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MULTIPLE AND SUBMULTIPLE ANGLES 

OBJECTIVES 

 

1. =
−

−
− AAAA cot3cot

1

tan3tan

1  

(a) Atan  (b) A2tan  

(c) Acot  (d) A2cot  

2. =++ θ4cos222  

(a) θcos  (b) θsin  

(c) θcos2  (d) θsin2  

3. =
+°
−°

115cot

115cot
2

2

     

(a) 
2

1  (b) 
2

3  

(c) 
4

33  (d) 3  

4. =






 +− θπ
4

sin21 2  

(a) θ2cos  (b) θ2cos−  

(c) θ2sin  (d) θ2sin−  

5. If ba =θtan , then =+ θθ 2sin2cos ba   

(a) a  (b) b  

(c) a−  (d) b−  

6. =+ AA 2sec)12(sec   

(a) Asec  (b) Asec2  

(c) A2sec  (d) A2sec2  

7. If ,
2

3

2
tan =A then =

−
+

A

A

cos1

cos1  

(a) 5−  (b) 5  

(c) 4/9  (d) 9/4  
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8. If ,tan
a

b
x = then =

+
−+

−
+

ba

ba

ba

ba    

(a) 
x

x

2sin

sin2  (b) 
x

x

2cos

cos2

     
  (c)

x

x

2sin

cos2  (d)
x

x

2cos

sin2  

9. If 
)cos(

)cos(
2cos

CA

CA
B

−
+= , then CBA tan,tan,tan  are in  

(a) A.P. (b) G.P. 

(c) H.P. (d) None of these 

10. =
++ A

A

A

A

cos1

cos
.

2cos1

2sin  

(a) 
2

tan
A  (b) 

2
cot

A  

(c) 
2

sec
A  (d) 

2
cosec

A  

11. If θαθ cos),cos( − and )cos( αθ + are in H.P., then 
2

seccos
αθ is equal to     

(a) 2±  (b) 3±  

(c) 2/1±  (d) None of these 

12. If θ and φ are angles in the 1st quadrant such that 7/1tan =θ and 10/1sin =φ .Then 

(a) °=+ 902φθ  (b) °=+ 602φθ   

(c) °=+ 302φθ  (d) °=+ 452φθ  

13. If °<<° 18090 A and ,
5

4
sin =A then 

2
tan

A is equal to  

(a) 2/1  (b) 5/3  

(c) 2/3  (d) 2  

14. For 
2

cos2,133
A

A °= is equal to    

(a) AA sin1sin1 −−+−      (b)  AA sin1sin1 −++−  

(c) AA sin1sin1 −−+      (d) AA sin1sin1 −++  

15. Which of the following number(s) is/are rational  

(a) °15sin  (b) °15cos  

(c) °° 15cos15sin  (d) °° 75cos15sin  

16. If θ is an acute angle and 
x

x

2

1

2
sin

−=θ , then θtan  is equal to      

 (a) 12 −x  (b) 12 −x  

 (c) 12 +x  (d) 12 +x  
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17. =+++
8

7
cos

8

5
cos

8

3
cos

8
cos 4444 ππππ  

(a) 
2

1  (b) 
4

1

 
(c)

2

3  (d)
4

3  

18. =
+
−

A

A

sin1

sin1   

(a) AA tansec +  (b) 






 − A
4

tan
π  

(c) 






 +
24

tan
Aπ  (d) 







 −
24

tan
Aπ  

19. If α  is a root of 012cos5cos25 2 =−+ θθ , παπ <<2/ , then α2sin is equal to    

(a) 25/24  (b) 25/24−  

(c) 18/13  (d) 18/13−  

20. =++−+ φφθφθφθ 2sin2sinsin)cos(4)(2cos   

(a) θ2cos  (b) θ3cos   

(c) θ2sin  (d) θ3sin  

21. Given that 






 +=






 −
2

cos2
2

cos
Bαβα , then 

2
tan

2
tan

βα is equal to     

(a) 
2

1  (b) 
3

1  

(c) 
4

1  (d) 
8

1  

22. If ,cossin x=+ θθ  then ])1(34[
4

1
cossin 2266 −−=+ xθθ  for 

(a) All real x (b) 22 ≤x  

(c) 22 ≥x  (d) None of these 

23. If ,tan3tan2 BA = then 
B

B

2cos5

2sin

−
is equal to    

(a) BA tantan −  (b) )tan( BA −  

(c) )tan( BA +  (d) )2tan( BA +  

24. If a=+ φθ sinsin and ,coscos b=+ φθ then 
2

tan
φθ − is equal to     

(a) 
22

22

4 ba

ba

−−
+  (b) 

22

224

ba

ba

+
−−  

(c) 
22

22

4 ba

ba

++
+  (d) 

22

224

ba

ba

+
++
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25. If ,tancostan αθβ = then =
2

tan2 θ  

(a) 
)sin(

)sin(

βα
βα

−
+  (b) 

)cos(

)cos(

βα
βα

+
−

            
(c)

)sin(

)sin(

βα
βα

+
−  (d)

 )cos(

)cos(

βα
βα

−
+  

26. If ,
}sincos1{

sin2
y=

++ αα
α then =

+
+−
α

αα
sin1

}sincos1{    

(a) 
y

1  (b) y  

(c) y−1  (d) y+1  

27. =
−
−

14sec

18sec

A

A     

(a) 
A

A

8tan

2tan  (b) 
A

A

2tan

8tan  

(c) 
A

A

2cot

8cot  (d) None of these 

28. =
− A

A

sin1

cos  

(a) AA tansec −  (b) AA cotcosec +  

(c) 






 −
24

tan
Aπ  (d) 







 +
24

tan
Aπ  

29. Let .
4

0
π<< x Then =− xx 2tan2sec    

(a) 






 −
4

tan
π

x  (b) 






 − x
4

tan
π  

(c) 






 +
4

tan
π

x  (d) 






 +
4

tan2 π
x  

30. If ,
1

2

1
cos 







 +=
a

aθ then the value of θ3cos is  

(a) 






 +
3

3 1

8

1

a
a  (b) 







 +
a

a
1

2

3  

(c) 






 +
3

3 1

2

1

a
a  (d) 







 +
3

3 1

3

1

a
a  

31. If ,1tan2tan 22 += φθ  then φθ 2sin2cos +  equals 

(a) –1 (b) 0 

(c) 1 (d) None of these 
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32. 6432 +++  is equal to     

 (a) 
2

1
7cot

o

 (b) 
2

1
7sin

o

 

 (c) o15sin  (d) o15cos  

33. =






 +






 +






 +






 +
8

7
cos1

8

5
cos1

8

3
cos1

8
cos1

ππππ    

(a) 
2

1  (b) 
4

1  

(c) 
8

1  (d) 
16

1  

34. The value of 
x

x

3tan

tan whenever defined never lie between  

 (a) 1/3 and 3 (b) 1/4  and 4 

 (c) 1/5 and 5 (d) 5 and 6 

35. =+++
8

7
sin

8

5
sin

8

3
sin

4
sin 4444 ππππ    

(a) 
2

1  (b) 
4

1  

(c) 
2

3  (d) 
4

3  

36. If ,3sincos32sincos326sin 35 x+−= θθθθθ  then =x   

(a) θcos  (b) θ2cos  

(c) θsin  (d) θ2sin  

37. If cba =+ θθ 2sin2cos has αααα and ββββ as its solution, then the value of βα tantan +  is    

(a) 
b

ac

2

+  (b) 
ac

b

+
2  

(c) 
b

ac

2

−  (d) 
ac

b

+
 

38. =− oo 20sec20cosec3      

(a) 2 (b) 
o

o

40sin

20sin2  

(c) 4 (d) 
o

o

40sin

20sin4  

39. If ,

3

2
cos

3

2
cos

cos







 +
=








 −
=

πθπθθ
zyx then =++ zyx   

(a) 1  (b) 0  

(c) 1−  (d) None of these 
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40. If ,)(tan,)(tan qBApBA =−=+  then the value of A2tan  in terms of p and q is      

 (a) 
qp

qp

−
+  (b) 

pq

qp

+
−

1
 (c) 

pq

qp

−
+

1
 (d) 

p

pq

−
+

1

1   

 

41. If ,y
sincos1

sin2 =
α+α+

α
 then 

α+
α+α−

sin1

sincos1
 equal to 

 1) 1/y 2) y 3) 1-y 4) 1+y 

  

42. =








−
++











−
+ −− 33

Acos23

Asin21

Asin21

Acos23
 

 1) 1 2) 3  3) 0 4) -1 

43.  The equation whose roots are sin2 180, cos2 360 is  

  1) 16x2 - 12x - 1=0 2) 16x2 - 12x +1=0  3) 16x2 + 12x+1=0   4) 16x2 + 12x-1=0  

  

44.  If 
=+=+

3

62

x2

1x
then,Acos

x2

1x

 

  1) cos3A 2) cos3A 3) cos2A 4) cos2A  

45.   tan 90  - tan 270 - tan 630 + tan 810 = 

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

 46. The value of cos 120 cos 240 cos 480 cos840  is 

  1) 1/16 2) 1/8 3) 1/4 4) ½   

47.  The value of sin 60sin 420sin 660sin 780 is 

  1) 1/6 2) 1/8 3) 1 4) 1/16  

48.  The value of tan 60 tan 420tan 660 tan 780  is 

  1) 1/16 2) 3/16 3) 1 4) 3  

 49. 4 cos 90 = 

  1) 3 5 5 5+ + −    2) 3 5 5 5+ − −     3) 3 5 5 5− + −      4) 5553 +−+   

 50. If tan700 - tan200 - 2 tan 400 = k. tanθθθθ, then (k, θθθθ) = 

  1) (4, 100) 2) (4, 200) 3) (2, 100) 4)  (2, 200)  
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 51. 
9

tan27
9

tan33
9

Tan
246 π+π−π = 

 1) 0 2) 3  3) 3 4) 9 

52. ( ) ( ) ( )ooo 80sec140sec120sec1 +++  = 

 1) 0 2) cot2 100 3) .1 4) tan210 

  

53. ( ) ( ) ( ) =−θ−θ−θ−θ 18cos214cos212cos2)1cos2(  

 1) 0 2) 1 3) 
1cos2

18cos2

+θ
+θ

         4) 
1cos2

116cos2

+θ
+θ
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MULTIPLE AND SUBMULTIPLE ANGLES 

HINTS AND SOLUTIONS 

1. (d) 
AAAA cot3cot

1

tan3tan

1

−
−

−
 

 = A
AAA

AA

AA
2cot

2tan

1

tan3tan

3tantan

tan3tan

1 ==
−

+
−

. 

2. (c) θ4cos222 ++ = θ2cos2.22 2+  

 θθθ cos2cos42cos22 2 ==+= . 

3. (b) 
1

15sin

15cos

1
15sin

15cos

115cot

115cot

2

2

2

2

2

2

+

−
=

+
−

o

o

o

o

o

o

 

  
2

3
)30cos(

15sin15cos

15sin15cos
22

22

==
+
−= o

oo

oo

.  

4. (d) θθπθπ
2sin2

2
cos

4
sin21 2 −=







 +=






 +− . 

5. (a)   
a

b=θtan . 










+
+









+
−=+

θ
θ

θ
θθθ

22

2

tan1

tan2

tan1

tan1
2sin2cos baba    

6. (d) )tan1(1
tan1

tan1
sec)12(sec 2

2

2
2 A

A

A
AA +










+

−
+=+  

.2sec2
tan1

)tan1(2
2

2

A
A

A =
−
+=  

7. (d)  
2

3

2
tan =A . �    

9

4

3

2

2
cot

2
sin2

2
cos2

cos1

cos1
2

2

2

2

=






===
−
+ A

A

A

A

A . 

8. (b)  
a

b
x =tan  

  
ab

ab

ab

ab

ba

ba

ba

ba

/1

/1

/1

/1

+
−+

−
+=

+
−+

−
+  

 
x

x

x

xx

a

b 2cos

cos2

cos

sin
1

2

tan1

2

1

2

2

22

2

2
=

−

=
−

=

−

= . 

9. (b) 
CACA

CACA

CA

CA
B

sinsincoscos

sinsincoscos

)cos(

)cos(
2cos

+
−=

−
+=  

  ⇒ 
CA

CA

B

B

tantan1

tantan1

tan1

tan1
2

2

+
−=

+
−  
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  ⇒ BCACAB 22 tantantantantantan1 −−+  

  BCACAB 22 tantantantantantan1 −+−=  

  ⇒ CABCAB tantantantantan2tan2 22 =⇒=  

10. (a) 








+









+ A

A

A

A

cos1

cos

2cos1

2sin  

 
2

tan
cos1

sin

cos1

cos

cos2

cossin2
2

A

A

A

A

A

A

AA =
+

=
+

= . 

11. (a) Given θαθ cos),cos( − and )cos( αθ + are in H.P.  

  ⇒ 
)cos(

1
,

cos

1
,

)cos(

1

αθθαθ +−
Will be in A.P 

 Hence, 
)cos(

1

)cos(

1

cos

2

αθαθθ +
+

−
=  

      
αθ

αθθα
22 sincos

)cos()cos(

−
−++=  ⇒ 

αθ
αθ

θ 22 sincos

coscos2

cos

2

−
=  

  ⇒ αθαθ coscossincos 222 =−  

  ⇒ ααθ 22 sin)cos1(cos =−  

  ⇒ 
2

cos
2

sin4
2

sin2cos 2222 αααθ =






  

  2
2

seccos2
2

seccos 22 ±=⇒= αθαθ . 

12. (d) Given, 
10

1
sin,

7

1
tan == φθ  

 
10

3
cos,

50

7
cos,

50

1
sin === φθθ   

 
10

8
1

10

9
.21cos22cos 2 =−=−=∴ φφ  

 
10

6

10

3

10

1
.2cossin22sin =××== φφφ  

 ∴ φθφθφθ 2sinsin2coscos)2cos( −=+  

 
10

6
.

50

1

10

8

50

7 −×=  

13. (d) 
5

4
sin =A ⇒

3

4
tan −=A , )18090( oo A <<  

 

2
tan1

2
tan2

tan
2 A

A

A
−

= , (Let P
A =
2

tan ) 

 ⇒ 
21

2

3

4

P

P

−
=−  ⇒ 0464 2 =−− PP  
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 ⇒ e),(impossibl  
2

1−=P hence 2
2

tan =A . 

14. (c) For oo A
A 5.66

2
,133 ==  ⇒  0

2
cos

2
sin >> AA  

 Hence, 
2

cos
2

sinsin1
AA

A +=+  …..(i) 

 and 
2

cos
2

sinsin1
AA

A −=−   …..(ii) 

 Subtract (ii) from (i), AA
A

sin1sin1
2

cos2 −−+= .  

15. (c) =−=−=
22

13
)3045sin(15sin ooo irrational 

 
22

13
)3045cos(15cos

+=−= ooo =irrational  

 )15cos15sin2(
2

1
15cos15sin oooo =∴  

 
4

1

2

1
.

2

1
30sin

2

1 === o = rational  

 ∴ ooooo 15sin15sin15sin75cos15sin 2==  

8

324

22

13
2

−=












 −= = irrational 

16. (b) 
θ
θθ

cos

sin
tan =  

 

2
tan1

2
tan2

2
sin21

2
cos

2
sin2

tan
22 θ

θ

θ

θθ

θ
−

=
−

=  

17. (c) standard problem 

18. (d) 







 −+








 −−
=

+
−

A

A

A

A

2
cos1

2
cos1

sin1

sin1
π

π

 

  






 −=







 −








 −
=

24
tan

24
cos2

24
sin2

2

2

A

A

A

π
π

π

. 

19. (b) Since α is a root of  012cos5cos25 2 =−+ θθ  

 ∴ 012cos5cos25 2 =−+ αα  

 ⇒ 
50

1200255
cos

+±−=α  
50

355 ±−=   

 ⇒ 5/4cos −=α  ]0cos2/[ <⇒<< απαπ∵  
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 ∴ 25/24cossin22sin −== ααα . 

20. (a) We have, φφθφθφθ 2sin2sinsin)cos(4)(2cos ++−+  

 Now, put 
4

πφθ ==  

 0
4

2
sin2

4
sin

4
sin

2
cos4

2
2cos 2 =







+






















−






 πππππ

 
  Put 4/πφθ ==  in option (a), 

 Then, 02/cos2cos == πθ .  

21. (b) 






 +=






 −
2

cos2
2

cos
βαβα  

  ⇒ 
2

sin
2

sin2
2

cos
2

cos2
2

sin
2

sin
2

cos
2

cos
βαβαβαβα −=+  

          
2

cos
2

cos
2

sin
2

sin3
βαβα =⇒  ⇒ 

3

1

2
tan

2
tan =

βα . 

22. (b)   squaring  2112sin 22 ≤⇒≤−= xxθ  

 Or 22 ≤≤− x  ]12sin[ ≤θ∵  

 Now θθ 66 cossin +  

         )cos(sincossin3)cos(sin 2222322 θθθθθθ +−+=  

  θθθ 2sin
4

3
1cossin31 222 −=−=  

 })1(34{
4

1
)1(

4

3
1 2222 −−=−−= xx  

23. (b) Btan3tan2 =Α   

 ⇒ tBA
2

3
tan

2

3
tan == ,  [Let tB =tan ] 

 ⇒ 
2

2

2 1

1
2cos,

1

2
2sin

t

t
B

t

t
B

+
−=

+
=  

 ∴ 















+
−−










+

2

2

2

1

1
5

1

2

t

t

t

t

)tan(
3264

2
22

BA
t

t

t

t −=
+

=
+

= . 

24. (b) Put o0,
2

== φπθ , then ba == 1  

 ∴ 1
2

tan =−φθ , which is given by (a) and (b) 

 Again putting φπθ ==
4

, we get 0
2

tan =−φθ , 

25. (c) 
)sin(

)sin(

tantan

tantan

cos1

cos1

2
tan2

βα
βα

βα
βα

θ
θθ

+
−=

+
−=

+
−= . 
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26. (b) We have, y=
++ αα
α

sincos1

sin2  

 Then y=
+

2
cos

2
sin2

2
cos2

2
cos

2
sin4

2 ααα

αα

 

 ⇒ y=







 +








 +
×

+
2

cos
2

sin

2
cos

2
sin

2
sin

2
cos

2
sin2

αα

αα

αα

α

 

 ⇒ y=
+

+−
α

αα
sin1

sincos1 . 

27. (b) 
A

A

A

A

A

A

4cos1

4cos
.

8cos

8cos1

14sec

18sec

−
−=

−
−  

 
A

A

A

A

2sin2

4cos

8cos

4sin2
2

2

=
A

A

A

AA

2sin2

4sin

8cos

4cos4sin2
2

=  

 .
2tan

8tan

2sin2

2cos2sin2
8tan

2 A

A

A

AA
A ==  

28. (d) 
A

A

A

AA

A

A

cos

)sin1(

cos

)sin1(cos

sin1

cos
2

+=+=
−

 

 

2
sin

2
cos

2
sin

2
cos

2
sin

2
cos

2
sin

2
cos

2
sin

2
cos

2

AA

AA

AAAA

AA

−

+
=








 −






 +








 +
=  

 

2
tan1

2
tan1

A

A

−

+
= ,   

29. (b) 
x

x
xx

2cos

2sin1
2tan2sec

−=−  

 
x

x

xx

xx

xx

xx

tan1

tan1

sincos

sincos

)sin(cos

)sin(cos
22

2

+
−=

+
−=

−
−=  

 






 −=







+

−
= x

x

x

4
tan

sin
4

tan1

tan
4

tan π
π

π

. 

30. (c) θθθ cos3cos43cos 3 −=∵  

 






 +−






 +=∴
a

a
a

a
1

2

1
3

1

2

1
43cos

3

3
θ  

 













−







 +






 +=⇒ 3
11

2

1
3cos

2

a
a

a
aθ  

   ⇒ 






 +=
3

3 1

2

1
3cos

a
aθ . 
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31. (b)  Let o45=θ , then 0=φ  

 0000sin)452cos( 2 =+=+×∴ o . 

32. (a) We have 
A

A

AA

A

A

A
A

2sin

2cos1

cossin2

cos2

sin

cos
cot

2 +===  

 Putting 
o

ooo

A
15sin

15cos1

2

1
7cot

2

1
7

+=⇒=   On simplification, 

 We get   4326
2

1
7cot +++=

o

. 

33. (c) standard problem 

34. (a) Let 

x

xx

x

x

x
y

2

3

tan31

tantan3

tan

3tan

tan

−
−

==  

 
x

x

x

x
y

2

2

2

2

tan.
3

1
1

tan
3

1

tan3

tan31

−

−
=

−
−=  

Hence, y should never lie between 
3

1 and 3 whenever defined. 

35. (c)standard problem 

 = 
2

3
)3(

4

1
)3(

4

1 =+ . 

36. (d) θθθ 3cos3sin26sin =  

 ]cos3cos4[]sin4sin3[2 33 θθθθ −−=  

 =24sinθcosθ(sin2θ+cos2θ) –18sinθcosθ – 32sin2θcos2θ 

 θθθθθ 2sin3sincos32sincos32 35 +−=  

 On comparing, .2sin θ=x  

37. (b) cba =+ θθ 2sin2cos  

 ⇒ cba =
+

+









+
−

θ
θ

θ
θ

22

2

tan1

tan2

tan1

tan1  

 ⇒  θθθ 22 tantan2tan ccbaa +=+−  

 ⇒ 0)(tan2tan)( 2 =−+++− cabca θθ  

 
ac

b

ac

b

+
=

+−
−=+∴ 2

)(

2
tantan βα  . 
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38. (c) 
°

−
°

=°−°
20cos

1

20sin

3
20sec20cosec3  

 
°°












°−°

=
°°

°−°=
20cos20sin

2

2

20sin
2

1
20cos

2

3
2

20cos20sin

20sin20cos3  

 4
40sin

40sin4

40sin

50cos4

40sin

)3020cos(4 =
°
°=

°
°=

°
°+°= . 

39. (b)   k
zyx =








 +
=








 −
=

3

2
cos

3

2
cos

cos πθπθθ
 

 ⇒ θcoskx = , 






 −=
3

2
cos

πθky , 






 +=
3

2
cos

πθkz  

 ⇒ 














 ++






 −+=++
3

2
cos

3

2
coscos

πθπθθkzyx  

 0)0[( == k  ⇒  0=++ zyx . 

40. (c) )()(2 BABAA −++=  ⇒
pq

qp

BABA

BABA
A

−
+=

−+−
−++=

1)tan()tan(1

)tan()tan(
2tan .  

41.(b) 

42.(c) 

43.(b) 

44. (b) 

45. (a) 

46. (a)  

47. (d) 

48. (c) 

49. (a) 

50. (a) 

51. (c) 

52. (c) 

53. (d) 




