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la[;k i¼fr 
(Number System)

vè;k;

1

orZeku le; esa ge ftl la[;k i¼fr dk mi;ksx 
djrs gSa] mls n'kfed i¼fr dgk tkrk gSA blesa nl ladsrksa 
0, 1, 2, 3, 4, 5, 6, 7, 8, 9 dk mi;ksx fd;k tkrk gSA

n'kfed i¼fr (Decimal System):

	 1.	tc ge fdlh la[;k dks fy[krs gSa rks vadksa ds 
fofHkUu LFkkuksa dks nkb± vksj ls ckb± vksj dh rjiQ 

Øe'k% bdkbZ] ngkbZ] lSdM+k] g”kkj] nl g”kkj bR;kfn 

uke nsrs gSa] tSls&

	 8	 8	 8	 8	 8	 8

	 ↓	 ↓	 ↓	 ↓	 ↓	 ↓

	 yk[k	 nl gt+kj	 gt+kj	 lSdM+k	 ngkbZ	 bdkbZ

	 2.	vr% fdlh la[;k esa nk,¡ ls ck,¡ tkus ij vadksa ds 

eku esa nl xquk o`f¼ gksrh tkrh gS vFkkZr~

		

	 8	 8	 8	 8
	 ↓	 ↓	 ↓	 ↓
vkB
gt+kj

vkB
lkS

vLlh vkB

vkB g”kkj
	vkB lkS vBklh

=

vFkkZr~ fdlh vad ds nks rjg ds eku gksrs gSa&

	 (A)	 vafdr eku ;k 'kq¼ eku ;k okLrfod eku& ;g 
fdlh vad dk okLrfod eku gksrk gS] tks 0 ls  
9 ds chp gh gks ldrk gSA ;g dHkh cnyrk  
ugha gSA

	 (B)	 LFkkuh; eku& fdlh vad dk og eku tks la[;k 

esa mlds LFkku fo'ks"k ds dkj.k gksrk gS] ml vad 
dk LFkkuh; eku dgykrk gSA tSls& 53834 esa] nksuksa 
LFkku ij 3 dk okLrfod eku rks 3 gh gS] ysfdu 

ngkbZ ds LFkku ij 3 dk LFkkuh; eku 30 gS vkSj 
g”kkj ds LFkku ij 3 dk LFkkuh; eku 3000 gSA

vr% LFkkuh; eku bl izdkj izkIr fd;s tk ldrs gSa&

8 8 8 8 8

nl gtkj
8×10000

8×10
4

gtkj
8×1000

8×10
3

lSadM+k
8×100

8×10
2

ngkbZ
8×10

8×10
1

bdkbZ
8×1

8×10
0

la[;kvksa ds izdkj (Types of Number)
	 1.	izkÑr la[;k,¡ ;k izkÑfrd la[;k,¡ (Natural 

Numbers)% ftu la[;kvksa dk iz;ksx ge oLrqvksa 
dks fxuus ds fy;s djrs gSa] mUgsa izkÑr la[;k,¡ ;k 
izkÑfrd la[;k,¡ dgrs gSaA tSls& 1, 2, 3, 4, 5…
bR;kfnA

		  uksV% 'kwU; (0) izkÑr la[;k ugha gS] D;ksafd ge la[;k 
1 ls fxuuk 'kq: djrs gSaA

		 vr% lcls NksVh ;k izFke izkÑr la[;k = 1
	 2.	iw.kZ la[;k,¡ (Whole Numbers)% izkÑr la[;kvksa 

esa 'kwU; dks lfEefyr djus ij izkIr la[;k,¡ iw.kZ 
la[;k,¡ dgykrh gSaA tSls 0, 1, 2, 3, 4, 5..... bR;kfn

	 3.	le la[;k,¡ (Even Numbers)% ,slh izkÑr la[;k,¡ 
tks 2 ls iw.kZr% foHkkftr gks tk,¡] mUgsa ̂ le la[;k,¡* 
dgrs gSaA tSls 2, 4, 6, 8....... bR;kfnA

	 4.	 fo"ke la[;k,¡ (Odd Numbers)% ,slh izkÑr 
la[;k,¡ tks 2 ls iw.kZr% foHkkftr u gksa rFkk 'ks"k 1 
cps] mUgsa ^fo"ke la[;k,¡* dgrs gSaA tSls& 1, 3, 5, 
7, 9... bR;kfnA

		  (le la[;k)n	 = le la[;k
		  (fo"k; la[;k)n	 = fo"ke la[;k
	tgk¡ n dksbZ çkÑfrd la[;k gSA

izkÑfrd la[;k
(Natural Number)

le la[;k
(Even Number)

fo"ke la[;k
(Odd Number)

	 5.	iw.kk±d (Integers)% izkÑr la[;kvksa esa 'kwU; rFkk 
½.kkRed la[;kvksa dks Hkh lfEefyr djus ij izkIr 
la[;k,¡ ̂ iw.kk±d* dgykrh gSaA tSls& –5, –4, –3, –2, 
–1, 0, 1, 2, 3, 4.........

		  uksV% 'kwU; u rks èkukRed vkSj u gh ½.kkRed 
iw.kk±d gSA 

	 6.	vHkkT; la[;k,¡ (Prime Numbers)% 1 ls cM+h 
,slh izkÑr la[;k,¡] tks Lo;a vkSj 1 ds vykok 



vH;kl iz'u

	 1.	 ,d la[;k dks 342 ls Hkkx djus ij 'ks"kiQy 47 
feyrk gSA ;fn mlh la[;k dks 19 ls Hkkx fd;k 
tk,] rks 'ks"kiQy D;k gksxk\

	 (a)	 0	 (b)	 9
	 (c)	 18	 (d)	 8
	 (e)	 mi;qZDr esa ls dksbZ ugha

63oha BPSC (Pre.)
	 2.	 11 vkSj 90 ds chp esa fdruh la[;k,¡ gSa] tks 7 ls 

Hkkx gks tkrh gSa\
	 (a)	 10	 (b)	 9
	 (c)	 13	 (d)	 12
	 (e)	 11

63oha BPSC (Pre.)
	 3.	 la[;k 100 ls 999 rd] vad 9 fdruh ckj vk;sxk\
	 (a)	 280	 (b)	 218
	 (c)	 229	 (d)	 228
 	 (e)	 mijksDr esa ls dksbZ ugha@mijksDr esa ls ,d ls 

vf/d

60-62oha BPSC (Pre.)
	 4.	nks vadksa dh ,d la[;k vkSj vadksa dks iyVus ls 

cuh la[;k esa varj 54 gSA ;fn vadksa dk ;ksx 8 gS 
rks ewy la[;k D;k gS\

	 (a)	 62	 (b)	 53
	 (c)	 71	 (d)	 80
	 5.	;fn fdlh la[;k dks 672 ls Hkkx nsus ij 'ks"k 68 

cprk gS rks mlh la[;k dks 32 ls Hkkx nsus ij 'ks"k 
fdruk cpsxk\

	 (a)	 68	 (b)	 18
	 (c)	 7	 (d)	 4
	 6.	nks la[;kvksa dk ;ksx 17 rFkk xq.kuiQy 72 gSA muds 

O;qRØeksa dk ;ksx fdruk gksxk\

	 (a)	 17

72
	 (b)	

1

7

	 (c)	 1

17
	 (d)	 17

89

	 7.	izFke 25 le la[;kvksa dk ;ksx rFkk izFke 25 fo"ke 
la[;kvksa ds ;ksx dk varj fdruk gksxk\

	 (a)	 50	 (b)	 25
	 (c)	 125	 (d)	 250

	 8.	izFke 30 le la[;kvksa ds ;ksx rFkk izFke 25 fo"ke 
la[;kvksa ds ;ksx dk varj fdruk gksxk\

	 (a)	 300	 (b)	 150
	 (c)	 305	 (d)	 456
	 9.	 fdlh la[;k dks 44 ls Hkkx nsus ij 27 'ks"k cprk 

gS rks mls 11 ls Hkkx nsus ij fdruk 'ks"k cpsxk\
	 (a)	 4	 (b)	 5
	 (c)	 0	 (d)	 7
	10.	nks Øekxr fo"ke la[;kvksa ds oxks± dk varj 48 gSA 

os la[;k,¡ dkSu&lh gSa\
	 (a)	 19, 17	 (b)	 13, 15
	 (c)	 21, 23	 (d)	 11, 13
	11.	nks vadksa dh ,d la[;k ds vadksa dk ;ksx 8 gSA ml 

la[;k esa ls tc 54 dks ?kVk;k tkrk gS rks mlds 
vad iyV tkrs gSaA fuEu esa ls dkSu&lh og ewy 
la[;k gS\

	 (a)	 71	 (b)	 17
	 (c)	 62	 (d)	 53
	12.	,d la[;k tks nks vadksa dh gS dk bdkbZ vad] ngkbZ 

vad ls 4 vf/d gSA og la[;k rFkk mlds vadksa 
dks vkil esa cnyus ls cuh ubZ la[;k dk varj 36 
gSA og ewy la[;k D;k gS\

	 (a)	 26	 (b)	 37
	 (c)	 59	 (d)	 vk¡dM+s vi;kZIr gSaA
	13.	rhu èkukRed la[;k,¡ bl izdkj gSa fd nwljh la[;k 

dk oxZ igyh vkSj rhljh la[;k ds xq.kuiQy ds 
cjkcj gSA igyh vkSj nwljh la[;k dk ;ksx 10 gS 
rFkk nwljh la[;k esa 24 tksM+us ij rhljh la[;k 
feyrh gSA Øe'k% rhuksa la[;k,¡ D;k gksaxh\

	 (a)	 18, 9, 42	 (b)	 2, 8, 32
	 (c)	 6, 6, 30	 (d)	 3, 7, 31
	14.	la[;k 5843k5 esa k dk eku D;k gksxk] ;fn ;g 

la[;k 11 ls iw.kZr% foHkkftr gks\
	 (a)	 5	 (b)	 7
	 (c)	 9	 (d)	 0
	15.	la[;k 253k54 esa k ds fdl eku ds fy;s ;g 22 

ls foHkkftr gksxk\
	 (a)	 5	 (b)	 3
	 (c)	 1	 (d)	 4

10 xf.kr
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	 1.	 (b)	 2.	 (e)	 3.	 (a)	 4.	 (c)	 5.	 (d)	 6.	 (a)	 7.	 (b)	 8.	 (c)	 9.	 (b)	 10.	 (d)
	 11.	 (a)	 12.	 (d)	 13.	 (b)	 14.	 (b)	 15.	 (c)	 16.	 (b)	 17.	 (a)	 18.	 (b)	 19.	 (c)	 20.	 (a)
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	 81.	 (d)	 82.	 (b)	 83.	 (a)	 84.	 (b)	 85.	 (b)	 86.	 (c)	 87.	 (b) 	 88.	 (d)	 89.	 (b)	 90.	 (c)
	 91.	 (c)	 92.	 (d)	 93.	 (b)	 94.	 (a)	 95.	 (d)	 96.	 (b) 	 97.	 (d) 	 98.	 (a)	 99.	 (b)	 100.	 (d)
	101.	 (a)

vH;kl iz'uksa ds gy

	 1.	342 ls Hkkx djus ij 47 'ks"kiQy feyrk gS rks 19 
ls Hkkx djus ij

		 'ks"kiQy = 47
19

 = 9

	  2.	 14, 21, ....84
			   a	 = 14
			   d	 = 7
			   an	 = a + (n – 1)7
			   84	 = 14 + (n – 1)

			   0
7
7 	 = n – 1

			   10	 = n –1
			   n	 = 11
	 3.	 101 ls 899 rd = 160
		  900 ls 999 rd = 100 + 20 = 120
		  oqQy = 160 + 120 = 280
	 4.	 ekuk fd la[;k dk bdkbZ vad = a
 		 rFkk ngkbZ vad = b	
		  ∴ la[;k = 10b + a
	 	 ∴ vadksa dks iyVus ls cuh la[;k = 10a + b
		  iz'u ls]
		  ⇒	 10b + a – 10a – b	= 54
		  ⇒	 9b – 9a	= 54
		  ⇒	     b a� � 6  	 ... (1)
		  lkFk gh iz'u ls a b� � 8 � ...(2)
		  ∴ leh- (1) + (2) ls]
		  ⇒	 2b	 = 14	 ⇒ b = 7

		  leh- (1) ls]	 7 – a	 = 6	 ⇒ a =1

		  ∴ 	ewy la[;k = 71

	 5.	ekuk fd la[;k = N
		   Hkktd × HkkxiQy + 'ks"k = HkkT;
		  ⇒	 N x� �672 68  

(ekuk HkkxiQy = x = iw.kZ la[;k)
		  ⇒	  672, 32 ls foHkkT; gS
		  ⇒	 672	 = 21 × 32
		  ∴ 	 N	 = 21x × 32 + 2 × 32 + 4 

			   N	 = 
32 21 2 4

Hkktd HkkxiQy 'ks"k
( )x +

+

		  ∴ ml la[;k dks 32 ls Hkkx nsus ij 'ks"k 4 cpsxk
	 6.	ekuk la[;k,¡ a vkSj b gSa
		  iz'u ls] a + b = 17, ab = 72

		  ⇒	 a b

ab

�
�

17

72

		  ⇒	 a

ab

b

ab
� �

17

72

		  ⇒	
1 1 17

72b a
� �

		  vFkkZr~ nksuksa la[;kvksa ds O;qRØeksa dk ;ksx = 
17

72
	 7.		izFke 25 le la[;kvksa dk ;ksx = 25 (25 + 1)
			  = 252 + 25	
		  izFke 25 fo"ke la[;kvksa dk ;ksx 	= 252

	 	 ∴ nksuksa dk varj = 252 + 25 – 252 = 25

16 xf.kr



vuqikr vkSj lekuqikr  
(Ratio and Proportion)

vè;k;

2

vuqikr (Ratio)

nks leku bdkbZ okyh jkf'k;ksa osQ ifjek.k dh rqyuk 

djuk ^vuqikr* dgykrk gS vFkkZr~ nks jkf'k;ksa osQ eè; 

fuf'pr lacaèk dks ^vuqikr* dgrs gSaA vuqikr ls gesa Kkr gksrk 

gS fd ,d jkf'k osQ lkis{k nwljh jkf'k dh ek=kk fdruh gSA

vuqikr dk fpÉ ‘:’ gksrk gS rFkk bldk dksbZ ek=kd 

vFkok bdkbZ ugha gksrh gSA

nks jkf'k;ksa a rFkk b dk vuqikr og fHkUu gS] ftlosQ 

}kjk ,d jkf'k osQ inksa esa nwljh jkf'k dks vfHkO;Dr fd;k 

tk ldrk gSA nks jkf'k a vkSj b osQ vuqikr dks a : b ;k 
a

b
 fy[kk tkrk gSA

vuqikr a : b esa a, vuqikr dk izFke in (First Term) 
vFkok iwoZ in (Antecedent) rFkk b, vuqikr dk f}rh; 

in (Second Term) vFkok vafre in (Consequent) 
dgykrk gSA

tSls& 2 5
2

5
: =

tgk¡ 2 → izFke in vFkok iwoZ in

rFkk 5 → f}rh; in vFkok vafre in

tSls& jes'k rFkk lqjs'k osQ ikl ozQe'k% 20 ,oa 21 
flDosQ gS vFkkZr~ jes'k rFkk lqjs'k osQ chp flDdksa dk vuqikr 

20 : 21 ;k 
20

21
 gSA

mnkgj.k% ,d nÝrj esa 100 yksx dke djrs gSa] 

ftuesa 30 efgyk,¡ gSaA nÝrj esa iq#"kksa ,oa efgykvksa dh 

la[;k dk vuqikr Kkr dhft;sA

gy% nÝrj esas oqQy yksx = 100

     efgykvksa dh la[;k = 30

iq#"kksa dh la[;k = 100 – 30 = 70

vr% iq#"kksa ,oa efgykvksa dh la[;k dk vuqikr 

	 = 70 : 30 = 7 : 3

fofHkUu izdkj osQ vuqikr 
(Various Types of Ratios)

vktdy fofHkUu ijh{kkvksa esa vuqikr ls lacafèkr 
fofHkUu izdkj osQ iz'u iwNs tkrs gSa] ftuosQ vuqlkj vuqikr 
dks fuEu izdkj esa foHkkftr fd;k tk ldrk gS%

	 1.	oxkZuqikr ;k f}?kkrh vuqikr (Duplicate Ratio)
	 2.	oxZewykuqikr (Subduplicate Ratio)
	 3.	?kukuqikr ;k f=k?kkrh vuqikr (Triplicate Ratio)
	 4.	?kuewykuqikr (Subtriplicate Ratio)
	 5.	 foyksekuqikr ;k O;qRozQekuqikr (Inverse or Reciprocal 

Ratio)
	 6.	tfVy vuqikr ;k fefJr vuqikr (Compound 

Ratio)

oxkZuqikr ;k f}?kkrh vuqikr (Duplicate Ratio)

nks la[;kvksa osQ oxks± osQ chp osQ vuqikr dks mu 
la[;kvksa dk ^oxkZuqikr* ;k ^f}?kkrh vuqikr* dgrs gSa 
vFkkZr~ nks la[;kvksa a vkSj b osQ chp osQ vuqikr a : b dk 
oxkZuqikr a2 : b2 gSA

tSls& 3 : 4 dk oxkZuqikr 32 : 42 = 9 : 16 gSA

oxZewykuqikr (Subduplicate Ratio)

nks la[;kvksa osQ oxZewyksa osQ chp osQ vuqikr dks mu 
la[;kvksa dk ^oxZewykuqikr* dgrs gSa vFkkZr~ nks la[;kvksa a 
vkSj b osQ chp osQ vuqikr a : b dk oxZewykuqikr 

a b a b: ( ) : ( )=
1

2

1

2  gSA

tSls& 9 : 16 dk oxZewykuqikr 9 16 3 4: :=  gSA

?kukuqikr ;k f=k?kkrh vuqikr (Triplicate Ratio)

nks la[;kvksa osQ ?kuksa osQ chp osQ vuqikr dks mu 
la[;kvksa dk ̂ ?kukuqikr* ;k ̂ f=k?kkrh vuqikr* dgrs gSa vFkkZr~ 
nks la[;kvksa a vkSj b osQ chp osQ vuqikr a : b dk ?kukuqikr 
a3 : b3 gSA

tSls& 3 : 4 dk ?kukuqikr 33 : 43 = 27 : 64 gSA



izfr'krrk 
(Percentage)

vè;k;

3

izfr'kr (Percent)% izfr'kr] xf.kr esa fdlh vuqikr 
dks O;Dr djus dk ,d rjhdk gSA ^izfr'kr* 'kCn ySfVu 
Hkk"kk ds ijlsaVe (Per Centum) ls fy;k x;k gS] ftldk 
vFkZ gS izfr lkS ;k izfr lSdM+k (tSls fdµ 1 izfr'kr = 
1/100) izfr'kr dks xf.krh; fpÉ ‘%’ }kjk fu:fir fd;k 
tkrk gSA

mnkgj.k ds fy;s ekuk fd fdlh fo"k; ds iz'u&i=k 
dk vfèkdre vad vFkkZr~ iw.kk±d 50 gS vkSj ml iz'u&i=k 
esa dksbZ fo|kFkhZ 47 vad izkIr djrk gS rks dgsaxs fd ml 

fo|kFkhZ dks 47
50

 × 100 = 94% vad feysA blh rjg ;fn 

fdlh d{kk esa 50 fo|kfFkZ;ksa esa ls dsoy 35 gh mÙkh.kZ 
gq, rks dgsaxs fd 70% fo|kFkhZ mÙkh.kZ gq, rFkk 30% 
vuqÙkh.kZ gq,A

Li"Vr% x% dk vFkZ gS 
x

100
 ;kuh 100 dk xok¡ HkkxA

bl izdkj vxj dksbZ fHkUu ftldk va'k ‘x’ ;k vU; 
dksbZ pj ;k la[;k gks rFkk gj 100 gks rks izfr'kr dgk 
tk,xk rFkk va'k mlds izfr'kr dh nj dks n'kkZ,xkA

mnkgj.k% ekuk fd ,d fo|kFkhZ vius Ldwy dh 
okf"kZd ijh{kk esa 'kkfey gksrk gS rFkk mldks foKku fo"k; 
esa 83 izfr'kr vad izkIr gksrs gSaA vxj fo"k; esa vfèkdre 
vad 100 gks rks bldk vFkZ gqvk fd fo|kFkhZ us 100 esa 
ls 83 vad izkIr fd;sA ;fn Ldwy dh ijh{kk esa dqy N% 
fo"k; gksa rFkk izR;sd fo"k; dk vfèkdre vad 100 gks 
,oa fo|kFkhZ dk izR;sd fo"k; esa izkIrkad 83 izfr'kr gks rks 
fo|kFkhZ dk dqy izkIrkad 6 × 83 = 498 gqvkA

la{ksi :i esaµ

dqy izkIrkad = 600 dk 83% = 600 83
100

×  = 498

izfr'krrk (Percentage) ds vè;k; esa xf.krh; 
izfØ;kvksa (Mathmatical Operations) dk egÙoiw.kZ 
;ksxnku gSA fo|kfFkZ;ksa dh izfr'krrk lacaèkh fØ;k fofèk dks 
vklku rFkk rhoz cukus ds fy;s ;gk¡ dqN xf.krh; eku 
rkfydk ds :i esa fn;s tk jgs gSa] ftudks fo|kfFkZ;ksa }kjk 
daBLFk fd;k tkuk pkfg;sA

1/1 = 100% 1/8 = 112 %
2

1/100 = 1%

1/2 = 50% 1/9 = 111 %
9

2/3 = 266 %
3

1/3 = 33 1
3

% 1/10 = 10% 4/5 = 80%

1/4 = 25% 1/20 = 5% 3/4 = 75%

1/5 = 20% 1/25 = 4% 5/8 = 162 %
2

1/6 = 16 2
3

% 1/40 = 12 %
2

10/11 = 1090 %
11

1/7 = 214 %
7

1/50 = 2% 4/25 = 16%

fn;s x, fHkUu dks izfr'kr esa cnyukµ

fn;s x, fHkUu dks izfr'kr esa cnyus ds fy;s mlesa 
100 ls xq.kk fd;k tkrk gSA

mnkgj.k%

	 1.	 3
5
 dk vHkh"V izfr'kr Kkr dhft;sA

	gy%	 = 3 100
5

×  = 60%

	 2.	 2
15

 dk vHkh"V izfr'kr Kkr dhft;sA

	gy%	 = 2
15

 × 100 = 113 %
3

fn;s x, izfr'kr dks fHkUu esa cnyukµ

fn;s x, izfr'kr dks fHkUu esa cnyus ds fy;s mls 100 
ls Hkkx fn;k tkrk gSA

mnkgj.k% 40% = 40 2
100 5

=

	 75% = 75 3
100 4

=

izfr'krrk ls lacafèkr iz'uksa dks mudh izÑfr ds vkèkkj 
ij fuEufyf[kr izdkjksa esa foHkkftr fd;k tk ldrk gSA

izdkj&1% ;fn a dk b% Kkr djuk gks rks fuEu 
lw=k }kjk Kkr fd;k tkrk gSA

a dk b% = a×b
100



vkSlr 
(Average)

vè;k;
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zz lHkh inksa osQ ;ksx rFkk inksa dh la[;k osQ vuqikr 
dks vkSlr vFkok ekè; dgrs gSaA

	 vkSlr (A)	= 
inksa	dk	;ksx
inksa	dh	la[;k

(s)

(n)

mnkgj.k% ,d fo|kFkhZ 4 fo"k;ksa esa Øe'k% 60, 75, 
70 rFkk 55 vad izkIr djrk gSA fo|kFkhZ osQ pkjksa fo"k;ksa 
osQ vadksa dk vkSlr gS&

gy%	 vkSlr (A) =	
S
n

	 =	 60 75 70 55
4

+ + +

	 =	
260
4

	 =	65

uksVµ vkSlr ges'kk vfèkdre o U;wure la[;k osQ 
chp esa gksrk gSA

zz ;fn lHkh la[;kvksa dks fuf'pr ek=kk@vquikr esa 
c<+k;k@?kVk;k tkrk gS rks vkSlr Hkh mruk gh ?kV@c<+ 
tkrk gSA

	 	(;fn A, B, C dk vkSlr K gS rFkk A, B rFkk C 
izR;sd esa 3 dh o`f¼ dh tkrh gS rc vkSlr 	
(K + 3) gks tk,xk)

mnkgj.k% 30, 36 rFkk 45 dk vkSlr 37 gSA izR;sd 
la[;k esa 5 dh o`f¼ djus ij vkSlr (37 + 5) gksxkA

gy%	 u;k vkSlr	 = 
( ) ( ) ( )30 5 36 5 45 5

3

+ + + + +

	  	 	=  
35 41 50

3

+ +
 = 

126

3

	 	 u;k vkSlr	 = 42

zz ;fn lHkh la[;kvksa dks fdlh fuf'pr la[;k ls xq.kk 
fd;k tkrk gS rks vkSlr Hkh mrus xquk gks tkrk gSA
(;fn A, B, C dk vkSlr K gS rFkk A, B rFkk C 

rhuksa esa 2 ls xq.kk fd;k tkrk gS rks vkSlr 2K gks tk,xkA)

mnkgj.k% 6, 12 rFkk 15 dk vkSlr 11 gSA izR;sd 
la[;k esa 3 ls xq.kk djus ij vkSlr 11 × 3 = 33 gksxkA

gy%	 vkSlr (A)	 = 
( ) ( ) ( )6 3 12 3 15 3

3

� � � � �

			   = 
18 36 45

3

+ +

	    		  = 
99

3
 = 33

zz Øekxr la[;kvksa dk vkSlr ,dne eè; dh la[;k 
gksrh gSA

	 Øekxr la[;kvksa dk vkSlr = 
izFke	in vafre	in+

2

uksV% lekarj Js.kh osQ vkSlr Hkh blh lw=k (Formula) 
ls fudkyrs gSaA

mnkgj.k% 1 ls 1000 rd dh la[;kvksa dk vkSlr 
Kkr dhft;sA

gy%	vkSlr (A)	 = 
izFke	in vafre	in+

2

		  = 
1 1000

2

+

		  = 
1001

2
 = 500.5

zz nks ;k nks ls vfèkd lewgksa dks feykdj u;k lewg 
cuk;k tkrk gS rc u;k vkSlr

		  = 
n A n B n C n D

n n n n

1 2 3 4

1 2 3 4

+ + +
+ + + +

...

...

mnkgj.k% ,d O;fDr ` 30 izfr fdyks osQ 20 fdyks 
pkoy ̀  25 izfr fdyks osQ 30 fdyks pkoy osQ lkFk feyk 
nsrk gSA feJ.k dk vkSlr ewY; fdruk gS\

gy%	 vkSlr ewY;	= 
n A n B

n n

1 2

1 2

+
+

	 	= 
30 20 25 30

20 30

� � �
�

	 	= 
600 750

50

+

	 	= 
1350

50
 = ` 27/ fdyks

zz izFke n izkÑfrd la[;kvksa osQ oxksZ dk 

	 vkSlr = 
( )( )n n+ +1 2 1

6

;gk¡ (n) vafre la[;k gSA



lkèkkj.k ,oa pØo`f¼ C;kt 
(Simple & Compound Interest)

vè;k;
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tc dksbZ O;fDr fdlh fuf'pr jkf'k ^P* (ewyèku) 
dks fdlh ls mèkkj ysrk gS rks mls bl jkf'k ij ,d fuf'pr 
nj ls C;kt Hkh pqdkuk gksrk gSA bl fuf'pr nj dks C;kt 
dh nj ‘R’ (Rate of Interest) dgrs gSaA C;kt dh x.kuk 
fdl izdkj dh tk,xh] bl vkèkkj ij C;kt nks izdkj dk 
gks ldrk gSµ

1. lkèkkj.k C;kt (Simple Interest)
2. pØo`f¼ C;kt (Compound Interest)

lkèkkj.k C;kt (Simple Interest)
tc mèkkj ;k dtZ dh laiw.kZ vofèk esa ewyèku ,d 

gh jgs vFkkZr~ C;kt ij iqu% C;kt u yxs rks ml jkf'k ij 
yxus okys C;kt dks ^lkèkkj.k C;kt* dgrs gSaA lkèkkj.k 
C;kt dks S.I. (Simple Interest) }kjk fu:fir fd;k 
tkrk gSA

lkèkkj.k C;kt dks le>us esa mlls tqM+s dqN 
egÙoiw.kZ 'kCnksa dks le>uk lgk;d gksxkA egÙoiw.kZ 
'kCn fuEufyf[kr gSa%

ewyèku (Principal Amount): og jkf'k tks mèkkj 
nh tkrh gS ;k mèkkj yh tkrh gS] ^ewyèku* dgykrh gSA 
ewyèku ij gh lnSo C;kt dh x.kuk dh tkrh gSA lkekU;r% 
bls ‘P’ v{kj ls fu:fir fd;k tkrk gSA

C;kt (Interest): ewyèku ds lkFk ysunkj }kjk nsunkj 
dks tks vfrfjDr jkf'k iznku dh tkrh gS] og èkujkf'k 
^C;kt* dgykrh gSA

C;kt dh nj (Rate of Interest): izfr `100 ds 
ewyèku ij  çfro"kZ C;kt ds :i esa pqdkbZ tkus okyh èku 
jkf'k C;kt dh nj dgykrh gSA bls lkekU;r% ‘R’ v{kj 
ls fu:fir djrs gSa rFkk bls ges'kk % ds :i esa fy[kk 
tkrk gSA

le; (Time): tc ftrus o"kZ] eghus ;k fnuksa ds 
fy;s èku mèkkj ;k C;kt ij fy;k tkrk gS rks og vofèk 
^le;* dgykrh gSA bls ^T* v{kj ls fu:fir djrs gSaA 
tc nj izfr'kr ok£"kd gks rks le; o"kZ esa fy;k tkrk gS] 
;fn le; eghus esa gks rks 12 ls Hkkx nsdj o"kZ esa cny 
fn;k tkrk gS vkSj ;fn le; fnuksa esa fn;k gks rks mls 365 
ls Hkkx nsdj o"kZ esa cny fn;k tkrk gSA

feJèku (Compound Money): ewyèku ds lkFk 
C;kt dh èkujkf'k dks tksM+us ij dqy jkf'k dks ^feJèku* 
dgrs gSaA ;g ges'kk ewyèku ls vfèkd gksrk gSA lkekU;r% 
bls ‘A’ v{kj ls fu#fir djrs gSa vFkkZr~]

feJèku (A) = ewyèku + C;kt

lkèkkj.k C;kt ls lacafèkr lw=k (Formula 
Related to Simple Interest)
	 1.	 tc ewyèku] C;kt dh nj rFkk le; dh vofèk nh 

xbZ gks rks lkèkkj.k C;kt (Simple Interest) fuEu 
lw=k }kjk Kkr fd;k tkrk gSA

			   lkèkkj.k C;kt	= 
ewy/u nj le;× ×

100

			   S.I.	 = 
P R T× ×

100

	 2.	 tc lkèkkj.k C;kt rFkk ewyèku fn;k gks rks feJèku 
fuEu lw=k }kjk Kkr fd;k tkrk gSA

	 feJèku	 =	 ewyèku + lkèkkj.k C;kt

	 A	 =	 P + S.I.

	 3.	 tc lkèkkj.k C;kt] le; rFkk C;kt dh nj Kkr 
gks rks ewyèku fuEu lw=k }kjk Kkr fd;k tkrk gSA

	 ewyèku	= 
lk/kj.k C;kt

nj le;
×100

×

	 P	 = 
S I

R T

. .×
×
100

	 4.	 tc lkèkkj.k C;kt] le; rFkk ewyèku Kkr gks rks 
C;kt dh nj fuEu lw=k }kjk Kkr dh tkrh gS&

			   C;kt dh nj	= 
lk/kj.k C;kt

ewy/u le;
×100

×

			   R	 = 
S I

P T

. .×
×
100

	 5.	 tc lkèkkj.k C;kt] ewyèku rFkk C;kt dh nj nh 
xbZ gks rks le; dh vofèk fuEu lw=k }kjk Kkr dh 
tkrh gSµ



le; rFkk dk;Z 
(Time & Work)

vè;k;
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fdlh dk;Z dks djus esa yxus okyk le; rFkk ml 
dk;Z ds chp dk lacaèk gh ̂ le; ,oa dk;Z* gSA bl vè;k; 
esa blh lacaèkksa ds vkèkkj ij iz'u gksaxsA dk;Z ,oa etnwjh 
Hkh blh vè;k; dk Hkkx gSA bl vè;k; dh ladYiuk 
(Concept) gsrq iz'uksa dk foLr`r gy ,oa izfr;ksfxrk ijh{kk 
esa iz'uksa dks gy djus gsrq feyus okys de le; dks è;ku 
esa j[krs gq, y?kq fofèk (Short Method) }kjk Hkh gy fn;k 
x;k gSA

bl vè;k; esa fofHkUu izdkj ds iz'uksa dk lekos'k 
fd;k x;k gSA

dqN egRoiw.kZ fcanq%

	 1.	 (A)	 O;fDr dh dk;Z{kerk% bdkbZ le; esa O;fDr 
}kjk fd;k x;k dk;Z gh ml O;fDr dh {kerk 
gksrh gSA (;gk¡ bdkbZ le;] fnu] ?kaVk] feuV] 
o"kZ bR;kfn ds :i esa gks ldrk gS)A

		  O;fDr dh {kerk ftruh ”;knk gksxh] dk;Z 
mrus gh de le; esa gksxk rFkk O;fDr dh 
{kerk ftruh de gksxh] dk;Z mrus vfèkd 
le; esa gksxkA

1
∝le;

O;fDr	dh	{kerk

	 (B)	 O;fDr;ksa dh la[;k% O;fDr;ksa dh la[;k 
ftruh de gksxh] dk;Z lekIr gksus esa mruk 
gh vfèkd le; yxsxk rFkk la[;k ftruh 
”;knk gksxh le; mruk gh de yxsxkA

1
le;

O;fDr;ksa	dh	la[;k
∝

		  dk;Z% dk;Z ;fn c<+ tk,] ysfdu mldks iwoZ fuèkkZfjr 
le; ij gh [kRe djuk gks rks O;fDr;ksa dh la[;k 
esa o`f¼ djuh gksxhA

		  ;g o`f¼ mlh vuqikr esa gksxh] ftl vuqikr esa dk;Z 
esa o`f¼ gksxhA

dk;Z ∝ O;fDr;ksa dh la[;k

	 2.	 O;fDr ds 1 fnu dk dk;Z = 
1

lia w.k	Z dk;Z 	esa	fy; s
x,	fnukas	dh	la[Õkk

		  ekuk ;fn dksbZ O;fDr fdlh dk;Z dks n fnu esa iwjk 
djrk gS rks]

		  O;fDr ds 1 fnu dk dk;Z = 1
n

		  O;fDr ds 5 fnu dk dk;Z = 5
n

		  O;fDr ds n fnu dk dk;Z = n
n
 = 1

		  uksV% vkSipkfjd fofèk esa dk;Z dks lnSo 1 ds :i 
esa ekuk tkrk gSA

	 3.	 (A)	 fdlh O;fDr dh dk;Z{kerk ftruh vfèkd 
gksrh gS] og dk;Z lekIr djus esa mruk gh 
de le; ysrk gS vFkkZr~

dk;Z {kerk ∝ 
1

dyq 	fy;k	x;k	le;

	 (B)	 ftl O;fDr dh dk;Z{kerk vfèkd gksxh] mldh 
etnwjh Hkh vfèkd gksrh gSA

dk;Z{kerk ∝ etnwjh
	 (C)	 ;fn dksbZ O;fDr vfèkd dk;Z djsxk rks mls 

etnwjh vfèkd feysxh vkSj de dk;Z djus 
ij de etnwjh feysxhA

dk;Z ∝ etnwjh
	 4.	 ;fn ‘M1’ O;fDr ‘T1’ ?kaVs dk;Z djrs gq, ‘D1’ 

fnu esa ‘W1’ dk;Z djrs gSa vkSj ‘M2’ O;fDr izfrfnu 
‘T2’ ?kaVs dk;Z djrs gq, ‘D2’ fnu esa ‘W2’ dk;Z 
djs rksµ

			   1 1 1

1

M D T
W

 =	 2 2 2

2

M D T
W

zz blesa nks ;k nks ls vfèkd O;fDr;ksa }kjk fdlh dk;Z 
dks vyx&vyx lekIr djus esa yxs fnuksa dh la[;k 
nh tkrh gS rFkk lHkh osQ }kjk feydj laiw.kZ dk;Z 
lekIr djus esa yxs fnuksa dh la[;k iwNh tkrh gSA

tSls& P O;fDr fdlh dk;Z dks L fnu esa rFkk Q 
O;fDr M fnu esa iwjk djrk gS rks P rFkk Q }kjk 
feydj dk;Z lekIr djus es yxs fnuksa dh la[;k 

= L M
L M

×
+



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 djsaA
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;
( )

( )

( )
s

d

t
=

		  vc pw¡fd
	 	 ⇒	 nwjh (d)	= pky (s) × le; (t)

			   le;
nwjh
pky

( )
( )

( )
t

d

s
=

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

.........

.........

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\

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

vè;k;
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	gy%	 Sav �
�
�

� �
15 15

1 1 5

30

2 5
12

. .
 fdeh- @?kaVk

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

	 2.	 ;fn jke us S1 pky ls d1 nwjh r; dh rFkk fiQj 
S2 pky ls d2 nwjh r; dh] rks mldh vkSlr pky 
fdruh gS\

	gy%	 	 d1 nwjh r; djus esa yxk le;	= d

S

1

1

		  d2 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

+

+

	 3.	 ;fn jke S1 pky ls t1 le; rd pyk rFkk fiQj 
S2 pky ls t2 le; rd pyk rks mldh vkSlr 
pky fdruh gS\

	gy%	 	 t1 le; esa r; nwjh	= S1t1

		  t2 le; esa r; nwjh	= S2t2

	 ∴ 	vkSlr pky S
S t S t

t t
av �

�
�

1 1 2 2

1 2

uksV%	
	 (i)	 vxj dksbZ O;fDr S1 pky ls t le; pys vkSj fiQj 

S2 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
=

	 (ii)	 blh çdkj vxj dksbZ O;fDr S1 pky ls d nwjh r; 
djs vkSj fiQj S2 pky ls Hkh d nwjh r; djs rks 
vkSlr pky 



vkèkkjHkwr chtxf.kr 
(Fundamentals of Algebra)

vè;k;

8

BPSC esa bl vè;k; ls lkekU;r% ç'u 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)

		 tSls&	 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
		 tSls&	 5x + 9 = 0

		  ⇒	 x = 
9

5
−

⇒ ,d pj] vr% ,d gh lehdj.k ls pj dk eku 
çkIr gks x;kA
		 tSls&	 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%
a1x + b1y + c1 = 0	 a2x + b2y + c2 = 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)
	 1.	foyksiu fofèk% bl fofèk esa lehdj.kksa esa xq.kk@Hkkx 

djds fdlh ,d pj dks leku dj foyqIr dj fn;k 
tkrk gSA mlh vkèkkj ij pjksa dk eku Kkr fd;k 
tkrk gSA

		 tSls&	 5x + 2y = 9		�   …(1)
				    3x + 8y = 19		�   …(2)



f=kdks.kfefr 
(Trigonometry)

vè;k;
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bl vè;k; esa ge f=kdks.kferh; vuqikr] dks.k ekiu 
dh fofHkUu iz.kkfy;k¡] f=kdks.kferh; iQyu] f=kdks.kferh; 
loZlfedk,¡ rFkk f=kHkqt dh Hkqtkvksa vkSj dks.kksa dk eku 
Kkr djuk lh[ksaxsA

f=kdks.kfefr (Trigonometry) ̂ xzhd* Hkk"kk ds nks 'kCnksa 
^f=kdks.k* (Tigonon) rFkk ^fefr* (Metron) ls feydj 
cuk gS] tgk¡ f=kdks.k dk vFkZ ^rhu dks.k* gS rFk fefr dk 
vFkZ ^ekiuk* gSA

f=kdks.kferh; vuqikr  

(Trigonometric Ratio)
fdlh ledks.k (90°) f=kHkqt ABC, tgk¡ ∠B = 90° 

ds fy;s f=kdks.kferh; vuqikr fuEu izdkj ls ifjHkkf"kr 
fd;s tkrs gS&

Q ds lkeus okyh Hkqtk dks yac (L)] 90° dks.k ds 
lkeus okyh Hkqtk dks d.kZ (K) rFkk 90 – q ds lkeus 
okyh Hkqtk dks vkèkkj (A) dgk tkrk gSaA

A

B C

90 – q

90°

d.kZ (k)y
ac 

(L
)

vk/kj (A)
q

	 1.	T;k (sin q)% 
(L)

(K)

yac

d.kZ
 dks dks.k q dh T;k dgrs gSA 

vr% sin q = 
L AB
K AC

yca

d.kZ
= =

	 2.	dksT;k (cos q)% 
(A)

 (K)

	vkèkkj

d.kZ
 dks dks.k q dh dksT;k 

dgrs gSA vr% cos q = A BC= =
K AC

vkèkkj
d.kZ

	 3.	Li'kZT;k (tan q): (L)
(A)

	
	

yac
vkèkkj

 dks dks.k q dh 

Li'kZT;k dgrs gaSA vr% tan q = 
L AB
A BC

yca

vkèkkj
= =

	 4.	 dksfVLi'kZT;k (cot q): 
(A)

 (L)

 vkèkkj

yac
 dks dks.k q 

dh dksfVLi'kZT;k dgrs gSaA   

		  vr% cot q = 
A BC
L AB

vkèkkj

yac
= =

	 5.	 O;qdksT;k (sec q): 
(K)

(A)

	

	

d.kZ

vkèkkj
 dks dks.k q dh 

O;qdksT;k dgrs gSA vr% sec q = 
K AC
A BC

d.kZ

vkèkkj
= =

	 6.	 O;qT;k (cosec q): 
(K)

(L)

	

	

d.kZ

yca
 dks dks.k q dh O;qT;k 

dgrs gSaA vr% cosec q = 
K AC
L AB

d.kZ

yac
= =

mnkgj.k% ,d ledks.k f=kHkqt ABC esa ∠B = 90°,  
AB = 5 lseh-] BC = 12 lseh- gSA ∠C ds fy;s lHkh 
f=kdks.kferh; vuqikr Kkr dhft;sA

gy%	 (AC)2 = (5)2 + (12)2

	 AC2	 = 169
	 AC	 = 13 lseh-
	 sin q	 = AB 5

AC 13
=

	 cos q	 = BC 12
AC 13

=

	 tan q	 = AB 5
BC 12

=

	 cot q	 = BC 12
AB 5

=

	 sec q	 = AC 13
BC 12

=

	 cosec q	 = AC 13
AB 5

=

dks.k ekiu dh iz.kkfy;k¡ 
(Systems of Angle Measurement)
dks.k (Angle)

dks.k og vkÑfr gS tks fdlh ,d fdj.k (ray) dks 
mlds fljk fcanq (end point) ls okekorZ ;k nf{k.kkorZ 
?kw.kZu djus ls izkIr gksrh gSA

A

B C

135

12
90° q



bl vè;k; esa ge T;kfefr dh vkèkkjHkwr ladYiukvksa 
rFkk dks.k] f=kHkqt] prqHkqZt] o`Ùk] o`Ùk[kaM] f=kT;[kaM bR;kfn 
ds ckjs esa lh[ksaxsA

fcanq (Point)
,slh T;kferh; vkÑfr ftldh u yackbZ gks] u pkSM+kbZ 

gks] u eksVkbZ gks] fcanq dgykrk gSA 

'kwU; f=kT;k okys o`Ùk dks fcanq dgrs gSaA 

O;ogkj esa dye dh uksd ls isij ij cuk fpÉ] fcanq 
gksrk gSA 

js[kk (Line)
js[kk dh dsoy yackbZ gksrh gS] bldh u rks pkSM+kbZ 

gksrh gS] u eksVkbZA bls yackbZ ds vuqfn'k nksuksa vksj vuar 
rd c<+k;k tk ldrk gSA tSls& 

js[kk[kaM (Line Segment)
js[kk dk ,d ,slk VqdM+k] ftlds nksuksa var fcanq fu;r 

gksa] mls js[kk[kaM dgrs gSaA tSls& 

mijksDr fp=k esa AB ,d js[kk[kaM gSA

lekarj js[kk,¡ (Parallel Lines)
;fn nks js[kkvksa ds chp dh yacor~ nwjh ges'kk leku 

jgs rks mUgsa lekarj js[kk,¡ dgrs gSaA tSls&

		  d1 = d2 = d3

uksV%
	 1-	;fn rhu ;k rhu ls vfèkd fcanq ,d gh js[kk ij 

fLFkr gksa rks mUgsa lajs[k fcanq dgrs gSaA vr% vxj dbZ 
fcanq ,d js[kk ij ugha gSa rks vlajs[k fcanq gSaA 

	 2-	,d fcanq ls vuUr js[kk,¡ xqtj ldrh gSaA tSls& 
fuEufyf[kr fp=k esa fcanq O ls]

vkèkkjHkwr T;kfefr 
(Basic Geometry)

vè;k;
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	 3-	nks fcanqvksa ls dsoy ,d gh ljy js[kk xqtj 
ldrh gSA 	

fdj.k (Ray)
;fn fdlh js[kk ds ,d vksj dk var%fcanq fu;r dj 

fn;k tk, rFkk nwljh vksj ls vuar rd c<+k;k tk lds rks 
bls fdj.k dgrs gSaA 		

dks.k (Angle)
,d gh mHk;fu"B fcanq (Common Starting Point) 

ls 'kq: gksus okyh nks fdj.kksa ls cuus okyh vkÑfr dks.k 
dgykrh gSA

	 ∠AOB ;gk¡ O = 'kh"kZ fcanq
			   OA, OB = dks.k dh Hkqtk

bl çkjafHkd fcanq dks 'kh"kZ rFkk nksuksa fdj.kksa dks dks.k 
dh Hkqtk dgrs gSaA

dks.kksa ds çdkj (Types of Angles)
	 1-	U;wudks.k (Acute Angle)% ftl dks.k dk eku 0° 

ls 90° ds chp gksrk gS mls U;wudks.k dgrs gSaA

		
	 2-	ledks.k (Right Angle)% ftl dks.k dk eku 90° 

gksrk gS mls ledks.k dgrs gSaA 



{ks=kfefr&f}foeh; 
(Mensuration-Two Dimensional)

vè;k;
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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%

 	1.	∆ABC esa AC = 10 lseh-] BC = 5 2  lseh- vkSj 
∠C = 45° gks rks DABC 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

	 2. 	,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  

f}rh; fofèk

	 ∴	 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

			   = 3

4

2a

60°

A

B C

bc

a
60° 60°



dSydqyl 
(Calculus)

vè;k;
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lhek (Limit)
fdlh iQyu f ds fy;s ,d fcanq ij nks izdkj dh 

lhek,¡ gksrh gSa& ck,¡ i{k dh lhek o nk,¡ i{k dh lhekA

f (x) ds fy;s x = a ij ck,¡ i{k dh lhek f (x) ds 
ml eku ls lacafèkr gS tc x, a ds ckb± vksj vxzlj gks 
rFkk blh izdkj nk,¡ i{k dh lhek f (x) ds ml eku ls 
lacafèkr gS tc x, a ds nkb± vksj vxzlj gksA

x = a ij] f (x) ds ck,¡ i{k dh lhek = 
x a
lim

−→
f (x)

x = a ij] f (x) ds nk,¡ i{k dh lhek = 
x a
lim

+→
f (x)

;fn x = a ds fy;s ckb± rFkk nkb± lhek cjkcj gksa rks  

x a
lim

−→
 f (x) = 

x a
lim

+→
 f (x) = 

x a
lim

→
 f (x)

tgk¡ 
x a
lim

→
f (x), x = a ij f dh lhek gSA

;fn x = a ds fy;s&

x a x a
lim f (x) lim f (x)

− +→ →
≠  gS rks x = a ij f dh lhek 

vfLrRo esa ugha gSA

mnkgj.k%

	 1.	 iQyu f (x) = x2 ds fy;s x = 1 ij lhek dk eku 
D;k gksxk\

	 (a)	 1
	 (b)	 0
	 (c)	 2
	 (d)	 lhek dk vfLrRo ugha gS	
	gy%		 f (x) = x2

		 ∴ 
x 1
lim f (x)

−→
 = 2

x 1
lim x

−→
 = 1

		  rFkk 
x 1
lim f (x)

+→
= 2

x 1
lim x

+→
 = 1

		  vr% 
x 1
lim f (x)

→
 = 1  

		  vr% fodYi (a) lgh gSA

	 2.	
2

2x 2

3x x 10lim
x 4→

− −
−

 dk eku gksxk\

	 (a)	 0
	 (b)	 1

	 (c)	 11
4

	 (d)	 vfLrRo esa ugha gSA

	gy%	 f (x)	= 
2 2

2 2
3x x 10 3x 6x 5x 10

x 4 x 4
− − − + −

=
− −

			   = 3x(x 2) 5(x 2)
(x 2) (x 2)

− + −
+ −

			   = (3x 5) (x 2)
(x 2) (x 2)

+ −
+ −

 = 3x 5
x 2

+
+

		  vr% 	
x 2
lim f (x)
→

	 = 
x 2

3x 5lim
x 2→

+
+

		  	
x 2

3x 5lim
x 2−→

+
+

	 = 3(2) 5 11
(2 2) 4

+
=

+

		  rFkk 
x 2

3x 5lim
x 2+→

+
+

	= 3(2) 5 11
(2 2) 4

+
=

+

		   vr% 	
x 2

11lim f (x)
4→

=

		  vr% fodYi (c) lgh gSA
	 3.	

x 1
lim f (x)

→
 dk eku D;k gksxk\

		 ;fn f (x) = {2x 1, x 1
3x, x 1

+ ≤
>

	 (a)	 2
	 (b)	 3
	 (c)	 5
	 (d)	 lhek dk vfLrRo ugha gS
	gy%		

x 1
lim f (x)

−→
 =	

x 1
lim (2x 1)

−→
+  = 2(1) + 1 = 3

		  rFkk 
x 1
lim f (x)

+→
 =	

x 1
lim (3x)

+→
 = 3(1) = 3

			  vr% 
x 1
lim f (x)

→
 =	 3

		  vr% fodYi (b) lgh gSA

	 4.	
x 0
lim f (x)

→
D;k gksxk] ;fn f (x) = 

2

3
2x 3, x 0

x 1, x 0
 + <
 + ≥

	 (a)	 3
	 (b)	 1
	 (c)	 0
	 (d)	 lhek dk vfLrRo ugha gSA	
	gy%		

x 0
lim f (x)

−→
 = 2

x 0
lim 2x 3

−→
+  = 2(0)2 + 3 = 3

		  rFkk 
x 0
lim f (x)

+→
 = 3

x 0
lim x 1

+→
+  = (0)3 + 1 = 1

		  Li"V gS fd& 
x 0 x 0
lim f (x) lim f (x)

− +→ →
≠

		 vr% x = 0 ij lhek dk vfLrRo ugha gSA




