CHAPTER-01 | NUMB ER SY STEM - - ' - S

LEARNING OBJECTIVES - -
Thrs chapter wrll enable you to learn the concepts and apphcatron of

. _ﬁ”-_;Real number system - =
'g?--__f.--?.'_;-_g_;_aComplex and 1magmary numbers -

' f_-.;_'_sf__f.:_f__jf:.;.-;_Deflmtton of sequence and serles IZ
- ,}m'About srgma notatton .
-:' 'o__Prlnc1pal of Mathemattcal Inductlon

. Relatlons and functlol’lS

1 1 INTR.DUCTION

_Numbers are so fundamental that we are usmg them every tlme 1n the form of unrts of.;
measurements of mass space and trme In prlmttwe socrety, perhaps the number began w1th the._:__
countmg of people anrmals varlous artrcles and possessrons of man We shall not try to defme_
what numbers ate but takmg them as known we make attempt to classrfy them and state some of ;_

then propertles
"1 2 REAL NUMBER SYST EM

NATURAL NUMBERS

The numbers fn'st 1nvented are those used for countmg We too as young children first learnt to
count and thus became acqualnted wrth the countmg numbers

1 2 3 4 5 6 7 --------- - . - ..
’Ihese are the posrtwe whole numbets whrch are called the natural numbers. The smallest
natural number 1s 1, but there 1s no largest natural number because regardless of how large at
number 1s chosen there exrst lar ger ones ’lhus we say that there are 1nf1mtely many natural
numbers - : . _. . -
_--If any two natural numbers are added the result wrll be another natural number For exampl ’
_ 5+5_10 and 3+8 11 e
'_Srmllarly, If any two natural numbers are multtphed the product wrll be a natural number For
'f.'_example _ = = a0
3 -r><4 16 and 6><7 42



2| Business M athem atles: | s

:‘{._'_These two prr)pertres are stated by sayrng that natural numbers are closed under addition and

'multlpllcatlon __Zero is not a natural__number -

"_:..:;Y’Izerefore the set of all na'tuml numbers LS denoted by N and zs deﬁned by

INTEGERS - .

}.If we subtract a natural numbel from auother we do not always get a natural number For
}:example 3 3 04 9 '“f--S ie0 and -—-5 are not natural numbers ’Ihen we extend the

_'?:"_numbers to mclude 7€10 and the negatlve mtegers 0-'——1--—2 —3 —4 --5 ------

]_'_'The above numbers taken together wrth the natural numbers form the 1ntegers or whole numbers -
= 4 e e - e &
”Therefore the set of integers consists of natural numbers (or posmve mtegers) ZEero and the.'
'-':__negatwe mtegers Thus the mtegers are closed under add1tlon subtractron and multlpllcatlon

_The set of all mtegers zs denuied by Z and IS a’eﬁned by Z o ... __2 ....1 () 1 2 ...... +_ m}
. . .5 { 0, +1 + 2 +3 £4, oo :I.:m}

If we dmde an mteger by another 1nteger we do not always get anmteger For Example f
Z —gand—g - are not rntegers ’Ihese are called fracuons 'lhus the entrre collectron of suchi‘;
'_;"fractlons mcludmg the mtegers 1s called the ratlonal numbers. Hence a ratronal number 1s a_'
_znumber Wthh can be put m the form P—- where p and q are mtegers and q 1s not equal to zero

Here p and qare termed as numerator and denomlnator of the ratronal number!i’- Ratlonal
:_-_:j‘inumbers can also be represented by decrmals The representatrons of some fractrons are
*z-__termmatrng decrmal numbers I*or example -2—-0 S -5-—04 -8--0 125 Other fractrons,_

f’however. have repeatmg decrmal representatron For example

31- = 0 3333 ...... =03 -i-s-l-—- 0. 454545 ......... = 45 -72-... 0. 285714285714.....—0.285714.

?';__-'So, every termmatmg and re eatm decrmal :numbe1 1s ratlonal nL



FRACTIONS

If p and q are 1ntegers wrth q ;ﬁ O then —Q- 1s called a fractmn (or a ratlenal number) Here p and:
'q are termed as numeratcr and denammatcr respectwely In the fractlcn --é- 5 1s the numeratorj:

and 8 1s the denommater If the numerator 1s less than the denommator __ the fractlon _1_s called__ a

__proper fractlon. Here — IS a proper fractton If the numerator is greater than the dencmmator

_-the fractlon rs called an nnprr)per fractlon For example — and —5—- are 1mpr0per fractlons

7E o ria :.n. s i ,_i-_ ... s s == D T 5

g

Durmg the process of extractmg square rocts cf numbers 2 3 5 7 31 etc we fmd that the results
ﬂ_'_ale nct ratlonal numbers as they cannot be put 1n the form ef p Thus a number whzch cannat be
s -
-fdcnoted by Q That 1s Q m Q (0 For example :.: 2. N3 DL

;numbers

Vz_Note' T he rrrattcnal numbers can also be expressed m ncn-termmatmg decrmals Fer example

| group of number For example . 3 - 0_33_33__.'; “.;.*._—-'--%-—-0.4545. = where as for 1rrat10nal
numbers the nen termmatmg decrmals have ne such pattern For -
-f_.... 1.3720508......,v/5 = 2. 2360680..... |

'-f.'Therefcre every ncn termmatmg and non repeatmg decrmal number 1s 1rrat10nal number

--....-n—-rﬂﬂ_— O iy Tt
' - - - -

f_example 3
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;{.-'REAL NUMBERS -
___':":The collectlon of all the ratlonal and 1rrat10nal numbers is called the system of real numbers. It 1s

'denoted by R and so R Q u Q A dlaglam of the set of 1eal numbers is shown in the fellew1ng

Rational Number] - =

|Rational Fraction]

|| Nemtive ]| |Negative.] [

f__"{_--EVEN AND ODD NUMBERS _ = _
-'_Z_:,An mteger 1s sald to be even 1f 1t 18 d1v131ble by 2 otherwrse it 1s sald to be an odd mteger Thusf-'f
_'the even mtegers are S -6 —4 2 0 2 4 6. and the odd mtegers are -7 —5 3,
1 3 5 7 ........ Smce an even mteger 1s d1v131ble by 2 we can wrlte every even mteger m the_"'
-.:._'--"form 211 where odd mteger can be wrltten m the ferm (2n+l) The other forms of Wl‘ltll’lg the odd;f
mtegers are 2n l 2n+3 2n- 3 01 2n+5 2n 5. ete. If two even 1ntegers or two odd lntegers are.::_'?-'
added or subtracted the 1esult 1s an even mteger For example 6+10 = 16 5+9 14 18 24 -...--__-6_
‘;"'"'13 3 =10 Slmllarly, lf two even mtegers or two odd 1ntegets are mult1plled the result 1s
.."'5;respect1ve number For example 4><8 32 (even mteger) - .
. S e - :
;'-f'On the other hand 1f an even and an odd mteger are multlphed tegether the result IS an even"'-';.:_
".f'mteger for example 9><14 = 126 (even mteger) ' - -
s e (eveninteger)

'-‘-:If an even and an odd 1nteger are added or subtracted the result 1s an odd mteger for example
21+14 35 (odd 1nteger)

9427 -_‘-__:67 (odd integer)
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A number whzch zs not exactly dwmble by cmy number except ttself and umty lS called a pnme
i ber or a pnme The f1rs ¢ few prlmes are e ;

: 2 3 5 7 11 13 17 19 23 29 31 37 41 43 47 53 ....... 5__::;_._;___ -:
Remark It should be clearly noted that 1 1s not mcluded in the prlme numbers T he fact that 1 1s
not a prlme 1s a mathemattcal ccnventlon The details are not within in the SCOpe of thls bock

LIST OF SOME PRIMES

15 prtmes between 1 and 5()
25 prlrnes between 1 and 100
_ '168 pnmes between i and 1000
_' ._5-3 03 prlmes between 1 and 2000;.'_:}7 f |
- ‘-430 pnmes between 1 and 300. :_3'
:"'—'550 prlmes between - and 4000-;_-57::;'f- :ffff -?:ﬁ:jﬁ':-:"'lii,f_-;:ii:.;_
. -669 prlmes between 1 and 5000

Nevertheless the hst of prtmes 1s endless 1e there are 1nf1n1tely many prlme Numbers

A number whzch ts dmszble by other numbers beszdes ztself and umzy zs called a composzte
number For example 35 isa ccmposne number because it has d1v1sors 1 5 7 35 Two numbers";}'{f
| whlch have no common factcr except unlty are sald tc be relatlvely prlme tc each cther Thus 24
s prlme to 7’7 and 35 1s p;ume te 48 Every ccmposne number can be represented unlquely as a
product cf prnne factcrs For example ' '

36 2><2><3><3 2 ><3
45 3><3><5 3 ><5

- 150 2><3><5><5 2><3><5
_Fcr the factcrlzatlon the fcllowmg technlque can be used



' " B u . s: n ' e : ss M a t he m at lcs :
1 3 ABSOLUTE VALUE OF A NUMBER

___J:_-jf':._':'j_The absolute value of a real number a lS denoted by |al and is defined by the following:
(1) - If a - 1s posmve or zero then [al -

_jf_':'..'__j(n) If "‘a is negatwe then |a|

. 'a whena>0
*_}_--i._Syrnbolleally, _we can wrlte !al .

- - —a whena<0
_';[_:_',-Absolute value of a number can never be negatwe

'For example |5' 5 ’-—-— 6| —(-—-6) 6 !— O]
- 2 |--12| 12 12 o 13+|--4| 13+4=17.

1 4 SPECIAL PROPERTIES oF ZERO

:__’}:__Z-The behawor of zeto 1s one of the most troublesome parts of the study of real numbers It appears
.:}*_f,_,as the nurnerator or denommator of a fractlon 1n three posmble 51tuattons -

_'.'=_Sltuatlon-1 d where d # 0 Sltuatlon-z O where a # O Sltuatmn-3 6
() Letus suppose S=co 0=cxd, d#0

(ll)Agarn let us assume 6 = C :> a 0 >< c a ;é 0

::_-_:'-However O >< C 1s equal to O for values of C and hence cannot be equal to a whlch 18 ;
f:-:not zero 'l herefore —6 1s meamngless F hat is, dmsnon by zero is not permrssnble.
- Fmall y letUStﬂke 6‘=C =>0ﬁ0>< C

;'f'fB ut th1s 1s satlsfled for any real number c For thls reason we say that — 5

 .' L 'mdetermlnate ..-

':f_?:f(w) a+0 =a for all ae R

":'-{:".(V) a. 0 0 for all a c R _

'f-.-_.;"(v1) If xy 0 then elther x Oor y Oor both __
f_:-_.?:_'REMARK Do not confuse 6- -w1th 75— Wthh is equal to 1
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et 8 and b be two numbers We say that a 1s greatel than b (wrltten as a > b) 1f a b 1s

pos1t1ve 51m11arly a 1s less than b' (wrltten as a<b) 1f a b 1s negatlve The symbols andf;’::ﬁ;i’

< means greater than or equal to and “less than or equal to respectwely

Example- - 16 and 8 >5 . - - - _ - .
> 2Smce = 5 < 1 and 1 < 7 1t follows that - 5 < 7 or 7 > --5

:}_' 3 S 1nce 4 > 2 1t follows that 4 + 5 > 2 + 5 or 9 > 7

4Srnce 2 < 7 1t follows that 2 >< 5 < 7 >< 5 :> 10 < 35 :> 35 > 10
FORMAL LAWS .F NUMBERS

In short we state that followmg are the laws of the ar1thmet1c of numbers If a b C stand for

arbrtrary real numbers we have

Addltmn

1 a+t b is a unrque number
2 (a + b) + c= a + (b + c)
. 3 45004 a =y
)+ a O

_. 4 a +( ) (

NS a+b b+a

’\/IULTIPLICATION

6 a ><b isa umque number

Is et (a . b) Xc=ax (b X c)

8 a >< 1 1>< a = a

- 1 1 a >< (b + c) (a >< b) (a >< (,\:;

RAPID METHODS F.R DIVISION

~ [Closure law]
[Assocratrve law]

~ [Identity law]
:-f'}_j:?_ff[Inverse law]
-?.f'__f_'_;_'ﬁ[Commutatlve law]

:[Closure law]
:7?-':_'_-_[Assoc1at1ve law]
- [Identlty law]

'*‘[Inverse law]

:.[Cornrnutatwe law]
~ [Distributive law]

Divismn by 2 A number 1s dmsrble by 2 1f 1ts last dlgrt 1s dlvrsrble by 2(1e last dlglt 1s

0246or&

B W 'm_

._'?;;_f{_f--_{_'_Dmsron by 5 Numbers endmg 1n O or 5 are dlvrsrble by 5

.'__‘J_,_ﬁ__Division by 3 Only such numbers are tiwrsrble by 3 the sum of whose drgrts 1s dlvrslble by3
._f'_'_:-ﬂ-'j_.Dlvrsmn by 4 A number 1s dwrsrble by 4 1f the last two drgrts are d1v1s1ble by

'-1.}-_?:f‘f:;Dmswn by 8 A Number 1s dwrslble by 8 1f the last three dtgrts are cl1v1s1ble by 8
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‘ g Dmsron by 9 If the sum of the drglts of a number 18 divisible by 9. the number is d1v1srble
g ... . i
7 Dmswn by 10 A Number is dmsrble by 10 1f 1ts last dlglt IS Zero. -
8 Dmsron by 11 If the dlfference of sums of drglts occupymg even and odd posrttons in the

' glven number is drwslble by 11, the number is dmslble by | 1 '

_For example the number l 03 785 is dms1ble by 11 smce the sum of the drglts in odd pos1t10ns
(1+3+8 12)_ mmus the sum of the dlgrts in even posrtlons (O+7+5 12)_ is 0, wh1ch 1s-

-'1 5 F RACTIONS

_ We already know that when a number can be expressed as exact number of units of any kmd
then it is called a whole number or an integer. But, when the unit is supposed to be divided 1nto___
any number of equal parts and one or more of these part are taken then the number 1S called a
;fractlon . _ -

?_Thus 1f one taka rs the umt and we suppose the un1t to be dwrded nto one-hundred equal parts
_-:_each part w1ll be one parsa (p) and 5p,1 5p,25p,75p wrll be respectwely f1ve hundredths flfteenj_'

’_ _’hundredths twenty-fwe hundredths seventy-fwe hundredths of the unrt 1e one Taka These -

'fractlons are Iwrlttenas — Thus a fractlon 1s eXpressed by two numbers one
- 100 100 100 lOO - _ -

; over the other sepal ated by a horlzontal me (bar) The number one half one thrrd one fourth or
_one flfth etc of a thmg may be expressed as 2 3 | Z -5 etc When we speak of three quarters of .
a meter we regard a length of one meter as havmg been d1v1ded 1nto 4 equal parts and that 3 ofﬂl_:‘?

_ these parts are taken If a thmg 1s d1v1ded 1nto 7 equal parts and out of these 4 parts are taken 1t;"--_

lS -7-- of a thmg The lower number whrch eXpresses the number of equal parts 1nto Wthh the umt

IS dmded is called the denommator The upper number Wthh expresses the number of parts
taken in any fraction, is called the numerator. The numerator and denommator are sometlmes_';g
f_called the terms of a fraction. The fractions expressed in this manner are known as vulgar or
common fractions. When the numerator and denominator of a fraction are equal, its value is

unlty A fractron may also be deﬁned as the result of dwrdxng the numerator by the denommator
For example -;}- denotes four tnnes the flfth part of the umt But rf we dwrde 4 umts by 5 we getff:?'_

a resul, which i four times as greatas the fifth par o 1 unit. Hence th fraction > is th result



of dmdmg 4 umts by 5 The followmg mode of readmg fractlons 1s sometlmes used § 1s read_ _
five over elght -1—-5- 1s read ten over thrrteen Instead of usmg the horlzontal hne to separate |
numerator and denommator 1t 1s sometrmes convement to wrrte fractlons wrth two numbers;_'?j_
before and after a slantmg lme in the followmg form 1/2 2/3 517, 7/ 16 ...... etc A fractron IS
sard to be proper fractlon 1f the numerator 1s smaller than the denommator For example theg}
fractrons Z—é- -i-g etc are proper fracttons An 1mproper fractlon 1s one whrch the numerator 1s_

3 4 7 16 32

equal to or 1s larger than the denommator, Thus e e etc are 1mproper fracttonsA
whole number 1s a number contammg no fractrons or a fractlon whose denommator is umty as;:
S 15 48 etc For changmg an 1mproper fractlon to a whole number or to a mrxed number we___;__'
dmde the numerator of the fractlon by its denommator If nothmg is left over the result of thls?if
dmslon 1s a whole number whtch 1s equal to the 1mproper fractron If there 1s a remamder ora.
number left over after the dwrsmn then this remamder becomes the numerator of fractron whosef'"f'-
denommator 1s the same as the denommator in the orrgmal fractron ThlS new fractlon together '_

wrth the whole number resultmg from the dwrsron forms the new mrxed number For example

§—§ = 17 (whole number) and —2—-!“1- 24 1 (mtxed number)

REMARK When the numerator and the denommator of a fractron have no common factor thei_
. ; _ fractlon 1s satd to be m 1ts lowest terms | e

COMPARISON OF FRACTIONS

Rule 1 When two fractrons have the same denommator the greater 1s that Wthh has the greaterf

numerator Example --15 greater than —| — >—r_ *_.. - - |

Rule 2 When two or more fractrons wrth drfferent denommators are to be compared They must_
frrst be reduced to equwalent fractrons havmg the least common denommator and rule 1 rs__
REMARK ’lhe LCM (Least Common Multlple)_ '_of the denommators of a serres of fracttons 1s
called thetr (LCD) least oommon denomrnator It is usually best to keep the LCD in factors then_;f

the multrphers requn ed to reduce the grven fractrons to therr L(,D are found by mentally crossmgl
out the factors of the gwen denommators . - . .

‘i
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ADDITION AND SUBTRACTION OF FRACTIONS

:When the fractlons are of the same denommators the value of sum or difference of the?;

0

e ;fractlons is the sum or drfference of the numerators retaimng the common ‘denominator.

U

;_When the fractrons have dlfferent denomrnators they must flrst be expressed with a:_

""j_-_fif’r-'common denommator and the work wrll be srmplrfled by takmg the least common*

w

.:In addmon a serres of fractrons some of whrch are mrxed numbers 1t 1s convement to add_;

'_ - _‘_._;_the whole numbers and fractlonal parts separately, and fmally add the sum of the fractrons_'f__{
to the sum of the whole numbers Any 1mproper fractrons should first be expressed as
. mlxed number - s o - -

O

To multlply a fractlon by an mteger multlply the nurnerator by the mteger and keep the:_{._:

._ MULTI_PLICATION AND DIVISION OF FRACTION |

denomrnator unchanged

To multlply one fractron by anothe1 11""*"12101] multrply the numerators together for the-?:'

_ ___f'.j’_‘._'__-___"_acqu1red numerator and the denommators together for the requrred denommator of thc |

(i)

-_iTo dmde a fractron by an mteger erther drvrde the numerator rf the numerator rs exactly

- ___-dwrsrble by the mteger or multlply the denomrnator by the mteger

To divide a fractron by a fraction, frrst mterchange numerator and the denommator of thef_

- “_-__:.._---f'*f_-dw1sor and then multlply by thlS changed fraction.

(V)’ "

Contmued product 1s the product obtamed by mulnplymg more than two numbers together

:_'1 6 COMPLEX AND IMAGINARY NUMBERS

Complex Numbers' "I he set of all complex numbers 1s denoted by C and 1s defmed by

o {a + zb a b e R cmd i 3—-1} where a is called real part of complex number and b is called

;1magmary part of complex number and iis the 1magmary umt - e
_Forexamples.2+|3 2- 13 3,2 4+16etc - = .
Note. Every real number rs a complex nurnber havrng 1mag1nary part 0 (zero),

because 2 2 + z 0 -

-Imagnary Numbers. Square root of any negatxve numbers 1s called rmagtnary number -
In other words any number of the form zb where be R and z = _--1 is called an 1magmary

number

For Example 2:

- , \/S, e 3 Lo



:1 7 SEQUE\ICE AND SERIES = s =
A lrst of numbers such as 1 4 9 16 ,xz, x E N rs called a Sequence
"_In other words a sequence m a functlon wrth domaln a set of successwe Hieeers.

The sum of all the terms of a sequence 1s c'tlled ser 1es
o 3 4 5 6 7 8I*1mte sequcnce

23456 . Infrnrte sequence
1+2+3+4+5+6+7+8 Fmrte serles

| 1+2+3+4+5+6+ ........... Infrnlte serres

DISCOVERY OF SEQUENCE .

By the method of trial and error we have._.-__'"_:_' determme the sequence ensurmg that at least flI'SlZ
few terms are observmg thc rule so as to generallze ultlmately

For example'-f 2 4 6 8 ......... can be wrrtten n the form

2520 23 24 .......... =

Hence we can cxpress n-—th term as u 2n or {2n}

1. 8 SIGMA N.TATION

We use a srmple summatlon notatron Wthh consrderably srmpllfles the formulae and makes:_}.j__f‘
of Greek alphabet is used to

handlmg of complrcated expressrons srmpler The symbol 5%
denote the summatron of a gwen serlcs and thlS symbol 1s known as srgma notatlon or summatron‘_:-‘f -f_,.
notatlon We wr 1te to denote the sum of n terms of the sequence u If we want to sum_ .

up to u for values of r correspondlng to r 1 2 3 ....... 5 we denote the surn by
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1 9 PRINCIPLE OF MATHEMATICAL INDUCTION

thematical induction

;?é.'_ '-:':.'_Let the formula or the proposmon be denoted by P( n ) The prmcrpal of m
"_ff-f}:states that 1f - - - =

i The formula or the glven proposrtlon P( n) mvolvmg n 1s true for n=1,2and
ﬁ_;}--‘2 1f the truth of P(m) for n= m 1mphes it is true for P(m+1 ) then P(n) is true for all positive
" 1nteger values of n.

- Illustratlon 01: Which of the following integers are odd or eveén?
158 —-1715 26170 ,987003,201 --2402

| -_'-Solutlon By defmltron of even 1ntegers we know that the numbers, whrch are dmsrble by 2, are
:]’;called even mtegels - .

. 158 26170 --24()2 are even mtegers

:"_:The remammg mtegers are odd 1 e 1715 987003 201 are odd 1ntegers

jl’Illustratlon-OZ Factorlze the number 1421 mto prlme factors
-f_Soluuon We take the prlmes one after the other and st0p at the prlme WhICh 1s dwrsor of the_'_
_igwen number Usnng thrs process we see that the pnmes 2 3 and 5 are not the dmsors of 1421

i:_ingaln we attempt to dmde by 7 and then aee that 1421 1s dwrdable by 7 glvmg a quotlent of f
203 Test 203 m the same manner 1gnor1ng the numbers 2 3 5 that proved meffectwe m the-:f__:_

flrst tnal Only begm wrth7 It turns out that 7 1s a dmsor of 203 The quotlent 29 is the
fprtme Thrs completes the factorlzatlon Thus we have 1421 7><7><29 7 ><29
Illustrauon03What meaning is to be-}fattaehed toeach ob the Gillowing:

X : .....

Solutlon' 8, O -—3?- 1s' meanmgless g—..-—-l —-O—- =0-;-(—)- 1s mdetermrnate -
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Illustratmn-04 Reduce 'z,§ toits lowest terms

Soluﬁon_i6 ,18 9 __?3_ 36 3

94 12 48 4

f’Sometlmes 1t 1s dlfflcult te fmd out the commen factors of the terrns of the given fraction by
C ebservatmn In that case fmd out the GCD (Greatest Commen Dmsor) of the terms and then
-dmde the terms by the (JCD to reduce the glven fractton to its lowest terms. ' - -

""Illustratmn-OS Reduce -1-—21% to 1ts lowest tern'rs -

Selutmn. Dwrdm & multl l m the wen fractlen — b 43 we get, — =—.
e o g, B b i 215 y%_g __\___215 5

.Illustratmn-()é Whrch IS greater; or -_-7—" -

'Selntmn. _The LCM ef 3 and 7is 21
' 2 2><7 d 5 5><3 15

3 3><7 21 7 7><3’ 21
1 5 1 4 5_-_ -

et 13 greater than —_ Hence —_ ls greater

Illustration-07 Arrange the fractlons Tti ..é. --5- m aseendmggrderofmagmmde |
_Solutmn : T he I.... | ::ﬁ ;_ Y of 10 8 5 1s 40 - ._ e .. -
a9 4 28 3 38 5 _r_§_ and 42 Ax8°1320
10 '10><4 40 B Bx5 40 5 S5k8 40
Henee the glven f raetlons can be arranged m aseendmg order of rnagmtude as

152832 374

40 40 40 8105

Illustratlon-OS Arrange the fractton -%—- -2——-—3— m deseendrng order ef magmtude-
2 _2><4 8 5_ 5><2 _10 .3” %3 0
3 3% 4' '1 2 6 6 X 2 12 44 ><3 12



Illustratmn-09 Fmd the value of 2 + ; +-3-

__..Solutlon -—-5-—+-7—+-3: - _.2_.O+21+18 - 59__2_11_

- . .

i_:-fi-;;"@:'lllustratlon- 10 Fmd the value of 2 2 + 1 3 + 2-—1-
'_.=-'_Solutlon Method-l 2—%+13 + 2—!- " -1-"-'-"- + -

__ j___ __5_ 48+35+50 1;_3;__6_1_;_5_
+ 4_ _~2 Pt

20:.¢i:;;2g;; ;20as

-:...-_'_fMethod-Z 2_2.+1§..+ 2_1_.—-2+1+2+_2_+3’._ _-l ._5 Mp_ 5 33 5 1-1-2—-6—1-}-—

?';i.""-Illustratlon-11 Fmd the value Of (l) -12'""1‘*'"7—, (ll) 3"1*9+5l“2“?““4“?“'7
Sameeaas i =y 15 Do

12 4 7 36 20+ 49 65 13
._.S()llltlon ( 1) - +,. __
o 35 21 15 105 105 21

(ll) Methodl 3—1-9: 5.1_2._;9___41.____.1_3_. ___8__2______5_?___49

11 1 22 10 il D 22 10

1290+1804 795 1617 3094 2412 682 _31_ 2_1_-!

Method 2 3}_9_ 5_1__2__2___ 4_% - 3+ 5 2 4+l_._+ l - _2_ "~ _2_

11 15 22 10 11 15 22 10

300+ 154 135 297 454 s B b
-. -—2+__...... 2 _____2+_____2+____2__
o B 630 ¢ i 70y 3o o5 15

'mustratmn 12 Multlply 21 by3

4

Solutlon 2< 2 ><3 ":'?-X 3 -‘2'7‘ = 63
. 3 _ 4 5 4 ~ 4

;.-:-_.I;_Im;stratmn- 13: Find the:-costj ofSkpt if an ink-pot cost Tk. .
.__._Solutlon Cost of one mkpot- Tk -é-
| COSI Of 5 lnk-pOtS"‘ dX Tk -—8— = Tk -é— == Tk 1—8"



5+3l
2+5z

5 + 3l w [Multlplymg denomlnator and numeratm by (2- 51)]

10 25:+6z-15£2
2 (51)
10 19z + 15
1 O 15 __ 191 |
4+25 _ ;¢;
25 191 25 19:

= Ans

Illustratlon-14 Slmpllfy

Solut:on

Solutlon 1+2 l — (3 + 2") (5 - 31) [Multlp]ymgdenommatoraﬁd numerator by (5 + 3:) ].
5 31 (5 31) (5 k 31) e

1 5 91 . + 101 + 6:

15 6 + 19: 9 + 191 8.

Illustratlon-lé S:mpllfy 3 Zl e 3 2’

Sdlutlon

A i “"““
Ty s
(2 + 51 ) (3 + 21) (2 51 ) (3 24 )
(2 SZ)W il
6 +151 +4z +of2 -f?'ffﬁ_ij":f- 6 4; -~15¢ +10i :

12+20z _ 12 20(

1):__%_ (Ans )

4 25: "4 +25° 3
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Illustratlon 17 -'Srmplrfy z_;l

9 71

2 31

8 Zi%%i%f))" R il o S

s+ 27.........!:%__._%1._ REESETES LTS 2SR O
39+ 131 39 131 -

Solutlon

Illustratlon 18: Prove that JE s irrational.

'_2_ | "rs a ratlonal number

'-L_-Proof Suppose that

- 2 '“'_f- 'E* ; vvhere p and q are mtegers q ¢ 0

- Agam suppose that the rational number £ is in its lowest terms ic., p and g have no common
:.3-;',_'jfactors wrthout 1 Now Squarlng the above equatron we get 2 m—f-P—-— ' or p = 2q The term
s a0 e 8
. 2q represents an even mteger so p 1s an even rnteger and hence p 1s an even mteger say
p 2r where r 1s also an 1nteger Replacrng p by 21‘ 1n the equatron p = 2q we get
(21‘) ;:--- 2q = 4r = 2q :> 2r - q: - . | '

The term 2r represents an even mteger so q 1s an even mteger and hence q 1s an even
'mteger Thus we have seen that both p and q are even mtegers 1 e thcy have a common factor
. Wthh contradrcts our assumpuon that p and q have no common factors Hence it follows

'_that ':":-"_f2fj“:'1s not a ratronal number Therefore .2'1-:' 13 an 1rratronal number

_nlustrauon-w Prove that

:_':'Solutlon' S puse '\/5 1s a rattonal number

___-'37;"'1s an 1rrattonal numbcr




..E.ﬂ...,.ﬁ.,

1) LR RO
T

B T e R A T s
: o £ s e e e e e i B e e e
; gl e
: o e e e 2] .m.". ....n.- i
i il
'y

*ﬁm\wﬁw

o ih

RN A I I S n
LR —..r”ﬁ..w\ &lﬂ_ﬂﬂﬁm ..

Frishe

e R TR T R A S
e ; Xy b ey Engn ey 1]

A R :

i
i o
o

]

iR

L
e, T A, ..".,..ﬂ.. :

; : %.r. ..... .... . ". Y Hﬁ”ﬁpﬁ.%ﬂi

: ﬁﬁ.m%,% ARR R uﬁ%._mwﬁw} :;

L o [ - e e e H

i .._.H._:__ L e R ._M,ww&%hﬂwﬁ i
T e

: S

¥

Loy ._ﬂ. o u....

R oy : T i ..m.....r“.
gy e

i T by kL
Aoged: gy e h&m.n.r@mh. _m.
Rt i .__.F_wh_._ﬁ_._. = ”..

:'q_! .

el
i

S P

-
SO

”.Mm:._...u" e Nt
o
T
o

m..ﬂ%w..._ ! 5, ) £
ah i 4

i
R e &

A
0 .MW A ....3._.._|.”..

i

ol e T D = B %W% Mm% .
Tl . | o G S s

') X - = -.... X T
- 1 T Wil e e 5 5 'y L ST i o - i i e . e T v 5 e e Liraes 1 oy : L T " L sl

Pl S LA

Gl L
u_r. .."..n_.w. sk ;

2 .q.. ..
i .%.... ... ..rhﬁ..ﬂw.ﬁnﬂ.ﬂnn. .m...nm.
.f%\mmi..ﬂ"ﬁw -

P et +\m..mm__,w gk .ﬂ.,.... (e : i
m. .”...,......v..._ 2 ﬁw.t_.a ._.n__..m.._ 3 mﬁuwm i L ; %J.

b

il
P b,
R

L
T

&
i
Pk
o

i

e
Sk

o

i_.:z%“’ s
S
e

e
s

. ,_“T_m

1

el
e

o .H.WH..__..._.E

e

e el

e
S
e

g

ke e e S
i P ,@ww} i

e ! _”ﬂ-.

AETETL ..‘.u“_‘..“

- W . —..ﬂ A . 2
i #Wﬁ?% .%.m
%ﬁﬁﬁ. [y

B = i ,.umvnﬁh.n i

%

e

3 e

=

S
FiR
ot

L
.

S ..........

A

s el =5
]
n o

1Y

s
A
e
B
_.Q}

&

=

- '\

R

e
e

! '-\,_:' ;
e




: *Tl;'&r ‘.':l._.-::‘
e e Py
oL

1.
T Ao

S S

Pt e b L s I%_ Fhim i

£ deae 'ﬁr&%-’-:' o %
AR e
%ﬁmj@‘%ﬁﬁ;‘&ﬁ% e
e ¢":,:3.“.-. i _.__-E::?"-.‘_-c__-'?:“:ﬁ_:_. = .‘F%.i;g%;-ﬁ
_ -\:I;-Eﬁ:-ih 7 -‘:-:' = T = : .' . . . : T . i = * & _ P - L £ = : ol
S ' e

ﬁm“l :J%ﬂ"‘ﬁ




¥
et
g

:':"'"."-E’a‘i

-

— -":‘E‘? - : LT
TR :,'.5-""";.-:
L “:ﬁ"-"*—'*h"-‘-'g'-;-":mli :
L

o i'_:-{%ﬂ:"‘lﬁh'\:.'? X
. R@E‘fﬁ% S
i

o ':-‘I'-’}-::-'-". N
TR
“Ea}u"

ek o
T

s b

v,
-

2

=

R
E?'n_.:-" I-':-ﬁ-:' 'I-T"" i e ; ol
e T T S A T L e




20" “3'“ESSMathematlcs

(3) is true -
ie. (1)1struef0rn m+1
| __Slnce the statement (1) is true for n 1 N
_Se (1) is true for n= 1+1 - h 2+1 3 ........ and so on

__f’:_'“-.f"':f*.;-;_:Hence the statement (1) 1s true for all values nf n E N

._'-'Illustratwn-23 By us1ng Mathematrcal mductlon show that -
1+ 3 + 5 + ------- (2n - 1) n Where n 1s any natural number * f{f
_f‘-}Step-l Here 1_|. 3 + 5 + ..... (2n 1) . (1)
(1) 1s true for n 1 because - -

~  LHS=1 andRHs.... 12.- 1
__';";_Step 2 Let (1) 1s true for = m -
Now (1) 1s true for n =m +1 - - S -
lf 1 + 3 + 5 + ------ (2m + 1) (m + 1) (3) IS true L L
-_'- 1 + 3 + 5 + . (2m - 1) (2m + 1) m*+ (2m + 1) =:(m + 1) '
(3) 1s true - - -

= 1 e.(1)is true fer n - m +1

Smce the statement (1) is true for n= I

- 5 (l) is true for n = 1+1 2 n= 2+1 3 -
Hence the statemem (1) 1s true for all values ef n e N -
‘ Illustratlon-24 B usm g Mathematlcal 1nduct10n show that .
1 + 22 + 32 ' '_f_j +n2= (n )(n ) fOl‘ alL ne N

(1) 1s true for n 1 becauseﬂ .- .
-I- X

_.;";:'-5._-Step-Z Let (l) 1s true f01 n m

el LEe - o e e e R - = i . ! - :
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Step-Z Let (1) lS true for n m .

1 e 13 + 23 + 33 + m3 > : — _....(2)

Now ( 1) IS true for n - m+1

e ey,

Addmg (m+1) both 51des of (2) we get - -
P42 43 st 1) <";;+ y S
= 9. -
(m+ 1)2{m2+4(m+l))}

- irdommboh
1)

(3) 1s true 1e (1) 1s true for n . m+l
Smce the statement (1) 1s true for n 1 -
SO (1) 1 S true for n 1 + 1 2 n 2 + 1 3 ______ ete

= HeHCe the Statcment(l) " lstrue forall value of neN

1 11 RELATIONS AND FUNCTIONS

A relatlon in ItS mdmary meanmg 51gmf1es some t1es The word relatlon means the assomatlon
I between two numbers or objects ThlS type of relatlon 15 called bmary relatlon For example the
-'-relatlon ot mamage between man and woman IS a bmary relatlen Suppose R IS a relatlon and

( X, y) 1s an element Of the relatton R and (x y) e R then such relat10n IS eXpressed as x R y
::f_'wh:ch 1s read as 1s related to y and (x y)e R 1*; read as x 1s not related to y L oas

"'_TYPES OF RELATION _ -

:-_Some spec1al types of relatlons are as follows = . - = - - @
;’(a) Reﬂexwe Relatmn A relatlon R m a set A 1s sald to be reﬂexwe 1f and only 1f each element
' mA is related to 1tself 1e aR afor all ae A - - -
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For example the relatlon R { 1 l) (2 2) (3 3)} 1s a reflexwe 1elatlon m the set A {1 2 3}
(b) Symmetrlc Relatmn. A relatlon R 1n a set A 1s sald to be symmetrlc 1f and only 1f
a R b :> b R a for all a, be /\ 1 e -(a b)e R :> (b a)e R For example . is the‘;.‘_fﬁ

nelghbor of y or x rs 1(}0 mrles away from . represents symmetrrc relatlon But x 1s the_;____-__
father of y”‘ and “x 1s 100 mrles south of y” are not symmetrrc relatlon ' -

(c) Transntlve Relatlon. A relatron R 1n a set A is sald to be transrtwe 1f and only 1f a R b and';_ ._
b R c:> a R c for all a b,ce A The relat1on R defrned by x 1s less than y 1s a_f'

transrtlve relatlon because a < b and b < c :> a < c g -
(d) Equwalence Relauon A relauon R m a set A is sa1d to be an equwalence relatlon (denoted
by~) 1fandonly 1f . ._ s =
1 R 1s reflexwe L. R 1s symmetnc and m R 1s transuwe

For example suppose A = {a b c} 1s any set of numbers The relatron R m A deflned by."':_
1s equal to” lS reﬂexwe smce every number is equal to 1tself It 1s symmetrrc because;.f
a b :> b-- a. Also 1f a b and b c then g = ¢ e that R is transmve as well Hencef}

R 1s an equwalenee relatlon

Illustratlon-26 Suppose A % B {(1 2) (1 4) (2 2) (2 4)} and R {(1 2) (2;4)(2,,1)}. State,
whether R is relatlon from A to B or not Gwe reasons - - - --
SOlllthll' R {(1 2) (2 4) (2 1)}13 not the subset of A>< B because (2 l)é A >< B Therefore R

1S not a relatlon from A to B - -
FUNCTIONS

A funetlon 1s a techmcal term used to symbolrze relatlonshlp between varlables A funcuon_'j_
explams the nature of correspondences between varlables mdlcated by some formula graph or'-'
mathematlcal equatlon - - = - [ - .
Suppose A and B are two non--empty sets If there ex1sts a rule f whlch assocmtes W1th eachj
element X of A a unlque (1 €., one and only one) element y 1n B then the rule f 1s called a"_ﬁl
functlon ofxover the setA We wrlte - . -
f: A—>B or, A- B - =
If for each X 1n A two or more elements m B are assoc1ated under the rule f’ then we shall not,_'
callltafunetlon L = - - - .
The notatlon of functlon is glven by the followmg examples

f x—ay 2x+3 means f( ) 2X+3forall xeR

f % ——> srn X means f( ) Ry
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_"'_';_}'Another Defimtmn uf Functmn ... - . = =
_.ff-If there ex1sts a relatmn between twc real vartables x and y such that for evety value of x 1n a_-.
g1ven set X we get a deflmte value cf y, then y 1s called a functlon of x and we wrtte y f ( ) :j

?:f-_____:fHere X 1s called the 1ndependent var1able and y 1s the dependent varlable The set X in Wthh x;
varies is called the domam of the funct1cn The set cf all values of oo is called range ar
.__‘__Domam and range. The dcmam of a functlon is a set of p0351ble values of the 1ndependentj
-"__fvarlables and the range 1s the correspondlng set of values of the dependent varlable ' ' 't

- What is the range of the functmn‘? - - -
'_"(b) Con31der the functlon Y 2x + 3 What 1s the domaln of the functlcn'? -
';__Solutwn. (a) If A be thc Set of value of x then A {1 2 3 5 6} The set A IS the domam of the '_
-:'-.functlon f’( ) - . ._ e ..: . .
:_fThe set B of al] values of f ( ) is. B {O 2 4 5} whlch 1s the range of f ( )
__-___.(b)y 2x+31e f( ) 2x+3 = ' -
Here the functlon f ( ) 1s deflned for all real values for x ' -

The domam of f ( ) IS the set R cf all real numbers
TYPESOFFUNCTIONS =

(a) Expllc1t and Impllclt Functlons' If a functton is expressed dlrectly in terms of the;-
_._:.:-._-_-'_;mdependent varlable alone then 1t 1s called an expl1c1t functlon 0therw1se it 1s an 1mpllcltf-
-  ._f-i-'_f._:f_.-'-_functton - . = . . .
For example . - __ | -
. :"_f.-'y 3)( +2 is an expltczt function for all real % but 3x-—-5y 2 1s an 1mpllc1t functlon -

nx + y = 16 is an 1rnpllc1t functton but y \/ 16 -x’ 1s an expl1c1t functlon

| But from an 1mpllc1t functlen 1t 1s not always p0531ble tc fmcl y as an expllc1t funcuon of x
__:_i(b) Algebraxc Functmn o e e | .. |
An expressmn contalmng flxed number of terms 1nvolv1ng a varlable say X, formed by the’
operauons of add1t10n subt1act10n mult1pl1cat10n d1v1310n 1nvolut10n (powers) andf‘t
evolutlon (roots) 1S called an algebralc functmn of x .. -



L

For example 3x +2 _

ayx' +ax +a"x

x + 2
An algebrarc functlon may be erther a polynomlal or rat1onal or an u‘ratlonal functron ‘
Polynomlal Functlon. An expressron of the form .

I'l-—q >

+ a x + a,

' _where a a a ..... a are constants and n 1s a posrtwe 1nteger 1s called a polynomlal_[

__functlon or a ratlonal mtegral funct10n of x degree n and 1t 1s denoted by P( ) Clearly to

vartable If P( ) and Q( ) be two polynormal functlons of x : then R( )

each real number a we get the number P( ) - - - _
_Examples x + 2 x +3x +5 x +2 etc are polynomlal functlons of x of degree 12 3
Ratmnal Functlon' A ratronal functron 1s the rat1o of two polynonual functrons of the samezj

 1 ratlonal functlon of x Clearly thls functron assocrates to each real number a the value R(a) -

except those values of ‘4’ for which Qe ) D iton v -

e 4
[

sl
®

2x+3 x +5x+6

fﬁExamples —_— etc ratlonal functlons of X.

x +3x 4 % 9x+20

-j_ffIrratlonal Functmn. Algebrarc funct1ons Wthh are not rattonal 1e funct1ons hkej

43,/ ':-;e_--—_;5x;+_£6]-' are called 1rrat10nal functlon

___:_:'_Transcendental Functlons - . S . -
”'.__.'_Funcuons whtch are not algebralc are called transcendental functrons Trtgonometrrc_

: __:._funct1ons 1nverse trrgonometnc funcuons loganthmlc functlons exponenttal functlons etc

f'_.:Examples Stnx cos x tanx sm x cos x tan x log x log(1+x) € a etc are all

transcendental functlons

Trlgonometrlc Functmns

sin x, cos X, tanx and theu' recrprocals cos ecx, secx cot x are called trlgonometrrc funct1ons In

jthese functlons the angles x are measured 1n radlans (or crrcular measures) where 180 =R



_ ____;._.Inverse trlgonometnc functlons. - - - . -
_ sin X, €087 X, tan % sec x cos = x cot x are called lnverse c:rcular functtons Here
--1 < x <1 for sm x cos x and x >1 or x < 1 for sec x cos ec x - .
_-Exponentlal Functlon e e o
- The functlon where 2 < e < 3(e 2 71828 ) and a where a > . a 751 are calledff
'..""_:'-exponentlal functlons - - - =
| _-____'._Logarlthmlc Functmn __ - e e
log X log wherea > O a #l are called the ]ogarlthmlc functlons of x Thus-"-

-'j_f_-f'log,, (x > 0) log (1 + x)(x > -—1) log (sm x) etc are examples of logartthmlc functlons .

(d) Modulus Functlon . - _
For each real number x let le denotes the absolute value of x then we have
. x 1f x>0 - -
The functlon f lxl 1s called the modulus functlon of x In thlS case for every value of:"-,j
xe R we get a umque value of f ( ) Hence the domam of f ( ) 1s the set R of all real
(e) Even Functmn and .dd Functlon - .
A functton f ( ) 18 sald to be an even fUIICtIOI'l of x 1f f ( x)

i

':Example.. i f ( ) 1s an even functlon of x smce 4 ( - )m ( '_X_Z) L : (x) ._

11 b ( ) cos x 1s an even functton of x smce f (

!I
l
A 2

__:'-_A functlon f(x) 1s sald to be an odd functlon of x 1f f ( ) -
Example. - i f( ) - 1s an odd functlon of X, smce f ( x) =(-x)==x*= ~f(x)

11 f ( )-— sm x 1s an odd function of X, smce f (

||
&
o
-"""I"'"‘\
2
N’
1
;o
o=
!
l
4
@
el

_-._-Illllstratl(m-ZS Ident:fy the type of the funcnon f ( ) 3 1 1 and deterrnme ie domam -

From (l) we see that f ( ) IS the quotlent of two polynomlal functlon x- - x +4x 7 and'

: M

3x + 1 1 Hence by deflmtxon f ( ) isa ratlonal functlon " - -
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Frorn (1) we see that f ( ) lS undefmed when 3x+11 0 1e when x- '"*'-.-—--'-é— and f( ) _
| deflned at all other pornts Hence the domaln of f( ) f_i's : the Set of all real numbers '¢XCéPt -

Illustratlon-29 Fmd the domam of each of the followmg functtons - .

a._Smce d1v1310n by any real number except zero 1s possrble the only value of x for ‘which

f (x)" 3 cannot be evaluated 1s x 3 the value that mal(es the denommator of f ( ) equal
to zero Hence the dumam of f ( ) consrsts of all real numbers except 3 _ -
b Smce negatlve numbers do not have square routs the only value of x for whlch

can be evaluated are those for whlch x - 2 1s nun—-negatrve That 1s

Thus the dornaln of g(x) consrsts of all real nurnbers that greater than or equal to 2 . ':f:.
1e D _{x xeR x>2}
Illustratlon-30 If f ( ) 2x +3x and g( ) 3x + 5x show that f ( )1s an even functlon

Solution: We have e
e 3( TR e

Hence f(X)ls an ev.en functlon Of 3 .. = = =

Agarn g(x) 3x +5x - -. = = .

Hence g{x)isan odd function of x. e






1.12 BUSINESS APPLIC ATION =

Problem-Ol A frog._, who falls m a well 8 meters deep trles to Jump out of 1t Every tlme the frog
_;umps 70 cm upwards and falls back 20 cm. What 1s the net result of one Jump‘? How many

jumps would the frog need to get out of the well‘?
Solutlon The frog Jumps 70 cm upwards and falls back 20 cm. _
Net result of one Jump- -70 cm- 20 cm= 50 cm Upwards e

No of Jumps 8m SOCm 800cm 50cm 16

Problem-OZ If the value of an mvestment trlples each year what percent of 1ts value today wrll _

the mvestment be worth m 4 years‘7 _ - -
Solutlon T he value 1ncreascs by a factor of 3 each year Smce the tlme 1s 4 years there w1ll be

four factors of 3 So the mvestment Wlll be worth 3><3><3><3 34 as much as 1t 1s today
3 - 81 So the mvestment wrll be worth 8 100% of 1ts value today in four years __

Problem-03 A company has 6 435 bars of soap If thc company sells 20% of 1ts bars of soap,
how many bars of soap d1d 1t sell’? - . - - .

Solutmn 20% = ZOXT(-l;a = _0 20 Thus the company sold (20) (6 435) 1 287 bars of soap
Altematwe Method 20% = 20><-—-—-—+ --«-1-— Then ul—-x6 435 1 287
Problem-04 How much mterest thl Tk 10 000 earnm 9 months at an annual rate of 6% -
Solutlon 9 months—9><-—ycar--—-3-year and 6% = 6>< 41 — = —— 3 | "

._1_2 i didee 50

ImereSt : Tk 10 OOO X < - % = Tk 50 X 9 Tk 450 - - _.

Problem-OS In a class of 60 students 18 students recewed a grade of B what percentage of the
chsmeevedagrloofBY . i anie e S e
Solutlon —— of the class recewcd a grade of -8-6_-—1—6 = 3 30% -_ = e
Therefore 30% of the class recewed a grade of B e |

Problem-06 If the populatlon of a crty was 10 000 in 1980 and the
1ncreased by 15% between 1980 and 1990, what was the populatlon of the c1ty 1n 1990‘?

Solutlon The populatlon mcreased by 15% between 1980 and 1990 W n
Therefore the increase was ( 15)(10 000)-1 500 e .
Hencc the populatlon 1n 1990 was 10 000+l 500-11 500

populatlon of that city
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Problem-07 What was the rate of discount if a boat which cost $35.000 was sold for $4. 800'?

Solution: The rate of drscount— '5"000 . 800 200-' --- —l- = 04 4%
.- 5000 5000 25 -

:".;-'-'Problem-OS If the prtce for a product 1s Tk P per umt the demand for the product, that rs the_
number of unlts consumers will be w1llmg to purchase rs ~given by the equatton_
d= 200 OOO 800p Fmd the demand d for the product 1f 1ts prrce per un1t o e

_._;_,'Solutlon Demand functron d- 200 000 SOOp, where p is per umt prtce of the product -
= For p 25 demand d 200 000 800><25 180 ooo umts B

j-:Problem-09 A salesman recewed a base salary of Tk 800 a month plus a commtss1on of 10_
percent of the Taka amount of his monthly sales Use functlonal notauon to specrfy the.
'--_’relatlonshrp between hts total monthly earnmgs and the Taka amount of goods that he sells
_:__Defme each vartable used - - . ' = -
‘__'--'Solutlon Suppose X denotes the monthly sales m taka
. ~ R denotes the total earmngs in taka
.if-_Therefore accordmg to questlon B 800+10%X -'

.i_Problem-lO A frrm has determmed that the total revenue R m Taka from the sales of q umts of[?
'f?"a product e R f(q) 12q R o - e e .:_
‘a. What wrll be the total revcnue gencrated by the sale of 800 unrts of the product‘? -
__'_b How many umts must be sold In order to generate Tk 24 OOO m revenue‘? 1
-f:Solutlon Revenue R f(q) 12q | . -

For 800 umts R 12>< 8.0 Tk 9 600

b For revenue Tk 24 OOO we have 24 OOO 12q :> q--- 24 OOO = 2 “O untts

- - 1_2 - _ _
*__Problem 11 Suppose the total cost m Taka of manufacturmg q un1ts of a certam commodrty 1s-g__-

'}_glven by the functton c(q) =q' - 30q ¥ 5ooq +200.

Compute the cost of manufacturlng 10 units of the commodlty
-._'b Compute the cost of manufacturmg the tenth umt of the commodlty

'_'.Solutlon Gtven cost functlon C(q) q’ - 30q + SOOq + 20. .
a The cost of manufacturmg 10 units is the value of the total cost functton when q-lO

 That | is, cost of 10 units = c(ro) (10) 30(10) +500(10)+ 200 = Tk.3,200.

b The cost of manufacturmg the tenth umt is the drfference between the cost of manufacturlng -
10 umts and the cost of manufacturmg 9 umts . - .




Cost of tenth umt C(l O) C(g) . - =
Now c(ro) om0 | -
_c(9) 9 30><9 +500><9+ 200 Tk 2 999 . O

:Cost of tenth unit = c(r 0) c(9_). Tk (3 200 2 999) Tk 201

'Problem 12 If a flrrn produces - and sells x . umts -of 1ts - product rts profrt

p(x) ' ""'X + 30X 200 thousands Taka Flnd the f1rm s proflt 1f 1t makes and sells 20 umts
--x +30x 200 .

(20) +30><20 200 TkO

I:l ;.' 7'

Solutlon Proflt functlon for x umts p( )
- For 20 umts proflt p(ZO)

Problem-13 The total cost C of a factory per week 1s a functton of 1ts weekly output Q gtven by
the equatlon C 500+ 12Q The factory has a capacrty hmlt of 600 umts of output per week'

Find the domaln of deflmtlon and range of the cost functron
Solutlon Cost functlon C 500 + 12Q = '

Smce the factory has a capac1ty 11m1t of 600 umts of output per week therefore we have domarnf
When output 1s zero then cost C 500 + 12 ><0 500 |

Again, the factory can produce maxrmum of 600 umts
For 600 umts C= 500 + 12 >< 600 T 700 '

Range of the cost functlon 500 < Q < 7 700

Problem-14 Total revenue from sellmg a partrcular product depends upon the prrce charged p@er"
unit. Specrfrcally,. the revenue functlon is R f (p) ISOOp 50p where R equals total

revenue in Taka and P equals prtce 1n Taka

a. What type of functlon is Taka? - a0

b. What is total revenue expected to equal 1f the prlce equals Tk 10‘? - .
C. What prtce(s) would result in total revenue equalmg zero‘? . '_j;j - :._;: . .
Solutlon Revenue functlon R 1 SOOp 50p -

' a Here hlghest power of P 1s 2 hence thrs 1s a quadratlc function

b pr-lO then R= 1500><ro 50(10) Tk 10,000

Fe. IfR--O then o 1500p 50p :::>p(1500 SOp) 0

i e ek i P et L S LR

'fherefore prrce p Tk 0 Tk 30 [Ans]
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. EEEEEEn

'_ Natural Number The set of all natural numbers is denoted by N and 1s defmed by %

-'_.Integers The set of mtegers consrsts of natural numbers (or posrtwe 1ntegers) zero and
'-__:;_the negatlve 1ntegers The set of all 1ntegers 1s denoted by Z and 1S defmed by |
____._';Ratmnal Number A number Wthh can be expressed as a fractron of 1ntegers (assummgifﬁ_
-_that the denommator 1snever .zero) 1s called a ratlonal number For examples 2—:2—9- -- 2
..2 1 5 1 52 1 523 0 3333 ....... 1 525252 J?l 1 532532532 -

7'.'3';Irratlonal Number A number whrch can not be expressed as a fractlon of two mtegers
48 called an lrratronal number For examples " . =

\/— ‘/_ 5- T ﬂ

Complex Number The set of all complex numbers 1s denoted by C and 1s deflned by ' o
C {a + zb a, b e R and i=—1, where ais eallecl real part of complex number and b 1s called

__ _j_lmagmary part of complex number and i is the 1mag1nary umt
':'f-'l‘For examples 2 + 13 2 13 13 2 4 + 16 etc '
Imagmary Number Square root of any negatrve numbers 1s called 1mag1nary number

in other words any number of the form zb where be R and l = r--l 1s called an 1mag1nary

= 3 etc

‘_.:.'}f_'-’number For Examples 21,

Absolute value of a Number The absolutevalue of a real number 4 1S denoted by |a|
and 1s defmed by the followmg way (1) If ' is posmve or zero than ]a] a (11) If a

”';’;_negatwe then !a| —-a Por example |5| 5 l-—-— 6| "‘-—("'6) 6
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. « Questwns
Multlple Chorce Questlons -
.,1 Whrch rs the natural number’? (1) 1 (11) O (111) I (1v) 5

'_;2 Whlch ls the proper fracuon‘? ( ) z (11) . .__-___ (m) ! (W) ____Q

__ Whlch one 1s not ratlonal? (1) 1 5555.... (11) 1 5 (111) 1 010010”1 (w) b3
; é'_:._':_'__?:'-jWhlch is the 1rrat1onal number‘? (1) 3 (11) :,f__ 4 (111) 7 (1v) 3 .

3
5Wh1ch one is not a real number‘? (1) 2 ( 11) 2 ( 111) O ( 1v) | -
::6'.”.f.:_“ff.-:.Absolute value of 8 1s (1) 8 (11) -8; (111) O (w) None of the above -
8
9

_1: '..‘-_-_.f"fWhrch 18 the only even prlme? (i) 5 (11)4 (m) 11: (1v)2 . .
;--ﬁ'.--'_l_--HOW many prrme numbers lles between 1 & 507? (1) 15 (11)20 (111)18 (1v)16 .
": Wthh 1s undefmed form? (1) 0 5 _\lll 2 (lll) 9_2 (W) ( )4 -

lCh 13 3 Pl'lme numbe r‘? ( 1) 0 (n) 1 ( 11 1 ) 2 (1 w) 4 - 1

_-Whlch one of the followmg statement is true/false"

(1) Every real number isa ratlonal number . .

(11) Every 1rratlonal number 1s a real number

-f‘-'_ff(m) A real number 1s elther ratronal or n'ratlonal

-_:.'_"_'(w) Every natural number 1s mteger : _'

j_i:fi_"_(\;.f)_-j -:.If x IS rauonal and y rs 1rratlonal then xy rs lrratlonal

(Vl)The product of two odd 1ntegers 1s an even mteger ' '_ .
(Vu)Every real number 1s 3 complex number havmg 1mag1nary part 1s zero

(Vlll)The sum of two ratlonal numbers rs a ratlonal number -
(ix) . .-"There is no rational number Whose square 1s 2

(x) 2isa complex number - -

& :"__!_';.:-_D1V131on by zero is sometrmes allowed -

(xn) jﬁ*f]-‘“_Every complex number is a natural number

(xm) | is the smallest prrme number '

(xrv) 123 1s a pnme number



o N wnms

VShOW that - -
. ”_‘_..Suppose you have the followrng categorles of numbers a. Posrtrve mtegers b Negatwe

‘Number System |35

[Conceptual, Analytical & Numerical Questions

. Defme natural number 1ntegers ratlonal number and 1rratlonal number .

_- 1s not a ratlonal number

'._.:-.f-'-f_-:_lntegers C. Integers d. Ratlonal numbers [ Irratronal numbers f Real numbers g None
f_”of the above categorles Under wh1ch category or catcgorres do the followmg numbcrs-

X j - . Bt ' ey : s A - 1 < - E
1 5 3 N b - " e e i
3 i ; : : .
5 3 - - e . -
3 o ey - :

".-'-:Wrrte down the prmcrple of mathematlcal 1nductron e
'-'fDefrne sequence and series with example - |

What do you mean by real number and complex number‘? _

. Fmd the n-—th term of the sequence I 6 15 28 ------ and hence generallze the scquence

2:0 20

? 7 _’_j_.{;'__:_-What 1s the value of each of the expressmns and w hy‘? —

g 20

Place an approprrate 1nequalrty srgn > or < between each parr of real numbers grven - -

A blcycle orrgmally cost Tk 100 and was drscounted 10% After three months 1t was sold

. '_'_...--:'and belng drscounted 15% How much was the blcycle sold for‘?

11. Two numbers are in the ratro 5 4 and their drfference is 10. What 1s the larger number‘?
13. 'f_._Grve the deflnrtlon of odd number and even number wrth examples

15. Defme Absolute value of a number Dlscuss the specral propertles of ZCI‘O';I-'::-"_:'_
. Srmplrfy (1) = -

17.

Defme prlme number and composrte number wrth examples

__--3'; is an rrratronal number

(111)

2 - 3l = | . 2 51 2 + 5!

'Wrrte the followmg Serres wrthout summatton or s1gma notatlon . . . .
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'18 By usmg mathematrcal mductlon show that '

(a) 1 + 2 + 3 + ———— + n—2 —, where 7 is positive integer.

(b) 1 + 3 + 5 + - +(2n 1) n’ wherc n is any natural number.

(n+1)(2n+l) foral ne N.

(C) 12 + 22 + 32 - —_—..“nz'—’ e 6 -

(d) 13 . 23 + 3 + - -; _.-_...::m : ("4})- for all n e N -
19 Use the method of mductton prove that 2 + 6 + 10 + e (4n 2) 2n
' 20 Usc the method of mductlon show that 2 + 4 + 6 + ------ + 2n n (n + 1) .
_ If f( ) ax +bx+c and f(l) 6 f(2) lland f(3) 18 fmd the value ofa b and o

------

¥ g (x ) __ {___2 - 4 x ;‘i , then fmd the Value Of g (3) g(l )/g( 0 )*, g (--_ 3) ;_;i;_._ Tataoe

x 2+,
functlony f( )'- = +2

- Fmd the value of y when X is zero '
b What is f(3) .

. d Are there any values ofx that glvey a value of l‘? s

;24 Storage cost of an 1tem rs gwen by the funct1on S g(C) 0 OSC + 2 50 where C lS the

- cost of the 1tem (1) Fmd the cost of stormg an 1tem that costs Tk 12 .
- (11) Fmd the cost of an 1tem whose storage cost 1s Tk 3

125 The pI'Oflt functton for a flrm IS p(q) -:--qu + 36 OOOq 45 OOO where q equals the
' numbers of umts sold and P equals annual profrt m Taka

- What type of functlon 18 thls‘? .
. b What 1s the expected proflt 1f 1 500 unlts are sold‘?



