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Unit-1

vkèkkjHkwr chtxf.kr (Fundamentals of Algebra)

UPSC, CSAT esa bl vè;k; ls çR;{kr% ç'u lkekU;r% ugha iwNs tkrs gSa] ysfdu bl vè;k; esa lh[ks x, lehdj.kksa 
dks gy djus dh 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 djuk] bl vè;k; ls gesa eq[;r% lh[kuk gSA

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

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

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

mnk-:  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&

mnk-%
 5x + 9 = 0

⇒ x = 
9

5

−

⇒ ,d pj] vr% ,d gh lehdj.k ls pj dk eku çkIr gks x;kA
mnk-%
 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 (¾) 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



	 75.	 fdlh ifjokj esa 5 yksx jgrs gSa vkSj mudh vkSlr vk;q 
35 o"kZ gSA ;fn x o"kZ osQ ckn nknk th dh èR;q gks 
tkrh gS] ftudh orZeku vk;q 75 o"kZ gS rks ifjokj dh 
vkSlr vk;q 26 o"kZ gks tk,xh rks x dk eku D;k gksxk\

	 (a)	 1 o"kZ	 (b)	 2 o"kZ
	 (c)	 3 o"kZ	 (d)	 4 o"kZ
	 76.	 x ,oa y dh orZeku vk;q ozQe'k% 40 ,oa 55 o"kZ gS 

rks fdrus o"kZ ckn mudh vk;q dk vuqikr 10 % 13 
gks tk,xk\

	 (a)	 5 o"kZ	 (b)	 8 o"kZ

	 (c)	 10 o"kZ	 (d)	 12 o"kZ

	 77.	 fdlh O;fDr us viuh vk;q ,d o"kZ ?kVkdj fn[kkbZ 

gS vkSj bl izdkj mldh vkSj mlosQ nksLr dh vk;q 

dk vuqikr 7 : 8 gS] ;fn mldk nksLr 48 o"kZ dk gS 

rks mldh okLrfod orZeku vk;q fdruh gS\

	 (a)	 50 o"kZ	 (b)	 42 o"kZ

	 (c)	 51 o"kZ	 (d)	 43 o"kZ

	 1.	 igys x, y, z = 1, 2, 3 ysus ij]

		 dqy laHkkfor f=kd (x, y, z) = 3P3= 3!
0!

 = 6

		 vc x = 1, y = 1 rFkk z = 4 ysus ij]

		 dqy laHkkfor f=kd (x, y, z) = 33P 3!
2! 2!

=  = 3

		 vc x = 2, y = 2 rFkk z = 2 ysus ij]

		 dqy laHkkfor f=kd (x, y, z) = 33P
1

3!
=

		 vr% vHkh"V f=kdksa dh la[;k = 6 + 3 + 1 = 10
	 	vr% fodYi (d) lgh gSA
	 2.	 fLFkfr & I 
	 		 X1 + X2	 = 40 ehVj

			 ;fn X1	 = 30 eh-

			  rks X2	 = 10 eh-

			 vkSj {ks=kiQy	= 30 × 10 = 300 eh-2

		  fLFkfr & II 

			  ;fn X1	 = 20 eh-
			  rks X2	 = 20 eh-
			 vkSj {ks=kiQy	 = 20 × 20 = 400 eh-2

		 vr% lgh fodYi (a) gSA
	 3.	 3 o"kZ iwoZ]

		 vk;q dk ;ksx = 80 o"kZ

		 vkSlr = 
80
5

 = 16 o"kZ

		 orZeku esa]

		 vkSlr = 16
		 6 lnL;ksa dh vk;q dk ;ksx = 16 × 6 = 96 o"kZ
		 5 lnL;ksa dh vk;q dk ;ksx = 80 + 3 × 5 = 95 o"kZ
		 cPps dh vk;q = 96 – 95 = 1 o"kZ
	 4.	 ;fn ,d eèkqeD[kh izR;sd iQwy ij cSB tk, rks ,d 

eèkqeD[kh NwV tkrh gS bldk vFkZ gS eèkqefD[;ksa dh 

X1 m

X2 m

mÙkjekyk

	 1.	 (d)	 2.	 (a)	 3.	 (b)	 4.	 (c)	 5.	 (d)	 6.	 (d)	 7.	 (d)	 8.	 (d)	 9.	 (b)	 10.	 (c)
	 11.	 (c) 	 12.	 (d)	 13.	 (b)	 14.	 (b)	 15.	 (b)	 16.	 (c)	 17.	 (b)	 18.	 (a)	 19.	 (d)	 20.	 (c)
	 21.	 (a)	 22.	 (b)	 23.	 (d)	 24.	 (d)	 25.	 (c)	 26.	 (b)	 27.	 (a)	 28.	 (b)	 29.	 (a)	 30.	 (b)
	 31.	 (d)	 32.	 (b)	 33.	 (d)	 34.	 (c)	 35.	 (a)	 36.	 (c)	 37.	 (d)	 38.	 (a)	 39.	 (b)	 40.	 (b)
	 41.	 (b)	 42.	 (b)	 43.	 (c)	 44.	 (a)	 45.	 (b)	 46.	 (d)	 47.	 (c)	 48.	 (d)	 49.	 (a)	 50.	 (b)
	 51.	 (b)	 52.	 (a)	 53.	 (c)	 54.	 (d)	 55.	 (b)	 56.	 (c)	 57.	 (a)	 58.	 (d)	 59.	 (b)	 60.	 (a)
	 61.	 (d)	 62.	 (a)	 63.	 (a)	 64.	 (a)	 65.	 (d)	 66.	 (b)	 67.	 (c)	 68.	 (b)	 69.	 (c)	 70.	 (c)
	 71.	 (d)	 72.	 (c)	 73.	 (b)	 74.	 (d)	 75.	 (a)	 76.	 (c)	 77.	 (d) 	

vH;kl ç'uksa ds gy

15vkèkkjHkwr chtxf.kr



Unit-2

Jsf.k;k¡ (Series)

,d Js.kh (Series) la[;kvksa dk ,d ,slk Øe gS tks fd dksbZ fuf'pr fu;e dk ikyu djrh gSa rFkk ml fu;e 
ds vuqlkj Js.kh dk vxyk in Kkr fd;k tk ldrk gSA 

Jsf.k;k¡ fdl fuf'pr fu;e dk ikyu djrh gSa] bl vkèkkj ij oks dbZ çdkj dh gks ldrh gSaA dqN fo'ks"k çdkj 
dh Jsf.k;ksa dk fooj.k fuEufyf[kr gS&

(a) lekarj Js.kh (Arithmetic Progression)

lekarj Js.kh og Js.kh gS ftlesa gj vxyk in vius fiNys in esa ,d fuf'pr la[;k dks tksM+us ;k ?kVkus ls çkIr 
gksrk gSA tSls&

 mnk-% 2] 4] 6] 8] 10 - - - - - - -

  ;k

 mnk-% 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] a
n
 ;k t

n
 = a + (n – 1)d 

  tgk¡] a = çFke in] d = lkoZvarj (common difference)] n = in la[;k

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

gy% ;gk¡ a = 3, d = 7 – 3 = 4

8ok¡ in] a
8
 ¾ 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
+ + −

  ;k] { }n

n
S a

2
= + l  [ t

n
 ;k l = a (n – 1)d]

  tgk¡] a = çFke in] d = lkoZvarj] n = inksa dh la[;k] l = vafre in

 mnk-&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



Unit-3

Øep; ,oa lap; (Permutation and Combination)

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  = 1 × 2 × 3 × 4 × 5 = 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 gSa\
 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 pqus x, oLrq
zz n oLrqvksa dks O;ofLFkr djus dh dqy la[;k (Øep;) ftlesa ls p oLrq,¡ ,dleku gSa vkSj ,d gh izdkj dh gSa 

     = 
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)
=

  

10

5

10 10
P

(10 5) 5
= =

−

   = 
10 9 8 7 6 5

5

× × × × ×
 = 30240

 2- 10

2

10 10 10 9 8
P 90

(10 2) 8 8

× ×
= = = =

−



Unit-4

çkf;drk (Probability)

ç;ksx (Experiment)

,slh çR;sd fØ;k ftldks 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 

oSls ç;ksx tks leku ifjfLFkfr;ksa ds vUrxZr nksgjkus ij leku ifj.kke mRiUu djsa] fuèkkZj.kkRed ç;ksx dgykrs gSaA 

tSls 2 vkSj 2 dks tksM+ukA 

ysfdu oSls ç;ksx] ftudks ,dleku 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 ¾ 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 ¾ 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



Unit-5

leqPp; fl¼kar (Set Theory)

leqPp; (Sets)

oLrqvksa ds iw.kZr% Li"V lewg dks leqPp; dgrs gSaA leqPp; esa jgus okyh çR;sd oLrq mldk lnL; ;k rÙo gksrh gSA 

leqPp; dks cM+s v{kj ls vkSj leqPp; ds lnL; dks NksVs v{kj ls lwfpr fd;k tkrk gSA 

 mnk-% A = {a, b, c, d, e}  
  B = {x, y, z}

  C = {p, q, r, s}

 	 'a',  leqPp; 'A' dk lnL; gSA 

 ∴	 ge dg ldrs gSa fd  a∈A (a belongs to A)

   blh çdkj]  y ∈ B (y belongs to B)

     q ∈ C

     r ∈ C

     r ∉ B (r does not belongs to B)

zz  N % lHkh çkÑfrd la[;kvksa dk leqPp;

     N = {1, 2, 3, 4, 5, 6, 7, 8, 9, ............} 

zz  Z % lHkh iw.kk±d la[;kvksa dk leqPp;

     Z = {...........–3, –2, –1, 0, 1, 2, 3, 4, 5, 6, ............} 

zz  Q % lHkh ifjes; la[;kvksa dk leqPp;

zz  R % okLrfod la[;kvksa dk leqPp;

zz  Q+ % lHkh èkukRed ifjes; la[;kvksa dk leqPp;

zz  R+ % lHkh èkukRed okLrfod la[;kvksa dk leqPp;

leqPp; dk fu:i.k (Representation of Sets)

leqPp; dks eq[;r% nks :iksa esa fu:fir fd;k tkrk gS&

 1- jksLVj ;k lkj.khc¼ :i (Roaster Method / Tabular Method)

  bl fofèk esa leqPp; ds lHkh rÙoksa dk lwph esa vYifojke (,) (commas) ds }kjk vyx&vyx o.kZu fd;k tkrk 

gSA lwph esa rÙoksa dks {  } (braces) esa j[kk tkrk gSA

  mnk-% (i) vaxzs”kh o.kZekyk ds Loj v{kjksa dk leqPp; 
    A = {a, e, i, o, u}

   (ii) 100 rd dh iw.kZr% ?ku la[;kvksa dk leqPp;
    B = {0, 1, 8, 27, 64}



Unit-6

vkèkkjHkwr T;kfefr (Basic Geometry)

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

UPSC ds CSAT esa bl vè;k; ls çR;{k ç'u lkekU;r% ugha iwNs tkrs] ysfdu bl vè;k; dh tkudkfj;ksa dk 
mi;ksx vkerkSj ij ekufld ;ksX;rk (Reasoning) vkSj vkèkkjHkwr x.kuk ds vU; vè;k;ksa ds ç'uksa dks gy djuk ljy 
dj nsrk gSA vr% bl vè;k; esa vkidk fo'ks"k cy fn;s x, fl¼karksa] 'kCnkofy;ksa ,oa vuqç;ksxksa dks le>us ij gksuk 
pkfg;sA

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[k.M (Line Segment)

js[kk dk ,d ,slk VqdM+k] ftlds nksuksa vUr%fcanq fu;r gksa] mls js[kk[k.M dgrs gSaA 

tSls& 

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

lekUrj js[kk,¡ (Parallel Lines)

;fn nks js[kkvksa ds chp dh yEcor~ nwjh ges'kk leku jgs rks mUgsa lekUrj js[kk,¡ dgrs gSaA

  d
1
 = d

2
 = d

3

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]



Unit-7.1

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

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[k.Mksa dh dqy yackbZ dks mldk ifjeki dgrs gSaA

f}foeh; (Two-dimensional) vkÑfr;k¡ os gSa ftudk foLrkj fliQZ ,d gh ry esa gksrk gSA vFkkZr~ muesa yackbZ] 
pkSM+kbZ gksrh gS ysfdu eksVkbZ ;k Å¡pkbZ ugha gksrhA tSls f=kHkqt] vk;r] o`Ùk bR;kfnA 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 ¾ 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) dh yackbZ dks c ls ladsfrr fd;k tkrk gSA

vxj ekuk fd s
a b c

=
+ +

2

rks f=kHkqt dk {ks=kiQy 

 2- ar ABC s s a s b s c( )∆ = −( ) −( ) −( )

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

C
B

A

a

bc  rks f=kHkqt dk {ks=kiQy ¾ 
1

2
bcsinA  

  mnkgj.k%

 

C
B

A

45°

lseh-5 2

10 lseh-

     rks ∆ ABC dk {ks=kiQy = ?

     ¾ 1
2
10 5 2 45× × × °Sin  ¾ 

1

2
50 2

1

2
× ×  ¾ 25 lseh-2



Unit-7.2

f=kfoeh; vkÑfr;k¡ & {ks=kiQy rFkk vk;ru 
(3 Dimensional Figures - Area and Volume)

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 ¾ mldk vk;ru ¾ 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) ¾ ehVj3] lseh3] yhVj3] bR;kfnA

 rFkk 1 eh-3 ¾ 1000 yhVj

2- {ks=kiQy ds ek=kd ¾ ehVj2] lseh-2] bR;kfnA

 1 ehVj2 ¾ 100 lseh × 100 lseh-

  ¾ 10000 lseh2 

vc ge ,d&,d djds lHkh çeq[k f=kfoeh; Bksl vkÑfr;ksa 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 



Unit-8.1

f=kdks.kfefr (Trigonometry)

A. dks.k dh bdkb;k¡

 (a) fMxzh esa % 1 ledks.k = 90° (b) jsfM;u esa % π	radian = πC = 180°

B. ledks.k ∆ABC esa] tgk¡ dks.k B ledks.k gS

 1. sinθ =  = 
p

h
 2. Cosθ =  = 

b

h
 3. tanθ =  = 

p

b

 4. Cotθ =  = 
b 1

p tan
=

θ  5. secθ =  = 
h 1

b Cos
=

θ
 6. Cosecθ =  = 

h 1

p Sin
=

θ

 7. tanθ = 
Sin

Cos

θ
θ

 8. Cotθ = 
Cos

Sin

θ
θ

C. 1. sin2θ + cos2θ = 1 2. sec2θ – tan2θ = 1 3. cosec2θ – cot2θ = 1

D.

θ 0° 30° 45° 60° 90°

sin θ 0
1

2

1

2

3

2
1

cos θ 1
3

2

1

2

1

2
0

tan θ 0
1

3
1 3

vifjHkkf"kr
∞

cot θ
vifjHkkf"kr

∞
3 1

1

3
0

sec θ 1
2

3
2 2

vifjHkkf"kr
∞

cosec θ
vifjHkkf"kr

∞
2 2

2

3
1



Unit-8.2

Å¡pkbZ rFkk nwjh (Height and Distance)

f=kHkqtksa ds dks.kksa vkSj Hkqtkvksa ds chp cus laca/ ls lacaf/r gS f=kdks.kfefrA bldk iz;ksx dks.kksa vkSj Hkqtkvksa ds 
chp ds laca/ dks le>us vkSj mlds eku dks vfoyac izkIr djus ds fy;s fd;k tkrk gSA oLrq dh Å¡pkbZ@nwjh Kkr djus 
esa Hkh ykxw gksrk gSA

mUu;u dks.k (Angle of Elevation)

OX ,d {kSfrt js[kk gS rFkk fcanq O ls dksbZ O;fDr ,d oLrq P dks ns[krk gks rks ∠ XOP dks mUu;u dks.k dgrs 
gSaA vFkkZr~ Åij dh vksj ns[kus ij {kSfrt js[kk vkSj n`f"V js[kk (Line of Sigth) ds chp cus ‘q’ dks.k dks mUu;u dks.k 
dgrs gSaA

mnkgj.k%

 1- ,d VkWoj ls dqN nwjh ij ,d O;fDr [kM+k gS og VkWoj ds 'kh"kZ dks ns[krk gSA mlds us=k ls VkWoj ij cus ‘q’ 
dks.k dks mUu;u dks.k dgk tkrk gSA

 2- ,d nhokj ij lh<+h yxh gqbZ gSA lh<+h ds ikn fcanq ls tehu ij cus dks.k dks mUu;u dks.k dgk tkrk gSA

voueu dks.k (Angle of Depression)

OX ,d {kSfrt js[kk gS fcanq O ls dksbZ O;fDr uhps dh vksj j[kh oLrq P dks ns[krk gks rks ∠XOP dks voueu 

dks.k dgrs gSaA vFkkZr~ uhps dh vksj ns[kus ij {kSfrt js[kk vkSj n`f"V js[kk ds chp cus dks.k dks voueu dks.k  

dgrs gSaA



Unit-9

funsZ'kkad T;kfefr (Co-ordinate Geometry)

zz fdlh LFkku ij fdlh [kkl fcUnq dks vafdr djus ds fy;s 

funsZ'kkad dk mi;ksx fd;k tkrk gS vFkkZr~ nks yacor~ js[kkvksa 

ds chp fLFkr fcUnq dk fu/kZj.k funsZ'kkad }kjk fd;k tkrk 

gSA mnkgj.k&

  ,d est ij j[ks ySai dk LFkku funsZ'kkad T;kfefr }kjk O;Dr 
fd;k tkrk gSA

dkrhZ; ry ;k funsZ'kkad ry (Cartesian Plane)

 1- mQij O;Dr fd, x, fp=k dks dkrhZ; ry ;k funsZ'kkad ry 
dgk tkrk gSA bl ry esa lksbZ gqbZ js[kk vFkkZr~ {kSfrt js[kk 
(horizontal line) XX' dks X-v{k (axis) vkSj [kM+h js[kk 
vFkkZr~ mèok/Zj js[kk (vertical line) YY' dks Y-v{k dgrs gSaA

 2- X-v{k vkSj Y-v{k ftl fcUnq ij izfrPNsn (intersect) djrh gS mls ewyfcUnq dgrs gSaA bls (O) ls lwfpr fd;k 
tkrk gSA bldk funsZ'kkad (0, 0) gksrk gSA

 3- P ,d fcUnq gS ftldk funsZ'kkad (x, y) gSA tgk¡ OA = x, AP = y gSA x dk funsZ'kkad Hkqt (abscissa) vkSj y dk 
funsZ'kkad dksfV (ordinate) dgykrk gSA

 (i) x dk eryc Y-v{k ls nwjhA Y-v{k ls ck;ha vksj tkus ij x dk eku ½.kkRed gksrk gS tcfd Y-v{k ls 
nk;ha vksj tkus ij x dk eku èkukRed gksrk gSA

 (ii) y dk eryc X-v{k ls nwjhA X-v{k ls mQij dh vksj tkus ij y dk eku èkukRed vkSj uhps dh vksj 
tkus ij ½.kkRed gksrk gSA

 4- X-v{k vkSj Y-v{k dkrhZ; ry dks pkj Hkkxksa esa foHkDr djrh 
gS ftls fuEufyf[kr uke fn;k x;k gS&

 (i) Ist prqFkk±'k

 (ii) IInd prqFkk±'k

 (iii) IIIrd prqFkk±'k

 (iv) IVth prqFkk±'k

 5- izFke prqFkk±'k dk fpÉ (+
 
, +)

  f}rh; prqFkk±'k dk fpÉ (– , +)

  r`rh; prqFkk±'k dk fpÉ (– , –)

  prqFkZ prqFkk±'k dk fpÉ (+ , –)

  (funsZ'k 3(i) vkSj 3(ii) ds vuqlkj)

mèok/Zj
js[kk

y v{k

Y

X' O
(0, 0)

ewyfcUnq
(Origin)

A

P(x, y)

{kSfrt js[kk

x- v{k

X

Y'

y

x



Unit-10

lkaf[;dh (Statistics)

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 

vFkkZr~ 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 fcuk fdlh lqfuf'pr çdkj ls O;ofLFkr fd, fcuk fdlh Øe ds çnf'kZr dj fn;s tkrs gSa rks ;s 
voxhZÑr vk¡dM+s dgykrs gSaA ;g 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, 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 vUrjkyksa ds vuqlkj oxhZdj.k

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&vUrjky cukus pkfg;sA

oxZ vUrjkyksa 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 vUrj dks oxZ vUrjky (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 ;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 ckjEckjrk (frequency) dgrs gSaA

oxZ vUrjkyksa ds çdkj (Types of Class-Interval)

oxZ vUrjky 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 vUrjkyksa esa nks Øekxr oxZ vUrjky 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
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