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?kkrkad] dj.kh ,oa ljyhdj.k 
(Indices, Surds and Simplification)

vè;k;

1

vc rd geus fofHkUu izdkj dh la[;kvksa (le] 
fo"ke] HkkT;] vHkkT;] ifjes;] vifjes;] n'keyo&fHkUu] 
vkfn) ds ckjs esa i<+k gS rFkk mudh fofHkUu xf.krh; 
lafØ;kvksa ds ckjs esa tkuk gSA iz'uksa dks gy djrs le; 
dbZ ckj tfVy vadxf.krh; in izkIr gks tkrs gSa] ftuesa 
tksM+] ?kVko] xq.kk] Hkkx] ckj] dks"Bd vkfn mifLFkr gksrs 
gaSA bl vè;k; esa ge bl izdkj ds vadxf.krh; inksa dks 
ljy djuk lh[ksaxs

BODMAS fu;e

fdlh Hkh xf.krh; O;atd ds ljyhdj.k esa gesa tksM+] 
?kVko] xq.kk] Hkkx] ^dk* vkSj dks"Bd bR;kfn dh lafØ;k,¡ 
djuh iM+ ldrh gaSA bu lafØ;kvksa dks djus esa ,d fuf'pr 
Øe dk ikyu fd;k tkrk gS ftls la{ksi esa BODMAS 

fu;e dgrs gSaA

B → Bracket (dks"Bd) 

O → of (dk)

D → Division (Hkkx)

M → Multiplication (xq.kk)

A → Addition (tksM+uk)

S → Subtraction (?kVkuk)

dks"Bdksa dks Hkh gy djrs le; ge ,d fuf'pr Øe 
dk ikyu djrs gSa&

js[kk dks"Bd →  NksVk dks"Bd →  e>yk dks"Bd → 
cM+k dks"Bd

mnkgj.k ds fy;s

  1 2×3+{5+(4 3+1÷ − +



2}

    =  [1÷ 2 × 3 + {5 + (4 – 4 + 2)}]

    = 
1

2
×3+{5+2}











    = 
3

2
7

17

2
+









 =











?kkrkad (Indices)

;fn fdlh la[;k a dks n ckj xq.kk fd;k tk,] tSls 
a × a × a ×......n ckj = an rks a dks vk/kj vkSj n dks 

?kkrkad dgrs gSaA tSls 25 = 2 × 2 × 2 × 2 × 2 ⇒ 2 vkèkkj] 
5 ?kkrkad

 uksV% 
1. am × an = am+n

2. 
a

a

a

m

n

m n
=

−

3. ;fn ax = ay rks x = y

4. ;fn ax = bx rks a = b

5. (am)n = am×n = (an)m

6. a

a

m

m

−
=
1

7. 
a

b

b

a

m m








 =











−

8. a0 = 1, a1 = a

 mnkgj.k%

  3x + 3x+1 + 3x+2 + 3x+3 = 360 rks x = ?

  ⇒ 3x + 3x × 31 + 3x ×32 + 3x × 33 

= 360

  ⇒ 3x (1+3 + 9 + 27) = 360

  ⇒ 3x × 40 = 360

  ⇒ 3x = 9 = 32

  ⇒ x = 2

dj.kh (Surds)

;fn fdlh la[;k dk ewy iw.kZr% Kkr ugha fd;k tk 

ldrk] rks ml ewy dks dj.kh dgrs gSaA tSls& 5 11 2
3 4, ,

 uksV%

5 5 5 5

1

2 3

1

3= =( ) , ( )  vFkkZr~ a a
n n=

1

vxj a, b èkukRed ifjes; la[;k,¡ rFkk m, n èkukRed 

iw.kk±d gksa rks&

 1. a a
n

n

( ) =  2. a a a
nm mn mn= =

 3. a a
n m nm= /

 4. a b ab
n n n
. =



	 63-	 325 dk frxquk Kkr dhft;sA
	 (a)	 375	 (b)	 326

	 (c)	 350	 (d)	 330

	64-	
0.53 0.53 0.53 0.47 0.47 0.47
0.53 0.53 0.53 0.47 0.47 0.47

× × + × ×
× − × + ×  dks ljy 

dhft;sA
	 (a)	 1	 (b)	 2
	 (c)	 0	 (d)	 buesa ls dksbZ ugha

	65-	 fuEufyf[kr dks ljy dhft;sA

		
5.3 5.3 5.3 1
5.3 5.3 5.3 1

× × −
× + +

	 (a)	 3.3	 (b)	 1
	 (c)	 4.3	 (d)	 3
	 66-	 x rFkk y dk eku Kkr dhft;s ;fn x rFkk y 

ifjes; gSµ

		  x 7 y 3 63 147 28 75+ = + − −

	 (a)	 2, 1	 (b)	 7, 3
	 (c)	 1, 2	 (d)	 3, 7

mÙkjekyk

	 1.	 (d)	 2.	 (c)	 3.	 (b)	 4.	 (b)	 5.	 (a)	 6.	 (b)	 7.	 (a)	 8.	 (c)	 9.	 (d)	 10.	 (b)
	 11.	 (c)	 12.	 (a)	 13.	 (b)	 14.	 (d)	 15.	 (a)	 16.	 (c)	 17.	 (a)	 18.	 (b)	 19.	 (c)	 20.	 (d)
	 21.	 (a)	 22.	 (b)	 23.	 (c)	 24.	 (a)	 25.	 (b)	 26.	 (d)	 27.	 (b)	 28.	 (b)	 29.	 (c)	 30.	 (d)
	 31.	 (a)	 32.	 (c)	 33.	 (b)	 34.	 (a)	 35.	 (b)	 36.	 (c)	 37.	 (d)	 38.	 (b)	 39.	 (c)	 40.	 (a)
	 41.	 (c)	 42.	 (b)	 43.	 (c)	 44.	 (a)	 45.	 (a )	 46.	 (a)	 47.	 (d)	 48.	 (b)	 49.	 (b)	 50.	 (c)
	 51.	 (a)	 52.	 (a)	 53.	 (b)	 54.	 (c)	 55.	 (c)	 56.	 (d)	 57.	 (c)	 58.	 (a)	 59.	 (c)	 60.	 (d)	
	 61.	 (b)	 62.	 (b)	 63.	 (b)	 64.	 (a)	 65.	 (c)	 66.	 (c) 	

	 1-	 4 5 3 2 3 4 8 5 2 3
2

÷ − ÷ × + − ÷ − ×























( )

	 =	 4 ÷ [2 ÷ {6 + 4 – 8 ÷ (5 – 3)}] 

	 =	 4 ÷ [2 ÷ {6 + 4 – 8 ÷ 2}]

	 =	 4 ÷ [2 ÷ {6 + 4 – 4}]

	 =	 4 ÷ [2 ÷ 6]

	 =	
24
6

÷  = 4 6
2
12× =

	 2-	  5
1
2

7
2

9
4

7
3
1
3
2
6

2− ÷ − − −























 =x

	 ⇒	
11
2

2 7
2

9
4
5
3

− = ÷ −















x

	 ⇒	
7
2

7
2

9
4
5
3

=
− x

	 ⇒	
9
4
5
3

1− =x

	 ⇒	
9
4
1 5
3

− = x

	 ⇒	 x = = × =
5
4
5
3

5
4
3
5

3
4

	 3-	  9x + y = 1 = 90

	 ⇒	 x + y = 0		  .......(1)

	 	 9x – y = 9 = 91	

	 ⇒	 x – y = 1		  .......(2)

		  leh- (1) vkSj (2) ls]

	 	 2x = 1

	 ⇒	 x = 1
2

		  x ds eku dks lehdj.k (1) esa j[kus ij]

	 ⇒	 y = – 1
2

	 4-	  	qm + n = 1 = q0 	 ⇒	m n+ = 0

			  	 qm – n = q	 = q1	 ⇒	m n− =1
						     ⇒	 2 m = 1

vH;kl ç'uksa ds gy
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	 ⇒	 m = 
1
2

	 ⇒	 ∴ n = – −
1
2  

	 5-	 31 21 3 160 70 121+ + + + +

		  = 31 21 3 160 70 11+ + + + +

		  = 31 21 3 160 9+ + + +

		  = 31 21 3 13+ + +

		  = 31 21 4+ +  = 31 5+

		  = 36 6=

	 6-	 20 39 – 28 71– 44 121
       

		  = ( )20 39 28 71 44 11
 

− − ×   

		  = ( )20 39 28 71 22
 

− − 
 

		  = 20 39 28 7− ×  = 20 39 14−

		  = 20 5 100 10× = =

	 7-	 1x 4
x

 + =  
		  nksuksa vksj oxZ djus ij]

		  ⇒ 2
2

1 1x 2x 16
xx

+ + =

		  ⇒ 
2

2
1x 16 2 14
x

+ = − =

		  iqu% nksuksa vksj oxZ djus ij]

		  ⇒ 
2

2 2
2

1x 14
x

 + =  

		  ⇒ 
4 2

4 2
1 1x 2x 196
x x

+ + =

		  ⇒ 
4

4
1x 196 2 194
x

+ = − =

	 8-	 1x 4
x

 + =  

		  ⇒ ( )
3

31x 4
x

 + =  

		  ⇒ 3
3

1 1 1x 3.x. x 64
x xx

 + + + =  
	

		  ⇒ 3
3

1x 3 4 64
x

+ + × =

		  ⇒ 3
3

1x 64 –12
x

+ =

		  ⇒ 3
3

1x 52
x

+ =  

	 9-	
1x – 5
x

  =  

		  ⇒ 
2

2
1 1x 2x 25

xx
+ − =

		  ⇒ 
2

2
1x 2 25
x

+ − =

	 	 ⇒ x
x

2
2

1
+  = 25 + 2 = 27

		  iqu% nksuksa vksj oxZ djus ij]

		  ⇒  
2

2 2
2

1x 27
x

 + =  

		  ⇒ 
4 2

4 2
1 1x 2x 729
x x

+ + =

		  ⇒ 4
4

1x 729 2 727
x

+ = − =  

	10-	 ekuk fd iznÙk O;atd

		  2 2 2 2........ x+ + + ∞ =

		  nksuksa vksj oxZ djus ij]

		  22 2 2 2........ x+ + + ∞ =
	 ⇒	 2 + x = x2

	 ⇒	 x2 – x – 2 = 0 
	 ⇒	 x2 – 2x + x – 2 = 0

	 ⇒	 x(x – 2) + 1(x – 2) = 0

	 ⇒	 (x–2) (x+1) = 0

	 ⇒	 x = 2, –1

		   fdlh la[;k dk oxZewy ,d èkukRed la[;k gh 

gks ldrh gSA vr% x = 2

	11-	 (49)0.17 × (49)0.08 × 70.5 

	 =	 72×0.17 × 72×0.08 × 70.5

	 =	 70.34+0.16+0.5 = 71 = 7
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vadxf.kr dks i<+us ds Øe esa ;g vè;k; (y?kqÙke 
lekioR;Z rFkk egÙke lekiorZd) egÙoiw.kZ Hkwfedk fuHkkrk 
gSA y-l- rFkk e-l- dk iz;ksx dj ijh{kk esa rhoz xfr ls 
iz'uksa dks gy fd;k tk ldrk gS] lkFk gh le; dh cpr 
Hkh gksrh gSA ,d vksj tgk¡ dqN vè;k;ksa_ tSlsµ le; rFkk 
nwwjh] dk;Z rFkk le;] ikbi rFkk Vadh esa y-l- rFkk e-l- 
dk iz;ksx fd;k tkrk gS] ogha dqN iz'uksa tSls vfèkdre 
lkbt dh Vkby] vfèkdre yackbZ dk Vsi rFkk dqN la[;kvksa 
okys iz'u lhèks&lhèks y-l- rFkk e-l- ij gh vkèkkfjr gksrs gSaA

iz'uksa dks gy djrs le; izk;% lekiorZd (Common 

Factor) rFkk xq.kt ;k lekioR;Z (Common Multiple) dk 
iz;ksx gksxk] vkb;s le>rs gSaA

xq.ku[kaM rFkk xq.kt 
(Factor and Multiple)

fdlh nh xbZ la[;k dk xq.ku[kaM og la[;k gS tks 
ml la[;k dks iw.kZr% foHkkftr djrh gSA

tSls_ 24, 6 ls iw.kZr% foHkkftr gksrk gSA

rks 6, 24 dk ,d xq.ku[kaM gksxkA

tcfd] ;fn dksbZ la[;k] fdlh vU; la[;k ls iw.kZr% 
foHkkftr gksrh gS rks igys okyh la[;k] Hkkx nsus okyh 
la[;k dk xq.kt ;k vioR;Z (Multiple) dgykrh gSA

tSls& 32, 8 ls iw.kZr% foHkkftr gksrk gS

rks 32, 8 dk ,d vioR;Z gSA

nh xbZ izkÑfrd la[;kvksa esa fdlh la[;k ds vioR;Z@
xq.kt dh la[;k Kkr djuk&

izFke n izkÑr la[;kvksa esa a ds dqy vioR;ks± dh 

la[;k = 
n

a








tgk¡] [ ] → vfèkdre iw.kk±d iQyu vFkkZr~ [  ] ds vanj 
dh la[;k dk eku ges'kk iw.kk±d gh cprk gS] 'ks"k la[;k 
gV tkrh gSA

tSls& [1.22] ⇒ 1, [5.99] ⇒ 5, [.99] ⇒ 0

egÙke lekiorZd ,oa y?kqÙke lekioR;Z 
(H.C.F. and L.C.M.)

vè;k;

2

mnkgj.k % izFke 158 la[;kvksa esa 3 osQ oqQy fdrus 
vioR;Z (Multiple) gksaxs\

gy% 3 ds dqy vioR;ks± dh la[;k = 
158

3







 = 

[52.66] ⇒ 52

lekiorZd rFkk lekioR;Z (Common 

Factor and Common Multiple)

nks ;k nks ls vfèkd la[;kvks a dk lekiorZd 
(Common Factor) og la[;k gksrh gS tks nh xbZ lHkh 
la[;kvksa dks iw.kZr% foHkkftr dj ldsA

tSls% 12, 18 rFkk 30 ds lekiorZd 2, 3 rFkk 6 gksaxs 
D;ksafd rhuksa la[;k,¡ 2, 3 rFkk 6 ls iw.kZr% foHkkftr gksrh gSaA

nks ;k nks ls vfèkd la[;kvksa dk lekioR;Z og la[;k 
gksrh gS tks nh xbZ lHkh la[;kvksa ls iw.kZr% foHkkftr gksA

tSls] ‘45’ ; 1, 3, 5, 9, 15 rFkk 45 ls iw.kZr% foHkkftr 
gksrk gSA vr% 45; 1, 3, 5, 9, 15 rFkk 45 dk ,d lekioR;Z 
(Multiple) gSA

egÙke lekiorZd rFkk y?kqÙke lekioR;Z 
(Highest Common Factor and Least 

Common Multiple)

nks ;k nks ls vfèkd la[;kvksa dk e-l- (HCF) og 
cM+h ls cM+h la[;k gksrh gS ftlls nh xbZ lHkh la[;k,¡ 
iw.kZr% foHkkftr gks ldsA

tcfd nks ;k nks ls vfèkd la[;kvksa dk y-l- (LCM) 
og NksVh ls NksVh la[;k gksrh gS tks nh xbZ lHkh la[;kvksa 
}kjk iw.kZr% foHkkftr gks ldsA

tSls% 6, 15, 18 dk e-l- (HCF) = 3

(D;ksafd 3 og cM+h ls cM+h la[;k gS ftlls 6, 15 
rFkk 18 iw.kZr% foHkkftr gksrh gSA)

6, 15 o 18 dk y-l- (LCM) = 180

(D;ksafd 180 og NksVh ls NksVh la[;k gS tks 6, 15 
rFkk 18 rhuksa ls iw.kZr% foHkkftr gksrh gSA)



xfr] le;] nwjh] pky bR;kfn ij ç'u

bl çdkj ds ç'uksa dks gy djus ds fy;s gesa dqN 

vkèkkjHkwr voèkkj.kkvksa dks le>uk gksxkA ge mUgsa ,d&,d 

djds le>uk 'kq: djrs gSaA egÙoiw.kZ ;g gS fd bUgha 

voèkkj.kkvk s a dk ç;ksx lkekU; ekufld ;ksX;rk 

(Reasoning) ds ^fn'kk ijh{k.k* ,oa ^xfr ,oa fn'kk ls 

lacafèkr xzkiQ* esa Hkh gksxkA vr% vko';d gS fd vki bu 

vkèkkjHkwr voèkkj.kkvksa dks le>sa vkSj ç'uksa dk i;kZIr 

vH;kl djsa&

xfr%

;fn dksbZ O;fDr ;k oLrq le; ds lkis{k viuh fLFkfr 

(Position) ifjofrZr djrk gS vFkkZr~ vius vkjafHkd LFkku 

;k fcanq ls fdlh vU; LFkku ;k fcanq ij tkrk gS rks ge 

dgrs gSa fd og xfr'khy gSA

;fn xfr'khy O;fDr ;k oLrq t le; esa d nwjh r; 

djrk gS rks

mldh pky
nwjh
le;

  = =
d

t

vc pw¡fd

⇒ d = st =  pky × le;

 
t
d

s
= =

nwjh

pky

vkSlr pky%

fdlh ds }kjk r; dh xbZ dqy nwjh dks dqy le; ls 

Hkkx nsus ij vkSlr pky çkIr gksrh gSA

S
d d d

t t t
av
=

+ + +

+ + +

1 2 3

1 2 3

.........

.........

s = speed = pky

d = distance = nwjh

t = time = le;

le;] nwjh vkSj pky 
(Time, Distance and Speed)

vè;k;

3

mnkgj.k&1% vxj jke us viuh ;k=kk ds 'kq#vkrh 
15 fdeh- 1 ?kaVs esa rFkk mlds ckn ds 15 fdeh- 1.5 
?kaVs esa r; fd;s rks mldh vkSlr pky fdruh gksxh\

gy% S
av
=

+

+

= =
15 15

1 1 5

30

2 5
12

. .
 fdeh- @?kaVk

  vr% jke dh vkSlr pky = 12 fdeh-@?kaVk 

mnkgj.k&2% ;fn jke us S
1
 pky ls d

1
 nwjh r; dh 

rFkk fiQj S
2
 pky ls d

2
 nwjh r; dh] rks mldh vkSlr 

pky fdruh gS\

gy% d
1
 nwjh r; djus esa yxk le; = 

d

S

1

1

 d
2
 nwjh r; djus esa yxk le; = 

d

S

2

2

∴ vkSlr pky = 
dqy nwjh

dqy yxk le;  = 
d d

d

S

d

S

1 2

1

1

2

2

+

+

mnkgj.k&3% ;fn jke S
1
 pky ls t

1
 le; rd pyk 

rFkk fiQj S
2
 pky ls t

2
 le; rd pyk rks mldh vkSlr 

pky fdruh gS\

gy%& t
1
 le; esa r; nwjh = S

1
t
1

  t
2
 le; esa r; nwjh = S

2
t
2

 ∴ vkSlr pky S
S t S t

t t
av =

+

+

1 1 2 2

1 2

Note: 
 (i) vxj dksbZ O;fDr S

1
 pky ls t le; pys vkSj fiQj 

S
2
 pky ls Hkh leku le; t rd gh pys rks mldh 

vkSlr pky

  
S

S t S t

t t

t S S

t
av =

+

+

=
+1 2 1 2

2

( )

  
S

S S
av
=

+
1 2

2

  vFkkZr~ vxj dbZ fofHkUu pkyksa ls leku le;karjky 
rd ;k=kk,¡ dh tk,¡ rks 

vkSlr pky  
lHkh pkyksa dk ; ksx
pkyksa dh la[; k

=



Øep; ,oa lap; 
(Permutation and Combination)

vè;k;

4

iQSDVksfj;y (Factorial)

1 ls ysdj n rd ds lHkh èkukRed iw.kk±dksa dk 
xq.kuiQy ^iQSDVksfj;y n* dgykrk gS vkSj bls n! ;k n  ls 
n'kkZrs gSaA

n  = n × (n – 1) × (n – 2) × …… × 3 × 2 × 1

5  = 5 × 4 × 3 × 2 × 1 = 120

3  = 3 × 2 × 1 = 6

8  = 8 × 7 × 6 × 5

 = 336 × 120 = 40320

6  = 6 × 5  = 6 × 5 × 4  = 6 × 5 × 4 × 3

 = 6 × 5 × 4 × 3 ×  2

0  = 1

1  = 1

Øep; (Permutation)

nh xbZ oLrqvksa esa ls dqN dks ;k lHkh dks ysdj ltkus 

ds lHkh laHkkfor rjhdksa dks Øep; dgrs gSaA

 mnk-&1% Ram, Shyam vkSj Mohan esa ls lHkh dks 

ysdj cuk, x, Øep; gSa%
  RSM, RMS, SRM, SMR, MRS, MSR

 mnk-&2% R, S vkSj M esa ls nks&nks dks ysdj cuk, x, 

Øep; gSa%

  RS, RM, SR, SM, MR, MS

 lw=k% n
r

n
P

(n – r)
=

  tgk¡] n = oLrqvksa dh dqy la[;k

   r = ;kn`PN;k pquh xbZ oLrq,¡

zz n oLrqvksa dks O;ofLFkr djus dh dqy la[;k (Øep;) 

ftlesa ls p oLrq,¡ ,d leku gSa vkSj ,d gh izdkj 

dh gSaA

= 
n

p

 mnkgj.k%

 1. 10 yM+dksa esa ls ik¡p dks ik¡p vyx&vyx dqflZ;ksa 

ij cSBuk gSA ,slh fdruh fLFkfr;k¡ laHko gSa\

 gy% n r

n
P

(n – r)
=

   10P
5
 = 

10 10

(10 5) 5
=

−

   = 
10 9 8 7 6 5× × × × ×

 = 30240

 2. 10 2

10 10 10 9 8
P 90

(10 2) 8 8

× ×
= = = =

−

 3. 8 3

8 8 7 6 5
P

5 5

× × ×
= = = 8 × 7 × 6 = 336

  (Q n = 8 vkSj r = 3 gS] ∴ 8 ls rhu vad uhps 

rd dk xq.kuiQy) 
 4. 51P

2
 = 51 × 50 = 2550

 5. 51P
1
 = 51

 6. 51P
50

 = 51

 7. 4P
4
 = 4 × 3 × 2 × 1 = 24 = 4

zz
n n
n n 1P P n−= =  ←	 mnkgj.k (6) vkSj (7)

  ds vuqlkj

zz
n
1P n=  ←	mnkgj.k (5) ds vuqlkj

lap; (Combination)

nh xbZ oLrqvksa esa ls dqN dks ;k lHkh dks ysdj cuk, 

x, lewgksa dks lap; dgrs gSaA 

 mnk-&1% Ram, Shyam v kSj Mohan esa ls nks&nks dks 

ysdj cuk, x, lap; gksaxs%
  RS, SM, MR  

  (RS vkSj SR nks vyx çdkj ds Øep; gSa 

ijarq lap; nksuksa ,d gh çdkj ds gSaA)

 lw=k% n
r

n
C

r n – r
=  or 

n
rP

r

  tgk¡] n = nh xbZ oLrqvksa dh dqy la[;k

   r = ;kn`PN;k (Arbitrarily) pquh xbZ oLrq,¡
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ç;ksx (Experiment)

,slh çR;sd fØ;k ftls djus ij dqN ifj.kke çkIr 
gksa] ç;ksx dgykrh gSA ç;ksx nks çdkj ds gks ldrs gSa&

(1) fuèkkZj.kkRed ç;ksx  (2) ;kn`fPNd ç;ksx 

,sls ç;ksx tks leku ifjfLFkfr;ksa ds varxZr nksgjkus ij 
leku ifj.kke mRiUu djsa] fuèkkZj.kkRed ç;ksx dgykrs gSaA 
tSls 2 vkSj 2 dks tksM+ukA 

ysfdu ,sls ç;ksx] ftUgsa ,d leku ifjfLFkfr;ksa esa 
nksgjkus ij Hkh leku ifj.kke vkuk fuf'pr u gks] mUgsa 
;kn`fPNd ç;ksx dgrs gSa] tSls ,d flDds dks mNkydj 
VkWl djuk] ,d ikls dks iQsadukA 

çfrn'kZ lef"V (Sample Space)

fdlh ç;ksx dks djus ij çkIr gks ldus okys lHkh 
laHko ifj.kkeksa ds leqPp; dks çfrn'kZ lef"V (Sample 

Space) dgrs gSaA bls 'S' ls fu:fir djrs gSaA

 mnkgj.k&1. fdlh flDds dks mNkyus ij çkIr gks ldus 
okys ifj.kke = fpÙk (Head) ;k iV (Tail)

   vr% çfrn'kZ lef"V] S = {H, T}

  dqy ifj.kkeksa dh la[;k] n(S) = 2

 mnkgj.k&2. ,d ikls dks iQsadus ij çkIr gks ldus okys 
ifj.kke = 1] 2] 3] 4] 5 ;k 6

  S = {1, 2, 3, 4, 5, 6}

  çfrn'kZ lef"V esa ?kVukvksa dh la[;k
= n(S) = 6

mnkgj.k&3% nks flDdksa dks ,d lkFk mNkyus ij çkIr gks 
ldus okys ifj.kke = {H, T} × {H, T}

   = {HH, HT, TH, TT}

  çfrn'kZ lef"V esa ?kVukvksa dh la[;k
= n(S) = 4

?kVuk (Event)

fdlh Hkh ç;ksx ds fy;s] mlds çfrn'kZ lef"V ds 
çR;sd mileqPp; (lnL;) dks ,d ?kVuk dgrs gSaA bls 
'E' ls fu:fir djrs gSaA

 mnkgj.k&1: ,d ikls dks iQsadus ij 4 vkuk] ,d ?kVuk gSA 

  E = {4}

  vuqdwy ifj.kkeksa dh la[;k = n(E) = 1

 mnkgj.k&2: fdlh ikls dks iQsadus ij ml ij le la[;k 
vkus dh ?kVuk

  E = {2, 4, 6}

  vuqdwy ifj.kkeksa dh la[;k = n(E) = 3

?kVukvksa ds çdkj (Types of Event)

 1. ljy ?kVuk (Elementary or Simple Event): ,slh 
?kVuk ftlesa ç;ksx dk dsoy ,d ifj.kke gksrk gS] 
vFkkZr~ n(E) = 1 dks ljy ?kVuk dgrs gSaA

  tSls ikls dks iQsadus ij 4 vkuk
  E = {4} ⇒ n(E) = 1

 2. la;qDr ?kVuk (Complex Event): os lHkh ?kVuk,¡ 
tks ljy ?kVuk,¡ ugha gksrha mUgsa la;qDr ?kVuk dgrs gSaA 

  tSls fdlh ikls dks iQasdus ij ml ij fo"ke la[;k,¡ 
vkuk] E = {1, 3, 5} ⇒	n(E) = 3

 3. Lora=k ?kVuk,¡ (Mutually Exclusive Events): 
;fn nks ?kVuk,¡ bl çdkj gksa fd ,d ?kVuk ds ?kfVr 
gksus dk çHkko nwljh ?kVuk ij ugha iM+s rks os Lora=k 
?kVuk,¡ dgykrh gSaA 

  tSls lfpu dk 'krd cukuk vkSj jkgqy xkaèkh dk 
çèkkuea=kh cuuk ,d&nwljs ls Lora=k ?kVuk,¡ gSa rFkk 
lfpu dk 'krd cukuk vkSj Hkkjrh; Vhe dk eSp 
thruk ijra=k ?kVuk,¡ gSaA 

 4. iwjd ?kVuk,¡ (Complementary Events): fdlh 
?kVuk E dh iwjd ?kVuk dks E' ;k E  ls fu:fir 
djrs gSaA ?kVuk E dh iwjd ?kVuk E' dk vFkZ gS fd 
tc ?kVuk E ?kfVr ugha gksrh gSA 

  mnkgj.kkFkZ& fdlh ikls dks iQsadus ij ;fn ?kVuk E 

= le la[;k,¡ vkus dh çkf;drk gks rks 

  E dh iwjd ?kVuk E' = {1, 3, 5}

  D;ksafd S = {1, 2, 3, 4, 5, 6} vkSj E = {2, 4, 6}
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fdlh vkÑfr }kjk ,d gh ry esa ?ksjs x, {ks=k dh 
eki dks {ks=kiQy dgk tkrk gS rFkk {ks=k dks ?ksjus okyh 
js[kk ;k js[kk[kaMksa dh dqy yackbZ dks mldk ifjeki dgrs gSaA

f}foeh; (Two Dimensional) vkÑfr;k¡ os gSa ftudk 
foLrkj fliQZ ,d gh ry esa gksrk gS vFkkZr~ muesa yackbZ] 
pkSM+kbZ gksrh gS ysfdu eksVkbZ ;k Å¡pkbZ ugha gksrhA tSls 
f=kHkqt] vk;r] o`Ùk bR;kfnA vkb;s ge ,d&,d djds bu 
vkÑfr;ksa dk {ks=kiQy vkSj ifjeki fudkyuk lh[krs gSaA

f=kHkqt (Triangle)

fp=k esa ,d f=kHkqt ABC fn[kk;k x;k gSA ;fn 'kh"kZ 
A dh vkèkkj BC ls nwjh h gS vFkkZr~ A ls BC ij Mkys 
x, yac dh yackbZ h gS rks 

 1. f=kHkqt ABC dk {ks=kiQy

  = 
1

2
× ×vkèkkj Å¡pkbZ

  ar ABC BC h∆( ) = × ×
1

2

uksV% lkekU;r% 'kh"kZ A ds lkeus okyh Hkqtk (BC) 

dh yackbZ dks a ls] 'kh"kZ B ds lkeus okyh Hkqtk (AC) 
dks b ls rFkk 'kh"kZ C ds lkeus okyh Hkqtk (AB) dks c 
ls ladsfrr fd;k tkrk gSA

 2. f=kHkqt ABC dk {ks=kiQy = s s a s b s c−( ) −( ) −( )

  tgk¡ s
a b c

=
+ +

2

 3. ;fn f=kHkqt dh dksbZ nks Hkqtk,¡ ,oa muds chp dk 
dks.k fn;k x;k gks]

A

B C

b

a

c

  rks f=kHkqt dk {ks=kiQy = 
1

2
bcsinA  

  mnkgj.k% ∆ABC esa AC = 10 lseh-] BC = 5 2  
lseh- vkSj ∠C = 45° gks rks ∆ABC dk {ks=kiQy 
D;k gksxk\

h
b

A

B C

c

a

  gy% 

CB

A

45°

lseh-5 2

10 lseh-

    

  ∆ABC dk {ks=kiQy = 
1

2
10 5 2 45× × × °sin

   = 
1

2
50 2

1

2

× ×  = 25 lseh-2

  mnkgj.k% ,d f=kHkqt dh Hkqtkvksa dh yackb;k¡ fuEu 
fp=k esa nh xbZ gSaA bldk {ks=kiQy fudkfy;sA 

4 lseh-

5 lseh-

90°

3 lseh-

  gy% f=kHkqt dk {ks=kiQy = 
1

2
4 3× × = 6 lseh2  

IInd Method:

 ∴ s
a b c

=
+ +

2
= 
3 4 5

2

12

2
6

+ +
= =

 ∴	 ar ABC∆( ) = −( ) −( ) −( )

= × × × =

6 6 5 6 4 6 3

6 1 2 3 6
2 lseh.

 	 fdlh Hkh f=kHkqt dk ifjeki = rhuksa Hkqtkvksa dh 
yackb;ksa dk ;ksx = a + b + c 

   vr% s f=kHkqt dk v¼Zifjeki gSA

leckgq f=kHkqt (Equilateral Triangle)

;gk¡ a = b = c 

∠A = ∠B = ∠C = 60°

 1- leckgq f=kHkqt dk {ks=kiQy

  ar (∆ABC) = 
3

4
Hkqtk 2

60°

A

B C

bc

a
60° 60°
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mu vkÑfr;ksa dks f=kfoeh; vkÑfr;k¡ dgk tkrk gS] 
ftuesa yackbZ vkSj pkSM+kbZ ds lkFk&lkFk eksVkbZ ;k Å¡pkbZ Hkh 
gksrh gSA ;s vkÑfr;k¡ ,dryh; u gksdj Bksl oLrq,¡ gksrh 
gSaA tSls& ?ku] ?kukHk] 'kadq] csyu] xksyk vkfnA

vk;ru (Volume)

fdlh Hkh f=kfoeh; oLrq }kjk ?ksjs x, LFkku dks mldk 
vk;ru dgrs gSaA tSls&

fp=k esa ?kukHk }kjk ?ksjk x;k LFkku = ?kukHk dk 
vk;ru = l × b × h = lbh

i`"B {ks=kiQy (Surface Area)

fdlh Hkh oLrq dh lrgksa dk {ks=kiQy mldk ì"B {ks=kiQy 
dgykrk gS] tSls fdlh ?ku ds ,d ì"B dk {ks=kiQy = a2

vr% bldk laiw.kZ i`"B {ks=kiQy = 6a2

uksV% 

 1. vk;ru ds ek=kd (Units) = ehVj3] lseh-3] yhVj3] 
bR;kfnA

 rFkk 1 eh-3 = 1000 yhVj

 2. {ks=kiQy ds ek=kd = ehVj2] lseh-2] bR;kfnA

 1 ehVj2 = 100 lseh × 100 lseh-

  = 10000 lseh2 

vc ge ,d&,d djds lHkh çeq[k f=kfoeh; Bksl 
vkÑfr;ks a ds vk;ru vkSj i`"B {ks=kiQy fudkyuk  
lh[krs gSa&

?kukHk (Cuboid)

?kukHk esa yackbZ vkSj pkSM+kbZ ds lkFk eksVkbZ Hkh gksrh gSA 
;g vk;rkdkj vkèkkj ij cuh ,d f=kfoeh; vkÑfr gSA 

ekuk fd ?kukHk dh yackbZ = l (length)

 pkSM+kbZ = b (breadth)

 rFkk Å¡pkbZ = h (height)

 1. vk;ru = yackbZ × pkSM+kbZ × Å¡pkbZ = lbh

 2. ?kukHk dk laiw.kZ i`"B {ks=kiQy = lHkh 6 lrgksa ds 
{ks=kiQy dk ;ksx = 2lb + 2bh + 2lh

   = 2(lb + bh + lh)

 3. ?kukHk ds fod.kZ dh yackbZ = l b h
2 2 2+ +

uksV% fdlh Hkh ?kukHk ds vanj j[kh tk ldus okyh lcls 
yach NM+ mlds fod.kZ dh yackbZ ds cjkcj gksrh gSA 

= l b h
2 2 2+ +

  mnkgj.k% ,d 4 ehVj yacs vkSj 3 ehVj pkSM+s iyax 
ij ,d ePNjnkuh yxkbZ xbZ gSA ,d ePNj iyax 
ds ,d dksus ds ikl ls ePNjnkuh esa ?kqlk vkSj lhèks 
mM+rs gq, ePNjnkuh ds fod.kZr% foijhr Åij okys 
dksus esa tkdj cSB x;kA ;fn ePNj us dqy 26 ehVj 
dh nwjh r; dh rks ePNjnkuh dk vk;ru fdruk gS\

  gy% pw¡fd ePNjnkuh 4 eh- × 3 eh- ds iyax ij 
yxh gSA

    mldh yackbZ = 4 ehVj
    pkSM+kbZ = 3 ehVj
    ekuk mldh Å¡pkbZ = h

  iz'ukuqlkj]

	 	 	  26  = 16 9
2+ + h

   nksuksa i{kksa dk oxZ djus ij]
  ⇒			 26 = 25 + h2

	 	 ⇒			 h = 1  = 1 ehVj
  vr% ePNjnkuh dk vk;ru = 4 × 3 × 1 = 12 ehVj3
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Js.kh rFkk blds izdkj

^Js.kh* (Series) la[;kvksa dk ,d ,slk Øe gS tks 

fd dksbZ fuf'pr fu;e dk ikyu djrh gS rFkk ml fu;e 

ds vuqlkj Js.kh dk vxyk in Kkr fd;k tk ldrk gSA 

Jsf.k;k¡ fdlh fuf'pr fu;e dk ikyu djrh gSa] bl 

vkèkkj ij ;s dbZ çdkj dh gks ldrh gSaA dqN fo'ks"k çdkj 

dh Jsf.k;ksa dk fooj.k fuEufyf[kr gS&

lekarj Js.kh (Arithmetic Progression)

lekarj Js.kh] og Js.kh gS ftlesa izR;sd vxyk in 

vius fiNys in esa ,d fuf'pr la[;k dks tksM+us ;k ?kVkus 

ls çkIr gksrk gSA tSls&

  mnkgj.k% 2] 4] 6] 8] 10 …

  ;k

  mnkgj.k% 5] 9] 13] 17] 21…

	 ⇒	 lekarj Js.kh dks ge fuEufyf[kr :i esa n'kkZ ldrs gSa&

  a, a + d, a + 2d, a + 3d, a + 4d … , a+(n–1)d

	 ⇒ lekarj Js.kh dk nok¡ in] t
n 

= a + (n – 1)d

  tgk¡] a = çFke in] d = lkok±rj@inkarj (Common 

difference)] n = inksa dh la[;k

  mnkgj.k% Js.kh 3] 7] 11] 15] 19 dk 8ok¡ in D;k gksxk\

  gy% ;gk¡ a = 3, d = b – a ⇒ 7 – 3 = 4

8ok¡ in] (T
8
) = 3 + (8 – 1)4

  = 3 + 28 = 31

	 ⇒ lekarj Js.kh ds n inksa dk ;ksxiQy] 

   S
n
 = ( )n

2a n 1 d
2

+ −    

    = [ ]n
a a (n 1)d

2
+ + −

   ( )n

n
S a

2
= + l  [Q t

n
 ;k l = a (n – 1)d]

  tgk¡] a = çFke in] d = lkok±rj] n = inksa dh la[;k] 

l = vafre in

  mnkgj.k&1% 3, 8, 13, 18 … ds 12 inksa dk ;ksx 
Kkr dhft;sA

   a = 3, d = 8 – 3 ⇒ 5, n = 12

   S
n
 = [ ]n

2a (n 1)d
2

+ −

   S
12

 = ( )12
2 3 12 1 5

2
× + −  

    = 6 (6+55)

    = 6 × 61 = 366

  mnkgj.k&2% fdlh A.P. dk çFke in 5 vkSj 32ok¡ 
in 98 gSA A.P. ds 32 inksa dk ;ksx Kkr dhft;sA

 gy%  a = 5

   a
32

 = l = 98

   n =  32

   S
n
 =  

32

2
(5+98)

   = 16 × 103 = 1648

xq.kksÙkj Js.kh (Geometric Progression)

xq.kksÙkj Js.kh] og Js.kh gS ftlesa gj vxyk in vius 
fiNys in esa ,d fuf'pr la[;k ls xq.kk ;k Hkkx djds 
çkIr fd;k tkrk gSA tSls&

  mnkgj.k&1% 2, 8, 32, 128, 512 …

  mnkgj.k&2% 1, 2, 4, 8, 16 …

  vr% ,d xq.kksÙkj Js.kh dks fuEufyf[kr :i esa n'kkZ;k 
tk ldrk gS&

  a, ar, ar2, ar3 …

  vr% xq.kksÙkj Js.kh dk nok¡ in] a
n
 ;k t

n
 = arn–1

  tgk¡] a = çFke in] r = lkoZvuqikr (Common Ratio)

mnkgj.k% fuEufyf[kr Js.kh dk 8ok¡ in D;k gksxk\
128, 64, 32, 16, 8, 4

;gk¡ a = 128, r = 
64

128
 = 

1

2

    T
8
 = 

8–1
1

128
2

 × 
 

     = 
7

1
128 1

2
× =



vkèkkjHkwr chtxf.kr 
(Fundamentals of Algebra)

vè;k;

9

UPSC, CSAT esa bl vè;k; ls çR;{kr% ç'u 
lkekU;r% ugha iwNs tkrs] ysfdu bl vè;k; esa lehdj.kksa 
dks gy djus dh lh[kh xbZ fofèk;k¡ vU; vè;k;ksa ds ç'uksa 
dks gy djus esa dkiQh enn djrh gSaA fo'ks"kdj ,d?kkrh; 
lehdj.kksa dks gy djukA

,d?kkrh; lehdj.k@jSf[kd lehdj.k 
(Linear Equation)

,sls cgqin ftuesa pj jkf'k (Variables) (x, y, z 
bR;kfn) dk vfèkdre ?kkr 1 gks mUgsa jSf[kd lehdj.k 
dgrs gSaA tSls&

ax + b = 0 (,d pj okyk jSf[kd lehdj.k)

  mnkgj.k: 3x + 7 = 0

  2z – 5 = 0

  x = 3 ⇒ x – 3 = 0

  4y = 0 ⇒ 4y + 0 = 0 bR;kfnA

fdlh ,d?kkrh; lehdj.k esa ftruh pj jkf'k;k¡ gksrh 
gSa] mUgsa gy djus ds fy;s mrus gh lehdj.kksa dh 
vko';drk gksrh gSA
  mnkgj.k: 5x + 9 = 0

  ⇒ x = 
9

5

−

⇒ ,d pj] vr% ,d gh lehdj.k ls pj dk eku 
çkIr gks x;kA
  mnkgj.k: 5x + 2y = 9 …(1)

 3x + 8y = 19 …(2)

lehdj.k (1) esa 4 ls xq.kk djus ls izkIr lehdj.k 
esa lehdj.k (2) dks ?kVkus ij

20x + 8y = 36

  3x + 8y = 19

–     –         –

17x        = 17

x = 1, y = 2

nks pj] vr% gy djus ds fy;s nks lehdj.kksa dh 
vko';drk iM+hA 

uksV% fdlh lehdj.k esa ^cjkcj* fpÉ (=) ds nksuksa 
vksj ,d gh jkf'k ls xq.kk djus ij lehdj.k vifjofrZr 
jgrk gSA

nks pj okys jSf[kd lehdj.k ;qXe 
(Pair of Linear Equations in Two Variables)

nks pj okys jSf[kd lehdj.k ;qXe dk ewy:i%
a

1
x + b

1
y + c

1
 = 0 a

2
x + b

2
y + c

2
 = 0

lehdj.k dh çÑfr

 1. ;fn 1 1

2 2

a b

a b
≠ gks] rks lehdj.k ;qXe dk ,d vkSj 

dsoy ,d gy gksxk vFkkZr~ vf}rh; gy gksxk rFkk 
,sls lehdj.k ;qXe dks laxr (Consistent) ;qXe 
dgrs gSaA

 2. ;fn 
1 1 1

2 2 2

a b c

a b c
= = gks] rks lehdj.k ;qXe ds vusd 

gy gksaxs vkSj ,sls lehdj.k ;qXe dks vkfJr ,oa 
laxr (Consistent and Dependent) ;qXe dgrs gSaA 

 3. ;fn 1 1 1

2 2 2

a b c

a b c
= ≠ gks] rks lehdj.k ;qXe dk dksbZ 

gy ugha gksxk vkSj ,sls lehdj.k ;qXe dks vlaxr 
(Inconsistent) ;qXe dgrs gSaA

 uksV% nks pj okys jSf[kd lehdj.k ;qXe esa dsoy laxr 
;qXe okys lehdj.k dks gy fd;k tkrk gS vkSj pw¡fd 
vkfJr ;qXe ds vusd gy gksrs gaS blfy;s Kkr fdlh 
,d pj ds eku ds vkèkkj ij nwljs pj dk eku Kkr 
fd;k tkrk gSA 

lehdj.k ;qXe dks gy djus dh fofèk %

nks pj okys jSf[kd lehdj.k ;qXe dks eq[;r% rhu 
çdkj ls gy fd;k tkrk gS%

 1. foyksiu fofèk (Elimination Method)

 2. çfrLFkkiu fofèk (Substitution Method)

 3. otzxq.ku fofèk (Method of Cross Multiplication)
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lkaf[;dh tfVy vk¡dM+ksa dks ljy djus dh ,d fofèk 
gSA ;g rF;ksa dks fuf'pr :i ls çnf'kZr djrh gS rFkk 
rqyuk djus dh fofèk;k¡ miyCèk djkrh gSA 

bl izdkj lkaf[;dh rF;ksa dk laxzg gSA blesa vk¡dM+ksa 
dk Øec¼ rjhds ls laxzg.k ,oa oxhZdj.k fd;k tkrk gSA 

vk¡dM+ksa dk oxhZdj.k 
(Classification of Data)
voxhZÑr vk¡dM+s 
(Raw Data or Ungrouped Data)

tc vk¡dM+s fdlh lqfuf'pr çdkj ls O;ofLFkr fd;s 
fcuk fdlh Øe ds çnf'kZr dj fn;s tkrs gSa rks ;s voxhZÑr 
vk¡dM+s dgykrs gSaA ;s gesa lewg dk okLrfod fp=k ;k 
vkdkj ugha crk ikrsA 

oxhZÑr vk¡dM+s (Grouped Data)
tc vk¡dM+s ,d O;ofLFkr :i esa çnf'kZr fd;s tkrs 

gSa] tSls& ?kVrs Øe esa ;k c<+rs Øe esa ;k lkj.khc¼ :i 
esa] rc ;s oxhZÑr vk¡dM+s dgs tkrs gSaA lkj.khc¼ :i ls 
çnf'kZr vk¡dM+ksa dh lkj.kh dks ckjackjrk caVu (Frequency 

Distribution) lkj.kh dgrs gSaA

oxZ varjkyksa ds vuqlkj oxhZdj.k 
Classifications According to Class Intervals

la[;kRed vk¡dM+ksa dk oxhZdj.k] oxZ varjkyksa ds 
vuqlkj fd;k tkrk gSA blesa bl ckr dk è;ku j[kk tkrk 
gS fd leLr vk¡dM+ksa esa ls çR;sd in bl oxhZdj.k ds 
vUrxZr vk tk,A vr% lcls cM+h ,oa lcls NksVh la[;k 
dks è;ku esa j[krs gq, oxZ varjky cukus pkfg;sA

oxZ varjkyksa ls lacafèkr çeq[k 'kCn

 1. çR;sd oxZ dh nks lhek,¡ gksrh gSa– fuEu lhek (Lower 

Class-Limit) ,oa mPp lhek (Upper Class-Limit)

A tSls ;fn oxZ 15 – 25 gS rks blesa fuEu lhek 15 
rFkk mPp lhek 25 gSA 

 2. mPp lhek ,oa fuEu lhek ds varj dks oxZ varjky 
(Class Interval) dgrs gSaA

 3. oxZ dh nksuksa lhekvksa dks tksM+dj nks ls Hkkx nsus ij 
çkIr fcanq dks ml oxZ dk oxZ fpÉ (Class Mark) 
;k eè; fcanq dgrs gSaA tSls oxZ 15 – 25 dk oxZ 

fpÉ 
15 25

20
2

+
= gSA 

 4. fdlh oxZ esa ftrus vk¡dM+s vkrs gSa] mudh la[;k 
dks ml oxZ dh ckjackjrk (Frequency) dgrs gSaA

oxZ varjkyksa ds çdkj 
(Types of Class Interval)

oxZ varjky nks çdkj ds gksrs gSa–

 1. viothZ fofèk (Exclusive Method)& bl fofèk esa 
nks Øekxr oxZ varjky bl çdkj gksrs gSa fd igys oxZ 
dh mPp lhek nwljs oxZ dh fuEu lhek ds cjkcj 
gksrh gSA 

  tSls& 20 – 25   25 – 30   30 – 35   35 – 40

 2. lekos'kh fofèk (Inclusive Method)& bl çdkj 
ds oxZ varjkyksa esa nks Øekxr oxZ varjky bl çdkj 
gksrs gSa fd igys oxZ dh mPp lhek vkSj nwljs oxZ 
dh fuEu lhek leku ugha gksrh gSaA

  tSls& 0 – 9   10 – 19   20 – 29   30 – 39

vr% viothZ fofèk esa oxZ varjky ml oxZ dh mPp 
lhek vkSj fuEu lhek ds varj ds cjkcj gksrh gSA  

rFkk oxZ varjky = mPp lhek – fuEu lhek

lekos'kh fofèk esa çnf'kZr vk¡dM+ksa dk oxZ varjky 
fudkyus ds fy;s igys mUgsa viothZ fofèk esa cnyuk iM+rk 
gS vkSj bl çdkj çkIr mPp lhek vkSj fuEu lhek ls oxZ 
varjky Kkr djrs gSaA

tSls–   0 – 9 0 – 9.5

oxZ varjky = 10
10 – 19 9.5 – 19.5

10 – 29 19.5 – 29.5

30 – 39 29.5 – 39.5
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