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3

f=kdks.kferh; iQyu- I

vki fiNyh d{kkvksa esa] f=kdks.kferh; vuqikrksa osQ ckjs esa i<+ pqosQ gSaA ;kn dhft, fd geus ,d
ledks.k f=kHkqt dh Hkqtkvksa osQ vuqikrksa dks fuEu izdkj ls ifjHkkf"kr fd;k Fkk %

c a c
sin ,cos , tan

b b a
θ = θ = θ =  vkSj 

b b a
cosec , sec , cot

c a c
θ = θ = θ =

geus bu f=kdks.kferh; vuqikrksa ds chp esa lEcU/ksa dks
Hkh LFkkfir fd;k Fkk] tSls%

2 2 2 2 2 2sin cos 1, sec 1 tan , cosec 1 cotθ + θ = θ = + θ θ = + θ

vHkh rd izkIr tkudkjh dks ge iQyuksa osQ :i esa Hkh crkus dk
iz;kl djsaxsA

bl ikB esa ge f=kdks.kferh; foKku dks iQyukRed mixeu
(Functional Approach) dk mi;ksx djrs gq, fodflr djsaxsA ge
bdkbZ o`̀̀Ùk dk mi;ksx djrs gq,] f=kdks.kferh; iQyuksa dh vo/kj.kk dks fodflr djsaxsA ge dks.k
dh jsfM;u eki dk o.kZu djsaxs vkSj f=kdks.kferh; iQyuks a dks ifjHkkf"kr djsaxsA tSls%
y sin x, y cos x, y tan x, y cot x, y sec x, y cosecx, y a sin x, y bcos x= = = = = = = =  bR;kfn] tgk¡
x vkSj y okLrfod la[;k,¡ gSaA ge y sin x, y cos x, y tan x,= = =  y cot x, y secx, y cosecx,= = =

y a sin x, y a cos x= =  bR;kfn tSls iQyuksa dk vkys[k Hkh [khpsaxsA

   mís';
bl ikB ds vè;;u ds ckn] vki fuEufyf[kr esa leFkZ gks tk;saxs %

• /ukRed rFkk Í.kkRed dks.kksa dks ifjHkkf"kr djuk

• fMxzh vkSj jsfM;u dks ,d dks.k dh eki ds :i esa ifjHkkf"kr djuk

• ,d dks.k dh eki dks fMxzh ls jsfM;u esa rFkk jsfM;u ls fMxzh esa cnyuk

• lw=k r= θl dks crkuk] tcfd r rFkk θ  osQ lkekU; vFkZ gSa

• lEcU/ r= θl  dk mi;ksx djrs gq,] iz'uksa dks gy djuk

• ,d okLrfod la[;k ds f=kdks.kferh; iQyu dks ifjHkkf"kr djuk

• f=kdks.kferh; iQyuksa ds vkys[kksa dks [khapuk vkSj

• f=kdks.kferh; iQyuksa ds vkys[kksa ls fu"d"kZ fudkyuk

fp=k 3.1

C
θ

B a

bc

A
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iwoZ Kku
• ,d dks.k dh ifjHkk"kk

• ljy dks.k] ledks.k vkSj laiw.kZ dks.k dh vo/kj.kk,¡

• oÙ̀k vkSj mlls lEcfU/r vo/kkj.kk;sa

• fo'ks"k xq.kuiQy% ( )
2 2 2a b a b 2ab± = + ± , ( ) ( )

3 3 3a b a b 3ab a b± = ± ± ±

• ikbFkkxksjl izes; vkSj ikbFkkxksjh; la[;kvksa dk Kku

3.1 ,d dks.k dh o`Ùkh; eki
,d dks.k nks fdj.kksa dk lfEeyu gS ftudk izkjfEHkd fcUnq mHk;fu"B gksrk gSA dks.k fdj.k osQ
izkjfEHkd fcUnq ds fxnZ ?kweus ls Hkh curk gSA Í.kkRed ;k /ukRed dks.kksa dk cuuk fdj.k ds
nf{k.kkorZ ;k okekorZ ?kqeko ij fuHkZj djrk gSA

3.1.1 bdkbZ oÙ̀k

,slk ns[kk tk ldrk gS fd tc ,d js[kk[k.M izkjfEHkd fcUnq ds fxnZ ,d pØ iwjk djrk gS] rks
mldk vUr fcUnq ,d oÙ̀k cukrk gSA ;fn bl js[kk[kaM dh yEckbZ ,d bdkbZ gks] rks oÙ̀k ds v/
ZO;kl dh yEckbZ Hkh ,d bdkbZ gksxh vkSj oÙ̀k ,d bdkbZ oÙ̀k dgyk,xkA

3.1.2 jsfM;u

va'k ;k fMxzh eki ds vfrfjDr jsfM;u] dks.k eki dk nwljk ek=kd gSA jsfM;u ò̀Ùk osQ osQUnz ij cus
dks.k oQks ekius dh bdkbZ gS] tc ;g dks.k òÙk osQ osQUnz ij v/ZO;kl (r) osQ rqY; pki ls cuk gksA

tc ,d bdkbZ pki }kjk bdkbZ oÙ̀k ds osQUnz ij ,d dks.k cuk;k tkrk gS] rks mldh eki ,d jsfM;u
gksrh gSA

r = 1
X

r = 1
θ

0

Y

X′

Y′

fp=k 3.2

fVIi.kh% jsfM;u ,d vpj eki dk dks.k gksrk gS vFkkZr~ ,d oÙ̀k dk pki] ftldh yEckbZ oÙ̀k
dh f=kT;k osQ cjkcj gks] osQ }kjk osQUnz ij cuk, x, dks.k dh eki ges'kk leku gksrh gS] pkgs
oÙ̀k dh f=kT;k tks Hkh gksA

3.1.3 va'k (fMxzh) vkSj  jsfM;u dks.kksa esa lEca/

;fn bdkbZ pki }kjk oÙ̀k osQ osQUnz ij cus dks.k dh eki 1 jsfM;u gS] rks oÙ̀k dh ifjf/ 2π  }kjk
oÙ̀k osQ osQUnz ij cus dks.k dh eki 2π  jsfM;u gSA ( r 1)=Q

∴    2π  jsfM;u = 360°  ⇒ π jsfM;u = 180°
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2

π

 jsfM;u  =  90°  ⇒  
4

π

  jsfM;u  =  45°

vkSj 1 jsfM;u = 
360

2

°

 
 

π 
 = 

180
°

 
 

π 
 ;k 1° = 

2

360

π

 jsfM;u = 
180

π

 jsfM;u

mnkgj.k 3.1.  cnfy, %

(i) 90º dks jsfM;u esa (ii) 15º dks jsfM;u esa

(iii) 
6

π

 jsfM;u dks va'k esa (iv) 
10

π

 jsfM;u dks va'k esa

gy % (i)      1°  = 
2

360

π

jsfM;u ⇒  90° = 
2

90
360

π
× jsfM;u ;k 90° = 

2

π

 jsfM;u

(ii) 15° = 
2

15
360

π
×  jsfM;u ;k 15° = 

12

π

jsfM;u

(iii)      1 jsfM;u = 
360

2

°

 
 

π 
 ⇒ 

6

π

 jsfM;u = 
360

2 6

°

π 
× 

π 
 ⇒ 

6

π

 jsfM;u = 30°

(iv)    
10

π

 jsfM;u = 
360

2 10

°

π 
× 

π 
 ;k 

10

π

 jsfM;u = 18°

    ns[ksa vkius fdruk lh[kk 3.1

1. fuEufyf[kr dks.kksa (va'k esa) dks jsfM;u esa cnfy;s %

(i)  60° (ii)    15°       (iii)   75°   (iv)   105°    (v)   270°

2. fuEufyf[kr dks.kksa dks va'k (fMxzh) esa cnfy;s %

(i) 
4

π

(ii)  
12

π

 (iii)    
20

π

      (iv)   
60

π

      (v)    
2

3

π

3. ,d f=kHkqt osQ dks.k 45º ,65º  vkSj 70º  gSA bu dks.kksa dks jsfM;u esa O;Dr dhft,A

4. ,d prqHkqZt osQ rhu dks.k ,
6 3

π π

 vkSj 
2

3

π

 gaSA prqHkqZt osQ pkSFks dks.k dks jsfM;u esa Kkr

dhft,A

5.
6

π

 dk iwjd dks.k jsfM;u esa Kkr dhft,A

3.1.4 pki dh yEckbZ vkSj o`Ùk dh f=kT;k osQ chp lEca/

,d f=kT;k dks.k (,d jsfM;u dk dks.k) dsUnz ij ml pki }kjk cuk;k tkrk gS] ftldh yEckbZ o`̀Ùk
dh f=kT;k osQ cjkcj gksA nks jsfM;u dk dks.k dsUnz ij ml pki }kjk cuk;k tkrk gS ftldh yEckbZ
f=kT;k ls nqxquh gks] ;fn pki dh eki f=kT;k dh  2½ xquh gks] rks dks.k dh eki  2½ jsfM;u gksxhA
mijksDr lHkh oqQN dks ge bl lkj.kh ls i<+ ldrs gSa%



58

  f=kdks.kferh; iQyu-I

xf.kr

ekWM~;wy - I

leqPp;]
laca/ ,oa
iQyu

fVIi.kh

pki dh yEckbZ (l) oÙ̀k (f=kT;k = r) ds osQUnz ij cuk dks.k θθθθ (jsfM;u esa)

r 1

2r 2

(2½)r 2½

4r 4

blfy,] 
r

θ =
l

   ;k r= θl  tcfd r = f=kT;k]

θ =  osQUnz ij cuk dks.k (jsfM;u esa) vkSj l  = pki dh yEckbZ

vr%] ge dg ldrs gS fd osQUnz ij cuk dks.k] pki dh yEckbZ vkSj oÙ̀k dh f=kT;k osQ
vuqikr osQ cjkcj gksrk gSA

fVIi.kh% mijksDr lacU/ ij igq¡pus osQ fy, geus dks.k osQ jsfM;u eki dk mi;ksx fd;k gS u

fd va'k eki dkA bl izdkj] laca/ 
r

θ =
l
 dsoy rHkh ekU; gS] tc dks.k dks jsfM;u esa ekik

x;k gksA

mnkgj.k 3.2.  10 lseh yEckbZ okys pki }kjk oÙ̀k osQ osQUnz ij cuk;s x;s dks.k dh eki jsfM;u

esa Kkr dhft,] tcfd oÙ̀k dh f=kT;k 35 lseh gSA

gy %  l = 10lsehú vkSj r = 35 lseh

r
θ =

l
 jsfM;u ;k 

10

35
θ =  jsfM;u ;k 

2

7
θ =  jsfM;u

mnkgj.k 3.3.   ,d oÙ̀kh; iVjh ij ,d jsy lM+d oØ cukuk gSA bl oÙ̀kh; iVjh dk v/ZO;kl

D;k gksxk] ;fn jsy lM+d oØ 500 eh dh nwjh esa  45º dk dks.k ?kwerk gS \

gy % dks.k θ  fMxzh esa fn;k gqvk gSA lw=k r= θl  dk mi;ksx djus osQ fy,] igys dks.k θ  dks
jsfM;u esa cnyuk gksxkA

45 45
180

π
θ = ° = ×  jsfM;u =

4

π

 jsfM;u ....(1)

vc l = 500 eh ....(2)

l = r θ  ⇒  r =

θ

l
      ∴  500

r

4

=
π

 [ (1) vkSj (2) osQ iz;ksx ls]

4
500= ×

π

 eh = 2000 ×0.32 eh 
1

0.32
 

= 
π 

 = 640 eh

mnkgj.k 3.4.  ,d jsyxkM+h ,d oÙ̀kh; iVjh ij 60 fdeh izfr ?kaVk dh pky ls py jgh gSA ;fn

oÙ̀kh; iVjh dh f=kT;k 
5

6
 fdeh gS] rks og 15 lsoaQM esa fdrus jsfM;u dk dks.k ?kwe tk;sxhA
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gy % jsyxkM+h dh pky 60 fdeh izfr ?kaVk gSA 15 lsoaQM esa ;g xkM+h 
60 15

60 60

×

×

1

4
=  fdeh pysxhA

∴ l
1

4
=  fdeh vkSj 

5
r

6
=  fdeh            ∴  

1

4
5r

6

θ= =
l

 jsfM;u  
3

10
= jsfM;u

  ns[ksa vkius fdruk lh[kk 3.2

1. fuEufyf[kr dks.kksa dks jsfM;u esa cnfy;s %
(a) 30°   (b) 60°    (c) 150°

2. fuEufyf[kr dks.kksa dks va'kksa (fMxzh) esa cnfy;s %

(a) 
5

π

 (b) 
6

π

   (c) 
9

π

3. ;fn oÙ̀k dh f=kT;k 15 lseh gks] rks 2.5 lseh yEckbZ dh eki ds pki }kjk osQUnz ij cuk;s
x, dks.k dh eki va'kksa vkSj jsfM;uksa esa Kkr dhft,A

4. ,d jsyxkM+h ,d oÙ̀kh; iVjh ij 20 fdeh izfr ?kaVk dh pky ls py jgh gSA ;fn oÙ̀kh; iVjh

dh f=kT;k 
1

12
 fdeh gks] rks xkM+h 3 lsoaQM esa fdrus jsfM;u dk dks.k ?kwe tk,xh \

5. ,d oÙ̀kh; iVjh ij ,d jsy lM+d oozQ cukuk gSA bl oÙ̀kh; iVjh dh f=kT;k D;k gksxh] ;fn
jsy lM+d oozQ 100 ehVj dh nwjh esa 60º dk dks.k ?kwerk gS \

6. fuEu lkj.kh dks l, r vkSj ^θ * osQ fy, iwjk dhft, tgk¡ ;s lkekU; vFkZ esa fy, x, gSaA

l r θθθθ

(a) 1.25 eh ....... 135°

(b) 30  lseh .......
4

π

(c) 0.5  lseh 2.5 eh ........

(d) ......... 6 eh 120°

(e) ......... 150  lseh
15

π

(f) 150  lseh 40 eh ........

(g) ........ 12 eh
6

π

(h) 1.5 eh 0.75 eh ........

(i) 25 eh ........ 75°

3.2 f=kdks.kferh; iQyu
bdkbZ oÙ̀k dh jpuk djrs le; gesa irk pyrk gS fd ‘0’ vkSj 2π  osQ chp dh izR;sd okLrfod
la[;k osQ fy, la[;kvksa x vkSj y ds ,d Øfer ;qXe dk vfLrRo gksrk gSA ;g Øfer ;qXe (x, y)

fcUnq ^P* ds funsZ'kkadksa dks fu:fir djrk gSA
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X
θ

Y

X′

Y′

P( , )x y

0
                        

X
θ

Y

X′

Y′

P( , )x y

0

(i)                                                                                    (iii)

X
θ

Y

X′

Y′

P( , )x y

0
                            

X
θ

Y

X′

Y′

P( , )x y

0

(ii)                                                                                       (iv)

fp=k 3.3

;fn ge bdkbZ òÙk ij 0ºθ =  ij fopkj djsa rks gesa ,d fcUnq izkIr gksxk ftlds funsZ'kkad (1, 0) gkasxsA

;fn 
2

π
θ =  gks] rks bdkbZ oÙ̀k ij laxr fcUnq osQ funsZ'kkad (0,1)  gksaxsA

mQij nh xbZ vkoQ̀fr;ksa ls gesa irk pyrk gS fd fcUnq dh fLFkfr pkgs oqQN Hkh gks] izR;sd okLrfod
la[;k θ  osQ fy, ,d vf}rh; Øfer ;qXe (x, y)  gksrk gSA x vkSj y dk eku Í.kkRed ;k /ukRed
gksrk gS] rFkk ;g bl ckr ij fuHkZj djrk gS fd fcUnq fdl prqFkkZa'k esa gSA

,d bdkbZ oÙ̀k esa fdlh fcUnq P(x, y)  osQ fy, f=kdks.kferh; iQyu fuEu izdkj ls ifjHkkf"kr fd,
tk ldrs gSa %

sin yθ = , cos xθ = , 
y

tan ( x 0)
x

θ = ≠tcfd

x
cot ( y 0)

y
θ = ≠tcfd , 

1
sec ( x 0)

x
θ = ≠tcfd , 

1
cosec ( y 0)

y
θ = ≠tcfd

ekuk fd fcUnq ‘P’ viuh ewy fLFkfr ls okekorZ fn'kk esa xfr djrk gSA rc pkjksa prqFkk±'kksa esa fcUnq
‘P’ dh fofHkUu fLFkfr;ksa osQ fy,] fofHkUu dks.k ' 'θ  cusaxsA Åij dh xbZ ppkZ dks ge fuEu izdkj
ls Hkh crk ldrs gSaA ' 'θ  osQ eku ij fuHkZj djrs gq,]

I prqFkk±'k esa]  x vkSj y /ukRed gksaxsA

II prqFkk±'k esa]  x ½.kkRed rFkk y /ukRed gksxkA

III prqFkk±'k esa]  x vkSj y ½.kkRed gksaxsA

IV prqFkk±'k esa]  x /ukRed rFkk y ½.kkRed gksxkA
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;k bl izdkj fy[k ldrs gSa %

I prqFkk±'k II prqFkk±'k III prqFkk±'k IV prqFkk±'k
lHkh /ukRed sine /ukRed tan /ukRed cos /ukRed

cosec /ukRed cot /ukRed sec /ukRed

fdl prqFkk±'k esa D;k /ukRed gksxk] bls ;kn j[kus osQ fy, fuEu dks nsf[k, %
lHkh sin tan cos

prqFkk±'k I II III IV

;fn ,d bdkbZ oÙ̀k esa ,d fcUnq ‘P’ osQ funsZ'kkad (x, y)

gaS vkSj bl fcUnq dh fLFkfr ls okLrfod la[;k ' 'θ  curh
gks] rc   sin θ  = y vkSj cos xθ =  gksxkA bldk vFkZ gS fd
fcUnq osQ funsZ'kkad (cos , sin )θ θ  Hkh fy[ks tk ldrs gSaA

vkÑfr 3.4 eas] vki ns[ksaxs fd tc ¯cnq ‘P’ bdkbZ oÙ̀k
ij xfr djrk gS] rks x dk eku ‘−1’ vkSj ‘+1’ osQ chp
esa fLFkr gksrk gS lkFk gh ‘y’ dh fLFkfr esa Hkh ,slh gh
gksrh gSA

bl izdkj] bdkbZ oÙ̀k ij] izR;sd ‘P’ osQ fy, 1 x 1− ≤ ≤

vkSj 1 y 1− ≤ ≤  blls ge fu"d"kZ fudkyrs gSa fd ' 'θ  osQ izR;sd eku osQ fy,] 1 cos 1− ≤ θ ≤  vkSj
1 sin 1− ≤ θ ≤

vFkkZr~ cos θ  vkSj sin θ  ds eku dHkh Hkh ‘1’ ls vf/d ugha gks ldrs gSa] rFkk –1 ls de ugha gks
ldrsA

mnkgj.k 3.5.  fuEufyf[kr iQyuksa ds fpÉ Kkr dhft;s %

(i)  sin
7

18

π

     (ii)  cos
4

9

π

      (iii)   tan
5

9

π

gy %   (i) D;ksafd 
7

18

π

 izFke prqFkk±'k esa fLFkr gS] blfy, 
7

sin
18

π

 dk fpÉ /ukRed gksxkA

(ii) D;ksafd 
4

9

π

 izFke prqFkk±'k esa fLFkr gS] blfy, 
4

cos
9

π

 dk fpÉ /ukRed gksxkA

(iii) D;ksafd 
5

9

π

 f}rh; prqFkk±'k esa fLFkr gS] blfy, 
5

tan
9

π

 dk fpÉ ½.kkRed gksxkA

mnkgj.k 3.6.   eku Kkr dhft, % (i) sin
2

π

 (ii) cos 0  (iii) tan
2

π

gy % fp=k 3.5 esa] ge ns[krs gSa fd fcUnq ‘A’ osQ funsZ'kkad (0,1)  gSaA

∴ sin 1
2

π
= ] D;ksafd sin yθ = gSA

(ii) fcUnq ‘B’ osQ funsZ'kkad (1, 0)  gSaA

∴ cos 0 1= ] D;ksafd cos xθ = gSA

fp=k 3.4

X

( , )x y

θ

Y

X′

Y′

B(1, 0)

A(0, 1)

fp=k 3.5

r = 1
X

P(cos , sin )θ θ

θ

Y

X′

Y′

(1, 0)

(0, –1)

(0, 1)

(–1, 0)
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(iii)
sin

12tan
2 0

cos
2

π

π
= =

π
, tks ifjHkkf"kr ugha gSA

vr%] tan
2

π

 ifjHkkf"kr ugha gSA

mnkgj.k 3.7.  cos θ  ds vf/dre vkSj U;wure eku fyf[k,A

gy % ge tkurs gSa fd 1 cos 1− ≤ θ ≤ gksrk gS

∴ cos θ  dk vf/dre eku ‘1’ gS vkSj U;wure eku ‘–1’ gSA

     ns[ksa vkius fdruk lh[kk 3.3

1. fuEufyf[kr osQ fpÉ Kkr dhft;s %

(i) cos
3

2π

(ii)
5

tan
6

π

(iii)
2

sec
3

π

(iv)
35

sec
18

π

(v)
25

tan
18

π

(vi)
3

cot
4

π

(vii)
8

cosec
3

π

(viii)
7

cot
8

π

2. fuEufyf[kr ds eku Kkr dhft;s %

(i) cos
2

π

(ii) sin 0 (iii)
2

cos
3

π

(iv)
3

tan
4

π

(v) sec 0 (vi) tan
2

π
(vii)

3
tan

2

π
(viii) cos 2π

3.2.1 f=kdks.kferh; iQyuksa esa lEcU/

ifjHkk"kk osQ vuqlkj]  x cos= θ , y sin= θ

D;ksafd   
y

tan
x

θ = , ( )x 0≠  gS] blfy,

     
sin

tan
cos

θ
θ =

θ
, 

n

2

π
θ ≠ , n z∈

vkSj     
x

cot
y

θ = , ( )y 0≠

vFkkZr~      
cos 1

cot
sin tan

θ
θ = =

θ θ
( )nθ ≠ π

blh izdkj,        
1

sec
cos

θ =

θ

n

2

π 
θ ≠ 
 

 vkSj 
1

cosec
sin

θ =

θ

  ( )nθ ≠ π

ikbFkkxksjl izes; dk mi;ksx dj osQ] gesa izkIr gksrk gS %  2 2x y 1+ =

vFkkZr~ ( ) ( )
2 2

cos sin 1θ + θ =  ;k 2 2cos sin 1θ + θ =θ + θ =θ + θ =θ + θ =

 fVIi.kh% 2(cos )θ  dks 2cos θ vkSj 2(sin )θ  dks 2sin θ  fy[kk tkrk gSA

fp=k 3.6

X

Y′

X′

Y

P

0

θ

( , )x y

(cos , sin )θ θ

y
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iqu% 2 2x y 1+ =  ;k 
2 2

y 1
1 ,

x x

   
+ =   
   

 x 0≠  ds fy, ;k, ( ) ( )
2 2

1 tan sec+ θ = θ

vFkkZr~ 2 2sec 1 tanθ = + θθ = + θθ = + θθ = + θ

blh izdkj, 2 2cosec 1 cotθ = + θθ = + θθ = + θθ = + θ

mnkgj.k 3.8.  fl¼ dhft;s fd 4 4 2 2sin cos 1 2 sin cosθ + θ = − θ θ

gy % ck;k¡ i{k 4 4sin cos= θ + θ  4 4 2 2 2 2sin cos 2sin cos 2sin cos= θ + θ + θ θ − θ θ

( )
2

2 2 2 2sin cos 2sin cos= θ + θ − θ θ ( )
2 2 2 21 2 sin cos sin cos 1= − θ θ θ + θ =Q

= nk;k¡ i{k

mnkgj.k 3.9.   fl¼ dhft;s fd 
1 sin

sec tan
1 sin

− θ
= θ − θ

+ θ

gy % ck;k¡ i{k 
1 sin

1 sin

− θ
=

+ θ
 

( ) ( )

( ) ( )

1 sin 1 sin

1 sin 1 sin

− θ − θ

=

+ θ − θ
 

( )
2

2

1 sin

1 sin

− θ

=

− θ

 
( )

2

2

1 sin

cos

− θ

=

θ

1 sin

cos

− θ
=

θ
 

1 sin

cos cos

θ
= −

θ θ
 sec tan= θ − θ = nk;k¡ i{k

mnkgj.k 3.10.   ;fn 
21

sin
29

θ =  gks] rks fl¼ dhft;s fd 
1

sec tan –2
2

θ+ θ =  gS] tcfd ^θ * f}rh;

prqFkk±'k esa fLFkr gSA

gy % 
21

sin
29

θ =  ge tkurs gaS fd 2 2sin cos 1θ + θ =

⇒

2
2 2 441 400 20

cos 1 sin 1
841 841 29

 
θ = − θ = − = =  

 

⇒
20

cos
29

−
θ =  ( cosθ  ½.kkRed gksxk] D;ksafd ^θ * f}rh; prqFkk±'k esa fLFkr gS)

∴

21
tan

20
θ = −  (tan ½.kkRed gksxk] D;ksafd ^θ * f}rh; prqFkk±Fk esa fLFkr gS)

∴

29 21 29 21
sec tan

20 20 20

− − − −
θ + θ = + =  

5 1
2

2 2
= − = − = nk;k¡ i{k

 ns[ksa vkius fdruk lh[kk 3.4

1. fl¼ dhft;s fd 4 4 2 2sin cos sin cosθ − θ = θ − θ

2. ;fn 
1

tan
2

θ =  gks] rks 'ks"k 5 f=kdks.kferh; iQyuksa ds eku Kkr dhft;sA ;fn ^θ * izFke

prqFkk±'k esa fLFkr gSaA
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okLrfod la[;k,¡ →

3. ;fn 
b

cos ec
a

θ =  gks] rks 'ks"k 5 f=kdks.kferh; iQyuksa ds eku Kkr dhft;s] tcfd θ igys

prqFkk±'k esa fLFkr gSA

4. fl¼ dhft;s fd 
1 cos

cos ec cot
1 cos

+ θ
= θ + θ

− θ

5. ;fn cot cos ec 1.5θ + θ =  gks] rks fl¼ dhft;s fd 
5

cos
13

θ =

6. ;fn tan sec mθ + θ =  gks] rks cos θ dk eku Kkr dhft;sA

7. fl¼ dhft;s fd ( ) ( )
2tan A 2 2 tan A 1 5 tan A 2 sec A+ + = +

8. fl¼ dhft;s fd 6 6 2 2sin cos 1 3 sin cosθ + θ = − θ θ

9. fl¼ dhft;s fd 
cos sin

cos sin
1 tan 1 cot

θ θ
+ = θ + θ

− θ − θ

10. fl¼ dhft;s fd 
tan sin

cot cos ec sec
1 cos 1 cos

θ θ
+ = θ + θ ⋅ θ

+ θ − θ

11. ;fn 
13

sec
5

=x  rFkk x  prqFkZ prqFkk±'k esa fLFkr gS] rks 'ks"k ik¡p f=kdks.kferh; iQyuksas ds eku

Kkr dhft,A

3.3 oqQN fof'k"V okLrfod la[;kvksa osQ f=kdks.kferh; iQyu

0, , ,
6 4 3

π π π

 vkSj 
2

π

 osQ f=kdks.kferh; iQyuksa osQ eku uhps rkfydk esa fn, x, gSa %

0
6

π

 
4

π

 
3

π

 
2

π

iQyu

    ↓

sin 0
1

2

1

2

3

2
1

cos 1
3

2

1

2

1

2
0

tan 0
1

3
1 3     ifjHkkf"kr ugha gS

bl rkfydk dks ;kn j[kus osQ fy,] sin iQyu dks fuEu izfr:i esa ;kn j[k ldrs gSa %

0

4
, 

1

4
, 

2

4
, 

3

4
, 

4

4

budks ljy djus ij] rkfydk esa fn, x, eku izkIr gksaxsA cosines dkslkbuksa osQ eku blosQ myVs Øe
esa gksrs gSaA

θ
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mnkgj.k 3.11.  eku Kkr dhft, %

(a) sin sin cos cos
4 3 4 3

π π π π
− (b)

2 2 24 tan cos ec cos
4 6 3

π π π
− −

gy %   (a) sin sin cos cos
4 3 4 3

π π π π
−  

1 3 1 1

2 22 2

      
= −            

 
3 1

2 2

−
=

(b) 
2 2 24 tan cos ec cos

4 6 3

π π π
− −  ( ) ( )

2
2 2 1

4 1 2
2

 
= − −  

 
 

1
4 4

4
= − −

1

4
= −

 mnkgj.k 3.12.  ;fn A
3

π
=  vkSj B

6

π
=  gks] rks lR;kfir dhft;s fd

( )cos A B cos A cos B sin A sin B+ = −

gy % ck;k¡ i{k ( )cos A B= + cos
3 6

π π 
= + 

 
cos

2

π
= = 0

nk;k¡ i{k cos cos sin sin
3 6 3 6

π π π π
= −  

1 3 3 1

2 2 2 2
= ⋅ − ⋅  

3 3
0

4 4
= − =

∴ ck;k¡ i{k = 0 = nk;k¡ i{k

vr%   cos (A + B) = cos A cos B − sin A sin B

     ns[ksa vkius fdruk lh[kk 3.5

1. eku Kkr dhft;s %

(i)
2 2 2sin tan tan

6 4 3

π π π
+ + (ii)

2 2 2 2sin cos ec sec cos
3 6 4 3

π π π π
+ + −

(iii)
2 2

cos cos sin sin
3 3 3 3

π π π π
−       (iv)  

2 2 2 24cot cos ec sec tan
3 4 3 4

π π π π
+ +

(v)
1

sin sin cos cos
6 4 3 4 4

π π π π  
+ − +  

  

2. n'kkZb, fd % 2 21 tan tan tan tan sec sec
6 3 6 3 6 3

π π π π π π   
+ + − =   

   

3. ;fn A
3

π
=  vkSj B

6

π
=  gks] rks lR;kfir dhft;s %

(i) ( )
tan A tan B

tan A B
1 tan A tan B

+
+ =

−

    (ii) ( )cos A B cos A cos B sin A sin B+ = −

4. ;fn 
4

π
θ =  gks] rks fuEufyf[kr dks lR;kfir dhft;s %   (i) sin 2 2sin cosθ = θ θ

(ii)
2 2cos 2 cos sinθ = θ − θ

22cos 1= θ −  
21 2sin= − θ
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5. ;fn A
6

π
=  gks] rks lR;kfir dhft;s %

(i)  2cos 2A 2cos A 1= −       (ii) 
2

2 tan A
tan 2A

1 tan A
=

−

    (iii) sin 2A 2 sin A cos A=

3.4 f=kdks.kferh; iQyuksa osQ vkys[k
fdlh fn, x, iQyu dks 'kh?kzrk ls le>us esa fp=k ;k vkys[kh; fu:i.k lh[kus okys o ns[kus okys
osQ efLr"d ij ,d vfeV Nki cuk nsrs gaSA iQyu osQ vkys[k osQ egRoiw.kZ gksus dk dkj.k gS fd
blls iQyu osQ cgqr ls xq.k lqfo/ktud :i esa izLrqr fd;s tk ldrs gaSA vkys[k dks ns[kdj ge
iQyu osQ cgqr ls xq.kksa dh tk¡p dj ldrs gS] tSlsµ

(i) vkofrZrk                    (ii) vUrjky ftlesa iQyu o/Zeku (increasing) ;k ßkleku (decreasing) gSA

(iii) v{kksa osQ ifjr lefefr   (iv) vkys[k ds fn, x, vUrjky esa vf/dre o U;wure fcUnq

;g vkys[k osQ oØksa osQ }kjk ifjc¼ Hkkxksa ds {ks=kiQyksa dks vklkuh ls Kkr djus esa Hkh lgk;rk
djrk gSA

3.4.1 sin θ θ θ θ dk vkys[k] tcfd ^θθθθ* dk eku lrr 0 ls 2π rd ifjofrZr (fopfjr) gksrk gSA

ekuk X 'OX  vkSj Y 'OY  funsZ'kkad v{k gSaA

osQUnz ‘O’ vkSj f=kT;k (v¼ZO;kl) OP = bdkbZ ysdj
,d oÙ̀k [khafp,A

ekuk OP, OX ls vkjEHk djosQ okekorZ fn'kk esa xfreku gS rFkk
x-v{k osQ lkFk ‘ θ ’ dks.k cukrh gS] vFkkZr~ XOP∠ = θ A
PM X 'OX⊥  [khafp,A rc sin MPθ = gksxk] D;ksafd OP 1= A

∴ sin θ  vkSj MP  osQ fopj.k ,d leku gSaA

I prqFkk±'k

tc ‘ θ ’, 0 ls 
2

π

 rd lrr~ c<+rk gS] rc MP

èkukRed gS vkSj ;g 0 ls 1 rd c<+rk gSA
∴ sin θ  /ukRed gSA

II prqFkk±'k ,
2

π 
π  

bl vUrjky esa] θ  nwljs prqFkk±'k esa gksrk gSA blfy, fcUnq ‘P’

Hkh osQoy nwljs prqFkk±'k esa vkrk gSA ;gk¡ Hkh PM y=  /ukRed

gS] ijUrq tSls&tSls ‘ θ ’, 
2

π

 ls π  rd fopj.k djrk gS bldk

eku ‘1’ ls ‘0’ rd de gksrk tkrk gS A vr% bl vUrjky esa
sin θ /ukRed gksrk gSA

fp=k 3.7

fp=k 3.8

PY

XX′

Y′

M0

θ

P Y

XX′

Y′

M 0

θ
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III prqFkk±'k 3
,

2

π 
π  

bl vUrjky esa] ‘ θ ’ rhljs prqFkk±'k esa gksrk gSA vr% fcUnq ‘P’

osQoy rhljs prqFkk±'k esa gh jgrk gSA blfy, PM y=

½.kkRed gS vkSj tSls&tSls ‘ θ ’ dk eku π  ls 
3

2

π

 rd fopj.k

djrk gSS  bldk eku ‘0’ ls −1 rd ?kVrk tkrk gSA bl vUrjky
esa sin θ  dk eku ‘0’ ls – 1 rd ?kVrk tkrk gSA vr%] bl vUrjky
esa sin θ  ½.kkRed gksrk gSA

IV prqFkk±'k 
3

,2
2

π 
π  

bl vUrjky esa] θ  pkSFks prqFkk±'k esa gksrk gSA blfy,] fcUnq P
osQoy bl pkSFks prqFkk±'k esa gh jgrk gSA ;gk¡ Hkh PM y=

½.kkRed gS] ijUrq tSls&tSls ‘ θ ’ dk eku 
3

2

π

 ls 2π  rd

fopj.k djrk gS –1 ls 0 rd c<+rk gS A vr%] bl vUrjky esa
sin θ  ½.kkRed gksrk gSA

3.4.2  sin θθθθ dk vkys[k tc θθθθ dk eku ‘0’ ls 2π 2π 2π 2π rd fopj.k djrk gSA

ekuk X 'OX  rFkk Y 'OY  bl lanHkZ esa nks funsZ'kkad v{k gSaA θ  osQ ekuksa dks x-v{k osQ vuqfn'k rFkk

sin θ  ds ekuksa dks y-v{k osQ vuqfn'k ekik tk;sxkA ( 2 , 
1

2
 vkSj 

3

2
 ds yxHkx eku Øe'k%

1.41, .707 vkSj .87 gSaA)

θ 0
6

π

3

π

2

π 2

3

π 5

6

π

π

7

6

π 4

3

π 3

2

π 5

3

π 11

6

π

2π

sin θ 0 .5 .87 1 .87 .5 0 −.5 −.87 −1 −.87 −.5 0

3
2
π

π

2

2ππ

–1

O

1

fp=k 3.11

dqN izs{k.k%
(i) sin θ  dk vf/dre eku 1 gSA

(ii) sin θ  dk U;wure eku – 1 gSA

(iii) ;g lHkh LFkku ij lrr (continuous) gSA

fp=k 3.9

fp=k 3.10

P

Y

XX′

Y′

M

0

θ

P

Y

XX′

Y′

M
0

θ
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(iv) ;g 0 ls 
2

π

 rd rFkk 
3

2

π

 ls 2π  rd o/Zeku gS rFkk 
2

π

 ls 
3

2

π

 rd ßkleku gSA

fp=k 3.11 osQ vkys[k dh lgk;rk ls ge lnSo y sin= θ  dk ,d vU; vkys[k vUrjky
[2 ,4 ]π π  esa [khap ldrs gaS (nsf[k;s fp=k 3-12)A

vki D;k ns[krs gSa\

y sin= θ  dk vkys[k vUrjky [2 ,4 ]π π  eas ogh gS] tks sin θ  dk vkys[k 0 ls 2π  osQ vUrjky
eas gSA vr% bl vkys[k dks xq.k sin (2 ) sinπ + θ = θ  dk mi;ksx djosQ [khapk tk ldrk gSA tc

' 'θ  ds eku easa '2 'π  dh of̀¼ dh tkrh gS] rc sin θ  osQ ekuksa dh iqujkof̀r gksrh gSA ;gh sin θ

dh vkofrZr (Periodicity) dgykrk gSA

π

2
3

2

π 5

2

π 7

2

π 4π3π2ππ0

y

y′

     fp=k 3.12

ge bl vko£rrk (Periodicity) osQ ckjs esa iwjh ppkZ bl ikB esa ckn esa djsaxsA

mnkgj.k 3.13. y sin 2= θ  dk vkys[k [khafp,A

gy %

θ  : 0
6

π

4

π

3

π

2

π 2

3

π 3

4

π 5

6

π

π

2 :θ 0
3

π

2

π 2

3

π

π
3

4π 3

2

π 5

3

π

2π

 sin 2 :θ 0 .87 1 .87 0 −.87 −1 −.87 0

π5

6

π3

4

π2

2

ππ

2

π

3

π

4

π

6

y′

–1

1

y

0

fp=k 3.13

;g vkys[k mlh izdkj dk gS] tSlk y sin= θ 0 2 ,≤ θ ≤ π  dk FkkA



xf.kr 69

f=kdks.kferh; iQyu-I

ekWM~;wy - I

leqPp;]
laca/ ,oa
iQyu

fVIi.kh

oqQN isz{k.k%

1. sin θ  osQ vU; vkys[kksa] tSls a sin ,θ  3 sin 2 ,θ  dks Hkh blh fof/ }kjk [khapk tk ldrk
gSA

2. sin θ  osQ vkys[k] vU; vUrjkyksa tSls [4 , 6 ],π π  [ 2 , 0],− π [ 4 , 2 ]− π − π  esa Hkh vklkuh ls
[khaps tk ldrs gSaA ;g lEc¼ dks.kksa osQ xq.kksa tSls sin ( 2 ) sin ,θ + π = θ  sin ( 2 ) sin ,θ − π = θ

vkfn dk mi;ksx djosQ fd;k tk ldrk gSA vFkkZr~ ' 'θ  osQ ekuksa esa  tc 2π  dh of̀¼
;k deh dh tkrh gS] rks sin θ dh iqujkof̀r gksrh gSA

   ns[ksa vkius fdruk lh[kk 3.6

1. varjky [0, 2 ]π  esa sin θ  ds vf/dre vkSj U;wure eku D;k gS \

2.  varjky [0, 2 ]π esa sin θ  osQ vkys[k esa lefefr dks Li"V dhft,A

3. y 2 sin= θ  dk vUrjky [0, ]π  esa vkys[k [khafp,A

4. varjky [ , 2 ]π π  esa θ  osQ fdl eku osQ fy, sin θ  dk eku

(a) 
1

2
−  gksxk \ (b) 

3

2
−  gksxk \

5. vUrjky [ ],−π π esa y sin x=  dk vkys[k [khafp,A

3.4.3  cosθθθθ dk vkys[k] tc θθθθ dk eku 0 ls 2π π π π rd fopj.k djrk gSA

sinθ  dh rjg ge cosθ  osQ ekuksa esa ifjorZu ij Hkh ppkZ djsaxs] tc θ  osQ eku vUrjkyksa

0, ,
2

π 
  

  , ,
2

π 
π  

   3
,

2

π 
π  

 vkSj 
3

, 2
2

π 
π  

 esa gaSA

I prqFkkZa'k % vUrjky 0,
2

π 
  

 esa] fcUnq P  izFke prqFkkZa'k esa

vkrk gSA blfy, OM x=  /ukRed gS] ijUrq tSls&tSls

θdk eku 0 ls 
2

π

 rd c<+rk gS] x dk eku 1 ls 0 rd

?kVrk gSA bl izdkj] bl vUrjky esa cos ,θ  1 ls 0 rd
?kVrk gS (fp=k 3.14)A
∴ cosθ  bl prqFkk±'k esa /ukRed gSA

II prqFkk±'k % vUrjky ,
2

π 
π  

 esa] fcUnq P  nwljs prqFkk±'k

esa vkrk gSA blfy, fcUnq M, x-v{k osQ Í.kkRed Hkkx esa
fLFkr gSA vr% bl fLFkfr esa] OM x=  Í.kkRed gS vkSj 0

ls –1 rd de gksrk gS] tSls&tSls ,
2

π
θ  ls π  rd c<+rk gSA

vr% bl vUrjky esa cosθ  dk eku 0 ls – 1 rd ?kVrk gSA
∴ cosθ  Í.kkRed gSA

fp=k 3.14

fp=k 3.15

Y

XX′

Y′

MO

θ

P( , )x y

Y

XX′

Y′

M O

θ

P( , )x y
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III prqFkk±'k % vUrjky 
3

,
2

π 
π  

 esa] fcUnq P rhljs prqFkk±'k

esa vkrk gS] blfy, OM x=  Í.kkRed jgrk gS] D;ksafd
;g x-v{k dh Í.kkRed fn'kk dh vksj gSA blfy, OM x=

Í.kkRed gS] ijUrq – 1 ls 0 rd c<+rk gS] tSls&tSls θ  dk

eku π ls 
3

2

π

 rd c<+rk gSA blfy, bl vUrjky esa cos ,θ

–1 ls 0 rd c<+rk gSA
cos∴ θ  Í.kkRed gSA

IV prqFkk±'k % vUrjky 3
, 2

2

π 
π  

 esa] fcUnq P pkSFks prqFkk±'k

esa vkrk gS vkSj M, x-v{k dh /ukRed fn'kk dh vksj pyrk
gSA blfy, OM x=  /ukRed gSA tSls&tSls θ  dk eku

3

2

π

 ls 2π  rd c<+rk gS] ;g 0 ls 1 rd c<+rk gSA bl

izdkj] bl vUrjky esa cosθ , 0 ls 1 rd c<+rk gSA

∴ cosθ  /ukRed gSA

vkb, ge θ  dss oqQN mi;qZDr ekuksa osQ fy, dkslkbuksa osQ ekuksa

dh lkj.kh cuk,¡A

θ 0
6

π

3

π

2

π 2

3

π 5

6

π

π

7

6

π 4

3

π 3

2

π 5

3

π 11

6

π

2π

cosθ 1 .87 .5 0 −0.5 −.87    −1 −.87 −.5 0 0.5 .87 1

     
π

2
3
2
π 2ππ0

y′

–1

1

y

x

fp=k 3.18

tcfd X'OX vkSj Y'OY nksuks v{k gSaA θ  ds eku x-v{k osQ vuqfn'k ekis tkrs gSa rFkk cosθ  osQ eku
y-v{k osQ vuqfn'k ekis tkrs gSaA

fp=k 3.16

fp=k 3.17

Y
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Y′
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O
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oqQN izs{k.k%

(i) cosθ  dk vf/dre eku = 1

(ii) cosθdk U;wure eku = – 1

(iii) ;g izR;sd LFkku ij lrr~ gSA

(iv) cos ( )2 cos .θ + π = θ  rFkk cos( 2 ) cosθ − π = θ

blfy, cosθ  ds eku dh iqujkof̀Ùk gksrh gS] tc θ  esa 2π  dh of̀¼ gksrh gS ;k deh
dh tkrh gSA ;g cosθ  dh vkofrZrk dgykrh gS] ftlds ckjs esa ge bl ikB esa ckn esa
ppkZ djsaxsA

(v) vUrjky [2 , 4 ],[4 , 6 ],[ 2 , 0]π π π π − π  esa cosθ dk  vkys[k mlh izdkj dk gksxk] tSls

vUrjky [0 , 2 ]π  esa gksrk gSA

mnkgj.k 3.14.  cosθ  dk vkys[k [khafp,] tc θ , −π ls π rd fopj.k djrk gSA vkys[k ls θ

ds eku if<+;s tc cos 0.5θ = ±  gkasA

gy%

θ  : −π

5

6

− π 2

3

− π

2

−π

3

−π

6

−π

0   
6

π

3

π

2

π 2

3

π 5

6

π

π

cos θ: −1.0 −0.87 −0.5 0 .50 .87 1.0 0.87 0.5 0 −0.5 −0.87 −1

cos 0.5θ = , tc ,
3 3

π −π
θ =

cos 0.5θ = − , tc 
2 2

,
3 3

π − π
θ =

mnkgj.k 3.15.   vUrjky 0 ls π  rd esa cos 2θ  dk vkys[k [khfp,¡A

gy %

θ 0
6

π

4

π

3

π

2

π 2

3

π 3

4

π 5

6

π

π

2θ 0
3

π

2

π 2

3

π

π
3

4π 3

2

π 5

3

π

2π

 cos 2θ 1 0.5 0 −0.5 −1 −0.5 0 0.5 1

fp=k 3.19

2

3

π

π
X

–1

π

3

π

2

π

2
–

π

3
–

–0.5

0

Y′

2

3

π
–

–π
X′

–1

0.5

Y
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π

4

3
4
π

π

2
π0

y′–1

y1

fp=k 3.20

    ns[ksa vkius fdruk lh[kk 3.7

1. (a) y cos= θ  dk vkys[k [khafp,] tcθ ]
4

π
−  ls 

4

π

 rd fopj.k djrk gSA

(b) y 3cos= θ  dk vkys[k [khfp,] tc ,0θ  ls 2π  rd fopj.k djrk gSA

(c) y cos3= θdk −π ls π  rd vkys[k [khafp, rFkk bl vkys[k ls θ  osQ mu ekuksa dks
if<+, tc cos 0.87θ =  vkSj cos 0.87θ = − gSA

(d) D;k y cos= θ  dk vkys[k varjky 
3

,
2 2

π π 
  

 esa x  v{k ds Åij ;k uhps fLFkr gS\

(e) y cos= θ  dk vkys[k vUrjky [ ]2 ,4π π  esa [khafp,A

3.4.4   tan θ θ θ θ dk vkys[k]  tc θθθθ dk eku 0 ls 2π2π2π2π rd fopj.k djrk gSA

I prqFkk±'k esa % tan θ  dks 
sin

cos

θ

θ

 osQ :i esa fy[kk tk ldrk gSA

tan θ  dk O;ogkj sin θ  vkSj 
1

cosθ

 ij fuHkZj djrk gSA

I prqFkk±'k esa] sin θ  dk eku 0 ls 1 rd c<+rk gS vkSj cosθ  dk eku 1 ls 0 rd de gksrk gSA

ijUrq 
1

cosθ

 dk eku 1 ls vifjfer :i rd c<+rk gS (bls 1 ls ∞  rd c<+rk gS] fy[kk tk ldrk

gS)  ∴ tan 0θ >    ∴ tan θ  dk eku 0 ls ∞  rd c<+rk gS  [ tan θ dh lkj.kh o vkys[k nsf[k,]

II prqFkk±'k esa %
sin

tan
cos

θ
θ =

θ

] sin θ  dk eku 1 ls 0 rd ?kVrk gSA

cosθ  dk eku 0 ls – 1 rd ?kVrk gSA] tan θ  Í.kkRed gS vkSj bldk eku −∞  ls 0 rd
c<+rk gSA

III prqFkk±'k esa%  
sin

tan
cos

θ
θ =

θ

] sin θ  dk eku 0 ls –1 rd ?kVrk gSA

cosθ  dk eku – 1 ls 0 rd c<+rk gSA
∴ tan θ  /ukRed gS vkSj 0 ls ∞  rd c<+rk gSA
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IV prqFkk±'k esa%  
sin

tan
cos

θ
θ =

θ

] sin θ  dk eku –1 ls 0 rd c<+rk gSA

cosθ  dk eku 0 ls 1 rd c<+rk gSA  ∴ tan θ  Í.kkRed gS vkSj −∞  ls 0 rd c<+rk gSA

tan θθθθ dk vkys[k

θ 0
6

π

3

π

0
2

π
− ° 0

2

π
+ °

2

3

π 5

6

π

π

7

6

π 4

3

π 3
0

2

π
− °

3
0

2

π
+ °

5

3

π

 
11

6

π

 2π

tan θ 0 .58 1.73 +∞ -1.73 -.58 0 .58 1.73   +∞      −∞        -1.73      -.58      0 0

3
2
π

π

2
π 2π

∞∞y

0

–∞–∞

y′

fp=k 3.21

izs{k.k%

(i) tan( ) tanπ + θ = θ  blfy, tan θ  ds iw.kZ vkys[k esa mijksDr vkys[k nk;ha rFkk ck;ha nksuks
vksj vifjfer :i ls vkofrZr gksrk gSA

(ii) D;ksafd tan( ) tan−θ = − θ  gS blfy, ;fn ( , tan )θ θ vkys[k ij dksbZ ,d fcUnq gS] rks
( , tan )−θ − θ  Hkh vkys[k ij ,d fcUnq gksxkA

(iii) mijksDr ifj.kkeksa ls ;g dgk tk ldrk gS fd y tan= θ  dk vkys[k lEeq[k prqFkk±'kksa esa
lefer gksrk gSA

(iv) tan θ dk dksbZ Hkh la[;kRed eku] /ukRed ;k Í.kkRed] gks ldrk gSA

(v) tan θ  dk vkys[k vlrr gSA ;g fcUnqvksa 
3

,
2 2

π π
θ =  ij foPNsfnr gSA

(vi) tc θ  bu ekuksa osQ cjkcj gksrk gS] rc tan θ  dk eku vkdfLed :i ls +∞  ls −∞

cny tkrk gSA

3.4.5  cot θθθθ dk vkys[k] tc θθθθ dk eku 0 ls 2π2π2π2π rd fopj.k djrk gSA

cot θ  dk O;ogkj cosθ  vkSj 
1

sinθ

 osQ O;ogkj ij fuHkZj djrk gS] D;ksafd 
1

cot cos
sin

θ = θ×

θ

gSA ge izR;sd prqFkk±'k esa bldh ppkZ djsaxsA

I prqFkk±'k % 
1

cot cos
sin

θ = θ ×

θ

] cosθ  dk eku 1 ls 0 rd ?kVrk gSA] sin θ  dk eku 0 ls 1

rd c<+rk gSA
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∴ cot θ  dk eku Hkh +∞  ls 0 rd ?kVrk gS] ijUrq cot 0θ >  gksrk gSA

II prqFkk±'k % 
1

cot cos
sin

θ = θ ×

θ

] cosθ  dk eku 0 ls –1 rd ?kVrk gS] sin θ  dk eku 1 ls 0

rd ?kVrk gSA

⇒ cot 0θ <  ;k cot θ  dk eku 0 ls −∞  rd ?kVrk gSA

III prqFkk±'k % cosθ  dk eku – 1 ls 0 rd c<+rk gS] sin θ  dk eku 0 ls – 1 rd ?kVrk gSA

∴ cot θ  dk eku +∞  ls 0 rd ?kVrk gSSA

IV prqFkk±'k%
1

cot cos
sin

θ = θ ×

θ

] cosθ  dk eku 0 ls 1 rd c<+rk gS] sin θ  dk eku –1 ls 0

rd c<+rk gSA

∴ cot 0θ <  vFkkZr~ cot θ  dk eku 0 ls −∞  rd ?kVrk gSA

cot θ  dk vkys[k %

θ         0
6

π

3

π

2

π 2

3

π 5

6

π

0π − 0π +

7

6

π 4

3

π 3

2

π 5

3

π 11

6

π

2π

cot θ  ∞ 1.73 .58 0 -.58 -1.73 −∞ +∞ 1.73 .58 0 -.58 -1.73 −∞

∞∞
y

–∞–∞

y′

0 π/2 3 /2π 2ππ

fp=k 3.22

izs{k.k%

(i) D;ksafd cot( ) cotπ + θ = θ] blfy, cot θ  osQ iw.kZ vkys[k esa] 0θ =  ls θ = π  ;k 
2

π
θ =

ls 
3

2

π

 rd dk Hkkx lfEeyr gksrk gSA

(ii) cot θ  dk la[;kRed eku /ukRed ;k Í.kkRed gks ldrk gSA

(iii) cot θ  dk vkys[k vlrr gSA ;g 0, ,2θ = π π  ij foPNsfnr gSA

(iii) tSls θ  ds eku 0] π  vkSj 2π  gksrs gSa] oSls gh cot θ  vkdfLed :i ls −∞  ls +∞

esa ifjofrZr gks tkrk gSA
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  ns[ksa vkius fdruk lh[kk 3.8

1. (a) tan θ  dk vf/dre eku D;k gS \

(b)
3

,
2 2

π π

 ij tan θ osQ eku esa vki D;k ifjorZu ns[krs gSa \

(c)  −π  ls π  rd y tan= θ  dk vkys[k [khafp,A vius vkys[k ls θ  dk og eku Kkr
dhft,] ftlosQ fy, tan 1.7θ = A

2. (a) cot θ  dk vf/dre eku D;k gS \
(b) cot θ  ds vkys[k ls θ  dk eku Kkr dhft, tc cot 1θ = − A

3.4.6         θθθθ ds fofHkUu ekuksa ds fy, sec θθθθ ds eku Kkr dj vkys[k [khapuk] tc θθθθ dk eku
0 ls 2π2π2π2π rd fopj.k djrk gSA

ekuk X 'OX  vkSj Y 'OY  funsZ'kkad v{k gSaA O dks osQUnz ysdj
bdkbZ f=kT;k dk ,d oÙ̀k [khafp,A ekuk P o`̀Ùk ij ,d fcUnq
gSA OP dks feykb, vkSj PM X 'OX⊥  [khafp,A

OP 1
sec

OM OM
θ = =

∴ secθ  ds eku OM ij fuHkZj djsaxsA
I prqFkk±'k% secθ  /ukRed gS] D;ksafd OM /ukRed gSA lkFk

gh sec 1θ =  vkSj sec
2

π
→∞ gS] tc ge 

2

π

 dh vksj nk;ha

vksj ls vxzlj gksrs gSaA
∴  secθ  dk eku 1 ls ∞  rd c<+rk gS] tSls&tSls θ  dk

eku 0 ls 
2

π

 rd c<+rk gSA

II prqFkk±'k% secθ  Í.kkRed gS] D;ksafd OM Í.kkRed gSA

sec
2

π
→−∞ ] tc ge 

2

π

 dh vksj ck;ha vksj ls vxzlj gksrs

gaSA lkFk gh sec 1π = −  gSA

∴ tc θ  dk eku 
2

π

 ls π rd fopj.k djrk gS] secθ  dk

eku −∞  ls 1−  rd cnyrk gSA ,slk ns[kk x;k gS fd tc θ ,

2

π

 ls gksdj xqtj tkrk gS] secθ  dk eku +∞  ls −∞  esa cny

tkrk gSA
III prqFkk±'k % secθ  Í.kkRed gS] D;ksafd OM Í.kkRed gSA

sec 1π = −  vkSj 
3

sec
2

π
→−∞ gSA tc dks.k okekorZ fn'kk esa

3

2

π

 dh vksj vxzlj gksrk gSA secθ  dk eku –1 ls −∞  rd

fp=k 3.23

fp=k 3.24

fp=k 3.25

fp=k 3.26
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?kVrk tkrk gS] tSls&tSls θ dk eku π ls] 
3

2

π

 rd fopj.k

djrk gSA
IV prqFkk±'k% secθ  /ukRed gS] D;ksafd OM /ukRed gSA

tc θ   dk eku 
3

2

π

 ls oqQN gh cM+k gksrk gS] rks secθ èkukRed

rFkk cgqr cM+k gksrk gSA lkFk gh sec 2 1π = gS] vr% secθ  dk

eku ∞  ls 1 rd ?kVrk tkrk gS] tc θ ] 
3

2

π

 ls 2π  rd

fopj.k djrk gSA ;g ns[kk tk ldrk gS fd tc ,θ  
3

2

π

 ls

gksdj tkrk gS] rks secθ  dk eku −∞  ls +∞  cny tkrk gS
secθ  dk vkys[k] tc θ   dk eku 0 ls 2π  rd fopj.k
djrk  gSA

θ 0
6

π

3

π

0
2

π
− 0

2

π
+

2

3

π 5

6

π

π

7

6

π 4

3

π 3
0

2

π
−

3
0

2

π
+

5

3

π 11

6

π

 2π

cot θ 1 1.15 2 +∞ −∞ -2 -1.15 -1 -1.15 -2 −∞ +∞ 2 1.15

1

∞ ∞

y

1

–1

O π

2
3
2
π π

2
π

–∞ –∞

y′

fp=k 3.28

izs{k.k%

(a) secθdk la[;kRed eku ‘1’ ls de ugha gks ldrk gSA

(b) secθ  dk vkys[k vlrr gSA ;g 
2

π

 rFkk 
3

2

π

 ij vlrr (foPNsfnr) gSA

(e) tc θ ] 
2

π

 vkSj 
3

2

π

 ls gksdj tkrk gS] rks secθ  vkdfLed :i ls +∞  ls −∞  vkSj

−∞  ls +∞  esa ifjofrZr gks tkrk gSA

fp=k 3.27
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3.4.7 cosec θθθθ dk vkys[k] tc θθθθ dk eku 0 ls 2π2π2π2π rd fopj.k djrk gS

ekuk fd X'OX vkSj Y'OY funs'kkad v{k gaSA O dsUnz eku dj
bdkbZ f=kT;k dk ,d o`Ùk [khafp,A ekuk P o`r ij dksbZ ,d fcUnq
gSA OP dks feykb, vkSj PM ⊥ X'OX [khafp,A

OP 1
cos ec

MP MP
θ = =

∴ cos ec θ dk eku MP ij fuHkZj djsxkA

I prqFkkZa'k % cosec θ  /ukRed gS] D;ksafd MP /ukRed gSA

1
2

π
=  gSA tc θ  cgqr NksVk gksrk gS] rks MP Hkh cgqr NksVk

gksrk gS vkSj blhfy, cosec θ  dk eku cgqr cM+k gksrk gSA

∴ tSls&tSls θ ,0 ls 
2

π

 rd fopj.k djrk gS] oSls&oSls cosec

θ  dk eku ∞  ls 1 rd ?kVrk tkrk gSA

II prqFkkZa'k : PM /ukRed gSA blfy, cosec θ  /ukRed gSA

 cosec 1
2

π
=  vkSj  cosec π → ∞ gS] tc ?kweus okyh js[kk

okekorZ fn'kk esa] ?kwers gq, π dh vksj vxzlj gksrh gSA

∴ tc θ ,
2

π

  ls π rd fopj.k djrk gS] rc cosec θ  dk

eku 1 ls ∞  rd c<+rk gSA

III prqFkkZa'k % PM ½.kkRed gSA

∴  cosec θ  ½.kkRed gSA tc ' θ ' dk eku π  ls dqN cM+k

gksrk gS] rc cosec θ  cgqr cM+k vkSj ½.kkRed gksrk gSA

lkFk gh cosec 
3

1
2

π
= −  gSA

∴ tSls&tSlss θ  dk eku  π  ls 
3

2

π

 rd fopj.k

djrk gS] oSls&oSls cosec θ  dk eku −∞  ls &1

rd cnyrk gSA è;ku nhft, fd tc θ , π  ls gksdj

tkrk gS] rks cosec θ  dk eku +∞  ls − ∞  esa cny
tkrk gSA

fp=k 3.29
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IV prqFkkZa'k % PM ½.kkRed gSA

∴cosec θ ½.kkRed gSA lkFk gh] cosec θ = − ∞ ]

tc θ ] 2π  dh vksj vxzlj gksrk gSA

tc θ ,
3

2

π

 ls 2π  rd fopj.k djrk gS] rc cosec θ

dk eku &1 ls − ∞  rd cnyrk gSA

cosec θθθθ dk vkys[k %

θ 0
6

π

3

π

2

π 2

3

π 5

6

π

0π − 0π +

7

6

π 4

3

π 3

2

π 5

3

π 11

6

π

2π

cosec θ ∞ 2 1.15 1 1.15 2 +∞    −∞ −2 −1.15 −1 −1.15 −2 −∞

y

1

O

–1

y′

π

2
3
2
π 2ππ

fp=k 3.34

izs{k.k%
(a) cosec θ  dk la[;kRed eku 1 ls de ughsa gks ldrkA

(b) cosec θ  dk vkys[k vlrr~ gS vkSj ;g vkys[k 0, , 2θ = π π  ij foPNsfnr gSA

(c) tc θ , π ls gksdj tkrk gS] rc cosec θ  dk eku +∞  ls −∞  esa cnyrk gS lkFk gh 0

vkSj 2π ij ;g eku Øe'k% +∞  vkSj −∞  gSaA

mnkgj.k 3.16.  tc θ, & π ls π  ds chp gksrk gS] rks sec θ  ds ekuksa esa gksus okys ifjorZuksa dk

vuqjs[k.k dhft,A

gy % y

1

–1

y′

O π–π π

2
π

2
–

fp=k 3.35

fp=k 3.33
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    ns[ksa vkius fdruk lh[kk 3.9

1. (a) tc θ  ds eku 2− π  ls 2 π  ds chp esa gSa] rks sec θds ekuksa esa ifjorZuksa dk vuqjs[k.k
dhft,a vkSj bUgha lhekvksa ds chp esa vkys[k Hkh [khafp,A

(b) 2− π  ls 2π ds chp esa θ  ds ekuksa ds fy, cosec θ  dk vkys[k [khafp,A

3.5 f=kdks.kferh; iQyuksa dh vkofrZrk

vki vius nSfud thou esa ,d fu;fer vUrjky ds ckn ?kVukvksa dh iqujkorhZ ns[krs gSaA mnkgj.kkFkZ]
lIrkg ds fnu fu;fer :i ls 7 fnu ds ckn nksckjk vkrs gSa vkSj o"kZ esa izR;sd ekl 12 eghus ds
ckn nksckjk vkrk gSA ,d xfreku ifg, ij] ,d d.k dh fLFkfr Hkh blh izdkj dk mnkgj.k gSA
fu;fer vUrjkyksa ds ckn ?kVukvksa dh iqujkorhZ gkus ds xq.k dks vkofrZrk (Periodicity) dgrs gSaA

ifjHkk"kk % ,d iQyu f(x) vkorhZ dgykrk gS] ;fn bldk eku pjkad (pj) ds eku esa fdlh
fLFkjkad (vpj) dh o`f¼ djus ij Hkh cnyrk ugha gS]

vFkkZr~ ;fn lHkh x ds fy, ( ) ( )f x p f x , x+ = ∀ gksA

;fn p bl izdkj dk lcls NksVk /ukRed fLFkjkad gS] rks ;g iQyu f(x) dk vkorZdky dgykrk gSA

;fn f(x) ,d vkorhZ iQyu gS]ftldk vkorZdky p gS] rc 
( )

1

f x
 Hkh vkorZdky p okyk] ,d

vkorhZ iQyu gksrk gSA

3.5.1 f=kdks.kferh; iQyuksa ds vkorZdky

(i) ( )sin x sin x 2n= + π ; n = 0, ± 1, ± 2, .....

(ii) ( )cos x cos x 2n= + π ; n = 0, ± 1, ± 2, .....

lkFk gh] 0 ls 2π ds chp esa ,slk dksbZ 'P' ugha gS] ftlds fy,

( )sin x sin x p= + , ( )cos x cos x p= + , lHkh x ds fy,A

∴ 2π  gh og U;wure /ukRed eku gS] ftlds fy,

( )sin x 2 sin x+ π = rFkk ( )cos x 2 cos x+ π =  gSA

⇒ sin x  rFkk cos x  esa ls izR;sd dk vkoZrdky 2π  gSA

(iii) cosec x dk vkorZdky Hkh 2π  gS] D;ksafd cosec x 
1

sin x
=  gSA

(iv) sec x dk vkorZdky Hkh 2π  gS] D;ksafd sec x 
1

cos x
= gSA

(v) ( )tan x tan x+ π =

ekuk fd p(0 < p < π), tan x dk vkorZdky gSA rc tan (x + p) = tan x, lHkh x ds fy,A
x ds LFkku ij 0 j[kus ij] tan p = 0 gSA vFkkZr~ p = 0 ;k π gSA

⇒ tan x dk vkorZdky π  gSA
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∴ p dk ,slk dksbZ eku 0 vkSj π  ds chp esa ugha gks ldrk] ftlds fy, ( )tan x tan x p= + gksA

∴ tan x  dk vkorZdky π  gSA

(vi) D;ksafd 1
cot x

tan x
=  gS] blfy, cot x dk vkorZdky Hkh π  gSA

mnkgj.k 3.17.  fuEufyf[kr iQyuksa esa ls izR;sd dk vkorZdky Kkr dhft, %

(a) y = 3 sin 2x (b) 
x

y cos
2

= (c) 
x

y tan
4

=

gy % (a) vkorZdky 
2

2

π

, vFkkZr~ π A

(b) 
1

y cos x
2

=  gS] blfy, vkorZdky 2
4

1

2

π
= = π A

(c) 
x

y tan
4

=  dk vkorZdky 4
1

4

π
= = π A

   ns[ksa vkius fdruk lh[kk 3.10

1. fuEufyf[kr iQyuksa ds vkorZdky Kkr dhft, %
(a) y = 2 sin 3x (b) y = 3 cos 2x

(c) y = tan 3x (d) 2y sin 2x=

� dks.k fdj.k ds ?kweus ls tfur gksrk gSA

� ½.kkRed ;k /ukRed dks.kksa dk cuuk fdj.k ds nf{k.kkorZ ;k okekorZ ?kqeko ij fuHkZj djrk
gSA

� va'k (;k fMxzh) dks.k dks ekius dh ,d bdkbZ gS vkSj ,d iwjk pØ 360° dk dks.k cukrk gSA

� ,d dks.k dks jsfM;u esa Hkh ekik tk ldrk gSA 360° ds rqY; 2 π  jsfM;u gksxkA

� ;fn yEckbZ l ds pki }kjk f=kT;k r okys o`Ùk ds dsUnz ij θ  jsfM;u dk dks.k curk gS] rc

l = r θ A

� ;fn ,d bdkbZ o`Ùk ds ,d fcUnq P ds funsZ'kkad (x,y) gksa] rks N% f=kdks.kferh; iQyu bl

izdkj ls ifjHkkf"kr fd, tk ldrs gSa % sin yθ = , cos xθ = ,
y

tan
x

θ = , 
x

cot
y

θ = ,

1
sec

x
θ =  vkSj 

1
cosec

y
θ = A

fcUnq P ds funsZ'kkadksa (x,y) dks ( )cos , sinθ θ  ds :i esa Hkh fy[kk tk ldrk gSA

C

A1

% + vkb, nksgjk,¡

lgk;d osclkbV
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;gk¡ θ  og dks.k gS] tks fcUnq P dks dsUnz ls feykus okyh js[kk x-v{k dh /ukRed fn'kk ds lkFk
cukrh gSA

� tc θ  ds eku 0, , , ,
6 4 3 2

π π π π

 gaS] rc f=kdks.kferh; iQyuksa sin θ o cos θ  ds eku fuEu

rkfydk }kjk iznf'kZr fd;s tkrs gSa %

0
6

π

4

π

3

π

2

π

sin 0
1

2

1

2

3

2
1

cos 1
3

2

1

2

1

2
0

� sin θ vkSj cos θ  ds vkys[k lHkh LFkkuksa ij lrr gksrs gSaA

— sin θ vkSj cos θ  nksuksa dk vf/dre eku 1 gSA

— sin θ vkSj cos θ  nksuksa dk U;wure eku &1 gSA

— bu iQyuksa dk vkorZdky 2 π gSA

� tan θ  vkSj cot θ  dk −∞  vkSj +∞  ds eè; dksbZ Hkh eku gks ldrk gSA

— iQyu tan θ  vUrjky ( )0, 2π  esa] 
2

π
 rFkk 

3

2

π

 ij vlrr (foPNsfnr) gSA

— bldk vkorZdky π  gSA

— 0] π ] 2 π  ij cot θ  dk vkys[k vlrr (foPNsfnr) gSSA bldk vkorZdky π  gSA

� sec θ  dk la[;kRed eku '1' ls de ugha gks ldrk gSA

(i) bldk vkys[k 
2

π

 vkSj 
3

2

π

 ij foPNsfnr gksrk gSA 2 π ds ckn bldh iqujkorhZ gksrh gSA

(ii) cosec θ  dk dksbZ eku &1 vkSj +1 ds chp esa ugha gks ldrkA ;g 0, π  2 π ij vlrr
(foPNsfnr) gSA 2 π ds ckn bldh iqujkorhZ gksrh gSA

� http://en.wikipedia.org/wiki/Trigonometric_functions

� http://mathworld.wolfram.com/ Trigonometric_functions.html

1. ,d jsyxkM+h ,d o`Ùkh; iVjh] ftldh f=kT;k 2500 eh gS] ij 75 fd-eh@?kaVk dh xfr ls py
jgh gSA,d feuV esa og fdrus jsfM;u dk dks.k ?kwe tk,xh \

θ

okLrfod
la[;k,¡

iQyu

vkb, vH;kl djsa

lgk;d osclkbV
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2. ,d pki dh yEckbZ o`Ùk dh f=kT;k dh 0.357 xquh gSA bl pki }kjk dsUnz ij fdrus va'k dk
dks.k cusxk \

3. ,d ?kM+h dh feuV dh lqbZ 30 lseh yEch gSA lqbZ ds fljs }kjk 15 feuV esa r; dh xbZ
nwjh Kkr dhft,A

4. fl¼ dhft, %

(a) 
1 sin

sec tan
1 sin

− θ
= θ − θ

+ θ

(b) 
1

sec tan
sec tan

= θ − θ

θ + θ

(c) 
2 2

tan cot
2 sin cos

1 tan 1 cot

θ θ
− = θ θ

+ θ + θ

(d) ( )
21 sin

tan sec
1 sin

+ θ
= θ + θ

− θ

(e) ( ) ( )8 8 2 2 2 2sin cos sin cos 1 2 sin cosθ − θ = θ − θ − θ θ

(f) 2 2sec cosec tan cotθ + θ = θ + θ

5. ;fn 
4

π
θ =  gks] rks lR;kfir dhft, fd %  3sin 3 3 sin 4 sinθ = θ − θ

6. eku Kkr dhft, %

(a) 
25

sin
6

π

(b) 
21

sin
4

π

(c) 
3

tan
4

π 
 
 

(d) 
17

sin
4

π (e) 
19

cos
3

π

7. x
2

π
= −  ls 

3
x

2

π
=  rd cos x dk vkys[k [khafp,A

8. x ds ,d vkorhZ iQyu dh ifjHkk"kk fyf[k, vkSj vkys[k }kjk fn[kkb, fd tan x dk
vkorZdky π  gS] vFkkZr~ x = π  ls 2π  rd blds vkys[k dk Hkkx x 0=  ls π  rd ds vkys[k
ds Hkkx dh iqujko`fÙk gSA

ns[ksa vkius fdruk lh[kk 3.1

1. (i) 
3

π

(ii) 
12

π

(iii) 
5

12

π

(iv) 
7

12

π

(v) 
3

2

π

2. (i) 45° (ii) 15° (iii) 9° (iv) 3° (v) 120°

3.  
4

π

,  
13

36

π

,  
14

36

π

4.  
5

6

π

5.  
3

π

ns[ksa vkius fdruk lh[kk 3.2

1. (a) 
6

π

(b) 
3

π

(c) 
5

6

π

2. (a) 36° (b) 30° (c) 20°

3.
1

6
 jsfM;u; 9.55° 4. 

1

5
 jsfM;u 5. 95.54 eh

mÙkjekyk
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6. (a) 0.53 eh (b) 38.22 lseh (c) 0.002 jsfM;u

(d) 12.56 eh (e) 31.4 lseh (f) 3.75  jsfM;u

(g) 6.28 eh (h) 2 jsfM;u (i) 19.11 eh

ns[ksa vkius fdruk lh[kk 3.3

1. (i) ½.kkRed (ii) ½.kkRed (iii) ½.kkRed (iv) /ukRed

(v) /ukRed (vi) ½.kkRed (vii) /ukRed (viii) ½.kkRed

2. (i) 'kwU; (ii) 'kwU; (iii) 
1

2
− (iv) 1−

(v) 1 (vi) ifjHkkf"kr ugha gS (vii) ifjHkkf"kr ugha gS (viii) 1

ns[ksa vkius fdruk lh[kk 3.4

2.
1

sin
5

θ = , 
2

cos
5

θ = , cot 2θ = , cosec 5θ = , 
5

sec
2

θ =

3.
a

sin
b

θ = ,   
2 2b a

cos
b

−
θ = ,   

2 2

b
sec

b a
θ =

−

,

2 2

a
tan

b a
θ =

−

,
2 2b a

cot
a

−
θ = 6. 

2

2m

1 m+

11.
5 12 13 12 5

cos ,sin ,cosec , tan , cot
13 13 12 5 12

− − −
= = − = = =x x x x x

ns[ksa vkius fdruk lh[kk 3.5

1. (i) 
1

4
4

(ii) 
1

6
2

(iii) 1− (iv) 
22

3
 (v) 'kwU;

ns[ksa vkius fdruk lh[kk 3.6

1. 1, 1− 3.  y = 2 sin θdk vkys[k] [ ]0, π

x
π

π/20

y′

x′

y

2

fp=k 3.36

4. (a) 
7 11

,
6 6

π π

(b) 
4 5

,
3 3

π π

5.  y sin x= ] − πls π  rd
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π

2
ππ

2
–π – 0

xx′

y′

y

fp=k 3.37

ns[ksa vkius fdruk lh[kk 3.7

1. (a) y cos ,
4

π
= θ −  ls 

4

π

 rd

π

4
π

4

y′

x′ x

y

0–

 fp=k  3.38

(b) y 3 cos ; 0= θ  ls 2π rd

x
3
2
ππ

2
0

x′
π

2π

y

3

–3

y′

 fp=k  3.39

(c) y cos3 ,= θ −π  ls π rd

cos 0.87θ =

       ,
6 6

π π
θ = −

 cos 0.87θ = −

       
5 5

,
6 6

π π
θ = −  fp=k 3.40

x′

y′

y

x
ππ/20– /2π–π
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(d) vUrjky 
3

,
2 2

π π 
 
 

 esa] y cos= θ dk vkys[k x-v{k ls uhps fLFkr gSA

(e) y cos= θ ]

θ ] 2π ls 4π ds chp esa fLFkr gSA

x
4π

3π

2π
π0

x′

1
y

y′

–1

 fp=k  3.41

ns[ksa vkius fdruk lh[kk 3.8

1. (a) vifjfer (b)  fcUnqvksa 
2

π

, 
3

2

π

 ij vkys[k foPNsfnr gSA

(e) y tan 2 ,= θ −π  ls π rd

3

π
θ =  ij] tan 1.7θ = gSA

2. (a)  vifjfer (b) cot 1θ = − ,  tc 
3

4

π
θ =  gSA

ns[ksa vkius fdruk lh[kk 3.9

1. (a) y sec= θ

y

y′

π/2– /2π–π–3 /2π–2π

x′
π 3 /2π 2π

x

 fp=k  3.42

vUrjky  [0, 2π ] esa] sec 2θ  dh vlarrk ds fcUnq 
4

π

 rFkk 
3

4

π

 gSaA
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(b) 0 ls 2− π  rd vkys[k dk vuqjs[k.k djus esa] cosec ( ) cosec −θ = − θ  dk iz;ksx dhft,A

ns[ksa vkius fdruk lh[kk 3.10

1. (a) vkorZdky gS % 
2

3

π

(b) vkorZdky gS % 
2

2

π
= π (c) y dk vkorZdky gS % 

3

π

(d) 2
1 cos 4x 1 1

y sin 2x cos 4x
2 2 2

−
= = = − ; y dk vkorZdky gS % 

2

4

π

vFkkZr~ 
2

π

(e) 
x 1

y 3 cot
3

+ 
=  

 
,  y dk vkorZdky gS % 3

1

3

π
= π

vkb, vH;kl djsa

1.
1

2
 jsfM;u 2. 20.45° 3. 15 lseh

6. (a) 
1

2
(b) 

1

2
− (c) 1− (d) 

1

2
(e) 

1

2

7.

3
2
ππ

2 π

π

2
– O

x′ x

y

y′

1

–1

fp=k 3.43

8.

x
2π

3
2
ππ

2
πO

x′

y′

y

y sec= θ

fp=k 3.44
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