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TRIGONOMETRIC RATIOS  

OBJECTIVES 

1. The equation 
2

2

)(

4
sec

yx

xy

+
=θ is only possible when  

(a) yx =  (b) yx <  

(c) yx >  (d) None of these 

2. =°°°°° 89tan........4tan3tan2tan1tan   

(a) 1 (b) 0 

(c) ∞  (d) 1/2 

3. If ,
3

4
tan

−=θ then =θsin   

(a) – 4/5 but not 4/5  (b)– 4/5 or 4/5 

(c) 4/5 but not – 4/5  (d) None of these 

4. If 
10

1
tan −=θ and θ  lies in the fourth quadrant, then =θcos  

(a) 11/1  (b) 11/1−  

(c) 
11

10  (d) 
11

10−  

5. Which of the following is correct 

(a) 2tan1tan >  (b) 2tan1tan =      (c) 2tan1tan <     (d) 11tan =  

6. ,12cos)12(sin)2( +=−++ mmm θθ if 

(a) 
4

3
tan =θ  (b) 

3

4
tan =θ  

(c) 
1

2
tan

2 +
=

m

mθ  (d) None of these 

7. If ,sectan xe=+ θθ then θcos  equals   

(a) 
2

)( xx ee −+  (b) 
)(

2
xx ee −+

  

(c) 
2

)( xx ee −−  (d) 
2

cos .
x xe e

θ −=
+

 

8. If m=+ θθ sintan and ,sintan n=− θθ then   

(a) mnnm 422 =−  (b) mnnm 422 =+  

(c) 2222 nmnm +=−  (d) mnnm 422 =−  
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9. If )sin1)(sin1)(sin1( CBA +++  ),sin1)(sin1)(sin1( CBA −−−= then each side is equal to 

         (a) sin sin sinA B C±   (b) cos cos cosA B C±  

(c) CBA coscossin±   (d) cos sin sinA B C±  

10. If 1 2 3sin sin sin 3,θ θ θ+ + = then 1 2 3cos cos cosθ θ θ+ + =     

(a) 3 (b) 2 

(c) 1 (d) 0 

11. The value of 6 6 4 42(sin cos ) 3(sin cos ) 1θ θ θ θ+ − + +  is  

(a) 2 (b) 0 

(c) 4 (d) 6  

12. cos1 cos 2 cos3 ..... cos180° + ° + ° + + ° =   

(a) 0 (b) 1 

(c) – 1 (d) 2 

13. If 
2

3παπ << , then 
α
α

α
α

cos1

cos1

cos1

cos1

−
++

+
− = 

(a) 
αsin

2  (b) 
αsin

2−  

(c) 
αsin

1  (d) 
αsin

1−  

14. Given that ,
2

3παπ <<  then the expression 






 −++
24

cos4)2sinsin4( 224 απαα  is equal to     

(a) 2 (b) αsin42 +  

(c) 2 4sin− − α  (d) None of these 

15. The value of θθθθ cos)270sin()90cos()270cos( −°−−°+°  is    

 (a) 0 (b) –1 

(c) 1/2 (d) 1 

16. If angle θ  be divided into two parts such that the tangent of one part is k  times the 

tangent of the other and φ  is their difference, then =θsin  

(a) φsin
1

1

−
+

k

k  (b) φsin
1

1

+
−

k

k  

(c) φsin
12

12

+
−

k

k  (d) None of these 

17. If ,2cosecsin =+ θθ  the value of θθ 1010 cosecsin +  is  

(a) 10 (b) 102  

(c) 92  (d) 2 
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18. If 
2

1
)sin( =− βα and ,

2

1
)cos( =+ βα where α  and β  are positive acute angles, then 

(a) °=°= 15,45 βα   (b) °=°= 45,15 βα  

(c) °=°= 15,60 βα   (d) None of these 

19. If ),cos(cos3sinsin xyyx −=+  then the value of 
y

x

3sin

3sin  is 

(a) 1 (b) – 1 

(c) 0 (d) None of these 

20. If ,sin2sincos θθθ =− then θθ sincos + is equal to   

(a) θcos2  (b) θsin2  

(c) θcos2  (d) θcos2−  

21. If ,cotcosec,tansec φφφφ +=−= yx then  

(a) 
1

1

−
+=

y

y
x  (b) 

1

1

+
−=

y

y
x  

(c) 
x

x
y

+
−=

1

1  (d) None of these 

22. If m=+ θθ sintan and ,sintan n=− θθ then   

(a) mnnm 422 =−  (b) mnnm 422 =+  

(c) 2222 nmnm +=−  (d) mnnm 422 =−  

23. If )tan)(sectan)(sectan(sec γγββαα +++  

γβα tantantan= , then )tan)(sectan(sec ββαα −−  

=− )tan(sec γγ            

(a) γβα cotcotcot  (b) γβα tantantan  

(c) γβα cotcotcot ++  (d) γβα tantantan ++  

24. The value of ++°+°+° ...30sin20sin10sin  °360sin  is  

(a) 1 (b) 0 

(c) – 1 (d) None of these 

25. The value of xyxy cos
2

cos
2

coscos 






 −−






 − ππ  






 −+






 −+ yxxy
2

sincos
2

cossin
ππ  is zero, if 

(a) 0=x  (b) 0=y  

 (c) yx =  (d) )(,
4

Inynx ∈+−= ππ
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26. =+++
8

7
sin

8

5
sin

8

3
sin

8
sin 2222 ππππ   

(a) 1 (b) – 1 

(c) 0 (d) 2 

27. If θ  lies in the second quadrant, then the value of 








−
++









+
−

θ
θ

θ
θ

sin1
sin1

sin1
sin1  

(a) θsec2  (b) θsec2−  

(c) θcosec2  (d) None of these 

28. If 






 +=
x

x
1

2

1
cosθ , then =







 +
2

2 1

2

1

x
x    

(a) θ2sin  (b) θ2cos  

(c) θ2tan  (d) θ2sec  

29. The value of 10 10 10 10log tan1 log tan 2 log tan3 ........... log tan89e °+ °+ °+ + °
 is 

(a) 0 (b) e 

(c) 1/e (d) None of these 

30. If 1sinsin 2 =+ xx , then the value of 2coscos3cos3cos 681012 −+++ xxxx  is equal to  

(a) 0 (b) 1 

(c) – 1 (d) 2 

31. If ,1coscos 2 =+ xx then the value of xx 42 sinsin +  is 

(a) 1 (b) – 1 

(c) 0 (d) 2 

32. (secθθθθ - cosθθθθ)2 + (cosecθθθθ - sinθθθθ)2 - tan2 θθθθ - cot2 θθθθ = 

1) -1              2) 1 3) 7 4) - 7  

  

33. If 
4 4sin cos 1A A

a b a b
+ =

+
, then 

8 8

3 3

sin cosA A

a b
+ =  

 1) 
( )3ba

2

+
 2) 

( )3ba

1

+
 3) 

( )2ba

1

+
 4) 

( )2ba

1

−
 

34. The value of (1+cotθθθθ-cosecθθθθ)(1+tanθθθθ+secθθθθ) is 

1) 2                   2) -2 3) 3 4) -3  
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 35. If (1-cosA)(1-cosB)(1-cosC) = sinAsinBsinC, then (1+cosA)(1+cosB)(1+cosC) = 

1) cosA cosB cosC  2) sinA sinB sinC  

3) - cosA cosB cosC  4) sin2 A sin2 B sin2C 

36. If tanθθθθ = 3/4 and θθθθ  is not in the first quadrant, then  
( )sin cot

tan cos

π
θ π θ

π
θ

π
θ

2
3

2

3

2

+






− −

−






− +








= 

 1) 0 2) 1 3) 8/29 4) 29/8  

 37. If 7 sin2 θθθθ + 3 cos2 θθθθ = 4, then tanθθθθ = 

 1) ± 1/ 3  2) ± 1 3) ± 3  4) 1/3  

38. If a cosθθθθ  - b sinθθθθ = c, then a sinθθθθ + b cosθθθθ = 

 1) ± a b c2 2 2+ −   2) ± a b c2 2 2− −   

 3) ± c a b2 2 2− −   4) ± 222 bac ++   

39. If 5 cosθθθθ + 7 sinθθθθ = 7, then (7 cosθθθθ - 5 sinθθθθ)2 = 

 1)  25 2) 49 3) 24 4) -49  

  

40. If secθθθθ + tanθθθθ = 1/5 then sinθθθθ =  

 1) - 5/13 2) –12/13 3) 12/13 4) 5/13  

  

41. sin2 
π π π π
18 9

7

18

4

9
2 2 2+ + +sin sin sin  = 

 1) 1 2) 2 3) 4 4) 3  

  

42. If tan 200 = k, then 
tan tan

tan tan

250 340

20 110

0 0

0 0

+
−

 = 

 1) 

1

1

2

2

−
+

k

k  2) 

1

1

2

2

+
−

k

k  3) 

2

1 2

k

k−  4) 

1

2

2− k

k   
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43. Minimum value of sec2 θθθθ + cosec2 θθθθ is  

 1) 1 2) 2 3) 3 4) 4  

44. Minimum value of tanθθθθ + cotθθθθ in 0
2

,
π







 is  

 1) 1 2) 2 3) 3 4) 4  
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TRIGONOMETRIC RATIOS 

   

HINTS AND SOLUTIONS 

1. (a)   1cos2 ≤θ  

  0)()(41
)(

4
sec 22

2
2 ≤−⇒+≥⇒≥

+
= yxyxxy

yx

xyθ   

2. (a)  °°° 89tan....2tan1tan  

  )......88tan2)(tan89tan1(tan °°°°= .1....111 =××=  

3. (b)   
16

25

16

9
1cot1cosec 22 =+=+= θθ   

  ,
5

4
sin

25

16

cosec

1
sin

2
2 ±=⇒== θ

θ
θ  

4. (c)   ,
10

1
tan −=θ Therefore θ is in IV quadrant. So ve+=θcos . 

    

5. (b)   °> 1sin1sin  

    

6. (b) Squaring the given relation and putting ,tan t=θ  

  )1()12()12()12()2(2)2( 22222 tmmtmmtm ++=−+−+++  

  08)464()1(3 222 =−−++−⇒ mtmmtm  

  0]2)1[()43( 2 =+−−⇒ mtmt , 

7. (b) xe=+ θθ sectan   …..(i) 

  xe −=−∴ θθ tansec   …..(ii) 

  Adding .
2

cossec2
xx

xx

ee
ee −

−

+
=⇒+= θθ  

8. (d) θθ sin2,tan2)( =−=+ nmnm  

  θθ sin.tan422 =−∴ nm   ….. (i) 

  θθθθ tan.sin4sintan44 22 =−=mn  ….. (ii) 

  From (i) and (ii), mnnm 422 =− . 

9. (b)   )sin1)(sin1)(sin1( 222 CBA −−−      

    222 )sin1()sin1()sin1( CBA −−−=  
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  ⇒ CBACBA coscoscos)sin1)(sin1)(sin1( ±=−−−  

  Similarly, CBACBA coscoscos)sin1)(sin1)(sin1( ±=+++ . 

10. (d) 3sinsinsin 321 =++ θθθ  

  1sinsinsin 321 ===⇒ θθθ ,    )1sin1( ≤≤− x∵  

 0coscoscos
2 321321 =++⇒===⇒ θθθπθθθ . 

11. (b) 3322 )1()cos(sin =+ θθ  

  1cossin3cossin 2266 =++⇒ θθθθ  

  and 1cossin2cossin 2244 =++ θθθθ  

  Both gives,  

  01)cos(sin3)cos(sin2 4466 =++−+ θθθθ . 

12. (c) ....)178cos2(cos)179cos1(cos +°+°+°+°  

   1180cos90cos)91cos89(cos −=°+°+°+°+ . 

13. (b) 
α

αα
α
α

α
α

2cos1

cos1cos1

cos1

cos1

cos1

cos1

−

++−=
−
++

+
−  

  
αsin

2

±
= .

2

3
 since,

sin

2







 <<
−

= παπ
α

 

14. (a)   α is in third quadrant   






 −++
24

cos4)2sinsin4( 224 απαα  

15. (d) θθθθ cos)270sin()90cos()270cos( −−−+  

  1cos.cossin.sin =+= θθθθ . 

16. (a) Let θ=+ BA  and φ=− BA . 

  Then BkA tantan = or 
BA

BA

B

Ak

sincos

cossin

tan

tan

1
==  

  Applying componendo and dividendo  

17. (d) We have,  

  2cosecsin =+ θθ ⇒ θθ sin21sin2 =+   

  ⇒ 01sin2sin2 =+− θθ  

  ⇒ 1sin0)1(sin 2 =⇒=− θθ   

  Required value of 2
)1(

1
)1(cosecsin

10
101010 =+=+ θθ . 
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18. (a) °=−⇒°==− 3030sin
2

1
)sin( βαβα  …..(i) 

and °=+⇒=+ 60
2

1
)cos( βαβα   …..(ii)  

   Solving (i) and (ii), we get °= 45α and °= 15β . 

19. (b)  Standard problem. 

 

20. (a)  θθθ sin2sincos =−  

   θθθθ sincos)12(sin)12(cos =−⇒+=⇒  

 .cos2cossinsincoscos2 θθθθθθ =+⇒=−⇒  

21. (b) Standard problem 

22. (d) θθ sin2,tan2)( =−=+ nmnm  

  θθ sin.tan422 =−∴ nm   ….. (i) 

  θθθθ tan.sin4sintan44 22 =−=mn  ….. (ii) 

  From (i) and (ii), mnnm 422 =− . 

23. (a)   )tan)(sectan)(sectan(sec γγββαα +++  

    γβα tantantan=            ... (i) 

  Let )tan)(sectan)(sectan(sec γγββαα −−−=x  ... (ii) 

  Multiply  (i) and (ii)   

24. (b) Since ,20sin200sin,10sin190sin °−=°°−=°  

 0180sin360sin,30sin210sin =°=°°−=°  

25. (d) The expression is equal to  

  















 −+=−+− yxyxyx
4

sin2)cos()sin(
π , 

  Which is zero, if 0
4

sin =






 −+ yx
π  

  i.e., ynxInnyx +−=⇒∈=−+
4

)(
4

ππππ . 

26. (d) 
8

7
sin

8

5
sin

8

3
sin

8
sin 2222 ππππ +++  

  
8

sin
8

3
sin

8

3
sin

8
sin 2222 ππππ +++= 212

8

3
sin

8
sin2 22 =×=







 += ππ . 

 

27. (b)   
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28. (b)     θθ cos2
11

2

1
cos =+⇒







 +=
x

x
x

x  

  We know that 2
11

2

2
2 −







 +=+
x

x
x

x  

  θθθ 2cos22cos42)cos2( 22 =−=−=  

  θθ 2cos2cos2
2

11

2

1
2

2 =×=






 +∴
x

x
 

29. (d) 10 10 10 10log tan 1 log tan 2 log tan 3 .......... log tan 89o o o o

e + + + +
 

  10 10log (tan 1 tan 2 tan 3 .....tan 89 ) log 1 1
o o o o oe e e= = = =  

30. (c) Standard problem 

31. (a) 
2 2cos cos 1 cos sinx x x x+ = ⇒ =  

  
2 4 2sin sin cos cos 1x x x x∴ + = + = . 

32.(b) 

33.(b) 

34.(a) 

35.(b) 

36.(c) 

37.(a) 

38.(a) 

39.(a) 

40.(B) 

41.(b) 

42.(a) 

43(d) 

44. (b) 




