
M.E.C.-203

NEERAJ®

Chapter Wise Reference Book
Including Many Solved Sample Papers

Based on

I.G.N.O.U.
& Various Central, State & Other Open Universities

ifjek.kkRed fofèk;k¡
( Quantitative Methods )

MRP ` 380/-

(Publishers of Educational Books)

NEERAJ 
PUBLICATIONS

Mob.: 8510009872, 8510009878     E-mail: info@neerajbooks.com

Website: www.neerajbooks.com

By: Bhavya Gupta



Sample Question Paper–1 (Solved) .............................................................................................................. 1

Sample Question Paper–2 (Solved) .............................................................................................................. 1

Sample Question Paper–3 (Solved) .............................................................................................................. 1

Sample Question Paper–4 (Solved) .............................................................................................................. 1

•aM&1 vk/kjHkwr xf.kr dh leh{kk (REVIEW OF BASIC MATHEMATICS)

	 1-		xf.kr	dh	vkèkkjHkwr	voèkkj.kk,¡	(Fundamental Concepts of Mathematics) ......................... 1

	 2-	 xf.kr	dh	vkèkkjHkwr	fofèk;ksa	dk	flagkoyksdu ................................................................................ 8
(Overview of Basic Methods of Mathematics)

	 3-		lacaèk	,oa	iQyu	(Relations and Functions) ..............................................................................13

	 4-		funZs'kkad	T;kfefr	rFkk	iQyuksa	dh	çLrqfr ......................................................................................20
(Coordinate Geometry and Representation of Functions)

•aM&2 js•h; chtxf.kr (LINEAR ALGEBRA)

	 5-	 vkO;wg	chtxf.kr	(Matrix Algebra) .................................................................................35

	 6-		lfn'k	fo'ys"k.k	(Vector Analysis) ..................................................................................48

	 7-		lfn'k	vkSj	vkO;wg	(Vectors and Matrices) .....................................................................52

	 8-		jSf•d	lehdj.kksa	osQ	lfn'k	vkSj	vkO;wg	fu:i.k .........................................................................57
(Vector and Matrix Representations of Linear Equations)

•aM&3 dyu (CALCULUS)

	 9-		lhek,a	,oa	lkrR;	(Limit and Continuity) ...................................................................................62

	 10-		vodyu	xf.kr	%	,d	pj	osQ	iQyu	 ..........................................................................................69
(Differential Calculus: Functions of One Variable)

	 11-		vodyu	xf.kr	%	vusd	pjksa	osQ	iQyu ........................................................................................78
(Differential Calculus: Functions of Several Variables)

	 12-		lekdyu	%	ifjp;	,oa	çfof/;k¡	(Integration: Introduction and Techniques) ...................85

•aM&4 okLrfod fo'ys"k.k (REAL ANALYSIS)

	 13-		okLrfod	fo'ys"k.k	(Real Analysis) .............................................................................................97

 S.No. Chapterwise Reference Book Page

ifjek.kkRed fofèk;k¡
( Quantitative Methods )

Content



	 14-		vusd	pjksa	dk	dyu	(Calculus of Several Variables) .................................................106

	 15-		eSfVªd	lef"V	rFkk	fcanq	leqPp;	VksiksykWth	dh	ekSfyd	ladYiuk,¡ .........................................116
(Basic Concepts of Metric Space and Point Set Topology)

•aM&5 pje ewY; rFkk b"Vrehdj.k (EXTREME VALUES AND OPTIMIZATION)

	 16-		b"Vrehdj.k	%	,d	ifjp;	(Optimization: An Introduction) .................................................122

	 17-		vO;ojks/h	rFkk	O;ojks/h	b"Vrehdj.k ............................................................................130
(Unconstrained and Constrained Optimization)

	 18-		b"Vrehdj.k	esa	mPp	oLrq&I	(Advanced Topics in Optimization-I) ................................137

	 19-		b"Vrehdj.k	esa	mPp	oLrq&II	(Advanced Topics in Optimization-II) ..............................143

•aM&6 vkfFkZd çoSfxdh (ECONOMIC DYNAMICS)

	 20-		vUrj	,dhdj.k	%	fl¼kUr	,oa	vkfFkZd	iz;ksx	 ..........................................................................149
(Difference Equations: Theory and Economic Applications)

	 21-		vody	lehdj.k	(Differential Equations) ...................................................................157

•aM&7 çkoSfxd b"Vrehdj.k (DYNAMIC OPTIMIZATION)

	 22-		vardkZfyd	vHkh"Vhdj.k&I	(Intertemporal Optimization-I) ............................................162

	 23-		vardkZfyd	vHkh"Vhdj.k&II	(Intertemporal Optimization-II) ..........................................170

	 24-		xfreku	vHkh"Vhdj.k	osQ	vk£Fkd	iz;ksx ..........................................................................178
(Economic Applications of Dynamic Optimization)

•aM&8 çkf;drk rFkk çkf;drk osQ forj.k 
(PROBABILITY AND PROBABILITY DISTRIBUTIONS)

	 25-		çkf;drk	fl¼kar	(Probability Theory) ...........................................................................184

	 26-		çkf;drk	caVu&I	(Probability Distributions-I) ................................................................192

	 27-		çkf;drk	caVu&II	(Probability Distributions-II) ..............................................................196

•aM&9 vuqekfud lkaf[;dh (INFERENTIAL STATISTICS)

	 28-		izfrp;u	fl¼kar	(Sampling Theory) .............................................................................202

	 29-		çfrp;u	caVu	(Sampling Distributions)..............................................................................................210

	 30-		vkdyu	(Estimation) .................................................................................................................................216

	 31-		ifjdYiuk	dh	tk¡p	(Hypothesis Testing) ..........................................................................................223
nn

 S.No. Chapterwise Reference Book Page



Sample Preview

of the

Solved

Sample Question

Papers

Published by:

NEERAJ

PUBLICATIONS
www.neerajbooks.com



iz'u 1- Mh ekxZu osQ fu;e crk,a vkSj fl¼ dhft,A
mÙkjµlanHkZµns[ksa vè;k;&1] i`"B&6] iz'u&2
iz'u 2- ,d nks vadksa dh la[;k osQ vadksa esa 4 dk 

varj gSA ;fn vadksa dks vkil esa cny fn;k tk,] rks 
izkjafHkd la[;k ifj.kkeh la[;k osQ nksxqus ls ,d de gSA 
izkjafHkd la[;k D;k gS\

mÙkjµlanHkZµns[ksa vè;k;&2] i`"B&11] iz'u&3
iz'u 3- fuEufyf•r esa ls çR;sd lacaèk osQ fy, crk,a 

fd D;k ;g lefer gS] lefer ugha gS] lefer fojksèkh gSµ
(i) lHkh f=kHkqtksa osQ leqPp; ij ^osQ lok±xle&gS* 

dk lacaèk
(ii) la[;kvksa ij lacaèk ^ls de gS ;k osQ cjkcj gS* 

(≤)A
(iii) lacaèk ^dk HkkbZ gS*] ;fn vk/kjHkwr leqPp; X 

¾ lHkh iq#"k ekuo izkf.k;ksa dk leqPp; gSA
mÙkjµlanHkZµns[ksa vè;k;&3] i`"B&15] iz'u&3

iz'u 4- 

b c a a
b c a b
c c a b

+
+

+
dk eku Kkr dhft,A

mÙkjµlanHkZµns[ksa vè;k;&5] i`"B&41] iz'u&4

iz'u 5- fuEu iQyuksa osQ fy, 
2

2
d y
dx  vkSj 

d y
dx

3

3  Kkr 
dhft,µ

(i) dy/dx = – ex + 4x3;  
2

2
d y
dx = d (–ex + 4x3)/dx = 

ex + 12 x2

(ii) y = 3x2 log(2x)
mÙkjµlanHkZµns[ksa vè;k;&10] i`"B&74] iz'u&2

iz'u 6- eku Kkr dhft,µ – –∫ 2

3 +11
6

x dx
x x

mÙkjµlanHkZµns[ksa vè;k;&12] i`"B&92] iz'u&2

iz'u 7- iQyu f(x) ¾ cos (x) osQ fy,
(d) jSf•d vkSj f}?kkrh lfUu;u dk vkdyu dhft,A
([k) iQyu osQ fy, eSdykWjhu Ük`a•yk dk foLrkj 

dhft,A
mÙkjµlanHkZµns[ksa vè;k;&14] i`"B&112] iz'u&10
iz'u 8- z = 3x2 + 6xy + 7y2 osQ fy, fLFkj eku 

Kkr dhft, rFkk tk¡p dhft, fd D;k ;s mPpre ;k 
fuEure gSA

mÙkjµlanHkZµns[ksa vè;k;&16] i`"B&126] iz'u&4
iz'u 9- tk¡p dhft, fd fuEufyf[kr iQyu mÙky gS 

;k vory gSµ
( ) 1 2 2

1 2 3 1 2 1 34 + 3 + – 6 +f u u u u u u u u

1
2– – 2 + 15

2
u u

mÙkjµlanHkZµns[ksa vè;k;&18] i`"B&141] iz'u&3
iz'u 10- fuEufyf[kr lehdj.kksa osQ gy Kkr dhft,µ
(d) yt + 4yt–2 = 0, y = 12, 11 Øe'k% t = 0; gSA
([k) yt = 2yt–2 – , y = 0, 1 Øe'k% t = 0, 1 gSA
mÙkjµlanHkZµns[ksa vè;k;&20] i`"B&154] iz'u&7
iz'u 11- ,d vPNh rjg ls isaQVh gqbZ rk'k dh xM~Mh 

ls nks iÙks ;kn`fPNd :i ls [khaps tkrs gSaA bldh izkf;drk 
Kkr dhft, fd 

(d) nks iÙks yky gSa
([k) ,d iku gS vkSj nwljk b±V 
mÙkjµlanHkZµns[ksa vè;k;&25] i`"B&187] iz'u&3
iz'u 12- ekè; 100 vkSj ekud fopyu 20 dh ,d 

lef"V esa ls eki 225 osQ ;kn`fPNd çfrn'kZ fudkys tkrs 
gSaA çfrn'kZ ekU; osQ ekè; vkSj ekud fopyu Kkr dhft,A

mÙkjµlanHkZµns[ksa vè;k;&28] i`"B&207] iz'u&3
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iz'u 1- (i) vfrijoy; rFkk ijoy; osQ chp varj 
dhft,A 

mÙkjµlanHkZµns[ksa vè;k;&4] i`"B&30] iz'u&13

(ii) ftl vfr&ijoy; dk lehdj.k  = 1 
gks] mldk osQUnz Kkr dhft,A

mÙkjµlanHkZµns[ksa vè;k;&4] i`"B&30] iz'u&15
iz'u 2- jSf[kd lehdj.k fudk;
 x + 2y + 3z = 6
 2x + 4y + z = 7
 3x + 2y + 9z = 14
dk gy ozSQej osQ fu;e }kjk Kkr dhft,A
mÙkjµlanHkZµns[ksa vè;k;&5] i`"B&42] iz'u&6
iz'u 3- eku yhft, U = [u, v, w, x, y, z]
(i) U osQ mileqPp; dh la[;k Kkr dhft,A
(ii) U osQ mfpr xSj&'kwU; mileqPp;ksa dh la[;k Kkr 

dhft,A
mÙkjµlanHkZµns[ksa vè;k;&1] i`"B&5] iz'u&9
iz'u 4- fuEufyf•r okLrfod eku iQyuksa osQ izkar vkSj 

ifjlj Kkr dhft,A
(i) f(x) ¾ – | 𝑥 | (ii) f(x) ¾ $ √(9 – x2)
mÙkjµlanHkZµns[ksa vè;k;&3] i`"B&17] iz'u&8

iz'u 5- ;fn 

2 
 
 
 
 
  

–
3

a
a

a
a

a

= vkSj 

 
 
 
 
 
  

1

2

3

4

x
x

x
x
x

=  rks fl¼ 

dhft, fd ( ).a x a
x
∂

=
∂

mÙkjµlanHkZµns[ksa vè;k;&7] i`"B&55] iz'u&2

iz'u 6- Kkr dhft, lim = 0
!

n

n

x
n→∞

mÙkjµlanHkZµns[ksa vè;k;&9] i`"B&67] iz'u&3

iz'u 7- fuEufyf[kr lekdy dk eku Kkr dhft,µ

∫
1
2

 ((1– cos (2x)) 1
2

 (1+ cos (2x)) dx

mÙkjµlanHkZµns[ksa vè;k;&12] i`"B&93] vH;kl iz'u&2
iz'u 8- eku yhft, fd fdlh Vadh esa t feuV esa ikuh 

dk ifjek.k V(t) = 5t2 – 64t + 45 ls Kkr gksrk gS] rks
fuEufyf•r dk vkdyu dhft,µ
(a) t = 3 feuV ij Vadh esa ikuh dk ifjek.k c<+ jgk 

;k ?kV jgk gS\
(b) t = 7 feuV ij Vadh esa ikuh dk ifjek.k c<+ jgk 

;k ?kV jgk gS\
(c) t = 3 ;k t = 7 feuV esa fdl le; Vadh esa ikuh 

osQ ifjek.k esa ifjorZu dh nj fdl le; vfèkd 
gSA

mÙkjµlanHkZµns[ksa vè;k;&14] i`"B&114] iz'u&3

iz'u 9- 1 + 2 sin x + 3 cos2x 
π ≤ ≤ 

 
0

2
x  osQ 

mfPp"B vkSj fufEu"B Kkr dhft,A
mÙkjµlanHkZµns[ksa vè;k;&16] i`"B&127] iz'u&1
iz'u 10- n'kkZb, fd D;k ;g mÙky gS ;k vory gS ;k 

nksuksa esa dksbZ ugha gSµ
(i) f(u) = 10 – u2

(ii)  f(u1, u2 ) = 5u1 + 2u2
2

mÙkjµlanHkZµns[ksa vè;k;&18] i`"B&141] iz'u&2

iz'u 11-  lehdj.k  yt + 1 + 1
4
 yt = 5 dk gy Kkr 

dhft, ;fn y0 = 2
mÙkjµlanHkZµns[ksa vè;k;&20] i`"B&155] iz'u&3

iz'u 12- iQyu [ ]{ }∫
1 2

0
+ 10 .  x' (t) x (t) t dt osQ 

fy, vkR;afrd eku Kkr dhft, tcfd x(t0) = 2 vkSj 
x(tf) = 3 gks

mÙkjµlanHkZµns[ksa vè;k;&22] i`"B&166] iz'u&2
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ifjp;
;gka ppkZ dk è;ku xf.kr esa nks ekSfyd fopkjksa ij gSµ(i) 

la[;k] tks ikjaifjd xf.kr dk vkèkkj curh gS vkSj (ii) leqPp;] 
tks ledkyhu xf.kr dk vkèkkj gSA lcls igys ek=kk osQ fopkj] 
okD;ka'k] uke] çrhd vkSj fofèk dks le>saA

    Fig.: 1(a)   Fig.: 1(b) Fig.: 1(c)

la[;k dh voèkkj.kkµ;fn dksbZ fp=k 1(,) vkSj 1(ch) 
dks ,d&nwljs ls vyx ns•rk gS vkSj fp=k 1(ch) vkSj 1(lh) 
dks ,d&nwljs ls rqyuh; ekurk gS] rks mlosQ ikl la[;k&cksèk ;k 
èkkj.kk ;k la[;kvksa dh voèkkj.kk (de&ls&de 2 rd) gSA la[;k 
cksèk@voèkkj.kk ls irk pyrk gS fd fp=k 1(,) vkSj 1(ch) esa nks 
vkadM+ksa osQ chp lekurk osQ ckotwn] rF; ;g gS fd nksuksa ?kksM+ksa 
vkSj ;gka rd fd dkys ?kksM+ksa osQ ckjs esa gS] os ,d egÙoiw.kZ 
rjhosQ ls vyx gSaA blh rjg] dbZ varj gSa&fp=k 1(ch) vlyh 
dkys ?kksM+ksa dh rLohj gS] tcfd fp=k 1(lh) laxejej osQ lisQn 
gkfFk;ksa (f•ykSus) dh rLohj gS & nksuksa Nfo;ksa esa ^nksiu* dh 
xq.koÙkk gSA la[;k nks gksuk ,d èkkj.kk gSA

la[;k dk uke@'kCnµfp=k 1(ch) esa ?kksM+ksa dh la[;k osQ fy, 
vyx&vyx Hkk"kkvksa esa vyx&vyx uke@'kCn gSaµvaxzsth esa ‘two’] 
fganh esa ^nks*] teZu esa ‘zwei’ ‘ ’ rfey esa ;k 'irantu'A

vè;k; dk fogaxkoyksdu

leqPp; fl¼kar
ijaijkxr :i ls] ifjp;kRed xf.kr esa 'kkfey lcls cqfu;knh 

vkSj igyh fo"k; la[;kvksa dh voèkkj.kk vkSj ̂ lhèkh js•k*] ̂ f=kdks.k* 
vkSj ^oxZ* tSlh T;kferh; voèkkj.kk,a FkhaA

ifjek.kkRed fofèk;k¡ 
( Quantitative Methods )

leqPp; dh voèkkj.kk
,d leqPp; dks oLrqvksa ;k laLFkkvksa osQ lewg osQ :i esa 

lkspk tk ldrk gS] tSls fd tkuojksa osQ uke] fdrkcsa] la[;k,¡] 
T;kferh; vkdkj ;k buesa ls dksbZ Hkh la;kstuA ,d leqPp; 
dk lnL; ;k rRo dksbZ Hkh oLrq gS] tks leqPp; dk ,d  
fgLlk gSA
:i

ftls çrhd '{' }kjk n'kkZ;k x;k gS] leqPp; :i esa igys 
vkrk gS] mlosQ ckn rRoksa esa ls ,d] tSls 0] vYifojke vkSj fjÙkQ 
LFkku vkrk gSA ;g çk:i vafre rRo fy•s tkus rd tkjh jgrk 
gS] ftlosQ ckn nk;ka czsl vkrk gS] ftls çrhd ‘}’ }kjk n'kkZ;k 
tkrk gSA vkerkSj ij] ,d leqPp; dks ,d uke fn;k tkrk gSA bl 
mnkgj.k esa] leqPp; dk uke la[;k vad gks ldrk gSA
leqPp; fu:i.k osQ çdkj

leqPp;ksa dks n'kkZus osQ nks yksdfç; rjhosQ bl çdkj gSaµ
(i) lkj.khc¼ ;k jksLVj iQkWeZµbl :i dk mi;ksx vc 

rd ,d leqPp; dks n'kkZus osQ fy, fd;k x;k gSA bl iQkWeZ esa 
çR;sd rRo ;k lnL; dks dks"Bd (czsflt) esa layXu fd;k tkuk 
pkfg, ;k ,d çk:i fn•kus osQ fy, i;kZIr la[;k esa lnL; gksus  
pkfg,A

(ii) leqPp; fuekZ.k (lsV&fcYMj) iQkWeZµleqPp; fuekZ.k 
iQkWeZ bu xq.kksa dk mi;ksx leqPp; dks fuEukuqlkj n'kkZus osQ fy, 
djrk gS

Sq_int_less_10001= {x: x = y2, y ,d iw.kk±d gS vkSj x < 
10001}.
leqPp;ksa osQ chp lacaèk

fdUgha nks leqPp;ksa osQ chp lacaèk fuèkkZj.k fd;k tkrk gS] 
tSls fd lkekU;] mileqPp;@vfèkleqPp;] mfpr mileqPp;@
vfèkleqPp; vFkok mileqPp; ughaA

A = {x: x2 + 3x + 2 = 0}] lehdj.k x2 + 3x + 2 = 0 
lehdj.k osQ lekèkkuA

B  = { −1, −2}, C = { −2}, E = {0, −1, −2}

xf.kr dh vkèkkjHkwr voèkkj.kk,¡
( Fundamental Concepts of Mathematics ) 1
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dfri; fof'k"V leqPp; % lkoZf=kd leqPp;] 'kwU; leqPp;] 
?kkrkad leqPp; vkSj mÙky leqPp;

(d) lkoZf=kd leqPp;µlkoZf=kd leqPp; ,d laxzg gS 
vkSj vDlj U gksrk gSA urhtru] ifjHkk"kk osQ vuqlkj] fopkjkèkhu 
çR;sd leqPp; X lkoZf=kd leqPp; U dk ,d mileqPp; gksxkA

(•) •kyh ;k 'kwU; leqPp;µ,d leqPp; esa rRoksa dh 
la[;k 'kwU; gks ldrh gSA leqPp; dh gekjh ifjHkk"kk osQ vuqlkj] 
fuEufyf•r leqPp; S = {x: x ,d le iw.kk±d gS vkSj x2 ¾ 9} 
gSA ,d 'kwU; leqPp; dks ekud laosQru Ø ;k {} }kjk n'kkZ;k 
tkrk gSA

(x) fdlh leqPp; dk ?kkrkad leqPp;µfdlh fn, x, 
leqPp; osQ lHkh mileqPp; osQ leqPp; dks ?kkrkad leqPp; 
dgk tkrk gSA

(?k) mÙky leqPp;µfdlh LFkku esa ,sls nks fcanqvksa osQ 
leqPp; dks mÙky leqPp; dgk tkrk gS] tgka leqPp; esa fdUgha 
fn, gq, nks fcanqvksa osQ fy, mUgsa feyus okyh js•k blh leqPp; 
osQ Hkhrj fLFkr gksA
ifjek.kd vkSj rkfdZd laosQr@lapkyd

ifjek.kd vkSj rkfdZd laosQr iwjs xf.kr esa vDlj fn•kbZ 
nsrs gSaA

(d) ifjek.kd 
(∀x) x ∈ X lHkh x ∈ X osQ fy, n'kkZrk gSA
(∃x) x ∈ X dqN x ∈ X osQ fy, n'kkZrk gSA
(∄x ∈ X) esa dksbZ x ekStwn ugha gS ;k 'X' esa dksbZ x ugha 

gS] tks larq"V djrk gksA
(•) rkfdZd laosQr
A → B ;fn A gS rks B' n'kkZrk gS]
‘A↔B’ A dks n'kkZrk gS ;fn vkSj osQoy ;fn B']
‘A ↔B’, A →B vkSj B → A  nksuksa osQ la;qÙkQ :i ls 

cjkcj gSA
oqQN voèkkj.kkRed Li"Vhdj.k vkSj O;k[;k,a

bl mièkkjk vkSj ^vkWijs'ku* esa fofHkUu ^lacaèk* èkkj.kkvksa dh 
rqyuk dh xbZ gS] leqPp; çpkyu % lfEeyu] loZfu"B@çfrPNsnu] 
varj vkSj iwjdrk] vfèkd Li"Vhdj.k % lapkyu] ladk;Z (vkWijsaM)] 
roZQ] buiqV] ewY;] ifj.kke vkSj çpkyu cuke ladk;Z (vkmViqV 
dkWUVªk vkWijsaM)A
^lacaèk* vkSj ^izpkyu* dh voèkkj.kkvksa osQ chp varj

leqPp;µmnkgj.k osQ fy,] iq#"k&lacaèk esa ,d O;fÙkQ 
'kkfey gksrk gS] tks bls lekurk 1 dk lacaèk cukrk gS] tcfd 
lacaèk&iq#"k&esa nks yksxksa dks 'kkfey djrk gS] tks bls lekurk 2 
dk lacaèk cukrk gSA ,d lacaèk fdlh rF; dks lgh vFkok xyr 
osQ :i esa O;ÙkQ djrk gSA

leqPp; X ij lafØ;k lacaèk osQ leku gh gSA vkWijs'ku dh 
xaHkhjrk bl ckr ls fuèkkZfjr gksrh gS fd X ij dksbZ vkWijs'ku fdruh 
ckj X osQ ØkWl&çksMDV dks vius lkFk eSi djrk gSA gkykafd ;g 
X dk ,d rRo gh eku osQ :i esa okil nsrk gSA
leqPp;ksa ij lapkyu % lfEeyu] loZfu"B varj] iwjdrk

(d) nks leqPp;ksa X vkSj Y dk feyuµX ∪ Y dks 
X ∪ Y = {x: x ∈ x or x ∈ y} osQ :i esa ifjHkkf"kr fd;k x;k gSA 

X vkSj Y mnkgj.k osQ fy,] ;fn X ¾ {1] 2] 3] 4} vkSj Y 
¾ {2] 3] 5] 8] 9}] rks X ∪ Y ¾ {1] 2] 3] 4] 5] 8] 9} 2 
vkSj 3 tSls rRo] tks X vkSj Y nksuksa esa ?kfVr gksrs gSa] X ∪ Y 
esa osQoy ,d ckj fn•kbZ nsrs gSa] D;ksafd fdlh lsV osQ çfrfufèkRo 
esa rRoksa dks nksgjk;k ugha tkrk gSA

(•) nks leqPp;ksa X vkSj Y osQ çfrPNsnuµX ∩ Y dks 
X ∩ Y ¾ { x % x ∈ 2] 5] 8] 3] 9} vkSj X ∩ Y ¾ {2] 3}]

(x) nks leqPp;ksa X vkSj Y osQ varjµX & Y dks X & 
Y ¾ {x: x ∈ X vkSj x ∉ Y} osQ :i esa ifjHkkf"kr fd;k x;k gSA

mnkgj.k osQ fy,] ;fn X ¾ {1] 2] 3] 4} vkSj Y ¾ {2] 
5] 8] 3] 9}] rks X & Y ¾ {1] 4} vkSj Y &  X{5] 8] 9}

(?k) ;wujh leqPp; çpkyd ^iwjd*µX' Y' osQ iwjd' 
dks n'kkZrk gSA

^,d leqPp; dk iwjd* ^nks leqPp;ksa dk varj* dk ,d 
fof'k"V mnkgj.k gSA gesa ^leqPp; osQ iwjd* dks ifjHkkf"kr djus 
osQ fy, lkoZf=kd leqPp; U dk ewY; tkuus dh t:jr gS] tks 
fd fof'k"V lanHkZ esa è;ku esa j•k tkus okyk lcls cM+k leqPp; 
gSA ;fn X dks X' }kjk n'kkZ;k x;k gS vkSj U dk vFkZ vè;;u 
osQ rgr lkoZHkkSfed leqPp; gS] rks X' osQ iwjd dks UX osQ :i 
esa ifjHkkf"kr fd;k x;k gSA
vfèkd Li"Vhdj.k

(i) ladk;Z@rdZ@buiqV_ eku@ifj.kke@vkmViqVµmi;qZÙkQ 
mnkgj.kksa esa ls ,d esa] geus mYys• fd;k gS fd ;fn X ¾ {1] 
2] 3] 4} vkSj Y ¾ {2] 3] 5] 8] 9}] rks X ∪ Y ¾ {1] 2] 
3] 4] 5] 8] 9}A eku {1] 2] 3] 4} vkSj {2] 3] 5] 8] 9}] tks 
;wfu;u osQ lapkyu osQ fy, buiqV osQ :i esa fn, tkrs gSa] vkerkSj 
ij ladk;Z dgykrs gSaA

(ii) lafØ;k cuke çpkyuµlafØ;k vkSj çpkyu dh nks 
voèkkj.kk,¡ dkiQh leku gSa vkSj vDlj ,d&nwljs osQ fy, Hkzfer 
gksrh gSaA gekjs mís'; osQ fy,] la?k osQ çrhd vFkkZr~ ∪ dks 
çpkyd dgk tkrk gSA

la[;k,¡ % çkÑr ls tfVy rd
dfri; ekud la[;k leqPp;

N ¾ {1] 2] 3…} çkÑr@x.kuk la[;kvksa dk leqPp; 
dgykrk gSA

W ¾ {0- 1] 2] 3…} iw.kZ la[;kvksa dk leqPp; dgykrk gSA
Z ¾ {…, − 3, − 2, − 1, 0, 1, 2, 3…} iw.kk±dksa dk leqPp; 

dgykrk gS]
Q ¾ {x: x ¾ p/q with q ≠ 0 vkSj p, q ∈ Z} dks ifjes; 

la[;kvksa dk leqPp; dgk tkrk gSA
R] okLrfod la[;kvksa dk leqPp;

jSaM }kjk n'kkZ, x, okLrfod la[;kvksa osQ leqPp; dk 
T;kferh; vFkZ bl izdkj gSµ

,d lhèkh js•k ij nks vyx&vyx LFkkuksa dks fpfÉr djsa] 
ck,a fu'kku dks 0 vkSj nk,a fu'kku dks 1 osQ :i esa fufnZ"V djsaA 
fiQj] lhèkh js•k ij çR;sd fcanq (nksuksa fn'kkvksa esa vuar :i ls 
iSQyk gqvk) ,d okLrfod iw.kkZad osQ vuq:i gksuk laHko gSA
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Negative Numbers

–6 –5 –4 –3 –2 –1 0 1 2 3 4 5 6

Positive Numbers

okLrfod la[;k varjky
3 vkSj 7-5 osQ chp lHkh okLrfod la[;kvksa dk leqPp; 

varjky ¹3] 7-5º }kjk fufnZ"V fd;k x;k gS vkSj blesa lhek 
la[;k 3 vkSj 7-5 nksuksa Hkh 'kkfey gSaA ,d can varjky ,slk gh 
,d varjky gSA

varjky º3] 7-5º (ftls dHkh&dHkh ¹3] 7-5º osQ :i esa 
fy•k tkrk gS) osQ Hkhrj lHkh okLrfod la[;kvksa osQ leqPp; 
dks 3 ls 7-5 rd dh la[;k dgk tkrk gS] ftlesa 7-5 Hkh 'kkfey 
gS] ysfdu 3 ughaA
tfVy la[;k,¡

tfVy la[;kvksa dk leqPp; x2 $ 1 ¾ 0 çdkj osQ lehdj.kksa 
dks gy djus osQ ç;klksa osQ lanHkZ esa fodflr gqvk] ftlosQ fy, 
dksbZ okLrfod la[;k lekèkku ekStwn ugha gSA ,d u, çdkj dh 
la[;k i is'k dh xbZ] ftlosQ fy, i2 ¾ &1 eku fy;k x;kA 
fiQj C dks C ¾ {z: z = x + i y: x, y ∈ R} osQ :i esa ifjHkkf"kr 
fd;k x;k gSA
la[;k fofoèk

la[;k (mnkgj.kr% 3] −12] 8-7] 2@3] √2] p vkSj 7 & 3i] 
tgka 3 ,d çkÑfrd la[;k gS] & 12 ,d iw.kkZad gS] 8-7 vkSj 
2@3 esa ls çR;sd ,d ifjes; la[;k gS] √2 vkSj p esa ls çR;sd 
,d vifjes; la[;k gSA çR;sd la[;k 3] −12] 8-7] 2@3] √2] p 
,d okLrfod la[;k gSA
Øec¼ {ks=k osQ :i esa okLrfod la[;kvksa osQ xq.kèkeZ 

(d) R] okLrfod la[;kvksa dk leqPp;] nks f}vkèkkjh 
çpkyuksa '+' vkSj 'x' osQ lacaèk esa fuEufyf•r xq.kksa (iQhYM osQ 
:i esa) dks larq"V djrk gSµ

1- cSaM xq.kµx + y ∈ R vkSj x × y ∈ R,
2- lkgp;Z xq.kµ(x $ y) $ z ¾ x $ (y + z); (x × y) 

× z = x × (y × z)
(•) R] okLrfod la[;kvksa dk leqPp;] nks f}vkèkkjh 

çpkyuksa '+' vkSj 'x' vkSj f}vkèkkjh lacaèk '<' osQ lacaèk esa vfrfjÙkQ 
:i ls fuEufyf•r xq.kksa (,d vkWMZj fd, x, iQhYM osQ :i 
esa) dks larq"V djrk gSA

ifjes; vkSj vifjes; la[;kvksa dk n'keyo fu:i.k
(d) ifjes; dk lkar n'keyo fu:i.kµ3@8 osQ ckjs esa 

lkspsaA ge tkurs gSa fd bls n'keyo laosQru esa 0-375 osQ :i esa 
fy•k tkrk gSA bl rF; osQ dkj.k fd blesa vadksa dh osQoy ,d 
lhfer la[;k gS] blfy, çLrqrhdj.k lekIr gks jgk gSA

(•) rdZlaxr la[;kvksa dk xSj&lekfIr vkorhZ@vkorhZ 
n'keyo izLrqfrdj.kµ7@3 dks n'keyo laosQru esa 2-333--- osQ 
:i esa fy•k tkrk gS] tgka vad 3 •qn dks vfuf'pr dky 
rd nksgjkrk gSA bldk eryc ;g gS fd n'keyo çfrfufèkRo 

xSj&lekIr ugha gS] fiQj Hkh vuqØe esa osQoy ,d nksgjko okyk 
vad] 3 gksrk gSA

okLrfod la[;k ?kkrkUdhdj.k
ge tkurs gSa fd vadu x3 dk vFkZ x*x*x] gS x dks Lo;a 

ls rhu xquk xq.kk fd;k x;kA lkekU; rkSj ij] n ∈ N osQ fy,] 
vadu xn dk vFkZ x dks Lo;a ls n ckj xq.kk fd;k tkrk gSA rc 
x dks xn dk vkèkkj dgk tkrk gS vkSj n dks xn dk ?kkrkad ;k 
?kkr dgk tkrk gSA

cksèk ç'u
ç'u 1- fuEufyf•r esa ls dkSu&lk laxzg leqPp; gS\ 

vius mÙkj osQ vkSfpR; dks fl¼ dhft,A
(i)  M v{kj ls 'kq: gksus okys o"kZ osQ lHkh eghuksa dk 

laxzgA
(ii)  Z v{kj ls 'kq: gksus okys o"kZ osQ lHkh eghuksa dk 

laxzgA
(iii)   fo'o osQ nl lcls çfrHkk'kkyh thfor ys•dksa 

dk laxzgA
(iv)  nqfu;k osQ X;kjg lcls çfl¼ iqQVckWy f•ykfM+;ksa 

dh ,d VheA
 (v) {1, 2, 2, 3} 
 (vi) {1, 2, {2, 3}, 3}

mÙkjµ(i) M v{kj ls 'kq: gksus okys o"kZ osQ lHkh eghuksa 
dk laxzgµ;g ,d leqPp; gS] D;ksafd blesa vyx&vyx rRo 
'kkfey gSaµ¹ekpZ] ebZº

(ii) Z v{kj ls 'kq: gksus okys o"kZ osQ lHkh eghuksa dk 
laxzgµ;g ,d •kyh leqPp; gS] D;ksafd ,sls dksbZ eghus ugha gSa] tks 
Z v{kj ls 'kq: gksrs gSaA ,d •kyh leqPp; vHkh Hkh ,d lsV gSA

(iii) nqfu;k osQ nl lcls çfrHkk'kkyh thfor ys•dksa dk 
laxzgµ;g ,d leqPp; gS ;k ugha] ;g bl ckr ij fuHkZj djrk 
gS fd nl lcls çfrHkk'kkyh thfor ys•dksa dh ,d fof'k"V] 
lger lwph gS ;k ughaA ;fn ,slh dksbZ lwph ekStwn gS vkSj mlesa 
vyx&vyx ys•d 'kkfey gSa] rks bls ,d leqPp; ekuk tk ldrk 
gSA ;fn ugha] rks ;g ,d leqPp; ugha gks ldrk gSA

(iv) nqfu;k osQ X;kjg lcls çfl¼ iqQVckWy f•ykfM+;ksa 
dh ,d Vheµ(iii) osQ leku] ;g ,d leqPp; gS ;k ugha ;g bl 
ckr ij fuHkZj djrk gS fd X;kjg lcls çfl¼ iqQVckWy f•ykfM+;ksa 
dh ,d fof'k"V] lger lwph gS ;k ughaA ;fn ,slh dksbZ lwph ekStwn 
gS vkSj mlesa vyx&vyx f•ykM+h gSa] rks bls ,d leqPp; ekuk 
tk ldrk gSA ;fn ugha] rks ;g ,d leqPp; ugha gks ldrk gSA

(v) {1] 2] 2] 3}µ;g ,d leqPp; ugha gS] D;ksafd blesa 
}Sr rRo 'kkfey gSa (la[;k 2 nks ckj fn•kbZ nsrh gS)A leqPp; esa 
}Sr rRo ugha gks ldrsA

(vi) {1] 2] ¹2] 3º] 3}µ;g ,d leqPp; ugha gS] D;ksafd 
blesa ,d usLVsM lsV ({2] 3}) 'kkfey gSA lsV esa vkerkSj ij 
O;fÙkQxr] xSj&usLVsM rRo 'kkfey gksrs gSaA ;fn vki usLVsM leqPp; 
dks gVkrs gSa] rks vkiosQ ikl {1] 2] 3} gksrk gS] tks ,d oSèk 
leqPp; gSA
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ç'u 2- fuEufyf•r lnL;ksa okys çR;sd lsV osQ fy,] 
bls jksLVj@lkj.khc¼ :i esa vkSj bldh x.kuh;rk esa fy•saµ

(d) 180 osQ èkukRed vHkkT; iw.kkZad xq.ku•aM
(•) f}?kkr lehdj.k x2 – 3x – 10 ¾ 0 dk gyA
mÙkjµ(d) 180 osQ ldkjkRed vHkkT; iw.kkZ ad 

xq.ku•aMµ180 osQ vHkkT; xq.ku•aM 2] 3 vkSj 5 gSaA ge 
ldkjkRed vHkkT; iw.kk±d xq.ku•aMksa dh ryk'k dj jgs gSa] blfy, 
leqPp; dks bl çdkj n'kkZ;k tk ldrk gSµ{2] 3] 5}

bl leqPp; dh x.kuh;rk blesa rRoksa dh la[;k gS] tks 3 
gS] blfy, x.kuh;rk 3 gSA

(•) f}?kkr lehdj.k x2 & 3x & 10 ¾ 0 dk gyµ 
lekèkku •kstus osQ fy,] ge lehdj.k dks gy dj ldrs gSaµ 
x2 & 3x & 10 ¾ 0

lehdj.k dk xq.ku•aMuµ(x & 5)(x $ 2) ¾ 0
çR;sd dkjd dks 'kwU; osQ cjkcj lsV djukµx & 5 ¾ 0 ¾ 

> x ¾ 5] x $ 2 ¾ 0 ⇒ x ¾ &2
lehdj.k osQ gy x ¾ 5 vkSj x ¾ –2 gSaA
lekèkkuksa osQ leqPp; dks jksLVj :i esa çLrqr djukµ{5] &2}
bl leqPp; dh x.kuh;rk 2 gS] D;ksafd blesa nks rRo gSa] 

rks x.kuh;rk 2 gSA
ç'u 3- crk,a fd fuEufyf•r esa ls dkSu&lk leqPp; 

gS vkSj ;fn ;g leqPp; gS rks
(i) bls leqPp; fuekZ.k :i esa fy•saA
(ii) bldh x.kuh;rk crk,aA
(d) {6] 9] 12] 15] 18] 21] 24] 27}
(•) {2] 4] 8] 16]…}
(x) {{1}] {1] 2}] {1] 2] 3}] …] {1] 2] 3] 4…10}}
mÙkjµ(d) {6] 9] 12] 15] 18] 21] 24] 27}µ;g ,d 

leqPp; gS] D;ksafd blesa vyx&vyx rRo 'kkfey gSaA ;g 6 ls 'kq: 
gksdj 3 osQ èkukRed xq.ktksa osQ ,d lewg dk çfrfufèkRo djrk gSA

(i) leqPp; fuekZ.k djsaµ¹x | x 3 dk èkukRed xq.kt gSº
(ii) x.kuh;rk% bl leqPp; esa 8 rRo gSa] blfy, x.kuh;rk 

8 gSA
(•) {2] 4] 8] 16] ---}µ;g ,d leqPp; gSA ;g ,d 

T;kferh; vuqØe dk çfrfufèkRo djrk gS] tgka çR;sd rRo dh 
'kfÙkQ 2 gSA

(i) leqPp; fuekZ.k djsaµ{2n | n ,d xSj&½.kkRed iw.kk±d 
gS}

(ii) x.kuh;rkµbl leqPp; esa vuar :i ls dbZ rRo 'kkfey 
gSa] D;ksafd blesa 2 dh lHkh 'kfÙkQ;ka 'kkfey gSa] blfy, x.kuh;rk 
vuar (∞) gSA

(x) {{1}] {1] 2}] {1] 2] 3}] …] {1] 2] 3] 4…10}}
µ;g leqPp;ksa dk ,d lewg çrhr gksrk gS] tgka çR;sd leqPp; 
esa 1 ls ysdj oqQN èkukRed iw.kkZad rd dh la[;k,¡ gksrh gSaA

(i) leqPp; fuekZ.k djsaµ{S ,d leqPp; gS] ftlesa 1 ls 
n rd dh la[;k,¡ gSa] tgka n ,d èkukRed iw.kk±d gS}

(ii) x.kuh;rkµbl leqPp; esa vuar :i ls dbZ leqPp; 
gksrs gSa] D;ksafd blesa 1 ls ysdj fofHkUu ldkjkRed iw.kk±d rd 

dh la[;k okys leqPp; 'kkfey gksrs gSa] blfy, x.kuh;rk vuar 
(∞) gksrh gSA

iz'u 4- leqPp; X vkSj Y dh tksM+h osQ fy,] viuh 
çfrfØ;k osQ Li"Vhdj.k osQ lkFk crk,a fd X ¾ Y gS ;k ughaA

(i) X ¾ {2] 4] 6] 8] 10}] Y ¾ {x % x èkukRed le 
iw.kk±d gS vkSj x < 10}

(ii) X ¾ {x % x] 10 dk xq.kt gS}] Y ¾ {10] 15] 
20] 25] 30A ...}

(iii) X ¾ {2] 3}] Y ¾ {x % x] x² $ 5x $ 6 ¾ 0 
dk gy gS}

(iv) X ¾ {x % x] FOLLOW 'kCn esa ,d v{kj gS}] Y 
¾ {y % y] WOLF 'kCn esa ,d v{kj gS}

mÙkjµ(i) X ¾ {2] 4] 6] 8] 10}] Y ¾ {x % x ,d èkukRed 
le iw.kkZad gS vkSj x ≤ 10}µX] 2 ls 10 rd èkukRed le 
iw.kk±dksa dk leqPp; gS] vkSj Y dks 10 ls de ;k mlosQ cjkcj 
èkukRed le iw.kk±dksa osQ leqPp; osQ :i esa ifjHkkf"kr fd;k x;k 
gSA nksuksa leqPp;ksa esa leku rRo gSa] blfy, X ¾ Y

(ii) X ¾ {x % x] 10 dk xq.kt gS}] Y ¾ {10] 15] 
20] 25] 30}

X] 10 osQ xq.ktksa dk leqPp; gS] vkSj Y dks la[;kvksa {10] 
15] 20] 25] 30]} osQ leqPp; osQ :i esa ifjHkkf"kr fd;k x;k 
gS] tgka çR;sd rRo 5 dk xq.kt gSA X vkSj Y leku ugha gSa] 
D;ksafd X esa osQoy xq.kt gSa 10 dk] tcfd Y esa 5 dk xq.kt 
gS vkSj t:jh ugha fd 10 dk Hkh xq.kt gksA

(iii) X ¾ {2] 3}] Y ¾ {x % x] x² $ 5x $ 6 ¾ 0} dk 
,d lekèkku gSµX ,d leqPp; gS] ftlesa la[;k,¡ 2 vkSj 3 
gSaA Y ?kkrkad lehdj.k x² $ 5x $ 6 ¾ 0 dk leqPp; gSA gy 
çkIr djus osQ fy, gesa lehdj.k osQ ewy çkIr djus gksaxsA çR;sd 
dkjd dks 'kwU; osQ cjkcj lsV djuk % x $ 2 ¾ 0 ⇒ x ¾ &2] 
x $ 3 ¾ 0 ⇒ x ¾ &3

rks] lehdj.k osQ lekèkku x ¾ &2 vkSj x ¾ &3 gSa] tks 
leqPp; X esa ugha gSaA

(iv) X ¾ {x % x] FOLLOW dk ,d v{kj gS}] Y ¾ {y 
% y] WOLF dk ,d v{kj gS}µX 'kCn "FOLLOW" esa v{kjksa 
dk lewg gS] tks fd {F, O, L, L, O, W} gSA Y 'kCn "WOLF" 
esa v{kjksa dk lewg gS] tks fd {W, O, L, F} gSA X vkSj Y leku 
ugha gSa] D;ksafd muesa vyx&vyx v{kj gSaA

ç'u 5- fuEufyf•r leqPp;ksa X vkSj Y osQ fy, X ⊆ 
Y, Y ⊆ X, X ⸦ Y, Y⸦ X ;k X ⊄Y vkfn dk lgh lacaèk Kkr 
dhft,µ

(i) X ¾ {x % x IGNOU esa ukekafdr fo|kFkhZ gS vkSj 
mlosQ ikl vFkZ'kkL=k osQ :i esa ,d fo"k; gS] Y ¾ {x % x 
n IGNOU esa ukekafdr fo|kFkhZ gSA 

(ii) X ¾ {x % x fdlh iVy ij ,d f=kHkqt gS}] Y ¾ 
{x % x fdlh iVy ij ,d f=kHkqt gS}] Y ¾ {x % x lery 
esa ,d vk;r gS}

(iii) X ¾ {x % x ,d le çkÑfrd la[;k gS}] Y ¾ {x % 
x ,d iw.kk±d gS}
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