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08
Nr ij tkus dh lh<+h dk gj ik;nku p<+us ij tehu ls gekjh ÅapkbZ c<+rh
tkrh gSA ¼fp=&1½

lh<+h ds igys ik;nku P ij tehu ls ÅapkbZ PA gSA blh
rjg nwljs ik;nku Q ij ÅapkbZ QB, rhljs ik;nku
R ij RC rFkk pkSFks ik;nku S ij SD gSA

gj ik;nku ij ge u flQZ Åij p<+rs gSa
cfYd nhokj dh rjQ vkxs Hkh c<+rs gSaA

D;k ge ftruk Åij p<+rs gSa mruk gh vkxs c<+rs gSa\ D;k bu nksuksa ds chp
dksbZ laca/k gS\ vkb;s ns[krs gSa&

;gk¡
PA

OA
¾

QB

OB
¾

RC

OC
¾

SD

OD

ge ftruk Åij p<+rs gSa vkSj ftruk vkxs c<+rs gSa] mudk vuqikr ugha cnyrkA

vxj tgk¡ p<+uk gS mldh ÅapkbZ FkksM+h T;knk gks rks D;k djuk gksxk\ lh<+h
dks dqN vkxs nhokj dh vksj f[kldkuk gksxk ¼fp= 2½A lh<+h dk tehu ds
ry ds lkFk cuus okyk dks.k c<+ tk,xkA

vc [kkus fxudj crk,¡ fd D;k Åij dh rjg nksuksa nwfj;kas dk
vuqikr fLFkj gS\

1 1

1 1

P A

O A  ¾  
1 1

1 1

Q B

O B  ¾ 
1 1

1 1

R C

O C  ¾ 
1 1

1 1

S D

O D

ge ikrs gSa fd bl esa Hkh vuqikr fLFkj gSA

fdarq nwljh fLFkfr esa vuqikr igys ls vf/kd gSA ;kus tc lh<+h dk
tehu ds lkFk cuus okyk dks.k ¼½ c<+k rks Åij p<+us vkSj vkxs
c<+us okyh nwfj;ksa esa vuqikr Hkh c<+kA bl vuqikr dks bl dks.k
dk tangent dgk tkrk gSA

f=dks.kferh; vuqikr
,oa loZlfedk,¡

[TRIGONOMETRICAL RATIO AND IDENTITIES]

P
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S

O A B C D
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08

;kus tangent 
PA QB

OA OB
  

vkSj tangent 
1 1 1 1

1
1 1 1 1

P A Q B

O A O B
  

vU; vuqikr % bu fp=ksa esa tehu ls Åij mBus] nhokj dh vksj c<+us vkSj buls
lacaf/kr lh<+h ds fgLls dks js[kk[k.Mksa ds :i esa ns[ksa rks lh<+h ds gj ik;nku dks
'kh"kZ cukrs gq, dbZ ledks.k f=Hkqt fn[kkbZ iM+saxsA

bu f=Hkqtksa esa ;fn lh<+h }kjk tehu dh js[kk ls cuk, x, dks.k dks 
ls O;Dr djsa rks gj f=Hkqt esa bl dks.k ds fy, Åij mBus dh nwjh&yac] nhokj
dh vksj c<+h xbZ nwjh&vkèkkj rFkk lh<+h dk fgLlk&d.kZ gksxkA

Åij geus 
PA

OA
 dks tangent  dgk gSA

^yac* vkSj ^vk/kkj* ds :i esa tangent ¾ yac
vk/kkj  A bldk eku fp=&3 ds lHkh

f=Hkqtksa esa cjkcj gSA tc rd '' ugha cnyrk] vk/kkj o yEc dk vuqikr Hkh ugha cnyrkA

bl vuqikr tangent dks la{ksi esa tan   dgrs gSaA

tan
PA QB RC

OA OB OC
  

D;k bu js[kk[k.Mksa ls dksbZ vkSj Hkh vuqikr cusaxs\

bu rhu nwfj;ksa ls dksbZ vkSj fLFkj vuqikr Hkh cusaxs\
vkb, yac vkSj d.kZ dk vuqikr ns[ksaA

vuqikr ¾ 
PA QB RC

,  ,  
OP OQ OR

blh rjg vk/kkj vkSj d.kZ dk vuqikr

, ,
OA OB OC

OP OQ OR

D;k ;s vuqikr Hkh fLFkj gSa\ tk¡p dhft,A

dks.k  ds fy, yac o d.kZ ds vuqikr dks
sine ¼la{ksi esa sin½ dgrs gSaA

PA QB RC
sin

OP OQ OR
     vkfn

   

     
0 A B C D

P
Q

R
S

  



fp=&3

;gk¡ ledks.k ABC esa B = 90° rFkk A =¼fp= (i) esa½ rc dks.k
ds lkeus dh Hkqtk BC lEeq[k Hkqtk o AB layXu Hkqtk ,oa AC d.kZ
Hkqtk gksrh gSA

blh izdkj ledks.k ABC esa ¼fp= (ii)½ B = 90°, C =
rc dks.k ds lkeus dh Hkqtk AB lEeq[k Hkqtk o BC layXu Hkqtk ,oa
AC d.kZ Hkqtk gksxhA

fp= (i) esa sin , cos , tan
BC AB BC

AC AC AB
     

lEeq[k Hktq k

d.k Z Hkqtk

blh izdkj fp= (ii) ds fy, djds ns[kksA

B C

A



(I)

d
.k Z Hkqt

kl
ay
Xu

 H
kqt

k

lEeq[k Hkqtk B C

A

(ii)



d
.kZ Hkqt

k

layXu Hkqtk

l
Ee
q[k
 H
kqt

k
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blh rjg vk/kkj vkSj d.kZ ds vuqikr dks cosine  ¼la{ksi esa cos½ dgrs gSaA

cos 
OA OB OC

OP OQ OR
   vkfn

¼sin, cos, tan vkfn vuqikrksa dks f=dks.kferh; vuqikr dgrs gSaA½

iz'ukoyh & 8-1
;fn ledks.k f=Hkqt ABC esa B ledks.k gS rks fuEufyf[kr esa sin , cos , tanA C A  dk
eku Kkr dhft,&

tcfd

(i) AC=5 AB = 3 BC = 4

(ii) AB = 12 BC = 5 AC = 13

(iii) AB = 5 AC = 13 BC = 12

(iv) BC = 12 AB = 9 AC = 15

vuqikrksa esa laca/k

sin, cos vkSj tan esa laca/k % ledks.k f=Hkqt ABC esa B ledks.k gS ;fn C  gS
rks

tan ¾ 
AB

BC

¾ 
AB AC

AC BC


¾ 
AB BC

AC AC


¾ sin ÷ cos

tan 
sinθ

cosθ

dqN vkSj f=dks.kferh; vuqikr

geus ns[kk ledks.k f=Hkqt ABC ftlesa B ledks.k gS ds C =  ds fy,%&

yac
d.kZ

 ¾ sin
vk/kkj
d.kZ

 ¾ cos
yac

vk/kkj
 ¾ tan

A

B C

  

   

     


fp=&4
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bu vuqikrksa ds O;qRØe rhu vkSj vuqikr gSaA f=dks.kfefr esa bu rhuksa vuqikrksa ds uke
gSa&

d.kZ
yac

¾ cosecant ¼;k cosec½¾
1

sinθ

d.kZ
vk/kkj

¾ secant ¼;k sec½ ¾
1

cosθ

vk/kkj
yac

¾ cotanget  ¼;k cot½ ¾
1

tanθ

djds ns[ksa

 
sin

tan
cos

 
  gks rks cot   dks Hkh sin  o cos   ds :i esa fy[ksa\

f=dks.kferh; vuqikr vkSj ikbFkkxksjl izes; (Trigonometric
Ratio and Pythagoras Theorem)

lHkh f=dks.kferh; vuqikrksa dh vo/kkj.kk ledks.k f=Hkqtksa ls le>h tk ldrh gSA ledks.k
f=Hkqt dh Hkqtkvksa ds chp ikbFkkxksjl izes; ,d laca/k nsrk gSA bldk mi;ksx djds ge
f=dks.kferh; vuqikrksa esas dqN laca/k <wa<+ ldrs gSaA

,d ledks.k f=Hkqt ABC dh ledks.k cukus okyh Hkqtkvksa dh yackbZ a vkSj b gS vkSj
bldk fod.kZ c gS] rks ikbFkkxksjl izes; ds vuqlkj a, b vkSj c ds chp laca/k gksxk%

a2 + b2 = c2 ¼yac2 $ vk/kkj2 ¾ d.kZ2½ ---¼1½

vc ;fn fod.kZ c, vk/kkj b ij  dks.k cukrk gks rks

sin ¾ 
a

c
 vkSj cos ¾ 

b

c

nksuksa i{kksa dk oxZ djsa vkSj tksM+sa

sin2 + cos2 = 
2 2

2 2
  

a b

c c


sin2 + cos2 = 
2 2

2

  a b

c



sin2 + cos2 = 
2

2

c

c
[ a2+b2=c2 laca/k ¼1½ ls]

sin2 + cos2 = 1

sin2 
= sin × sin

a2 = a × a

b2 = b × b

B

C A

90°

c

b

a

fp=&5
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bls vki ,sls Hkh fy[k ldrs gSa%&

sin2 = 1 – cos2 ;k cos2 = 1 – sin2

sin2vkSj cos2 ds laca/k ds mi;qZDr rhuksa dFku lehdj.k ds :i esa gSaA ;s lehdj.k
geus dks.k  ds mu lHkh ekuksa ds fy, fn[kk, gSa tks 0° ls 90° rd gSA ledks.k f=Hkqt esa
¼0  θ  90  ½ ds fy, bUgsa f=dks.kferh; loZlfedk,¡ (Trigonometric identities) dgrs gSaA

dqN vU; loZlfedk,¡ gSa tks tan2 vkSj sec2 rFkk cot2 vkSj cosec2 esa laca/k
crkrh gSaA bUgsa fuEufyf[kr rjg ls Kkr dj ldrs gSaA ns[ksa vkSj le>sa%&

loZlfedk&1 sin2 + cos2 = 1

sin2 ls Hkkx djus ij

2

2

sin θ

sin θ
 $ 

2

2

cos θ

sin θ
 ¾ 2

1

sin θ

1 $ cot2¾ cosec2 ¼loZlfedk&2½ ¼
cos

cot
sin

  
 ½

iqu% ;fn loZlfedk&1 ds nksuksa i{kksa esa 2cos   ls Hkkx djus ij

2

2

sin θ

cos θ
 $ 

2

2

cos θ

cos θ
 ¾ 2

1

cos θ

tan2 + 1 = sec2     ;k 1 + tan2  = sec2  ¼loZlfedk&3½

djds ns[ksa
loZlfedk 1 dh rjg loZlfedk 2 vkSj loZlfedk 3 dks Hkh muds vyx :iksa esa fyf[k,A

f=dks.kferh; vuqikr irk djuk

geus ns[kk fd lHkh Ng f=dks.kferh; vuqikr ,d nwljs ls lacaf/kr gSaA ge ;g Hkh ns[k ldrs
gSa fd ;fn dksbZ ,d f=dks.kferh; vuqikr Kkr gks rks gesa ml dks.k ls cus fdlh Hkh ledks.k
f=Hkqt dh gj nks Hkqtkvksa ds vuqikr dh tkudkjh izkIr gks tkrh gSA

,slk ge ikbFkkxksjl izes; ds mi;ksx ls dj ldrs gSaA ,d f=dks.kferh; vuqikr
ls lHkh] 'ks"k vuqikr ekywe dj ldrs gSaA

mnkgj.k&1- PQR ,d ledks.k f=Hkqt gSA ftlesa Q ledks.k gS rFkk R ¾ 

gesa sin¾ 
3

5
 fn;k gSA D;k blls ge ckdh vuqikr irk dj ldrs gSa\

 sin¾ 
yac
d.kZ

 ¾
PQ 3

  
PR 5
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bls fy[k ldrs gSa] sin ¾ 
3

5

x

x
 ¼pw¡fd 3x o 5x dk vuqikr ogh gS tks 3 vkSj 5 esa gS½

ge dgsaxs PQ = 3x, PR = 5x

ledks.k f=Hkqt PQR esa ] d.kZ2 ¾ yac2 $ vk/kkj2

(5x)2 = (3x)2 $ vk/kkj2

25x2 – 9x2 ¾ vk/kkj2

16x2 ¾ vk/kkj2

(4x)2 ¾ vk/kkj2

;k (4x)2 ¾ (QR)2

;k QR ¾  24x

QR ¾ 4x

vc cos 
vk/kkj
d.kZ


4 4

  
5 5

x

x


blh izdkj 'ks"k f=dks.kferh; vuqikr Kkr fd, tk ldrs gSaA

mnkgj.k&2- ;fn sin¾ 
5

13
 gks rks 'ks"k lHkh f=dks.kferh; vuqikr Kkr dhft,A

gy % gesa fn;k x;k gS%& sin
5

13
---¼1½

sin dk eku Kkr gksus ij cos dk eku dSls fudkysaA

gesa ekywe gS&

sin2 + cos2 = 1

cos  irk djus ds fy, bls ,sls fy[ksaxs&

cos2 = 1 – sin2

cos2 = 1 – 
2

5

13
 
 
 

[fn;k gS sin
5

13
]

cos2 = 1 – 
25

169
 = 

169 –  25

169
 = 

144

169

cos2 = 
2

12

13
 
 
 

P

Q R
fp=&6
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 cos =  
12

13
---¼2½

vc gesa sin vkSj cos ds eku ekywe gSaA vkb, vc tan dk eku irk djrs gaSA

vki tkurs gSa fd& tan¾
sin θ

cosθ
;k sin ÷ cos

  tan¾
5 12

  
13 13



¾ 
5 13

  
13 12



tan¾ 
5

12

vc 'ks"k vuqikr sec, cosec vkSj cot ds eku Kkr djrs gSaA

ge tkurs gSa fd& sec = 
1

cosθ
] cosec = 

1

sin θ
,  cot = 

1

tan θ

vc sec
1 1 13

     
12cosθ 12

13

  

cosec
1 1 13

     
5sin θ 5
13

  

cot
1 1 12

     
5tan θ 5
12

  

mnkgj.k&3- ;fn 
5

sec
3

A ] rks dks.k A ds vU; f=dks.kferh; vuqikr Kkr dhft,&

gy % gesa fn;k gS 
5

sec
3

A --------- (1)

(i) pw¡fd 
1

sec
cos

A
A

  ¼secA dk O;qRØe cosA gS½

1 3
cos

5 5
3

A    gksxkA
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(ii) loZlfedk 1 dk mi;ksx djds sinA dk eku Kkr djsaxsA

2 2sin 1 cosA A 
2

3
1

5

       
9

1
25

 

25 9 16

25 25

 

sin2 A = 
2

4

5

    

4
sin

5
A

(iii) pw¡fd tan A = 
sin A

cos A
 ;k sin A ÷ cos AA

vc tan A 
4 3

5 5
 

4 5 4

5 3 3
  

 
4

tan
3

A  gksxkA

(iv) tanA dk O;qRØe cotA gksrk gS

vr% cotA=
1 1 3

4tan 4
3

A
   gksxk

(v)   cosecA = 
1

sinA
 = 

1
4

5
 = 

5

4

vr% cosecA = 
5

4
 gksxkA
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mnkgj.k&4- ;fn 5 tan ¾ 4 gks rks 
5sin θ – 3cosθ

sin θ+2cosθ
 dk eku Kkr dhft,A

gy % 5tan ¾ 4

rks tan ¾ 
4

5

vc
5sin θ – 3cosθ

sin θ+2cosθ

 = 

sin θ 3cosθ
5 –

cosθ cosθ
sin θ cosθ

2
cosθ cosθ


¼cos ls va'k ,oa gj esa Hkkx nsus ij½

= 
5 tan θ – 3

tan θ + 2
(

sin θ

cosθ
 = tan)

= 

4
5 – 3

5
4

2
5

 
 
 
   
 

 (  tan = 
4

5
)

=  
4 – 3

4 10
5

  =  
1

14
5

= 
5

14

mnkgj.k&5- fdlh ledks.k f=Hkqt ABC esa] ftlesa B ledks.k gSA

;fn tan= 1 gks rks fl) dhft,

fd 2 sin cos = 1

gy % ABC esa tan
BC

AB


;k BC = AB

ekuk AB = BC = k tgka k dksbZ /kukRed la[;k gS

vc AC =    2 2
AB BC  = 2 2k k  = k 2

A

B C
fp=&7
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blfy, sin = 
BC

AC
 = 

1

2
 vkSj cos = 

AB

AC
 = 

1

2

rks 2sin cos = 2
1

2

 
 
 

1

2

 
 
 

 = 1     2 2 2 

;k 2sin cos= 1 ;gh fl) djuk FkkA

iz'ukoyh & 8-2
1- fuEufyf[kr esa dksbZ ,d f=dks.kferh; vuqikr fn;k x;k gSA 'ks"k f=dks.kferh;

vuqikr Kkr djsa%&

(i) tan = 
3

4
(ii) sin

5

13
(iii) cos

1

3

(iv) cot1 (v) cosecA = 
5

4
(vi) sec

(vii) cosecA 10

2- ;fn cot
21

20
 gks] rks sin × cosdk eku Kkr dhft,A

3- ;fn cosA = 
4

5
 gks] rks 

cot A– sinA

2tanA
 dk eku Kkr dhft,A

4- ;fn sec ¾ 
5

3
 gks] rks 

tan θ – sinθ

1 tan θ.sinθ
 dk eku Kkr dhft,A

5- ;fn sinA ¾
1

3
 gks] rks cosA,  cosecA + tanA,  secA dk eku Kkr dhft,A

6- fdlh ledks.k ABC esa C ledks.k gks rFkk tanA = 
1

3
 gks] rks sinAcosB +

cosA sinB dk eku Kkr dhft,A

7- ;fn cotA = 
3

4
 gks] rks 

sin A + cosA

sin A – cosA
 dk eku Kkr dhft,

8- ;fn sin ¾ 
4

5
 gks] rks 

4 tan θ – 5cosθ

secθ  4cotθ
 dk eku Kkr dhft,A
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dqN fo'ks"k dks.kksa ds fy, f=dks.kferh; vuqikr

ledks.k f=Hkqt esa  ¾ 0°] 30°] 45°] 60° vFkok 90° ds fy, f=dks.kferh; vuqikrksa ds eku
T;kfefr dk mi;ksx dj irk dj ldrs gSaA vkb, ns[ksa%&

45° ds fy, f=dks.kferh; vuqikr

f=Hkqt ABC ledks.k f=Hkqt gSA ftlesa B ledks.k gS rFkk C = 45° gSA

Li"V gS fd A Hkh 45° dk gksxkA

;fn BC = a gks rks

AB = a ¼D;ksa½

¼fdlh f=Hkqt esa cjkcj dks.kksa ds lkeus dh Hkqtk,¡ cjkcj gksrh gSaA½

vc AC2 = AB2 + BC2 ¼ikbFkkxksjl izes; ls½

= a2 + a2  = 2a2

AC = a 2

 C = 45° ds fy, BC vk/kkj] AB yac vkSj AC d.kZ gSA

 sin C = sin 45° = 
AB 1

    
AC 2 2

a

a
 

cos 45° = 
BC 1

    
AC 2 2

a

a
 

tan 45° = 
AB

   1
BC

a

a
 

cot 45° = 
1 1

tan 45 1



 = 1

sec 45° = 
1 1

2
1cos 45

2

 


cosec 45° = 
1 1

2
1sin 45

2

 


30° ds fy, f=dks.kferh; vuqikr

ABD ,d leckgq f=Hkqt gS ftldh izR;sd Hkqtk 2a o izR;sd dks.k 60° gSA

B ls AD ij yac MkysaA

A

B C
45°

fp=&8

a

a
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;g AD dks C ij feysxkA

 AC = CD = a ¼D;ksa\½

ABC = DBC = 30° ¼D;ksa\½

¼leckgq f=Hkqt ds fdlh 'kh"kZ ls lkeus okyh Hkqtk ij Mkyk x;k yac ml Hkqtk
dks nks cjkcj Hkkxksa esa ckaVrk gS ,oa 'kh"kZ ds dks.k dks lef}Hkkftr Hkh djrk gSA½

vc ledks.k f=Hkqt ACB esa C ledks.k gSA

ABC = 30° rFkk bl dks.k ds fy, BC vk/kkj] AC yac vkSj AB d.kZ
gSA

BC2 = AB2 – AC2 ¼BC2 +  AC2  = AB2  ls½

= (2a)2 – (a)2  = 4a2 – a2

= 3a2 = a2.3

BC = a. 3

vc gekjs ikl AB, BC vkSj AC ds eku gSaA

vki budh lgk;rk ls 30° ds fy, f=dks.kferh; vuqikrksa ds eku viuh dkWih esa
fyf[k,A vkids lkfFk;ksa us tks eku fudkys gSa muls feykb,A

60° ds fy, f=dks.kferh; vuqikr

f=Hkqt ABC esa A = 60° gSA

bl dks.k ds fy, yac BC  3a  gSA

vk/kkj AC (= a) rFkk d.kZ AB (= 2a) gSA

sin 60° = 
BC 3 3

    
AB 2 2

a

a
 

cos 60° = 
AC 1

    
AB 2 2

a

a
 

tan 60° =
BC 3

    3
AC

a

a
 

'ks"k vuqikr lkfFk;ksa ds lkFk feydj izkIr dhft,A

0° ds fy, f=dks.kferh; vuqikr

0° ds dks.k ds fy, f=dks.kferh; vuqikr Kkr djus ds fy, gesa ledks.k f=Hkqt ds ckjs esa
lkspuk gksxk ftldk ,d dks.k 0° dk gksA  D;k ,slk f=Hkqt laHko gS\ ¼bl loky ij vius
lkfFk;ksa ls ppkZ dhft,A½

30°

A

D

BC

a

a

2a

fp=&9

30°

A

D

BC

a

a

2a

fp=&10

60°

2a

3a



166 xf.kr&9

;gk¡ ge bl ckr ij fopkj djsaxs fd fdlh ledks.k f=Hkqt dk dksbZ U;wu dks.k
yxkrkj NksVk vkSj NksVk gksrk tk, rks mldh Hkqtkvksaa dh yackb;ksa esa dSlk cnyko fn[kkbZ
iM+rk gSA

f=Hkqt PQR ,d ledks.k f=Hkqt gSA PQR og dks.k gS ftls 0° rd NksVk djuk
gSA fp= (i) ls (vi) esa Øe'k% dks.k  dks NksVk gksrk gqvk fn[kk;k x;k gSA

dks.k dks NksVk djrs tkus ij yac PR esa D;k dksbZ cnyko vk jgk gS\

D;k d.kZ QP esa Hkh dksbZ cnyko fn[kkbZ iM+ jgk gS\

vki ns[k jgs gSa tSls&tSls  de gks jgk gS PR Hkh NksVk gksrk tk jgk gSA

tc  yxHkx 'kwU; ds cjkcj gks tk,xk rc PR Hkh yxHkx 'kwU; ds cjkcj gksxkA

vr% tc = 0 gksxk rc yac PR = 0

blds lkFk gh QP Hkh NksVk gks jgk gS vkSj yxHkx vk/kkj QR ds cjkcj gksrk tk
jgk gSA

vr% = 0 ij vk/kkj QR ¾ d.kZ QP

vr% sin 0° = 
PR 0

  
QP QP

  = 0

cos 0° = 
QR

QP  = 1   ¼ QR QP  fn;k gS½

tan 0° = 
PR 0

  
QR QR

  = 0

cot 0° = 
QR QR

  
PR 0

  = vfu/kkZfjr ¼fdlh ifjes; la[;k ds gj esa

'kwU; gks rks og vfu/kkZfjr gS½

sec 0° = 
QP

QR  = 1

fp=&11
(v)(i) (ii) (iii) (iv)

P

Q R


P

Q R


P

Q R


P

Q R
 P

Q R


PQ R


(vi)
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cosec 0° = 
QP QP

  
PR 0

  = vfu/kkZfjr

90° ds fy, f=dks.kferh; vuqikr

90° dks.k ds f=dks.kferh; vuqikr Kkr djus ds fy, ,slk ledks.k f=Hkqt ysuk gksxk ftldk
,d U;wudks.k c<+rs&c<+rs 90° gh gks tk,] ml f=Hkqt dh Hkqtkvksa dh yackb;ksa esa D;k ifjorZu
fn[kkbZ iM+rk gS\

f=Hkqt PQR ,d ledks.k f=Hkqt gS ftlds PQR dks yxkrkj 90° rd c<+kuk gSA
fp=&12 esa (i) ls (v) rd Q dks Øe'k% c<+rk gqvk fn[kk;k x;k gSA

dks.k Q dks c<+kus ij vk/kkj QR esa D;k dksbZ cnyko vk jgk gS\

D;k d.kZ PQ esa Hkh dksbZ ifjorZu fn[k jgk gS\

vki ns[k jgs gSa fd Q dk eku c<+krs tkus ij vk/kkj QR NksVk gksrk tk jgk gS rFkk
tc Q = 90° gksxk rc QR = 0 gks tk,xkA blds lkFk gh PQ Hkh NksVk gksrk tk jgk gS vkSj
yxHkx yac PR ds cjkcj gksrk tk jgk gSA

vr% Q = 90° ij d.kZ PQ = yac PR vkSj vk/kkj QR = 0

vc Sin 90° =   = 
PR

PQ  = 1

Cos 90° =  = 
QR

PQ  = 
0

1
 = 0

tan 90° =  = 
PR

QR  = 
PR

0
 =  vfu/kkZfjr

blh izdkj vU; vuqikrksa ds fy, eku fyf[k,A

fp=&12
(v)

P

QR

(i)

P

QR

(ii)

P

QR

(iii)

P

QR
(iv)

P

QR
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dks.kksa ds f=dks.kferh; vuqikr

lkj.kh&1

dks.k 0° 30° 45° 60° 90°

vuqikr

sin 0
1

2

1

2
3

2
1

cos 1
3

2

1

2
1

2
0

tan 0
1

3
1 3 vfu/kkZfjr

cot vfu/kkZfjr 3 1
1

3
0

sec 1
2

3 2 2 vfu/kkZfjr

cosec vfu/kkZfjr 2 2
2

3
1

mnkgj.k&6- eku Kkr dhft,&

cos 60°  cos 30° + sin 60° sin 30°

gy % cos 60°  cos 30° + sin 60° sin 30° esa eku j[kus ij

= 
1 3 3 1

      
2 2 2 2

  

= 
3 3

  
4 4

  = 
3

2  
4



= 
3

2

mnkgj.k&7- eku Kkr dhft,&

2 2 25sin 30   cos 45  –  4 tan 30

2sin 30  cos30   tan 45

   
   

tan 90°, sec 90°, cot 0°,
cosec 0° vfuèkkZfjr gSaA
90° ls FkksM+s ls de eku
ij x.kuk djsa rks tan
vkSj sec dk eku cgqr
gh vfèkd gksxkA 90° dh
rjQ vkrs tkrs ;g eku
vuar gksrk tkrk gSA

blh rjg cot vk Sj
cosec Hkh  ds 0° rd
igqaprs&igqaprs vuar gksrs
tkrs gSa vkSj buds eku
fuèkkZfjr ugha fd, tk
ldrsA
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gy %
2 2 25sin 30   cos 45  –  4 tan 30

2sin 30  cos30   tan 45

   
     esa eku j[kus ij

     2221 1 1
2 2 3

5    –  4

1 3
2      1

2 2

 


 
   

 

5 1 4
   –

4 2 3
3

  1
2






= 

15 6 –  16

12
3  2

2




 = 

21 –  16

12
3  2

2


= 
5 2

  
12 3 2




 =  
5

6 3 2

=  
 
 
2 – 35

  
6 2 3 2 – 3




¼ifjes;hdj.k djus ;kus gj dks ifjes; la[;k cukus ij½

= 
 
 

5 2 – 3

6 4 – 3
 = 

 5 2 – 3

6
    22

(2 3)(2 3) 2 3   

mnkgj.k&8- lR;kiu dhft,&

cos2 30° – sin2 30° = cos 60°

gy %  cos2 30° – sin2 30°

= (cos 30°)2 – (sin 30°)2

= 

2 2
3 1

 –  
2 2

   
       

= 
3 1

 –  
4 4

  =  
3 –1

4
 = 

2

4

= 
1

2
 =  cos 60°
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iz'ukoyh & 8-3
1- fuEufyf[kr esa ls lgh fodYi pqfu,&

(i)
2

2

1 –  tan 45

1  tan 45


 

 =

(a) 1 (b) tan90° (c) 0 (d) sin45°

(ii) 2

2 tan 30

1 – tan 30



 ¾

(a) sin 60° (b) sin 30° (c) tan 60° (d) cos 60°

2- fuEufyf[kr ds eku Kkr dhft,&

(i) cos 30° cos 45° – sin 30° sin 45° (ii) tan 30° sec 45° + tan 60° sec 30°

(iii) cosec 30° + cot 45° (iv)
cot 60

sec30  – tan45


 

(v) tan2 60° + tan2 45° (vi)
cos30   sin 60

1 cos 60   sin 30

  
   

(vii)
2 2

2

sin 45   cos 45

tan 60

  


(viii)
sin 30  –  sin 90   2cos 0

tan 30  tan 60

   
 

3- tk¡fp, lR; ;k vlR;&

(i) sin 30° cos 60° + cos 30° sin 60° = tan 90°

(ii) 1 – 2sin2 30° = cos2 60° (iii) 2cos2 45° – 1 = cos 90°

(iv) sin2 45° = 1 – cos2 45° (v) sin2 60° + cos2 60° = 1

f=dks.kferh; lehdj.k

ftl izdkj ,d pj jkf'k okys chth; lehdj.kksa dks gy dj vKkr jkf'k x, y, z, ... vkfn
jkf'k dk eku Kkr djrs gSa] mlh izdkj f=dks.kferh; lehdj.k dks gy dj vKkr dks.k
 dk eku Kkr fd;k tkrk gSA bl Hkkx esa ge mu f=dks.kferh; lehdj.kksa dk v/;;u
djsaxs ftuesa pj ¼vKkr½ dks.k  dk eku 0° vkSj 90° ds e/; gksA

mnkgj.k&8- lehdj.k 2sin  – 1 = 0 dks gy dhft,] ;fn 0°  90°

gy % 2sin  – 1 = 0

2sin  = 1  ;k sin  = 
1

2
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sin  = sin 30°
1

sin 30   
2

   
 


 = 30°

mnkgj.k&9- lehdj.k 3 tan  = 1 dks gy dhft, ;fn 0°  90°

gy % 3 tan  = 1 ;k tan  = 
1

3

tan  = tan 30°
1

tan 30   
3

   
 


 = 30°

iz'ukoyh & 8-4
fuEufyf[kr f=dks.kferh; lehdj.k dks ds eku ds fy, gy dhft,] tcfd 0°  90°

1. sin  = cos  2. 2cos  = 1 3. 2sin2  = 
1

2

4. 3tan2  – 1 = 0 5. 2sin  = 3 6. tan  = 0

7. 3cosec2  = 4 8. 2cos2  = 
1

2
9. 4sin2  – 3 = 0

10. 4sec2  – 1 = 3 11. cot2  = 3

f=dks.kferh; vuqikr ds vuqiz;ksx

vHkh rd geus ftrus dks.kksa ds f=dks.kferh; vuqikrksa ds ckjs esa i<+k gS os dks.k fdlh ledks.k
f=Hkqt ds gh dks.k FksA ledks.k f=Hkqt ds vfrfjDr vU; f=Hkqtksa] prqHkqZtksa] iapHkqtksa] cgqHkqtksa
esa Hkh ;s f=dks.kferh; vuqikr gksrs gSa vkSj buds eku fuf'pr gksrs gSaA ;s bu dks.kksa ds fof'k"V
xq.k gksrs gSaA vFkkZr~ fdlh Hkh vkÑfr esa dks.kksa ds eku Kkr gksus ij f=dks.kferh; vuqikr dh
lgk;rk ls Hkqtkvksa dh eki Kkr dj ldrs gSaA bls ge fuEufyf[kr mnkgj.k ls le>saxs&

mnkgj.k&10- ,d f=Hkqt ysrs gSa ABC ftl esa B = 45°

vkSj C = 30° AB = 5 lseh- f=Hkqt esa dksbZ Hkh
dks.k 90° va'k dk ugha gSA      

A

B C
30°45°

fp=&13
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D;k ge bl tkudkjh ls AC o BC irk dj ldrs gSa\

'kh"kZ A ls Hkqtk BC ij ,d yac [khapsa tks mls D ij dkVsA

vc f=Hkqt ABD dks ysa rks

sin 45° = 
AD

AB
 = 

AD

5

;kus AD = 5 sin 45° = 
5

2

ge BD irk dj ldrs gSaA jsgkuk us dgk bl f=Hkqt esa AD = BD

D;k vkidks ;g Bhd yxrk gS\

;s nksuksa cjkcj D;ksa gSa\

vc f=Hkqt ADC dks ns[ksa

sin 30° = 
AD

AC

AC = 
AD

sin 30

;kus AC = 
5

2
 × 

1

sin 30

       = 
5

2
 × 2 = 5 2

vkSj DC = AC cos30° = 5 2  × 
3

2

= 
5 3

2



BD vkSj DC nksuksa dks tksM+ dj BC izkIr djrs gSaA

BC = 
5

2
 + 

5 3

2
 = 

 5 1 3

2



vr% AB = 5, AC = 5 2 vkSj BC = 
 5 1 3

2



A

B C
45°

fp=&14D

     

A

B C
30°45°

fp=&15D
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30° 45°

     

B

A

C 60°

A

B C45°
     

A

B C
60° 60°

     

B C

A
 

 

60°

djds ns[ksa
lHkh Hkqtk,a Kkr djsa

1. 2.

3. 4.

geus lh[kk
1- f=dks.kferh; vuqikrksa dks fuEufyf[kr izdkj ls Kkr djrs gSa&

sin
yEc

d.kZ
  cos

vk/kkj

d.kZ
  tan

yEc

vk/kkj
 

cosec
d.kZ

yEc
  sec

d.kZ

vk/kkj
  cot

vk/kkj

yEc
 

2- f=dks.kferh; vuqikrksa esa laca/k gksrk gS tSls& 
sin

tan
cos

 
 ] 

1
cosec

sin
 

 ]

1
sec

cos
 

 ] 
1

cot
tan

 


3- ;fn U;wudks.k f=Hkqt dk ,d f=dks.kferh; vuqikr Kkr gS rks 'ks"k f=dks.kferh;
vuqikr vklkuh ls Kkr dj ldrs gSa\

4- ge fofHkUu dks.k tSls 0º, 30º, 45º, 60º vkSj 90º ds f=dks.kferh; vuqikrksa ds eku
Kkr dj ldrs gSaA

5- sinA ;k cosA dk eku 1 ls T;knk ugha gks ldrk tcfd secA ;k cosecA dk eku
ges'kk 1 ls T;knk ;k 1 gksxkA

6- 3 loZlfedk,¡ gSa%&

2 2sin cos 1  
2 21 cot cosec    tgk¡  0

2 21 tan sec     tgk¡  90º


