vi) 10cm 2. Tem
3. 8m 4. 10.12m 5. (i) isnotright angled mangl (i) llem  (ii) lem (iii) 6\/5_m

(iv) 1082dm &) 55am 7. Na-25

>

l. L=5.59m 2. L=943cm 3 8cm = 2 4. x=900 5. L= 15.88units
6. 32.06em 7. 15.71em ﬁ 55¢m, Sector area = 889.77cm’ 9.  Arca=1848ft

rcl g@
10. Central angle(x) = 2600 6\11 4%'& 08 Sq. inches
A Exercise 3.3 }

l. (a) 75cm @Qécmz ©) 180cm” 2. 504em’ 3 2]33%cm3, 1095.96¢m"
4. 125cm° 5. 160cm’ 6. 130cm’ 7. 320em’ 8. 8cm 9. 54.93¢m’
10. 21cm’ . 122%inch2 12. '30cm’ 3. 6l%cm3 14, 2552.13n"
15. S5em 16. 7.5¢m 17. S5cm
{ Exercise 3.4 }
1. () 154cm’ (if) 98.56m" (ii) 0.55m" 2. (i) 3.5m (i) 4.29m (iii) 4.95m
3. (i) 817.6¢m (i) 2759.44cm’ (iii) 1437.33cm’ (iv) 164.70cm’ 4. (i) 4em,268.19cm’
(ii) 0.44cm,036cm’  (iii) 7m, 1437.33m" 5. 1913030.67¢ 6. (i) 41 (i) 81
7 V=23{}4ncm3,13824(approx.) 8. 900cm
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Va . Mathematics 8 \
230 _
{ Exercise 3.5 }

I. 942.86cm’ 2. 8ft 3. 24cm 4. 84.86cm’ 5. 5.276em 6. (a) 718.66cm’

(b) 2425.5cm’ (c) 6549cm’ 7. 15.12em 8. 242.83cm’

{ Exercise 3.6 }

1. (i) 6,188.57,113.14,301.701 (i) 5,47.14,28.28,75.42 (i11) 23.32, 707.]@.',W, 961.701
(iv) 7, 7.14, 10, 220 2. (i) 37.7cm’ (i) 513.33¢em’ (iii) 125. Tc'mo (iv) 201.35¢m’

3. 83.79cm (approx.) 4. 75.43cm’(approx.) 5. 134.75cm’

[ Exercise3.7 J‘&@.\’

I (a) 363.62fF, 1620fif  (b) 127cm ,480cm’ 2. (a) 13.& (b) 109.44fF 3. (a)2590cm”
(b) 11775¢m’ 4. (a) 50.29cm”  (b) 10.48cm’

I. (i) b (ii) a (iii) ¢ b (vi) d (vii) b (viii) a (ix) ¢
(x) a (xi) b (xii)d 1}a (xv) ¢

3. (i) 13731em’ (i) 37 Tlem’ ®~1cm @ 5.23cm, 13.08cm® (b)) 11.78cm, 44.16cm”  (v) 87.8"

4. 4m' 5. 6cm . ?5(, 595¢] 894348/ 9. Rs.27130  10.509805891km®  11. 2.43cm

|

2. 02355%° 13, 442(. E 0 256kg

éo { Exercise 4.1 }

1. Congruent shapes: Cand F'; Pand Q; Mand R ; B and L.
Similar shapes: Sand U; Aand O ; Eand J; Dand 7'; K and N.

Congruent sides: ABand AD; BC and CD .
Congruent angles: ZBAC and £DAC ; ZABC and ZADC ; ZACB and £ACD
3. AAOD and ABOC ; AAOB and ADOC 4. AC=1IN:;BC =MN

OD = OB; AD= BC;04= OC . AB=CD;0B=0D;04=0C

{ Review Exercise 4 }

I. () b (ii) d (iii) b (iv) ¢ (v) b (vi) ¢ (viiy b (viii) d

]

- <
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52 )

{ Exercise
cof

Class limits | Tally marks | 2. | Class limits | Tally marks f o
31 —40 l 3 3 41 -50 Il 2 2
41-50 [ 2 2+3=5 51-60 il 7 7+2=9
51 —60 Wl 8 8+5=13 6170 I | 6 6+9=15
6170 W | 11 11+13=24 TI—%0 Il 4 4+15=19
71 — 80 i 5 5+24=29 81-90 I | 6 6+19=25
8190 Il 7 7+29=36 91 — 100 I I \g 10+25=35
91 — 100 Il 4 4+36 =40 101 -110 L.\ 4+35=39
Total 3f=40 111 - 120 N\ 4 4+39=43
121 — 130 NS | 3 3+43 =146
131 — 140 ,@ 2 2+46 =48
141 — 150 e 0 | 0+48=48
15121 o 2 2+48=50
Total 3= 40
Class | Tally | . Class @ 4| Class | Tally | . Class
Limits | Marks ot Boundaries & Limits | Marks Boundaries
40 — 44 | 1 1 39.5-445 C) 01-10 | I 0.5-10.5
45-49 | | 1 l+1=2 44.549%2 11-20 | MW 5 [105-205
50— 54 | I 1+2=3 |49.5 4. 21-30 [ W 8 1205-305
55_59 0 0+3=3 |545_ 31-40 | MM | 15 |30.5-40.5
60 — 64 I 2 2+3=5 |59 ; 41-50 | MM | 11 |40.5-505
65-69 | |l 3 3+5=8 —69.5 % 51-60 | Ml | 7 |505-60.5
70 — 74 [ 2 2+8= 5-74 61—70 lll 3 160.5-70.5
75-79 | MM 10 |10+ 10 74.5C7%0. Total Zf=350
8084 [ I 8 8 28 7Q§; 3
85—-89 | N =32 #8453 89.5
90 — 94 Il 32= ’5—94.5
95— 99 | 1 1+353g6 194.5-99.5|
Total % 36
\&"
Class
ISE?? arl?'.(s f c.f Boundaries
01—07 | WK 10 10 0.5-75
08—14 | MM 10 [10+10=20|7.5-145
15-21 | Il 8 | 8+20=28 [145-21.5
22 -.28% | 1 1+28=29 |21.5-28.5
29 - 35 I 2 2+29=31 [28.5-35.5
36-42 l 2 2+31=33 [35.5-425
43 - 49 I 2 | 2+33=35 |42.5-49.5
50— 56 0 | 0+35=35 |49.5-56.5
57-63 0 | 0+35=35 [56.5-63.5
64— 70 | 1 1+35=36 |63.5-70.5
Total |%f=36

re___ =, Uy
NOT FOR SALE-PESRP




o Mathematics 8 \

{ Exercise 5.3 }
2. () X=54 (ii) X = 4.64 (i) X =4.56 (iv) X =7.27 (v) X=-091
3. (i) X=190 (i) X =-70 (iii) X =133.6 4. (i) ZX=3750 (i) z=17.8
5. X=21.048 6. The mass of 10" students is 33.1kg 7. The total of height is 15m
8. The length of 5 ribbon is 18.5m. 10. (i) X=762.X =75 X=Nomode (ii) X=729,X=76.5X=80

1.

(iii) X =3.15,X =3: X =3
X =10;X =1,5and 10
14, X=7.04: X=686:X=6.7

16. X = 1954marks;
(ii)) Mean number of children per family is 2.

X=11.175;

(iv) X =105, X =106; X =106, 107, 108
13. Medium class = 3(Size of family) ; Medium clasg
15. X=10581: X =111.75:X =1

I7. (i) Modal number ofchil amily is 2.
(iii) Median number o * n per family is 2.

1ze of family)

X =19.55marks; X =22.5marks

18. X =17.625; X= 17.56; )A( =17.44 19. XB > XA4 (So, t :@- is better on average)
20. a=17 58.312 > 56.
-
2. (i) Range=9 ,Var=8.76,S.D=2.96 i) Range=15, Var=23.5, S.D =485
(iii) Range = 127, Var = 2080.27. S.D = 45.61 iv ange =9.5, Var=6.323,S.D=2.515
3. Var=1980,S.D=445 4. EX=4141
5. XA=34XB=41,Var(A)=110.8; Var(B) = 1 (A)— D(B) 341,
(1) Student “B” is better on average Slu s more consistent in his performance
%\ { @lse 5.5 j
-L 5 3
l. | StNo. n(A) \ ) @ P/(A)
() N 5P 2
15 3 3
(ii) 25 17 8
?k 25 23
(m)\u 6 1 5
6 6
1 5 ! 3 _ 1 i P oo 7
2. PAY=—;P)y== 3. P(red)==;P(red)== 4. (i) P(22)=— (i) P(26)=— (i) P'(25)=—
6 6 4 4 8 8 8
1
5. (1) P(B)=— (i) P'(5)=— (i) P(3) = E 6. P(not win the match) =0.14
_ . . 43
7. P(temperature will not be 0.45) = 0.55 8. (i) P(red)=——(ii) P(blue)=—— (iii) P(red or orange) = @
. , 87 ) 7 . . 8
(iv) P'(blue)=— (v) P'(yellow)=— 9. (i) P(boy)=— (i) P(girl)=—
100 15 15

- <
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(iii) P'(boy) = i (iv) P'(girl) = l 10. (i) P(red) = i (i) P(blue) = 3 (iii) P(notblue) = E
15 15 10 10 10
; 7 5 y 5 - 7 1
(iv) P(not green)= — (v) P(notred) = — I1. (i) P(B)=—  (ii)) P(notB)=—  (iii) P(D)=—
10 10 12 12 12

3 11 9
(iv) P(4) = — (v) P(not D) = 5 (vi) P(notC)= PR P(AUC)=0.25+0.55=0.80; P(C U B)=0.83

4 2 5
13. P(winning the game) = — 4. P4or5)=— 15. (1) P(red pin or b@ =—
6 6 15
i 25 I O
(i1) P(green hairpin and black hairpin) = — 16. P(head and digit 4) = — 0

225
. 12 . 20 . ' 104
17. (i) P(green and blue) = — (i1) P(vellow and green marble) = —— ifferent colours) = —
169 169 169

3
18. (i) P(red and black colour shirt) = % (i1) P(green and b@f{mr shirt) = —0
5

6
(ii1) P(red and green colour shirt) = E &

19. (i) S = Sample space Q
1 2 6
1,1 1,2 1,6

1
2 2,1 22 | 7 NS 2,6
3 3,1 32 |dM 4 & 35 3,6
4 4,1 12 (Y- 45 | 46
5 5 1 FENE 35‘ 4 5.5 5,6
6 (?3 6.4 6.5 6.6
(i) (a) Plexactly IWQ 36 e ;(exactfy twod's)= — (c) P(At least once times 4) = %
20. (1) ‘
- i lour 1 2 3 4 5 6

N ed (R) (R,1) (R,2) (R,3) (R,4) (R,5) (R,6)
Green (G) (G,1) (G,2) (G.3) (G.4) (G.5) (G,6)

Blue (B) (B,1) (B.2) (B.,3) (B,4) (B,S) (B,6)
Yellow (Y) (Y1) (Y,2) (Y,3) (Y.4) (Y,5) (Y.6)

1
(i) (a) P(green on the spinner and the digit "2’ on die) = 5

2
(b) P(green or vellow on the spinner and the digit ‘6" on die) = —
24

6
(c) P(red or blue on the spinner and 2, 3 or 4 on the die) = —
24
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21.

Ln

15.

(i) S=Sample space
Die/colour Small(S) Medium(M) Large(L)
Mango(M) (M,S) (M,M) (M,L)
Strawberry(S) (S.S) (S.M) (S.L)
Pistachio(P) (P.S) (P.M) (EL)
. 1 2
(i) (a) P(mango flavour with medium size) = ; (b) Prstrawberry flavour with small or large size) = ;
2
(c) P(pistachio flavour with medium or large) = g $
{ Review Exercise 5 } \\'00
(i) b (i) ¢ ()b (iv)b (v) a (vi)a (vii)c (vii)b @ (x) b (xi)a (xii)c (xiii)c
(xiv) a 3 g(Averagehefghr)=56.8£nches 4, xl) X =244
Average price of drinking water = X =77 b’& =4; X= 3 (i1) X=1 1, X=11 ;{= 12
(iii) X =5.5, X =5; X=5 (iv) X (v) X =154.34; X =154.3; RX=152.3
i=15.?j{=16.ll;;(=l7‘25 éc % 129 S.D=17.16
(i)  Company “B” is better based on a a (11) *A” is more consistent in his performance.
i 5 \ Q ) 5
g P == P(l)——— (% amR {1,2,4,5,5,2,3,4,2, 5} (i) P(Even numbers)= —
10
o 18 12
(iii) P(2) = —'P(l) \&(5) % 12. P(do not use glasses) = — ; P(who uses glasses) = —
30 30
. IQ,: y 1
() P12 & (i) P(20) = pr (111) P(not20)=—
. (i) S =Sample space
Coin Die 1 2 3 4 5 6
H (H,1) (H1,2) (Hi,3) (Hi,4) (Hi.5) (H,6)
T (T.1) (T1,2) (T13) (T, 4) (T1,5) (T1,6)
N ) 1 3 ) 3
(i1) (a) P(5 and tail) = —2 (b) P(2,4 or 6 and head) = E (¢) P(odd numbers and tail) = E
1
P(AUB)=0.85 16. (i) P(A~ B) = P(both of them will be alive) =0.697 (ii) P(both of them will be die)= 0.303

- <
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f GLOSSARY j

Absolute value (or modulus): The absolute value (or modulus) of a real number x (represented by |xi) is the

Additive identity:

Approximation error:

Arc length (L):

Arc length:
Are:

Area of a Sector of Circle:

Arithmetic sequence:

Cartesian plane:
Centre of rotation:

Chord of the circle:

Circle & Centre of the Circle: A circle is a plane

Closure property:
Coefficient:

Complement of a set:

Compound proportion:
Continued pruportqu.
Cube of a nu

Cube root o er:
Cumulative frequency:

Data:
Difference of two sets:

Direct proportion:

Enlargement:

Equal sets:
Equation:

non-negative value of x without keeping in view its sign.

If “a’ is a real number, there is a unique number zero (0) called additive identity such that
a+0=0+a=a

It is numerical value, which tells us how far is the approximated valug frpm the actual / accurate

value. %

s.f.: stands for significant figure. O

d.p.: stands for decimal place. O
x circumferen(:\p

It is the distance along the curved line that makes up tﬁ%
1

A continuous part of the boundaryx’circumfer@ e is called an arc.

Arc length of a sector of circle =

. X »
Area of a sector of circle = —— x area of cin
360°

A sequence of numbers such that the ‘d’ between each consecutive term is a constant

is called arithmetic sequence.
ay, ay +d,a)+2d, a) + 3d,
It is formed by two perpendi

A rotation turns each pqint ‘®f a prei nd a fixed point, called the centre of rotation, a
given angle measure. K rr\
A line segmentjoinir@ poi le is called a chord of the circle.

e bo one curved line, and such that all straight lines drawn
from a certain within it to
the Circle.

If we take @a] nu b@
prope K

num multiplied by the variable is called the coefficient of the variable as well
fn

ed
e relatiofiship between two or more proportions is known as compound proportion.

If three quantities @, b and ¢ are written as: @ b :: b : ¢ then these quantities are in continued
proportion and & is called the mean proportional.
means to multiply the number by itself three times.

It is denoted by 3{[, is a number such that & =x. i.e., a = Ix

It is calculated by adding each frequency from a frequency distribution to the sum of its
predecessors.

The collection of information in the form of facts and figures is called data

We can write A-B as A'\B for difference of two sets.

.. Where q, is the first term of the sequence.
ber lines and is used to plot ordered pairs on it.

unding line, are equal. That point is called the Centre of

n their sum and product is also a real number. It is called closure

hat contains the elements present in the universal set but not in set A.

Direct proportion is a relation in which increases / decreases one quantity causes proportional

increases / decreases in the other quantity.

Enlarge a figure with the given scale factor (positive or negative).

e  The enlargement of a figure with the given scale factor (positive or negative).

e Locating the centre and scale factor of enlargement given the original figure and its
enlargement.

Two sets are equal if they contain the same elements.

A sentence that shows equality (=) between two expressions is called an equation. The equation
has fixed and singular solution.

= <,
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Equivalent sets:

Event:

Experimental probability:

Factorization:

Equivalent sets are the sets with an equal number of elements. These sets do not have exactly
the same elements, just these sets have the same number of elements.

The result of an experiment is called an event.

It is obtained by performing an experiment.

Expressing polynomials as product of two or more polynomials that cannot be further expressed
as product of factors is called factorization,

Foreign currency exchange rate: It is a price that represents how much it costs to buy the currency of one country using the

Fourth proportional:

Frequency distribution:

Frequency:
Geometric sequence:

Grouped data:
Identity Congruence:

Inequality:
Inheritance:
Inverse proportion:

Irrational numbers:

Kinds of proportion:
Life insurance:

Linear equation:

Loss percentage:

Loss:
Markup:

Mean:
Median of

Members or elements:
Mode:

Multiplicative identity:

Number sequence:
Open sentence:
Ordered pair:

Partnership:

Percentage discount:

>

currency of another country.

If four quantities a, b, ¢ and d are written as: a - b - ¢ - d then a is called the first, b is called
the second, ¢ is called the third and d is called the fourth proportional.
To write a data in the form of a table in such a way that the frequ
observed at once is called frequency distribution.

The number of times a value occurs in a data is called the frcquc@thai value.

It is a sequence in which each term is obtained by multiplyin on-zero constant ‘»’ to the
previous term.

ar, arry, an”, a”, ... Where “ay” is he first term and “r’ t on ratio.

Data which is arranged in systematic order/groups or s in called grouped data.

Every triangle is congruent to itself (in the gern ence in which its sides and angles
correspond to themselves). Such a congmenc&% “Identity Congruence”.

It is a statement that contains one of the symbols: <, >, < or =. The inequality has infinite

of each class can be

AlsSwers.

When a person dies, then the assets left b are called inheritance and it is distributed among

his legal inheritors according to Lslami®Shariah Law.

Inverse proportion is a relation iy whigh if one quantity increases / decreases then other quantity

decreases / increases propo a
dlional a

The numbers which are pot rg.c irrational numbers. The set of irrational numbers
is represented by Q'. \

(1) Direct propor@ Inverse proportion
It is an agreement betwe€en th@ owner and the insurance company for an agreed time
period.
Ifa, b ang ¢ 1 nu and ¢ and b are not both zero, then ax + by = ¢ is called linear

equation 1y aﬁaK
ss los!
shprice

.P.) is higher than the selling price (S.P.), then loss occurs.

hen we bogwow money from bank to run a business, the bank in return receives some extra
amount along with the actual money given. This extra money which the bank receives is known
as markup.

It is calculated by adding all the values and then dividing by the number of values.

If a data is arranged in ascending or descending order then median of the data is:

e  The middle value of the data, if it consists of odd number of values.

e  The mean of the two middle values of the data, if the number of values in data is even.
The objects of a set are called its members or elements.

It is the value that occurs most frequently in a data.

the cos =

*17, is called multiplicative identity, such that a.l=a=1.a

is a list of numbers arranged in an order.

It is neither true nor false until the variables or unknowns have been replaced by specific values.
It is a composition of two clements that are separated by a comma and written inside the
parentheses.

A business in which two or more persons run the business and they are responsible for the profit
and loss is called the partnership.

. discount
Percentage discount = ——————x 100
marked price

P y,
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Perfect cube:

Period:
Pie chart:

is a number that is the result of multiplying an integer by itself three times. In other words, it is
an integer to the third power of another integer.

The time for which a particular amount is invested in a business is known as period.

It is used for comparison of values of different items by making the sectors of a circle. Angles
are used to represent the sectors

Polynomial expression or simply a polynomial: is an algebraic expression consisting of one or more terms in each of which

Polynomials:
Position to term rule:
Principal amount:
Probability:

Profit / markup rate:

Profit / markup:

Profit percentage:

Profit:

Properties of real numbers:

Proportion:

Pyramid:
Radical sign:

Ratio:

Rational numbers:

Real numbers:

Recurring decimal nh@

Rotation:

Sample spaeg:
Scientific Not:
Secant line:

Sector of a circle:

Sequence:
Set expression:

Similar Shapes:

Square of the number:

Surface area of a hemisphere:

Symbol of cube root:

the exponent of the variable is zero or a positive integer.
In which the highest exponent or sum of exponents is always 2.

defines the value of each term with respect to its position.

The amount we borrow or deposit in the bank is called principal amqu

It tells us how likely it is that an event will occur,

The rate at which the bank gives share to its account holders is ff® as profit / markup rate.
profit

It is expressed in percentage.

Profit / markup = Principal x Time * Rate

Profit percentage = 45 s % 100 +

If the selling price (S.P.) is higher than the cc{&:@ P.) then profit occurs.
It holds the following properties:
(i) Closure property  (ii) Commutatiyc'g

(v) Inverse
irrational number.
The relation of equality of t

(AL

iosAs called proportion, It is denoted by *:

base @ or more triangular sides converging at the top,

EL] It

A 3D shape with a flat poly 8@
is called Pyramid.

Square root and squé @ e inv

is called radical gigp.

It is a comparisty of two q titics of same kind. Ratio i1s denoted by *:
“b” is writtel @ 'h, 1, t1 s to “d” is written as c:d.

h other. The symbol used for square root is * v'

€,

e.g., ratio “a” is to

The l@rs which,can be written in the form of -,q = 0, p.g e z are called rational numbers.

@ numb Q’V Z, all rational and irrational numbers) are real numbers. It is represented
% R.

s: The decimal numbers in which one digit or group of digits repeat again and again in its decimal

part are called recurring decimal numbers.
Rotate an object and find the centre of rotation by construction

The set of all possible outcomes is called sample space. It is denoted by “S”.

It is a way of expressing very large and very small numbers conveniently.

A straight line that intersects a circle in two points is called a secant line.

It is defined as the portion of a circle that is enclosed

between its two radii and the arc adjoining them.

It goes on forever is called an infinite sequence. Otherwise, it is called finite sequence.

A set can be expressed in three ways.

(a) Tabular Form or Roster Form (b) Descriptive Form (¢) Set Builder Notation
Two shapes are said to be mathematically similar if all of the angles in the shapes are equal, but
the shapes are not necessarily of the same size.

When a number is multiplied by itself then the product is known as the square of the number
i.e., the square of x is x’

|
Surface area of a hemisphere = — » surface area of sphere + area of base
2

-
Itisy remember that 3 is the part of symbol.

= <,
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Term to term rule: It is not helpful if you want to find a term that is far away from the ones that are known. Position
to term rule in more powerful.

Terminating decimal numbers: These are the decimals which have finite digits in its decimal parts.

Theoretical probability: It is obtained without performing any experiment.
Total surface area of a cone: Total surface area of a cone= Base arca + curved surface area
=7 +mrf
=gr(r+f)
Types of Rational numbers: These are two:
(i) Terminating decimals (i) Recurring
Universal set: A set that consists of all the elements of the sets under consideration, ding its own elements
is called universal set. It is denoted by the symbol U.
Vehicle insurance: It provides a protection against risks to the vehicle. The amour cy in this case depends
upon the actual value of the vehicle.
Venn diagram: It is an illustration that uses circles to show the relationsh @ ong sets in a perspective way.
% a rectangle and its subsets are

represented by closed figures inside the rectangle.

L <
Volume of a cone: Volume of a cone = 37 rh &

. . Volume of s
Volume of hemi-sphere: Volume of hemi-sphere =

In Venn diagram, a universal set is usually representi

: 5 Z |
Volume of Pyramid: Volume of Pyramid = <x voiun@

Sym@s &?fatlons

Symbol | Stands qu\Q‘ L §ymbol Stands for
< is less th I\\J KO‘ : ratio
> is gre k is proportional to
< ISJ% QI‘ I tally mark
= er@!’equal to 2 summation
= is equal to AB line segment AB
F ,;g)ls not equal to AB ray AB
&/ | is not less than 1B line
@ is not greater than ya angle
€ belongs to A triangle
¢ not belongs to ~ is similar to
4 for all = is congruent to
N square root & is approximately equal to
= implies that I is parallel to
U union AB arc AB
n intersection o correspondence
because / as % percentage
therefore / so gor{} the empty set / the null set
U universal set | such that

o
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