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Real Numbers

" \ /
Iy

Students’ Learning Outcomes (8 \\\ﬂ\\' IRV
At the end of the unit, the students will be able to: ~ -

vV A

Y/

Explain, wilh cxan]lﬂIC&lhalcmhzallons throughout history have systematically studied
living thmlgs[eg,the history of numbers from Sumerians and its development to the present
Arabic system]

Describe the set of real numbers as a combination of rational and irrational numbers
Demonstrate and verify the properties of equality and inequality of real numbers

Apply laws of indices to simplify radical expressions

Apply concepts of real numbers to real-world problems (such as temperature, banking,

Y V VV

measures of gain and loss, sources of income and expenditure)

1.1 Introduction to Real Numbers

The history of numbers comprises
thousands of years, from ancient 17 ]_1 'q._;._,-.,;’-;,;'.-jf-.’ﬁ“-'..mo i1~
civilization to the modern Arabic system. - 2_, /“\’ If \1 4 mf g
Here is a brief overview: E D R AR LU - S - | e
Cre 1S A BHELOVEIVIEW: VA WCP a9 7 80 | 400 W)=
Sumerians (4500 — 1900 \BCE) \used - 5 W 40 < 500 WI-
sexagesimal (Qﬁsﬁ{@@\g%t‘éi’ﬂbfor counting. | 6 50 600 {ff 1-
The Sumerians used a small cone, bead, T 60 I 700 %~
large cone, large perforated cone, sphere 8 W 0 K g0 §I-
. o W 80 K [ 900 WY
and perforated sphere, corresponding to 1, <<
. 10 < 90 1< | 1000 T<I-
10, 60 (a large unit), 600.

Egyptians (3000 — 2000 BCE) used a decimal (base 10) system for counting.
Here are some of the symbols used by the Egyptians, as shown in the figure below:

The Egyptians usually wrote numbers left to right, starting with the highest
denominator. For example, 2525 would be written with 2000 first, then 500, 20, and 5.

T o
WS

-

1 Mo 100 1,000 10,000 100,000 1,000,000
1 A




Mathematics - 9 Unit — 1: Real Numbers
Romans (500BCE-500CE) used the Roman numerals system for counting,
Roman numerals represent a number system that was w1dely used- throughout Europe
as the standard writing system until the late Mldcﬂe Ag@s “Fhe ancient Romans
explained that when a number reaches 10 1‘[ is 1ot easy to count on one’s fingers.
Therefore, there was a need to creafe a proper number system that could be used for
trade and comlfaumcat ons.~Roman numerals use 7 letters to represent different

numbers. Thesé are IV, X, L, C, D, and M which represent the numbers 1, 5, 10, 50,
100, 500 and 1000 respectively.

Indians (500 - 1200 CE) developed
the concept of zero (0) and made a

significant contribution to the

¥

decimal (base 10) system. ez 3

Ancient Indian mathematicians

have contributed immensely to the & X \7 i 6 @ 6
field of mathematics. The invention 10 0 50 90

of zero is attributed to Indians, and
this contribution outweighs all_,_.,ll
others made by any othgr Ilatmn* W\
since it is the basis of 1I‘hec daclﬁml “1
number syste{p,hW[lthut Which no
advancement i m ‘mathematics would have been possible. The number system used today
was invented by Indians, and it is still called Indo-Arabic numerals because Indians
invented them and the Arab merchants took them to the Western world.

Arabs (800 — 1500 CE) introduced Arabic numerals (0 — 9)
to Europe. The Islamic world underwent significant
developments in mathematics. Muhammad ibn Musa al-
Khwarizmi played a key role in this transformation,
introducing algebra as a distinct field in the 9" century. Al-
Khwarizm's approach, departing from earlier arithmetical
traditions, laid the groundwork for the arithmetization
of algebra, influencing mathematical thought for an@xtendedg \ G
period. Successors like Al-Karaji expanded on) his\ work,
contributing to advancéments in) varlous ‘mathematical
domains. The practicality, and! broad applicability of these mathematical methods
facilitated the Jdlésemmanon of Arabic mathematics to the West, contributing
substantially to the evolution of Western mathematics.

- 4 a2 A
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Mathematics - 9 Unit — 1: Real Numbers

Modern era (1700 — present): Developed modern number systems e.g., binary system
(base - 2) and hexadecimal system (base - 16).

The Arabic system is the basis for modern decimal system used globally today. Its
development and refinement comprise thousands of year&ffom ancmnt Sumerians to

‘|

modern mathematicians. . ,'\ \(\ § “\ \ O\ [
In the modern era, the set {l 2 3, r}\ Was adoptaed as the countmg set. This counting set

represents the set of na]u}ml numbers was extended to set of real numbers which is used
most frequenﬂy\ in' eveTyday lifec.

1.1.1 Combination of Rational and Irrational Numbers

We know that the set of rational numbers is defined as O = {E P, qE ZAG# 0}
q

and set of irrational numbers (') contains those elements which cannot be expressed
as quotient of integers. The set of Real numbers is the union of the set of rational
numbers and irrational numbers i,e., R=0QuU{

Real Numbers

Ra_tiotnélfN umbers | Irrational Numbers
Terminating Non-terminating and Non-terminating and
Decimal Recurring Non-recurring
Numbers Decimal Numbers Decimal Numbers

1.1.2 Decimal Representation of Rational Numbers

@) Terminating Decimal Numbers

A decimal number with a finite number of digits after the decimal point is called a
terminating decimal number.

— =\ VD

\
4 I\_ B IR

»:“7 ‘R\are “alP fer 'mmatmg decimal

‘| '*J u

"..:‘-; .;’ ) '-\

For example, l=0.25 —~=0.32, =

numbers.

QNN Y .
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(ii)  Non-Terminating and Recurring Decimal Numbers

The decimal numbers with an infinitely repeating pattern of. dlglts after the decimal

point are called non-terminating and reeumng deelmal numbers

\ '. ."' ". -‘ i\ ". '-\/’ VLY - |'
\ A S \

Here are some examples. . AA\SA
= 0 333l ﬁn 0 3 (3 repeats 1nﬁn1tely)
I| N N
1|
=0.1666...= 0.16 (6 repeats infinitely)

= 3.142857142857... = 3.142857 (the pattern 142857 repeats infinitely)

= 0.44444... = 0.4 (4 repeats infinitely)

O | & ‘*“B A= W

Non-terminating and recurring decimal numbers are also rational numbers.
1.1.3 Decimal Representation of Irrational Numbers

Decimal numbers that do not repeat a pattern of digits after the decuna,l pomt continue
indefinitely without terminating. N2 E L

- = ,-\/ \ | i \ AN
Nanra N\ I( o,\0

Non-terminating and non-recurrmg dee;mainumbers are/ ) known as irrational numbers.

{ \ . \V 4 \ \ -
| " Y \ __J
) \ ". "\ \ ,' '1\‘ \ ‘. = ~—

For examples, AL

e = 271828182845904 uler's Number.

- 2 =1.41421356237309...
Example 1: Identify the following decimal numbers as rational or irrational numbers:

(i) 035 (i)  0.444... (i) 35
(iv)  3.36788542... (V) 1.709975947...
Solution: (i) 0.35 is a terminating decimal number, therefore it is a rational
number.

(i1))  0.444... is a non-terminating and recurring decunal number,
therefore it 1s a rational number. ) A0

r <o) (it \

(i)  3.5=3.5555.. .isa non-termmatmg and retmrrmg dec1mal number,
therefore it 1sa ratlonal number "

(IV) 3 367{88542 'is a non- terminating and non-recurring decimal
l hlumber therefore it is an irrational number.

— W T




Mathematics - 9 Unit — 1: Real Numbers

(v) 1.709975947... is a non-terminating and non-reea;tmng decimal
number, therefore it 1s an. nranonal number‘ :'I I

1.14 Representatlon 0f Ratlonal and Irratlbnal Numbers on Number
Line DAL (S

In previous: grddd% \Jvé ‘have learnt to represent rational numbers on a number line.
Now, we move to the next step and learn how to represent irrational numbers on a
number line.

Example 2: Represent \/g on a number line.

Solution: \/g can be located on the number line by geometric construction. As,

\/§:2.236...which is near to 2. Draw a line of mAB=1 unit at point 4, where
mOA = 2 units, and we have a right-angled triangle O4B. By using Pythagoras theorem

(mOB)? = (mOA)* +(mAB)’

= (2)2 i (1)2 =4+1=5 .f’_?"-:/@‘;ﬂ"\ ":-,1\ \
o~
- O
~ ."-I -'J {.,
- I\ ._\f(':“/_::_\“‘..‘\\\ \),.\,.- \
‘ b | >
\I \\ _1. W) = g
“ FJM\J I S - 4
Draw an arc of radius m OB =\/§ taking O as
. . (1) Rational no. + Irrational no.
1 5%
centre, we got point “P” representing \/g on the — Trrationdl no.

number line. So, | OP| =+/5 (i) Rational no. (#0) x Teational .

Example 3: Express the following recurring decimals as the rational number £ 5

q
where p and q are integers.
(1) 0.5 (11) 0.93
Solution: (i) 0.5 B
Let x=05 PPN
x=0.55555... _(\70\(Q WUV L

Multiply both mdes by 10f ALV
mx: L 100:3535...)
Tlox =5.55555.. ..(ii)

- 4 w5
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Mathematics - 9 Unit — 1: Real Numbers
Subtracting (1) from (i1)

10x —x = (5.55555...) — (0.55555.. ) AN
O9x =5 Nanth ~N 7% _‘Ef.-_{‘x'?;rf*'~-kff"’ e
— («) A~ (\ \ \ \\ \ '\ i\ N ,'i ~
5 1 ,,»-«.\"\ \"'.’? \ 'l ;\ II‘ I" \ ,/./~— W - U
\]\I‘ \ L
Which shows\ﬂié démmal number in the form of £.
q
(i)  Letx= 093
x=10.939393... ...()
Multiply by 100 on both sides
100x = 100 (0.939393...)
100x =93.939393... ...(11)
Subtracting (1) from (i1)
100x —x=93.939393... — 0.939393. ..
99x = 93 O\ (@ —
93 AR Al

x = — which 1 s m the form 'of LU AL
99 SIS
Example 4 Insert tyos ﬁational numbers between 2 and 3.

Solution: Thefé‘ are infinite rational numbers between 2 and 3.
We have to find any two of them.
243 B

g

For this, find the average of 2 and 3 as
So, 5 1s a rational number between 2 and 3, to find another rational number between

5
2 and 3 we will again find average of —and 3

5 5+6 11

—+3 — — 1 What will be_the product
165 - B T . et N’&iﬂﬁﬁé@éﬂ numbers?
2 2 2 4 7 Tl T\' ;" I"’G'gfz S
Hence, two rational numberstfeﬂtweenﬁ ahd\’i are u—2— “and Z

\H'\ \‘..

1.1.5 Propertles of Réai‘Ndmbel;s
All calculatloné mvolvmg addition, subtraction, multiplication, and division of rcal
numbers are based on their properties. In this section, we shall discuss these properties.
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Additive properties

Name of the property V a, b ﬁf&\ﬁQ / d Qﬁ;a;l)l;lés

Closure o\~ a~+\be‘ R 2+3=5€¢ R
Commutative.. '"--J'\"'T"-J'f?i‘] | ) U ‘“atb=b+a 2+353=5+4+2
‘1":“*_5'1.\'] i\.\ij_‘i\\:_‘l 7=7

o b ={atbtc | 2+B+5) - +3+5

Associative 2+8=5+35
10=10

[dentity a+0=a=0 g 5+0=5=0+5
Inverse a+(—a)=—a+a=0 6+(-6)=(-6)+6=0

Multiplicative properties

Name of the property Va, b ce R Examples
Closure abe R | 2 %+ 19 € R
Commutative A @5 rbq \‘\ \\Hj\ ?’x Y2 3x2-6¢ K

A = 2x(3%5)=2%3)x5
'\ \ ". \\ \ I\'. \ L \ )\
Associative _ ~ m(N] UM a(bc) (ab)c 2x15=6x5
W NN 30 =30
Identity axl=1xa=a 5x1=1%x5=5
Inverse axl:ixazl 7><l:l><7:1
a a

Distributive Properties
For all real numbers a, b, ¢ 0 and 1 are the additive and

(i)  a(b+c)=ab+acis called left distributive | DUiiplicative identities of real

o o numbers respectively.
property of multiplication over addition.

(ii) a(b—c)=ab—acis called left distributive property of muluphcatlon over
subtraction.

(ili) (a+b)c=ac+bcis called I‘lght dlsfl‘lblittwe\f.u de R Ras” no multlphcatwe
property of mult1phcat10n ovcr addltmn L\ inverse.

Rcmcmber‘ ®

I|-|.'y—I

(iv) (a—b)c=ac—bc 15» ca’lllled. nght dlStI‘lbutIVG property of multiplication over
subtracftwnjl J: ll
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Properties of Equality of Real Numbers

i  |Reflexive property Vae R a=d
ii |Symmetric property Va, ,b,e R, @ b :> b=a
i1 |Transitive property fﬂ\ ‘v'\a b ce R a=bnb=o=a=e
v |Additive property 7\ ' ABi) Vab,ce R, a=b=>a+c=b+c
% Multlplmpimvelbréperty Va,b,ce R, a=b= ac=bc
vi |Cancellation property w.r.t addition Va,b,ce R, a+c=b+c=>a=5bh
vii |Cancellation property w.r.t multiplication|V a,b,ce Randc#0, ac=bc=a=»5b
Order Properties
i Trichotomy property Va,be R,either a=bora>bora<b
ii | Transitive Property Va,b,ce R
e a>bab>c = a>c
e a<bab<c = g
iii | Additive property Va,b,ce B\ c© A
T\ — '.'“"F._ﬁ‘\ \\! |rI ’: I'\ :"‘; Ja
o A[\n F\;""‘U'?? b2 a+ e >bh+c
YEeR\RCR\RSENS)
o\ \\\ \L\\ \UASa<bh "= a+e <b+e
iv Multlpllcatlve ﬁpemy | Va,b,ce R
!
\\JFJQ“\M\ e a>b=ac>bc if c>0
“  Gg<b=>ac<bé if ¢>1)
e a>b=ac<bc if ¢<0
* a<b=ac>bc if ¢<0
e a>bac>d = ac>bd
e a<barc<d =ac<bd
v | Division property Va,b,ce R
b .
e a<b= L<2if >0
e e
a b
e a<b=> —>-—if ¢<0
| 2¥eOh
o A\e a>b':,:>\”:£1->'— if ¢>0
N b .
e asb= L2<2 0 ¢<0
c c
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Mathematics - 9

vi | Reciprocal property V a,be Rand have same sign

1 1
—a
a

@l
a

a<h =

. c}>\b :>

AW o N VN
|‘ \ L\ .'. D

"‘It_

3 s
| bi —2— = 5 then verify the distributive properties over addition.

Example 5 : If N 3

Solution: (i) Left distributive property
a(b+c)=ab+ac

LHS = a(b+¢) RHS = ab+ac
g[g §]g£9+10] =(ZJ[E]+(EI§)=1 L
302 3) 30 6 3AN2) \3A3
2(19) 19 210 19
gOs OIS
1H8 = R‘Hs \ W/
Hence; lt\ft_s Vertﬁeﬁ that a(b + c) ab + ac
(11) Right dlstrlbutwel ﬁmpeft)\; N
(a+b)c=ac+bc
LHS = (a+b)c RHS = ac+bc
(2 3\5 (4+49)5 _[ZIE},(E](E]_E 15
=\3§]3[6)§ 3A3) \2A3) 9 6
/13 5 65 20+45 65
_\6]{3J_E 18 18

LHS =RHS e
Hence, it is venﬁed that (a + b)c ac} o bc
Example 6: Identify the pmperty that Justlﬂes the statement

(1) Ifa 13,then BF2>15

(1) "If3<9and6<12then9<21
(iii) If7>4and 5> 3then35>12
(1v) If-5<—-4 =20>16
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Selution:
(i) a>13
Add 2 on both sides
a+2>13+2 e TN
a+2>15 & O (order property w'r.t addition)
a+2> 13 . 2 \ 7\ O N\BAw = Y

2]?15
(ii) ?¢|ASB<QMM6<12
=3 B =9+ 12

9<21 (order property w.r.t addition)
(111) 7>4and5>3
= 7x5>4x3
= 35>12 (order property w.r.t multiplication)
(iv) As 5<—-4

Multiply on both sides by —4
(=5)% (4> (= 4) x (- 4)

=% 20> 16 (order properlyw " bmuiflphcatlon)
| @ EXERGISE i) D 1}
B! \ ".“- N
1. Identify eachJ Qf yha f&llowmg as a rational or irrational number:
) 2. 353%35 (11) 0.6 (i)  2.236067... (iv) /7
V) e i) 7« (vii)  5+4/11 (vii) B+13
L
(ix) - ®  2-V2)(2+2)
2. Represent the following numbers on number line:

i) 2 () V3 (iif) 4%

1 | 3
v —2— A% — vi =) ‘
(iv) - v) % ;JEL€) _\%
3, Express the follovﬁng as a raﬁDnal number P \where p and g are integers
N[ UL q
J 1 N
and ¢ #‘ﬂ) N
i) 04 (i) 037 (i) 021

- 4 w10
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4, Name the property used in the following:

(i)  x-x=0_ _ .‘i-;._";'ef'*-._(uv) a(b +¢)=ab+ac

O\

(v) 16+0—16 (vi) 100 x1=100
(vii) ||41><<l (slx )= (4 5) x 8 (viii) ab=ba
3 Name the property used in the following:
(1) 3<-1=0<2 (1) If a< b then l>%
a
(1) Ifa<bthena+c<b+c (iv) Ifac<bcandc>0thena<b

(v) Ifac<bcandc<Othena>b (vi) Eithera>bora=bora<b

6. Insert two rational numbers between:
1 1 3 4
1 —and — 11 3and 4 111 —and —
(1) 3 e (i1) (i11) s -
ey = /‘T"-\“\ﬁ:’?\\/{n;\\\
1.2 Radical Expressions Y ANEON

— r“/:' N\ /C/ "'.' \\"/

If n 1s a positive integer greater than 1 aﬁld”a is a 5real numﬂcr then any real number x

such that x = \/_ a is called), h i’aot o\f a \‘ )
Here, J_ 1S cal\leg\.jx(afylpa\l\cmd nis the index of radical. A real number under the radical

\\\

sign is called a ra&wand 35,47 are the examples of radical form.

.l..)\

1

Exponential form of x = {/a_ is x=(a)" .
1.2.1 Laws of Radicals and Indices

Laws of Radical Laws of Indices

(1) M= % Q/E (i) » g - :ﬁ_; (1) a.a=a" (i) (am)n g™

i) 4 i) (ab)" =a"d" (v (a] g
(111) [ 4 = (%)m ( ) ( ( ) : b,,
] m
- X H " 5 a m—n .
(1v) (‘/E) = (@) =& (V) —=a (vi) ng 1
Example 7: Simplify the followmg ."\‘J \{ )k o
" LA |
(i ﬂ4/16»c A s iy 6

J|
-WI\J\JU w11 A
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1
Solution: (i) #/16x"y* =(16x'y%)* ' Ua e

- (16)1 (x4)3 (yS)I (&b)m +'a'
—2, 4><x*'4 A0

= 2Xy

NNV

A |

(i) 3f27x%° ah (27x6 i J8 o 2fa =an
=@ (PP (=) - () =
V(P EP(EY @y -

\ \ |

(am) — a!ﬂﬁ'

1.2.2 Surds and their Applications

An irrational radical with rational radicand is called a surd.

For example, if we take the #™ root of any rational number a then ¥/ d is a surd.\/g isa

surd because the square root of 5 does not give a

whole number but V9is not a surd because it

simplifies to a whole number 3 and our, result 1§ not W\ E%ry Surd Isanmatmnal number

f A\

an irrational number. Thetefore, ﬂle radlcal “asurd e.g., /7T isnota surd,

but Gvery irrational number is not

11*rat10na1\/_ \/_ o Q:H!are surds but \/_ \/; are not

N |
surds.
The different types of surds are as follow:

- 4 . 12
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(1) A surd that contains a single term is called a monomial

c.g., \/g,ﬁ o] (A The product of two

- . . oy =(0)\conjugate surds is a
(i) A surd that contains the sum of two monomial [surds is - ) Conjug

" rational number.

called a binomial surd e. Lo :

Giy a +~/_ b and. q-r,q"_ W

R [b'a ate called con_]ugate surds of each other.
NN

1.2.3 Ratlonahzatlon of Denominator

To rationalize a denominator of the form a + b \/; or a — b X, we multiply both
the numerator and denominator by the conjugate factor.

Example 8: Rationalize the denominator of:

| ’ . 3
(1) N2 (11) =7
Solution (1): J5 5 J_ J5 3 J_ j__ ://__ A
o ~0 ",/ \ ;‘;‘ Y
= 3(\/_ J_) L\ 3( 5.3._ .f_ ‘)
(‘}_) WD~ 5-2

W w 5

(i) > x\/g’“/g
5= 5-B 5+4B

3B+ 35 +45)
S 5-(B) s5-3
_3(/5+43)

2

€ EXERCISE 1.2] ))

1. Rationalize the denofmnat@r of followmg

JSRN ]| NS
31 ) i % N

l&

(i)

g

w13
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6—42

v v
(iv) V) v)
Simplify the following:

3 - ':__u p .E-"-‘II\ ',I:'-'.II‘. "II ¥ '-.II.I Ill\\l: JII|r {
‘ 81]‘ 4 A\ YBYCO (P 16

AN
QNN 3
_ J[ J_chtcl.x y.?] x 7%
v) 7 E
y =z

(16)"" +20(4™)
2x—3 X 8x+2
3;1 X 9n +1

(vi)

(viii)

Unit — 1: Real Numbers

B=a2 i) 43
B+L Y NT+45

) 1
) X — (iii)  (0.027)

5. (25)n+| . 25 (5)2:3
5_ (5)2n+3 _ (25)n+l

(V)

3

(i)  (64) 3=(9) 2

5n+3 —6.5n+l
9>< 5” _2” x Sﬂ

(ix)

If x =3 ++/8 then find the value of:

3 1
(1) X+ —
X

. 1 ~
(iv) x*-— Q) \
0

1L
\ \ \‘ '
A Sy

\mw

Find the rational numbers p and ¢ such that

Simplify the following:

3 3

Rk . (2434)5

(16)* x (8)°

2 1
(216)° x (25)?

(i) 3

(0.04) 2

- \T _I" III‘ \!

:— .". — F/. { ¢ \' II. R "n \ _,\ | IJ 2
AN W™ & -
N R I
VAL X

\ \
LIRS R

l “ea P Ir-{‘j}-_-.\'\ 1
x—— A SOl
{ X 1 '-,__wf:ﬁ\\.\\‘\\l [ (o \ :.’":.\"\\_'-":' e X

P

-y
\ | Y -
) 4 —

8—32
= -+ \/E
ar3fg - ¢

i) 54x 327)™

9™ +216(3>* )

12 212 4
(iv) | @ +b |x|a®—ah® + b3

b S ) (R L7 e R, B e e
b W I | -

1.3 Applications of RealNumbet‘s in ﬁaily Life.

Real numbers arejeﬁqrelﬂélyuseful in our daily life. That is probably one of the main
reasons we learti how to count, add and subtract from a very young age. We cannot
imagine life without numbers.
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Real numbers are used in various fields including

e Science and engineering (physics, mechanical systems, electrical circuits)
e Mecdicine and Health

e Environmental science (climate modding, pollutlon momtormg etc.)

e Computer science (algonthm desz,gn, data compressmn graphlc rendering)
e Navigation and transpoﬂatlon (GPS ﬂlght planning)

e Surveying and arqbltectme :

» Statlstlcs|é.nﬂf data

Example 9: The sum of two real numbers is 8, and their difference is 2. Find the
numbers.

Solution: Lect ¢ and b be two real numbers then

at+tb=8 ...(0)
a—-b=2 ...(i)
Add (i) and (ii)

2a=10 = a=5 putin (i1)
= 5-b=2 = -b=2-5= b=3=h=3] __:;.;-;

So, 5 and 3 are the requlred real numbers \ "*_;,",Jf-" - U
1.3.1 Temperature (Dmlve‘réions
lf NJ Kelvin Celsius Fahrenheit
In the figure, three types of —— scale(°C) scale (°F)
thermometers are shown. -
. : ; 373.15 () 100 () 212
We can convert three Boiling pointof H,O
temperature scales, Celsius, u - -
Fahrenheit, and Kelvin, with N 1 [ ]
each other. — — —
Conversion formulae are Body temperature []310.15 ] 37 966
given below: B ] ]
(1) K=°C+273 § ] B
; ; L1 273.15 L 10 L1 32
- % Freezing point of H,O t——— =
(1) °C= 5 (F-32)° A DB\ ICAR ) |
e L Ol bbb~ [Jmas Hses

(iii) °F =

M U U U

Where K, °C, anH °F show the Kelvin, Celsius, and Fahrenheit scales respectively.
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Example 10: Normal human body temperature is 98.6 °F. Convert 1t mto Cels1us and
Kelvin scale. N AYeOW

Selution: Given that °F=98.6 Q ‘
So, to convert it into Celsms sefale, we use -

TR IR
\ "\ '. '| VoL

AU E

C = 6(98.6—32)

5
= B (66.6)
= (0.55)(66.6)
2C =37°

Hence, normal human body temperature at Celsius scale is 37°.
Now, we convert it into Kelvin scale.

K=C+273° o~ @

K=37%+273° o . N\ O i*f’("\\l \ '("Zc/, \o\2

. \
= ."."‘. \\\\\\ \\‘\"\j \)‘I

K=310kelvin - Of| 7\ \\ N8
1.3.2 Profit and Lioss U

The traders rﬁay earn profit or incur losses. Profit and loss are a part of business. Profit
and loss can be calculated by the following formula:

(1) Profit = selling Price — cost price
P =SP-CP

profit
Profit % =
Irolit 7o (CP

xlOOj%

(1))  Loss = cost price — selling price

Loss = CP — SP N X\
M\ —_ .—--- :-_\_“\ll |Ir|.‘|' "f_/ \I.". ‘_-":\_':':;..:“:L:I =
Loss % = | ——x100 ‘% ; (Q \
C_P, ". \ .". i\ \ ‘| I\ ™ \:' \ ._-___.:""'JI B

\

Example 11: R, ITI 1 ';'111 }ghfchahs'ed a blcycle for Rs. 6590 and sold it for Rs.6850. Find
the profit percentage
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Solution:  Cost Pricc =CP =Rs. 6590 __
Selling Price =SP=Rs. 6850 i Ol
Profit = SP CP ._ N\ o=
= 68 50\— 6590 |
WY N o = Rs. 260

Now, we find the profit percentage.

rofit
Profit % [pcf xlOO]%

_ (260><100 "
6590
=3.94%

F —~Aan\
~ a N\ 200N U
=~ 4% SN A

\ __,-\,\_ ot

Ex: _‘:mple 12: Umair bought a book\ for RS &5‘0‘ ana sold it for Rs. 720. What was his

\ oW 5 \ AN

loss percentage? @ \ \TEL QLN
Solution: priﬁe\efbook = CP =Rs. 850

\.-.
AN

fl{ng price of book = SP =Rs. 720
Loss =CP - SP

=850 - 720
=Rs. 130

( Loss ]
Loss percentage = —x 100 | %
p g L¢P 0

= @x 100] %
850
= 15.200% Ty

Example 13: Saleem, Nadeem and Ta\nveer eamed a proﬁt of Rs. 4,50,000 from a
business. If their mvestmqnts in' the business are in the ratio 4: 7: 14, find each person’s
profit. N i‘«':l""?in .
Solution: Profit earned = Rs. 4,50,000

Givenratio =4:7:14

Sum of ratios =4 +7 + 14

=25
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Saleem earned profit = %x 4,50,000 = Rs. 72,000

Nadeem earned profit = lex 4,50, 000=R%l2600@ :
Tanveer earned pfoﬁf %M 5t)000= Rs. 252,000
|| VN e
] ] ]f
Example 14: If {he simple profit on Rs. 6400 for 12 years is Rs. 3840. Find the rate of
profit.

Solution: Principal = Rs. 6400
Simple profit = Rs. 3840
Time = 12 years

To find the rate we use the following formula:

amount of profit 100
Rate = : s
time x prm01pa1 R

ssa g N[

' “‘5/&
of \r/ 12%64(10

Thus, rate of pnofﬂs 1;$ 5%“

{( EXERCISE 1.3 ))

1 The sum of three consecutive integers 1s forty-two, find the three integers.
2. The diagram shows right angled AABC in which the &

length of AC is (\/g-l—\/g)cm. The area of AABC is

(1+\/E) cm?. Find the length AB in the form ]
(a\/§ +b \/_) cm, where a and b are mtegers e 74 0\ N3+ J5)em  C

(/0
gL

3. A rectangle has SIdes Of length 2+ \/_— m and [5— 4 ]m Express the area

3
of the reﬁztﬁmgle ‘1111 the form a+b~2 , where a and b are integers.

4. Find two numbers whose sum is 68 and difference is 22.

The weather in Lahore was unusually warm during the summer of 2024. The
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TV news reported temperature as high as 48°C. By using the formula,

(°F = % °C +32) find the temperature as Fahrenheit scale.

0. The sum of the ages of the father qnd 501 ds 72 years Slx years ago the father’s
age was 2 times the -a80 | of the S0n Whai was son’s age six years ago?

7. Mirha sells a toy, fﬁr Rs 1520 What will the selling price be to get a 15% profit?

.\.]I\.

8. The annuil 1hcome of Tayyab is Rs. 9,60,000, while the exempted amount is
Rs. 1,30,000. How much tax would he have to pay at the rate of 0.75%?

9. Find the compound markup on Rs. 3,75,000 for one year at the rate of 14%
compounded annually.

@ REVIEW EXERCISE 1 )P

1. Four options are given against each statement. Encircle the correct option.

i)  J7is:

(a) integer (b) ratlolgal num’aer \
(¢)  irrational number o (e}) \( naturalfnumber
\\ 7N\ O\ \ '> \BR Y,
(i) mandeare: O \cq ~ NN W
(a) nafugahnumbers' (b)  integers
() W\ ‘re{tlonal numbers (d) irrational numbers

(ili)  If » is not a perfect square, then /7 is:

(a) rational number (b) natural number

() integer (d) irrational number
(iv) B+5is:

(a) whole number (b) integer

(©) rational number (d) irrational number

(V) For all x € R, x = x is called:

(a)  reflexive property .; (b) - transmve number "
(¢)  symmetric property RA(C (d) trmhotomy property
(vi) Leta,b,ce R ‘nhen a 3 b and b >~cJ = a > cis called property.
() WN Jtﬁt_chotomy (b)  transitive
(c) additive (d) multiplicative
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s L \-’\‘

(vil) 2*x 8 =64 thenx = PENTANCEOM
R R 4 AT @ 3
(viii)) Leta, b € Ry theh a «—Lb and b ’ a 1s called property.
(%11} UN) 1|feﬁeX1_\;_e (b)  symmetric
(c) transitive (d) additive
(ix) 75+27=
@ 102 (b) 93 (c) 53 (d)  8J3
(x) The product of (3 + \/3)(3 —«/5) 18:
(a) prime number (b) odd number
(¢) irrational number (d) rational number
Z, Ita= 3 , b= é and ¢ = Z , then verify that W~
2’ 3 5’ <\ O\
(1) a(b+c)=ab+ac a ;}_/\ A0 Q\l)\ \l(‘ai%*}));: = c;c + bc
3. If a= g, b= ] (:\T‘ % jﬂl\e}‘li‘%ﬂﬁ/ tf‘lé ;;socmtlve property of real numbers

_-\

W.I. tq{dqhﬁf&h\éhd multlphcatlon

4. Is 0 a rational number? Explain.
5. State trichotomy property of real numbers.
6. Find two rational numbers between 4 and 5.
7 Simplify the following:
; xy* . | - 603"
(1) 5 Z—,:}O (i1) «3/(27)2 (1i1) 3y

The sum of three consecutive odd integers is 51. Find the three integers.

Abdullah picked up 96 balls and placed them into two buckets. One bucket has
twenty-eight more balls than the other bucket. How many ba]]s Were in each
bucket? e £ “‘;.-—-. '\ [ :\ / O

10. Salma invested Rs; 3 5(1 000 m a banlk w’hich paid simple profit at the rate of

% per alllnb\lﬂl Af’tﬁr 2 yearq the rate was increased to 8% per annum. Find
J| ]| A\ (|

0
the arﬁount she had at the end of 7 years.
- 4 N 20 g U




