
Chapter –11 

{†Mø×æÑ$† (Trigonometry) 

Ë…ºMø×æ {†¿¶æ$f… ABC ÌZ    

 

 

 

     

AC = MýSÆý‡~…   

BC = ∠A BçÜ¯]l² ¿¶æ$f…  

AB = ∠A G§ýl$sìæ ¿¶æ$f… 

{†Mø×æÑ$¡Ä¶æ$ °çÙμ™èl$¢Ë$:  

Sin A =  ∠A Äñæ¬MýSP G§ýl$sìæ ¿¶æ$f…/ MýSÆý‡~… =  
BC
AC

 

Cos A =  ∠A Äñæ¬MýSP BçÜ¯]l² ¿¶æ$f…/ MýSÆý‡~…   =  
AB
AC

 

Tan A =  ∠A Äñæ¬MýSP G§ýl$sìæ ¿¶æ$f…/∠A Äñæ¬MýSP BçÜ¯]l² ¿¶æ$f…  =  
BC
AB

 

Sec A =  MýSÆý‡~…/ ∠A Äñæ¬MýSP BçÜ¯]l² ¿¶æ$f… = 
AC
AB

 = 1
cos A

 

Cosec A = MýSÆý‡~…/∠A Äñæ¬MýSP G§ýl$sìæ ¿¶æ$f… = 
AC
BC

 = 1
sin A

 

Cot A =  ∠A Äñæ¬MýSP BçÜ¯]l² ¿¶æ$f…/ ∠A Äñæ¬MýSP G§ýl$sìæ ¿¶æ$f… 

C

A B 
ө
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Note:     tan A = sin A
cos A

,  cot A = cos A
sin A   

{ç³™ólÅMýS Mø×êË {†Mø×æÑ$¡Ä¶æ$ °çÙμ™èl$¢Ë$: 

∠A 0° 30° 45° 60° 90° 

Sin A 0 1/2 1/√2 √3/2 1 

Cos A 1 √3/2 1/√2 1/2 0 

Tan A 0 1/√3 1 √3 °Æý‡Ó_…^èlÌôæÐ]l¬ 

Cot A °Æý‡Ó_…^èlÌôæÐ]l¬ √3 1 1/√3 0 

Sec A 1 2/√3 √2 2 °Æý‡Ó_…^èlÌôæÐ]l¬ 

Cosec A °Æý‡Ó_…^èlÌôæÐ]l¬ 2 √2 2/√3 1 

 

• Mø×æ… A ÑË$Ð]l 00 ¯]l$…_ 900 
MýS$ ò³Æý‡$VýS$™èl* E…sôæ sin A  ÑË$Ð]l MýS*yé ò³Æý‡$VýS$™èl* E…¨. 

• Mø×æ… A ÑË$Ð]l 00  ¯]l$…_ 900 
MýS$ ò³Æý‡$VýS$™èl* ́ ù™èl$…sôæ cos A ÑË$Ð]l ™èlVýS$Y™èl* E…¨. 

• JMýS Ëçœ¬ Mø× … {†Mø×æÑ$† °çÙμ†¢ ÑË$Ð]l ™ðlÍõÜ¢ Ñ$WÍ¯]l A°² {†Mø×æÑ$† °çÙμ™èl$¢Ë¯]l$ 

MýS¯]l$MøPÐ]l^èl$a. 

• JMýS Ë…ºMø×æ {†¿¶æ$f…ÌZ JMýS ¿¶æ$f…, C…MöMýS MöË™èl (Ð]l$ÆøMýS ¿¶æ$f… Ìôæ§é Mø×æ…) C_a¯]l 

Ñ$WÍ¯]l ¿¶æ$gêË$, Mø×êË¯]l$ MýS¯]l$MøPÐ]l^èl$a. 
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ç³NÆý‡MýS Mø×êË {†Mø×æÑ$¡Ä¶æ$ °çÙμ™èl$¢Ë Ð]l$«§ýlÅ çÜ…º…«§ýl…: 

  

 

 

Sin (900 – A) = CosA   

 Cos (900 – A) = SinA    

 Tan (900 – A) = CotA  

 Cot (900 - A) = TanA 

 Cosec (900 - A) = SecA 

 Sec (900 - A) = CosecA 

 

{†Mø×æÑ$¡Ä¶æ$ çÜÆý‡ÓçÜÒ$MýSÆý‡×êË$ 

{†Mø×æÑ$¡Ä¶æ$ °çÙμ™èl$Ë B«§éÆý‡…V> HÆý‡μyìl¯]l çÜÆý‡Ó çÜÒ$MýSÆý‡×ê°² {†Mø×æÑ$¡Ä¶æ$ çÜÆý‡Ó çÜÒ$MýSÆý‡×æ… 

A…sêÆý‡$. D çÜÆý‡Ó çÜÒ$MýSÆý‡×æ… {†Mø×æÑ$¡Ä¶æ$ °çÙμ™èl$¢Ë A°² Mø×êËMýS$ çÜ™èlÅ… AÐ]l#™èl$…¨. 

(1)  cos2 A + sin2A  = 1, Mø×æ… A ̄ ]l$ ̂ èlÆý‡Æ>ÕV> ç³ÇVýS×ìæÝë¢… D çÜÆý‡ÓçÜÒ$MýSÆý‡×æ… ̄ ]l$…_ MìS…¨ 

 çœÍ™éË$ HÆý‡μÆý‡^èlÐ]l^èl$a 

 sin2A = 1 – cos2 A; cos2 A = 1- sin2A  

www.sa
ks

hie
du

ca
tio

n.c
om

www.sakshieducation.com

www.sakshieducation.com



 2sinA = 1-cos A = (1+cosA)(1-cosA)   

2cos A = 1-sin A = (1+sin A)(1-sin A)   

(2) 1 + Tan2A = Sec2A, D çÜÒ$MýSÆý‡×æ… ̄ ]l$…_  

 Sec2A- Tan2A = 1 Ìôæ§é Tan2A - Sec2A = -1 

 (Sec A + Tan A) (Sec A – Tan A) = 1;  sec
2
 A – 1 = Tan

2
 A 

          1SecA+TanA = 
SecA-TanA

   Ìôæ§é  
1SecA - TanA = 

SecA + TanA
 

 (3) 1 + cot2 A = cosec2 A , Ìôæ§é D çÜÒ$MýSÆý‡×æ…  ̄ ]l$…_  

 Cosec2 A – cot2A = 1      Ìôæ§é    cot2A – cosec2A = -1 

 (cosecA + cotA) (cosecA – cot A)= 1; cosec
2
A – 1 = cot

2
A 

 
1cosecA+cotA = 

cosecA-cotA
  Ìôæ§é  

1cosecA-cotA = 
cosecA+cotA  

• (sinθ + cosθ)
2 
+ (sin θ - cosθ)

2 
 = 2 

• (sec
2
 θ - 1) (cosec

2
θ - 1) = 1. 

• A Mø×æ… G…O™ðl¯]lç³μsìæMìS  sin A Ìôæ§é cos A ÑË$Ð]lË$ Gç³μsìæMìS 1 MýS…sôæ ™èlMýS$PÐ]lV>¯]l$ 

Ìôæ§é çÜÐ]l*¯]l…V>¯]l$ E…sêÆ‡¬.. 

• A  Mø×æ… G…O™ðl¯]lç³μsìæMìS  sec A Ìôæ§é cosec A Ë ÑË$Ð]lË$ Gç³μsìæMìS 1 MýS…sôæ 

GMýS$PÐ]lV>¯]l$ Ìôæ§é çÜÐ]l*¯]l…V>¯]l$ E…sêÆ‡¬. 
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A¿êÅçÜ… & 11.1 

1. JMýS Ë…ºMø×æ {†¿¶æ$f… ABC ÌZ ¿¶æ$gêË$ AB, BC, CA Ë ´÷yýlÐ]l#Ë$ Ð]lÆý‡$çÜV> 8 òÜ….Ò$, 

 5 òÜ….Ò$, 17òÜ….Ò$ AÆ‡¬™ól sin A, cos A, tan A Ë ÑË$Ð]lË$ MýS¯]l$Vö¯]l…yìl. 

A. ΔABC ÌZ, AB = 8 òÜ….Ò$ 

   BC = 15 òÜ….Ò$  

   AC = 17 òÜ….Ò$ 

    

   

   

   

   

  

Sin A =  ∠A Äñæ¬MýSP G§ýl$sìæ ¿¶æ$f…/ MýSÆý‡~… =  
BC
AC

 =  15
17

 

Cos A =  ∠A Äñæ¬MýSP BçÜ¯]l² ¿¶æ$f…/ MýSÆý‡~…   =  
AB
AC

 = 8
17

 

Tan A =  ∠A Äñæ¬MýSP G§ýl$sìæ ¿¶æ$f…/∠A Äñæ¬MýSP BçÜ¯]l² ¿¶æ$f…  =  
BC
AB

= 15
8

 

2. Ë…ºMø×æ {†¿¶æ$f…  PQR ¿¶æ$gêË$  PQ = 7 òÜ….Ò$, QR = 25 òÜ….Ò$, 

 ∠P = 90° AÆ‡¬™ól tan Q – tan R MýS¯]l$Vö¯]l…yìl. 

Sol: PQR  Ë…ºMø×æ {†¿¶æ$f… A° C^éaÆý‡$. M>Ð]l#¯]l Oò³£éVýSÆý‡‹Ü íÜ§éª…™èl… {ç³M>Æý‡… 

 

B C

A

17 cm

       8 cm 

15 cm
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 QR2 = PQ2 + PR2  ¯]l$…_ 

 

 

2 2

2 225 7

625 49

576 24

PR QR PQ= −

= −

= −

= =

  

  ∴PR = 24 

   

24tan
7

7tan
24

24 7 576 49 527tan tan
7 24 168 168

PRQ
PQ

PQR
PR

Q R

∴ = =

= =

−
∴ − = − = =

 

 

3. B Ð]l§ýlª Ë…ºMø×æ… MýSÍY¯]l Ë…ºMø×æ {†¿¶æ$f… ABC ÌZ a = 24 Ä¶æÊ°r$Ï, b = 25 

 Ä¶æÊ°r$Ï,  ∠BAC = θ. AÆ‡¬™ól cos θ, tan θ Ë ÑË$Ð]lË$ MýS¯]l$Vö¯]l…yìl. 

A. Ë…ºMø×æ {†¿¶æ$f… ABC ÌZ ∠B = 900,  AC = 25 Ä¶æÊ°r$Ï, BC = 24 Ä¶æÊ°r$Ï 

  

 

 

 

  

 

   Oò³£éVýSÆý‡‹Ü íÜ§éª…™èl… {ç³M>Æý‡…  

P R

Q

25 cm 

      7 cm

B C

A 

25 units

      7 units 

24 units

www.sa
ks

hie
du

ca
tio

n.c
om

www.sakshieducation.com

www.sakshieducation.com



 AC = AB
2 
+ BC

2  

 AB
2 
= AC 

2
–  BC

2  

        = (25)
2
 – (24)

2 

 AB2 = 625 – 576 = 49 

 AB = 7 Ä¶æÊ°r$Ï 

 ∠BAC =  θ M>ºsìæt 

Cos ө =  ∠ө Äñæ¬MýSP BçÜ¯]l² ¿¶æ$f…/ MýSÆý‡~…   =  
AB
AC

 = 7
25

 

Tanө  =  ∠ө Äñæ¬MýSP G§ýl$sìæ ¿¶æ$f…/∠ө Äñæ¬MýSP BçÜ¯]l² ¿¶æ$f…  =  
BC
AB

= 24
7

 

 

4. cosA = 
12
13

AÆ‡¬™ól  sinA, tanA Ë ÑË$Ð]lË$ MýS¯]l$Vö¯]l…yìl. 

A.  cosA = 
12
13

= ∠A Äñæ¬MýSP BçÜ¯]l² ¿¶æ$f…/ MýSÆý‡~…   =  
AB
AC

 

 

 

 

 

 

  ∴ BçÜ¯]l² ¿¶æ$f… AB = 12 Ä¶æÊ°r$Ï 

   MýSÆý‡~…  AC = 13 Ä¶æÊ°r$Ï. 

  CA2 = AB2 + BC2 

B A

C

13
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 BC2 = AC2 – AB2 

 = (13)2 – (12)2 

 = 169 - 144 

 BC2 = 25 

 BC = 5 Ä¶æÊ°r$Ï 

∴ Sin A =  ∠A Äñæ¬MýSP G§ýl$sìæ ¿¶æ$f…/ MýSÆý‡~… =  
BC
AC

 =  5
13

 

Tan A =  ∠A Äñæ¬MýSP G§ýl$sìæ ¿¶æ$f…/∠A Äñæ¬MýSP BçÜ¯]l² ¿¶æ$f…  =  
BC
AB

= 5
12

 

5. 3 tan A = 4 AÆ‡¬™ól  sinA, cosA Ë ÑË$Ð]lË$ MýS¯]l$Vö¯]l…yìl. 

A. 3 tan A = 4 

  
  

  

 

 

 

 {ç³MýSP ç³r… Ë…ºMø×æ {†¿¶æ$f… ABC  ̄ ]l$…_ 

  AC2     = AB2 + BC2 

   = (3)2+ (4)2 

   = 9 + 16 = 25 

   AC = 5 

 

B A

C 

3

           4   
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6. cosA= cosX, AÄôæ$Årr$Ï ∠A,  ∠X Ë$ Ëçœ¬ Mø×êËÆ‡¬™ól ∠A= ∠X A° ^èl*ç³…yìl. 

Sol: ΔABC, ΔXYZ  Ë$ Æð‡…yýl$ Ë…º Mø×æ {†¿¶æ$gêË$ A¯]l$MýS$…sôæ 

 cosA = cosX A° C^éaÆý‡$ M>Ð]l#¯]l  

cosA = 
AB
AC

 

cosX = 
XY
XZ

 

   ∴ AB
AC

 = XY
XZ

= k  A¯]l$MýS$…sôæ  
AB
XY

 = AC
XZ

= k          -------------- (1) 

 
 Oò³£éVýSÆý‡‹Ü íÜ§éª…™èl… {ç³M>Æý‡… 

                           

2 2 2 2 2

2 2 2 2

2 2

2 2
(2)

BC AC AB k XZ XY
YZ XZ XY XZ XY

BC k XZ XY k
YZ XZ XY

− −
= =

− −

−
= = − − − − − − −

−

 

  (1), (2) Ë ̄ ]l$…_ 

                    AB AC BC
XY XZ YZ

= =   AVýS$¯]l$. 

   ∴ ΔABC ∼ ΔXYZ AVýS$¯]l$. 

   ∴ ∠ A = ∠X AÐ]l#™èl$…¨. 

7. 7cot
8

θ = , AÆ‡¬™ól  
(1 sin )(1 sin ))
(1 cos )(1 cos )

i θ θ
θ θ

+ −
+ −

      (1 sin ))
cos

ii θ
θ

+  Ë¯]l$ MýS¯]l$Vö¯]l…yìl. 

Sol:   7cot
8

θ = = BçÜ¯]l² ¿¶æ$f…/ G§ýl$sìæ ¿¶æ$f…   

 

             

   

  

 

 

 

AB

C 

XY 

Z 

ө 

A 

8 

B 
7 C 
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 ΔABC  ¯]l$…_  AC2 = AB2 + BC2  

      = (8)2 + (7)2 

        AC2 = 64 + 49 = 113 

         AC = 113  

  Sin θ= G§ýl$sìæ ¿¶æ$f…/ MýSÆý‡~…= 
8
113  

  Cos θ= BçÜ¯]l² ¿¶æ$f…/ MýSÆý‡~…=
7
113

 

                 (1 sin )(1 sin ))
(1 cos )(1 cos )

i θ θ
θ θ

+ −
+ −

=
2

2

1 sin
1 cos

θ
θ

−
−

                    

= 
2

2

8 641 ( ) 1
113 113
7 491 ( ) 1

113113

− −
=

− −
 

= 
113 64

49113
113 49 64

113

−

=
−

 

(1 sin )(1 sin ) 49
(1 cos )(1 cos ) 64

θ θ
θ θ

+ −
∴ =

+ −
 

8 8 1131
(1 sin ) 113 113

7 7cos
113 113

(1 sin ) 8 113
cos 7

θ
θ

θ
θ

+
+

+
= =

+ +
∴ =
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8. B Ð]l§ýlª Ë…ºMø×æ… MýSÍY¯]l {†¿¶æ$f… ABC ÌZ tanA = √3  AÆ‡¬™ól  

 (i)  sinA cosC+ cosA sinC. 

 (ii) cosA cosC – sinA sinC Ë ÑË$Ð]lË$ MýS¯]l$Vö¯]l…yìl 

Ýë«§ýl¯]l:  tan A = √3 = 3
1

=  G§ýl$sìæ ¿¶æ$f…/ BçÜ¯]l² ¿¶æ$f… 

    

 

AC2 = AB2 + BC2 = (1) + (√3)2  = 1 + 3 = 4 

 AC = 2 

sinA= G§ýl$sìæ ¿¶æ$f…/ MýSÆý‡~…= 
3

2
 

Cos A= BçÜ¯]l² ¿¶æ$f…/ MýSÆý‡~…= 
1
2

 

sinC = G§ýl$sìæ ¿¶æ$f…/ MýSÆý‡~…= 
1
2

 

Cos C= BçÜ¯]l² ¿¶æ$f…/ MýSÆý‡~…= 
3

2
 

(i) sinA cosC + cos A sinC  = 3
2

. 3
2

+ 1
2

. 1
2

 

= 3 1
4 4

+ =1   

 (ii)  cosA cosc – sinA sinC 

  = 
1
2

. 3
2

- 3
2

. 1
2

= 3
4

- 3
4

= 0 

  ∴cosA cosc – sinA sinC = 0. 

A

2 
√3

1 

C

B
θ 
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A¿êÅçÜ… 11. 2 

 

1. MìS…¨ Ðésìæ ÑË$Ð]lË¯]l$ MýS¯]l$Vö¯]l…yìl. 

 (i) sin 450 + cos450
 

Ýë«§ýl¯]l:  sin 450 = 1
2

;  cos450   = 1
2

 

0 0 1 1 1+1 2   sin45 +cos45 = + = = = 2
2 2 2 2

∴  

( )
0

0 0

cos 45 
 sec 30 + cosec 60

ii  

     Ýë«§ýl¯]l:             

0 0 0

0

0 0

1 2 2cos 45 = ,sec 30 ,cosec 60
2 3 3

1 1
cos 45 1 32 2

2 2 4 sec 30 + cosec 60 42
3 3 3

3
4 2

= =

= = = ×
+

=
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    Ýë«§ýl¯]l:      

( )
0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

sin 30 + tan 45 - cosec 60 iii
 cot 45 + cos 60 - sec 30

1 2sin 30 ; tan 45 1,cosec 60
2 3

1 2cot 45 1,cos 60 ,sec 30
2 3

1 21
sin 30 + tan 45 - cosec 60 2 3 11 2 cot 45 + cos 60 - sec 30  1

2 3

= = =

= = =

+ −
= =

+ −

 

 (iv) 2 tan
2
 45° + cos

2
 30° – sin

2
 60° 

 Ýë«§ýl¯]l:   tan 45°= 1;   cos 30° = 3
2

;  sin 60° = 3
2  

  

2 2 2 2 2 23 3 2 tan 45   cos 30  – sin 60 2.(1) ( ) ( )
2 2

3 32(1)
4 4

2

°+ ° ° = + −

= + −

=
 

 (v) 

2 0 2 0

2 0 2 0

sec 60 tan 60 
 sin 30 + cos 30

−
  

 Ýë«§ýl¯]l:   tan 60°= 3 ;   cos 30° = 3
2

;   sin 30° = 1
2

;  sec 60° = 2; 

2 0 2 0 2 2

2 0 2 0
2 2

2 0 2 0

2 0 2 0

sec 60 tan 60 (2) ( 3) 4 3 1  11 1 sin 30 + cos 30 11 3 ( ) +( )  4 42 2

sec 60 tan 60 1
 sin 30 + cos 30

− − −
= = = =

+

−
∴ =
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2. sin 60°. cos 30° + sin 30°. cos 60° ÑË$Ð]l VýS×ìæ…^èl…yìl. sin (60° + 30°) ÑË$Ð]l 

 G…™è ? ©° ̄ ]l$…_ Ò$Æó‡… VýSÐ]l$°…^éÆý‡$? 

Ýë«§ýl¯]l: sin 60°= 3
2

;  cos 30°= 3
2

 

sin 60°= 1
2

;  cos 60°= 1
2

 

sin 60°. cos 30° + sin 30° cos 60°= 
3

2
. 3

2
+ 1

2
. 1

2
 

       =   3
4

+ 1
4

= 4
4

=1 

 ∴Sin 60°. cos 30° + sin 30° cos 60° = 1 

 Sin (60° + 30°) = sin (90°) = 1 
 ©° ̄ ]l$…_ Sin (A + B) = sinA cosB + cosA sinB A° VýSÐ]l$°…^èlÐ]l^èl$a. 

 

4. cos (60° + 30°) = cos 60° cos 30° – sin 60° sin 30° A ]̄lyýl… çÜº»ôæ¯é? 

Ýë«§ýl¯]l:  L.H.S cos (60° + 30°) = cos 90° = 0 

 R.H.S cos 60° cos 30° – sin 60° sin 30° 

 = 1
2

. 3
2

- 3
2

. 1
2

 

= 3
4

- 3
4

= 0 

 ∴ cos (60° + 30°) = cos 60° cos 30° – sin 60° sin 30°. 
 A¯] yýl… çÜÐ]l¬_™èl… ©° ̄ ]l$…_ 

 cos (A + B) = cosA cosB – sinA sinB A° VýSÐ]l$°…Ð]l^èl$a. 
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5. Q  Ð]l§ýlª Ë…ºMø×æ…  MýSÍY¯]l ΔPQR ÌZ PQ = 6òÜ….Ò$, ∠RPQ = 60° AÆ‡¬™ól QR, PR  
 ÑË$Ð]lË¯]l$ MýS¯]l$Vö¯]l…yìl. 

Ýë«§ýl¯]l:  ΔPQR ÌZ ∠RPQ = 60°, PQ = 6 òÜ….Ò$. 

  

  

   

   

                   0cos60 =    BçÜ¯]l² ¿¶æ$f…/ MýSÆý‡~…   =  PQ
PR

 

   1
2

= PQ
PR

 

∴  PR = 2 × PQ = 2 × 6 = 12 òÜ….Ò$. 

 lly     sin 60°= G§ýl$sìæ ¿¶æ$f…/ MýSÆý‡~…=  
QR
PR

  

3
2

= 
12
QR  

QR = 12 3 6 3
2
×

=  òÜ….Ò$.; PR  = 12 òÜ….Ò$ 

  ∴ QR = 6 3 òÜ….Ò$; PR = 12 òÜ….Ò$. 

 

 

   

R

6

P

Q

600
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A¿êÅçÜ… 11.3 

1. ÑË$Ð]l MýS¯]l$MøP…yìl. 

(i)  
0

0

tan 36
cot 54  

   
0 0

0
0 0

tan36 tan36= = =1             ( cot(90 - ) tan )
cot(90-36 ) tan36

θ θ=∵
   

ii) cos 12° – sin 78° 

  = cos (90 – 78°) – sin 78°          0 ( cos(90 - ) sin )θ θ=∵   

  = sin 78° – sin 78° = 0. 

  = 0 

iii) cosec 31°- sec 59° 

  = cosec 31° – sec (90° - 31°) 

  = sec 31° – cosec 31°    0( sec(90 - ) cos )ecθ θ=∵  
  = 0.    

iv) sin 15° sec 75° 

  = sin 15°. sec (90° - 15°)   
0( sec(90 - ) cos )ecθ θ=∵  

  = sin 15°. Cosec 15°  

= 
1sin 15 . 1

sin 15
° =

°                                
1( sin )

cosec
θ

θ
=∵  

v) tan 26° . tan 64° 

  tan 26° . tan 64° = tan 26° .tan (90° - 26°)  

          = tan 26°. Cot 26°    
0( tan(90 - ) cot )θ θ=∵  
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    = 
1tan 26 .

tan 26
°

°
  

1(cot )
tan

θ
θ

=  

                       = 1 

2. °Æý‡*í³…^èl…yìl? 

 (i) tan 48°. tan 16° tan 42° . tan 74° = 1 

Ýë«§ýl¯]l:  L.H.S tan 48°. tan 16°. tan 42°. tan 74°   

  = tan (90° - 42°). tan (90° - 74°) .tan 42°. tan 74°      

  
0( tan(90 - ) cot )θ θ=∵  

          = cot 42°. Cot 74°. tan 42°. tan 74°. 
1(cot )

tan
θ

θ
=   

  = 1 R.H.S. 

 (ii) cos 36° . cos 54° - sin 36° sin 54° = 0 

 Ýë«§ýl¯]l:  L.H.S. cos 36°. cos  54° - sin 36°. sin 54° 

= cos 36°.cos (90° - 36°) – sin 36° (90° - 36°)  
0  ( cos(90 - ) sin )θ θ=∵    0 ( sin(90 - ) cos )θ θ=∵  

  = cos 36°. sin36° - sin 36°. cos 36°.      

= 0  R.H.S. 

3. tan 2A = cot (A - 18°),  2A Ëçœ¬ Mø×æ… AÆ‡¬™ól A ÑË$Ð]l MýS¯]l$MøP…yìl. 

Ýë«§ýl¯]l:   tan 2A = cot (A - 18°)  0( cot(90 - ) tan )θ θ=∵     

  cot (90° - 2A) = cot (A - 18°) 

 2A  Ëçœ¬Mø×æ… A° C^éaÆý‡$ M>ºsìæt (90° - 2A), (A - 18°)Ë$ MýS*yé Ëçœ¬ 

 Mø×êË$ AÐ]l#™éÆ‡¬.   
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  90° - 2A = A - 18°    

   3A = 108°  

   ∴ A = 36°. 

4. A, B Ë$ Ëçœ¬ Mø×êË$ tan A = cot B, AÆ‡¬™ól A + B = 90°.  

Ýë«§ýl¯]l: tan A = cot B 

 tan A = tan (90° - B) 
0( tan(90 - ) cot )θ θ=∵   

 A = 90° - B    (A, B Ë$ Ëçœ¬ Mø×êË$  ) 

 ⇒ A + B = 90° 

5. A, B, C Ë$ ΔABC ÌZ° A…™èlÆý‡ Mø×êË$ AÆ‡¬™ól  tan( ) cot
2 2

A B C+
=  

Ýë«§ýl¯]l: A, B, C Ë$ ΔABC ÌZ° Mø×êË$. M>ºsìæt A + B + C = 180° 

 CÆý‡$OÐðlç³#Ìê 2 ̂ ól ¿êW…^èlV> 

0
0180 90

2 2 2
A B C+

+ = =  

090
2 2

A B C+
= −  

 CÆý‡$OÐðlç³#Ìê {†Mø×æÑ$¡Ä¶æ$ °çÙμ†¢ tan ¡çÜ$Mö¯]lV> 

                     

0tan( ) tan(90 )
2 2

tan( ) cot
2 2

A B C

A B C

+
= −

+
=

        0( tan(90 - ) cot )θ θ=∵  
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6. sin 75° + cos 65° ¯]l$ o°, 45° Ð]l$«§ýlÅ VýSË ÑË$Ð]lË$ {†Mø×æÑ$¡Ä¶æ$ °çÙμ™èl$¢ËÌZ 

 MýS¯]l$MøP…yìl. 

Ýë«§ýl¯]l: sin 75° = sin (90° - 15°) = cos 15° 
0 ( cos(90 - ) sin )θ θ=∵   

cos 65° = cos (90° - 25°) = sin 25°. 
0 ( sin(90 - ) cos )θ θ=∵  

∴sin 75° + cos 65° = cos 15° + sin 25°. 

 

A¿êÅçÜ… 11.4 

1. MìS…¨ Ðésìæ° çÜ*„îSÃMýSÇ…^èl…yìl. 

 (i) (1 + tan θ + sec θ)  (1 + cot θ - cosec θ). 

Ýë«§ýl¯]l:  (1 + tan θ + sec θ) (1 + cot θ - cosec θ)             
1( cot )

tan
θ

θ
=∵  

  
1(1  tan   sec ) (1    cosec )

tan
θ θ θ

θ
= + + + −   

sin( tan )
cos

θθ
θ

=∵
 

` 1(1  tan   sec ) (1    cosec )
tan

θ θ θ
θ

= + + + −  
1( cosec )

sin
θ

θ
=∵

 

1 tan tan .cosec(1  tan   sec ) ( )
tan

θ θ θθ θ
θ

+ −
= + +   

sin 1(1  tan   sec )(1 tan . )
cos sin 

tan

θθ θ θ
θ θ

θ

+ + + −
=  

(1  tan   sec )(1 tan sec )
tan

θ θ θ θ
θ

+ + + −
=  
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2 2(1  tan  ) sec )
tan
θ θ

θ
+ −

=  

2 21  tan   2tan sec
tan

θ θ θ
θ

+ + −
=  

2 21  2tan (sec tan  )
tan

θ θ θ
θ

+ − −
=   

2 2( sec tan 1)θ θ− =∵
 

1  2tan 1
tan

θ
θ

+ −
=  

2 tan 2
tan

θ
θ

= =      

ii) (sin θ + cos θ)
2
 + (sin θ - cos θ)

2
 

A.  (sin θ + cos θ)
2
 + (sin θ - cos θ)

2
   

    = 2 (sin
2 
θ + cos

2
θ)   [(a + b)

2
 + (a - b)

2
 = 2 (a

2
 + b

2
)] 

    = 2 (1) = 2. 

iii) (sec2 θ - 1) (cosec2 θ - 1) 

  (sec
2 
θ - 1) (cosec

2
 θ - 1)  

2 2(   sec θ - 1=tan θ∵  

  = tan
2
θ .cot

2
θ                  

2 2cosec θ - 1=cot θ  

  = 1          
1cot = 

tan
θ

θ
 

 

2. 2 1 cos(cosec cot )
1 cos

θθ θ
θ

+
− =

−
 A° ̂ èl*í³…^èl…yìl. 

Ýë«§ýl¯]l:   L.H.S  (cosecθ - cotθ)2 

  21 cos( )
sin sin

θ
θ θ

= −  
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21 cos( )

sin
θ

θ
−

=  

  
2

2

(1 cos )
sin

θ
θ

−
=            

2

2

(1 cos )
1 cos

θ
θ

−
=

−
                     2 2( sin 1 cos )θ θ= −∵  

(1 cos )(1 cos )
(1 cos )(1 cos )

θ θ
θ θ

− −
=

+ −
 

(1 cos )
(1 cos )

θ
θ

−
=

+
     R.H.S 

3. 
1 sin sec tan
1 sin

A A A
A

+
= +

−
  A° ̂ èl*ç³…yìl 

Ýë«§ýl¯]l: 
2

2

1 sin (1 sin )(1 sin ) (1 sin )
1 sin (1 sin )(1 sin ) 1 sin

A A A A
A A A A

+ + + +
= =

− − + −  

 
2

2 2

(1 sin ) 1 sin
cos cos

A A
A A

+ +
= =   

2 2( 1 sin cos )A A− =∵   

 
1 sin

cos cos
A

A A
= +  

 = sec A + tan A           R.H.S. 

4.  

2
2

2

1 - tan tan
cot 1

A A
A

=
−

  A° ̂ èl*ç³…yìl. 

Ýë«§ýl¯]l:  L.H.S  
2

2

1 - tan
cot 1

A
A−

 

 

2

2

2

2

sin1 - 
cos

cos 1
sin

A
A

A
A

=
−

    

2 2

2

2 2

2

cos  - sin
cos

cos  - sin
sin

A A
A

A A
A

=              sin( tan A= 
cos

A
A

∵ , coscot A= )
sin

A
A
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2 2 2

2
2 2 2

cos  - sin sin tan
cos cos  - sin
A A A A

A A A
× =        R.H.S   

  

 II Method: 

 L.H.S  

2 2

2

2

1 - tan 1 - tan
1cot 1 1

tan

A A
A

A

=
− −  

1( cot A= )
tan A

∵  

 

2 2
2

2 2

2

1 - tan 1 - tan(1 tan ) tan
1 - tan tan

tan

A AA A
A A

A

= = − × =    R.H.S 

 

5.  
1 cos tan .sin

cos
θ θ θ

θ
− =   A° ^èl*ç³…yìl. 

Ýë«§ýl¯]l:   L.H.S      1 cos
cos

θ
θ

−  

       
2 21 cos sin sin .sin

cos cos cos
θ θ θ θ

θ θ θ
−

= = =  

               tan .sinθ θ=            R.H.S. 

   

6. sec A (1 – sin A) (sec A + tan A) çÜ*„îSÃMýSÇ…^èl…yìl 

Ýë«§ýl¯]l: sec A (1 – sin A) (sec A + tan A)  

 = (sec A – sin A. sin A) (sec A + tan A) 

 ( )1 sec A - .sin  sec A  tan A   
cos

A
A

⎛ ⎞= +⎜ ⎟
⎝ ⎠

           1( sec = )
cos

θ
θ

∵  

 = (sec A – tan A) (sec A + tan A)   
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 = sec2 A – tan2 A  2 2( sec  –  tan 1)θ θ =∵     

 = 1 

7. (sin A + cosec A)2 + (cos A + sec A)2 = 7 + tan2 A + cot2A A° °Æý‡*í³…^èl…yìl. 

Ýë«§ýl¯]l: L.H.S (sin A + cosec A)2 + (cos A + sec A)2 

 = (sin2A + cosec2A + 2 sin A.cosec A) + (cos2A + sec2A + 2 cosA sec A) 

 = sin2A + cos2A + cosec2A + sec2A + 2sinA. cosecA + 2cosA secA 

 = (sin2A + cos2A) + (1+ cot2A) + (1+ tan2A) + 2sinA cosecA 

    + 2cosAsecA 

 2 2 1 1 1  2  cot A  tan A 2sin 2cos
sin cos

A A
A A

= + + + + +  

 = 3 + cot
2
A  + tan

2
A + 2 + 2 

 = 7 + cot
2
A + tan

2
A                    R.H.S. 

 

8. (1 – cos θ) (1 + cos θ) (1 + cot2θ)  çÜ*„îSÃMýSÇ…^èl…yìl. 

Ýë«§ýl¯]l: (1 – cos θ) (1 + cos θ) (1 + cot2 θ)     

 
2 2 (1 –  cos ) (1  cot )        θ θ= +  

2 2

2 2

( sin 1 cos
1 cot cos )ec

θ θ

θ θ

= −

+ =

∵  

 = sin2 θ. cosec2θ.   1( cos )
sin

ecθ
θ

=∵    

 2
2

1= sin .
sin

θ
θ

 

 = 1. 

 

www.sa
ks

hie
du

ca
tio

n.c
om

www.sakshieducation.com

www.sakshieducation.com



9. sec θ + tan θ = P  AÆ‡¬™ól  sec θ - tan θ ÑË$Ð]l G…™è ? 

Ýë«§ýl¯]l:  secθ + tan θ = P  

 sec2θ - tan2 θ = 1 A° Ð]l$¯]lMýS$ ™ðlË$çÜ$ 

 ⇒ (secθ + tan θ) (sec θ - tanθ) = 1 

 ⇒ P (sec θ - tan θ) =  1 

 ⇒ sec θ - tan θ = 1/p   AVýS$¯]l$. 

10. cosec θ + cot θ = k,  cos θ= (k2-1)/(k2+1) AÆ‡¬™ól  A° ^èl*ç³…yìl. 

Ýë«§ýl¯]l:  cosec θ + cot θ = k  →  (1) 

 çÜÆý‡Ó çÜÒ$MýSÆý‡×æ…    cosec2 θ + cot2 θ = 1  ¯]l$…_ 

 (cosec θ + cot θ) (cosec θ – cot θ) = 1 

 k (cosec θ – cot θ ) = 1 

 cosec θ - cotθ = 1/ k      →  (2) 

 (1), (2) Ë¯]l$ MýS*yýlV> 

  cosecθ + cotθ = k 

  cosecθ - cotθ = 1/k 

     2cosecθ = k + 1/k 

           2cosecθ= (k2+1)/k 

cosecθ= (k2+1)/ 2k         →  (3) 

 çÜÒ$  (1) ̄ ]l$…_  (2) ̄ ]l$  ¡íÜÐó Ä¶æ$V> 
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cosec θ + cot θ = k 

  cosec θ - cot θ  = 1/k 
    +    - 
      2 cot θ   =  k - 1/k 

2 cot θ   =  (k2 – 1)/k 

cot θ = (k2 – 1)/2k         →  (4) 

 çÜÒ$ (4) ̄ ]l$ (3) ̂ ól ¿êW…^èlV> 

2

2

1
cot 2

1cos
2

k
k

kec
k

θ
θ

−

=
+  

2

2

cos / sin 1
1/ sin 1

k
k

θ θ
θ

−
=

+  

2

2

1cos
1

k
k

θ −
∴ =

+  
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ºçßæ$Oâñæ_aMýS {ç³Ô¶æ²Ë$: 

1. ç³MýSP ç³r…ÌZ, cot A =  _______       [      ] 
        

  

a) 12/13  b)  5/12    c) 5/13   d) 13/5 

2. Δ ABC ÌZ,  ∠B = 90°, AB = 12 òÜ….Ò$, BC = 5 òÜ….Ò$ AÆ‡¬™ól  cos c ÑË$Ð]l[     ] 

 a) 5/13 b)  5/12  c) 12/5  d) 13/5 

3. cot b
a

θ =  AÆ‡¬™ól  cos sin
cos sin

θ θ
θ θ

+
−

 ÑË$Ð]l      [      ] 

 a) (b – a)/(b+a)  b) b – a c) b + a d)  

4. sinθ  VýSÇçÙt ÑË$Ð]l _______        [       ] 

 a) 1/2  b) √3/2  c) 1  d) 1/√2 

5. Δ ABC  ÌZ  A JMýS Ëçœ¬Mø×æ…, B Ð]l§ýlª Ë…ºMø×æ… E¯]l²^ø sin A + cos A ÑË$Ð]l 
            [       ] 

 a) 1 MìS çÜÐ]l*¯]l…  b) 1 MýS¯é² GMýS$PÐ]l 

 c) 1 MìS MýS¯é² ™èlMýS$PÐ]l  d) 2 MýS$ çÜÐ]l*¯]l… 

6.  
0

2 0

2 tan 30
1 tan 30

θ
+

 ÑË$Ð]l _______       [       ] 

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

7.  sinθ = 1/2 AÆ‡¬™ól  (tanθ + cotθ )2 ÑË$Ð]l _______   [       ]  

 a) 16/3  b) 8/3            c) 4/3       d) 10/3 
 

A

C

B 

5 12

13
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8. sinθ - cosθ = 0 AÆ‡¬™ól  sin4 θ + cos4 θ ÑË$Ð]l _______   [       ] 

 a) 1/2  b) 1/4  c) 3/4  d) 1 

9. θ = 45° AÆ‡¬™ól   1 cos 2
sin 2

θ
θ

−  ÑË$Ð]l _______     [       ] 

 a) 0  b) 1  c) 2  d) ∝ 

10. tanθ = cot AÆ‡¬™ól  secθ ÑË$Ð]l       [       ] 

 a) 2  b) 1  c) 1/√3  d) √2 

11. A + B = 90°, cot B = AÆ‡¬™ól  tan A= ______     [       ]  

 a) 5/3  b) 1/3    c) 3/4  d) 1/4 

12.  sin (x - 20°) = cos (3x - 10) AÆ‡¬™ól  x ÑË$Ð]l     [       ] 

 a) 60°  b) 30°  c) 45°  d) 35.5 

13. 1 + tan 5° cot 85° = ______       [      ] 

 a) sin
2
5°  b) cos

2
5°  c) sec

2
5° d) cosec

2
5°  

14. HO§ðl¯é ΔABC ÌZ,   sin( )
2

B C+ =   ______              [       ]  

 a) cos A/2  b) sin A/2  c) -sin A/2  d)- cos A/2 

15. cos θ =a/b  AÆ‡¬™ól  cosec θ = ______      [       ] 

 a) b/a  b) b/√(b2- a2 )  c) √(b2- a2 )/b d) a/√(b2- a2 ) 

16. cos 20° cos 70° - sin 20° sin 70° ÑË$Ð]l      [      ] 

 a) 0  b) 1  c) ∝  d) cos 50° 
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17. tan5° tan 25° tan45° tan 65° tan 85° ÑË$Ð]l  ______    [      ] 

 a) 2  b) 3  c) 1  d) 4 

18.  tanθ + cotθ = 5 AÆ‡¬™ól  tan2θ + cot2θ = ______    [      ] 

 a) 23  b) 25  c) 27  d) 15 

19. cosecθ = 2, cotθ = √3 p     (θ Ëçœ¬ Mø×æ… AÆ‡¬™ól) p ÑË$Ð]l   [      ]  

 a) 2  b) 1  c) 0  d) √3 

20. 1 sin
1 sin

A
A

+
−

 = ______        [      ] 

 a) sin A + cos A    b) sec A + tan A    

 c) sec A – tan A   d) sec2A + tan2A 

 

Key: 

1. b; 2. a; 3. d; 4. c; 5. b;  6. a; 7. a; 8. a; 9. b; 10. d; 

 

11. c; 12. b; 13. c; 14. a; 15. c; 16. b; 17. c;  18. a; 19. b; 20. b. 
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RêäË¯]l$ ç³NÇ…^èl…yìl. 

1. cosecθ - cotθ  AÆ‡¬™ól cosecθ + cotθ ÑË$Ð]l ________ 

2. sin 45° + cos 45° = ___________ 

3. 2 tan2 45° + cos2 30° - sin2 60° = _____________ 

4. sin (90° - A) = _______________ 

5. sinA = cosB AÆ‡¬™ól  A + B = ______ 

6. sec =
2
m n

mn
θ +  AÆ‡¬™ól  sinθ = ______________ 

7. ç³r…ÌZ  sec A ÑË$Ð]l _____________. 

  

 

 

 

8. sin 2A= 1/2 , tan245°, (A Ëçœ¬ Mø×æ…)  AÆ‡¬™ól  A  ÑË$Ð]l ______ 

9. 1
secθ

 , 0° < θ < 90° VýSÇçÙt ÑË$Ð]l _________ 

10.  
2

2

sin
1-cos

θ
θ

 ÑË$Ð]l ________ 

11. cotθ  = 1 AÆ‡¬™ól  1 sin
cos

θ
θ

+  _________ 

12. sec2θ - 1 = ________ 

13. secθ + tan θ = p, AÆ‡¬™ól  secθ - tanθ = ________. 

A 

C

B

5 12
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14. sin A Ìôæ§é cos A Ë ÑË$Ð]lË$ Gç³μsìæMîS ________ MýS…sôæ ™èlMýS$PÐ]l V>¯]l$ Ìôæ§é 

çÜÐ]l*¯]l…V>¯]l$  E…sêÆ‡¬. 

15. sec (90° - A) = _______ 

 

Key: 

1) 4;   2) √2;  3) 2;  4) cos A; 5) 90°; 6)  m n
m n

+
−  

7) 13/5;  8) 15°; 9) 1;  10) 1;  11) √2 + 1;   

12) tan2 θ;  13) 1/p  ; 14) 1;  15) cosec A. 
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