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INTRODUCTION TO TRIGONOMETRY  

� Trigonometric ratios of any angle :  

Consider a circle with centre ‘O’ and radius ‘r’. Let θ  be any angle in the standard position such 

that its terminal ray intersects the circle in ).,( yxP  

∴ We have 222 ryxandrOP =+=  

The six trigonometric ratios are 
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� Signs of the trigonometric ratios  :  

Signs of the trigonometric ratios depend on the quadrant in which the terminal side OP  lies.  

Case i):    If ),( yxP  lies in ,1Q  then .00,0 >>> randyx  Hence all the six ratios are positive.  

Case ii):  If ),( yxP  lies in ,2Q  then θθ ecrandyx cos,sin.00,0 ∴>><  are positive and the 

rest are negative.  

Case iii):  If ),( yxP  lies in ,3Q  then θθ cot,tan.00,0 ∴><< randyx  are positive and the rest 

are negative.  

Case iv):  If ),( yxP  lies in ,4Q  then θθ sec,cos.00,0 ∴><> randyx  are positive and the rest 

are negative.  

Note:   If θ  lies in 4321 ,,, QQQQ  then the signs of trigonometric ratios are as follows.  
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The signs of the trigonometric ratios can be remembered by using the phrase ‘All Silver Tea Cups’.  

� Trigonometric ratios of complementary angles :  

Consider a right angled triangle ABC, right angled at B.  

Let θθ −=∠=∠ 090AthenC  where θ  is measured in degrees 

In ,ABC∆  
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� The Values of trigonometric functions of certain angles in terms of angle in the first 
quadrant.  :  
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xsin  θcos+  θcos+  θsin+  θsin−  θcos−  θcos−  θsin−  θsin+  

xcos  θsin+  θsin−  θcos−  θcos−  θsin−  θsin+  θcos+  θcos+  

xtan  θcot+  θcot−  θtan−  θtan+  θcot+  θcot−  θtan−  θtan+  

xcsc  θsec+  θsec+  θcsc+  θcsc−  θsec−  θsec−  θcsc−  θcsc+  

xsec  θcsc+  θcsc−  θsec−  θsec−  θcsc−  θcsc+  θsec+  θsec+  

xcot  θtan+  θtan−  θcot−  θcot+  θtan+  θtan−  θcot−  θcot+  
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1. In a ,ABC∆  right angled at A, if AB =12, AC = 5 and BC =13, find all the six trigonometric 

ratios of angle B.  

Solution:    

Adjacent side = Base = AB = 12, opposite side = AC = 5 and, Hypotenuse = BC =13 Using the 

definitions of trigonometric ratios, we have  
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2. In a ,ABC∆ right angled at B, if AB=12 and BC=5, find:  

 (i) sin A and tan A   (ii) cos C and cot C  

Solution:     By Pythagoras theorem, we have   
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(i) When we consider t – ratios of ,A∠ we have  

 Base = AB =12, opposite side = BC =5 and, Hypotenuse = AC = 13 

∴
12

5side opposite
tan,

13

5side opposite
sin ====

Base
Aand

Hypotenuse
A  

(ii) When we consider t- ratios of ,C∠  we have  

 Base = BC =5, opposite side = AB = 12 and, Hypotenuse = AC = 13 

∴
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5
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3. If ,
3

1
cos =B  find the other five trigonometric ratios.  

Solution:      We have,  

 
3

1
cos ==

Hypotenuse

Base
B  

By Pythagoras theorem, we have  
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 When we consider the t- ratios of ,B∠ we have  

Base = BC= 1, opposite side = AC = 22  and, Hypotenuse = AB=3 

 

4. In a right triangle ABC, right angled at C, if tan A =1, then verify that 2 sin A cos A= 1.  

Solution:     In ABC∆ , we have  

 tan A= 1 
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By Pythagoras theorem, we have  
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5. If sec 
α
αα
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,

4
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+
−= evaluate  

Solution:   We have,  
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6.  In a triangle XYZ, ∠ Y is right angle. XZ = 17 cm and YZ = 15 cm, then find (i) sin X (ii) cos Z 

(iii) tan X 

Sol.  In ∆ XYZ, ∠ Y = 900 

∴ By Pythagoras theorem 
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(iv)  

7. Is it right to say cos (600+300) = cos 600. cos 300 – sin 600. sin 300 ? 

Sol. 
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 Thus, the given equation is right. 

 

8. For which value of acute angle 
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Sol. 
4
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 For above equation θ = 900 is not defined. 

 

9. If sin A = cos B, then prove that A + B = 900 

Sol. Suppose sin A = cos B 

  ⇒ sin A = sin (900 – B) 

  ⇒ A = 900 – B 

        [ If both are acute angles] 

  ⇒ A + B = 900 

10. Given ABC∆  right angled at C in which AB=29 units, BC=21 unit and .θ=∠ABC  

Determine the values of  

(i)  θθ 22 sincos +   (ii) θθ 22 sincos −  

Solution:   In ,ABC∆  we have  

 222 BCACAB +=  
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(i) Using the values of ,cossin θθ and  we obtain  
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(ii) Using the values of ,cossin θθ and  we obtain  
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11. In ,ABC∆  right angled at B, if tan A = ,
3

1
 find the value of  

 (i) sin A cos C + cos A sin C   (ii) cos A cos C – sin A sin C 

Solution:    We have,  
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Using Pythagoras theorem in ,ABC∆  we have  
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12. Give that 16 cot A = 12; find the value of 
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−
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Solution:  We have, 16 cot A = 12 .
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Solution:   We have, tan 
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12=θ  
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14. If tan θ + 2
tan

1 =
θ

, find the value of 
θ

θ
2

2

tan

1
tan +  

Solution:    We have,  

 tan θ  + 2
tan

1 =
θ  
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15. Show that 

 (i) tan480. tan160. tan420. tan740 = 1 

 (ii) cos360. cos540 – sin360. sin540 = 0 

Sol. (i) LHS = tan480. tan160. tan420. tan740 

                  = tan480. tan420. tan160. tan740  

            = tan (900-420). tan420. 

  tan (900-740). tan420. 

           = cot420. tan420. cot740. tan740  

           0
0

0
0

74tan.
74tan

1
.42tan.

42tan
1=  

     = 1 = RHS 

 (ii) cos 360 . cos540 = cos (900-540). 

         Cos (900-360) 

        = sin 540 . sin 360 

     [∵cos(900-θ) = sinθ] 

   ∴ cos360 . cos540 – sin 360 . sin540 = 0  

 

16. Express sin 750 + cos 650 in terms of trigonometric ratios of angles between 00 and 450. 

Sol. Sin 750 = sin (900 - 150) 

              = cos 150 [sin (900 - θ) = cos θ] 

 cos 650 = cos (900 - 250) 

  = sin 250 [∵cos(900 - θ) = sin θ]. 

 ∴ sin 750 + cos 650 = cos 150 + sin 250 
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17. Show that cot θθθθ + tan θθθθ = sec θθθθ . cosec θθθθ 

Sol. LHS = cot θ + tan θ 
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Following table gives the values of various trigonometric ratios of 0000 60,45,30,0  and 090  for ready 

reference.  

θ  

T. ratios 
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1
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Cosec θ  Not defined  2 2  
3

2
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2
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θcot  
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1
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18. Prove that: 
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Solution:   We have,  
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19. Show that:  

(i) 2 6)30tan45(sin6)60tan45(cos 02020202 =−−+  

Solution:    (i) We have,  
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20. Find the value of θ  in each of the following:  

(i)  32sin2 =θ  (ii) 13cos2 =θ  (iii) 032tan3 =−θ  

Solution:    (i) We have,  

 32sin2 =θ  

000 3060260sin2sin
2

3
2sin =⇒=⇒=⇒=⇒ θθθθ  

(ii) We have,  

 13cos2 =θ  

000 2060360cos3cos
2

1
3cos =⇒=⇒=⇒=⇒ θθθθ  

(iii)  We have,  

 032tan3 =−θ  

000 3060260tan2tan3
3

3
2tan

32tan3

=⇒=⇒=⇒==⇒

=⇒

θθθθ

θ
 

21. Find the value of x  in each of the following:  

(i) tan 000 30sin45cos45sin3 +=x  

Solution:     (i) We have,  

 tan 3 x =  sin 000 30sin45cos45 +  

2

1

2

1

2

1
3tan +×=⇒ x  
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000 1545345tan3tan13tan

2

1

2

1
3tan

=⇒=⇒=⇒=⇒

+=⇒

xxxx

x
 

22. If θ  is an acute angle and tan θ  + cot θ =2, find the value of tan7θ +cot7θ h 

Solution:   We have,  

tan θ  + cot θ =2 
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23. Show that tan2θθθθ + tan4θθθθ = sec4θθθθ - sec2θθθθ 

Sol. LHS = tan2θ + tan4θ = tan2θ (1+tan2θ) 
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25. 
θ
θθθ

cos1
cos1

)cot(cos 2

+
−=−ecthatShow  

Sol. LHS = 2)cot(cos θθ −ec  
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  [provided cosθ ≠ 1 or θ ≠ 0] 

 = RHS 
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Sol. LHS = 
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27. Find an acute angle θ , when 
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+
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Solution:    We have,  
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31

31

tan1

tan1

+
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+
−

⇒
θ
θ
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][60tantan

3tan
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=⇒
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θ
θ
θ
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28. If 1)(sin =+ BA  and BABABA >≤+<=− ,900,
2

3
)(cos 00  then find A and B.  

Solution:  We have,   

  1)(sin =+ BA  

0

0

0

0

30

30cos)cos(
2

3
)cos(,

)..(90

90sin)(sin

=−⇒

=−⇒

=−

=+⇒

=+⇒

BA

BA

BAand

iBA

BA

 

Adding (i) and (ii), we get         ..(ii) 

 0000 6012023090)()( =⇒=⇒+=−++ AABABA  

Putting getweiinA ),(600=  

000 309060 =⇒=+ BB  

Hence,  00 3060 == BandA
 

 

29. If θ  is an acute angle and ,cossin θθ = find the value of .1sintan2 22 −+ θθ  

Solution:  We have,  

  ,cossin θθ =  

2

3
1

2

5
1

2

1
21

2

1
)1(2145sin45tan2

1sintan2

4545tantan1tan

]cos[
cos
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2

20202

22
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=−=−+=−
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θθθ

θ
θ
θ

θ
θ

bysidesbothDividing

 

30. In a rectangle ABCD, AB=20cm,  060=∠BAC  Calculate side BC.  

Solution:  In ,ABC∆  we have  

 060,20 =∠= BACAB  
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AB

BC
BAC =∠∴ tan  

cmBC

BC

BC

320

20
3

20
60tan 0

=⇒

=⇒

=⇒

 

31.
 

θθθ
θ

sin.tancos
cos

1 =−tahtShow  

Sol. 
θ

θθ
θ cos

cos1
cos

cos

1 2−=−=LHS  

          

RHS===

=+=

θθθ
θ
θ

θθ
θ
θ

sin.tansin.
cos
sin

]1cossin[
cos
sin 22

2

∵

 

32. Simplify (1-cosθθθθ) (1+cosθθθθ) (1+cot2θθθθ) 

Sol. (1-cosθ) (1+cosθ) (1+cot2θ) 

 = (1-cos2θ) (1+cot2θ) 

 = sin2θ  (1+cot2θ) 

 = sin2θ . cosec2θ [ 1+cot2θ = cosec2θ] 

 1.
sin

1
.sin

2
2 ==

θ
θ  

33. If secθθθθ + tanθθθθ = p then what is the value of secθθθθ - tanθθθθ ? 

Sol. Suppose secθ + tanθ = p 

  We have, sec2θ - tan2θ = 1 

  ⇒ (secθ + tanθ) (secθ - tanθ) = 1 

  ⇒ p (secθ - tanθ) = 1. 

  
P

1
tansec =−⇒ θθ

 

34. Prove sec2θθθθ + cosec2θθθθ = sec2θθθθ . cosec2θθθθ 

Sol. LHS = sec2θ + cosec2θ 

  
θθ
θθ

θθ 2
+=+=
sincos
cossin

sin
1

cos
1

2

22

22  

 

RHSec ==

==

θθ
θθθθ

22

2222

cos.sec

sin

1
.

cos

1

sincos

1
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35. Evaluate the following:  

 (i) 00 51cos39sin −    (ii) 00 65sec25cos −ec  (iii) 00 56tan34cot −  

(iv) 
0

0

0

0

36cos

54sin

54cos

36sin −  (v) 0202 77sin13cos −   

Solution:   (i) We have,  

 
]cos)90sin([051cos51cos

51cos)5190sin(51cos39sin
000

00000

θθ =−=−=
−−=−

∵

 

(ii)  We have,  

 
]sec)90(cos[065sec65sec

65sec)6590(cos65sec25cos
000

00000

θθ =−=−=
−−=−

ec

ecec

∵

 

(iii) We have,  

 
]tan)90cot([056tan56tan

56tan)5690cot(56tan34cot
000

00000

θθ =−=−=
−−=−

∵

 

(iv) We have,  

 













=−

=−
=−=−=

−−−=−

θθ
θθ

sin)90cos(

,cos)90sin(
011

36cos

36cos

54cos

54cos

36cos
)3690sin(

54cos
)5490sin(

36cos
54sin

54cos
36sin

0

0

0

0

0

0

0

00

0

00

0

0

0

0

∵

 

(v) We have,  

 [ ]θθ sin)90cos(077sin77sin

77sin)7790(cos77sin13cos
00202

020020202

=−=−=
−−=−

∵
 

36. Express each of the following in terms of trigonometric ratios of angles between  :4500 andθ  

(i) 00 85cos85sin ec+   (ii) 00 68sec68tan +       (iii) 00 69cot69cos +ec  

(iv) 00 81tan81sin +         (v) 00 72cot72sin +  

Solution:     (i) We have  

  00 85cos85sin ec+  

]sec)90(coscos)90sin([5sec5cos

)590(cos)590sin(
0000

0000

θθθθ =−=−+=
−+−=

ecand

ec

∵
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(ii) We have  

  00 68sec68tan +  

]cos)90sec(,cot)90tan([22cos22cot

)2290sec()2290tan(
00

0000

θθθθ ecec =−=−+=
−+−=

∵

 

(iii) We have, 

  00 69cot69cos +ec  

]tan)90(cotsec)90(cos[21tan21sec

)2190cot()2190(cos
0000

0000

θθθθ =−=−+=
−+−=

andec

ec

∵

 

(iv)  We have,  

  00 81tan81sin +  

]90cot)1890tan(,cos)90sin([9cot9cos

)990tan()990sin(
0000000

000

=−=−+=
−+−=

andθθ∵

 

(v) We have,  

  00 72cot72sin +  

]18cot)1890tan(,18cos)1890sin([18tan18cos

)1890cot()1890sin(
00000000

0000

=−=−+=
−+−=

and∵
 

 

37.  If A,B,C are the interior angles of a triangle ABC, prove that
2

cot
2

tan
ACB =−

 

Solution:   In ,ABC∆  we have 

 0180=++ CBA  

2
90

2

180

0

0

ACB

ACB

−=+
⇒

−=+⇒

 

2
cot

2
tan

2
90tan

2
tan 0 ACBACB =







 +
⇒






 −=






 +
⇒

 

38. If ,4cos5sin θθ =  where θθ 45 and  are acute angles, find the value of θ . 

Solution:    We have, 

  ,4cos5sin θθ =  

0

0

0

0

10

909

4905

)490sin(5sin

=⇒

=⇒

−=⇒

−=⇒

θ
θ

θθ
θθ
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39. If ),18cot(2tan 0−= AA  where 2A is an acute angle, find the value of A.  

Solution:   We have,  

 ),18cot(2tan 0−= AA  

000

0

00

3610831082

)108(tan2tan

)}18(90tan{2tan

=⇒=⇒−=⇒

−=⇒

−−=⇒

AAAA

AA

AA

 

 

40. If ,cottan BA =  prove that A+B=900 

Solution:   We have 

 BA cottan =   

000 9090)90tan(tan =+⇒−=⇒−=⇒ BABABA
 

41. Prove that:  

 (i) 180tan75tan15tan10tan 0000 =      (ii) 189tan...3tan2tan1tan 0000 =  

(iii) 0180cos...3cos2cos1cos 0000 =  

Solution:   (i) We have,  

 

]1tan.cot[111)75tan75)(cot80tan80(cot

]cot)90tan([80tan75tan75cot80cot

80tan75tan)7590tan()8090tan(

80tan75tan15tan10tan

0000

00000

000000

0000

===×==
=−=

−−=
=

θθ
θθ

∵

∵

RHS

LHS

 

(ii) We have,    

0000 89tan...3tan2tan1tan=LHS   

]1145tan1tancot[11...111

45tan).44tan44)...(cot87tan87)(cot88tan88)(cot89tan89(cot

89tan88tan87tan...87cot88cot89cot

89tan88tan87tan)...8790tan()8890tan()8990tan(

0

000000000

000000

000000000

====×××=
=

=
−−−=

andRHS θθ∵

 

(iii) We have,  

]090cos[0180cos...91cos089cos....3cos2cos1cos

180cos...91cos90cos89cos...3cos2cos1cos

180cos...3cos2cos1cos

0000000

0000000

0000

===××××=
=

=

∵RHS

LHS
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42. If secθθθθ + tanθθθθ = 
3
4

 then find secθθθθ - tanθθθθ. 

Sol. Given secθ + tanθ = 
3
4

 

    We have sec2θ - tan2θ = 1  

    (secθ + tanθ) (secθ - tanθ) = 1 

  
3
4

X (secθ - tanθ) = 1 

  ⇒ secθ - tanθ = 1 X
4
3

= 
4
3

  

  ∴ secθ - tanθ = 
4
3

. 

 

43. Prove that sin2A + cos2A = 1. 

Sol. Suppose ∆ABC is a right angled triangle. 

     By Pythagoras theorem 

         

1cossin

)(1sincos

1

22

22

22

2

2

2

2

2

2

222

=+

=+⇒

=






+







⇒

=+⇒

=+

AA

orAA

AC

BC

AC

AB

AC

AC

AC

BC

AC

AB

ACBCAB

 

44. Prove Sec ( ) 1sin1 2 =− AA  

Sol. LHS  = Sec AA 2sin1. −  

  

RHSA
A

CosASecA

AA

AA

===

=
=+

=

1cos.
cos

1

.

]1cossin[

cos.sec
22

2

∵

 

45.

 

.
1cos
1cos

coscot
coscot

Pr
+
−=

+
−

θ
θ

θθ
θθ

ec

ec
thatove  

Sol. 
θ

θ
θ

θ
θ
θ

θθ
θθ

cos
sin

cos

cos
sin
cos

coscot
coscot

+

−
=

+
−=LHS  
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1cos

1cos

1
sin

1
cos

1
sin

1
cos

+
−=






 +






 −
=

θ
θ

θ
θ

θ
θ

ec

ec
 

 [provided cosθ ≠ 0 or θ ≠ 900] 

 = RHS 

 

46.
 

.
cos1

sin

sec

sec1 2

itprove
A

A

A

A

−
=+

 

Sol. 

A

A
A

A
LHS

cos

1
cos

1
1

sec
sec1 +

=+=  

 

RHS
A

A

A

A

A

AA

A
A

A

A

=
−

=
−
−=

−
−+=

+=

+

=

cos1
sin

cos1
cos1

cos1

)cos1()cos1(

cos1
cos

1
cos

)cos1(

22

 

 


