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Every language has an abundance of words that
mean “a collection” or “q grouping.” For example, we
speak of a herd of cattle, a flock of birds, a school of fish,
a stamp collection, and a set of dishes. All these grouping
words serve the same pUrpOse, and in mathematics we Use€
the word set 10 cefer to any collection of objects.
A collection of books isan example of asef.

_}ha,w,_qrd ﬁ_gl[—_dﬁﬂ&d means that

-
.
| =i

w;m of its fumbe %4 ay 1_.‘
is contair .dlnmeWn;E:ﬁﬂur ju -

aset are identical.

1. A collection of ‘lovely
to be included are not well-defined.

~ Reason: The word “lovely” is @ relative term. What may appear lovely to
one person may nof be so to the other person.

2. A collection of “Yellow flowers” is a set, because all yellow flowers
will be included in this set i.e., the objects of the set are well-defined.

1. The set of Hockey players of your school. | = Sunday
Monday

=
= Tuesday
3. The setof whole numbers less than 1 0. - |= Wednesday
.
=
=

2 The setof days of a week.

Thursday
Friday

4. The set of boys of Class éth of your
' Saturday

school.
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In tabular form of a set we simply list each element (or
"member") separated by a comma, and then put curly
brackets around the whole thing. Sets are usually denoted by

“capital” letters and its elements are denoted by “small”
letters,

Write the following sets in tabular form.

- (i) Set of first 'l'hl:Ei nufurnl_ri@!}ggs ﬁ%
5°’PE %EMEMC; | 4 A
A={1,23).

(ii) Let B denote the set. Then
B={aq,b,c,d}

Count the number of elements in the following sets:
) X={8} (i) P={7,9,11)
(iii) $={'|,2,3,...,]0} (iv)] Q={w, x,y,z}

Selution:

(i) The set X has one element.

(ii) The set P has 3 elements.

(iii)  ThesetShas 10 elements.
The set Q has 4 elements.
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OBl > Notation for Membership of a Sef |

Consider P = {x, y, z}, we see that xis a member of P,y is a member
of P and z is a member of P. In Mathematics, where possible, we use symbols
to represent certain statements. In the above cases

 ‘yis a member of P'is written s xePl.

‘y is a member of P’ is written as yeP.

‘>is a member of P' is written as z€P.

The symbo! € stands for ‘is @ member of * or ‘belongs to’. f m,

not belong to P, then we write it as m & P,

does

Represent symbolically: 3
(i) pis a memberof Q i) ris not a member of S
(iii) 0,1,2,3 aremembersof F  (iv) d, e, farenot members of A

Solution:

-E.

)
——

-

= {3, 6, 9, 10, 13, 18}. State whether the following
statements are 'true’ or ‘false”:

M7€A ()10 EA (i)I13EA (V9 12€EA
Solution:

(i) 7 € A |
False, since the element 7 does not belongs to the given set A.

(i) 10 € A =4 | J

If a set A

e
—
e —
AI = e

False, since the element 10 belongs to the given set

(iii) 13 € A .
True, since the element 13 belongs fo the given set A.

(iv)?, 12 EA

True, since the elements 9 and 12 both belong to the given set A.

— : -
e =

3 . = =
=] k) 5 1 L - —
.—.-._‘-i & (] - I " . o ' 1 i
4 "_' n 5 ml il

=
TR — g
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State, giving reason, whether the following objects form a set gr not:

()  All problems of this book, which are difficult 1o sobv& R
(i) All problems of this book, which are difficult to solve for
(iii)  All the objects heavier than 24 kg, ~
(iv) Students in g class-room. |~

(v) Books in your school-bag. -

(vi) Counting numbers from 510 15. 7

(vii) Students of your class, who are taller than you. >

2. it s ' {4NG) 8, v, 14), Stafe whic o fhe.fnfiuw;l1g st remenrs.
PEREECT241).COM|

are ‘correct’ and which are ‘wrong': -

(K 5eA M 12¢4 b T4ca

M EA M'd,bundlﬂuremamhersaffhesﬂ

-

3. . Write the fﬂllnv:-ing in tabular form of the set.
c)/} 9 (9).'-:_ (i) The setof daysin a week.
2 (i) The setof first ten natural numbers,
] (i)  The setof vowels in English alphabet.
(iv)  The set of first six months of Islamic calendar.
(v)  The set of months in English calendar.
(vi)  The set of prime numbers.
(vii) The setof seasonsin a year.

Amijad.)|
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VI > Types of Sefs
a

There are different types of sets according fo their number of elements.
These sets are defined below.

1) Finite Sef
A set whose elemenis can be listed is called finite set. The number of
elementsin a set S is often called its cardinality and is denoted by n(S) or |S].

Examples of finite sef:
1. Let P ={5,10, 15, 20, 25, 30}
_ Then, P is a finite set and n(P) = 6.

2. Let Q = {natural numbers less than 25}
Then, Qis @ finite set and n(P) = 24.

3. Let R = {whole numbers between 5 and 45}

Then, R is a finite set and n(R) = 3B.
4. The set of all persons in Pakistan is a finite set.

- 5. The set of all birds in KP is a finite setl.

| D E%gm In__ih EE;':E'QA U ) C O [V‘H

Examples of infinite sek: |
1. Set of all positive integers which is multiple of 3 is an infinite set.

2. W={0,1,2,3, .} i.e. set of all whole numbers is an infinite sef.
3.N={1,2,3 ...} i.e. set of all natural numbers is an infinite set.
42={..-2,-1,0,1,2 ...} i.e. set of all integers is an infinite set.

3) Empty Set
A set which has no element is called an empty set, void or null setand is

written as { } or &.
Examples of empty sek: ‘

1. The set of months with 32 days.
2 Set of whole numbers less than 0.

4) Singleton Set
A set having only one element is called a singleton set.

Examples of singleton sek:

{0}, {10}, {a}, {Nesir}

2 o Ty, -h‘ln" iy i e T ;3-1,,.-‘ 1 - e = o
BORaRE SRt — — Fi_-fiu*?jj]—':.'--g."ifzt’, = e ,EuEt: R s SR 2 "3
j ; . ‘?" "y 'i":.:"_‘l' ';_,;i_:_gr I -‘ '- S— IF.:_‘L: 1T - '.‘-'.-\:.-J- = N
el Sy = et Dt — '
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3)

8)

i =

Equal Seis

Two sets A and B are said fo be equal if they have the same elemenﬁ
and denoted asA=B.

For Example:

If A={1,2,3},8={1,2,3} then A=B.
Equivalent Setfs

Two sets A and B are said to be equivalent if they have the surrt
t

number of elements but not necessarily the same members. Symbolically i

wriften as A = B,
For Example:

Solution:

If A={1,2,3}, B={qa,b,c} then A=B,

Example : Equal and equivalent sets

Which of the following sets are equivalent? Are any equq:ll?
{O,A®}, {58,11,14}, {¥. & ¢ &} {+ ®, * @), (1,2, 3,4]|

“PRER

equal.

svn s GTMM G@Mﬂm

Equal sets

Which of ‘I'hi; follubwing sets are equal.

P= |

S=Set of whole ﬂumbers less than 0.

R={Colors in the rainbow}

Q={red, orange, yellow, green, blue, indigo, violet}

P=3S, ~Sisalsoempty
R=Q

because Q contains all colours of
rainbow.

L R e e
u—_m"ﬁ'—r L “F ="
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7) Subsets
A Set A is said to be a subset of the set B if all the elements of A are the

elements of B. It is symbolically written as A C B. It is important to note that the
null set { } is the subset of all sets. If A is not subset of B, then we write A% B.

8) Proper Subset

If all the elements of A are in B, bur there is at least one element of B
which is not the element of A, then A is called proper subset of B. Symbolically it
iswrittenas A C B.

9) Improper Subsets 1
If ACB and A =B then A is called improper subset of B.

Example 5! Find subsets

Find all possible subsets of C= {5,7}
Solution:

SR )
Nofe:| There is one impro C O i\/!
" Find proper and improper subsets

Find the proper and improper subsets of A = {2, 4, 6, 8}
Solution:

There is one improper subset: {2, 4, 6, 8}. The proper subsets are
as follows:

{}

{2}, {4}, {6}, {8},

{2,4}, {2,6}, {2,8}, {4,6}, {4,8}, {6,8},

{2,4,6}, {2,4,8}, {2,6,8), {4,6,8)
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Which one of the following sets is infinite?

i) The set of whole numbers less than 104"
ii) The set of prime numbers less than 10.3(
ill) The set of whole numbers.(//

iv) The set of factors of |
v) {7,8,10,13}A) 7*’??'85——_7:7

Vil $1,3:5, 4. ).

Write the fn[lowmg sefs, in tabular form;
The set gf flrst five natural numbers.
The set of ﬁrﬂ six letters of English alphabets.

I EREESTZIL.COM

~ Ihe set of all letters in the word MA]'H
vi Thesetoflnsffaurmmﬂuafihe)rear

Name the following sets:

i) Set of triangles with four vertices.
i) {Umar}
i) {105)

Which of the following sets are equal sets?

A={0,1,2}, B = {0, 1, 2,3}
C= {1!21'0}1 | D= {Ir nr 3: 2}
Which of the following are equivalent sets? Use the symbols =|.

A ={eg,b,c) B={ij k}
C={2,10}
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Fill in the following blanks.

(i) {1,2}isa %abl,igﬁj‘@‘urm of set.

(i) {0} has one maml:ﬁr, this set is called _$ [iﬂzgétﬂﬂ :
(iii) {a, b, ¢} has Iﬁ!xg ¢ members.

iv) {1,2,...7}isa FIMI4E set. '

v) {1,2,3,...}is nn_l"rﬁ-{ﬁf;?. |

(vi) {p,a v stand{q s p} arel’ sets.
(vii) {chair, desk, table} and {Samina, Shaziq, Irum} are QWL{&Z sets.

Fill in the following blanks in the following using symbols € or & .

M {0).4.01,0} i) {a b}..5. {a b d)

PEREECT28ENOM..

3. IsA=1{1,35,..}subsetof B ={1,3,57.9,1 1,13,15}? j,/l/ﬂ /

4. List all possible subsets of the given set.

Ny G={ #«f:]g‘,’; % 9 éf K i) H={6}

iii) | = {61' 7}
V] K= {6.:' 7; ’Br 9} "7‘:_.H J / - -{1 :-',J__} "}
SR LT

Look for a pattern in Question 4, now munfr;ubseis the set
L={6, 7, 8, 9,10}has? S22

Find all possible subsets of § = {a,b,c}

7 i) J=1{6,7.8}

Find the cardinality (ne. of elements) of each of the following sets..

i) P={oymA} i) S=9{ }
i) T ={states of the United States}
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Sel: A set is a well-defined collection of distinct objects. |
|
Tabular form : A form of a set is that in which each member is
listed separately. ==

Notation for membership of set: If p is member of a set A, then
symbolically we write peA, where e stands for ‘is a member of’ or
‘belong to'. If q does not belong to A, then we write that geA. b

Finile sef: A set whose elements can be listed is called finite set, Th}

number of elements of a finite set is a natural number. The number o

elements in a set S is often called its cardinality and is denoted b
n(S) or| S|. -

Infinite sei: A set that is not finite is called infinite.

Empty set: A set which has no element is called an empty set, void

EE:REEﬁymﬁ Lélll‘bt}‘rﬁ;nﬁ ot :‘s‘j

Equal sets:  Two sets A and B are said to be equal if they have the
same elements and denoted as A = B.

Equivalent sets: Two sets L and M are said to be equivulnxi if they

have the same number of elements but not necessarily t
members. Symbolically it is written as L = M.

Subset: Set A is said to be a subset of the set B if all the elements of |
A are the elements of B. It is symbolically written as A A; B. It is

~ important to note that the null set { } is the subset of all sets. If Ais not|
subset of B, then we write A &L B. . .

e same|

Proper subset: If all the elements of A are in B, but there is at least|
one element of B which is not the element of A, then A is called proper |
subset of B. Symbolically it is written as A — B.

=
Improper subset: If AC B and A = B then A is called improper
subset of B, |



https://www.perfect24u.com/
https://www.perfect24u.com/

lefarenﬁufe befwe&n natural and whole numbers.
Identify natural and whole numbers, and their notations.
Represent

a given list of whole numbers,

whole numbers < (or > ) a given whole number,

whole numbers = (or <) a given whole number,

whole numbers > but < a given whole number,

whole numbers = but < a given whole number,

sum of two or more given whole numbers, on the number line,
Add und subtract 'rwn given whole numb!rs.

Re.cogmzu '0' as ad ditive idunmy
Mulfiply and divide two given whole numbers.

Verify commutative and associative law (under multiplication) of
whole numbers.

Recognize '1' as multiplicative identity.
Verify distributive law of multiplication over ddﬁlfm
Verify distributive law of multiplication over subtraction (with

_ positive difference). e —EAT

Many of us tuke whnle numbers for granted, not fully nppremuﬂng that
whole numbers have many significant applications and that they provide the
basis for working with fractions, decimals, and integers. Whole numbers help us

locate streets and houses. They help us keep track of the federal budget and

the amount of unemployment.
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The natural numbers (or Enunﬂng numbers) are the numbers in the set:
N={1,2,34,5678,.}

When you include the number O with the set of natural numbers, you
have the set of whole numbers: |
W={0,1,2,3,4,5678,..}

(.(*-,.r L e Y e Y  ai T o i e e P ¥ e e T e P e

( The three dots indicate that the puﬂernconﬁnmwhhourend. \

q :
i e A e i Ty S U L R SR S T

You can represent the natural numbers and whole numbers as equally
spaced points on a number line, increasing endlessly in the direction of the
arrow, as shown in Figure 2.1.

l_l'_l-'1—1!l'l"l'_'l—'r—"'-
1 2 3 4 5 6 78 910

MNalra 'nﬁrﬁbﬂﬁ_ y (

ole Aumbers

R e e Y e Y S et T Y

Symbols used to Compare Whole Numbon
Let x be any whole number and @, b be given whole numbers.
X > a means all whole numbers greater than a.
x<bmeans all whole numbers less than b.
X2 ameans all whole numbers greater than orequal to a.

® x<bmeansall whole numbers less than or equal to b.
- ® g<x<bmeansall whole numbers greater than a but less than b.

(

2o ﬂ*:xdbmmullwholanunbersgraumrlhmnrequnlmabﬂlm |
fhmnreqtmliab

r'l-
(B‘ﬂ _..ﬁ 5 ._.ff' —_— Ll e SN ——_ _.il-'ll- " —_— —_— e _-F#'- F o i e

1’ _! -11-.%_ -dj‘l— -.-_.,!*_— R - — |
- : oS S _- - i —— T Tk W
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‘ _..--,ﬂﬂ'l..‘

Arrange the numbers 2, 8, and 12 on the number line.

Solution:

| +' Just count to the right of O by
12 2,8 and 12 steps.

= - e N — —

Express ull whnle numbers < 8 on the number line.

Solution:

SRR AL b o o e e e nl

g 1234 FO'7'8

Express all whnle < 6 on the number line.

PHEREECE24U.COM

l 4

express on number line
Express all whale numbers > 2 but < 9 on the numher line.

Soluhon:

.
L
0123 4567829

Express all whole numbers > 1 but < 10 on the number line.

Solution:

0123485467 89 10%1i12
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I—

Represent the sum and difference of two or
given whole numbers on the number line

The procedure is explained in the following example.

Example 1 § add on number line

To ﬂdd 5 and 3. F‘rst we move from “0” to 5 and then 3 units

ahead of 5 we get 8 on the number line so, 5 + 3 = 8.
Selution:

5 units move to right
9 > move-3 units to right

3 units

8 units End

ST DL ST T =7

Example |} 2 | subtract on number line

Subtract 4 from 16.

Solution:
move 4 units to left

LY

move 16 units to Right " '

————————+—+—
P Resde 8 9 HKTHA 13 114 15 16

Sfurt-‘ _ 12 units - End

In order to subtract 4 from 16, first we move 16 units to the right of
'0". From 16 we count back 4 units which is number 1 2.

S0, 16—4=12.
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Replace each box with < or >,

(i) 46335 ) 583 . (i) 49K 70

Fill in the blanks by using the symbol < or >,
N &6.> 7 () 9_< 8 (i) 0__Z 1

Fill In the blanks by using the symbel < or >,
(i) 3<4 but 3__ 2 O

(i) 10>9 but 10_< 30

M) 11<20 bt 11> 10

Which of the following statements are trua and which are false?
(i]/ 18 < 19w %

Pl R W2d e @ M

12> 20y [m U}I‘x‘

6. Subtract the first number from the second en the number line,
() 2,4 (i) 3,6 (i) 47 (v) 59 (v 610

rVal > Commutative Law of Whole Numbers w.r.t Addition

Commutative Property of Addition

The order in whlch numbers are added does not change the sum.

For any numhers a and b, " Example: 3+4=4+ 3
atb=b+a 7=7

Associative Property of Addition

The way you group three or more numbers when adding does not
change their sum. - :

For any numbers @, b and ¢, . Example: (2+35)+6=2+(5+6)
(a+b)+c=a+(b+e) 13=13

_l-l-‘'""__._.'__-.=‘-'--.'-.l

e i———
- — =
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State whether the following conjecture is true or false, provide o .
counterexample. -

Solution:

- Write two subtraction expressions using the Associative Property, and
then check to see whether they are equal.

?-(5-3)=(9-5) -3
?-2=4-3
7#£1 |
~ We found a counterexample. That is. ?-(5-3)#(9-5)-3.
So, subtraction is not associative, The conjecture is false.

Find each difference.

() 53-17=84, (i) 104-82=22 (i) 152-123 =39 '_

Fillinthe [J. s

() 2+3=M@+3 (i) 4+E=5+4 o |

-
4

(i) 2+@=2 "(iv] 2+(3+4)=(I]1+3)-F4'4"

-

. Tick T for true and F for false in each of the fﬁllnwing statements.
() 3+(5+7)=(3+5)+7 1<% |
i) 6+7=6+5 T
(i) 0+2=2 '

2
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Commutative Property of Multiplication

i

The order in which numbers are multiplied does not change the product.

For any numbers @ and b, Example: 3:34 4 %3
axb=bxa 12=12

Associative Property of Multiplication

The way you group three or more numbers when m:.nlﬂpﬂed does not
change their product, |

For any numbers a, b and c, Example: (2x5)x6=2x(5%6)
(@axb)yxe=ax(bXxc) ‘ < 60 = 60

We can use the properties of numbers to find sums and products of
mentally. Look for sums and products that end'in zero.

Mental Math
FIL!Q.“ X (25 X1

REECT, Q4ALLCLM.

mui’nply by 100 mentally.

4% (25% 11)= (4 X 25) X 11 (Associative Property of Addition)
=100 x 11 (Multiply 4 and 25 mentally)
= 1100 (Multiply 100 and 11 mentally)

Important Properties of Division: g

(i) Any number divided by 1 is equal to the number itself.
If ais any whole number then a+ 1 =a. For example 3+ 1 =3

Any non -zero number divldad by itself is aqunl to 'I [

Forany a#0,a~+ ra=2=1
{

For exun'.iplg 2+2 =2=7

(iii) Zero divided by any non-zero whole number is O. For any a # 0, 9= 0.

a
e
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-;F-,Mi‘“.*“":‘v-ia RIS

yI<H N > Multiplicative Identity Property | I .

There exists a whole number 1, called the multiplicative identity, such |

that for any whole numbera,ax 1 =aand 1xa=a.

For the whole number 5, wehave 5x1=5=1 X5,

vl > Distributive Luﬁs n1f Whole Numbers | |

To multiply @ number by a sum, multiply each number inside the
parentheses by the number outside the parentheses.
For example:
i) alb+c¢)=ab+ac i) (b+cla=ba+c
35+2)=3x5+3x2 (5+2)3=5x%3

If a, b, c are any three whole numbers thenalb—c)=a X b —q Xe, H'len |

e R E@'Wﬂff‘iwmﬁ

2(4-3)=2x4-2x%3

Find product. | |
(i) 48 % 5 @iy 10613 (i) 59 x 127
- Verify the commutative law under multiplication.

i) 3,7 (ii) 4,5 (i) 7,8
Name the property shown by each statement. | 1
(i) 5x3=3X5 (i) 1 xX4=4 (iii) 6(2+1]‘—6r2+ﬁ><'l
(iv) (12X 8) X 3=12X (8X3)

Find each sum or product-mentally. |
) 7 #5 + 33 (i) 15X0X2 (i) 5+18+(15+2 |
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Complete the following statements.
i) 'Oisa number.
(ii) ‘2'isa. than 3.

(i) 24+3 =
(iv) 9+ (6+3)=
(v) If x is a whole number, the distributive property of multiplication

over addition saysthat 7X x + 3 X x = |

Encircle ‘T’ for true and 'F' for False in each of the following statements.
i) 6<8 T-F
(i) 17<20 T—F

(ili} For any three whole number a.b.c,a x (b - r:) =axc—axb T—-F

(iv) For any whole number C, jb Xo)=@*pXxe T-F

(v) (x +9) *r:#ﬂ*ﬁv +_z) ﬂur u#‘w?ﬁj

Choose the correct answer,
() Name of the property 2+ 3 =3 + 2s

v

nu#uhe{s ) _: 1\ i; -F

a. Commutative property of addition
b. Associative property of addition
c. Distributive property of addition

‘O’ in whole numbers is called

a. Multiplicative identity  b. Additive identity
c. Additive inverse

(iii) If 25+ 5 = 5, then the quotient is ‘
a. Zero b.5 | c.25

(iv) The statement e + (f+ g) = (f+ g ) + e is an example of which
property of addition?

a. Commutative b. Associative c. ldentity

p———
_—
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A wagon manufacturing plant in Japan, can produce B0O00 wi
day at top production. Which of the following is a reasonable
of wagons that can be produced in a month? |

a. 24,000 b. 240,000 ¢ 2,400,000 d. 240,000,

Name the property used in the following expréssions.
(i) 3X5=5X%X3 (i) 5+(3+4)=(5+3)+
(iii) 4(2+5)=4(2)+4(5) [(iv) 6(7=2)=6(7)-6(2)

Find each sum or product mentally.
i) 13+87 i) 6X9X5
)8+ 11+ 22+ 4 iv) 2%x5x%10

A storekeeper buys 24 pens for R5,99 each. A method for mentally
multiplying 24 X 99 is to compute (24 % 100) - (24 X 1). Use a
distributive property to show why these two expressions arg equal.

Amjad and Najma are using the Associative Properties of Addition and |

PERFECT:z 24 ijf)-

__Amijid Najma
i 3 - o
(4+3)+6=4+[3+¢5] | (247)x 5=2+ (7x5)
=

Who is correct?
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Whele numbers:

-

The number O, 1 ,. 2,3, 4... are called whole numbers where ... means
that the whole numbers continue indefinitely.

.

Identity element of addition:

The number 'Q' is called the identity element of ‘addition, since for any
whole numbera, a+0=aor0+a=g i

Commuiative property of addition:

If a and b are any two whole numbers, thena+b=b+4 =

SlE=asy=tan sV NN @ VIS

Identity element of multiplication:

The number '1' is called idenﬂry element of multiplication, since for any
whole number @, a.1=aand 1 .a=a

Commutative property of multiplication:
If @ and b be any two whole numbersthena X b=5 X g

Associative plrnperty of multiplication:

If a, b and ¢ are any three whole numbersthena X (b X¢)=(axb) x¢

Distributive property of mﬁhiplimliun over addition:

If @, b and ¢ are any three whole numbers then a X (btc)=axb+axc
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3 > FACTORS AND MULTIPLES
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er, give a larger -
number. Every number hns at least two factors, one and the number itself, On

the other hand, mulﬂ ples are numbers where the same number is repeated, as

if you were counting by that number. For example, the multiples of 2 start with

2andare:2,4,4,8,10...and so on. Each additional number is a multiple of
3

Factors and multiples are especially important in working with
expanding and reducing fractions, as well as finding the greatest common
factor, least common multiple and prime factors of a number.

multiple of 4

‘.;fiipft of 5
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LM > Factors

CRRME > Definition of Faclors

no remainder . For example,
| 6+1=6
6+2=3

6+3=2

6+6=1 | R g e

Here 1, 2, 3 and 6 divide 6 mmplefeljr i.e. remumder in each case is is 0.

We say that 1, 2, 3 and 6 are the factors of 6. : |

List all the factors of 72. Use the divisibility rules to determine
whether 72 is divisible by 2, 3, 4 und so on. Then use division to find other
factors of 72.

Solution: |

1 X72
yes 2% 36
yes 3x 24

yes 4%x18
no

yes 6x12 T”ﬁﬂf e n n#tﬁ y

.r'""' 'F"'-—di !
no — finding factor when
yes 8 %X 9 e ny
yes

OV 0N |0 [h|W ||~

- ST Al S S
So, the factorsof 72are 1,2,3,4,6,8,9,12, 18, 24, 36, and 7 2.

Prﬂchw T T ~- — N —

c}'i'lS - d)145 e)350

P -
_— ——— = 1= = b4

——— '"'"'-_.-—.-
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ERWE > Prime Number : '

A Prime number is a natural number that
has exu&ﬂjz two factors, 1 and itself.

A cnmposlre number is a natural number
thm has more than fwu factors. 1 is neither prime nor
composite.

ldentify Numbers as Prime number

a) Determine whether 19 is prime or composite. f

Find factors of 19 by listing the whole number puirs whose product is 19.
5nlu1mn

19=1x%19
The number 19 has only two factors. Therefore, 19 is a prime number.

b) List all prlme numbers and composite numbersup to 9.
Sﬂh'lam . . =" : .;:: -. : :

NN W

-
N

-

iy

L
-

D O
W h h QOO NWND

WO A|INLwol
-ﬂ,ﬂll—l—ul — ol sl e

~0

-

MFM
Ao

Practice *
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We know that 2 and 3 are the factors of 4. It
means that 2 divides &6 completely or 6 is a

multiple of 2. Similarly 6 is a multiple of 3,

because 3 divides 6 completely.

L&uiﬂpla s ﬂm

To find the multiples of a number we have to find the clﬁf‘idends I::r
=

which a divisor is available. Multiples can be obtained by multiplying
divisorsby 1,2, 3, 4,... |

a A s AT |

Multiples of 5 are 5,10, 15, 20,...
and multiple of 12 are 12, 24, 36, 48,...

R % > Even Numbers : J

Numbers that can be divided completely '.b}r 2 are }:ailed -
numbers, i.e., 2 is the factor of every even number. |

For example 2,4,6,... are even numbers.
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I

siriyoeberior =)

EIEIE Odd Numbers . | | |

Numbers that cannot be divided
completely by 2 are called Odd numbers. 2 is not
the factor of any odd number,

For example, 1,3,5... ﬁre odd numbers.

Remember

Numbers which are not the multiples of 2
are called Odd numbers.

Which of the following numbers are prlme numburs and which of them

Ay §compEsireliuiBers 7 N T
(i

Tobhz I\ i) Bs- (i) ﬁrr-
(vi) 37 (vii) 40 (viii) 47 (ix) 65
Write prime numbers between 20 and 40.
Write composite numbers between 40 and 50.
Find the factors of;
(i) 20 (i) 26 (iii) 48 (iv) 30
(v) 42 (vi) 16 (vii) 32 (vill) 49
Write 3 multiples of each of the following numbers.
(i) 7 (i) 11 (i) 17 (iv) 19
(v) 12 (vi) 15 (vil) 18 (viii) 20

Write even numbers between 50 and 70.

Write odd numbers between 80 and 100.
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Divisibility Rules

A number Is dlvlsible b_

072,114,396, 518 | e.g. 621,8754,7515

A number is divisible by A number is divisible b

:Ei:ga:'ﬂg: :lf:i?hi?ﬂma jg E:Bﬁﬂ d{gﬂ is eﬁm -

by d, . Lisuny -
e.g. 72, 114, 396 518 F . eq 735, 1905 9370

e.g. 55008, 17460

A number is dwmble by

I:.-.__._ - L T e W T

ifﬂwﬂtffmm between the sum of the dig ttslntheodd
wmgﬂnuﬁh&dlgltsmﬂmeven plncesiseiﬂ'mr

places
Q.or divisible by 11,
e.g. 5247, 6314, 132?1 ?36276
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A number is divisible by

!fsuﬁ:afﬂmdigﬂsisdiﬁsiblebyi?qlﬁ -
last two digits are either 0 or dlvhlbla b'y 4.|-

e.g. 4524, 271800, 27684

The ones d‘lgh is 8, and 8 i is dmsible by 2.

The sum of the digits is 1+3+B or 12 and
12 is divisible by 3.

[ The ones digit is 8, not O or 5.

6 yes | 138 is divisible by 2 and 3.

10 l no Ti1e ones digit is not 0.

L

So, 138 is divisible by 2, 3 and 6.
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Using the tests of diﬁsibility, find out which of the following humbers |
are divisible by {a) 2, (b) 3, (c) 4, [d) 5: \ |

(i) 7230 () |
(iv) 542q (v) 425 (vi) 9128
(vil) 4773 (vili) 1048 () lix) 8005

(x) 7072(;(' (xi) 5217 - (xii) 12%0({

Using the tests of divisibility, find out which of ﬁm following pumbers
are divisible by (a) 6, (b) 9, (c) 10, {::_I] 8:

PERFEECT24(:50M

(vii) 3920 (vii) 1542 - (ix) 9823
(x) 5553 (xi) 7860 (xii) 2970

Using the tests of divisibility, find out which of the following numbers
are divisible by (a) 11, (b) 12, (c) 15, (d) 25:

() 756 (i) 5820 (iii) 7400
(iv) 2384 (v) 6500 (vi) 8235
(vii) 4128 (viii) 8775 ~ (ix) 10064
(x) 26124 (xi) 13005 (xii) 14400
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<R > Definition of Prime Factorization ‘ | §

When o composite number is expressed as the product of prime
factors, it is called fhe prlme fﬂdanzmmn of the number.

] | -

r,x.'lmpiﬂ '1 ¢« Tactorization

Find the prime factorization of 48

Suluhnn' Method 1.
Factor tree

So 48 =2x2x2x2x3

Method I, _
R epeated division method.

2 | 48

o24

212 S0 48 = 2x 2X 2% 2X 3
26

3

repeated fuctnrs
a)l8  b)39 . c) 50

Find the prime fncfnrizuhcnn of each number. Use -&npﬂﬁ&’n_ts”fnr
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WA > Index Notation |

We know that | |
100 =10x10 = ]‘-’.:?r2 (Ten is multiplied two times)
1000 = 10X10X10 =10 (Ten is multiplied three times

E’X

Write Prime Factorization

Write the prime fuctnnzuhnn of 36.
Solution:

The factorization is complete because 2 and 3 are prime numbers.
The prime factorizationof 36is2x2x3x30r2 x 3

Write down the prime factorization of:

) & - (i) 140 (iii) 450 (liv) 22050
Find the prime factorization in index form of the following:

(i) 144 (i) 3600 (ili) 1250 (iv) 7056

imes are m&iﬂélum{hﬂtdﬁferby 2 such

| ﬂ'llﬁw Mﬂ pﬂmnﬁ!nt are less than 50.
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3.4 p Hig'hast Common Factor (HCF)

The highest common factor (HCF) of two or more numbers is fh&
praduct of common factors. ;

ALY > Finding HCF by Prime qupriiuliuﬂ'

Example ' Find the H.C.F

Find the H.C.F. of 30 and 24.

Solution: =
First, factor each number completely. Then circle the common factors.

30 | '24

'WQF\E?“ZTB\AM COI\/I |

LA

. 2%x2x2x3

- .)c ; ?; X 3 '[Thg common pfime factors
'21x 2 x2x|8 i M :

The HCF of 30 and 24 is 2X 3 or 6.



https://www.perfect24u.com/
https://www.perfect24u.com/

Ex ampiﬂ 2 Flnd the H.C. F

| Fincl the HCF of 72 and 60 by prime factorization.
Solution:

e —

2_]72 i 2 1an
i TR s 25450

18 st Sl E
9 | 5
3

Here 72—2x2x2x3x3—23x3'3 )
| 60 = 2x2x5x3=2x5x% 3 i)

—

Henr:e HCF =2x2x3= 12

Example Find the H

AT OM

42 = 2X3X7 (i)

70=2X5%X7 o (iwy i

The product of common factors in (i), (ii) and (iii) s 2 X 7 = 14
Hence HCF of 28, 42 and 70 is 14. |

Write the foilowing numbers in index form. |
(() 2X3X7X5% 7 (i)) 2X3X5X7X2X5X7 %11
(i) 2X2X2X5X5X2X2X5X5%5 |
Find HCF of the following numbers by prime factorization.
(i) 30,45 (i) 45,108 (iii) 12,18,30 (iv) 36,54,72,90
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AEWE > Finding HCF by Division Method

~ To find the HCF of two or more numbers, division method can also be

used, which isillustrated with the help of following examples.

Example Find the H.C.F.

Find the HCF of 36 and 40 by division method.

Solution: 36) 60.”( 1

-36
24) 36 (]
— 24
12) 24 (2~
. =24
0

Therefore, HCF of 36 and 60 is 12.

___——_—____

2 1y FindtheH.C.F

— mf A 5 n .- Sy —— s
“Find the HCF of 48, 64 and 120.
Solution:

Here we first find the HCF of any two numbers. We first find the
HCF of 120 and 48.

43) 120 (2 - 24) b4 (2
- 96 _ 48
24) 48 (2 16) 24 (1
_ 48 =1k
0 8) 16 (2
216
0

s H.C.F of 48 and 120 is 24. - HCF of 24 and 64.
Therefore HCF of 48, 64 and 120 is 8.

——

—

2 ( = E — .
T — - T |_‘—' I - ] .
s
! Rk . e .
& ] i 3
= - -
v 3

——

perrectz4u.com
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Find the HCF of 420, 840, 1155 and 1190.

Solution:
We form pairs of the given numbers. Let the pairs be (420, 1155)]

and (840, 1190). First we find the HCF of 420 and 1155.

"

420Y1155(2 am)n%(i
= BA0) TRV -840
315) 4201 350) 840(1
@_315( 0)_700(
105) 315 140) 350(2
5)-315( ) 230(
B 70) 140 (2
)_{40(
10

PER 4T T 99170)
OW W indfh"'ﬁ“CF nfms% LB

70} 105 (1 [ l*;;w ;HSY
_70 r e o fetei
35) 70 (2
)_m (
0

Hence HCF of 420, 840, 1] 55 and 1190 is 35.

Find the HCF of the following numbers by division method.
i) 36, 96 1 i) 90, 54 iii) 325, 175
iv) 350, 420, 560 v) 735,840, 1050  vi) 189, 315, 420
vii)150,.315, 435, 675 viii) 135, 675, 540,765 |

m el : ___"_-f
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A multiple of a number is a product of that numEar and a whole
number. Sometimes numbers have some of the same multiples. These are called
common mulﬂplus.

Find the LCM of 4 and 6.
Salution:

Multiples of 4: 4, 8, 12, 16, 20, 24, 28, ...
Multiples of 6: 6, 12, 18, 24, 30, 36, 42, ...

The least of the nonzero common multiples is called the least common
ﬂlvhipiﬂ(t%mw‘gma 120~ R A
| -"i: !l-‘-l-ql l

390 - Tu find L.C.M by Prime Factorization

-

The method is illustrated with the help of following examples.

Find the LCM of 24 un.d 36 by the method of prime factorization.

Sniuiium
Prime factorization of 24 and 36 are as follows:

24=2x2x2x3=2x 3 (i

36 =2x2x3x3=2x7 (i)

Both the numbers contain 2 and 3 in their prime fnctarizuﬁm

The greatest exponent of 2 is 3 and of 3is 2 in thnsa factorizations.

. LCM of 24 and 36 = 2°x 3
=8x9=72.

I
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Example 3 Find the L.C.M

Find the LCM of 8, 12 and 18 by prime factorization.

Solution: Prime factorization of 8, 12 and 18 are:
| 8§ =2x2x2=2
12=2x2x3=2x 3
18 =2x3x3=2x3
Factors include the numbers 2 and 3.
The greatest exponents of 2 and 3 used in any of these three

factorizations are3 and 2 respectively.
Therefore, LCM = 2'x 3
=8x9 =72

Find the LCM

| Find the LCM of 21, 28, 35 and 77 by prime factorization.
Salution: Prime factorizations of 21, 28, 35 and 77 are.

ks F o R S R
P =J7ECT5;4L':=‘“F’ - ‘
- 35=5x7 J

77 = 7::11

Factors in fhasa prime factorization include the numbers 2 3,5,7 and
11. The greatest exponent of these factors in any facmﬂznﬂnn is 1

except for 2 whichis 2. ‘
Therefore, LCM 22:1(3::5:-:7':{11 |

Find the LCM of the following numbers by prime factorization. |
i 6,8 = 1. 15:20 i) 16, 20

iv) 812,20 . v) 18,30,42 vi) 15,3050
vil) 70,98, 175  viii) 32, 48,72 ix) 6,8,12,18,24

|

1
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This is a short version of the method of fmdmg LCM' by prime
factorization.

DrDchure

Find the LCM of 24, 32, 36 and 48 by division method.
Solution: ‘ ‘ |

24— 32—~ 36— 48
12-16—-18-24

1.  Find the LCM by division method.

i) 16,20,24,30 i) 18,27,36,45 iii) 35, 40, 21, 28

iv] 42, 56,70, B4 v) 63,175,50,45 vi) 15,32, 45, 60
vii) 30, 35,42, 63  viii) 16,32, 24,36 ix) 48, 72,96, 144, 168
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EH- 8 > Real Life Problems Related to HCF and LC

Example 1 Find the HCF

Find the greatest capacity of a measuring jar that can exactly
measure the quantities: 165litres, 175 litres and 200 Iitr*as.

Solution: We have to find the HCF of 165, 175 and 200.
165 = 5 31
175 =5X5%7
200 =5x5%x2x2x2
HCF = 5

Therefore the greatest capacity of the required jar is Iii’&fﬂ.
!

Find the greatest number of students in a rmtn nmodate
135, Iaﬂandﬁiﬁsmdems;mhhiy -

Exainple 2 YFindthe LCM

- -— . x4 B 45 o |.'.r

“ind the least number of labourers that can be sent to wnL'kpluces.

in groups of 16, 20, 24 or 32 labourers.
Solution:

We have to find the LCM of 16, 20, 24 ?nd 32.

2 116—-20—-24-32
8—10-12-16
4— 35— 6—-8.
2—5—-3-4
1—3=3 -2

LCM =2x2x2x2x5x3x2
=2°x3x5 =32x 15 = 480
So required number of labourers = 480

Findﬂmleusl'nmbernf plarﬂsfhutmhapiﬂnmd
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Find the greatest length of a measuring fape thcrr can measure distances |
of 405cm, 313em and 390cm completely. |

Find the greatest Iengih of a piece of bamboo that can be used to
completely measure four bamboos having Iangfh 45m, 60m, 75m nnd

90m.

Tahira guessed that she can distribute the amount of Zakat exactly -
among needy persons if she gives Rs. 25, Rs.30, Rs.45, Rs.50 or Rs.90
to each person. Find the least amount of Zukut Tohira has to pay.

Find the least number of students in school that can be sent exactly in
groups of 15,1 8, 27,36 and 45 to visit the zoo

Find the least number of oranges that can be packed is crotes having
capacity of 435, 40 or 60 oranges per crate.

Find the least number of candies that can be packed in pﬁckats_af 12,
24, 60 or 144 candies per pocket.

Find the greatest measure of a container that can measure completely
the quantities of kerosene oil measuring 210 litres, 350 litres and 490--

litres.

Find the least number that is exactly divisible by 28, 98 and 105.

Find the greatest number that can completely divide the numbers 252,
315, 441 and 504.
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Select the correct answer frurn the three suggested answers fur !hd I‘ollniﬂng
quniium.

1s Whicll of the following numbers is not divisible by 3 ?
a. 1512 b. 1645 c. 433

Which of the following numbers is divisible by 15 and 257
a. 7400 ' b.2525 #6150

KCF of 18, 24 and 30 Is: x5 7
a. 360 b. 30 %

af é, 8 and 1_2]?:: :
b. 48 ¢ 96

PEEREOTIR com|

Whﬁlofthefollawhglsupﬂmnumh ?\l

- Prime fuﬁtnrizuﬁuﬁ of §6 is: .
a. 14}1:-_22 b.7 x2° éﬂ:-d

| é 5'
Which of the following numbers is not an even mber ?.
a.2100 - b. 59372 & 4862

Which of the following numbers is divisible by 9?7
a. 482763 B. 596340 ¢ 70539

* Which of the following number is divisible by 117
a.7897593 b, 8478551 /323266

-~ X ¥s., 2HEE nflA,Sﬁund?Bls.
‘7 b. 98 " &70
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Factor

If @ number divides the dividend completely having no remainder,
then it is said to be factor of the dividend.

Multiple

A multiple of a number is a product of that numbar and a whole
number.

Even number and Odd number

If a number is divisible exactly by 2, it is called an even number, otherwise
it is said to be an odd number.

FERFEC 241 e e il

‘1" is neither prime nor composite.

Composite Numbers

Numbers that have more than two factors are called composite
numbers.

Prime factorization

Process of factorizing a number into prime factors is called prime
factorization.

HCF fs .

The highest number, which is a cummnn factor of 'rhe given numbers,
is called their HCF . '

LCM
The least number, which is a multiple of given numbers is called their LCM.
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~ In both mathematics and everyday life, there are many situations
where integers are used. Some examples include temperatures, sporis such as
golf and measuring the depth below sea level.

Integers
L. =5, =, =3, 2. <V, 0,1, 2. 8. 4,523

Whole numbers
{0,3,2,3, 4.5, ..}

Natural numbers
N2 3, 40,
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RN > [ntegers

“RBE > Positive Integers

We know that 1, 2, 3, ... are natural numbers. They are a
positive integers. '
Opposites

Thl opposite of Th& {rppmsit& of | |l
—4 is 4. I | —l -3 18 3.

—5-4-3—2-1

The mrraspnndi_ng opposite numbers are culled negative iniegars
While O is an integer which is neither positive nor negative.

'ﬂme fdlum mmﬂ:m are called Inf&gar:
_.- sy ' , _2 '-lj B 1! 2 '3"; e '

Example Identify numbers

Describe the following numbers as natural, whole or integer. There
may be more than one answer for each. |
a) 1 | b)0 c)=5
{Solufion:
a) 1isgreaterthanzero soit anatural number.
All natural numbers are also whole numbers and integers.

b) Oisnotanatural number, but it is a whole number. - |
As itis a-whole number it is also an integer.

¢) =3 is less than zero so it is not a natural number and not q
whole number but it is an integer.
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The number line is a useful diagram that shows how numbers are
ordered, Integers can be represented by on number Iine as follnws.

Y0 @ ~§ -F b =& =4 =8 =2 = 11345&73'9'10

| w'ﬂ IM | | Natural numbers

e o Whals numbers _ ¥
Numbers to the right of O are positive and numbers to the left of O are
negative 1, 2, 3, 4,... are positive because they lie to the right of 0 and

integers ... ,—4,-3,—2,—1 are negative because they lie to the left of 0.

<

Example Arrange on number line

 Arrange the numbers —3, -5, 3 and 7 on the number Ilna.
Snluhnn

If two numbers are plotted on the number line, then the number to the
left is less than the number to the right. You could also say that the number to the
right is greater than the numberto the left.

By plciclng them on the number line, show that 1 Is grantar than -4,

Selution:

Practice -
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e WHME > Comparing of a Negative Integer with a Positive Intege I

Since a negative integer is less than zero and a positive integer |s
greater than zero. So a positive integer is always greater than g negative

integer.

Example Cﬂmparﬂ

Compare =1 with +1.

Solution: .
=1 is less than ‘0’ and +1 is greater than “0” because —1 lies to the

left and +1 lies to the right of ‘0". So —1 is less than +1 and +1 is
greater than —1. In symbol it can be written as =1 < +1 or +1 > =1

where—=1 <Qand 0 < +1,

. . _""Nf'

PERFEG] 240, COM

Solution:
|
iy 20 =< ] ii) =45 <—-44 i) 2 > =22

_,1_5

Example S Find the opposite
Write the nppos.'l‘ta of each integer by using a number line.
i) +3 ii) —4 BHUnih left ; ﬂ_mmgm

Solution: | ‘ I _
5 *3 _ -3 =2 -1 0 1 2

The opposite of +3 is =3.

, 4 uniis |eft
i) -4 - o -
08 7 e vpwl W et e

- The opposite of —~4 is +4, el =3 O 1 2

; =, - _.‘._.
—_ L eee——— -
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Draw a number line from -2 10 9 unl:l show the fullawlng ImEgers on it.
-2,-4,-6,4,6,8

Write an Integer to describe each iltuuﬂnn. : .
(i) Alossof Rs.10. (i) A gain of Es.Eﬁ

(iii) 3 feet to the right. : - (iv) 5feet to the left.
(v) The temperature rise 7 degrees.  (vi) 5 degrees below zero.

Write the opposite of each integer.
{i) 32 (i) -3 {ii) =21

Absolute value of @ number 4, denoted by | @] s the distance between

PREREELLLZ4ULCQN -

hothhnveunnbmlutavniue4 Thus | 4] = 4ur |-4] =4 |
4 units

4| =4-0=4 - I
|—4| = 0—(-4) et

!
l ] £ |
I | . I
82 1.0 1. 2 3 4
. - . -..-. .
—a:urﬂfs I

Arrange Numbers

Arrnnge the absolute values of the following integers in uscending
and descending order. ;

"—7.': _21 3! —5, —'4:. 6:'-1

The absolute values of the nurnberi}ur& ?:2,3,5, 4, 6, .1.

1,2,3,4,5, 6,7 are in ascending order.
7,6,5,4,3,2, 1 are in descending order.

—— e —— ——



https://www.perfect24u.com/
https://www.perfect24u.com/

LBl > Display Sum of Two Integers

Example 1 | Add on numberline

Display the sum of +3 and ~5 on a numbe - line.
Solution:

Eﬁi!!’!- L, Consider “0" as the starting point. Move from ‘0’ to +3 by
" J means of an arrow in which the tip coincidas on +3.

“L“”% T'-"'ﬁ Pack 5 units from +3,

A The 's_"écund arrow ends at =2. So the sum is —2.

(+3) + (-5) =5 units 1o left :

»

b . 'éamil‘imright

—94-?-&5-5—4-’3—2-—1'0 1 2=% 4 -5 67 3

I g Sind SioN /4 L /£ '_
ti?'”’lfﬁlf’ ﬁ q ; -

: Add on wmberime

Displn)' the sum. ¢f —4 and +? on a number line,
| SHIuﬂun

Sl Consider “0" as the starfing point. Move from ‘0’ to —4 by
-} means of an arrow in which the tip coincides on —4.

tep 2 > Turn back 7 units from —4,

> The second arrow ends at +3. So the sum is +3.
(~4) + (+7)

: 7 units fo right -

”

4 unifs fo i&ﬂ;——-—-—;
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W8 > Display Sum of Two Negative Integers |

Example Add on number line

By using number line find (—=3) + (—4).

Solution:

; 5"!”% Draw an arrow from O to —3.

2._' Then draw a second arrow 4 units to the left to rapresent
: P2 adding —4.

: Slipﬂ} The second arrow ends at the sum =7, So, =3 +(—4) = =7

(B4

(3)+4) =7

SR B W S S

9 -8 746-5-4-3-2-101 2 3 4 5 ﬁ " e i 4

Find (+5) — (+2).
Solution:

: Step 1J‘> Draw an arrow from O to 5.

Then draw a second arrow 2 units to 'rhe left to represent
subtracting +2.

6 mg} The second arrow ends at the difference 3. So, (+5) — (+2)=+3.

(+5] = (+2] mave 2 units to the feft } :
mave 5 units to the right I I -H

— 1—H—-I—H—H—H—|

?4-5-4-3—2—1'0 o e ot e TR T - S

4 4
Start End

ﬂip:!
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Exampfs | 1

Add +5 and +3.
Solution:

,+5.l = 5 and |+2| =2

SORR> (45)+(+2) = |45] + |+2] = 54p

|

|

|

|

=
:-.- 5 ] .._-_.. —— - -!-_| 3 e i ol | > ] ¥

| = E a » B / — - a g )
m - G sl | = 4 I f
. r'\NF .1 _ =47 | A AY

Mf‘ T —— : g |
i) Add +8 and +3. 2 SRR S
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m SUW = -: =
~ Give the mmwww '__j,
‘with the arger absolute v < ‘

ers urt a number line.
(i) 4+ (-6) (i) (=3) + (=5)

ences of the following integerson d number

Display the sum of the fnllnwmg integ

i) (+3)+ (+5)
Display the differ line.

() (+8)—(+3) (i) (+5)—(+6) (i) (+7)—=(+2)
By using number line, display the sum of the following integers.
(i) =1,-2 (i) =3,-4 (i) =5,-6
Find each sum. :

M T3 =S) (ii) (=6) + (—4) (iii) S5+ (~9)
By three steps method, find each sum.
[l) (+5] + {-9} [H} (+3) + (+2) (i) (-8) F (+2)

r- - -
:==":"='E""-i'."i" SR
el =

_'|r"-|l'-: -;:_
=
- g

— —
ey
=

-

]
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fhere are four different cases.

Example ‘? 1 | Subtract

Subtract (+5) from +8.
Solution:

(The opposite of +5 i« -3)

Example 1 2 . Subtract

Subtract (-3) from (=5).
Solution:

(h-5] ~3)=-5+3

=K ‘l
_ Exampia T ﬂ

5uf:rl:rac;t

Subfrnct (—4) from (+6)
Selution: : .

Subtract (+5) from (-8).
Solution:
-8 —~(+5)=-8 + (=5)
=-13

Practice

ﬂ &phtmer +?$rmn-? ii)

+4Tmn+

tract —6 from —2 ) suhtm' =3from +1

|‘#
———
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Find the following products.
B (5% (+4)

(i) (+6) % (-3)

(i) (-2) % (=5)
iv) (=7)% (+4)

Solution:
W) (#5)x(+4) (i)
: + 5
%+ 4 |
-—-—‘—+20 s

Remember
‘- =) A g x R
: Rules for v jitimlication . ' \ [
S il i
Ty

- -

L) (FO)X(3)
+ 6

o= o)
i 8 —28

—— i p——

Find the following products.
M nxE2 m— h@ww

| 56
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Find the quotient in the following.

(i) 16+4 . (i) (-8)+ 2
(lii) (=14)+ (=7) (iv) (+20) + (-5)
Selution:
(i) 16+ 4
4
416

L]
P’ e F-"'L- S R

ol y 4
| | | 4 e _:
| o - L] ﬁ- : m " E -

- Quotient = 4

DB A/ATY
Rules for divisio

Since both numbers are positive, _ )=
so the quotient is also positive, Ea S s 2 vl

=) 'f’("‘.'*]"“_-f.")=- |

ﬁi) [—B] =2

Remember @iikyi

-* Eim (‘“)+(+)=...

Since one number is positive and the other

is negative, the guotient
is negative,

_—-—-,__ﬂ
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——

,-.../

@) (=14)+ (=7
2
7)4
14
.0
. Quotient = 2

Both number are negative, the quotient ié'pbsitm.

(iv)  (+20) = (=5)
4
5)20
£20
l 0

- Quotient = — 4

o
r
1. Solve the following:
(i) (+20)-(+10) (ii) (+45)-(60) (i) (—40) - (60)
(iv) (+60)—(=50) v) (~23)-(+47) '
2. Find each product: : | T
(i) $%X(7) . i) 7)) X =7) (i) (=5)x(=1)
(iv) 2x(3) v) -8 x(=9)
" Find each quotient: '
(i) 45+(=3) (i) (63)=(=9) (i) 75 +(-25)

(iv) =81+ (9) (v) (~288)+ (36)

- i
-
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vi L wd 84 =GO

number/word., G suitgble

| (U_‘_ =1 .ismﬂ‘mmer

. : (ii) ‘0 is neither positive nor ﬂggt jf,f
(i) =2 _Gﬁ&iax' | ’

Mlqry_i__

£
"=
D
%5 ]
P
o
N
o
i
v
C
*
_
=
!

2. Encircle T for tru | |
fnﬂnwmg e statement and F for fuis'e statement inleach of fthe
' i
i) |-2)=-2 sy 16
_ A | i 1 F/

(i) (1) + 2) =3

| e
(Eﬁ 1FECT24M , V,__,f_ M e

correct answer.

§ Suinns . :
() 4] = | | ety ] |
R c) +4 e i |
[ |
0

- (i) =10 ] RS 1o o : -

2Br 5 ppen K)/{ i s e s < =
V) (+12)+(=3) = | |
SRR - | =L BJ/:..,; g ¢) 9

G 1 Pl . 2 < 3ign to indicate th *
following pairs.of numbers. A Ec:Ch i 8

() ~6A-7 5 A s
(iv] —[9]A- _{-9_] (v)

|
|
|

| (i) =7 A |-§7[

#I#

E——
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[ & 5ummaryw

-

Positive infegers are number greater than zero, lie to the right of

zero on number line.

Negative integers numbers which are less than zero, lie to the left

of zero an a number line.

Set of integers is {0, £1,* 2. 4+3, ...}

The absolute value of a number is the distance between zero and

the number on a number line. For any number x, [+x| =x

To. gt twio ;I-‘.iﬂtl'u mf”he’?i' dﬂsd ﬂ"@f absdﬂﬂ@'&

.|
37 Q-t m \_r ‘d" 1 \‘;5
To add two nagutwe integers, udd ﬂmlr absolute values

and put
a negative sign in front of the result.

To subtract two numbers add the opposite of the number which is to
be subtracted to the other number.

To multiply integers: The product of two negative or positive integers
is positive, while the product of two opposite integers is negative.

To divide two infegers: Divide the absolute values of one number by
the other and place a negative sign in front of the quotient if the two
integers are opposite, othervise no sign is placed if the integers have the

same signs.
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- {} braces or curly brm:lm‘s

A S
§ o

=8 [] square brackets or box brackets,
fﬁﬂ"'f ~ areusedto group two or more numbers together with ?PGI "

ﬁ me ﬂ'la order of preference as, — , | ), {} and []

=) Em’”% U GON

!'ﬁshplify mﬂMﬁcul expressions, are perfnrnwd

~ dimplity matic ﬂxprasﬁonsmwlvhgﬁrqm
R :_thmmmmmr&

Why It’s important

Whenever a problem can be simplified, you should slmplify it befqr
doing other calculations. This will make your

Operations is very important when simplifying expressions and eqdaﬁms.

@l :

, 1o remove |

v 7
=t i B
- r q . (]
¥
.-.'l -
rr———
i —
—t e —————— s e ——— e = T -
¥ 1 S & - -
: 1 kel ' s
i
i § 2 —

job a lot easier. Thg Order nf

: r'-ﬂ_
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Yer ¥ ;
—.-i-,-—. s e e i, +— 1
¥ B - - -
£ e,

T g e BT -
3 g | __.r 3 t1-'

e

= ——— R

lllg Brackets or Grouping Symbols’
- EIIE Brackels | =) !

other

Bracket are used to group two or more numbers together with

operations.
- = _- '::' : ..t.': - . A ,.

| 5 Vh'lculum or Bar _
2. Parenthesis or Curved Brackets or Cirdad Erackeh L] )

3 Braces or Curly Brackets o }&

SquGBrﬂcm or BQH_ Bmckets 3 1k - =i brs: =1 i[__]‘

If more than one brnckal‘ is used in one question, then hrncketi will be

opened inthe above men’rm-ned orderthatis ., ( ).{ }> [ ]

- 3 — T E—————

Brac k-.e-ts,
Order,
Division,
Multiplication,
Addition,
Subtraction

*H-_JFJ‘.LJ._.&-.._.‘-H#FIHL- e e W iy
W-ﬁ‘\.r‘“-"—f‘?-“v

Evaluate expressions inside grouping symbols,
. m Do all mlﬁpﬂmhuns and/or divisions from left to right.
EEP Do ol additions und/ar subtractions from left tmridfrh-..,._-._ s

+ BODMAS Rule:
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l

FractionBar

6+ 4°

Evaluate - _
- 3x4

Sclution:

44
3% 4

6+4 &+ 18

x4  ox4q
= __22
36
ah

18

i
e

&
—

means (6 + 4°) + (32 x 4)

h'u" Tws ks g1 =] T e
Et UI-..II":.E- the POWETr in the nume Glor

end denominator)

L] '.q : i -
[Add & and 14 In th numercdor and
multioly © and 4 in denomingtor]

hen simplify)

—

Example 2 ¢ Simplify

»
im

I

=0
6~2+[E

Sqlurinn:

6—2+[8+{2x3+(4—5+2))]
=6=2+[8+{2x3+(4-7)}]
=6-2+[8+{2x3+(-3)}]
=6-2+[8+{2x3-3}]
=6—-2+[8+{6-3}]
=6_2+[8+3]

=6—2+11

.=ﬁ+””2
=17-2

L. ) . ’

=15

T ——

AT ]
| ¥ 'Hl. 1*:-‘:_.;”1 ‘:'J'I'-‘I-::::{II

(Operation within parenthesis)
(Parenthasis selved)
(Operation within braces)
(Braces solved)

(Square bracket solved }
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Exampla

]

sy L 28
implity Tl &

Solution:

Ex; 1rnplc

Simpl’ify [

Selutiom

G

Simplify

'\ -

¥ {78 ] ?-—6] : B = ;
4 \8 4) 4| 8 : .
+ B ¥

Simplity

]T”J-U COI ’!

(e S
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Simplify

[33;{41-
5 6

-

2
=
5

}J

.{Chnlnge compound frections.
info improper frucﬁicns]

8

311
2 a

=

—
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hi
-

-.'li"H . |

L™
i

wmmwm' 1'g1:31va IA SOL

Simplify

the following equations.

. 8-(3-5+2)

7. RME4 ~
2. 2§+{1l+ 3l %22 1
A

B — (3+2) +i§-—-3x2

o—[O+& -3x2.

D-—-25+Ij 3IX 2
M— 25 + 20 - I:l

A— 25 + 20 -6
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=

Decimal fractions with brackets can also be simplified by usin.

BODMAS rule. Thqse are s_alved in rhp same order as that of common fraction.

Solution:

Simplify 1.5+ {07+ (1.4—0.5)}

1.5+{0.7+(1.4-0.5)}

=1.5+{07+09} | |
=1.5+1.6 =31 | ' |

Solution:

:gggggﬁﬁggﬂﬂu COM i

Simplify 2.04+ [1.56+ {2.4— (1ex03706)}]

=2.04+[1.56+{2.4- 62}
=2.04+[1.56+0.78]
=204+2 =404 [Go7)

Simplify the foliowing squations.
L 14+(.6-03)

2 4264[135+{(05-03)x 15} ]
3. 19%(23x{36-(12+1.4) ] ]

4, 9!@5-{1-.;54{2.05—(154-2.5—-2 )} ] S P

= g_h[l_qu{1.17 +(2.5 +1.9-04 ) } ]

T e, il e - —
= ’-i‘:._if-’-r_—'__—r'_' —

A= - - ——
% ¥ b Sy g —p= " N e s At il
VR e = e e e e .
..l‘.'-.!"_:i .."-. : 1|| ., '—g -{ gl i " _-‘?{._ q_""!"' a_i' r—.-l-___a ; “_:T - ___l-‘; : =
I LF A ) ﬁLF_' Lo~ —.l. ___." .|'|'-—.- =, s {_—"q;.- = -_‘-_'l'.'r '
N Tin T o il T B & < PR |
- :-._ — g - Ll | 3

-_---.__._________..

-

e,
I ‘.:‘
- - 1.
i
& -
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Word Problems invu-l'vi,ng Common Fractions.and’
Decimals T i T |

In our daily life we face many word problems. To salvé fhfeaé prnbl&rﬁ -' o

we mustknow: @Y TG D or s Ea st VIS R e e

Hamza has Rs.500. He gave one-fifth to Adil and 12 of the

remaining to Bilal. How much amount is left with him?
Solution: |

Total amount that Hamza has = Rs.500

Amount given to Adil = :}E of 500=-13x5ﬂ0- =100

R emaining mnai.ln‘i' ‘ | = 5@0 -é-'l mﬁpw
Amount given fo Bﬂn::llqJ | = 12 t:rl: 4061¢53100 1=ER5- 200
Remaining nmnun'r‘ = 400~ 200 — Rs.200

Example 2 Divide

Amina ;:-:urchused ibbon in Rs.96.50 at the rate of Rs.] 2.50 per
metre. How much did she purchase the ribbon? :

Solution:

Total amount = Rs.96.50
Ribbon that she purchased = 96.50+ 12.50

(<N
9ss0 L &
12.50 4] & WTE

Price of one metre = Rs.1 2.50 @

= 7.7 2metres
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1. A shapkeeper sold 5 % kg sugar, 4-1 Kg malze nnd 10 Kg i‘laur 3

three, customers, How much did he seH in all?

1 L
2. A roomis 5 - 5 metre long and 3; metre wu:le How much square metrgy

curpa? Is required for its floor?

3. Nmir § fotal income s Rs IG 000. He paid — TO of _hi{incnme as housd
refnt and ; of the remaining on other necessities What amount has besr

" left with him? . |
4, Tumeam has 40 toffees. She gave “s of it to Ghazn!u ‘Gh zn J gave |

6- afPERF Epﬁéﬁzaﬁﬂﬁhr Eﬂmﬂ m{:ilsbmffufs

nzala = brcrrhar got?

i -~
! I Y -

5. How much fime Wﬂsaum will take h::: cover 50, 6 kr!amafras disteitice with |
a speed of 12.25 kilometers per hour? ¥

|
= The pr:cﬂ of ene dozen 8gys is Rs.60.50. Find fhe price of oné a@g? ﬁ)f ,

- A A bambaa is 24 metres iang s 0.75 part is above the groungd and

remaining part is inside the ground. How many meire s bnmbminsidé
fhe ground?

¥ The total population of a vrllage is 6000 Qut of this 0.05 af the
population is in service; 0.4 of it is in frade and 0.06 of it are lak
The rest of population is jobless, Tal! i new many are ;nble&s‘?
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— —
L Yy ¥
s l
v o - k
r i - t
] L - -
. -
- = e -
- L = ﬂ k =
P - o
. —_ — .
L _ = "

| Choose the correct answer.

Mm  )is

a) Vinculum b) Parentheses

¢) Braces d) Square brackets.
(i) Word 'S’ used in BODMAS is abbreviation of

a) Solution b} Subtraction

c) Square d) None

(i} Order of brackets is
a. Braces, square bracket, vinculum and parenthesis
b, Vinculum, braces, parenthesis and square bracket.
c. Vinculum, parenthesis, braces and square brackets.
d. Parenthesis, vinculum, braces and square brackets.

(iv) 5.12- 5&2,&5%! to

g z*zi_al.w M E( ;;71,!'2‘:4 U.CO M

(v) Brackets are of
a) 2 types b) 3 types
c) 4types d) 5 types
y § Simplify the following.

] Jls 25 ﬂ]I
() - =P e
-

(i) 1.02 +{3.9x (4.05 _2.02 _o.ga)}

(i)  Sum of two fractions is 10-15. If one fraction is 3%, find the other.

liv) What will be the fare for 30075 kilometre at the rate of Rs.2.25 per
kilometre? :

(v)  In Peshawar the temperature on one day of June was 45.6°, on second
| day 43.3° on the third day 40.5" and the fourth day it was 44.7°, Find
the total temperature of four days. -

Fr R e RS
'--—:.q._._. - . et — ¥ &lI"'I—_r"hJ' _I I| T = , e C
=) LTS o

S .- E —s
. 9 -
— _...': " !:: o
Sl W g
— iy
"
- Ny I T
- - =
. . e
=

-

|

:I'.\,-_l__F
Tk

________..-.-h- =
e —
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To simplify mathematical

brackets =

Order of brocketsis

i Vinculum

fii.  Braces

Problems containing brackets an
simplified according to 8O0 A < r

Word BODMAS is abbreviation of

FECT24U.COM

.

oPER

D for Division

M for Multiplication

A for Addition

3 for Subtraction

‘ EGDMAS rule is used

frﬁr:ﬂqns.

Parenthesis

Square brackets.

in common fractions as well as in

_J
\ =
., i

d fundamentaql operations can b

decimal

’Er;—'ﬁﬂ'v?jq..., I e T e Ot

Unit-5  SIMPLIFICATIC

Fis | .
— FF-"_' - o
i - = -

T

)

I
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s ihqu ﬂm two qunnﬂﬂes fnrmhag a rjﬁlq;
 antet | dﬂmxeﬂccndunﬂms&qwﬂ

L-IF

-;.. A 1
f_‘IJL_IJH."'ll_-

L 'i' . "L-"Il.

rtant in problems of daily llfe. Their

' inheritance of ancestral property, in business
in models of construction wnrk, in

in marks of the examination and what not. )
hasis has been laid on learning of ratios and . .

Ratio and proportion are very impo
use is very frequent in banking, i
sharing, in land measuring, in mapping,

distribution of prizes,
Therefore special emp
proportion fo solve daily life problems.

s 2 parts blue puint
ratio comparing the
e written as follows.

If a gallon of paint contain
and 4 parts yellow paint, then the
blue paint to the yellow paint can b

2:4

2to 4

[ 72 ]
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7 ——

MO LI G

: 4 ation Mﬂnﬁ one qumﬁrybm to another quurrﬁfy
: _mﬁn_kinﬁ“ \ﬁih regard to their magnitude is called a mﬂa.

 Inthe raro g m-g;, s caled antecedont oncb s called

Example ¢

The ratio of gnldﬁsh to fish i

is 3 to 5. This means that for every 5
fish, 3 of them are goldfish, | |

Exa mple 2 Write Ratios as Fract:lans

Express the ratio 3 feetto 16 inr:hes as a fraction i
Sulruiinn.

[ - " ¥ i
I‘Jl‘.r !l-,i.'.,.-. ||| 2§ ]

& X (Divide the numerator and denmfunutnr
"4 by the HCE 4)

Simplest form, the ratio is @ to 4.

ally rﬂﬂﬁ bﬂmm mnm guunﬁﬂns @ and .b is |

in simplest form,
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Solution:

Since the measurements are not in the same
unit, we change both the measurements to

same unit hectometer, _
Now 2 kilometers 5 hectometers = (2 X 10 + 5) hectometers
=20+5
= 25 hectometers

7 kilometers = (7 X 10) hectometers
= 70 hectometers\ the required ratio
= 25: 70 '
=5:14

__ Find ratio between rupm

PEREEETIAU. COM

Solution:
225:150
= 45: 30 (Dividing antecedent and conseguent by 3]
=3:2 (Dividing antecadent and consequent by 15)

5 4 Find ratio between ages -

-u

The age of Ashrafis 15 yelélrs, 10 months and age of Akmal in17 years, 5

months. Find he ratio between their ages.

Solution: :
We change the age of both of them to months.

Age of Ashraf = 15 year, 10 months = 15 X12 + 10 = 190 months.
Age of Akmal = 17 years, 5 months = 17 X 12+ 5 = 209 months.
Ratio between the age of Ashraf and of Akmal '
= 190: 209 ; 7

(Dividing antececeni Qi d consegquent by 19)

s e ——-
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A ratio is unchuuged whare its qntecedanf and consequent are
multiplied or diwded b)r the same number. i
For example:

5 10-.-20-" 30
45 _15 3 -
or =52,0r3:5=6:10=18:30 etc.
30-30-2 4 2 : |
We also say that ratios -]-2.-; —2- 3 are equivalent ratios.
. : 5 10 30 |
Likewise 3 : 5, 6 : 10, 18 : 30 are equivalent rafios.
In the above examples 2 ; 3 and 3: 5 are in

st 5 lowest form respectively.

: (Dividing antecedent and consequent by } 0)
350 35 O {

(Dividing antecedent and concec Juent by T
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&

(v} 2hours, 8 minute and 3 hours, * 2 minutes.

Find the ratio between the following quantities and reduce them to the

. lowest form:” : Lo 1

() Rs.450andRs.525

(i) 364 cowsand 455 cows e oy :
(i) 594kg and 990kg. SL g ne, %
liv) 1 kilometer, 8 meters and 672 meters. '

Convert the ratios to their lowest fc:rm .
() 25:35 (i) 28:84 (iii) 40:24
(iv) 2oo=150 (v) 0.45:0.75 20

oyt § 3 o i AL
years, 41m:ﬁth @-ro gesintt
Weekly income of a labour Is Rs.1 500 and of @ curpuntar RLEDOG per
week. Find ’rhe ratio, between their wa&kl'f Incomes in the lowest fnrm

.$ceeda earns Rs:.85,000 and spe‘ndi Rs.51,000 in a year. Find the ratio

of her income to expunaiture. .

f e

A car covered 360 km in 4 hours, and ancther car covered 240 kmin 4

- hours. Find the ratio between the distﬁncqs covered by both the cars.

Ina 100 meter race Zahid Covered it in 5.8 miﬁuiﬁa,';fhile Igbal covered

it in 4.8 minutes. Find the ratio between their timing.-

In an examination 112 students appeared, Out of them 16 falled. Find =

the ratio batween the pﬂiﬁﬂd and failed students.
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Eq-,udlﬂy of two ratios is called a propmhan o _
;'A propnrﬁmis n]nqudimstmhg that two mﬂas are equal
R e T Y

Ganerully,

'.F—E—‘“-

‘H:EI—EEFI-"""—"I'_!“

a &r’f.«f diszmmﬂa i’.t..e d ;

and itisread as a ratiob is ﬂm same asc ruﬁn d”

B
while the symbol ' stands for
. proportion.

"« The numbers a, b and ¢, d are called terms of the proporti | s; a is the
1st term, b is 2nd term, c.is the 3rd term and d is the 4th term. TheT‘ |

-

st and 44
nd and 3rd terms are cu!led the mejns.

.1-— Extremes __1 a c |
. —rn ._;\ g = _“"-_l"‘_ _._:--_E - -
f;?’%-b-? =, | 244 ; |
- A W | B Z
u axd=cxp |
Means '

Thus product of extremes = Produyct of means.

Example 1 ldentify proportions

Is the given proportion true?
' 13_ 39 |
& 21 g 214
Solution: A |

The proportion 73 = 2? can be wriﬂen as 13: ? 39: Ei

ALy Product nnf the extremes = 13x 21°=273

|
Product of the means = 7 39 =273 : = i

As the product of extremes =
- given proportion is true. .

: ' : - -|.|_E
m o -I ' s—————

the _produ:t of the rn;mns,_hTincs the

L L e

A
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Solution:

Find the value of x such that the fnlt.uwing pr_upr;:rﬁon'is true.
x:12u3:4 .

x:1223:4

 Product of extremes = 4x

Product of means = 12x 3 = 36

As the pr'upnrtion-is true, SO
Ax = 36

Let the cost of 45kg be Rs.x.

As the cost of 45kg will be greater than Rs.250.

Therefore the proportion is
25: 45 ::250:x

Product of extremes = 25x
Product of means = 45 x 250
. 25x = 45x 250

X = A 250— Rs.450

25

-

?ERFE’FMH ctM

Sclution:

d-..__-'_

I 30kg of seuger m Es.125ﬂ.. ﬂnd ﬂm mﬁ af 35&3%{

r+l_-

_"I-‘

...-.-'_'_-_
_.._L-_,.:‘-_ e

-
L]

o LTS
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Test whether the following relations are
(i} y=2x (i)

in direct proportion:

y=x
Solution:

) y=2x

|
We check the Proportionality of the given relation

by givirﬂg
different values to x and finding the cariesponding vulu.*:lf Y.
(a).

From the above table we
decreases. Hence Y and x both

keeping the same rafio. Therefore

see that as x decreusT‘s ¥ alsa
increase or decreqse togethe
Y and x are directly pro

Furﬂnnn[
to each other. Here 2 is the constant of Proportionality, |
|
i) y=ux
We check th

€ Proportionality of the relation -'rhro[bgh the
following table:
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-8 > Inverse Proportion

Two quantities y and x are said

increases y decreases and i# x decreases y increases in the same ratio.
1

to be inversely proportional if x

We represent the inverse proportion as Vo<
he

|
k:1,wherekis called the constant of

It follows that v: — =
s

proportionality.

Example 1 ldentify Proportions
Show that the x and y are inversely proportional.
3

: X
Solution:
table by giving values to X.

_x | 2 3 4 | 7 6]
FREHCTZ2415.C

From the above table:

We see that as x increases,
increases.
.. y is inversely proportional to X, wh

prbpnrﬁnnniity.

We construct the fullawin%

5
2

y decreases and as X decreases, ¥

ere 3 is the constant of

books is Rs.102.50, find the price of 12 such books.

If the price of 5

Solution:

Let the price of 12 books be X, which will be more than Rs.102.50

Then 12: 5= x: 102.50
12% 10250 =23x
. 12x102.50

5
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!
Which of the following proportions are true?

-9 20 11 55 11 44
2 i = i =
" AT W 136 T T
(iv)] 12:6::24.12 (v) 6:2::18.:4
Find the valve of [ | in the following proportions:
(i) S:3::[]:12 (i) []:13::55:65
(iii) 20:9:.40.:[] {iv) 22:[1::44:52

Anwar is standing next to ¢ flagpole
as shown at the right. -Anwar is

6 feet tall. Which pProportion could O
you use to find the height of the

"BERFECT24]

(i (if)
= 6 x p 8 = §2
(HI] ‘i = ]_i | : [I‘II"} __I_ = 6 12 ft

Test which of the following relations are in direct proportion dnd whicH
are inversely proportional?

(i} »y=3x (i) y=—§-x (i) y=4x (iv) }-zg

Price of 5 chairs is Rs.400. Find the price of 15 chaire.

Price of one dozen of bananas is Rs.30. Find the price of 100 bananas.’

A shopkeeper -E{H'HEC! a profit of Rs.27 on selling goods for Rs.340.
Find the profit on selling goods for Rs.100.

Majida paid Zakat of Rs.25 on Rs.1000. How much Zakat Fagida will
pay on Rs.8000.
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1.

il
iii.

V.

vi.

vil.

viil.

ix.

xil.

| ——

| Review €

Fill in the blanks.
The numbers 27 and Q are in the rafio _

The number 2.7 and 0.9 are in the ratio

¥ 4
The numbers 5 and — are in the ratio of

In 3 : 5, antecedent =

in 13.5: 17.2, antecedent =

and consequent =

and consequent =

The lowest form of i =

12

The lowest form o

-

maﬁﬁwéﬂMmoESi;Tzéi' U . CO M A7

inl1:2:: 2:4, extremes are

and means are

In 3.2:5::6.4:10, extremes are el

y=—xisin

2
y=7xisin

proportion

propertion

The perimeter of a farm is 187.2 m. If
ratio between its length and width.

and means cre

its width is 39m, then find the

Sum of the heights of Bushra and Sajida is 3.3m. If the height of
Sajida is 1.5 m, find the ratio between their heights.

Price of 3 kg of applesis Rs.133. Find the price of 11kg of apples.

In a house of 15 persons food was sufficient for 30 days. 5 persons
left the house. For how many days the food would be sufficient?
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b

X

S

a
et
=
o
o= |
T
T =& i
o)
P
1 I

Ralio: A relation which one quantity bears to another quantity of the same

A

. ] - i =
"p— - -"\.:.-I '..:' 1 - 7
- % o L= T . - =
e - !
-h : ‘tlsumm“ l.‘l. "

kind with regard to their magnitude is called ratio,

Ratio in the lowest form: A ratioc g : b is said to be in the lowest form if

a and b have no commen factors.

Relationship between Fraction and ratio: A fraction — can also be

written as « : b,

Proportion: Equality of two rotios is called o proportion._

Exiremes of a proportion: ina:b::¢:d. a and  arecalled extremes.
: T N e

P ERFEET 24 WS

Property in a proportion: If u:4::¢c:d thenaxd=h X C \

I

|
(Product of extremes = Produci of means)

Direct proportion: Two quantities are directly proportional to each
other if one quantity increases the other quantity also increases in the
same ratio. Similarly if one quantity decreases the other quantity also

decreases in the same ratio.

Inverse proportion: Two quontities x and Yy aresaid to be inversely

proportional if x increase v decreases and if x decrease y increases.

—m—

perfect24u.com
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o Ramgnﬁapercantmumfmeﬂmwtm lenominag f 100
< Convert a percentage to a fraction by &xpresslﬂu lt as a fraﬁim with

denominator 100 and then simplify.
o Convert a fraction to a percentage by multiplying it with 100%.
< Convert a percentage to a decimal by expressing it as a fraction with
denominator 100 and then as a decimal.
< Convert a decimal to o percentage by expressing it as a fraction wﬂhi
. denominater 100 then as a percentage. ‘
& Solve real life problems involving percentage.
o Define I:
e selling price and cost price,
e profit, Iuss and dlscount

The word percent is :nrnmaniy used in our daily life. It is used to refer to
such things as taxes, discounts, commissions, 1ips, examination results (grading),
profrr loss and many other fields of our real life.

75% or 0.75 or 3'/4 portion of the triangle is shaded.
40% or 0.40 or 2./5 portion of the rectangle is shaded.
0% or 0.80 or 4 ;"5 pnrhnn of the circle is 5huded
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Percent means “out of hundred”. The symbol '%' is used for percent

i

> Percentage

100

100% mmu‘—— | - 50% means ol 25% means

Example 1 1 Percents .

Solution:

e e .

PERFEE | Hkd COM
=i Q,i ZF{@&E::, A '_Frﬁé‘ :

Percent: 1() %, Percent: Percent: Percent:
Example 1 Fraction as Percents

Solution:

|
00 = 100 100
[ In percent the denominator of a fraction must be 100} [

What part of each large square is shaded? Give each answer as a

firncﬁpn with denominator 100 and also @ number with g percent
sign. '

A wall constructed from 100 blocks of the same size 25 blocks
painted black, 35 blocks painted red and 40 blocks puinﬁ#d blue.
Show percentage of each block.

In percentage these colour blocks can be expressed as:

Percentage of black blocks = ] = 25%

100

Percentage of red blocks = 11055 = 35%

Percentage of blue blocks = 2. = 40% |
100 |

i T

T AT T i R e e e i S T
¥ e ' %ﬁﬁ:’-ﬁﬁ“‘t SO = =

1 I._*-_

perfectZ4u.com |
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m Replace the percent sign {%} b]r Bﬂ
m Reduced it to its lowest form.

Example
Convert the following percentages into fractions:

.
1%, 4%, Bsﬂ.-‘f:

Solution: ET; o
| s = %3
| L L ?MM%hﬁﬁwm] |
1 25 1 1
= x— | and reduced to lowest form)

m Multiply und divide by 100
8 Step 2 ¢ Repince by % and simplify the remaining fractior

Percentages into Fractions

2 4
' 5 4
| Soluti
Qiusion: 2 5 100 l—le
5 5 100 4 4 100 1
2x100) ( 1 1
= | — —x100 |X | —
=M= 2190 )
- | =408 L | = 25%
—(401x[m] = 40% [25]:7([100) ()

—
B

perfect24u.com
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m Remove % sign.

Example

- Express each percent as a decimal.

_'h

a. 28% b. 375%
Selution:
28% 375%
_ B . = LS
28% = 00 — 0.28 375% = 700 3.75

c¢. 0.5%

0.5%

m Move the decimal point two places to the le

Percentages into Decimal Fractions

A | .
0.5% = 100 a0 Q.00

i

e e —

Express each percent as a decimal.
30%, 12%, 125%, 65%, 135%, 0.2%

| m Replace decimal sign.

write percent sign.

Exa mple
~ Express 0.35,0.07 and 1.49 as a percent.
. 035 b. 0.07
Solution:
0.35 0.07
= e
0.35 _— 700 = 3-5% 0.07 = 00 = 7%

c. 1.49

1.49
1.49 =

I
;

Move the decimal point two places to the right and

Decimal Fractions into Percents

1
49 - 149%

Express each decimal as percent.

0;45', 1.3 and ﬂeﬂ-ﬂa

perfect24u.com
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1, Convert each of the following percent into lowest common fraction.
1 2
(i) 80% (i1) 60% (iii) 12 E% (iv) 16—3—%

(v) 13% (vi) 10% [vii) ]2—2-%

2 Convert the following @5 percent.
(i) —?- (i1) gt-) (i) 2— (iv) Ilﬁ (v) *-:—5

 _PEREECT24lL.COM

() 40% (i) 75% (i) 125%  (iv) 0.4% (v) 3313%

4, Converf each of the following decimal fraction into percent.

(i) 0.5 (M) 076 (i) 2.45 (iv) 0.375 (v) 0.0125

—

4U.com

perfec
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BleivivacivinnSaali el s - L T Ll — el

N2> World Problems Involving Percentage I

Ahmad read 35% of a book on first day, 45% on the second dc;t

and the rest of the book he read on the third day. What percent of
book did he read on the third day?

Solution:
Percentage of the book read on first day = 35%
Percentage of the book read on second day = 45%,
Percentage of the book read in two days
= 35% + 45%
= 80%
So percentage of the book read on the third day
= 100% - 80%

. JM
| A-g rn”d.'ﬁoﬁ?'i;'lénm students

got A-grade?
| Solution:

The problem can be solved by using a mathematical aquurlnn. Let xi

be the number of students getting A-grade. Then according to the
statement of the problem we get,

x Is 30% of 50 students
] which can be written as

X = 30% of 50 students

=[ 3% 150 = 15 studente
100

Thus 15 students got A-grade

—_— — = -

= -

In @ 60 students class, there are 45 boys and 15 girls. Find the

percentage of girls in the class.

—
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Example Find Percentage

In a survey on moterway, 90 out of 300 drivers do not regularly use
safety belts. What percent of the drivers do not regularly use safety
belts? ‘
Solution:

According to the problem, fo determine 90 is what percent of 300.
let = x = unknown rate.

Then 90 is what pereent of 300.
or 90= xx 300 or 300x=90

300x _ _90 (Dividing both sides by 300)
300 300
3
X = —
10
=2 % 100% —
10 0
— 209, {1—153 replaced by %)

> safety belts.

. R  amm—

\Y,

o
= -
 Exercise RVR
. Y '_'-qm?-: '- E =

1. A squared box is divided into 100 equal circles of the same radii. 30
circles are black, 20 are blue and the remaining circles are red.

What is the percentage of red circles in the box?

2. 255 of a wall painted blue, 30% painted green and the rest of the wall
painted white. Find the percentage of the white part of the wall.

3. In a home examination Ali obtained 350 marks out of 500. Find the
percentage of the marks. ' -

4, Aslam got Rs.500 as pockef money ina month. He spent Rs.150 on cold
drinks, Rs.100 on stationary and saved the rest amount. What

percentage of the pocket money he spent on cold drinks?

5. 20 out of 32 members of a football team weigh over 100 kg. What
percent of the team weighs over 100 kg?

e

perfect24u.com
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EYNN > Cost Price and Selling Price

SAAAAREE S 8 atad s s nane oV ela s .
 The price, which is paid to purchase a good or commodity is called cos
: price or purchase price and the price by which a good is sold iL called i
- selling price. Usually the cost price of a good is denoted by ((1P) and it
y selling price is denoted by (5. 7).

APAAN e ANAAA L AN sna A NANA S A NANANS n e W S O——

i Ry } Profit and Loss

< Profit  y— y i\ loss ) !

p—

£
fSP>CP, then profit is gained. If S.P < C.P, then Loss is suffered.
Th_eé-differgnm: of sale price and The difference of cost price o
cost price is called profit.
3 = Profit= S.P-CP |
et it ﬁﬂmgﬂhtﬂww ly writter
p{_Discount ) |
The rebate (reduction) on the sale price is called discount.
- Discount = Marked Price - Sale Price |
i |
Raheel bought a calculator for Rs.200 from an electronics shop. He
got a discount of 20%. Find the amount that he paid. |
Solution:
Price of calculater = Rs300 o |
v |
Discount rate = 20% | | |
Discount = 20% of 300 = T—i}%x 300 = Rs;60
‘ Thus the amount paid = 300 — 40 = Rs. 240 !
f;.' : L el n 3—1_ ____:_'_;,_:_* o el st .

: - ) IH
: e T s S : _ :
: ._m!ﬁ T :: - ._Jr%:tijr':;ﬂ‘-_fﬂ a:-".—::r-'—:'r' 4 + _——”_—’-———'f#

——

L
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Practice

" Akram bought bicycle for Rs. 1500 and sold it for Rs.2000. Fi

§ i oy
7.2.3

Profit and Loss Percent

Formula for campu'nng profit and loss percent is given as:

Profit percent =

Y

Loss percent =

SP=CF

Profit

ast Price

%1 00%

]x 100%
C.P

I”'\.’\

% 100%

" Cosi Pr.fre'

C.P-SP

% 100%

B =

Example | 1

Find Loss or Profit
~ Ali bought a used computer for Rs.5000 and spent Rs.500 on its

[HEREECT240TCOM

Solution:

Purchased Price (C. P)=Rs.5000

Repair Cost
Total Cost Price
Sale Price (S.P)

Since the sale price is more than the cost price. So Ali gained a

profit.
Thus Profit

= Rs,500
= 5000 + 500 = Rs.5500
= Rs.6500

=SP-CP
= 6500 - 5500
= Rs.] 000

profit gained.
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Exa mple

Ex nnple r‘q

Solution:

Since

| Solution:

Find Loss Percent

The cost price of a book was Rs.30. It is sold for Rs.20. Find the Iqs;
percent of the book. |

C.P=Rs.30
S.P = Rs.20
SP<CP

. loss = C.P=S.P
=30-20
= Rs.10

Loss
Loss t= —— X 100%
percen CP o

LO::{ 100% 33—%

Find Percent

Ahmad I::ought a LV for Rs.4000 and sold it for Rs.5000. Find ils
profit percentage.

C.P = Rs.4000
S.P = Rs.5000

Profit

an Profit Percent =

X 100%
SR —CP

}x] 00%
cP

50013—4005}“00%

!
{

_ 1000

4000

xX100%= 25%
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1.

Find the value of the discount and the amount actually paid for the
following.

s#]  Mems | Discount
(i) | Radio 10%
1 fii) | Kettle 5%
(iii) | Record player . 800 25%
v 20%
(v) | Bicycle 6000 15%
(vi)| Washing machine l BGDE_. 10%

Aslam bought 5 dozens of eggs at ‘rhe; rate of Rs.30 per dozen and

PEREECTS

Asim bought a bicycle for Rs.2500 and spent Rs.300 on its deceration.
He then sold it for Rs.4000. Find profit percent.

A chair was purchaised for Rs.600 and sold for Rs.57 5. Find the profit or
Loss. '

Saima bought o pack-of ten pencils for Rs.20 and sold per pencil for
Rs.2.5. Find profit or loss percent. |

A book seller bought 5 dozens note books at the rate of Rs.20 per note
book and sold at the rate of Rs.300 per dozen. Find profit or loss.

Agéel bought some books from a book stall costing Rs.1000. He got @
discount of 10%. Find the amount that he paid. |

If the written price of a toy is Rs.200 and its discounted price is Rs.150,
find the rate of discount.
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1.  If a statement is true then encircle 'T' and if the statement is False
then encircle ‘F' in each of the following questions.
0 =1% 3 | T—F
100
(i) 25% of 60 = 20 T—F
2
(iii) = = 40% T-=F
iv) 50%=0.4 T-F
(v) Profit = Sale price — cost price | T—F
2. Choose the correct answer.
(i) 25% = (in friction form)
o]
a1 v gl Gk
6
o o PERFEGTH24(].COM
a. 2% b. 20% c. 5%
(iii) 30% = [in decimal form)
a. 0.03 b. 0.3 c. 30
3. Find the unknown in each of the following questions.
(i) What number is 50% of 1507
(ii)  8is5 % of what number? o
(iii)  12is 35% of what number?
liv)] 98 is what percent of 2007
(v) B% is what percent of 117
4, Twenty five out of | 50 students foiled mathematics in thad annual |
| examinatien.-What percent of the whole class failed?
A car costing 240,000 rupees is reduced in price by 10% . Find the new prige.
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Percant (%) means “out of hundred”.

Purchased price or cost price (C.P):The price which is paid fo purchase
a good or commodity.

Sale Price {§.P): The price at which a good is sold.

Profit: When S.P > C_E profit is gained.

Loss: When S.P < C.B profit is suffered. |

Discount: Is a percentage deducted from the original price when an
item goes an sale.

To ¢ onvert a percent to a fraction: The percent sign (%) is removed

and 100 is put in the denominator of the given number and reduced

PERFEC [24U.COM

To Convert a percentage to a decimal: The percent sign (%) is

removed and the decimal point is moved two places to the left.

To Convert a decimal to a percent: The decimal point is moved two

places to the right and the percent sign (%) is added.

To calculate profit and loss: Profit = S.P-C.P

Loss = C.P-8S.P
To calculate profit percent and Loss percent:
" Profit Percent = Profit x 100%
Loss
Loss Percent = = % 100%

To caleulate discount: Discount = Rate of discount X Actual price
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# " Define variables as letters used to denote numbers in algebra,

Fe
b

D

(0 }s4> INTRODUCTION TO ALGE

- Know that the symbol or number appearing as multipl

is the coefficient of y).

Explain the term algebra as an extension of arithmetic in
letters replace the numbers.

Know that

® a sentence is a set of words making a complete grammatical

structure and conveying full meaning.

BRA

which

E
i
!
:

® sentences that are either true or false are known as statements.

® astatement must be either true or false but not both.

¢ asentence that does not include enough information req
PERFECT24UTO

* anumberthat makes an open statement true is said to sat

statement (e.g. A = 7 makes the statement A + 2 =9 true).

to
e.g.,

y the

* use English alphabet x in the open statement A + 2 = 9 to

medify ittox + 2= 9.

Know that any numeral, variable or combination of numeris and

variables connected by one or more of the symbols' + ' ar
know asian algebraic expression (e.g., x + 2y ).

s

-Know that x, 2y and 5 are called the terms of the expression X + 2y

+ 5,

variable used in algebraic term is called its coefficient (e.g. i

of a
2y, 2
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inﬁepaftﬁem nf a m:lrlﬂbie ls t:ﬂlled ﬂ 0 ;a ant terr | nx

= 5 mrnﬁer 5 Esucamfmmerm} £ Lios 3 — _ :,_ ]
‘ﬁ' BrFFurmﬂinte between like and unlike farr'n'a;. £
‘ﬁ* lﬁ}ow Ihnf

-IIke tErms can be combined to give @ siﬂg_i’e te'rm,_ it >

|
i : .:E'—__:_?"':Z
t: - ® _addition or subtraction can not be perfonhad wﬂ'ﬁ > ferms.

.ﬁdd and subtract given ulgebrﬂic ex pr&sﬁm

Algehru is that branch of Mathematics which deals with quantities
using letters (a, b, ¢ .... x, ¥, z) to symbolize them. Algebra is important
because it is a generalization of arithmetic. e.g. the arithmetic's facts that
2+2+2=3 2,4+ 4+ 4=3 4etcare dll the special cases of the (general)

algebraic statement x + x+ x = 3x when x is any number.

terms

1-3" "'.

- 'i o -
- 1.- -i.-

—n)H2)

coefficient J constant
variable  operation
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Algebra is a language of symbols. One symbel that is frequently| used is ¢

variable. Variables are letters used to denote numbers in algebra.
Constant:

If the value of a quanfity remains unchanged (fixed), then it i3 called d|

constant. The numbersQ, =1, %2, 3, ... are constants.
Variable:

The letters used to dencte numbers in algebra are called variables. Vnriubleﬁi

are usually denoted by small letters of English alphabetsa, b, ¢, ..., x, ¥, z.

Consider the examples x+5and y+ 3,

In x + 5, the variable is x and constant is 5. In v + 3, the variable is y andl -

constant is 3.

[ |
' A

RS
have any v : ™\

Any numeral, variable or combination of numerals and
connected by one or more of the symbols * + ' and '~ is known as an
expression. For example, '

| 5x Ix -7 4%— mx 5n  3ab: 5cd

are algebraic expressions.

The symbol or number appearing as multiple of a variable used

algebraicterm is called its coefficient.

In 5x, 2y, -z, 64, 7h the coefficient are 5, 2,—1, 6 and 7 as these are the

multiples of the variablesx, y, z and b.

99 |

In sxamples 5. ond 3 are fixed umae but the variables xland y cap

. |

variables
algebrai
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Nerfect24r

CMEEY > Algebraic Sentences

A sentence is a set of words making a complete grammatical structure

and conveying full meaning is called an algebraic sentence or sentence.

In algebraicsentences the symbols =, # ,>,<,«.% are commeonly used.
Forexample,4+2=06,0#b,3> 2,4x < 10 etcare algebraic sentences.

Sentences that are either true or false are known as statements. For

example,

3+ 2=5 True sentence

y T2 False sentence

A statement must be eifher true or ffuiséj but not both.

S

A sentence that does not include enough information required to decide
whether it is true or false is known os open statement e.q. the sentence
A + 2 =9is an open sentence because it cannot be decided whether it is frue or

false unless the exact value of Ais known.

Solution of a Statement

A number that makes an open statement true is said to satisty the
statement and is called its solution e.g. A = 7 makes the statement A + 2 = 9
true. So A = 7 the solution.

Solving a Statement

A value for the variable that makes an eguation trus is called & solution.

- - - " . - — - - "
Similarly x + 7 = 19, the solution is 1 2. The process of tinding a solution is called

solving a statement.

]
i
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Separate true, false and open sentences in the following.

6<4, 6x2=12, 3x + 4x = 7x
7>35, X —3 =4, x<4
7 =13 b3 T

Solution:
True senfences False sentences Open senflences.
6x2=12 6<4 x =354
7>35 7+5=13 x+33»7

x{4‘

1. Separate the constants and variables in the following algebraidq
expressions,

0 15 R @2 ) @R

2.  Write the co-efficients and exponents in the following exprégssions.

(i) =2x (it) 3y 2 (i) 52° (iv) —6x°
3. Identify true sentences, false senfences and open sentences in ?he
following algebraic sentences. |
7 (i) 6+2=8 (i) 3Xx5=16 (iii) 7Zx=-5=10
liv)] x<3 (v) 452 vi) (11 +2)<é
| 4. Put =", “L-'-' " or * >" in the blank spaces to make the sentences fruei
)y §+3 @ (i) 6x—-2x 4x (iii) 8—5_ | 2
5  In a maich box there are 50 matches. How many
maiches are there in

w
k"
L

i) 2 boxes? i) 3 boxes?
iii) x boxes? iv)] 4x boxes?
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UCTION TO ALGEBRA

W28 > Terms of Algebraic Expression - |

Different parts of an algebraic expression connected by Mathematical

signs '+' or = are called terms of the algebraicexpressien.

. == { This -ﬁié#rés‘sim:hus four terms ]

2x + B + x + 3

T L@ s the coefficient of x because v = 1x
2 is the coeffi denﬂrj

An algebraic expression consisting of one term e.g. 3x is called

monomial, the algebraic expression consisting of two terms e.g, 71 + 9 s called
binomial and consisting of three terms e.g. 2x + 3 V=3 iscalled trinomial.

Like and unlike terms

ar c@@M Terms with

" Unlike terms)

In order to add two or more like terms the co—efficients of the terms are
added and the variables remain unchanged, while addition of unlike terms
cannot be performed. e.g.

3xy+8xy=11xy
(The coefficients 8 added to 3 and variable xy unchanged)

- _.'g'. _ i e
e I-:"_ '.'lj'-:.":."' ':';':-_. ,-1.;{#11 i e ]
e el v da. =)

L = T My
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. ———l*‘_"'“lii=u-F Y

. Unrs rmmucno

Jf Find the number of terms in the following algebraic expressions.
(i) ox 1 (i) 2 ( (i) 2x+3 ()| 4x- 69
(v) at+b+c3 (vi) 2xy]  (vii) 7xy + 933

In each of the following algebraic expressions find the like terms

(i) a° +ab + 2ab + 3.:.' (i) x°+ 2xy° + 3 v 4 2

Sxy

3. Write the following sum as g single term.

(i) 2x+ 3x (i) 4"+ 54° (il) x+ 2% + 3x
(iv] Qab + 2ab (v} 2xyz + 3x)z (vi) 4a°+ 7a°

Simplify the following expressions.

" PERFECT 244} :COM-

(i) liv) ax + by + ¢cx

5 Identify the terms, like terms, coefficients and constants in the e?(pressiau.
(i) 3x+4x+y-2 i) 4x+3+5x+y

6. Match like terms.
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In order to add two or more algebraic expressions, the co—efficient of
like termsin all expressiuns are added and reduced to a single expression.

Add 3.:: + 5x and bx* + 2x

Solution:
\ Method-l

(3x + 5x%) + (6x7+ 2x) = 3x" + 5x + 6x2 + 2x
= 3x2+ 6x° + 5x+ 2x  (Like terms combined)
= (3+6)°+(5+2)x (Co-efficients added)

l M thod-Il i
PEREECT24U.COM

In case of subtraction the mmhemntlcul signs of the co—efficient of the
like terms in the algebraic expressions which to be subtracted from

the other change and then simplified. -
. S NI SRS RRRRLSSNE=

Subtract 32 + 4x+ 5 from bx’— 7x + 7. 4
Solution: bx? =Tx +F : . < | |
+3x? +4x *5 =2 - |

-11x +2

K i

—
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WA > Simplifying Algebraic Expressions

Here we will show how to simplify algebraic expressions| using o

PR NG Ay

| rErm— s E.Ii‘f'

i DIRF TP

o

technique called “combining like terms”.

Example < Simplifying Algebraic Expressions

Simplify 9x + 3 = 7x
Selufion: -

Ox + 3 -7x = 9x+3+ (—7x) | (Definition of Subtractiop]
= Qx+ (-7x) + 3 (Commutative Property)

| = 9+ (-7)]x+3 (Distributive Property] |
= 2x +3 (Simplified) |

: ,A«PERFE@T% U,COM

Xty
(i) 2+ +25 6x°+ 207 +32%  (iv) x*42x+3, 4x° + $1:—
2. Find the sums of the following expressions.
(1) 2%+ 3x + 2, A4i*=5x + 4, 6x°+ 8x—1
(i) Za®—ab+b2. 8a’-3ab-2b°, 4a" + 8ab+ 4b°
(i) PP+ 4pg+q’.  2p°-3pg+5¢°, 3p +pg-2¢°
3. Subtract the first expression from the second in the following.
i) x+3y from 4x-—y (i) x°+ 3xv+ y? from 31‘2—5.1:}f— 2y
iil) a’b +bh'c + ac® from 4a’h-2b’c +éac’
4. Simplify:
() (x+y)+(2x=y) (i) (a®b—b")~(2a" b+3b%
(iii) (.rz_}- +2) — {21’2}* +5y2+ &) (iv) (6mz +3n) - [2m? + 5n)

_.#“
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Evaluation and simplification of an algebraic

expression with values of the variables involved

Evaluate x + y =9, if x =15 and y = 26.

Solution:

Xy -0=15+26-9 (Replace & with 15 and v with 26)

=41 =9 (Add 15 and 26) -
= 32 (Subtract 9 from 41)

 Proctice o

Evaluate each éxﬁression ifa=5,b=12and c=4. Lo
o) b+6 B 18-3c o2 g sa-(b-o)

o

PERFE . 0OM

Find the value of the Fulluwmg fx=6,y=5andz=2.

(i) x+y (i) 2x (i) 3x+y

If x = 4, evaluate the following.

() 4x* (i) 3x’-4x i) %
X

If x =1, y = 2 find the valve of the following algebraic expressions.
(i) x y + 2 (i) x°- 2x+3y (i) %x +% ¥
Fx=1,y=2and ; =-1 then find the value of the following
expressions:

(i) 4xpz (i) x+2yp=-3z (i) (x+p)°=(y-2)°

Evaluate the following by takinga=1, b=0, ¢ =-1.

) ab—c (if) [”;"]-%-ab i) a+5 +¢&
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1.  Fill in the blanks.
(i) The number ‘5" is called

(i) “x"is called

(iii) In @ + b number of terms equal to

(iv) The coefficient in 3x is

2 Encircle “T” if the siatement is correct and encircle “F™ if it is false.

(i) The number of terms in x° + 3x Is two. | T-F
(ii) 7 < 16 is true sentence. T =F
(iii) 6x —4x = 2x Is true sentence. | T =F
(iv) 1% and x are like terms. S

3. Choose the correct answer.

0 fopzaeee G [241). COM

a) expression b) sentence . ] equuhon

(i) 3<0

~ a) true sentence b) false sentence ¢) open sentence

(iif) Ii‘}f and -xyi are
a) like terms - b) unlike terms ¢} constants

(iv) Number of terms in the expression 2x°+ 3x + 4 is/are
a) one b) two c) three

4, Simplify each of the following algebraic expressions by mmbininh
like ferms. |

(i) 5x—8x | (i) 5y-2-8y-6
(i) 2(3a—6)—4(4a+6)  (v) (6-1)—4(4=7)

5. Evaluate each of the following algebraic expressions.
H) 3.1'—'-4‘}? +z when .T:Q: Yy = —-3, r==5

(ii) 8 (x—6y)whenx=5andy=3 |

107

= -
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%* Algebrais a generalization of arithmetic.
** A constantis a quantity that remains unchanged and fixed.

“* A variable Is g letter of English alphabets that represents an unknown
quantity.

+* The coefficient of a variable is the number that is multiplied by the varigble.

% Theterms are the parts nf‘n#gebrufc expression.
& Monokil ardbreleadndiiln i oo V]

“* Binomialis an algebraic expression consisting of two terms.

“* Trinomial isan algebraic expression consisting of three terms.
% Like terms are terms which have the same variables and same exponents,

% Unlike terms are terms which have different variables or the same variables

of different exponents.

+ To combine like terms: The coefficients of the like terms are added or

subtracted.
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What! You'll Learn
%  Defineanalgebraic equation.
~$ ~ Differentiate between equation and an expression.

Define linear equation in one variable.

Solve simple linear equations involving fractional and

N

~ coefficients like %x +5=x- %

oly rﬁﬂllifaprﬂbﬁem: involving linear equations.

o
A Cansfrucr linear expression and linear equation in one variable,
>

e T e—

. |
As you continue to study algebra, you will learn how to describe

quantitative relationships using variables and equations. For ex

equation s=vf shows the relnﬁnnship between the variables s [distnnc;e], Vv (rot

or speed) and 7 (time). You will solve o problem about ballooning this |

9.1

. Left hqnd_slde -

.

tl""l‘:;::;}

Equation

Right hand side

mple, th

esson.
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Find the value of x. if 2x — 6= 0.

Solution: _
In the equation 2x — 6 = O... (1)

¥ =2

We try the following values of Xz
6=0,2-—6==Uﬂ'r-4=p

When x = 1, equation (1) becomes 2 X 1=

which is false.

- Whenx = 2, equation (1) becomes
9% 2—6 =0, or=2= 0, which is false.
When x = 3, equation (1) becomes,

2%3-6:D,nr6-ﬁ=ﬂ,ar020

911 > Difference Between An Equation And An
. Expression

TP E N
or more af the wmbols +' or — is known a5 @ nd when
=" it becomes

algebraic expressions are connected with the sign of equaility "=

an equation. For example, |
=1, x+2,2x=-1,x-2,2x 1 are all algebraic expressions.

x—1=x + 2 is an equation.

AR > Linear Equation

Consider the following equations:

(@) x=1=2x+3 (b) fx+m=0
In equation (a), the variable is x and its
exponentis 1. lﬂm. _uquﬂﬁﬂn in one
In equation (b), the variable is x and ifs _.\:ﬂﬂhhlﬁ, whﬁﬂ.'. the
exponent is 1, while [ and 72 are -?'-&xwm# af the: vnﬂuhlu;
certain constants. "i_!'-- 1 i'.if ﬂﬁﬂeﬂ' a ﬂﬂeur-

The equations given in (a) and (b} are all ? anise
cases of linear equations in one variable. >

_- - - ¥
¥ o - k, . I

. e S _ T
| bt o, e P, -..-::-j]_ AT L o
] § g . l‘u _ -,.. .-l.':.__ - - B
: L L.'=.i'.-.....-."l‘1".|ii IS s
N B/ -

-

s
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Gl > Construct Linear Expressions In One Variable

An expression in one variable in which the exponent of the variable is 1
is called a linear expression in one variable. For example, the uxpaner of a
variable x is 1 and the constant term is 5, then we can construct the ful’nwing
linear expressions in one variable xasx + 5 and x— 5.

The following are some other examples of linear expressions in one

variable:
(i) 3x+7 (ii) %y—? (iii) -—;-24-3 (iv) x+m

(OB > To Construct Linear Equation in One Variab -

Let us consider the following different linear expressions in one able x:
3x+2,x-3

Then we can construct the following linear equation in one variable x as:
3x+2=x-3

S oY=l od an s VI WaTnl ¥

variable:
3

() x+7=0 (ii) Ex+3=x—2

|
: . TESF

1 Solve the following equations to show that they are linear equdtions in |

one variable: | '

3 i
S._7_0 (i) =x-5=D2x+4
7 3 2 |
|
2. What should be the values of x which balance the following eqruﬂﬂns:
i) x=0 (i) x=-5=0 (i) 2x+1=3

(i) 4x+13=0 (i)

3. Which of the following equations are true or false for the given values.
i) x+5=9whenx=3 (i) y=7=0 wheny =7

_-l—'l_'_—l

i
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i} The same number is added to both sides.

ii) The same number is subtracted from both sides.

iii) The same non-zero number is multiplied to both the sides.

iv) The same non-zero number is divided to both the sides.

By the solution of an equation we mean to find out the value of the

variable for which the equation is true. That value of the variable which makes

the equation true (or satisfies the equation) is called the root or solution of the
equation.

- ™ lllll'lr‘ Solve an Equ&itiﬂn

Which value 15 the solutionof 2x + 1 = ?'?
l) 6 i) 5 i) 4 iv) 3

~PEREEQTR4U.COM
nluﬂun is the value that make eaquaﬂnn true.

Test each value.

i) 2xx+1=7 i) 2x+1=7
206y +1 =7 2(5)+1=7
13¢7 11£7

iy 2x+1=7 vy 2x+1=7
204)+1=7 23)+1=7
OF7 7=7

Since 3 makes the equation true, the answer is iv).

b R ————

= i W --—__.-_ ___ . --1- = o — e e i = _-...
E m - A ; . _' -3 ‘-:I = Jﬂ-.—-'iﬁ =1

L & R e e g P -F‘
Find the value of k that n-sz %m‘ 3

b "' = ==
tl._l,_. ,.?..J-f--_-‘: -_ » |.I
49 d i =

—— 1
E =
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Solution:

I Check:

Solve the equation Ex + 8 = —

1 1

3

Given equation is 121: +5=x- 15

lp-lx+5=x-lx—1-
2 2 2 3

e
5=_ i
2773

=5 -

.

I

On

1 1 1
— X —_ —
2 33

W | -

16 _

- X
3

N | =

E;— = X is the required solution.

Put x = 3—: in the given equation %
_1_ E + 5 :E LS
2 13 3

32

Hence x = = satisfies the given equation.

|
(Subtracting ?x to both

{Simplifying)

{Adding 13 to both sides)

!

(Simplifying)

REREECT24l-COM-

(Simplified)
1
X+ =X——
3
]
3

sides)
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Solve the equation 0.5 x + 5§ = x -0.75.
Solution:
The give equationis0.5x + 5 = x-0.75

-05x+05x+5=-05x+x-075 (Subtracting 0.5 x from both sides)

5=05x-0.75
5+075=05x-075+ 0.75 (Adding 0.75 to both sides)
56?55 1 00;.551 (Dividing both sides by 0.5)

= DS
batnt i
x = 97D

5

x =11.5 (Simplified)

Check: x = 11.5, which is the required solution.

P Bt 52 (T OM

10.75 = 10.75
Hence x = 11.5 is the solution of the given equation.

P > Problems On Equations '

We come across many real life problems, which can be solved by the
help of linear equations. This is explained in the following examples.

Example 1 Solve

Seven less than three times a number is =22. Find the number.
Solufion:

3n -7 ==22 (Write the equafion)
3In=7 +7 ==22+7 (Add 7 to each side)
| 3n=-=15 (Simplify]
n==5 (Mentally divide each side by 3)

| Tl i - . et iy ; =
[ ] = ol = -
L i - i --:: _‘:' - R =
3 ™ g e -
[ i _ [t L o 7
o )
. r, "
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Seven more than three times a number is 31. Find the number.

Solufion:
3n +7 = 31 (Write the equation)
| 3n+7-7=31-7 (Subtract 7 to each side)
3n =24 (Simplify)
n=28 (Mentally divide each side by 3)

Therefore, the number is 8.

Example Solve an age problem

Saima is 6 years older than Fatima. Find the age of Fatima r Saima is
three times older than her. |

PERLEGLZ4U.GOM

L]

On the other hand Saima is 6 years older than Fatima

Solution: i

sageof Saima=x+ 6 years....veveeeniensnan2)

Hence accerding to given condition, from equation (1) and [£], we gef

!
x=x+6
Ix=x==x+x+6 (Adding — x to both sides)
2x=6
x=3 (Dividing both sides by 2)

..age of Fatima = 3 years

and age of Saima = 3 X 3 = 9 years

R e A e e
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Berisee

1. Wrife any two equivalent equations of the following equations:
i) x+3=0 (ii) 2x-5=0
(i) 3x+1=2x (iv)] 4x-=7=x+5

2. Solve the following equations and find the values of the variables.

() x=-5=2 (i) x+9=11 (i) x—4=-=9
(iv)] 3x+1=7 v} 2x-7=-8 (vi) 2x=3 =x+1
(il =% # H () 2= 2 e ok

3 3 R

.

(ix) §+11y=13y+1 (x) ;y+3=}:+2

PERFECISATEOM

- L 5 is ndded h: u n?ﬁer then the number bmmes 1 2. Find the number.

4. If Q is added tc a number then the number becomes 25. Find the number.

5. It 5 is subtracted from a number it becomes 13, find the number.
6. Find the number whose 3 times when subtracted from 9 becomes 12.

7. W5 is subtracted from 3 fimes a number the result is 146. Find the number.

8. The length of a rectangular farm is twice its breadth. If the perimeter of

the rectangular farm is 321 meters, find the length and breadth of the
farm.

?. Age of a father s twice the oge of his son. If father is 16 year older than
his son, find the age of father and his son.
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10.

11,

Find the value of the variable, which balance the following Equipitions.

bles:
3
2

ations:

(i) 3x+5=8 | (i) 0.4y—25=35.5

Evaluate the following expressions.

(i) 2x=5 when x= 2 (i) 2¢°+3x"+5x—3 whenx =1
Evnluate 1hé following expressions for given vaives of the varid

(i) 3(x+y), whenx=5,y==2 [ii)] 8xy, when x= _—; and y+=—
Wl:lui _5;;@ be the value of t which balance the following equ

i) 0.4¢+0.5=0.3¢ (ii) %r—ﬁ»— ]

Determine whether the foliowing equations are true or false foy given

values of the variables.

0 B E kA C [oi3HF, C@M

Solve the following equations and find their roots,

S8
i == i) 2lx-3)=4
(i) 23' 3" 7 (i) 2{x=3)
(M) 4+ 2)=3(x=1) (iv) 0.37-0.5 = 0.2y

The sum nf a number and 9 is =2. Find the number.
The sum of =5 and a number is ~1 5. Find the number.

The difference of a number and 3 is — 6. Find the number.

When 5 is subtracted from a number, the result is 16, Find the pumber.

Nadia is five years clder than her brother Najam. The sum &f their

ages is 37. How old is Nadia?
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_ Summary

'

% Algebraic equation: Two algebraic expressions form an equation when

they are related with each other by the symbol of equality i.e '=',

o
v

Difference between an equation and an expression: Combination of
numerals and variables connected by one or more of the symbols '+' or
—'is known as an algebraic expression and when algebraic expressions

are connected with the sign of equality “=" it becomes an equation.

IO NATOAI  \ N
%  [Linkas ﬁmﬂ E‘LM’ ir‘;éuquﬁmvein& variable,

where power of the variable is 1, is called a linear equation in one

variable.

o5 Linear expression in one variable: An expression in one variable

where the power of the variableis 1.

Equivalent equations: Equations with the same solution are called

equlfulenf equations.
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Draw a perpendicular to o given line from a point on
=L mpnm&

- Brnw a perpendicular fo a given line, from a point outside the line,

'-amelvon.

us#ng compasses.
Use compasses to:

¢ construct an angle equal in measure of a given angle,

PEREEL T2 U'CON

® divide a given angle into four equal angles,
® construct the following angles:

607, 30, 157, 90°, 45", (22L)°, 75°, (671 , 120°, 150°, 165, 1
Construct a triangle when three sides (SSS) are given.

, 1357, 105°

Construct a triangle when two angles and the included side (ASA)

|

n it using

~®  Caution: Sum of two sides should be greater than the third side. ’

Construct a triangle when two sides and their included angle (SAS) |
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Engineers, architects and builders make use of geometry before they
build buildings, bridges and other structures. Geometric awareness, such as the
use of shapes, lines and figures, is necessary fo design different projects. The
knowledge of basic constructions such as construction of triangles, rectangles,

squares is very useful in everyday life.

RN > Add Mu;wres of Twe or Mnr Lil SQﬂlnH

Two line segments measuring 1.8cm and 2.5cm are given. Draw a
line segment whose length is equal to the sum of the lengths of the
given line segments.

Solution:

- T M
—1.8cm— &— 2.5cm—¥
4 4. 3cm .

Given: Two line segments 4B and CD measuring 1.8cm and 2.5cm
respectively.

Required: To draw a line segment whose measure is equal to the sum of the
measures of AB and CD.

Steps of Consiruction

| e

1. Draw a line XY

Take a point Lon XY . e
With L as centre draow an arc of mAB which cuts XY at M.

With M as centre draw ancther arc of mCD which cu‘l‘sw at N.
LN is a line segment such that m LN =m AB +mCD.
With the help of ruler we see that m LN = 4.3em.

€t B e 0N
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Draw a line segment whose length is equal to the sum of lrru.='.w.15un-:qf.\ﬁE
of itr:ae line segments 4B, CD and EF where m AB = 2.4cm,f
m CD = 1.5cm and mEF =3.2cm.

Yerieciz

| Solution: e B
C % P |
E
3.2am F
\
e 7 . ——
= . M N
— 2.4em ———ik-1 .5cm M———3 . 2em ——3
e Z.lcm >

Given: AB, CD and EF are three line segments whose meusures are
2.4cm, 1.5cm and 3.2cm respectively.

FR&qmrﬂd To draw line segment whose length is equal to the sum of measures

| 5rap5 of PEEFFC -! “T -1’ . i_; f!} 'E%uj;

Draw a line X}"" }

N

Take @ point K on X?
With K as centre draw an arc of radius mAB which cuts X '_Yf at L.

bW

. With L as centre draw an arc of radius mCD which cuts KYI at M.
With M as centre draw nn arc of radius mEF which cuts )(Y m N.

6 KN is the required line segment. Hence mKN = mKL + mI.M‘ + mMN.|
I . With the help of ruler we see that mMKN = 7.1cm.

tn

I‘Hh IR :
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Subtract Measure of a Line Segment from a
Longer One

10.1.1 )

Example § 1 § Drawlines

Two line segments measuring 7.5¢cm and 3.2cm are given. Draw a
line segment whose length is equal to the difference of the givenline

segments.

Solution:

7.5ecm

3.2cm
o | 2
R Q

Given: Twu line segments AB and CD measuring 7.5¢m and 3.2¢m

PEREECT24U.COM..

E&qulred To draw a line segment whose measure is equal to
of the measures of ABand CD.

Steps of Construction
1. Draw P_Qequni in measure to AB .

2. With P ascenter draw an arc of radius equal to the measure of CD
i.e. 3.2cm which cuts PO at K.

3. RQis the required line segment whose measure is equal to the difference
of AB and CD i.e. m fTQ —m AB —mCD.
4. With the help of ruler we see that m RQ = 4.3cm.

Practhice
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uﬁummmmmm an u}m
makes uu angl& uf ?B“m fhe glm line s&gmam, is called its Right

SENL 1 | Draw Perpendicular

A line segment is 5.6cm long. Draw its right bisector with the help of |
compasses.

ISquﬂun: %’ .

Given: ABIs line segment measuring 5.6cm.

“““”"“‘RE’RFEC?%U

| Steps of Construction

1. Draw 4B 5.6cm long.

2. With 4 as center draw arcs of the same radius but more than hulf of
m 4B above and belnwAB

3. Without ' changing the radius and taking B as centre draw arcsthat cuts ..
side of AB cutting the arcs already drawn ares at P and 0.

| 4. Drawline PQ which intersects A% otR.

| 2 PQ is the right bisector of 4B i.e. makes an angle of 90 at R, and
divides 4B into two equal parts AR and BR.
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| Draw @ perpendculur fo a glven line from a point on
it using Compusses

Draw a line AB . Take a point C on it and draw @ perpendicular

to AB at point C. Use compasses and ruler only.

l
Solution: R

——
A P C QB

| eePiE G COM

Required: Draw a perpendicular fo AB atC.

Steps of Construction

1. Draw AB and take a pointCon it.

—

5 With C as centre draw arcs of equal radius to cut AB atP and Q.

3 With centres P and Q and radius greater than halfof PQ, draw two

arcs to cut each other at R.

4. JoinCtoR.

\ 5. CR is perpendicular to AB atC.
— — = I e B

Pratatice = S ——
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Draw a perpendicular to a given line, from a point
oulside the line, using Compasses

C is a point outside a line AB. Draw perpendicular with the help cJF.

compasses, from C to AB .

Solution: C
P IR Q,
P : —
| A M SEet, B

ahens [ b e i . (C O\

Required: Draw perpendicular with the help of compasses, from C to AB .

Steps of Construction

1. Draw AB and takeC, a point outside AB .

2. With C as cenire, draw an arc of suitable radius to intersect AB atP
and Q.

3. With P and Q draw arcs of equal radius to intersect each other at S.

e |

4. Draw E intersecting AB atR.

—

5. CR is the required perpendicular.
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1. Draw two line segments 3.8¢m and 2.6em long. Draw d line segment
whose length is equal to the sum of the lengths of these two line
segments,

2 Draw three line segments 2.8cm, 3.4cm and 4. 1em long. Draw a line

segment whose length is equal to the sum of the lengths of these three
line segments.

3: Draw AB and CD where mAB = 4.5¢m and mCD= 3.5¢m. Draw KL
such that mkL =m 48 + mCD.

4. Draw KL, PO and MN such that mKL = 2.9cm, m PO = 3.2cm and
m MN = 4.1cm. Draw AB where mAB = mKL + mg_? + mMN .

5. Draw a line segment 5.2cm Ic_uﬂr Cut off a segment 2.3cm long from 1t.
ifin

Ny PEREEETHGEM

é. Draw AB such that m AB = &.5cm. Cut off AC such that m AC = 2ern.
What is the length of CB?

v
7. Draw line 55§n1en15 of the following lengths:
= (i) 4.8cm (i) 5.4cm (i)  6.6em
Draw their right bisectors by using compasses and ruler.
8. Draw line segments of the following lengths.
W™ (i) 3.5em (i) 4.4cm (i) 5.5cm

Take a point on each segment and draw perpendiculars to the given
line segments. (Use ruler and compasses only)

9. Draw line segments of the following lengths:
(i) 4.5¢m (i) 5.2em (iii) 3.8cm

Take a point outside each segment and draw perpendicular to the
given segments from that point. (Use ruler and compasses only).
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10.2 ’ Construct an angle equal in measure of
' by using compasses

B P C

Given: ZABC is the given angle.

Required: Construct ZXYZ so that m/XYZ = mZABC.

e ErRFECTM-u’ CON

With Centre B and a suitable radius, draw an arc, cutting EE atP md

BAth

an arcto mn'rz atR.

arc at S.
4. Through S, draw YX . _
3. XYZ is the required angle.

Vil

2. Tdake a ray YZ Wlth centre Y and without changing the radius, drutli

| 3. With R as centre and radius equal to PQ, draw an arc to cut the former

m ..... o Ry — : ] fareni= = ai :1.' .
- A

ZABC is a given angle. Draw ZXYZ
equal to ZABC .

= |

127
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10.2.1 ),

[ |

Solution: A

Construct an angle twice in measure of a given angle
by using compasses

Example 1 Construct an angle

PQR is a given angle. Construct an angle at point B on BC
which is double in measure of ZPQR.

—p
Q X ];Il B K C

Given: ZPQR is the given angle . BC isa ray with B as its end poinf.

Requiregh Cmsfﬁu;l’iun E qu‘g_ﬂ an angle twice in measure to ZPQR.
o HERFECT24U0.COM

1. With centre @, draw an arc of sutable radius to cut QR and QP at X

and Y.
2. Wlth centre B and without changing the radius, draw an arc, which cuts

EC at K.
3. With K as centre and radius equal tnﬁ, draw two consecufive arcs to
cut the former arc at L and M.

4. Through M, draw BA .

5. ABC is the required angle.

PGR is o gm mgla. _onstr

arpolntsun Bthi;hnsdaubleln |
mmaafﬂQR - ,
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Solution:

Required: Bisect angle KIM.

_____

.lll |l..

R : > Bisect a given angle by using compasses {

Example 1 Bisect an angle

KLM is the given angle. Bisect ZKLM with the help of compasses.

Given: ZKIM.

Steps of Construction
1. m:EuE;E;FE firc of suisdile, rbcius fo cul LM Mim ot 4

2. With A ascentre draw an arc with radius more than half of AB :
l

3. With B ascentre draw an arc with the same radius to cut the rn:rmer
arc ar C.

4. Through C, draw 1P,

|
l
|
)3 I.P is the required bisector of LKLM le.m ZKIP = m z_’PLNIll
|
P
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Divide a given angle into four equal angles by
using compasses

NVOS HOT0D 'V 10221 95314V IA SOLLYWIHLYIN M) vepis 668

= Example 1 | Divide an angle

Solution:

Given: An angle ABC is given.

Required: To divide ZABC into four equal B L c

SIEPQJ ggn ricfio
g gﬁ? {"‘

ABC is a given angle. Divide angle ABC into four equal angles
with the help of compasses.

K

angles with the help of compasses.

Wnﬁ“ﬂ as :entr;Eru an mg% uld Q IIQ and Euf

K and L respectively.

With centre L, draw an arc with radius more than half of K .

With centre K, and without changing the radius, draw an arc to cut the
former arc atD.

Draw E;, which cuts the arc KL atM.

With L and M as centres draw arcs of suitable radius to cut each
other at F.

With M and K as centres draw arcs of suitable radius to cut each
other ot E.

Draw Eﬂﬂdgg}.
/ZABC is divided into four equal angles i.e. ZABE, ZEBD , ZDBF and
ZFBC.
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a) Construction of an angle of 60° by using compasses
Steps of Construction

- A
1.  Take a ray BC
2.  With B ascentre draw an arc of suitable
‘ : e E

radius, to intersect BC atD.
3.  With D ascentre and without changing the 60°

radius, draw an arc to cut the former arc aotE. B D >

C

4.  Through E, draw H
5.  ABC is the required angle i.e. m ZABC = 60.

b) Construction of an angle of 30°, by using compasses

As 30" is half of 60°, therefore we shall draw an angle of 60° and then
bisect it, to get an angle of 30",

Steps of Construction
1. Take any ray M .

> MLBEREEE T

3. Bisect ZYLM and draw LK the
bisector of ZYIM _

4. ZKLM is the required angle whose measure is 30°

M

<) Construction of an angle of 15 by using compasses

To draw an angle of 15° we shall first construct an angle of 60° Td then
find its one fourth to get an angle measuring 15°.

Steps of Consfruction ',’ i
1. Draw BC. i e el
2. At B draw an angleKBC whose K/ I

i i

measure is 600,

3. Draw BL , the bisector of ZKBC
ie.m ZLBC = 30.

Draw ﬁ, the bisector of ZLBC .
ZABC is the required angle whose measure is 15", |

4,
5.
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d) Construction of an angle of 90° by using compasses
We know that 90° = 60° + 30° = 40° + half of 40°, therefore we shall

proceed as follow:

Steps of Construction

1. Draw a ray E A
2. At B, construct ZQBC of 60° with “"‘,,,\ g f,‘"
the help of compasses. 2 X
3. Draw £RBQ of 60° adjacent to ZQBC. Eﬁ | ;,é .
4. Bisect ZRBQ. E is its bisector. L.
g-F &

5. Through S, druwB_Aj.

6. LZABC is the required angle whose

measure is 90°,
N NN g :
L ) :!- =-_.;.;;,. ||
e) CunﬁfruMnﬁuﬁab4I&4UmQD M
We know that 45° = Half of 90°, therefore we shall draw an angle of

20° and then bisect it to get an angle of 45°,

Steps of Construction

1. Take a ray ai
, ck
2. At Q, draw an angle of 90 with the
P/

help of compasses.

3. Bisect ZCQR. Ei; is the bisector.

4, ZPQR is the required angle whose Q
R

measure is 45°,

= RRaNE CH - &1 =L e R .

R e
-, -
| -~

e R < TR TP A e
il P S e [ e Sl |
S 132 JE e e

perfect24u.com


https://www.perfect24u.com/
https://www.perfect24u.com/

e X '="..!'E_L

(;l'-,:v.:*ﬂ"_——-—

o

f) Construction of an angle of 22‘; by using compasses.

we will have to bisect the angle of 45°
Steps of Construction

1. Draw E.

2. At Y, draw an angle of 90° by using
compasses m LAYZ = 90,

3. Bisect ZAYZ. YB is the bisector of ZAYZ.
- m ZBYZ =~;——{9o") =45,

4. Bisect Z/BYZ. YX is the bisector of ~BYZ .

il ¢
7 "‘3

] 5
We know that 22 5 = half of 45. Therefore to draw an angle of 22

|
!

2 1l

m ZXYZ =l(45°) = 22-13 :

5. XYZ is the required angle meawring 22—

0 confE Rl O e o

Steps of Construction
1. Draw QR

2. At Q, draw angle ZAQR and ~/BQR
measuring 60° and 90° respectively.

3. mZBQA =m ZBQR —m ZAQR
=90 -60"=30

4. Bisect Z BQA. QP is the bisector .

e |

m ZPQA = | (30°) =15° 5
2 R
5. _ZPQR is the required angle measuring 75"
(- m ZPQR = m ZPQA + m ZAQR
b |

=15+ 60 =75")
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h) Construction of an angle of 6?1; by using compasses

Steps of Construction
1. Draw MN

2. At M, construct £ AMN measuring 60° and ZBMN measuring 90°.

3. mZBMA =mZBMN —m LZAMN
= 90°-60°= 30°

4. Draw ﬁTﬁE , the bisector of ZBMA,
i.e.m ZCMA = 15.

5. Draw ML, the bisector of ZCMA

ieem ZLMA = 7l2 :

6. ZLMN s the required angle measuring 6?~]— ]

‘Y = r N = o | ?
- PHRFEE 124U.COM

=71 + 60 =671)
2 2

i) Construction of an angle of 120° by using compasses

Steps of Construction
1. Draw BC

2. At B, construct £ZKBC whose

. 0
measure is 60,

3. Construct ZABK atB equal in
measure to ZKBC and adjacent to it.

4, Measure of ZABC is twice the measure of Z/KBC .

ABC is the required angle whose measure is 120"

e ——'—’-/

=
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Cn

Construct angle of the following measures with the help of protractor:
(i) 65° (i) 73° (i) 55°

Construct angles equal in measure to these angles by using compasses
and ruler, |

Construct angles of the following measures with the help of prlotractor:

(i) 35° (ii) 42° (i) 70° |

Consfruct angles twice in measure of the given angles h)r using|
compasses and ruler. |

Construct angles of the following measures with the help of protractor:

i) 76 (i) 68° i) 98" |

et heze cgler it T el of compatses. Hecsre sec part

Construct angles of the following measures with the help of ;::r'plr::f:fc.r:
(i) 96 (ii) 1 12° (ii) 128
Divide these angles into four equal angles with the help of :n+pums.

Construct angles of the following measures by using compasses #md ruler
only:

() 150° (ii) 165° (i) 135°

(4} 105“ |
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Construction of a friangle when measures of all the

three sides (S85) are given

Construct a triangle ABC when m AB = 5cm, mBC = 4cm and
mCA = 3.5em. : | ¢

Salution:

3.5 om 4em

A = B
steps of Construction 5c¢cm

1. Draw a line segment AB measuring Scm.

2. With B as centre draw an arc of radius equal in measure to BC i.e.
4cm.

3. zf;ﬂ;f ;; :ﬁ;gr; &W?T\? L?Ius C'ﬁ l ;ﬁure to

4, Draw BC and CA.
5. ABC is the required triangle.

- than e it o I Sied sid_a. mu mﬁ.hg verified |
memrhgﬂmﬁdﬁﬂfdﬁfm iangles. of is beyonc

(i) Similarly we cannot construct a fr
efmﬂflﬁﬂdu&mﬂl the
and 2em. |
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10.3 ]’ Construction of a triangle when meusures of| its tw
= sides (SAS) and their included angle are given

Example 1 1§ Construct triangle

Construct triangle KLM when m kL= 55m,mM = AFcrn and
m ZL = 105° | |

Selutian:
I \

Steps of Construction

1. Draw a line segment KL

whose measure is 5.5¢m.
| E K|

2. At point L, construct an angle KLX measuring 105°,

| 3. With L ascentre, draw an arc of radius 4em to cut EGTML
4
S

Join M to K.
KLM is the required friungle

Example | { Construct triangle

- Construct A PQR when m PQ= 5cm, m ZP= 30"and m 2Q = 75"

| Steps of Construction

1. Draw a line segment PQ whose
measure is S5cm.

| 2. A;J" P, construct ZQPX measuring

3

3. At Q, construct ZPQY whose
measure is 75°.
— FESEN

4. PX and QY intersect each other atR.
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Construction of a right-angled triangle when the measures
of its hypotenuse and one of its sides (RHS) are given

Construct a right-angled triangleXYZ in which Y B
is a right angle, m XZ = 5cm and m XY = 3.5cm.

Solution:

Steps of Construction T

Draw a line segment XY whose measure is 3.5cm. 5 ek E’\

At point Y, construct ZXYL of measure 90"
With X as centre draw an arc of radius 5cm to intersect "I’I. atZ.

Join Z to X.
A XYZ is the required triangle.

O

Construct A ABC., when

(i) m AB =7cm,m BC =3cmand m CA =6¢cm

(i) m AB =4.5cm, m BC =3.5cmandm C4 = 2.5cm
Construct A POR, when:

(i) m PQ=Scm, m ZQ=45°and m OR=4cm

(i) m PQ=5.3cm, m ZP=60°and m PR=4.2cm

t-Jd

r_‘,_J.

Construct A KLM. when:

(i) m LM =5.2cm, m £L=45" and m £M = 30°
(ii) m KL =4.6cm, m ZK =90° and m £ZL = 60°
4. Construct A XYZ, when:

(i) m XY=3cm,m XZ = Scm and m £Y =90°
(11) m}’Z 65cm,n1XY 250mandmzﬁX—~m°

i =] - = 1.___.

:-= -

- -:l.: ‘-'!‘_-‘_'i--:- =0 .=

: “Ii = y s it RS



https://www.perfect24u.com/
https://www.perfect24u.com/

Draw AB and CD such that mAB= 3.6cm and m CD =
KL where mKL. =mAB+m CD. Measure the length of

Draw XY 5.8cm long. Cut off XA where mXA =2.6cm.
length of AY.

S e =5
Draw KL such that m KLL =6.4em. Cut off KT where

Measure the length of TL .

Measurd|ithe
I

mKT =3cm.

Draw AB 5.8cm long. Draw its right bisector with the help of ruled and

compasses only, .

Draw AB 4.8em long. Take a point C on AB such that mh AC=1.6
At C, draw a perpendicular to AR by using ruler and compasses

With the help of protractor, draw £ ABC such that m
Using ruler and compasses only

(i) Construct an angle equal in measure to £ ABC.

(i) Construct an angle twice in measure of £ ABC.
(iii) Draw the bisector of £ ABC.

(iv)] Divide £ABC into four equal angles.

Verify the measures with the help of protractor.
Using ruler and composses only, construct A ABC, where
() mAB =6.5cm, mBC =4cm and mCA = 3.5cm
(i) mBC =4.4cm, m£B=22; andm£C=67~1£—

(i) mMmAB =4.5cm, m 2 B=90° and mAC =5.9cm

Z ABCHBO®
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o With the help of ruler and a pair of compasses,

(i) A perpendicular can be drawn to a line from a point on the line
as well as from a point outside the line.

(ii) Right bisector of a given line segment can be drawn.

iii)  Angles where measures dre the multiples of 71—2_- can be

constructed.

(iv)  An angle con be constructed whose measure is

PiREECT24U.COM

(c) half of
(d) one fourth of

a giﬁn angle.

A triangle can not be constructed when the sum of the measures of any

fwo of its sides is less than or equal fo the medsure of its third side.

: A friangle can be constructed when:

(i) measures of its three sides are given.

(ii) measures of its two sides and their included angle are given.
(iii)  measures of two of its angles and the included side are given.
(iv)  measures of its hypotenuse and one of its sides are given.
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at You'llLearn i |
* —thpeﬂnmrﬁ e :ﬁn&uruu-ofusquuramd'nr&ctmg' gle.

ﬁ' ; Fbidumof path (inside or outside) of rectangle or square.
<o _ Solve real _ﬂfe-pmblarrﬂelqed to perimeter and area of a square
; | tlnd rectangle. 5§ |

8 szﬂ altitude of a geometric figure as the measure of iht‘[

mathematics. The unit and topics of area and perimeter are Imﬁnrtunt te
mathematics because they are the physical aspects of mathematics. They are
the foundation for understanding other aspects of geometry such as voly

and mathematical theorems that help us understand algebraq, trigonometry,
and calculus. |

RN > Perimeter of g Rectangle |
RR NI > Definition of Perimeter of a Rectangle

The perimeter of o rectangle is twice the sum of the length and width.

I ,.-ul"..rq.ﬁ-m. T
P=l+]4+w+w > Distance around o

( figure is called its |
P=20+2w or2(+w) |4 iy :.:ned 4|



https://www.perfect24u.com/
https://www.perfect24u.com/

Find the perimeter of the rectangle.
Solution: 11units

P=2(+w) Write the formuic.
P=2(1}+5) Replace /[ with 11 and w with 3.
P=2(16) Add 11 and 5.
P = 32 units Simplity.

5 units

—___F—-_-—

RMBY] > Area of a Rectangle

The area of rectangle is the product of the length and width.

* Find the Firza of a Fectangle

Find the area of the rectangle shown. o

Solution: e

Tharectuﬂglehmnnnruuof‘?xil A?_w%:l_h'i
or 36 square unifs. o |

Find the area of the rectangle with length 15 metres and width

7 mefres.
Solution: 15m
A= IW Write the formula. =
s 7m
A=15%X7 Replace [ with 15 and w with 7. =

A=105m" Simphfy.
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. (its width.
Snluti_un -
: T A=]w Write the formula.
: 16 =8w Replace A with 16 and / with 8.
2=w Mentally divide each side by 8.

Thus the width is 2 feet.

Practice:

The zrea of a rectangle is 16 square feet. lts length is 8 feet. Find

l Find the perimeter and area of a 14-meter by 6-meter rectangle.|

The perimeter of a square = 4 X measure of one side.

P=s+s+s+y

PEPRFECTA4U CC

Length of one side = 36m
Area of the square = (36 X 36)m?
= 1296m?

Find the area of the square shown.

B
Solution: = ai SR

The square has an area of 3 x 3 Areh=

or 9 square unifs. !'
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Solution:

5.2 meter, find its perlmutar

Length of one side of the garden = 5.2m
Perimeter = 4 X 5.2
= 20.8m

S & g

Example . 4 _FindF’srimeter

Solution:

Four square shaped flower beds having one side 2.5m long were

formed in a rectangular shaped garden measuring 18 X 5m. Find the
perimeter of the garden. Also find the perimeter of four flower beds.

= 18m
Length of the garden =18m
Breadth of the garden =85m
Perimeter of the garden = 2 (length + breadth)

=2(18+ 5 )m
=2(23)m
= 46 m.
Length of one side of the flower bed = 2.5 m
Perimeter of the flower bed= 4 X length of side
=4X25m
=10m
Perimeter of 4 flower beds = 10 X 4
=40m_

I_
(]
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Find the missing dimension in euch rectangle. |

(i) (i) W (iifi)

Find the perimeter and area of each figure.

(if)

1in

Find the perimeter and area of squares having one side equal to:

(i) 3.6m (iii) 5%em

R REECT 244 OM

(i) Length Breadth = 5 cm
(i) Length = 40.2 m, Breadth = 27.8 m

Assembly ground of a school is 150m leng and 100m wid
cost of its brick flooring if the rate is Rs.1500 per 100m".

total cost, if the rate is 545 rupees per square meter.

Perimeter = 70m

A room having Sm length and 3.5m breadth is to be carpeted. Find tite

in

e. Find th:!e

A gardener made 6 square shaped flower beds in rec’rungl.t:r garden

having length 20m and breadth 6m. If the side of each flo
2.5m, find the remaining trea of the garden.

er bed

The illustration shows a table mat which has a V
decorative pattern. IE
If each coloured square has an area of 1em’,

can you find;
a) the total area which is coloured?

5

B

b} the area of the whole mat? %

Is

S i
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RPN > Area of Path |

To find area of path (inside or outside) of a rectangle and a square:

-

A rectangular field is 5 units long and 3 units wide. Around this
field a pavement is to be constructed of one unit width. Find the

area of pavement.

Solution:
FFFFF S ea Sttt o S £ L e e
' | : I
' ! i ;
' 1 S
e ol - St 0 o=
'1 unit S units 1 unit
| I.
1
! 3 units :’
l ' |
) |
' i
|
i

— rl-l-—'--
|
|
-

a 1 & —=_.. E-—"lr -:i'-_ﬂ_ Bl - —3 - - -
RERERCTZ24.COM
' Arecrof the givertfield—= 3 xS squareunirs

= 15 square units
' By constructing a pavement around the field we get another
rectangle whose length and width are 2 units more than those of the

given rectangular field.

i.e. Length of new rectangle =5+ 1 + 1 = 7 units.
Width of new rectangle =3+ 1+ 1=25units.
Area of new rectangle = Length x width

=7 x 5 = 35 square units

Area of the pavement = Area of new rectangle — Area of given rectangle
=35-135
= 20 square units



https://www.perfect24u.com/
https://www.perfect24u.com/

pm—

;__-_1“:"‘""

Practice:

Solution:

Example 2

Solution:

A conference hall is B.5m long and 6.4m wide. A carpet is laid in
Hall. Length and breadth of the carpet are 8m and 5.

respectively. Find the area of the uncovered place of the conferen
Hall.

Area of the conference hall = 8.5 X 6.4 |
= 54.4m’ = i
Ared of the carpet = 8Xx35.9 @
= 47.2m
Area of the uncovered place = 54.4 — 47.2 l
= 7.2m" 1t
* 8 cm »
g 4 em
Find 1'he area of the shnded purt nf 3 | i >

i 5

A square flower bed has one of its sides 3m long. A sirip G S5m wldjeis
3

earmarked for planting roses inside the bed along with fI'L four si
of the square flower bed. Find the area of the strip. |

| Ggs s |
Area of the outer square = 3 X 3 E__ i l . I
= Om’ : | i
|

Area of the inner square = 2.5X 2.5 : | E
= 6.25m" : |

2 — s - - ===l

: = : I . ﬂ..ﬁJ’: :

.. Area of the strip =9 -6.25 b= : u

B 2.7.‘.iﬂr|2 I
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I— Example 4 Find Area

A square shaped garden is 30 m long. A pavement 2.5m wide is

i made all around it. Find the area of the pavement.
Solution:
Area of the garden = 30 % 30
= 900 m’
Length of the outer square = 30+ 2.5 + 2.5 h
| = 35m E
| Area of the outer square = 35x% 35 :
= 1225m? 30
Area of the pavement = 1225 -900
= 325 m’

A garden is 84m long and 68m wide. In the middle of the garden two
PR EECT24LC Ct-
e roads. nd e ingp MH.

Area of the garden = 84%é8 [ TT7T—

=5712m’
Area of road parallel to length = 84 x5

= o
= 420 m [ t].——

Area of road parallel to width = 68 x5
= 340 m”
Area of the inner square =5x 5
=25m’
l Area of the roads = 420+ 340 -25

Solution:

=760-25

=735 m’
Remaining area of the garden = 5712- 735

= 4977 m*
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Find the area of the shaded part of each shape.

i) )

—_—— “_

A square carpet of side length 3.9 m is laid in o
room measuring 4 m by 4 m. Find the area of floor
left uncovered.

A sq AAlrotid AN d\hgl been
constfuctad a ﬁ vteRsige pf e@@ry. Figehthe @ | of the

read.

i
]
1
f

|
A park is of square shape and one side of the park is 275 m long, A road

9m wide has been constructed along the inner side of the boundagry. Find
the area of the road, '

A rectangular park is 190 m long and 160 m wide. A road 8m wide has

been constructed along the outer side of the boundary. Find 'rhe:Luren of
the road. |

' |
A pavement 4 m wide is constructed along the oufer sfdei: of the |
boundary of o square shaped ground having its side of 13 mI length.
Find the cost of levelling the pavement at the rote of Rs.1.25 93'1 square
meter. |

A parkis 1 10 miong and 96 m wide. In the middle of the park twlo roads
4 m wide parallel to its sides are constructed. Find the area of the roads.
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lIIIE Altitude of a geometric figure - I

Altitude of a geometric figure is the measure of the shortest distance

between the base and its opposite vertex. Draw following figures on a paper.

N M

Measure CB,GD and ML
Take any point x on AB,Yon DE and Z on KL . Measure CX , GY and MZ .
What is the relation between the measures of (CB and CX ), ( GD and GY) and

(ML and MZ )?
Have you noticed that
YO DEL.- AT 7 ,
PERERGET24U.COM
mGY >mGD, and
m MZ >mML

Check by taking other points on A8, DE and KL and joining these points to C,
G or F, and N or M respectively. You will see that in each case m CB, m GD
or m FEand m NK or m ML is the shortest.

What is common in all these line segments?

These line segments are perpendiculars to the bases from the vertices ol the
geometric figures.

Measure of the shortest distance between the bases and its vertex is called

‘Altitude’. _ L e
In the above figures CB, GD, ML , KR, FQO. SD, PX and OY are the

altitudes.
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1141 To find the area of a parallelogram when

and base are given:

If a parallelogram has a base of base of b
units and a height of / units then the area 4 is bh

square units.

Solution:

a) area = base X height

=155
=60 cm’

Solution:

Base of the parallelogram

~.Area of the pardlelogram

-
m 2
-

St Y e ek

‘I'ﬁ_ahaighﬂs-_ ng'
of ﬂltitlld_ﬂx

; i
'R AND A é

ulﬁlud

b) area = base )(:i height
=2.5x 1{2

=3em’

— i

Find the area of a parallelogram with base 675 m and altitude 250/m.

= 675m

Altitude of the parallelogram = 250m

= (675 % 250) m*
= 168750 m*

.
f
|
i
|
|
4
|
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To find the area of a triangle when measures of
the altitude and base are given:

If a triangle has a base of b units and a height
of / units, then the area A is % bh square units.

A= = bh

Al
2

Example { 1 | FindArea

Sclution: | ﬁw{hiﬂf&’ g@ﬂgﬁm Unng@ G E“

The area of each of the three triangles below Is 6cm’.

i W W .

[#%]
w3

4em

4em

g

I

Area (of a triangle)

L - —_— = — —

Practice

d_ T, nd
=
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The signal flag shown represents the number five. Five the nr:&u of the
blue region. To find the areq of the blue region,

the triangles from the area of the square

|
4 L O C I\ F
s PERFEC [ 24U.COM

Area of the square

=i
A=14x 14 ' ‘

A=196 in".

Area of the triangle y -
| 1 T e
T g = h . o~ ] . . |
. 4 2 5 — :
14| ——I
-;- X 10 X7 I i |

A= 35in’. |

The total area of the triangles is 4(35) or 140 square inches., iSo, the

area of the blue regionis 196 — 140 or 56 square inches. | |

subtract the fnreus of

14 in|

A,.:

# | 1 pe—

mpereem—,—
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If a trapezoid has © bases f.}f b units and a
height of A units, then the area Als = h(ﬂ + b) square

units. = _5 hia + b)

Example 1 | Find Area of a Trapezoid

Find the area of the trapezoid.
Solution:

The height is 10 inches. The bases
are 16 inches and 52 inches.

A= 5h(b, +b,)

._-?1 (10) (16 + 52)

PERE®GT24U. (;OM

The area of the ﬁupeznid is 340 squura inc

Lengths of the bases of a trapezium are Qcm and -4:“1: If the area

of the trapezium is 39 cm’, find its altitude.

Solution:
Area of trapezium = J:.; (Sum of bases) X Altitude
or, 12 (9 + 4)x Altitude = 12 % 13 % Altitude
or, g x Altitude = 39

or, Altitude = 39 X %:'ﬁm
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NG
"f“

—— 10em ——

Find the area of each of the following trapezium.

(i Mo o o i |

G555 T\ 05m G5 w0 lanet20 mm Bemf O}
i ] = | +

—— 18m —s — 50 mm—» —20m —>

Find the area of g parallelogram, when:

et Tud At CIOM

Find the area of a triangle whose:
(i) Base =8cm  and  altitude = 5ecm
(ii) Base =7.5em  and altitude = 4em

i.
|
Find the arec of o frapezium when: Il
i) Length of base 1 = écm, Length of base 2 = 4em, and alfitude = 3cm,
(i) Length of base 1 = 9.2em, length of base 2 = 6.8cm, and altitude = 4cm
el ' _ |
Aslam prepared parclielogram piece of land having base 118m and

alfitude 8m. Find the expenditure on planting grass when the rate of
plantation is 0.35 rupees per square meter.

Base and altifude of o tricngular farm are 570m and 295n
respectively. If the rate of wheat production per square meter is kgl
find the total yield of wheat the farm would give.

The diagram shows a piece of metal « — 75 an = |
wﬂ'-'ih_,isstp be used for making o 1 N el g ol
iqunytud e. Find its area. 16 em| A=t 52 5 3

B 25k i - — ‘
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1)

-
{il.

1v.

V.

vi.

vil.

viii.

X,

X.

Choose the correct answer.

Perimeter of a square having one side equal to 15cm is:
(a) 225 em’ (b) 60 cm (c) 225 cm (d) 60 cm®

Perimeter of a square is 16.8cm. L ength of its side is:
(a) 4.2¢m (b) 0.42cm (c) B.4cm (d) 67.2em

Perimeter of a rectangle having length 11em and width 8cm is:
() 76 cm’ (b) 88cm () 19cm (d) 38cm

Perimeter of a rectangle is 208cm. Its length is 57cm. It width is:
() 47cm (b) 151em (c) 94cm (d) 52cm

Area of a square having one side 15cm is:

Lﬁk 5§\” ﬁ:ﬂD(’ZT ®M155:m

Areu of a rectangle having length 0.9m and width 0.5m is:
(a) 4.5m’ (b) 2.8m’ (c} 0.045m’ 0.45m’
Base of @ parallelogram is 10cm. What will be the area of the
parallelogram if the length of its altitude is 7cm?
(a) 34 cm’ (b) 68 cm’ () 70 em’ (d) 35cm’
Area of a triangle having its base 9cm and altitude 10cm is:
(a) 90 em’ (b) 45 em” () 76 cm” (d) 19em”

Bases of atrapezium are 9cm and &cm. If its altitudle is 4ecm,

its area is:
(a) 30 cm’ (b) 60 em’ () 36em’ (d) 24 cm’

Area of a parallelogram is 36m°. If

what is its base:
(a) 6m (b) 32m’ (c) 18m (d) 9m

e e - . . b s - |
3 - - a 3 - L . % K —
- -
- 5 & N =
F N o g ] o i 7T :
T I'_' . . - - = -
- i = - --‘_-‘-_I - (i m i »
F ] i S - A
- =1 - 5 i, i
- =k L
F‘ 1}

the length of its attitude is 4m,
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10.

Write an expression for the area and the perimeter. of eT'uch figure,
Simplify each expression.

(i) (i)

(iif)
557 7y

Find the area of each figure.

(i) (i) (i) |

7‘6m

APERFEEG»‘FMSW S

equalto 15 sq.cm, and b = 5, then find c.

If the perimeter of an equilateral triongle is 15 cm, find ThE length nf

each side, |

Perimeter of a rectangle is 125 em. If *rhe breadth of the rTecTungie-i&
25¢cm, find its length,

Perimeter of a rectangle is 50 metre. If the length of the rec’rpngi 5 q 5
metre, find its breadth. |

Area of a rectangular field is 90 square metre. If its length |# 12 metde,
find its breadth..

Area of asquare field is 225 sq. metre. Find the length of its sides.

Perimeter of a square is 14 cm, Find length of its side.



https://www.perfect24u.com/
https://www.perfect24u.com/

- — e

__.L'i"'l‘. 3

. -'--..—l“"__..-""'___I i " rs,

Eea
3 .:___ _ 1 -'_'.-i":-_:: I_; ;-:_}

—ﬂ.

o Perimeter of a plane geometric figure is the distance around it.

o Perimeter of a square; Four times the measure of one side of a square is

called its perimeter.

e Perimeter of the rectangle: Two times the sum of adjacent sides of a
rectangle.
o Area of a plane geometric figure is always shown in square units.

o Area of o square is obtained by multiplying the length of a side by
itself.

o Area of a rectangle: Product of length and breadth of a rectangle is
called its area.

A b b e 0 ke e

geometric figure and its opposite vertex.

o Parallegram : A quadrilateral having opposite sides parallel.
o Area of Parallegram: Product of the measure of base of a

parallelogram and its altitude.

e Area of a triangle: Half the product of the measures of base of a

triangle and its altitude is called area of the triangle.

o Trapezium: A quadrilateral in which two sides are parallel and two are

not parallel, is called a trapezium, Parallel sides are called the bases of
the trapezium.

o Area of trapezium: Product of half of the sum of the bases of a

trapezium and its altitude is called the area of a trapezium.
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WA > THREE DIMENSIONAL SOLIDS |

What Youlll Learn

B3 7~;Iﬁenﬁfy 3D figure (cube, cuboid, sphere, cylinder and mﬁL} wﬂh |
_ respect to their faces, edges and vertices.

| #Eeﬂneﬂnd recognize units of surface area and volume.

% Findsurface area and volume of cube and cuboid. e
o Scolve real life problems involving volume and surface area. |
BT T SRR W SASEITT

Why  It's important

The space that we live in has three
dimensions: length, width, and height. Three-
dimensional geometry is used to describe the

buildings ve-end-work-ingthe teolswe wark,
with, and the' oBject e Eraate  Geometry i

everywhere.

AN > 3-Dimensional Solids

Many well-known objects are solids with mathematical names: |

A dice is a cube. e A match box is a cuboid.

)

A football is a sphere. An ice cream is o cone.
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A solid body bounded by six equal square faces is called a cube as
shown in the figure. Detail of the cube is given below:

Square faces
Six square faces of the cube are:
OAC’'B, O’'B'CA’ (opposite faces) .
OAB'C, C'(F'A’B (opposite faces)
and C'AB'(Y, OBA’C (opposites faces)

Edges
12 edges of the cube are:
OA, AC', C'B, OB, O'F’, B'C, CA’,
OC, O'C', A’'B, O'A’, AR’

Vertices
8 vertices of the cube are:

A sni‘d bﬂd‘}f bmmded by six rectnngulur fums is culled a ::uhnid as
shown in the figure.

Rectangular Faces A’
Six rectangular faces of the mbnld are:
OQACB, OA'CHE (opposite faces)

OAB'C, COA'B (opposite faces)
CAB'CY, OBA’C  (opposite faces)

Edges
12 edges of the cuboid are:
OA4, AC, C'B, OB, OB, B'C, CA’, OC, O'C", A’B, 0’4’ AB’.

Yertices

8 vertices of the cubcid are:



https://www.perfect24u.com/
https://www.perfect24u.com/

A round evenly solid body is called a
sphere as shown in the figure. Hockey ball,
cricket ball, foot ball are some examples of a
sphere, Asphere has acenter C and a radius
(r= CA). Curved part of the sphere is called its
surface. _

A cylinder has two circular faces of

equal radius and one curved surface between eidge
them as shown in the figure. It has 2 edges, 2 b

plane circular faces and a curved surface. For E ; f
example a.pe - - Al 1 2NN Bei

Y Eme?wg A1l ¢ |/, (Reight)
jar represent a er. In %Lgaras T A « W\ F Vi
cyﬂnder his its heighi‘ r is the radius of the ;

circular faces, two edges and one curved | .---
surface.

A cone is a solid figure, which has one
circular face and a slanting surface, which

converges to a point above the circular surface
as shown in the figure.

Plane surface

— Verteiu

[ (Slant h;pight]
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V&8 > Surface Areas and Velumes _ |

Surface Araﬂ =
The fn_ﬂ:ﬂ ureu of the sur’r'm of a three-dimensiol

- . T N—

Volume | e
Volume of a solid body is the amount of space bounded by
its faces.

13N > Surface Area and Volume of Cube and Cuboid.

Surface Area of Cube
Let @ cm be the side of the squared face, \

Then area of one squared face =a X a—=a cm .

Surface area of the cube = Sum of areas of six -
squared faces = 6a cm’ a a \.
(3T OAI i Yol W
\A‘Hﬂrl‘l‘! nl’ﬁUh.' o | £ 4 C 3;=‘“
Volume of the cube = urea of base X height = length X breadth X height
Here length = breadth = h?ight: a cm A’ C ‘\‘:
Volume =a a a=a cm . N B’
o |
Surface area of Cuboid B ' 5 i
Let ¢ cm. b cm and ¢ ¢m be respectively " | A
the length, breadth and height of the cuboid. e s i

Then surface area of the cuboid = (2ab+ 2bc + 2ca) em’.
=2 [(length % breadth) + (breadth x height) -+ (height x length)]

=2 (ab + be + ca) em’

Volume of Cuboid
Volume of a cuboid = area of the base X height = length X breadth X haight
= axbxc

= abcim
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Example Find volume of Cube

Find the surface area of a cube of side 3 cm.

Solution:

=54 cm’

Here a=3cm
; a
Surface area =6 X g 3 em
) ) 3
EEL s w IN
3 c:mi

Example 3 Cobe s |

Find the volume of a cubical room of side 12 m.
Solution: ; ‘

Length of the cubical room =12m

Breadth of the cubical rﬂnm =12m

et oate o | 2200 ] C O\

-+ Volume of the cubical room =] 2 ¥ 2 X 1_2 m
= 1728 m

Example

Find the surface area of the cuboid.

Solution: "//

i
e L T A R R N R T P

S=2w + 2lh + 2wh L™

§ = 2(20)(14) + 2(20)(10) +2(14){10)
S =1240

The surface area of the cuboid is 1240 square inches. |
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Example

Find the surface area of a cuboid with length 12cm, breadth 8cm
and height 6 cm.
Solution:

Here a=12cm, b =8 cm and ¢ = 6ecm.

Surface area of a cuboid = 2ab + 2bc + 2ca _
=2(12 % 8)+2(8 x 6) +2(6 x 12) cm®
=2x96+2x48+2x72cm’
=192+ 96 + 144 cm”
=432 em’

|— Example

Find the volume of a cuboid whose length, breadth and height are
respecﬂvely equni to 7cm, 4cm and Bcrn :

' | > AL S 7/ R
Sol imm - | s e ) /4
’ | e N " y ["E‘_ U {a/ {._.-‘P ggr_i E
Here «= 7cm, b 4cm and ¢ = 8cm
Volume of the cuboid =g xbxec=T7x4x8cm’

= 224cmy’

L

Find the surface area and volume of the cuboid.
1S 2.

e

width = 4cm, height = 3em,

[T
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Find the surface ur&u of a cube whose one side is:
(i) 5em (ii) 4.5¢m (iii) 7.Bcm .- (iv) 6.9cm

Find the surface areas of the fellowing cuboids.

M| 4dem Se -
(ii) S5cm 4em Qcm |
(iii) 7.5m 3.4m 2m |
Find volume of the cube whose one side is !
(i) 1em (i) bcm (i) 4.5m (iv) 5.4m !
|

Find volume of the cuboids whose length, breudth and I:];ighf arel

et | 241 O

The side of a cubical pool Is 5 meters. Find its |
(i) Surface area (ii)) Volume | ‘
. | |

Sﬁme“th# pool is npu—n, its surfm ur#n will be ¢
surfhm ﬂrms of 5 faces.

A rectanguiar room is 4.5 m long, 3.5 m wide and 5m deep. Find its

(i) Surface area (ii) Volume

Volume of a box is 60 cm’, If its bose area.is 20cm”. Find its depth.

Give 2 examples of o sphere and draw their figures. |
Give 2 examples of a cylinder and draw thelr figures

Give 2 examples of a cone and drow their figures.
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Review Exercise

=% |1 A triangle lies in dimension.
2. Figures which lie in plane are called dimensional.
i is @ dimensional figure.
4. A cuboid is a D -figure,
9. Surface area of cube of @ cm side =
6. Volume of a cube of ¢ cm side =
8 Surface area of cuboid of sides a cm, b em and ¢ cm =
8. Volume of cube of side Tm =
Q. Volume of cuboid of sides 3 em, 2em, Tem = !

DY DE LT OHODAID |
10, g foedm: kere e bk & MM figures

A.
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Cube:
A solid body bounded by six square facesis called a cube.
o Cubiod: |
A solid body bounded by six rectangular faces is called a cubeid.
B ophere: -
An evenly round solid body is called a sphere.
o Cylinder:

A cylinder has two circular faces and one curved surface between them.

Cone: o o g kS |
A BEsR EE GIM&J@@MéWm heighs

which meet in a point.

o Surface area of cube:

5 . ? '
Surface area of a cube of side aocm = 6a cm

D Volume of cube:

Volume of cube of sideacm=a’em’

|
!
|
|
|
ot Surface area of cuboid;

Surface area of a cuboid of sides @ cm, hcm and ¢ em = 24b + 2bc|+

3,
2 caem

e Volume of cuboid:

3
Volume of a cuboid of sidesaem, hem and cecm = abec cm
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‘What You'll Learn -

“* _ Define data and data collection. | Rl = T
%+ Distinguish between grouped and ungrouped data. TN
‘ % Draw horizontal and vertical bar graphs.

g
. L, & a4 e
- ]y g L= 1- ‘—__':Fﬁz o ": -
— """"lr L . g‘\b.ﬁ-n—i
. A ——— =Nt -
B T N =
ey b

&%  Readapie graph.

—

-

For the development of country or fo improve any field of life, we have
to think many plans. For this purpose, we must need quantitative information,
and these are obtained by counting or by measuring. Hence to know about
something is called information and to represent them in a manageable way to

obtain useful results are :nllg_d__infnimqﬂm hun‘&dling.
= e e ormation X .

13.1 PN

KR MY > Definition of Data

The numerical facts obtained from the observations and measurements
or experiments is called data. The resulis derived from it are very useful for
future planning. For example; The performance of a student can be improved
by comparing the results of his preyiuus tests of Mathematics with present tests,

KR W] > Data Collection | |

Data can be collected by the following ways.
(i) It may be collected directly from concerned source.
(i) It may be collected through media (News papers, 1.V, computer, net,
magazines etc).
[iif) It may be collected through questionnaire.
(iv] It can be collected from office records, published papers or from the
people related to that concerned field.
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KR > Types of Daia |

- There are two types of data:
Ungrouped data |

Numerical facts which are obtained as such, are known as UPH"“”F’EE

data. 5 students of class 6th obtained 95, 94, 93, 92 and 91 marks out of 10
in Mathematics. |

b. Grouped data: |
Raw data when put in some order or arranged in different groups ‘i

called grouped data.

Example 4 Grouped data |

30 students of class éth may be divided into 5 groups hccar

to their scores out of 100 in the subject of Mathematics as gnhan baluj
s I
Scores | 0—20 |20-40 | 40-60 | 60-80 | 80-100

Given below the marks out of 100 cbtained by 15 students of cl?::ss 10th inl
a test of physics 70,72,75,76,77,78,76,70,83,77,79,80,73,74,73.

The above data mq'::*;‘«r he divided into fullnwing groups.
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Define grouped data and give one example.
2. Define ungrouped data and give one example.

3. The number of patients of kidney problems admitted in hospital during

a week according to their ages given below.
40,36,17,25,12,13,31,36,47,32,26,10,15,6,45,20,9,60, 19,4, 14.

Identify the type of this data.

4, Given below are the marks out of 50 obtained by 40 students of class 6

in a test of mathematics.

Quasim Shah thinks it as a arcuped data while Yasmin thinks it as an

ungrouped data.
Who iscorrect?
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@ Draw two mutually pefpendicular rays, one is horizontal ray 0x and
other is vertical ray oY .
. D% and Efmeet at point ‘Q’.

. Sclect a suitable scale along OY or OX according to given data.

o The given quantities are shown along OX and OF respectiyely.
" "PERFETT24t:.COM
- U Loms -_Ir. -:5‘- y. B N ‘:} w B E=

(i) Width of rectangles (bars) should be the sume@.
(ii) Space between rectangles (bars) should be eql_uuf.

N ¢

e Simple Bar Chart
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Solution:

for six years.

et

Year

2003

| Population (in lacs)

50

suitable scale.

Scale; One big square along OY represents 10 lac population.

Years are shown along OX .

To draw vaﬂ*l:ﬂl bar graph, sc

Y—axis and to draw hbrizam
~taken uhngx—ﬂxis. |

e
=

led
=

Population —»

bl
=

B

M

. i S ———
Draw two mutually perpendicular rays OX and OY . Select a
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Exampie _ 2 Draw Horizontal BarGraph ‘

Draw horizontal bar graph to show the marks obtained ﬁy Hamz#
in second term examination given below.

Subj'ect; English | Urdu | Maths | S.St | Isl. -Science'

Marks
ohtaited 96 90 100 80 75 60

Solution:
Select a suitable scale. |
Seale! Ope big square along 53.: represent 20 marks.
Subjects are shown along or.

y

PEREE



https://www.perfect24u.com/
https://www.perfect24u.com/

~J

given below.

. .—.-lvl-. —

e =
.

Draw a vertical bar graph to represent speed of a car in first four hours

Time

1st hour

2nd hour

3rd hour

4th hour

Speed

50 km

100 km

150 km

200 km

given below. Draw vertical bar graph.

Ld

The amount of rainfall in Peshawar recorded from April to September is

NN AT oOA -
Mofiths pril z E!uz 417 olist lﬁember
Rain fall = =20 30
in mm

Draw a horizontal bar graph to represent the product of wheat in
Charsadda during the year 1990 to 1994,

Years

1990

1991

1992

1993

[9494

Production in
tons

90

100

115

120

110

Draw a horizontal bar graph to represent monthly income of Aslam,
Akram, Bilal, Ahmed and Hamza given below.

Person

Aslam

Akram

Bilal

Ahmad

Hamza

Income
(in Rupees)

2000

3000

4000

5000

6000
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KICE > Pie Graph

- —

A student's typical day —

.____{,,

~ In pie graph, data is represented by the sectors of a circle. The sum of
medisure of the angles subtended at the centre of the circle is equal fo
angle subtended by an arc of a represents an element of the data.

u'

1 Use the pie chart acbove to answer these ques’rmns_

a) Which activity ook the most time?

360°. The

'b) How much longer did the student spend on hobbies than on wa’r:hi}mg_ TV?

c) What is the total time shown on the pie chart? Why?

a) Which is
i) the most popular way of getting to work

ii) the least popular way of getting to work? X

b) What fraction of the people

i) travel to work by bus ii) walk to work
Find how many travelled by each method.

¢c) Altogether 400 people tock purf in the survey

e e e s
i Tt | e FI--T' SELE= e T s S St
| 175 | T ——
..r _.I._- - i - .._____._'_'___—— - -

2 This pie chart shows the results of a survey. about how people travel fto work.
Travelling to work

Cycle
5%



https://www.perfect24u.com/
https://www.perfect24u.com/

A pack consists of 4 types of sweets in the pie-graph according fo
the taste of the children.

(i) Whichisthe favourite sweets?

(i) How many types of sweets are there?
(iii) Which two sweets are equally liked by the children?

(iv) Without calculation find toffees are what percent of all the
sweets.

Solution:

(i) As pie graph shows that chocolates make an angle of measure
150°, which is the largest angle as compared to other sweets.
This shows that chocolates is favourite sweet,

(11) There are four types of sweets.

(111) Bubble Gums and Lollipops.

(Iv) Toffies are 25% of all the sweets.

—— e e T EE— s ———

Remember

{176 |
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The following pie graph shows categorization of Haiis on @ plane.

(i)  Which category Is the greatest in number?

(i) Which category is the least in number?

(iii) The Pie-graph is divided into how many
categories?

(iv)] Women are half of men, true or false?

Solution:
(1) Men are greatest in number.

(1) Children are least in number

(iii) The Pie-graph has been divided into three categories.

|
|i]

2y
_| -
. E&r
|Il-’f
[ | i

. Ahmad has three types of animals as shown in pie graph, r:.d'ﬂ the graf
and answer the following guestions.

(1) Which type of amma] 18 greatest in number?
(i) Which type of animal is smallest in number?
(i) Without calculation, find the ratio of goats and cows.

2. Aslam obtained marks in different subjects as given in the pur graph .

Read the graph and answer the following questions. i

(1) In which subject did he obtain maximum
marks?
(n) In which subject did he obtain minimum
marks?
(1i1) Without calculation, find ratio between the marks

'};1

he obtained in Science and Urdu.

177 |



https://www.perfect24u.com/
https://www.perfect24u.com/

Fill in the blanks.
() Graph shows relationship between two different

(i) Data is set of facts.
(iiiy  There are types of data
(iv]  The whole circle for pie graphs equals percent.

(v) Sum of measures of angles in pie graph =

2. Choose the correct answer.
. (i) Numerical facts obtained from observation and experiments are
i called.
a. Figure b. Data
c. Frequency d. Classes
" BERFECTR4U.COM
a. Onétype . TWo ty =t 3
c. Three types d. Four types
(iii) In bar graph width of bars is
a. Equal b. Greater than first bar
c. Less than first bar d. Unequal

(iv) Pie graph is also known as

a. Bar graph b. Circular graph
c. Rectangular graph d. Line graph
(v) Sum of measures of angles in pie-graph is
a. 90° b. 180°
c. 270° d. 360°
(vi)  Pie graph is divided into
“a. Sectors b. Rectangles

c. Chords

d. Squares

AN YT ST Al T Y mvee Y W aaawe WY e T ey e ey v P N P
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Following are the ages (years) of 30 students of a school. |
16,13,12,14,8,9,15,4,7,6,11,10,7, 5, 6, 14, 13, 10,
5,4,16,13,12,9,6,5,7
Identify the type of data.

Draw a vertical bar graph to represent number of admission inja school ||
In different classes in different years. Detail is given below,

— i |
T 2000 | 2001 | 2002 | 2003 | 2004 || 2005 “
blsiof 50 40 70 80 90 100 J
admission i

The means of different students to go to school are shown in pie graph,
read the graph and answer the following questions, |

(i) In how many sectors pie graph has been
divided?

(i)  Which means is mostly used for going to
school?

Bar Graph: Bar graph shows reluhnnshlp between two c!iffﬂrent
guantities in the form of vertical or horizontal bars. |

Data: The numerical facts obtained from observations, measurements or

experiments is called data.

Ungrouped Data: Numerical information which is obtained as such is

called ungrouped data. ‘

|

Grouped data: When data is arranged in different groups of clusses it
is called grouped data, 1

Pie graph: Pie graph is that type of graph in which data is rePr&isented
by the sectors of a circle. ‘

e
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ANSWERS
LT EER L T S R B

1. i) ltis not well defined because some problems can be difficult for one
student but easy for others. So it is not a set.
ii) It is well defined because some difficult problems of the book can
be identified for Amjid. So it is a sef.
iii) It is well defined and hence it is a set.

iv) It is not well defined because class is not mentioned. So it is not a

set.
v) It is well defined and hence it is a set.

vi) It is well defined and hence it is a sef.
vii) It is well defined and hence it is a set.

5 i) Wrong i) Correct iii) Correct iv) Wrong ~ v) Correct
i) {Monday, Tuesday, Wednesday, Thursday, Friday, Saturday, Sunday}

0 (AAAEAZBEI WTopiad | )\
\ E . wﬂ%ﬂﬂ bf-ﬂu = ﬂVJg}h/Jdi-ul-Awul,

iv) {Muharram, Safar, Rabi-ul-
Jamadi-ul-Sani}
v) {January, February, March, April, May, June, July, August, September,
. October, November, December} o

vi) {2,3,5.7, ...} vil){Summer, Autumn, Winter, Spring
1o | | '
2. 1) {1,2,3.4,5) i) {a,b,c,def} i) {1,3,5,7}
iv){1,3,4,6,12} v) {M, A, T, H,E | C, S}

vi) {September, October, November, Dgcémber}

3. i) Empty Set ii) Singleton iii) Singleton
4. - A=B, C=D.
5. A=B, C=D.
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Review Exercise |

i) Tabular ii) Singleton iii) Three iv) Finite v) In*inite

vi) Equal vii) Equivalent
i) © i) & iii) & iv) C v)

 No, because-A is an infinite set and B is finite set.

i) G i) @, H iii) @, {6}, {7}. 11}
iv)@, {6}, {7}, {8}, {6,7}, {6,8], {7.8},]

v) @. {6}, {7}, {8}, {o} {6,7}, {6.8}, {6.9}, (7.8}, {7.9}, {8.9). {6,7.8}, {6,7,9), {6.8,9}

{7.8,9}, K
No. of subsets of L are 9t =-99

@, {al. {b}, {c}. {ob}, {aic). (b} S
i) 4 i) 0 iii) 50

i) > i) > i) <
) < i) <

i) True ii) False iii) False

----------------------------------------

N

> PERFECT24U.COM

----------------------------

-----------------------------

vi) g
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--------------------

iv)

‘ | | T— | I ):. 9-5=4
01234567829
PERFECT24
9 E*:‘..*i C LQM
c 1ﬁ—ﬁ=4
% f ———t— >
01 23 45678 910 :

1. 1) 36 i) 22 i) 29
2 12 i) 5 iii) 0 iv) 2
3. i) True ii) False iti) True

Exercise 2.3
1. i) 240 i) 14098 iii) 7493

3. i) Commutative property of multiplication ii) Multiplicative identity

iif) Distributive property of multiplication over addition
iv) Associative property of multiplication
4. i) 55 ii) O iii) 40

| 182
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Review Exercise 2

I. i) Whole i) Less iii) 8 iv) (2+6)+3 v) (7+3) X
2. 1) True ii) True iii) False iv) True v) gﬁue

3, i)a ii) b iii) b iv) @ i b

3.

i) Commutative of property of multiplication _ 1

ii) Associative property of addition |
_ |ii) Distributive property of multiplication over addition

iv) Distributive property of multiplication over subtraction

6. 1) 100 i) 270 iii) 45 iv) 100 3, | Amiid

| Exercise 3.1

1. Prime numbers: (i), (iv), (vi), (viii), (x) |
Composite numbers: (ii), (iii), (v), (vii), (ix) : |

2. 23,29,31,37 3. 42,44, 45, 46, 48, 49
4. i) 1,2 4,5,10, 20 =213 26
i) 1,2,3,4,6,8, 12, 16, 24, 48 iv) 1,2,3,5,6,10,15, 30

5. 1) 7,14, 21 i) 11,22,33 i) 17,34,51 . iv) 19,38,57 |
v) 12,24,36 vi)15,30,45  vii) 18, 36, 54 vili) 20, 40, 60 |
52, 54, 56, 58, 60, 62, 64, 66, 68 |
81, 83, 85, 87, 89, 91, 93, 95, 97, 99

|

N o

1 a. (i), (i), (i), (vi), (viii), (x), (xii) b. (i), (iv), (vii), (xi), (xii)
c. (if), (vi), (viii), (x), (xii) d. (iii), (v), (ix), (xii)

2. a. (i), (iv), (v), (xi), (xii), (xiii) b. (i), (iv), (vi), (x), (xii)
c. (ii), (iv), (v), (vii), (i), (xii) d. (if), (vii)

3. a. (i), {v), (vi), (ix), (xi)) - b (i), (@), (vii), (), (xii
<. (i), (vi), (viii); (i), (xii) d. (i), (v), (vifl), (xii
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Exercise 3.3

2. )-2'x3 W2AxXI x5 i) 2x5"  iv) 2'x3Fx7°

Exercise 3.4
1L 2% 3%ERn 7 i) 22x3x5x7°%11 i) 2°x5°
2. 1) 15 i) @ iii) 6 iv) 18

Exercise 3.5
) 12 i) 18 i) 25 iv) 70 v) 105
vi) 21 vii) 15 viii) 45

Exercise 3.6

i) 24 i) 60 ii) 80 ivy 120 v) 630
vi) 150 vii) 2450 viii) 288 ix) 72

_ | Exercise 3.7
i ) ~ = b B20-

A Ui |e4d 4 b 840 ~ M\/3150

vi) 1440 vil) 630 viii) 288 ix) 2016

Exercise 3.8

1. 15em 215 3. 450 4. 540 5. 35cm
6. 360 o o720 8. 70 Liter 9. 2940 10. 63

Review Exercise 3

. R 4. = N

e 2 ¢ a
- ol B. ¢ 9. -b 10. a 1l a

R e T g e g i 1y e o G

D B Tl Ak D m] B 1 2SR R TR
2. i) =10 i) 50 iii) 3 iv] -5 v) 7 vi) -5
i) 21 iv) =16

3, ) =32 i) 3
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Exercise 4.2

1 i) =2 iii) —8

2. 15 i) =1 i) 5

3. i) =3 it) =7 i) =11

4. i) 2 i) =10 iii) —d

5. 1) —4 ii) 5 iii) —6 ”
1. i) 10 i) =15 iii) =100 iv) 110 v) =70 |
2. i) =35 li) 49 iii) 5 iv) 6 v) 72

3. i -15 i) =7 iil) =3 iv) =9 v) -8

Review Exercise 4

1. i) Negative ii) Néguﬂve iii) Greater than iv) 4
2. i) True ii) False iii) True iv] False

: V. PEREE ""1‘:24u,cmﬁ >

1)12 014  3) 58 4 2 ! :

5
=N 51 4>
) f 8
1 3 19
6) 2 7) 13 8) 52 \ :
L 27 2, 876 3. 437 4 514 5. -2.5285

1. 20-.‘2-. ko 2 17-?8'- 3 BeS750- & A Tiffass 8.

6. 20.2 km, 10.8 km
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2.

ol - M

s iomolt oVl gty

) b
167
) 210
v) 174.1°

i] 67
i) 5:7
425
6:1

i) True
i) 20
i) Direct

ii) True iii) False iv) True v) False

- Review Exercise 5

ii) b i) © iv) ¢ v) ¢

W 12759 il 6-1— iv) Rs. 676.6875

. Exercise 6.1

i) 4:5 i) 3:5 iv) 3:2 v) 2:3
ii) 1:3 i) 5:3 iv) 4:3 v) 3:5
4. 3:4 - 5. 533 6. 3:2 7. 29124

... Exercise 6.2

i 11 i) 18 iv) 26 3. i
ii) Inverse iii) Direct iv) Inverse

o 1308 = 2~ () % 22 ke 990/

Review Exercise 6 |

i) 3:1 ii) 3:1 iit) 3:7

iv) Antecedent = 3, Consequent = 5 -

v) Antecedent = 13.5, Consequent = 17.2 vi) =
vii) ]i viii) 5:3 ix) Extremes: 1, 4 , Means: 2, 2

x) Extremes:

7:5

3.2, 10., Means: 5, 6.4 xi) Direct  xii)Direct
3. 6:5 4.Rs. 495 5.45 days

Exercise 7.1

3 oy | 1 13
i) = iii) = iv) = v) _
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H i
B

iii) 225%

i) 23 -;— o,

ii) 0.75
i) 76%

iii) 1.25
iii) 245%

4. i) 50%

‘Exercise 7. 2

1. 50% 2. 45%° 3. 70%

| “Exercise 7.3
1. i) 50, 450

i) 10, 190

iv) 5000, 20000 | v) 200, 5100

2. Rs. 50 3. 429% 4. lossRs. 25
6. Profit Rs. 300 7. Rs.900

Review Exercise 7
ii) False iii) True

i) True

| ;EERFEOTZM‘“'“

34.28

ot A, oo

16.6% 5. 216000

Exercise 8.1

1. i) Constant: =5, Variable :x i) Constant : =1, Variable ;7|
ili) Constant : 4, Variable : iviConstant : 2, Variable : y
) =2, 1 i)3,2 - iii) 5,3 iv) =6, 2 |
3. i) True ii) False iii) Open  iv) Open v) False
vi) True - ' :
4. i) < i) = iii) >
5. i) 100 ii) 150 iii} 50x iv) 200x

Exercise §.2

1
vl 6—¢
v) 4,@

iv) 0.004
iv) 37.5% v)

iv) 49%

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

5. 25% pra ,iit
8. [25% -

'U' ?7.?7% ll
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i) x’y and 3x"y, 2xy" and 5x)°

) a and 3a”, ab and 2ab

i@’ and 54° , —2a’b and 4a’h iv) xp and 2xv , yz and —3yz
3. i) 5x i) 9a’ i) 6x

iv) 11ab v) Sxyz vi) 114"
4. i) 7x+6y i) =2y +7x)

iii) —ab + bc iv) (a+c) x+by

g EenE 0 O R

1. i) 3x+4y @)11x+10p i) 7¥ + 37 +42°  Iv) 5x° + 8x -2

2. ) 12X +6x+5 i) 194° + dab + 36> i) ép° + 2pg + 4q’
3. i) 3x—4y i) 2x° = 8xy -3y’

iii) 3a’b — 3b°c + Sac’
4. i) 3x i) —a’b — 4b> iii) =x'y -5y’ — 4 iv) 4m” —2n

F:xercise 7.
LA 4

P —

PR E i;ﬁz | i) 23

2. i) 64 ii) 32 i) -1:—

3. 1) 4 i) 5 i) =

4. i) -8 ii) 8 iii) zero

5 ) 1 ii) 2 iii) zero

1. i) Constant ii) Variable iii) Two iv) 3 .

2. i) True i) True i) True iv) False

3. 1) a ii) b i) b iv) ¢

4. i) -3x i) =3x8 iii)=10a—36 v) —171+ 34
5 iy -104
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Exercise 9.1
) '—}3 i % ii) =18
2. 00 i) 5 i) 1

4. i) False i) True

T et et UL )

. i) 2x+6=0,3x+9=0 ii)x-%=0,4x-10

fli)éx + 2 = 4x, 9x + 3= bx

iv)8x =14 =2x+ 10, 12x—21 = 3x + 15

) ¥x=7 i) x=2 i) x==5 iv) x = 2
vi),:r=# vii) x =16 vﬁi].r=:;—_ ix)y=2
xjx=25 xi)jx=3

7 4. 146

- -3 5. 18 6. 7 " 5, B

Review Exercise 9

i) x=1 i) y =20

i) 9 i) —42

i) True

hx=2 - i i) x==11iv) y==0.65

-11 ' 9. =3 10. 2]

i) 18cm i) 11m

i) Zyd®, 16yd ii) 1sq.in,4in

i) 80cm, 400em’ ii) 14.4cm, 12.96em’
iii) 236cm, 3481cm’
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7. 82.5m’ 8. 10em’ , 36em’ | |

: Exercise 11.2 .

1. i) 60cm’ i) 32m’ 2.0.79m’ | 3. 4224m’
1 -

4. o576m’ ' H8aoOM 6. Rs. 340 | 7. 808m’

1.
2.
3.
3.
3.
6.

4. 1) 28cm, d5¢ni ii)191.6m 11756+ 5) Rs.225,000 &) Rs.9537.50

i) 20cm’ ii) 18em’ jif) 30em’
i) 6m’ i) 800mm' iii) 140cm’
i) 24em” ii) 8.36cm’

i) 20em’ i) 15em’

i) 15cm’ ii) 32em’

Rs. 50.40 7. 504450Kg 2 900ecm’

i) ) i) ¢ ) a v} b

vi) d vii) c viii) b Rya x) d

i) 15x", 16x° i) 28xy, 22xy - i) &, 4a
i) 12/ i) B.lem’ iii) 46.8m"
'::; 5.2 & 37.5¢m 7. 10m g8 7.5m
15m 10.3.5¢cm

I '_._:: - - "1
(= Pow v = Jh-“— — T .
L - i _.__.'::'_ __. ™ ﬂ. - Ha

i) 52em’ i) 202cm’ i) 94.6m

— [ - _IW L H 1 - o

Exercise 11.3

150en®  #) 121.5em” iil) 365.04¢m" iv) 285.66cm’

lem’ i) 216em” i) 91.125m° iv) 15‘7'.4641?12
24cm’  §i) 180em’ i) Slem’ _
150cp i) 125cm’ 6. 1) 111.5m" ii) 7875m" 7. 3cm

.
st S L e -
a 2] - i
—
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Review Exercise 12

22 3. 2 4, 3 -5,
7. 2ab +2be+ 2cacm® 8. 1 9.| 6em’

Exercise 13.]

L R i, |
. Groups _No. of Patients “The "Fﬂﬂ:nwing" are

1-10 | 6 ;mﬂrkqscnreq in a mat
1200 | 11 - Ztest by students of
21 -130 9 ' 6th drade 45, 30, 25
31 - 40 12 3.2, 27, Pt 9
41-50 3 St
Total 41 :

3. Ungrouped data 4, Qasim Shah

1.

i
foul e Sty —{eemak
BEFLIIRNSEEE : =gs
B 28 S - o = | :
= e ==

i
=

:
o

=

Isthour 2ndhour 3rd hour 4thh0ur
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i) Quantities ii) Numerical
i) b i) b

Ungrouped data

i) 4 sectors

i} Bicycle
i) 25%
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Prof. Qazi M. Aslam is a well-known professor of mathematics. He has worked
as Chief Planning Officer, Education Department, Govt. of Khyber
Pakhtunkhwa; Project Director, Primary Education Project District Charsadda
and Consultant in the Frontier Education Foundation.
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