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 ev¯Íe msL¨vi cÖv_wgK aviYv 
The basic idea of real numbers 

 
D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  
• w e w fbœ a i‡ Y i ms L¨v  eY ©bv  K i ‡ Z  c v i‡ e b;  
• e v Í̄e ms L¨v  K x  Z v  e ¨v L¨v  K i‡ Z  c v i‡ e b;  
• g ~j ` ms L¨v i ‰e w kó ¨ w j L‡ Z  c v i‡ e b; 
• g ~j ` I A g ~j ` ms L¨v i c v _ ©K ¨  K i‡ Z  c v i‡ e b | 

 

¯̂vfvweK msL¨v 
Natural Number 

MY bv  K iv i R b¨ m v av iY Z  1, 2, 3, 4,… B Z ¨vw ` ms L¨v  e ¨ e n v i K iv  n ‡ q  _ v ‡ K | m yZ iv s , A v g v ‡ `i MY bv i K v ‡ R  
e ¨e üZ  m K j  c ~Y ©ms L¨v ‡ K  ¯̂v fv w e K  ms L¨v  e j v  n q | Z v B  ¯̂ v fv w e K  ms L¨v ‡ K  MY bv K v ix  ms L¨v I (Counting Number) 

e ‡ j | ¯̂v fv w e K  ms L¨v  1 †_ ‡ K  ï iæ n ‡ q  A m x g c h©š Í w e Í̄… Z | A _ ©v r , G i †K v ‡ bv  †kl †bB |  ¯̂v fv w e K  ms L¨v i †hv Mdj  
I ¸Y dj  G K w U  ¯̂v fw e K  ms L¨v  n q  w K š ‘ w e‡ q v Mdj  I f v Mdj  ¯̂v fw e K  ms L¨v  bv I n ‡ Z  c v ‡ i| m K j  ¯̂v fv w e K  
ms L¨v i † m U ‡ K  N  Øv iv  c ÖK v k K iv  n q | A _ ©v r , N = {1, 2, 3, ............}. 

A-FYvZ¥K c~Y©msL¨v (Non-negative Integer) ev (Whole Number): k~b¨ (0)  m n  m K j  ¯̂v fv w e K  ms L¨v  hv  
fMœv s k  w fbœ  Z v ‡ `i‡ K  A - F Y v Z ¥ K  c ~Y ©ms L¨v  e j v  n q | m K j  A - F Y v Z ¥ K  c ~Y ©ms L¨v i †m U ‡ K  W Øv iv  c ÖK v k K iv  n q | 
A _ ©v r  W={0, 1, 2, 3, .........}. 

F Y v Z ¥ K  c~Y ©ms L¨v  (Negative Integer): k~b¨ (0)  †_ ‡ K  †Q v U  m K j  c ~Y ©ms L¨v ‡ K  F Y v Z ¥ K  c ~Y ©ms L¨v  e j v  n q | 
F Y v Z ¥ K  c~Y ©ms L¨v i e M©g ~j  K i ‡ j  R w U j  ms L¨v  c v Iq v  hv q | † h g b: -1,-3,-100 B Z ¨v w ` F Y v Z ¥ K  c ~Y ©ms L¨v | 

c~Y© msL¨v (Integer): m K j  abv Z ¥ K  c ~Y ©ms L¨v , F Y v Z ¥ K  c ~Y © ms L¨v  I  k~ b¨ w g‡ j  †h ms L¨v i  m g v n v i Z v ‡ K  c yY © ms L¨v i  
†m U  (Set of Integers) e j v  n q | k~b¨ (0)  c ~Y © ms L¨v , G wU  abv Z ¥ K  e v  F Y v Z ¥ K †K v ‡ bv w U B  bq | ms L¨v  †iLv q  c ~Y© 
ms L¨v  ∞−  †_ ‡ K  0 G es  0 n ‡Z   ∞+  c h©š Í w e Í̄…Z | c ~Y ©  ms L ¨v i † m U ‡ K  Z A _ e v  I Øv iv  c ÖK v k K i v  n q |  

A _ ©v r , Z= {………., −3, −2, −1, 0, 1, 2, 3, ……….}  

†gŠwjK msL¨v (Prime Number): †h m K j  ¯̂v fv w e K  ms L¨v  †K e j g v Î  H  ms L¨v  G es 1 Øv iv  w e fv R ¨ Z v ‡ `i‡ K 
†g Š w j K  ms L¨v  e j v  n q | 2 e ¨Z x Z  m K j  †g Š w jK  ms L¨v  w e‡R v o | m K j  †g Š w j K  ms L¨v i †m U ‡ K  P Øv iv  cÖK v k K iv  
n q | A _ ©v r  P ={2, 3, 5, 7, 11, ...}. 

†hŠwMK msL¨v (Composit Number): †h m K j  ¯̂v fv w e K  ms L¨v  ï ayg v Î  H  ms L¨v  G es  1 e ¨Z x Z  A b¨ ms L¨v  Øv iv I  
w e fv R ¨ Z v ‡ `i‡ K  †hŠ w MK  ms L¨v  e‡ j | †hg b: 4,6,8,9,10, ... ...| †hŠw MK  ms L¨v ‡ K  GK v w aK  †g Š w j K  Dr c v `‡ K 
w e‡ kølY  K iv  hv q | 1 m K j  ms L¨v i Dr c v `K |  

abvZ¥K msL¨v (Positive Number): k~b¨ (0)  A ‡ c ¶ v  e o  ms L¨v ¸‡ j v ‡ K  a bv Z ¥ K  ms L¨v  e j v  n q | fMœv s k I abv Z ¥ K  

ms L¨v  n ‡ Z  c v i‡ e| † hg b: 0.214,  
2

1
, 0.652, 1, 1.2 , 4, 5.5, 9........... BZ ¨v w `| 

cvV-1.1 
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FYvZ¥K msL¨v (Negative number): k~b¨ (0)  A ‡ c ¶ v  † Q v U  ms L¨v ¸‡ j v ‡ K  F Y v Z ¥ K  ms L¨v  e j v  n q | †hg b: −0.5, 

−1, − 3, − 4.5,............ B Z ¨v w `| 

g~j` msL¨v (Rational number): †h m K j  ms L¨v ‡ K  ỳB w U  c ~Y ©ms L¨v i A byc v Z  w n ‡ m ‡ e c ÖK v k K iv  hv q  Z v ‡ `i‡ K  

g ~j ` ms L¨v  ej v  n q | A _ ©v r , † h m K j  ms L¨v ‡ K  
q

p
 A v K v ‡ i c ÖK v k K iv  hv q , † hLv ‡ b p  I q  c ~Y©ms L¨v  e v  ( Zqp ∈,

) G es  qq ,0≠  abv Z ¥ K  e v  F Y v Z ¥ K  c~Y ©ms L¨v  n ‡ Z  c v i‡ e| g ~j ` ms L¨v i † m U  Q Øv iv  c ÖK v k K iv  n q |  A _©v r  Q = {

Zqp
q

p
∈,: G es  0≠q }| c Ö‡ Z ¨K  c ~Y ©ms L¨v B  g ~j ` ms L¨v  w K š ‘ m e g ~j `  ms L¨v  c ~Y ©ms L¨v  bq | A Z G e, Z ⊂ Q. 

D‡ j øL¨ † h, g ~j ` ms L¨v ‡ K  `kw g K  f Mœv s ‡ k c ÖK v k K i‡ j  Z v  m m x g `kw g K  e v  †c Š Y :c yw bK  n ‡ e| †hg b, �
�

=

0.75, �
�

= 0.6666666 = 0. 6
  

g~j` msL¨vi ˆewkó¨ (Properties of Rational Number):  

1. a, b ỳB w U  g ~j ` ms L¨v  n ‡ j  G i †hv Mdj  a+b G K w U  g ~j ` m s L¨v  n ‡ e|  
2. a I b ms L¨v  ỳB w U  g ~j ` ms L¨v i †m ‡ U i A š Íf ©y³  n ‡ j  †hv R ‡ b i †ÿ ‡ Î , a+b = b+a n ‡ e| 
3. a, b,c w Z bw U  g~j ` ms L¨v  n ‡ j ,  )()( cbacba ++=++ n ‡ e| 

4. c Öw Z w U  g~j ` ms L¨v  a G i R b¨  G K w U  F Y v Z ¥ K   g~j ` ms L¨v  −a A v ‡ Q | hv i  R b¨  a + (−a) = (−a) + a = 0 n ‡ e| 

G Lv ‡ b, −a †K  a G i †hv ‡ Mi w ec ix Z  (Additive Inverse) e j v  n q | 
5. w Z w bw U   g~j ` ms L¨v  cba ,,  G i g ‡ a¨  m ¤ú K © G g b n q  † h, cbca +=+ Z ‡ e ba =  n ‡ e| 

6. w Z bw U  g ~j ` ms L¨v  �, �, � G i ¸Y ‡ b i †ÿ ‡ Î abba .. =  G es  ( ) ( )rbarba .... = n ‡ e|  
7. ỳB w U  g ~j ` ms L¨v i  ¸Y dj  G K w U  g v Î  g ~~j ` ms L¨v  n ‡ e|  
8. †h †K v b g ~j ` ms L¨v  �, �, � G i R b¨ acabcbai +=+ )()(   cabaacbii +=+ )()(    

9. c Öw Z w U  g ~~j ` ms L¨v  � G i  R b¨  A c i  G K w U g v Î  1−
a w e `¨g v b G es  a.a

−1
 = a

−1
.a =1| G Lv ‡ b, a

−1 ‡ K  a G i  
¸Y ‡ bi w ec ix Z K  (Multiplicative Inverse) e j v  n q | 

10. ỳB w U  g ~j ` ms L¨v i  ¸Y dj 0=ab n ‡ j , 0=a A _ e v 0=b A _ ev  a G es b Dfq B  0 n ‡ e | 

Ag~j` msL¨v (Irrational Number): †h ms L¨v ‡ K  ỳB w U  c ~Y ©ms L¨v i A byc v Z  w n ‡ m ‡ e  c ÖK v k K iv  hv q  bv  Z v ‡ K  

A g ~j ` ms L¨v  e ‡ j | A _ ©v r , †h m K j  ms L¨v ‡ K   
p

q
  A v K v ‡ i c ÖK v k K iv  hv q  bv , †hLv ‡ b Zqp ∈, I m n ‡ g Š w j K  G es  q 

≠ 0, A g ~j ` ms L¨v i  †m U  Q′ e v  Q
c  Øv iv  c ÖK v k K iv  n q | A _ ©v r  Q′={x:x∈R G es  x ∉Q}| †hg b:  

........,,137,3,2 eπ B Z ¨v w ` A g ~j ` ms L¨v |  

D‡ j øL¨ †h , A g ~j ` ms L¨v ‡ K  ` kw g K  fMœv s ‡ k c ÖK v k K i‡ j  Z v  m m x g `kw g K  e v  †c Š b:c yw Y K  †K v ‡ bv  A v K v ‡ iB  cÖK v k 

K iv  hv q  bv | †hg b- .77320508075.13 =  

D`vniY 1: c Ög v Y  K iæ b †h, 3 G K w U  A g ~j ` ms L¨v |  
mgvavb: g ‡ b K iæ b, 3 G K w U  g~j ` ms L¨v  G es  ỳB w U  a bv Z ¥ K  c ~Y ©ms L¨v  p G es  q G i A byc v Z ; †hLv ‡ b, � ≠ 0 G es  

q- G i 1 Q v o v  †K v b m v av iY  D r c v `K  †bB , Z v n ‡ j , 
q

p
=3  
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⇒
2

2

3
q

p
=  

⇒ 2 23. ...........(i)p q=  

†h‡ n Z z, Wv bw `‡ K  3 G i ¸w Y Z K , A Z G e e v gc ‡ ÿ  3- G i ¸w Y Z K  n ‡ e, A _©v r  2
p  ms L¨v w U  3 G i ¸w Y Z K |  

m yZ iv s p ms L¨v w U I 3 G i ¸w Y Z K| 

A Z G e, 3 ...........(ii)p m= †hLv ‡ b � G K w U  A LÐ  ms L¨v |  
22 9mp =∴  

e v , 22 93 mq =  [�i�m g x K iY  †_ ‡ K  c v B ] 

e v , 22 3mq =  

c ~‡ e ©i g Z  hyw ³  c Ö‡ q v M K ‡ i e j v  hv q  †h, 3,2
q G i ¸w Y Z K  n ‡ e, m yZ iv s  q I 3- G i ¸w Y Z K | 

A Z G e, †j Lv  hv q  †h, 3 ..........(iii)q n= †h Lv ‡ b,  G K w U  � A LÐ  ms L¨v |  
�i�, �ii� G es  �iii� bs  †_ ‡ K  c v B ,  p Ges  � ỳB w U B  3- G i ¸w Y Z K  ms L¨v  G es  hv ‡ `i m v av iY  Dr c v ` K  A v ‡ Q  G es 
hv  c Ö_ ‡ g †h kZ © a iv  n ‡ q w Q j  Z v i w ec ix Z |  

m yZ iv s , 3 g ~j ` ms L¨v  bq  G w U  G K w U  A g ~j ` ms L¨v |  

D`vniY 2: c Ög v Y  K iæ b †h,  15 GK w U  A g ~j ` ms L¨v |  

mgvavb: 535315 ×=×=  

g ‡ b K i æ b, 5 G K w U  g ~j ` ms L¨v  G es  ỳB w U  a bv Z ¥ K  c ~Y © ms L¨ v  p G es  q G i A byc v Z ; †h Lv ‡ b, � ≠ 0 G es  q- G i  
1 Q v o v  †K v b m v av iY  Dr c v `K  †bB |  

Z v n ‡ j , 
q

p
=5  

⇒
2

2

25
q

p
=  

⇒ 2 225 ..........(i)p q=  

†h‡ n Z z Wv bw `‡ K  5 G i ¸w Y Z K , A Z G e e v gc ‡ ÿ  5- G i ¸w Y Z K  n ‡ e, A _ ©v r  2
p

 
ms L¨v w U 5 G i ¸w Y Z K |  

m yZ iv s p ms L¨v w U I 5G i ¸w Y Z K | 

A Z G e, 5 ...........(ii)p m=  †hLv ‡ b m G K w U  A LÐ  ms L¨v |  
22 25mp =∴  

e v , 22 255 mq = [�i� m g x K iY  †_ ‡ K  c v B ] 

e v , 22 5mq =  

c ~‡ e ©i g Z  hyw ³  c Ö‡ q v M K ‡ i e j v  hv q  †h, 5,2
q G i ¸w Y Z K  n ‡ e, m yZ iv s  q I 5- G i ¸w Y Z K | 

A Z G e, †j Lv  hv q  †h, 5 .........(iii)q n= , †h Lv ‡ b, n G K w U  A LÐ  ms L¨v |  

�i�, �ii� G es �iii� bs  †_ ‡ K c v B , p G es  q ỳ B w U B  5- G i ¸w Y Z K  ms L¨v  G es  hv ‡ `i m v av iY  Dr c v `K  A v ‡ Q  G es 
hv  c Ö_ ‡ g †h kZ © a iv  n ‡ q w Q j  Z v i w ec ix Z |  

m yZ iv s , 5 g ~j ` ms L¨v  bq  G w U  G K w U  A g ~j ` ms L¨v |  
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A byi ƒc fv ‡ e, c Ö g v Y  K iv  hv q  † h, 3  g ~j ` ms L¨v  bq ; G w U I G K w U  A g ~j ` ms L¨v |  
m yZ iv s , √15 G K w U  A g ~j ` ms L¨v |   

ev Í̄e msL¨v (Real number): abv Z ¥ K  ms L ¨v , F bv Z ¥ K  ms L¨v  G es  k~ b¨ w b‡ q  G K ‡ Î  e v Í̄ e ms L¨v  Mw V Z  n q | †hg b-  

5, 1, 0, −8, −
3

7
 , 3 , π ...........B Z ¨v w ` e v Í̄e ms L¨v | e v Í̄e ms L¨v i †m U ‡ K  A v e v i A b¨ fv ‡ eI c ÖK v k K iv  hv q 

†hg b, m K j  g ~j ` G es  A g ~j ` ms L¨v  w b‡ q  Mw V Z  †m U ‡ K  ev Í̄e ms L¨v i † m U  (Set of real number) e j v  n q | 18 71  
w Lªó v ‡ ã R v g ©v b Mw Y Z w e ` R R © K ¨v › U i (George Cantor, 1845-1918) e v Í̄e ms L¨v  w bY ©‡ q  K …w Z Z¡ A R ©b K ‡ i b| w Z w b 

c Ög v Y  K ‡ ib  †h,  e v Í̄ e  ms L¨v  ¯̂v fv w e K  ms L¨v  n ‡ Z  A ‡ bK  † e w k| w Z w b †` Lv b †h , g ~j `  I  A g ~j ` ms L¨v  w b‡ q  e v Í̄e  
ms L¨v Mw V Z | c Ö‡ Z ¨K  g ~j ` e v  A g ~j `  ms L¨v B  G K  G K w U  e v Í̄e ms L¨v | e v Í̄e  ms L¨v i † m U  � Øv iv  c ÖK v k  K iv  n q  
A _ ©v r  �= Q ∪Q′; Q G es  Q′ †m U ¸‡ j v  c Ö‡ Z ¨‡ K B  e v Í̄e  ms L¨v  †m ‡ U i Dc ‡ m U | e v Í̄e ms L¨v  R G i m v ‡ _  Dc ‡ m U  
m g ~‡ n i m ¤ú K © w b¤ œiƒc : N⊂ W ⊂Z⊂Q⊂ � G es  � = Q ∪Q′GB  c v i¯ú w iK  m ¤ú K © ¸‡ j v  w b‡ Pi † f bw P‡ Î  † `Lv ‡ bv  
n ‡ j v :  
 

 

 

 

 

 

ev Í̄emsL¨vi ‰ewkó¨(Properties of Real Number):   

(�� †hv‡Mi ¯̂xKvh© (Addition of axioms) 
1. Ave×Zv ag© (Closure): ỳB wU  ms L¨va, b∈ � n ‡ j  G i †hv M dj  a+b G K w U  e v Í̄e ms L¨v  n ‡ e| 
2. wewbgqwewa (Commutative Law): a I b ỳB w U  e v Í̄e ms L¨v i †m ‡ U i A š Íf©y³  n ‡ j , a+b = b+a n ‡ e| 
3. ms‡hvMwewa (Associative Law): m K j  �, �, � ∈ � n ‡ j , �� + �� + � = � + �� + �� n ‡ e| 
4. †hv‡Mi wecixZ Dcv`v‡bi Aw Í̄Z¡ (Additive Inverse): mK j  a∈� G i R b¨ G K w U  g v Î  −a∈� c v Iq v  hv ‡ e  hv i  

R b¨ a + (−a) = (−a) + a = 0 n ‡ e| G Lv ‡ b, −a †K  a G i † hv ‡ Mi w ec ix Z  (Additive Inverse) e j v  n q | 
5. eÈbwewa (Distributive Law): m K j  �, �, � ∈ � G i R b¨ ��� + �� = �� + ��|  
6. we‡jvcmvab (Cancellation): hw ` �, �, � ∈ � G i g‡ a¨ m ¤ú K © G g b n q  †h,  

� + � = � + � Z ‡ e, � = � n ‡ e| 

(b) ¸Yb ¯̂xKvh© (Multiple axioms) 

1. Ave×Zv ag ©(Closure): m K ja, b∈� G i R b¨ a×b∈�. 

2. wewbgqwewa (Commutative Law): m K ja, b∈� G i R b¨ a×b = b×a 

3. ms‡hvMwewa (Associative Law): m K j a, b, c∈� G i R b ¨ (ab)c = a(bc) 

4. A‡f`K (Identity): R G i G K w U  G es  †K e j g v Î  G K w U  msL¨v  G K  (1)  A v ‡ Q ,  †m Lv ‡ b m K ja∈� G i R b ¨ a×1 

= 1×a =a n q | ‘1’ †K  ¸Y ‡ bi †ÿ ‡ Î  � G i A ‡ f`K  e j v  n q | 

Q′ =√2, √5, � 
N=1,2,3,. 

W=0,1,2,3… 

Z= …-2,-1,0,1,2,.. 

Q=…-2,--
 
�
 ,0,1,2, -, 

… 
RQQ =′∪
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5. ¸Y‡bi wecixZKiY (Multiplicative Inverse): m K j  a∈� G es  a≠ 0 G i R b¨ G K wU  g v Î  a
−1

∈� c v Iq v  
hv ‡ e  hv i R b¨ a.a

−1=a
−1

.a =1 n q | G Lv ‡ b, a
−1†K  aG i ¸ Y ‡ bi w ec ix Z K iY (Multiplicative Inverse) e j v  n q | 

6. we‡jvcmvab (Cancellation): w Z bw U  g~j ` ms L¨v ,�, �, � ∈ � G i g‡ a¨  hw ` m ¤ú K © G g b n q  †h,  

� × � = � × � Z ‡ e, � = � n ‡ e| 

7. eÈbwewa (Distributive Law): m K j  a,b, c∈ � G i R b¨   (i) a(b + c) = ab + ac,    (ii) (b + c)a = ba + ca 

8. ỳB w U  g ~j ` ms L¨v i  ¸Y dj  ab=0 n ‡ j , a=0 A _ e v  b=0 A _e v  a G es b Dfq B  0 n ‡ e| 

 mvims‡ÿc  

• m K j  abv Z ¥ K  c ~Y ©ms L¨v , F Y v Z ¥ K  c ~Y©ms L¨v  I k~b¨ w g‡ j  † h bZ zb ms L ¨v †Mv ô x  c v Iq v  hv q  Z v ‡ K  c~Y ©ms L¨v i  
†m U  e j v  n q | 

• m K j  abv Z ¥ K  c ~Y ©ms L¨v ‡ K  ¯̂v fv w e K  ms L¨v  e j v  n q | 
• †h ms L¨v ‡ K  ỳB w U  c~Y © ms L¨v i fv M dj iƒ‡ c  c ÖK v k K iv  h v q  Z v ‡ K g~j ` ms L¨v  e ‡ j | †h ms L¨v ‡ K  ỳB w U 

c ~Y ©ms L¨v i fv Mdj  iƒ‡ c  c ÖK v k K iv  hv q  bv  Z v ‡ K  A g ~j ` m s L¨v  e ‡ j | 
• m K j  g ~j ` G es  A g ~j ` ms L¨v  w b‡ q  Mw V Z  ms L¨v i † m U ‡ K  e v Í̄e ms L ¨v i † m U  e j v  n q | 
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 msL¨v‡iLv Ges ciggvb 
Number Line and Absolute Value 

 

 
D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  
• e v Í̄e ms L¨v i R ¨v w g w Z K  c Öw Z iƒc  eY ©bv  K i‡ Z  c v i‡ e b;  
• e v Í̄e ms L¨v ‡ K  ms L¨v  † iLv q  † `Lv ‡ Z  c v i‡ e b;  
• c ig g v b K x  Z v  e ¨v L¨v  K i‡ Z  c v i‡ e b;  
• c ig g v ‡ b i ag © eY ©bv  K i‡ Z  c v i‡ e b;  
• c ig g v ‡ b i ag ©m g ~n  c Ög v Y  K i‡ Z  c v i‡ e b|  

 

ev Í̄e msL¨vi R¨vwgwZK cÖwZiƒc 
Geometrical interpretation of real number 

e v Í̄e ms L¨v  e j ‡ Z  g ~j ` I A g ~j ` ỳB  ai‡ bi ms L¨v ‡ K  †e v Sv q | G Lv ‡ b g ~j ` I A g ~ j ` G  ỳB  cÖK v i ms L¨v i  
R ¨v w g w Z K  cÖK v k †`Lv ‡ bv  n ‡ j v | e v Í̄e ms L¨v i G K w U  D‡ j øL‡ hv M¨ ag © n ‡ ” Q , e v Í̄e ms L¨v m g ~n  G K w U  m ij  †iLv i 
w e w fbœ w e › ỳ w `‡ q  w Pw ýZ  K iv  h v q |  

 

 

g ‡ b K i æb, A m x g m ij ‡ iLv  X′OX G i Dc i G K w U  w ’̄i g ~j w e › ỳ O| g ~j w e › ỳi Wv bw `‡ K  † h ‡ K v ‡ bv  ~̀iZ ¡‡ K  G K K  a‡ i  
m g v b m g v b H  ~̀iZ ¡ w b‡ q  1, 2, 3, ............m~w PZ  K iv  n q | A v e v i g ~j w e › ỳi e v g w `‡ K  m g v b m g v b H  ~̀iZ ¡ w b‡ q  −1, 

−2,−3, ............m~w PZ  K iv  n q | G Lb g ‡ b K i æb 
p

q
 G K w U  w ’̄i g ~j ` ms L¨v | G  m ij ‡ i L v i c Öw Z  G K K  ˆ`N ©̈ ‡ K  q 

ms L¨K  m g v b A s ‡ k fv M K i‡ j  
q

p

 

g ~j ` ms L¨v w U ‡ K  H  m ij ‡iLv i Dc i G K w U  w e › ỳ P Øv iv  m ~w PZ  K iv  †h‡ Z  cv ‡ i 

hw ` 
q

pOP
1

×=  n q  Z v n ‡ j  G fv ‡ e  G K w U m ij ‡ i Lv i Dc i m K j  g ~j ` G K w U  R ¨v w g wZ K  cÖw Z iƒc  K í bv  K iv  m ¤¢e | 

w K š‘ ˆ`N ©̈  g v ‡ c i G g b w K Q z ms L¨v  A v ‡ Q  hv iv  g ~j ` ms L¨v  bq | g‡ b K iæ b, g ~j ` ms L¨v1, 2, 3, .........G es  −1, −2, 

−3, ........R ¨v w g w ZK  c Öw Z iƒc  h_ v µ‡ g M1, M2, M3 ------ G es  M ′1, M ′2, M ′3 --- w e › ỳ¸‡ j v  w Pw ýZ  K iv  n ‡ j v |  
PM1= 1 G K K  a‡ i X ′OX †i Lv  M1 w e › ỳ‡ Z  PM1 j ¤̂ A s K b  K iv  n ‡ j  OPM1 G K w U  m g w Øe v û  m g‡ K v Y x  w Î fzR  A w ¼Z 

n q | hv i A w Z fzR  211 22 =+=OP | G Lb  O w e › ỳ‡ K  †K › ª̀ K ‡ i  2=OP G i m g v b  e ¨m v a© w b‡ q  M1 G i  Wv b 
c v ‡ k¦© G es  M ′1 G i e v gc v ‡k¦© ỳB w U  e „Ë Pv c  A s K b K iæ b  hv  h_ v µ‡ g Q I  Q′ w e › ỳ‡ Z  m ~w PZ  n q | G  w e › ỳ ỳB w U  

h_ v µ‡ g 2 G es 2− G i c Öw Z iƒc  w e › ỳ | 
Z v n ‡ j  e j v  hv q , Q I Q′ w e › ỳ ỳB w U 2 G es 2− G i R ¨v w g w Z K  c ÖK v k| w K š ‘ A v g iv  R v w b,  2 †K v ‡ bv  g ~j ` ms L¨v  
bq | m yZ iv s  Q I Q

/ w e › ỳ ỳB w U  †K v ‡ bv  g ~j ` ms L¨v i c Öw Z iƒ c  w e › ỳ bq | G iv  ỳB w U  A g ~j ` ms L¨v i R ¨v w g w Z K  c ÖK v k 

e ‡ j  w e › ỳ ỳB w U ‡ K  A g ~j ` w e › ỳ e j v  n q | G K B fv ‡ e , ( ) 12
2

+  e v  3 e v  A b¨v b¨ A g ~j `  ms L¨v i R ¨v w g w Z K 
c ÖK v k †` Lv ‡ bv  hv q | m yZ iv s  X′OX ‡ iLv w U i Dc i A ms L ¨ K  g ~j ` I A g ~j ` ms L¨v i c Öw Z iƒc  w e › ỳ A ¼b K iv  m ¤¢ e 
G es  G  m K j  w e › ỳ e v Í̄e  ms L¨ v i R ¨v w g w Z K  c ÖK v k| 

cvV-1.2 

X 
M′3 M′2 Q′ M′1 M1 Q M2 M3 

P 
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msL¨v‡iLv (Number line): m K j  e v Í̄e ms L¨v B  A m x g ˆ `N ©̈  w e w kó  G K w U  w bw ©̀ó  m ij ‡ iLv i Dc i A e w ’̄Z | G  
w bw ©̀ó  †i Lv w U ‡ K  ms L¨v ‡ iLv  e v  e v Í̄e † i Lv  (Real line) e jv  n q |  

 
 
 
ev Í̄e msL¨vi e¨ewa (Interval): e v Í̄e ms L¨v i †m ‡ U i w e‡ kl a i‡ Y i Dc ‡ m U ‡ K  e ¨e w a e j v  n q | e ¨e w a c Öav bZ  ỳB  

c ÖK v ‡ ii| h_ v : (i) m m x g e ¨e wa (ii) A m x g e ¨e w a| 

mmxg e¨ewa: a<b e v Í̄e ms L¨ v  n ‡ j  a I b G i ga¨e Z x © m K j  ms L¨v i †m U ‡ K  m m x g e ¨e w a e j v  n q | cÖv š Íw e › ỳ a, b 

w e w kó  Pv iw U  m m x g e ¨e w a n ‡ Z  c v ‡ i; h_ v -   
(i) },:{),( bxaRxba <<∈= Dš § y³  e ¨e w a  

ms L¨v ‡ i Lv q :  
 

(ii) },:{],[ bxaRxba ≤≤∈= e × e ¨e w a  

ms L¨v ‡ i Lv q : 
 

(iii) },:{),[ bxaRxba <≤∈= e ×- Dš § y³  e ¨e w a  
ms L¨v ‡ i Lv q : 
 

(iv) },:{],( bxaRxba ≤<∈= Dš § y³ - e × e ¨e w a  
 

ms L¨v ‡ i Lv q : 

Amxg e¨ewa 
a †h †K v ‡ bv  e v Í̄e ms L¨v  n ‡ j  a G i †P‡ q  e o , w Ks e v  a G i †P‡ q  †Q v U , m K j  e v Í̄e ms L¨v i  †m U ‡ K  A m x g e ¨e w a e j v 
n q | a ms L¨v w U  e ¨e w ai A š Íf ©~ ³  n ‡ Z  c v ‡ i, A v e v i bv I n ‡ Z  c v ‡ i| m yZ iv s  c Öv š Íw e › ỳ a w e w kó  Pv iw U  A m x g e ¨e w a 

n ‡ Z  c v ‡ i| h_ v : (i) },:{),( axRxa >∈=∞ Wv ‡ b A m x g Dš § y³  e ¨e w a  

ms L¨v ‡ i Lv q : 
 

(ii) },:{),[ axRxa ≥∈=∞ Wv ‡ b A m x g  e × e ¨e w a  

ms L¨v ‡ i Lv q : 

(iii) },:{),( axRxa <∈=−∞ e v ‡ g  A m x g Dš § y³  e ¨e w a  

ms L¨v ‡ i Lv q : 

(iv) },:{],( axRxa ≤∈=−∞ e v ‡ g  A m x g e × e ¨e w a  
ms L¨v ‡ i Lv q : 

a b 

a b 

a b 

a b 

a 

a 

a 

a 

X X′X′ 

−2 −1 0 1 2 

OO 

−3 3 
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ciggvb (Absolute Value): †K v ‡ bv  e v Í̄e ms Lv i c ig g v b e j ‡ Z  Z v i ms L¨v g v b‡ K  † e v Sv q | A _ ©v r  ms L¨v ‡ i Lv i  
g ~j w e › ỳ G es  ms L¨v w b‡ ©̀kK  w e › ỳi ga ¨e Z ©x  ~̀iZ ¡‡ K  ms L¨v w U i c ig g v b e j v  n q | e v Í̄e ms L¨v  a G i c ig g v b‡ K  |a| 

Øv iv  c ÖK v k  K iv  n q  G ‡ K  Modulus ‘a’ e v  g W ‘a’ e j v  n q| D `v n iY  ¯̂i ƒc , ms L ¨v ‡ i Lv q  g ~j w e › ỳ †_ ‡ K  −4 G i ~̀ iZ ¡ 
4 G K K  G es  3 G i ~̀iZ ¡ 3 G K K  A _ ©v r  −4 G i c ig v b 4 G es  −3 G i c ig v b 3|  
 

 

 

†h †K v b e v Í̄e ms L¨v  a G i c ig g v b,  |a| w b¤ œ w j w LZ fv ‡ e ms Á v w q Z  K iv  hv q - 









<−

=

>

=

0,

0,

0,

aa

aa

aa

a

 hLb 

 hLb

 hLb 

 

A _ ©v r  a abv Z ¥ K  e v  k~b¨ n ‡ j a -G i g v b a ; w K š ‘ a F Y v Z ¥ K n ‡ j G i g v b a−  A Z G e m K j  Ra ∈  G i R b¨   

0≥a
 

R ¨v w g w Z K fv ‡ e a G i c ig g v b  n ‡ ” Q  e v Í̄e ms L¨v  †i Lv q  0 w e › ỳ †_ ‡ K a w e › ỳi ~̀iZ ¡|  A Z G e, 4<a
 

G i 

A _ ©  g ~j w e › ỳ 0 †_ ‡ K  a w e › ỳi ~̀ i Z ¡ 4 -G i † P‡ q  K g A _ ©v r  e v Í̄e ms L¨v  † iLv i a G i A e ¯ ’v b 4−  G es  4 G i g‡ a¨| 

m yZ iv s , 4<a G es 44 <<− a  G K B  A _© e n b K ‡ i|  

ciggv‡bi ag©mg~n (Properties of absolute value):  

1. mKj a∈∈∈∈R Gi Rb¨  |a| ≥≥≥≥a 

cÖgvY: hL b a≥ 0; |a| = a -------- �i� 
hLb  a< 0; |a| = –a  A _ ©v r  |a | > a ------- �ii� 

(i) I (ii) n ‡Z  c v B , |a| ≥a 

2. mKj Rba ∈, Gi Rb¨ Ges |ab| = |a||b| 
cÖgvY: |ab|

2
 = (ab)

2
 = a

2
b

2  
= |a|

2 
|b|

2  
= (|a| |b|)

2  

A _ ©v r  |ab|
2 
= (|a| |b|)

2
 

†h‡ n Z y  |ab| G es  |a| |b|  Df‡ q B  abv Z ¥ K , m yZ iv s  |ab| = |a| |b| 

3. mKj a, b∈∈∈∈R Gi Rb¨ (i) |a + b| ≤≤≤≤ |a| + |b|,   (ii) |a – b| ≤≤≤≤a| + |b 

cÖgvY: (i) (|a| + |b|)
2
 = |a|

2 
+ 2|a||b| + |b|

2  =a
2 
+ 2|ab| + b

2 
 [∴ |a|

2
 = a

2
, |b|

2
 = b

2
, |a| |b| = |ab|] 

⇒ (|a|+|b|)
2
≥a

2
+2ab+b

2
   [|ab| ≥ab] 

⇒ (|a| + |b|)
2
≥ (a + b)

2
 

⇒ (|a| + |b|)
2
≥ (|a + b|)

2
 

⇒ |a + b|
2
≤ (|a| + |b|)

2
 

∴ |a + b| ≤ |a| + |b| 

(ii) |a+b| ≤ |a| + |b|  m ¤ú ‡ K © b G i c w ie‡ Z © –b e m v ‡ j  c v I q v  hv q 

|a+(–b)|≤ |a| + |b|       

|a – b| ≤ |a| + |b|      [Q |(–b)| = |b|] 

−5 −4 −3 −2 −1 0 1 2 3 4 

−4 3 
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4. mKj a, b∈∈∈∈R  Gi Rb¨ |a – b| ≥≥≥≥ |a| – |b| 

cÖgvY: |a| = |(a – b) + b| ≤ |a – b| + |b| 

⇒ |a| – |b| ≤ |a – b| 

⇒ |a – b| ≤ |a| – |b| ----------- (i) 

A v e v i, |b| = |(b–a) + a| ≤ |b – a| + |a| = |a – b| + |a|  [Q |b – a| = |–(a – b)| = |a – b|] 

⇒ |a – b| ≥ |b| – |a|  

⇒ |a – b| ≥–(|a| – |b|) 

⇒ –|a – b| ≤ |a| – |b| ------ (ii) 

(i) I (ii) n ‡Z  c v B - 
–|a – b| ≤ |a| – |b| ≤ |a – b| 

⇒ | |a| – |b| | ≤ |a – b| 

⇒ |a – b| ≥ | |a| – |b| | 

5.  |x| ≤a   –a≤ x ≤a 

6.  x–a| ≤b a – b≤ x ≤ a + b 

7.  x| ≥a x≥a A _ e v , x ≤ –a 

8. Rba ∈, Ges 0≠b  Gi Rb¨ 
b

a

b

a
=  

9. Ra∈  Gi Rb¨ 222
aaa ==−  

10. Ra∈  Gi Rb¨ aa −=
 

 

D`vniY 1: c ig g v b w Pý e ¨e n v i bv  K ‡ i A m g Z v  c ÖK v k K iæ b: (i) |x – 4| < 10    (ii) |3x + 6| < 9 
mgvavb:  
(i) |x – 4|<10 
 –10<x – 4<10 

 –10+4<x – 4+4<10+4 

 –6<x<14 

(ii) |3x+ 6| <9 
 –9<3x+ 6<9 

 –9 – 6<3x+ 6 – 6 <9 – 6 

 –15<3x<3 

 –5<x<1 
 

 mvims‡ÿc:  

• m K j  e v Í̄e ms L ¨v B  A m x g ˆ`N ©̈  w e w kó  G K w U  w bw ©̀ó  mij ‡ i Lv i Dc i A e w ’̄Z | G  w bw ©̀ó  †i Lv w U ‡ K  
ms L¨v ‡ i Lv  e j v  n q | 

• a<b e v Í̄e ms L¨v  n ‡ j  a G es  b G i ga¨e Z ©x  m K j  ms L¨v i † m U ‡ K  m m x g e ¨e w a e j v  n q |  
• a †h †K v ‡ bv  e v Í̄e  ms L¨v  n ‡ j  a G i † P‡ q  e o , w K s e v  a G i †P‡ q  †Q v U , m K j  e v Í̄e ms L¨v i  †m U ‡ K  A m x g  

e ¨e w a e j v  n q |  
• m K j  a∈R G i R b ¨, –|a|≤a≤ |a| 

• m K j  a∈ RG i R b ¨, |a| ≥a 

• m K ja, b∈RG i R b¨, (i) |a + b| ≤ |a| + |b|,    (ii) |a – b| ≤ |a| + |b| 
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 KvíwbK msL¨v Ges RwUj msL¨v 
Imaginary Numbers and Complex Numbers 

 
D‡Ïk¨ 

 

G  c v V  †k‡ l A v c w b-  
• K v í w bK  ms L¨v  K x  Z v  eY ©bv  K i‡ Z  c v i‡ e b ;  
• R w U j  ms L¨v i m s Á v  eY ©bv  K i ‡ Z  c v i‡ e b;  
• R w U j  ms L¨v i ¸Y v e w j  e j ‡ Z  c v i‡ e b;  
• A v iMu w P‡ Î i m v n v ‡ h¨ R w U j  m s L¨v i e ¨v L¨v  K i‡ Z  c v i‡ e b|  

 

KvíwbK msL¨v 
Imaginary Numbers 

F Y v Z ¥ K  ms L¨v i eM©g ~j ‡ K  K ví w bK  ms L¨v  e ‡ j | abv Z ¥ K  ev  F Y v Z ¥ K ms L¨v i eM© m e m g q  abv Z ¥ K  n q | wK š‘ †K v b  
F Y v Z ¥ K  ms L¨v i eM©g ~j  K Lb I e v Í̄e  ms L¨v  n ‡ Z  c v ‡ i bv |  K w Z c q  w ØN v Z  m g x K iY  m g v av b K i‡ j  K v í w bK  ms L¨v i  
D™¢e n q | † hg b: 042 =+x  

⇒ 42 −=x  

⇒ 4−=x  
⇒( = √−1 × √4 
⇒( = 2* [∴ √−1 = * ] 

K v í w bK  ms L¨v i G K K  * Øv iv  m ~ w PZ  n q | * = √−1, A _ e v , *� = −1 |   
K v í w bK  ms L¨v  ỳB  †kÖw Y i|  h _ v -  ( K )  w e ï × K v í w bK  ms L¨v  ( L)  A w e ï × K v í w bK  ms L¨v  

(K) weï× KvíwbK msL¨v (Pure imaginary numbers): *� A v K v ‡ ii  ms L¨v ‡ K  w e ï ×  K v í w bK  ms L¨v  ej v  n q |  
†hg b: ±*, ±3*, ±5* B Z ¨v w ` A v K v ‡ ii ms L¨ v ‡ K  w e ï × K v í w bK  ms L¨v | 

(L) Aweï× KvíwbK msL¨v (Impure Imaginary Numbers): � + *� A v K v ‡ ii ms L¨v ‡ K  A w e ï × K v í w bK  ms L¨v  
e ‡ j | †hg b: 1 ± *, √5 ± 3*, −3 ± 5* B Z ¨v w ` A v K v ‡ ii ms L¨v ‡ K  A w e ï × K v í w bK  m s L¨v  e j v  n q | 
RwUj msL¨v (Complex Numbers): a G es  b ỳB w U e v Í̄e  ms L¨v  n ‡ j  a *b A v Kv ‡ ii c ÖK v w kZ  ms L¨v ‡ K  

R w U j ms L¨v  e j v  n q | R w U j msL¨v  n ‡ j v  e v Í̄e I K v í w bK  ms L¨v i m g w ó | G Lv ‡ b a I  b e v Í̄e ms L¨v  G es  * K v í w bK 
ms L¨v | G L b-    

(i)  hw ` R w U j  ms L¨v  � + *b †Z  � = 0 n q, Z ‡ e  0 + *� n ‡ e G K w U  w e ï × K v íw bK  ms L¨v  c v Iq v  hv ‡ e |  
(ii)  hw ` R w U j  ms L¨v  � + *b †Z  � = 0 n q , Z ‡ e R w U j  ms L¨vwU  e v Í̄e ms L¨v q  c w iY Z  n ‡ e | 

(iii)  ỳB w U  R w Uj  ms L¨v  � + *b Ges a *b †K  A bye Üx (Complex conjugate) e ‡ j | †hg b: 2 3* G es  2 3* 

A bye Üx |  

RwUjmsL¨vi ¸Yvewj (Properties of Complex Number): 

1. hw ` a *b=  0 n q , †hLv ‡ b,  �, � ∈ 0 Z ‡ e � = 0 G es  � = 0 n ‡ e | 

cÖgvY: a *b=  0 

 e v , � = −*� 

cvV-1.3 
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 e v , �� = �−*���  ,  

 e v , �� = �*�� × ���� ,  [∵ �*�� = −1]  

 e v , �� = −�� 

      ∴ �� + �� = 0 

†h‡ n Z z ��  G es  �� cÖ‡ Z ¨‡ K  †hv M‡ e v aK | m yZ iv s  c Ö‡ Z ¨K w U  c „_K  c „_ K fv ‡ e  bv  n ‡ j �2 + �2 = 0 ( k~b¨)  n ‡ Z 

c v ‡ i bv |  

∴ �� = 0 G es   �2 = 0 

∴ � = 0 G es   � = 0 

2. hw ` ỳB w U  R w U j ms L¨v  c i¯ú i m g v b n q  Z ‡ e  GK w U i e v Í̄e G es  Kv í w bK  As k h_ v µ‡ g A c iw U i e v Í̄e G es 
K v í w bK  A s ‡ ki m g v b n ‡ e| A _ ©v r , hw ` � + *� = � + *2  n q  Z ‡ e  � = � G es  *� = *2 n ‡ e e v  � = 2 n ‡ e| 
cÖgvY: †h‡ n Z z, � + *� = � + *2 

⇒� − � = *2 − *� 
⇒� − � = *�2 − �� 
⇒�� − ��� = *��2 − ��� 

        ⇒�� − ��� = −�2 − ���[∵ �*�� = −1]  

⇒�� − ��� + �2 − ��� = 0 
†h‡ n Z z,�� − ���G es  �2 − ��� c Ö‡ Z ¨K w U  †hv M‡ e v aK |  

m yZ iv s , c Ö‡ Z ¨K w U  c „_ K  c„_ K  fv ‡ e   bv  n ‡ j  †hv Mdj   n ‡ Z  c v ‡ i bv |  
�� − ��� = 0 
⇒� − � = 0, ∴ � = � 

A v e v i, �2 − ��� = 0 
  ⇒ 2 − � = 0 
  ⇒ 2 = �, ∴ � = 2 

A Z G e, � = � G es  � = 2 

3. ỳB w U  A bye Üx  R w U j  ms L¨v i m g w ó  I ¸Y dj  m e © `v B  e v Í̄e m s L¨v  n ‡ e|  
cÖgvY: g ‡ b K i æb,  3 = � + *�, A Z G e3̅ = � − *� 
m yZ iv s ,  3 + 3̅ = �� + *�� + �� − *�� 

 = � + *� + � − *� 

 = 2�G K w U  e v Í̄e ms L¨v |  
A v e v i, z. z6 = �� + *��. �� − *�� 

 = �� − �*���  
 = �� − �*������  

 = �� − �−1����� = �� + ��G K w U  e v Í̄e ms L¨v |  

4. AbyeÜx bq Giƒc ỳBwU RwUj msL¨vi †hvMdj, we‡qvMdj, ¸Ydj Ges fvMdj cÖwZwUB GK GKwU RwUj msL¨v n‡e| 
cÖgvY: g ‡ b K i æb,  3 = � + *� G es  3� = �� + *�� ỳBwU RwUj msL¨v|  Z v n ‡ j , 
†hv Mdj : 3 + 3� = � + *� + �� + *�� =  �� + �� �  +  * �� +  ��), hv  G K w U  R w U j  ms L¨v | 



e v s jv ‡` k  Dš §y³  we k̂we ` ¨v jq e v Í̄e  m sL ¨v 

BD wbU GK  c„ô v  13 

w e‡ q v Mdj : 3 − 3� = � + *� −�� − *�� = �� − �� �  +  * �� − ��), hv  G K w U  R w U j  ms L¨v | 

¸Y dj : 31 × 32 = ��1 + *�1� × ��2 + *�2� 

= � �� + *� �� + *��� + *�� �� 

= � �� + *� �� + *��� + �−1�� ��[∵ �*�� = −1] 
= �� �� − � ��� + *�� �� + ��� �, hv  G K w U  R w U j  ms L¨v  w b‡ ©̀k  K ‡ i|  

fvMdj:  
78

79
= :8;<=8

:9;<=9
 = �:8;<=8�×�:9><=9�

�:9;<=9�×�:9><=9�
 , [je I ni‡K ��� − *��� Øviv ¸Y K‡i cvB] 

= ��1+*�1�×��2−*�2�

�2
2>*2�2

2   

= :8:9><:8=9;<:9=8><9=8=9

:99>�> �=9
9   [∵ �*�� = −1] 

 = :8:9><:8=9;<:9=8>�> �=8=9
:99;=9

9  = ��1�2+�1�2�−*��1�2−�2�1�

�2
2;�2

2  

= �:8:9;=8=9�
:99;=9

9 − * �:8=9>:9=8�
:99;=9

9   hv GKwU RwUj msL v̈|   

5. †K v ‡ bv  R w U j  ms L¨v i kw ³ i m ~ PK  abv Z ¥ K  c ~Y ©ms L¨v  n ‡ j  ms L¨v w U i G K w U  R w U j  ms L¨v  n ‡ e| 

cÖgvY: g ‡ b K i æb,  3 = � + *� G Kw U  R w Uj  ms L¨v | †h Lv ‡ b,  �, � ∈ 0 

3� = �� + *��� 

= �� + 2��* + �*��� 

= �� + *��� + 2��* = ��� − ��� + 2��* hv  G K w U  R w U j  ms L¨v | 

3� = �� + *��� 

= �� + 3���* + 3��*��� + �*���? 

= �� + 3���* + 3�*��� + *��� 

= �� + 3���* + �−1�3��� + �−1�* ��, [∵ �*�� = −1] 

= �� + 3���* − 3��� − * �� = ��� − 3���� + *�3��� − ��� hv  G K w U  R w U j  ms L¨v | 

G K B  fv ‡ e  A MÖm i n ‡ j  z
n  G Kw U  R w U j  ms L¨v  n ‡ e| †hLv ‡ b n †h‡ K v ‡ bv  a bv Z ¥ K  c ~Y © ms L¨v | 

6. †K v b R w U j  ms L¨v i g ~j  G K w U  R w U j  ms L¨v  n ‡ e| A _ ©v r , 3 = � + *� G i  g ~j  G K w U  R w U j  ms L¨v  n ‡ e| 
cÖgvY: g ‡ b K i æb,  √� + *�@ = 3 

� + *� = 3A  
G Lv ‡ b, 3 hw ` e v ¯ Íe ms L¨v  n q  Z ‡ e 3A G K w U  e v Í̄e ms L¨v  n ‡ e | m yZ iv s  †` Lv  hv q  †h, G K w U  R w U j  ms L¨v  G K w U  
e v Í̄e ms L¨v i  m g v b|  w K š ‘ G w U  A m ¤¢e | m yZ iv s  3 G K w U  R w U j  ms L¨v  n ‡ e| G K w U  R w U j  m s L¨v i �- Z g g ~j  I  G K w U  
R w U j  ms L¨v  n ‡ e|  

7. †K v b R w U j  ms L¨v i A bye Üx i A bye Üx  H  R w U j  ms L ¨v  n ‡ e| A _ ©v r , zB = z| 
cÖgvY: 3 = � + *� n ‡ j  z6 = � − *� A Z G e, zB = � − C�66666666 = � + *� ∴ zB = z 

D`vniY 1: 3 = 5 + 3* G es   3� = 3 − 2* n ‡ j  (a) z1+ z2   (b) z1 – z2  (c) z1z2 (d) 
z1

z2
 †K D + *E A v K v ‡ i c ÖK v k 

K iæb | 
mgvavb: (a) z1 + z2  = 5 + 3* +  3 –  2*  =   5 +  3 +  *�3 –  2�    =  8 +  * 
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(b) z1– z2 = (5 + 3*�– �3 –  2*�  =  5 –  3 +  3* +  2* =  2 +  5* 
(c) z1z2 = (5 + 3*�  �3 –  2*�  =  5 � 3 +  *�3 � 3�  +  5 � �– 2�*–  6*= 15 + 9*–  10* – 6 (–1) = 21 – * 

(d) 
78

79
= G;�<

�>�<
= �G;�<���;�<�

��>�<���;�<�
  

  =  G; H<;I<;J<9

I>�<9   

  =  G; I<>J
I>��> �

, [∵*2 
= –1] 

  = I; I<
 �

 = I
 �

+ *  I
 �

 

D`vniY 2: (a)
G;√>�
�>√ J

    ��� ��;<�K

�;�<
 †K D + *E A v K v ‡ i c ÖK v k K iæ b|  

mgvavb: (a)  
G;√>�
�>√ J

 = G;L�> �.�
�>√�9  = G;√<9�

�>�
 = G;<√�

> 
 = −5 + {−*N√3O}   

hv  D + *E A v K v ‡ i Mw V Z |  

(b)  
��;<�K

�;�<
= ��;<�K��>�<�

��;�<���>�<�
, [ j e I n i‡ K  �2 − 3*� Øv iv  ¸Y  K ‡ i] 

= ��K;�.�9.<;�.�.<9;<K���>�<�
��;�<���>�<�

 = ��K; �<;J<9;<9.<���>�<�

�9>��<�9  [∵*2 
= –1] 

= {�K; �<;J�> �;�> �.<}��>�<�

�>I<9  = �Q; �<>J><���>�<�

�>I�> �
  

= ��;  <���>�<�

�;I
 = �>J<;��<>��<9

 �
=

4−6*+22*−33�−1�

13
  

= �; JR;��
 �

 = �S; JR
 �

= �S
 �

+ *  J
 �

  hv  D + *E A v K v ‡ i Mw V Z |  

 mvims‡ÿc:  

• K v í w bK  ms L¨v ‡ K  c ÖZ x K  I Øv iv  c ÖK v k K iv  n q , †h Lv ‡ b i
2
 = – 1 A _ ©v r  i = – 1 | G B  i = – 1  †K  K v í w bK 

ms L¨v i G K K  g‡ b K iv  n q |   
• A G es  b e v Í̄e  ms L¨v  n ‡ j  a + ib A v K v‡ ii †h †K v b ms L¨v ‡ K  R w U j  ms L¨v  e j v  n q | 

• m K j  e v Í̄e ms L¨v B  R w U j  ms L¨v  w K š ‘ m K j  R w U j  ms L¨v B  e v Í̄e ms L¨v  bq | 
• a + ib G es  a – ib R w U j  ms L¨v  ỳw U ‡ K  A byeÜx  R w U j  ms L¨v e j v  n q | a + ib †K  Z Øv iv  c ÖK v k K i‡ j  a – ib 

†K   –
z Øv iv  c ÖK v k K iv  n q ; –

z G i A byeÜx  R w U j  ms L¨v  Z w b‡ R B | 
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 RwUj msL¨vi eM©g~j Ges GK‡Ki Nbg~j 
Square root of complex numbers and cube roots of one 
 

 
D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  
• R w U j  ms L¨v i eM ©g ~j  w bY ©‡ q i c ×w Z  eY ©bv  K i‡ Z  c v i‡ e b;  
• eM©g ~‡ j i g v a¨‡ g  w e w fbœ m g m ¨v  m g v av b  K i‡ Z  c v i‡ e b;  
• G K ‡ K i N bg ~j  K x  e ¨v L ¨v  K i‡ Z  c v i‡ e b;  
• G K ‡ K i N bg ~‡ j i w e w f bœ ag © I  ˆe w kó ¨ w j L‡ Z  c v i‡ e b;  
• G K ‡ K i N bg ~‡ j i ag © I ˆe w kó ¨ e ¨e n v i K ‡ i w e w f bœ m g m ¨v i m g v av b K i‡ Z  c v i‡ e b|  

 

RwUj msL¨vi eM©g~j  
Square root of complex number 

g ‡ b K i æ b a + ib G K w U  R w U j  ms L¨v , G i e M©g ~j  w bY ©q  K i‡ Z  n ‡ e| †h‡ n Z z A v g iv  R v w b  † K v ‡ bv  R w U j  ms L¨v i  e M©g ~j  

G K w U  R w U j  ms L¨v , m yZ iv s  g ‡ b K i æb,  a + ib = x + * y, †hLv ‡ b  a, b, x, y e v Í̄e ms L¨v  D fq  c ÿ ‡ K  eM©  K ‡ i  
c v Iq v  hv q  a + ib = x

2
 – y

2
 + 2 * xy 

Dfq  c ¶  n ‡ Z  e v Í̄ e I K v í w b K  A s ‡ ki m g Z v  w eav b K ‡ i c v B , x
2
–y

2
 = a .......(i) G es  2xy = b .........(ii)  

A v g iv  R v w b,  (x
2
 + y

2
)

2
 = (x

2
 – y

2
)

2
 + (2xy)

2
 = a

2
 + b

2  

∴x
2
 + y

2
 = a

2
 + b

2
 ... (iii) ( †h‡ n Z z eM© ms L¨v i m g w ó  K L bB  F Y v Z ¥ K  n q  bv ) | 

G Lb (i) I (iii) †hv M K ‡ i, 2x
2
 = a

2
 + b

2
 + a 

∴ ( )abax ++±= 22

2

1
 

c ybiv q  (iii) †_ ‡ K  (i) w e‡ q v M K ‡ i, 2y
2
 = a

2
 + b

2
 – a   

∴ 




 −+±= abay

22

2

1

 

gšÍe¨: 2xy = b m g x K iY  n ‡ Z  ¯ú ó  e ySv  hv q  † h, b abv Z ¥ K  n ‡ j  x G es  y Dfq B  G K B  w Pý w e w kó  n ‡ e| 
m yZ iv s  b > 0 n ‡ j  x G es  y Dfq B  n q  abv Z ¥ K  n ‡ e, bv  n q  F Y v Z ¥ K  n ‡ e| 

A Z G e †m ‡ ÿ ‡ Î  w b‡ Y ©q  eM©g ~j  a + ib  = ± 














1

2
 ( )a2+b2+a

1

2

 
+ i 







1

2
 a2+b2 – a

1

2

 
  

c ybiv q  b < 0  n ‡ j  x G es  y wec ix Z  w Pý w e w kó  n ‡ e| 

A Z G e †m ‡ ÿ ‡ Î  w b‡ Y ©q  eM©g ~j  a+ib  = ± 
















 

1

2
( )a2+b2+a

1

2

 
 – i 







1

2
 a2+b2 – a

1

2

 
  

D`vniY 1: 2* ms L¨v w U i eM© g ~j  w bY ©q  K iæ b|  

mgvavb: g ‡ b K iæ b, √2* = � + *� 

⇒⇒⇒⇒    2* = �� − �� + 2*�� 
∴ �� − �� = 0 … … … … … … �i� 

cvV-1.4 
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2�� = 2 … … … … … … … … . �ii� 

G Lb, ��� + ���� = ��� − ���� + 4���� 

⇒⇒⇒⇒        ��� + ���� = ��� − ���� + �2���� 

⇒⇒⇒⇒        ��� + ���� = 0 + 2� 

⇒⇒⇒⇒        �� + �� = 2 … … … … … �iii� 
G Lb (i) I (iii) †hv M K ‡ i c v B ,  

�� − �� + �� + �� = 0 + 2 

⇒⇒⇒⇒ 2�2 = 2 
⇒⇒⇒⇒        �� = 1 
⇒⇒⇒⇒        � = ±1 
�iii� bs  †_ ‡ K �*� bs  m g x K iY  w e‡ hv M K ‡ i c v B -  
�� ± �� − �� ± �� = 2 − 0 

⇒ 2�2 = 2 

⇒ �2 = 1 
⇒ � = ±1 
�ii� bs  m g x K iY  n ‡ Z , †h‡ n Z z � I � ¸Y dj  a bv Z ¥ K | A Z G e, � G es  � - G i w Pý G K B  n ‡ e|  

w b‡ Y ©q  eM©g ~j = ±1 ± *1 = ±�1 ± *� 

D`vniY 2:  1 + * ms L¨v w U i e M©g ~j  w bY ©q  K iæb |  

mgvavb: g ‡ b K iæ b,  √1 + *   =  � + *� 

e v , 1 + * = �� + *��� = �� − �� + 2*�� 

e v Í̄e  G es  A e v ¯ Íe A s k m g x K … Z  K ‡ i c v B , a
2
 – b

2
 = 1 G es  2ab = 1 

G Lb,  (a
2
 + b

2
)

2
 = (a

2
 – b

2
)

2
 + 4a

2
b

2 
= 1

2
+1 = 2 

∴  a
2
 + b

2
 = 2  

G es   a
2 
– b

2
 = 1 

(+) 2a
2
 = 1 + 2  

∴a
2
 = 

1

2
 (1 + 2 )  

∴a = ±
1

2
 (1 + 2 )   

A v e v i a
2
 + b

2
 = 2  

     a
2
– b

2
 = 1 

           - 2b
2
 = 2 -1 

           ⇒⇒⇒⇒    b2
 = 

1

2
 ( 2 – 1) 

             ∴b = ±
1

2
 ( 2 – 1)  

†h‡ n Z z 2ab = 1,myZ iv s  a G es b G i w Pý G K B  n ‡ e  

∴w b‡ Y ©q  eM©g ~j  = ( ) ( )











−++± 12

2

1
21

2

1
i  

D`vniY 3:  7 − 30√−2 G i eM© g ~j  w bY ©q  K iæb |  

mgvavb: g ‡ b K iæ b,7 − 30√−2 = a + ib 

  e v , 7 − 30*√2  = a + ib 

  e v , 7 – *30 2  =  �� +  * b)
2
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  e v , 7 –*30 2  =  �� – ��  +  2 * ab 

e v Í̄e  G es  A e v ¯ Íe A s k m g x K … Z  K ‡ i c v B  

  a
2
 – b

2
 = 7 ..........................(i)  G es   2ab = – 30 2  ....................(ii) 

G Lb (a
2
 + b

2
)

2
 = (a

2
 – b

2
)

2
 + 4a

2
b

2  
= (a

2
 – b

2
)

2
 + (2ab)

2 
= (7)

2
 + (– 30 2 )

2
 

  = 49 + 900 × 2 = 49 + 1800 = 1849 = (43)
2
 

   ∴∴∴∴a
2
 + b

2
 = 43 ỳB w U  eM© iv w k i †hv Mdj  m e © `v B  a bv Z ¥ K |  

      a
2
 + b

2
 = 43 

      a
2
 – b

2
 = 7 

(+) 2a
2
       = 50 

∴∴∴∴a
2
 = 25 

∴∴∴∴a = ± 5 

A v e v i, a
2
 + b

2
 = 43 

   a
2
 – b

2
 = 7    

       –2b
2
 = 36 

   ∴∴∴∴b
2
 = 18 

            b = ±3 2  

†h‡ n Z z,  2ab = – 30 2  

∴∴∴∴ab = – 15 2 hv  F Y v Z ¥ K 

m yZ iv s  a G es  b w ec ix Z  w P‡ ýi n ‡ e|  

∴∴∴∴w b‡ Y©q  eM©g ~j  ± (5 – * 3 2 ) 

GK‡Ki Nbg~j (Cube Roots of one): g ‡ b K iæb, 3
1 = x 

∴x
3
 = 1  x

3
–  1 = 0 

⇒⇒⇒⇒ (x – 1) (x
2
 + x + 1) = 0     ∴x – 1 = 0 A _©v r , x = 1  

      A v e v i , x
2
 + x + 1 = 0  

∴x = 
> ±√>�

�
=

> ±<√�
�

     [∵ * = √−1] 

m yZ iv s  G K K - G i N bg ~j  w Z bw U  hv , 1, 
> ;<√�

�
 ,

> ><√�
�

| G ‡ `i G K w U  e v Í̄ e G es  A c i ỳB w U  R w U j  ms L¨v |  

hw ` > ;<√�
�

=  ω ( a iv  n q )  Z ‡ e ,  ω� = > ><√�
�

 n ‡ e| m y Z iv s  G K K  G i N b g ~j Î q   n ‡ j v  1, , ω� 

GK‡Ki Nbg~‡ji ag© I ˆewkó¨: 

(i)  G K ‡ K i N bg ~j  w Z bw U | h_ v : 1, 
 
�

�−1 + *√3) G es   
�

�−1 − *√3), wZ bw U  g~‡ j i g‡ a ¨ G K w U  e v Í̄e A c i ỳB w U  

K v í w bK | K v í w bK  N bg ~j  ỳB w U  G K w U  A c iw U i eM©  

G Lb, ( )
2

31
2

1









+− i  = 
1

4
 (1 – 2i 3  – 3) = 

– 2 – 2i 3 

4
  = 

– 1 – i 3 

2
  

A v e v i, ( )
2

31
2

1









−− i = 
1

4
 (1 + 2i 3  – 3) = 

4

322 i+−
 = 

2

31 i+−
 

R w U j  g ~j Ø‡ q i †h‡ K v ‡ bv  G K w U ‡ K ω ( I‡ g Mv )  a i‡ j  A c iw U 2ω  n ‡ e| A Z G e, G K ‡ K i w Z bwU  N bg ~j ‡ K  2
,,1 ωω  

Øv iv  c ÖK v k K iv  hv q |  
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(ii)  G K ‡ K i K v í w bK  N bg ~j  ỳ B w U i ¸Y dj  1 

cÖgvY: G Lv ‡ b, G K ‡ K i K v í w b K  N bg ~j  ỳB w U , =ω )31(
2

1
−+− G es )31(

2

12 −−−=ω  

m yZ iv s , )31(
2

1
)31(

2

1
. 2 −−−×−+−=ωω  

{ }22 )3()1(
4

1
−−−= { })3(1

4

1
−−= 14.

4

1
)31(

4

1
==+=   

∴ V. ω� = 1 
e v  ω� = 1 

(iii)  GK‡Ki Nbg~j wZbwUi †hvMdj W �k~b¨) n‡e|  

cÖgvY: G Lv ‡ b, G K ‡ K i K v í w b K  N bg ~j  w Z bw U , 1 , =ω )31(
2

1
−+− G es  )31(

2

12 −−−=ω  

myZivs, =++ 21 ωω 1 +  
�

N−1 + √−3O +  
�

�−1 − √−3� 

= 1 +
1
2

�−1 + √−3 − 1— √−3� 

= 1 +
1
2

�−2� 

= 1 − 1 

= 0 

∴ 1 + V + ω� = 0  

(iv) GKK-Gi RwUj g~jØq GKwU AciwUi wecixZ| 
cÖgvY: A v g iv  R v w b, G K K - G i  R w U j  g ~j Ø‡ q i ¸Y dj= 1 
e v , V. ω� = 1 

∴ V =
1

ω2  e v , ω� =  
Y

 

(v) KvíwbK Nbg~j ỳBwU ci¯ú‡ii AbyeÜx 

A v g iv  R v w b, D + *E G i A bye Üx   D − *E Ges   D − *E G i A bye Üx  D + *E 

G K ‡ K i, R w U j  g ~j Øq    
�

N−1 + √−3O G es 1
2

�−1 − √−3� 

∴   
�

N−1 + *√3O G i A bye Üx     
�

�−1 − *√3� 

e v ,  
�

N−1 − *√3O G i A bye Üx    
�

N−1 + *√3O 

(vi)  ω Gi NvZmg~n: ω3
 = 1, ω

4
 = ω

3
. ω = 1. ω = ω 

ω
5
 = ω

3
. ω

2
 = 1. ω

2
 = ω

2
, ω

6
 = ω

3
. ω

3
 = 1.1 = 1 B Z ¨vw ` 

G Lb ω
3n

 = (ω
3
)

n
 = 1,        ω

3n + 1
 = ω

3n
. ω = ω,      ω

3n + 2
 = ω

3n
. ω

2
 =ω

2
 

G Lb, 3n, 3n + 1, 3n + 2 G  n = 0, 1, 2 a‡ i a bv Z ¥ K  c ~Y ©m s L¨v  c v Iq v  hv ‡ e|  

m v av iY fv ‡ e, ω
n
 = 1, ω, ω

2  n ‡ e  hw ` n †K  3 Øv iv  fv M K i‡ j  h_ v µ‡ g 0, 1, 2 A e w kó  _ v ‡K | 
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D`vniY 4: −1 G i N bg ~j  w bY ©q  K iæb |  

mgvavb:−1 G i N bg ~j= √−13
 

g ‡ b K i æb, √−1K = � 

⇒ ⇒ ⇒ ⇒ N√−1K O
�

= ��  

⇒ ⇒ ⇒ ⇒ −1 = �� 
⇒ ⇒ ⇒ ⇒ �� + 1 = 0 
⇒ ⇒ ⇒ ⇒ �� + 1���� − �. 1 + 1�� = 0 
⇒ ⇒ ⇒ ⇒ �� + 1���� − � + 1� = 0 

n q , � + 1 = 0, A _ e v , �� − � + 1 = 0 

G Lb, � = −1, A _ e v , �� − � + 1 = 0 

A v e v i, �� − � + 1 = 0 

∴ � =  ±L�> �9>�. . 
�. 

  

⇒ � = 1±√1−4
2.1

  

⇒ � = 1±√−3
2

  

⇒ � =  ±<√�
�

  

∴ � =  
�

N1 + *√3O,  
�

N1 − *√3O   

m yZ iv s , −1 G i N bg ~j  w Z bw U  −1,  
�

N1 + *√3O,  
�

N1 − *√3O  

D`vniY 5:  * G i N b g ~j  w bY ©q  K iæb |  

mgvavb: g ‡ b K iæ b, *
8
K =  � 

e v , * =  �3e v , �3
 = * = –  * 3

 

e v , �3
 + * 3

 = 0 e v , (� +  *� ��2
– *� +  *2

) = 0 

e v , (� +  *� ��2
 – *� – 1) = 0 

n q , � +  * = 0e v , � = −*  

A _ e v  � 2
– *� – 1 = 0 

∴ � = <±L�><�9>�. .�> �
�. 

  

∴ � = <±L> >�. .�> �
�. 

  

∴ � = <±√�
�

  

m yZ iv s  * G i N b g ~j  m g ~n– *,  
�

N* + √3O,  
�

�* − √3� 

D`vniY 6:  27 G i N bg ~j  w bY © q  K iæb |  

mgvavb:g ‡ b K iæ b, √27K = ( 
e v , 27 = (� 

e v , (� − 27 = 0 
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e v , (� − 3� = 0 

e v , �( − 3��(� + (. 3 + 3�� = 0 

e v , �( − 3��(� + 3( + 9� = 0 

n q ,  ( − 3 = 0 e v , ( = 3 
A _ e v   x� + 3( + 9 = 0   

∴ ( = >�±L���9>�. .I
�. 

  

⇒ ( = −3±L9−36
2   

⇒ ( = −3±√−27
2   

⇒ ( = −3±*√27
2   

⇒ ( = 1
2

�−3 + *√27�, 1
2

�−3 − *√27�  

m yZ iv s , 27 G i N bg ~j m g ~n : 3,  
 �

N−3 + *√27O G es    
�

�−3 − *√27� 

D`vniY 7: G K K -G i G K w U  R w U j  N bg ~j  ω n ‡ j , c Ög v Y  K iæ b †h  
(1 – ω + ω

2
) (1 – ω

2
 + ω

4
) (1 – ω

4
 + ω

8
) (1 – ω

8
 + ω

6
) = 16 

mgvavb: A v g iv  R v w b,  G K K  - G i G K w U  R w U j  N bg ~j  ω n ‡ j , ω
3
 = 1 G es  1 + ω +ω

2
 = 0 

G Lb, (1 –ω + ω
2
) (1 –ω

2
 + ω

4
) (1 – ω

4
 + ω

8
) (1 –ω

8
 + ω

16
) 

 = (1 +ω
2
 – ω) (1 – ω

2
 + ω

3
. ω) (1 – ω

3
. ω + ω

6
ω

2
) (1 –ω

6
. ω

2
 +ω

15
. ω) 

 = (1 + ω
2
 – ω) (1 –ω

2
 +ω) (1 – ω + ω

2
) (1 – ω

2
 + ω) 

 = { (1 +ω
2
  – ω) (1 – ω

2
 + ω)}

2
 

 = {(1 + ω + ω
2
 – 2ω) (1 + ω + ω

2
 – 2ω

2
 )}

2
 

 = {(0 – 2ω) (0 – 2ω
2
)}

2 
= (4ω

3
)

2
 = 16ω

6
 = 16 

 mvims‡ÿc:  

• a + ib G K w U  R w Uj ms L¨v  n ‡ j  G i eM© g ~j  n ‡ e, a + ib  = ± 














1

2
 ( )a2+b2+a

1

2

 
+ i 







1

2
 a2+b2 – a

1

2

 
  

• G K K  G i N bg ~j Î q   n ‡ j v  1, , ω� G ¸‡ j v i g v b h_ v µ‡ g 1, 
> ;<√�

�
 ,

> ><√�
�

 

• G K K  G i N bg ~j Î ‡ q i †hv M d j  G es  ¸Y dj  h_ v µ‡ g  1 + V + ω� = 0 G es  1 
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BDwbUg~j¨vqb  

 

mwVK DË‡ii cv‡k wUK () wPý w`b (1 - 8): 

1. e v Í̄e ms L¨v  m ¤̂‡ Ü m e ©c Ö_ g av iY v  c Ö̀ v b K ‡ ib †K ?  

( K )  R b Iq v w j m  ( L)  R R © K ¨v › U i  ( M)  R b † fb  ( N )  iv g v byR b  
2. w b‡ Pi †K v bw U  m Z ¨?  

( K )  −5 ∈ N ( L)  
2

3
 ∈ Z  ( M)  π∈R ( N )  − 2∈ Q  

3. w b‡ Pi †K v bw U  m Z ¨?  
( K )  P ⊂ N ⊂ Z ⊂ Q ( L) N⊂ P ⊂Z ⊂ Q ( M)  Q ⊂ Z ⊂ N ⊂ P ( N )  Z ⊂ P ⊂ N ⊂ Q 

4. w b‡ Pi †K v bw U  m w V K ? 
( K )  m K j  g ~j ` ms L¨v  c ~Y ©ms L ¨v   ( L)  m K j  ¯̂v fv w e K  ms L¨v  c ~Y © ms L¨v  
( M)  m K j  c ~Y © ms L¨v  ¯̂v fv w e K  ms L¨v  ( N )  m K j  e v Í̄e ms L¨v  g ~j ` m s L¨v  

5. ms L¨v ‡ i Lv q  w Pw ýZ  K iv  hv q -  
(i)  F Y v Z ¥ K  ms L¨v (ii)  g~j ` ms L¨v  (iii)  A e v Í̄e ms L¨v  
w b‡ Pi †K v bw U  m w V K ? 
( K )  i I ii ( L)  i I iii  ( M)  ii I iii  ( N )  i, ii I iii 
6. (a, b) e ¨e w a e j ‡ Z  †e v Sv q -  
( K ){x∈R: a≤x<b}  ( L){x∈R: a<x<b} ( M)  {x∈R: a<x≤b} ( N )  {x∈R: a ≤x ≤b} 

7. [a, b) e ¨e w a e j ‡ Z  †e v Sv q -  
( K )  {x∈R: a<x<b} ( L)  {x∈R: a<x≤b} ( M)  {x∈R: a≤x<b} ( N )  {x∈R: a≤x≤b} 

8. e ¨e w a m ¤ú w K ©Z  D`v n iY  n ‡ j v -  
(i)  x∈Z  G es  x∈ [1, 3] n ‡j  x G i g v ‡ bi †m U  {1, 2, 3} 

(ii)  x∈Z  G es  x∈ [1, 3] n ‡ j x G i g v ‡ bi  †m U  {2, 3} 
(iii)  x∈Z  G es  x∈ [1, 3) n ‡j  x G i g v ‡ bi †m U  {1, 2} 
w b‡ Pi †K v bw U  m w V K ? 
( K )  i I ii ( L)  ii I iii ( M)  iI iii ( N )  i, ii I iii 
9. c Ög v Y  K iæb  †h, √11 G K w U  A g ~j ` ms L¨v |  
10. c Ög v Y  K iæb  †h, √13 G K w U  A g ~j ` ms L¨v |  
11. c Ög v Y  K iæb  †h, √21 G K w U  A g ~j ` ms L¨v  
12. e v Í̄e ms L¨v i R ¨v w g w Z K  c Öw Z iƒc  e ¨v L¨v  K iæ b|  
13. e ¨e w a e j ‡ Z  K x  †e v Sv q ? m m x g I A m x g e ¨e w a e ¨v L¨v  K i æb | 
14. m K j  a, b∈R G i R b¨ c Ög v Y  K iæb |  
(a) |a|

2
= a

2 
= |–a|

2 G es  |ab| = |a| |b| (b) (i) |a + b| ≤ |a| + |b| (ii) |a – b| ≤ |a| + |b|      (c) |a – b| ≥ |a| – |b| 

15. c ig g v b w bY ©q  K i æb:  (a) 256 −          (b) 3x −
      

(c) 3 10x −       (d) 53−−
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(e) 3x − +|–2 – 3| + |–3 – 5| 

16. – * G i eM©g ~j  w bY ©q  K i æ b| 
17. 64 ms L¨v w U i N bg ~j  w bY ©q  K i æb |
18. w b‡ Pi m g m ¨v ¸‡ j v ‡ K D � *E A v K v

(a) 
�;√>S

Q>√�I
 �

�d�
5�12*
3�4*

 �

 

 DËigvjv- 

 
1. ( L)         2. ( M)         3. ( M)          

16. √�* � .
1

√2
�1 � *�  17

18. (a) 3+i√7       (b)
>�

�G
� *

 �

�G
  (c) 

 

  e ¨e ’̄v cKx q wm ×v šÍ MÖn

K i æb |  
A v K v ‡ i c ÖK v k K iæ b  

�b�
� ;<�K

�;�<
  �c��7 � 4*��2 � 3*��1 � 2*� 

�e�
3�2*
2�5*

� 3�2*
2�5*

 

         4. ( L)         5.( L )        6. ( K )        7. ( M )              

17. 4, (-2+ 2i√2), (-2- 2i√2)   

(c) 52 � 39*             (d) 
>��

�G
� *

GJ

�G
  (e) 

>Q

�I
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� 

            8.( M)    

Q

�I
 


