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MULTIPLE AND SUBMULTIPLE ANGLES

OBJECTIVES

1 1 _
tan3A-tanA COt3A-COtA
(@) tar A (b) tar 2
(C) cotA (d) cot2a
S22+ 200546 =
(@) coso (b) sine
(C) 2coso (d) 2sine
cot?15°-1 _
cot?15°+1

1 V3

(a) 1 (b) 2
© 22 (@5
1- 25in2[7zr + 49] =
(@) cos26 (b) -cos26
(C) sin26 (d) -sin26

If atand=b, théNacos26+bsin26 =

(@) a (b) b

(C) -a (d) b
(sec2A+ 1ped A =

(@) seca (b) 2secaA
(C) sec2a (d) 2sec2A
If tan? =2 then 2202

(a) -5 (b) 5

(C) 9/4 (d) as9
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10.

11.

12.

13.

14.

15.

16.

If tanx:E,then1/a+b +1/a—b =
a a-b a+b

www.sakshieducation.com

(a) fj{'% (b)% (c) ﬁ% (d f;‘%
If cos2B = Zzzé’:ig , then tanA,tanB,tanC are in
(@) A.P. (b) G.P.
(c) H.P. (d) None of these
sin2A cosA _

1+C0s2A 1+cCosA

(@) tan% (b) cot%

A
(c) sec—

If cosg-a)cossdand cosg+a)are in H.P., then cosesec% is equal to

(@) £v2
(€) 12

(b) £v3

If sand gare angles in the 1st quadrant such thatane =1/7 and sing=1/1/10 .Then

(@) 6+2¢0=90°

(C) 8+2¢=30°

(d) cosec%

(d) None of these

(b) 8+2¢p=60°

(d) 6+2¢=45°

If 90°<A<18ccand sinA:%,then tan%iS equal to

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

(c) 3/2 (d) 2

For a=133°, 2cos§ is equal to

(a) -v1+sinA -41-sinA

(b)

(C) V1+sinA -y1-sinA

—J1+sinA++1-sinA

(dW1+sinA +41-sinA

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

(@) sin15° (b) cos15°

(C) sin15°cos15°

(d) sin15° cos75°

If #is an acute angle and;m%:wfxz—‘l , then tane is equal to
X

(@) x2-1 (b) Vx2-1
(C) Vx?+1 (d) x2+1
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17.

18.

19.

20.

21.

22.

23.

24,
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4 T 4 3T 4 51T 4 17T
cos §+cos ?+cos ?+cos — =

(a) X (b) 1 ©2 @
1-sinA _
1+sinA
(8) secA+tar A (b) tan(’zT— AJ
() tan(” 2) (d) tan(’z-r—%)
If o is aroot of 25co8? 6+ 5cos#-12=0, n/2<a<m, then sin2aiS equal to
(@) 24125 (b) -24/25
(c) 13118 (d) -13/18
c0s2(8 + ¢)- 4 cosP + @)sinfsing+ 2sin’ p =

() cos26 (b) cos3s

(C) sin26 (d) sin36

Given that co{”;zf”’j = ZCO{a;Bj , then tanEtan— is equal to

1 1
(a)1 (b) 1
1 1
OF (d)
If sing+coso=x, then sin‘59+cos‘39:%[4—3(x2 -1 for
(a) All realx (b) x?<2
(c) x?=22 (d) None of these
If 2tanA= 3tanB then s'”ZB _is equal to
(@) tar A-tar B (b) tan(a-B)
(C) tan(A+B) (d) tan(a +2B)
If sing+sing=aand coss +cosp=b, then tan ?is equal to
_a*+b? +b 4-a’>-b?
(@ - (b) [t
a? +b? 4+a®+b?
(©) 4+a2+b? (d) S al+b?
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25. If tanp=cosétana,then tanzz
sin@ + f) cos@ - p) sin@ - f)
( ) sin@ - f) ( ) cos@ + f) ( )S|n(a+/3)
26. If 2sina -v then {1- cosa+sma}
" {1+cosa +sina} =yt 1+sina
(a) 1 (b) y
y
(€) 1-y (d) 1+y
27 sec8A-1 _
" secaA-1
tan2A tan8A
(a) tan8A (b) tan2A
(c) o8 (d) None of these
Cot2A
28 COSA _
" 1-sinA
(a) secA-tar A (b) cosecA +cotA
() tan[” ;\J (d) tan(—+EJ
29. Leto<x <’ZT.Then se(2x —tar 2x =
T m
(@) tan[x _ZJ (b) tan[z—x)
(c) tan[x +’ZT) (d) tanz[x +%Tj

30.

31.
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If cose=%(a+§} then the value ofcos3gis

3(. 1
@) 5(=+5) (0) 3a+3]
1( 4.1
@ 3=+ CECES
If tan?6 = 2tan? p+1, then cos26+sin*p equals
(@) -1 (b)0
(c)1 (d) None of these

(d)
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cos@ + )
cos@ - pf)




32.

33.

34.

35.

36.

37.

38.

39. 1
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J2+43+Ja +{6 is equal to

10
(a) cot77

(C) sims°

(b) sin?%

(d) cos 15°

1+cos£ 1+coss—” 1+0055—” 1+cos7—” =
8 8 8 8

(@)%

©1

tanx
tan 3x

The value of

(@) 1/3and 3
(c) 1/5and 5

3

(@)1

(c) 3

If sin6@=32cos® Bsin@-32cos’ Gsind + 3x, then x =

(@) coso

(c) sine

If acos26+bsin26 =chas a and fas its solution, then the value ofana +tang is

c+a 2b
(@) = (b) =~
c-a b
© % @)
V3 cosec20° - sec20° =
2sin20°
(a) 3 (b) sin40°
4sin20°
(C) 4 (d) sin40°
f X y = z then x+y+z=

AT g .4 5m .
sin” —+sin® —+sin” — +sin” — =
4 8 8

(b) 1

(d) =

16

whenever defined never lie between

(b)1/4 and 4
(d)5and 6

8

(@3

(b) cos26
(d) sin260

(@)1
(c) 1

cosg CO{H - 2—”] co{e + 2—”]
3 3

(b)o
(d) None of these
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40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

www.sakshieducation.com

If tan(A+B)=p,tan(A-B)=gq, then the value oftan2a in terms of pand qis

p+q b) P-4 P+a (g 1+pqg
(2) B2 (b) 22 © 2L =
If 2sina -y, then 1—cosa.+5|n0( equal to
1+cosa +sina 1+sina
1) 1ly 2)y 3) 1-y 4) 1+y

[x/é+2cosAJ_3 +( 1+ 2sinA j_s _

1- 2sinA \J3-2cosA

1) 1 2)+/3 3)0 4) -1
The equation whose roots are siig, cos 36’ is

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

2 6
x“+1 = COSA, then X +31 =
If 2x 2X
1) codA 2) cos3A 3) coRA 4) cos2A

tan 9 -tan 27 - tan 63 + tan 8% =

1) 4 2) 2 3)-1 4) -2
The value of cos 12cos 24 cos 48 cos84 is

1) 1/16 2) 1/8 3) 1/4 4) 5
The value of sin &in 42sin 66’sin 78 is

1)1/6 2) 1/8 3)1 4) 1/16
The value of tan Btan 42tan 66’ tan 78 is

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

4 cos § =

V35 +V5-v5 V345 -5-v5  3)V3-V5+V5-v5  4) 3445 -5+5

If tan7@ - tan2@ - 2 tan 40 = k. tan@, then (k, 0) =
1) (4, 16) 2) (4, 20) 3) (2, 16) 4) (2, 206)
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51.

52.

53.
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Tan® L 33 tan* L +27 tan” n_
9 9 9

1)0 2)+/3 3) 3
(1+ se<:20°) (1+ secAOO) (1+ secBOo) =
1) 0 2) cot 10 3).1

(2cosB-1) (2cos20-1) (2cos48 -1) (2cos80 —1) =

2cos80+1

1)0 2)1
2cos6+1
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4)9

4) tafl0

4)

2cosle0+1

2co0<0+1
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MULTIPLE AND SUBMULTIPLE ANGLES

HINTS AND SOLUTIONS

1. (d)—2t 1
tan3A-tanA cot3A-cotA

— 1 + tanAtan3A _ 1
tan3A-tanA tan3A-tanA tan2A

2. (C) y2++2+ 20846 =42+ 2208 26
=2+ 200526 =+ 4cos’ 6 = Xosh .

cos? 15°
215° -1 <2420

3. (b) COt2 150 l - sin 1500
cot?15° +1 cos’ 15 N

=Ccot2A.

sin?15°
_ cos’15° -sin?15° _ c0S@0°) = ﬁ
cos’ 15° +sin? 15° 2

4. (d)1- Zsinz(lzr+€j = co{g+ 29) =-sin26 .

_b
5. (a) tane—g.

_ 2
acos20 +bsin20 = a = tan29 +b[ Zanf]
l+tan“ @ 1+tan“@

6. (d) (sec2A+ 1pec® A= (%+ 1) (L +tan? A)
—1lan

_ 2@ +tan?A) _

> xec2A.
1-tan“ A
A
(d) tant =3 > ltcosA_ Z:oszzzcotzéz 2 Zzi
2 a8 1-cosA g2 A 2 |3 9
2
8. (b) tanx=2
\/a+b +\/a—b _\/1+b/a+\/l—b/a
a-b a+b 1-b/a 1+b/a
__ 2 _ 2 _ 2 __2cosX
\/ b2 Y1-tan?x \/ sin?x  Vcos2x
1_7 1_
a cos? x

9. (b)cos2B= cos(A+C) _ cosAcosC —sinAsinC
' cos(A-C) cosAcosC +sinAsinC

1-tan’B _1-tanAtanC
1+tan’B 1l+tanAtanC
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= l+tar?B-tar Atar C —tar Atar Ctar’B
=1-tar?B+tar Atar C —tar Atar Ctar’B

= 2tan’ B = 2tanAtanC = tan’ B =tan AtanC

10. (a)( sin2A j[ COsA J

1+cos2A )\ 1+cosA
_ 2sinAcosA cosA _  sinA  _ tanﬁ
208 A 1+C0SA 1+cosA 2

11. (a) Given cos@—a),coseand cos@+a)are in H.P.

1 1 L willbein AP

cos@—a)’ cosf’ cos@ +a)

Hence, 2 =1 ., 1
cosd cos@-a) cos@+a)
_cos(a+6)+cos@-a) — 2 _ 2cosfcosa
cos’ §-sin’ a cosfd cos’f-sina

= cod 8-sir’ a = co< fcosa

=> cos? @ (-cosa)=sin*a

= co2d 2sit L | = 4sin? Lo &
2 2 2

cos? HSGCZ% =2= cosHsec% =42,
12. (d)Given, tanﬁzl,sin(p:L
7 J10
siné?:L cosH:L cos¢=i
V50 V50 J10
9 8
0 cos2¢= 2c08’ p—1=2.—-1=—
¢ g 10 10
. . 1 3 6
SiN2¢= 2SiN@PCOSP=2X,. —X— = —
peose=25T10 Vo 10

0 cos@ + 2¢) = cos@ cos2¢—sing sin2¢

J50 10 /50 10

7 8 1 6
X — -

13. (d) sinA=%:>tanA:—%, (00° < A<180°)

A
2tan— A
tanA:—ZA\, (Let tanE=P)
1-tan?
= 2. 2P 4p?gposa=0
3 1-P?
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-1 . A
= P :7 (impossibk), hencetanE =2.

14. (c) FOFA:133°,§:66.5° = sin%>cos§>0

Hence,/i+sinA :sin§+cos% ..... 0]
: A A i
and+i-sinA = sin—-cos— e (i)

Subtract (ii) from (i), 2005% =/1+sinA -y1-sinA.

15. (C) sin15° = sin@5° - 3o°)_*/_\/_ =irrational
c0s15° = cos@5° —30°) = [&

O sinl15° cos15° =% (2sin15° cos15°)

[] sin15° cos75° = sin15° sin15° = sin® 15°

[3-1) _a-2f3_ irrational
22 8
16. (b) tand = sind
cosd
Zsing cosg 2tan Q
2 2

tané = 2 =
1- ZsinZE 1-tan

e 4
2

17. (c) standard problem

18. () 1-sinA _

1+sinA

19. (b) Sinceaq is a root of 25cos? 6+ 5cos6 -12=0

[] 25co€ a + 5cosa -12=0

-5+425+1200 _-5+35

—> cosa = =
50 50

= cosa=-4/5 [wml2<a<m= cosa<0]
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0 sin2a = 2sinacosa =-24/25.

20. (a) We haV69032(67+¢)—4cos€+(p)sin6?sin¢+ 2sin® @

Now, pute :qo:’ZT

0032(7—27]— %o{%}sir{%}sw{ﬂ+ 2sin [2471]:0 Pute=¢=7/4 in option (a),

Then, cos28 =cosm/2=0.

21. (b) CO{LZBJ: m{&f}
B a a . B

= coquO£+sin€sin— = ZEOS—COSéJ— 2sin—sin—
2 2 2 2 2 2 2 2

in? - B

= 3S|n — —cos—cos = tan—ta
2 2 2 2

B
2

00|I—‘

22. (b) squaring sin26=x*-1<1=x?<2
-J2<x<42 [- sin26 <1]
Now sir® +cos

= (sin® 8 +cos’ ) - 3sin? & cos’ G(sin?  + cos’ 6)

:1—33in2000326=1—%sin226?
3 2 2 1 2 2

=1-—(x"-1)"=—{4-3(x" -1
4( ) 4{ ( )}

23. (b) 2tar A =3tar B

= tanA—gtanB——t [Let tarB =t]

w
—> sin2B= 2 ,(:os,ZB:l t
1+t? 1+t2
&)
1+t2) 2t ot _ _
= 1-¢) a+er zrag ATE:
1+t2

24. (b) Pute:%’,¢=o°,thena:1:b
O tanf’_j:l, which is given by (a) and (b)

Again puttinge=2 - ¢, we gettang—;‘” =0,

25 (C) tanzg 1-cosé@ tana—tan/?zsin(a—,li’)
1+cosd tana+tanfB sin@+p)’
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26. (b) We have —_25na

1+cosa +sina

.a a
4sin— cos—
Then 22 =y

2c082 2 + 25in % cos?
2 2 2

o [ a a}
2sin? sin— +cos—
j— 2 X 2 2

=y
cos£+sing sing+cosg
2 2 2 2

1-cosa+sina _
1+sina

27. (b) sec8A—1=1—0058A. Cos4A
sec4A-1 Cos8A 1-cos4A

2sin® 4A cos4A _ 2sin4Acos4A sin4A
COS8A 2sin® 2A CoS8A  2sin? 2A

2sin2Acos2A _ tan8A
2sin? 2A tan2A’

tan8A

28 (d) COsA _ cosA( +sinA) _ @L+sinA)
) 1-sinA cos® A CoSA

2
(COSé + Sinéj COSA + siné
_ 2 2 _ 2 2

A A
(:osA + sinA (:osA - siné COS_— —SIn—
2 2 2 2 2 2

29. (b) sec2x —tan2x = 1700
C0s2X

_ (cosx-sinx)®> _ cosx-sinx _ 1-tanx
(cos? x—sin?x) cosx+sinx 1+tanx

tan’’ —tanx
:4—:tan[7_T—xj .

1+ tan(”j sinx
4
30. (C) - cos36 = 4cos®6 - 3cos6

3
O cos36=42i3(a+1) —3i[a+£j

a 2 a
2
300539:l[a+1jli(a+1j —31
2 a a
= 00536?:i ad + L1 .
2 as
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31. (b) Leto=45", thenyp=0

0 cos(2x45°)+sin20=0+0=0.

32. (a) We havecota = cosA _  2c0s” A _ 1+cCos2A
. sinA  2sinAcosA sin2A

Putting A=71 = cot7l =1*SI5° O simplification,
2 2 sin15°

We get cot7%:\/3+\/5+\/§+\/2.

33. (c) standard problem

34 (a) Lety: tan x - tan x _
tan 3x 3tan x —tan” x
1- 3tan? x
1 2
_1-3tan®x _ g‘ta” X
= — =
3-tan? x 1—%.tan2x

Hencey should never lie betwee%]and 3 whenever defined.

35. (c)standard problem
= %(3)4%(3):%.
36. (d) sin6s = 2sin36cos36
= 2[3sind - 4sin® 8][4cos® 8 — 3cosd]
=24sincosdsin @+cos 6) —18sirfcossd — 32sirf6cos 9
=32cos’ #sind - 32cos’ Bsind + 3sin26
On comparing x = sin26.
37. (b) acos26+bsin26=c
N a[l—tan29]+b 2end_ _
1+tan? 6 1+tan? 6@

= a-atan’8+2btand =c+ctan’é

= —(a+c)tan?@+2btanf+(@-c)=0

2b 2b

Otana +tanf =- c+a) "
-(c+a) c+a
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38. (¢) J3cosec20° - sec20° =
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V3 1

sin20° co0s20°

V3 1 }

2| —c0s20° —=sin20°
_ v/ 3c0s20° - sin20° _ 2 2

sin20°cos20°

%sin 20°co0s20°

_ 4cos(20° +30°) _ 4cos50° _ 4sin40° _
sin40° sin40° sin40°

30. ) X- Y -z

40. (C) 2A=(A+B)+(A-B) = tan2A=

41.(b)

42.(c)

43.(b)

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

(b)
(@)
(@)
(d)
(€)
(@)
(@)
(©)
(©)
(d)

cosd co 9—2—” co 6’+2—”
3 3

— x =kcosé, y=kco{9—2?ﬂj, z:kco{0+2?ﬂj

= X+y+z= k{cose+co{9—2?ﬂj+co{9+2?”ﬂ

=k[©0)=0 = X+y+z=0.

tan(A+B)+tan(A-B) _ p+q
1-tan(A+B)tan(A-B) 1-pq
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