TRANSFORMATIONS

SYNOPSIS
° e Sin (A+ B)+ Sin (A - B)=2 SinA CosB
e Sin(A+B)-Sin(A-B)=2CosASinB
e Cos(A+B)+Cos(A-B)=2CosA CosB
eCos(A-B)-Cos(A+B)=2SinASinB

. . (C+D C-D
o OSmC+SmD=2Sm( > ]Cos( > ]

C+D) ) (C—D]

> Sin >

C+Dj [C—Dj
5 Cos >

e SinC-SinD=2 Cos(

e CosC+CosD=2 Cos(

(C+DY  (C-D
OCosC-CosDZ-ZSm( > ]Sm( > )
Iy (C+D] , (D—C)
=2Sin > Sin >

®  eging’ =%[\/3+\/§—\/5—\/§}=

_ \/4—\/E+2ﬁ:

8
= %\/8—2\/10+2\/_ = cos8]"

%[\/3+\/§+\/5—\/§}=

® c0s9’ =

444104245 _ %\/8+2\/10+2\/§

8
= sin81°

® COSX.COS2x.CoS4x......... cos(2"x)=

1 sin(2"+1x)
2n+l

sin x

.t .37t . 5&

e SINn—+SIN—+Sm—+.... n terms =0
n n n

e sina+sin(a+f)+sin(a+28)+..to

sin(nf/2) [Mj

n terms = W Sin 5

x 1
tan —4+—.
2

® VxeR, tanx+l >
2 2

X X .
tan§+....+ tan Py is equal to

2n—1

> cot (%) —2cot2x

a, p are the solutions of g cos@+bsinf =c
=

atp\ b . 2ab
otan( > )=;11.sm(05+,6’)=m
a —-b’
cos(a+ =
b ( ﬂ) a2+b2
2ab
) tan(a—#ﬂ):m

OBJECTIVE TYPE QUESTIONS
EXERCISE - |
LEVEL - |

sin 66 —sin 20 =

1. 25in 66 cos 40 2. 2cos40sin 20
3. 2sin46 cos 60 4. 25sin46 cos 260
sin A+sin34+sin5A4+sin7A4 =

1. 4sin Acos2A cos4A4

2. 4sin A cos2A cos2A4

3. 4cos Asin2Asin4 4
4. 4cos Acos2Asin4A
4cos66cos46cos20=
1. cos126 +cos86 +cos46 +1
2. c0s120 +cos86 —cos46 +1
3. c0s126 —cos 89 +cos 46 +1
4. cos120 —cos 86 —cos 46 —1

Sin Q Sin E + Sin ﬁ.Sin % —sin20.sin50 =7,
2 2 2 2

1.0 2.1
2(1—2sin2 6’)00546’2

3.-1 4. 2

2. sin 66 +sin 20
4. cos66 +sin 26

1. sin 66 +cos26
3. cos60 +cos20
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6. (ZCos2 39—1)cos50 = 16.  cos66’ +cos6’=

L \/3(\/3—1) 5 \/5(\/3+1)

1. %[cos119+cos«9] 2. %[sin119+sin9]

4 4
1 1 \/5(\/5—1) \/5(\/§+1)
3. —[sin119+cosl9] 4. —[coslln9+sinz9] 3. — 4, —~ 7
2 2 4 4
7. c0s25° —cos65° = 17.  sin24° +cos6°=
I V2 cos20° 2. J25in20° 1 @ 5 \/E+3
3. J3c0s20° 4. f3sin20°
Vi5-3 Ji5-43
8. sin65" +sin25° = 3. 2 4. Y
1. /2 cos 20’ 2. 25in20° 18.  2cos@—cos30—cos50—16cos’ G.sin’ =
3. /3 c0s20° 4. f3sin20° 1.2 2.0 3.1 4. -1
) . . B
9. c0s40’ +cos80° +cos160°= 19. 451“(420 —05)005(60 +0£) -
1.2 2.1 3.0 4.3 1. /3-2sin2«a 2. /3 +2sin2a
: 0 . 0 : 0 0—
10.  sin47° —sin25° +sin61° —sin11 3 \/§—2cos2a 4 \/§+20052a
Lsin7' 2.cos7' 3. 2sin7" 4.cosT' |20, 520" cos40".cos60".cos 80" =
11.  5in10° +5sin20° +sin 40° +sin 50° - 1.3/16 2.1/32 3.1/16 4.1/8
sin70° —sin 80° = 21, cos6’.sin24’.cos72° =
12 2.0 3.1 4] 1.-1/8  2.1/8  3.-1/4 4.1/4
12, cot16° + cot44’ +cot44°.cot 76° - 22. cos’ 76" +cos’ 16" —cos 76".cos 16" =
' 1.1/2 2.-1/4 3.0 4.3/4

0 0 —
cot 76.cot16 23, ¢0s10°.cos30°.cos50".cos 70° =

1.3 2.0 3.1 4.4 1.3/16 2.1/16 3.1/8 4.1/32
13. 48°.cos12"=
cOS7E .08 24, C0s2(45°—a)—i—cosz(lSO+a)—oos2(15°—a)=
| 15 , 1= 1.0 2.1 3.12 4.2
"8 8
25. 4(cos66’ +sin84") =
5 -1 4 P51 N 2.V5(5 1)
8 8
3. 5+1 4. NJ3(V5+1
14, sin48"sin12° = (I ) ‘/_(\/_ )
cos(45° + 4) - Cos (45" - 4)
1. \/§+1 2. 1-}-\/5 26. . 0 o 0 =
3 3 sin(120° + 4) —sin(120° - 4)
-5 5 1 1.2 2. 2 3. 22 4. +\»
3. 8 4. 8 ”q cos6x +6cosdx +15cos2x +10
l. 2cosx 2. 2sinx 3. cosx 4. sinx
I'JE—_\B 2. \/E_?’ o sina.sin3a +sin 3a.sin 7a +sin Sa.sinl5a
4 4 " sina.cos3a +sin3acos 7a +sin Sa.cos15a
; V15443 , Y1543 1.sin(11a) 2. cot(11a)
' 4 4 3. cos(11a) 4. tan(1la)
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I_COSA+COSB_COS(A+B)_ 37 Slnx+s1ny_l’ Slnx Slny_l
23. 1+cos A—cos B—cos(A4+B) 4 5
xX-y
4 B :>4cot( 5
1. sin—.cos— 2. sec—cosec—
272 2 2 - o
1. 500'[( yj 2. Stan( yj
3 tané cot£ 4 2siné cosE 2
22 ' 272 X+
3. SCOt( j 4. Stan( j
30 sin 4 +sin54+sin94 2
" cosA+cos5A+cos94 38. cosx+cosy=1/3, sinx+siny=1/4
lI.tan3A 2. tan5A 3.tan4A 4.tan2A :>sm(x+y)
31 cosz330—0052570_ 1. 7/25 2.25/24 3.25/7 4.24/25
" sin21° —cos21® 39.  sin85° —sin35° —cos 65
1.0 2.1 3.2 4.3
L _1/42 212 3.1/42 4 -1/2 40. Ifnisan odd integer then
32. sina+sinff=a,cosa+cosf=b cosA+cosBY (sind+sinB Y
+ =
jcos(a+ﬂ)= (sinA—sinBj (cosA—cosBj
. A+ B
. a’+b’ _2ab 1.0 2. cot ( > J
" 2ab " at+b’
o A-B > tan” A+ B
b*—a? ab 3. ¢0 2 4. ctan 2
: 2 2 . 2 2
bta a+h sin(x+y) a+b _tanx
33. sina+sin f=a,cosa+cosf=b 41. sin(x—y)_a—b tany
= sin(a+ ) = Lbla 2.ab 31 40
cos(A+C)
2ab 2ab cos2B=—— 72
Lab  2.ath 35 4 42 cos(4—C) = tand.tan B, tan C
are in
34. (1+,/1+a)tana:1+1/1_a s sindg = I.LAP. 2.HP 3.GP.  4.None
1 -1 2 a 31 4.0 43.  sinx+siny =3(cosy—cosx)
1 =sin3x+sin3y =
35. 7z<a—ﬂ<37r,Sin0!+Sinﬁ=g, 1. -1 2.1 3.2 4.0
44, m.tan(0-30")=n.tan(0+120°),
cosa+cosﬂ=% - Cos(a;ﬂj= = co0s20 =
> m—n m+n
6,33 L2 (m=n) 22 (m—n)
" 65 V130 7 V130 65 S m—n
4 ) 3 2(m+n) 4 2(m+n)
36. COSX+COSy=—, COSX—COSYy=— ‘ '
5 7 45. sin@=nsin(0+2a) = (1-n)tan(0+a)=
:14tan(X—J’J+5cot(x+yj: 1. (n+l)tana 2. (n+1)tanﬂ
2 3. (n—1)tana 4. (n-1)tan g
1.0 2.1/4 3.5/4 4.3/4
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46. tan(a+0)=n.tan(a-0),= (n+1)sin26 =
1. (n+1)sin2a 2. (n+1)sin2p
3. (n—1)sin2a 4. (n—1)sin2p

47. cosd = cosacosf = tan’ [gjtan2 (ﬁjz

l-cosa.cos 2

1. tan < 2. tan? < 3. cotZ
2 2 2

X y z

48. xy+yz+zx=1,:>1+xz+1+yz+ =

)
2 )
s T )
T
49, cot(15"— )+ tan (15" + 4) -

{ 4cos24
" 14+2cos24

4cos2A4
2. 1-2sin2A4
4cos24 4cos2A4
3 1+2sin24 4. 1-2cos24
50. x=c0s55°,y=c0s65", z =cos175°
= Xxy+yz+zx =

1.-3/4  2.3/4  3.32  4.1)2
KEY
1)2 2)4 3) 1 41
5)3 6) 1 72 8) 1
9)3 10) 4 11)2 12) 3
13)2 14) 4 15)3 16) 4
17) 1 18)2 19) 1 20) 3
21)2  22)4 23)1 24)3
254 26)2 271 28) 4
29)3 30) 2 311 32)3
33) 4 34)2 35)2 36) 1
37)3 38) 4 39) 1 40) 1
41)2  42)3 43)4  44)2
45) 1 46) 3 472 48)3
49) 2 50) 1

LEVEL-11
cosecé’:p—ﬂ] :>cot(£+gj:

pP—q 4 2
1. \Jg/p 2. \p/q 3. Ppq 4. \pq
cosa+cosff=a, sina+sin f=0b,

cos 36 3
cos

a—-p=20=
a’+b’

4
3.4 +b" -1 4. a>+b* -3

16sin144°.sin108°.sin 72°.sin 36° =
1.5 2.4 3.3 4.1

L 3—a"—p’

x B y ~ z
tan (0 +a) - tan (6 + J) - tan(6+y)

Xty .o Y4z oo
:[x_yjsm (a ﬂ)-{y—z}m (B-7)

Z+X ) _ _
+(Z_xjsm (y—a)

1.1 2. -1 3.0 4.2

xtan(@—zj :ytan[0+2—7zj =
6 3

1. cos26 2. 2co0s26

3. sin20 4. 2sin26
In a Quadrilateral ABCD,

cos A.cosB+sinCsin D =

)C+y
x—y

1. cosCcos D +sin Asin B

2. cosCcos D—sin Asin B

3. sinCsin D—cos Acos B

4. sin A+sin B +sin C +sin D

sin(n+1) A+2sin A+sin(n—1) 4
cos(n—1)A—cos(n+1)4

2.cotA/2
4. cotA

l. tan 4/2
3.tan A

(cosa —CosS 3a)(sin 8a + sin 2a)

(sin Sa —sin a)(cos da —cos 6a) =is

1.1 2. -1 3.2 4.-2
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11.

12.

13.

14.

15.

16.

17.

18.

sin 60 +6¢co0s30+15c0s20+10

cos58 +5co0s360+10
1. sin@ 2. cos@® 3. 2sinfd 4. 2cosé
sin 8 cos a —sin 6a cos 3o

cos2acosa —sin3asinda
l. cot2a 2. tan2a 3. cos2a 4.sin2a

T 27 RY/4 4 Sz
COS— + COS— + COS — + COS — + COS —
7 7 7 7 7

67 T
+ COS— +COS— =
7 7
1.0 2.1 3.-1 4 None
sina+cosa=m= sina+cos®a=
2 2 2 2
. 4+3(m —1) N 4-3(m —1)
4 4
3+4(m* 1)
R S S 4. None
4
T RY/4 hY/4 T

sin —.sin —.sin —.sin — =
4 4 4 4

1. J2/7 2.1/4 3.1/8 4.1

K =sin (lj sin (5—7[] sin (7—7[J =K =
18 18 18
1.1/4 2.1/6 3.1/8 4.1/2

.. 7T .37 .57 . Tnr . 9«
sin —.sin —.sin —.sin —.sin —
14 14 14 14 14

1. 1/64

sin81°=

| V3445 -5-+5

4

V3445 +45-5
' 4

2.3/64 3.5/64 4.7/64

1

2

3

\/3—\6—\/5+\B
' 4

4. \/3—\/§+\/5+«/§
4

cosx+cosy+cosz=0=

. . . 20 XY
sin x+sin y +sinz = €08

2
1 1 3
1. > 2. 4 3. 1 4.1
1+ cos2x+cos4x+cosbx
—4cosxcos2xcos3x =
1.1 2. -1 3.2 4.0

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

c0s20° cos100° + cos100°.cos 140°
- ¢c0s140°.c0s200° =

R B
2 2 S .
sin 70°.sin 50° — cos 85° cos 65° =
1.0 2.1 N Cha REED
4 4
sin 30 —sin @.sin* (26)
=COS X
sin @ +sin 26.cos @ =X
1. 49 2. 20 3.0 4. 30
\/2+\/2+\/2+\/§ _
2

1 COSZ 2 cosZ

' 4 ) 8
3 cos = 4 cos =

) 16 ) 32

sin(y+z—x), sin(z+x-y),

sin(x+y—z) are inA.P. =

tan x, tan y,tan z are in

1.A.P. 2.GP. 3.H.P. 4. None

xcos@=ycos(9+2?”]=zcos(9+4?”j

=>xy+yz+zx =

1. -1 2.1 3.0 4.2
2sin’® f+4cos(a+ B)sinasin
+cos[2(a+,ﬁ)}:
1. cos2a 2.C082,5 3. sin2a 4.Si1’12,3
a—l sin3a —sin 7¢ B

21  sin24a+sinlda
1.0 2.1 3. -1 4.2

If cos(@—a),cos, cos(@+a) are in H.P.

a
then cosé.sec 5 =

L .3 2.4 342 4l
cos(6,-6,)

tand, = K cot 0, :>cos(6?1+92)_

{ 1+K 5 1-K K+1 K-1

"1-K " 1+K " K-1 " K+1
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KEY
D1 24 3H1 43
61 72 81 94
)3 12)2 13)3  14)3

16)2 17)2 18)4 19)4
21)2  22)4  23)1  24)3
2603 27)3  28)1

EXERCISE - 11
LEVEL -1

A+B+C=180"=
cos2A4+cos2B+cos2C =
1. 1—-4sin Asin BsinC

2. 14+ 4sin Asin BsinC

3. 1+4cos Acos BcosC
4. —_1-4cos AcosBcosC
A+B+C=180"=

cos’ A+cos’ B+cos’C =
1. 1+2cos Acos BcosC
2. 142sin 4sin BsinC

3. 1-2cos Acos BcosC
4. 1-2sin Asin BsinC

A+B+C=180"=
cosA—cosB+cosC =

A . B C
1. 1+4cos—sin—cos—
2 2 2

. A B . C
2. 1+4sin—cos—sin—
2 2 2

A . B C
3. —1+4cos—sm—cos?

A B . C
4. —1—4cos—cos—sin—
2 2 2

A+B+C =180"=

cos? 2A+cos? 2 B+cos? 2C =
1. 1+2 sinAsin Bsin C

2. 1+2 cos Acos Bcos C

3. 1+2sin2A sin 2B sin 2C

4. 1+2 cos 2A cos 2B cos 2C

5)2
10) 2
15) 1
20) 4
25)1

A+B+C=180°"

2 A 2 B 2 C
= C0S"—+C08"—+Ccos”"— =
2 2 2
. A. B . C
1. 1+2sin—sin—sin—
2 2 2
2. 1+2cos£cos£cos—
2 2 2
3. 2+2sinésin£sin£
2 2 2

A B C
4. 2+2c0s—Ccos—Ccos—
2 2 2

A+B+C=180°
=sin2A4—-sin2B+sin2C =
1. 2sin Acos BsinC

2. 2cos Asin BcosC

3. 2sin Acos BsinC

4. 4cos Asin BcosC

A+B+C=180° sin A+sinB+sinC=

. A . B .
1. 2sin—sin—sin—
2 2 2
A B C
2. 2c0S—Cc0S—CoS—
2 2 2
. A. B.C
3. 4sin —sin—sin—
2 2 2

A B C
4. 4cos—Ccos—Ccos—
2 2 2

A+ B+C=180° sin®* A+sin’ B+sin* C=

1. 1+ cos Acos BcosC
2. 1+sin Asin Bsin C

3. 2(1+cos Acos BeosC)
4. 2(1+sin Asin Bsin C)
A+B+C=180" =

., A . B .,C
sin“ —+sin—+sin” — =
2 2 2
1. 1+2sin£sin£sin£
2 2 2
A B C
2. 1+2cos—cos—cos—
2 2 2
3. l—2sin£sin§sing
2 2 2

A B
4. 1-2cos—cos—cos—
2 2 2
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10.

11.

12.

13.

14.

15.

16.

17.

18.

A+B+C =90°=> c0s2A4+cos2B+cos2C =

1. 1-4cos Acos BcosC
2. 1—4sin Asin BsinC
3. 1+4cos Acos BcosC
4. 1+4sin Asin BsinC

A+B+C=90° = cos* A+cos’ B+cos’ C =
1.1+2sin Asin B sin C

2. 142 cosA cosB cos C

3. 2+2sinAsinB sinC

4. 2+2 cosAcosB cosC

A+B+C=90"=sin2A4+sin2B-sin2C =
1.2 cos A cos B sinC
2.2sinAsinBsin C

3.4cos AcosBsinC

4.4 sin A sin B cos C

A+B+C=90"= sin” 4 +sin’ B+sin’ C =
1. 1+2 cos A cos B cos C

2. 1+2sin A sin Bsin C

3. 1-2sinAsinBsin C

4.1-2 cos AcosBcosC

A+B+C=270° = c0s2A4+cos2B+cos2C =
1. 1+4 cosA cos B cos C

2. 1+4 sin A sin Bsin C

3. 1-4 cos Acos B cos C

4. 1-4sinA sinBsinC

A+B+C=270" = cos®> A+ cos* B—cos’ C =
1.-2sin A sinBcosC

2.-2cos AcosBsinC
3.2sinAsinBcos C

4.2 cosA cosBsin C

A+B+C=270" = sin2A4—sin2B +sin2C =
1.4 sin A cos Bsin C

2.4 cos Asin B cos C
3.-4sinAcosBsinC

4. -4 cos A sin B cos C

A+B+C=270" = sin® 4 —sin’* B +sin’ C =
1. 1-2cos A sin B cos C

2.1-2sin A cosBsinC

3.1+ 2cos AsinBcos C

4.1+2 sin Acos Bsin C

A+B+C=0"=cos’ A+cos’ B+cos’ C =
1.1+2 cos A cos Bcos C

2. 1+2sin AsinBsin C
3.1-2cosAcosBcosC

4.1-2sin AsinBsinC

19.

20.

21.

22.

23.

24.

A+B+C=0"=sin A+sin B+sinC =

. A. B .C
1. 2sin—sin—sin—
2 2 2
. A. B . C
2. —2sin—sin —sin—
2 2 2
. A. B . C
3. 4sin—sin—sin—
2 2 2

. A. B .C
4. —4sin —sin —sin —
2 2 2

A+B+C=0°

= sin? 4 —sin’* B+sin’ C =
1. 1-cosA cos B cos C
2.1+ cos AcosBcosC
3.2( 1+cos A cos B cos C)
4.2 (1-cos A cos B cos C)

A+B+C=25 =
sinS.sin(S—A)+sin(S—B)—sin(S—C)=
l.sin Asin B 2.sinBsinC
3.sinCsin A 4.sin Asin Bsin C
A+B+C=28 =

sin(S—4)+sin(S—B)+sin(S—-C)—sinS=

A B
1. 2cos—cos—cos—
2 2 2
. A. B . C
2. 2sin—sin —sin —
2 2 2
A B C
3. 4cos—cos—cos—
2 2 2

. A. B . C
4. 4sin—sin—sin—
2 2 2

A+B+C=2S§

=sin’ S—sin’ (S —A) +sin’ (S —B) —sin® (S —C) =
1.2cos AsinBcosC

2.2sin A cos BsinC

3.4cos AsinBcosC
4.4 sin A cos Bsin C

A+B+C=2S§
= 08 S +cos(S—4)+cos(S—B)+cos(S—C)=

A B C
1. 2cos—coszcos—
. A. B . C
2. 2sin—sin—sin—
2 2 2
A B
3. 4cos—cos—cos—
2 2 2

. A. B . C
4. 4sin—sin—sin—
2 2 2
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25.

A+B+C=2S
= cos(S—4)+cos(S—B)+cosC+1=

S—Cj
2
§-C

2

(S—Aj (S—BJ C
3. 4cos cos cos—
2 2 2

. (S—-4 S-B). C
4. 4sin cos sin —
2 2 2

A B (
1. 4cos—cos—cos
2 2

. 4. B .(
2. 4sin—sin—sin
2 2

KEY
1.4 2.3 3.3 4.4 5.3
6.4 7.4 8.3 9.3  10.4
11.3 12,4 13.3 144  15.2
16.3  17.3  18.1  19.4  20.4
21.2 22,4, 23.2 243 253
LEVEL - 11

(NEW PATTERN QUESTIONS)

I: A+ B+C =7 and cos A =cos Bcos C then
1

cosBcotng

I: If 5sin B =sin (24 + B) then

2tan(A+B)=3tan 4

1. only Iis true 2. only Il is true
3. Both I and Il are true
4. Neither I nor Il are true

RY/4
I: IfA+B+C=7then

cos2A4+cos2B+cos2C+
+4sin Asin BsinC =0
ILIf 4+ B+C=0,then
sin2A4+sin2B+sin2C

+ 4sin Asin BsinC =0

1. only I is true

2. only Ilis true

3. Both I and II are true
4. Neither I nor Il are true

I: cos® 76" +cos? 16" —cos 76° cos16° =%

I : cos6’sin24° cos72° :%

1. only Iis true

2. only Il is true

3. Both I and II are true
4. Neither I nor II are true

I 4(sin24°+cos6°)=\/g+\/§

II: sin21° cos9° —cos84° cos 6 = %

1. only I is true

2. only Il is true

3. Both I and II are true
4. Neither I nor II are true

I:If 4+ B+C =180° then
c0s2A4A+cos2B+cos2C =
1—4cos Acos BcosC

II:If 44+ B+C=0°then

cosA+cosB+cosC=
A B C

—1+cos—cos—cos—
2 2 2

1. only Iis true

2. only Il is true

3. Both I and II are true
4. Neither I nor II are true

I: sin@.sin(60° —49).sin(600 +6?) :%sin%?
II: cos @ cos(120° - 0)cos (120° +6)

cos 36

-

1. only I is true
2. only Il is true
3. Both I and II are true

4. Neither I nor Il are true

I: cos t9.cos(3000 —9).cos(300° +6’) = %cos 30
IT: tan.tan(60° —9).tan(60° +9) =

ltan 30
4

1. only Iis true

2. only Il is true

3. Both I and II are true
4. Neither I nor II are true
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1 1 12. Match the follwing.
8. I cosx+cosy=z, siHX+siny=Z, List - I List - II
; 1. cos6’sin24° cos 72° a. 3/16
- cos(x + y) = ;— 1
> 2. ¢0s10° c0s30° cos 50° cos 70° b'g
11. sinx+siny:i,sinx—siny:l 3
> 3. sin12°sin24°sin48°sin84°  ¢.7¢
16
then
1
4 cot (%} = 5cot ( al ; Y ] 4. 5in20°sin 40’ sin 60°sin 80" d. ¢
| onlvTis true 1. 1-c, 2-b, 3-a,4-d 2. 1-d,2-c, 3-b, 4-a
N Only Lis trus 3. 1-d, 2-b, 3-a,d4-c 4. 1-b2-c,3-d,4-a
-ony 13.  Match the follwing.
3. Both I and Il are true List - I List - II
4. Neither I nor Il are true
9. LIf 4+ B+C=180° then NE)
1. sin48°sin12° a. ﬁ
sin®? A+sin* B+sin’ C=
2(1+cos Acos BcosC) J15+43
2. cos48°cos12° b-T
II:If 4+ B+C =180° then
cos® A+cos' B+cos’ C = o o J5-1
3. sin75% +sinl5 C.
1—2cos Acos BcosC 8
1. only I is true 2. only Il is true -3
3. Both I and II are true 4. §in 24° + cos 6° d —Y2
4. Neither I nor II are true 8
{ 1. 1-b, 2-c, 3-a,4-d  2.1-d,2-b, 3-a, 4-c
10. T: cos6”sin24°cos72° == 3. 1-c, 2-d, 3-a,4-b 4.1-a,2-d,3-b,4-c
8 14. Match the following:
IL. c0s12° cos24° cos 36" cos 48° - If cosx+cosy=a,
1 sin x —sin y = b then match the following.
cos72° cos84° = a
1. only I'is true 2. only IT is true List - I List - 11
3. Bth Iand II are true Xx—y &2 —b
4. Neither I nor II are true 1. tan a3
11. If 4+ B+ C =180° match the follwing.
. . 2ab
List -1 List - I1 2 sin(x—y) b. 2—b2
1. cosA+cosB+cos C a. 2+2cosAcosBcosC a -
2. sin® A+sin’ B+sin’C  b. 4cosgcosgcosg 3.cos(x-) ¢- bla
2ab
.A. B .C _ "
3. sin2A4+sin2B+sin2C c. 1+45m55m55m3 4. tan(x~y) " at+b?
4. sinA +sinB + Sin C d. 4sinAsin B sinC L. 1-c, 2-d, 3-a,4-b  2.1-b,2-c, 3-a, 4-d
1. 1-c, 2-a, 3-d,4-b 2. 1-d,2-b, 3-a, 4-c 3.1-d, 2-a, 3-b4-c  4.1-a,2-d,3-b,4-c
3. 1-a, 2-c, 3-b,4-d 4. 1-b,2-d,3-c,4-a
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15. Match the following: 1) A is true, R is true and R is correct
Sect- 1 Sect - 11 explanation of A
1.5in 20° sin 40°.sin 80° a. 1/64 2) A is true, R is true and R is not correct
om0 e e explanation of A
2.5in” 20° +sin® 40° +sin” 80 b. 3/2 3)Ais true, R is false
3. cos® 20° +cos® 140° + cos’ 160° ¢ +/3/8 4) Ais false, R is true.
4. 5in12°sin24°sin36%sin 48°. d. cos A
sin12".sin 24" sin36".sin 48 3/8 21, Assertion(A):In A4BC, Z _ 4 )
sin 72°.sin 84° sin Bsin C
1. 1-b, 2-¢, 3-d, 4-a 2. 1-¢,2-d, 3-b,4-a Reason(R): In A4BC,
3. 1-d, 2-c, 3-a,4-b 4. 1-c,2-b,3-d,4-a ' . . 4cosécos£cos—
16. P = ¢0s20° cos40° cos 60° cos 80’ » sinA+sinB+sinC = 2 2 2
Q= 056’ cos42° cos 66° cos 78° 1) A is true, R is true and R is correct
B . . . . explanation of A
R = c0s36° cos 72" cos108” cos144° then 2) A is true, R is true and R is not correct
1.LA>B>C 2.B>C>A explanation of A
3.C>A>B 4 A=B=C 3) Ais true, R is false
17. IfA= Sil’l 450 Sinlzo 5 B = CosS 450 COSIZO 4)A1S false) R 1S true.
C = cos66° +sin 84" then descending order of 22. Assetion(A):If 4+ B+C=180° then
these value is cos” A+cos’ B+cos’ C=1-2cos Acos BcosC
1.C,A, B 2.B,AC Reason(R): If 44+ B+ C =180° then
34 BO o ét A BC cos2A+cos2B+cos2C =
18. A= cos6 sin24"cos72 1—4cos Acos BcosC
cos?33° —cos?57° 1) A is true, R is true and R is correct
= sin21° —cos 21° explanation of A
2) A is true, R is true and R is not correct
_ sin9’cos9” explanation of A
sin 48" sin 12° 3)Ais true, R is false
Arrangement in descending order is 4) Ais false, R is true.
1)A,B,C 2)B,A,C 23. Assetion(A): If x+ y+z = xyz then
3)A,C,B 4)C,A,B z 2 ) o
19.  Assertion (A): If x =sin(a— B)sin(y - &), — ) "= e
y=sin(f—-y)sin(a-75) Reason(R): If tan 4 + tan B+ tan C
. . = tantan BtanC,then A+B+C=nr,nez
- _ -5 -
z sm(y a)sm(ﬂ )thenx+y+z 0 1) A is true, R is true and R is correct
Reason(R): 2sin 4sin B=cos( A—B)—cos( A+B) explanation of A
1) A is true, R is true and R is correct 2) A is true, R is true and R is not correct
explanation of A expla}nation OfA
2) A is true, R is true and R is not correct 3)A¥S true, Ris false
explanation of A 4) Ais false, R is true.
3)Aistrue, R is false
4) Ais false, R is true. KEY
20. Assertion(A): a =tan@,b =tan26 , a#0,b=0
and tan @ + tan 26 = tan 3@ then g+ =0 D2 2)2 3)H3 43 52
Reason(R): If 4— B =C, then 6)3 71 82 93 10)3
IH1 12)2 13)3 141 154
tan A—tan B —tan C = tan Atan Btan C
ATt s iant = Aan Han 16)4 17)2 18)4 19)3 20)1
21)2 22)1 23)1
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) .
PERIODICITY AND EXTREME VALUES e Period of [tan.x + cot x| jtan x — cot| is =
OF TRIGONOMETRIC FUNCTIONS 2
o If e z*, the period of sjn?" x + cos®" x (1)
SYNOPSIS : 2n 2n 2n 2n 1 z
sec”™” x+cosec”"x,tan”" x + cot™ x 1S )

o Periodic function : Areal function f: 4 — R is * Period of |Sinx »|COS x|,|tfﬂln x|,
said to be a periodic function if there exists a |cot x|,|sec x|, |cos ecx| is 7
+vereal number P such that /' (x+p)=f(x), | ®  Periodof
V x € A. Least value of P is known as period asin® x+bcos™ x, asec’” x+bcosec”x,
of f. atan® x + bcot™ x, sin®” x + cos”” x,

GA(RGA() asin® x +bcos™" x,sec™” x +cosec”"x,

®  Periodof Cf;(0)+Cfi(x) where f, 15, fi, /i tan™ x +cot™ x, atan® x +bcot™" x i8S x
are trigonometric functions is the L.C.M. of (’la me Z+)
periods of the functions ®  Maximum and minimum values:
fi(x), fi(x), £s(x),fi(x) and C,, C,, C,. C, e Minimum value of sin x =-1 maximum value
are constants. of sinx =1 Rangeof  sinx= [—1, 1]

Note : Numerator and Denominator can be e Minimum value of  ¢cosx=_] maximum
extegded to sum of any number of trignometric value of cosx =1 Range of cosx=[1, 1]
functions. ..

. dicfu " 4P e Minimum value of
o If' £ 'in a periodic function with period 'P' then
f. P oo . p . acosx+bsinx +cisc—~a* + b’
'- f'is also a periodic function with period P. - : .
Maximum value of gcosx+bsinx+c 1S
. ) ) ) ) ) .
1ljelrlods of trignometric functions are given c+Ja’ 15 Range of gcosx+bsiny+c is
elow:
[c—\/az +b*, c+a’ +b2J
Function Period e The minimum value of ;2in2 @ + b* cosec?d
o is 2ab (Q a’sin’ @+ b’ cosec’d > 2ab)
1. Sin ax H e The minimum value of ;2 cos2 @ + b2 sec? @ 1S
- 2ab(Q a® cos’ @ + b” sec’d > 2ab)
2. cosax H e The minimum and maximum values of
a’tan@ +b* cotd and g?tan® @ +b* cot> O are -
L3 2ab, 2ab
3. Tan ax |a| e The range of 42sin @ + b cosec?d 18[2ab, o)
o e The range of 42 cos> 6 +b*sec? @ 18 [2ab, )
4. cosec ax W
EXERCISE - 111
2 LEVEL-I
S. secax |d| 1.  Period of 6+ 7 cos?x is
7 1.2 2 I .2
6. cot ax I aid d 2 K
2. Period of cos® x +sin®x is

o Standard bits : 1 z , \ 3z .

e Period of [sinx + cos x|, [sinx —cosx] is 7z ) 7 "2 - 27
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3.  Period of 6 cos*x -7 sin*x is
1 z , : 3_7[ ) 13. Period of cos(x+§+3%+...to ooj 1S
-5 . - .27
57 1 Z 2 2%y e
—7x .= L . .
4. Period of COt( > J 1S 3 3 d 3
x 2 x Tx 14.  Period of sin xsin (120 © - x in (120 © + x ) is
1. > 7 3. 7 4. > 1 z , 2_7r . . x
) 2sin2x-5cos2x 3 3 2
5. Periodof 7cosx-8sinx 15. Period of cos x cos(60° _ x):os(60° T x) is
1 2.2 3.2 4% L2 2z S
. TT 2 - -3 5 -3 3 .
i + i . )
6. Periodoftanx+cotxis 16. Period of tan x(tan 1200 - x) tan (120 04 x) is
T RV
1. — 2. 3. — 4.2 V4 2
2 2 1. E 2. g ? 4.
7. Period of tan4 x +sec 4 x is
1. 2g 37” 3. 7 4 % 17. Periodofsin(%—xjsin(%+ xj is
8.  Period of sin (x +2x + 6x ) is e 3
12_” 22_7z 31 41 1.5 2.7 3.7 4. 21
"9 " 45 "9 " 45 18. Period of |sin x|+ |cos x| is
9. Period of cos (x +2x + 3x +...+ nx) is T 37
l. — 2. 3. — 4.
2r Ar 2 4 2 27
L. n(n+1) 2. n(n+1) 19. Period of 2 sin*x - 3 cos*x is
T
T 67 1. — 2. 3. 27 4.4
3 n(n+1 4 n(n+1 -2 . i
(n+1) (n+1) 20. Sine function whose period is 6 is
10. Period oftan ( x +4x + 9x+...+ n’x) is 271X X
1. sin—— 2. Sin—
2r Ar 3 3
Ln(+t(2n+1) % n(n+1)(2n+1) o 3%
3. sin— 4. sin——
5 8 6 2
3 il 4 il 21.  Cosine function whose period is 5 is
‘n(n+1)(2n+1) “n(n+1)(2n+1) < o
T T
11.  Period of sec (x + 8x +27x) is 1. cos—~ 2. €05
Vs V4 2 T 37X 4x
- -~ il - 3. coOs—— 4. cos——
1. 18 2. 9 3. 9 4. 36 5 5
2
22. The tangent function whose period is = is
12. Period of cosec [x+§+%+...to ooj is 8 v P 3
X X
tan=22 il
1. tan > 2. tan 3
Lz 222 3= 4 3
2 4 3. tan X 4. tan ng
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23. The cosecant function whose period is 4 is

X 27X
1. COS— 2. COS——
3 5
X
3. tan27x 4. 003607

24. The cosine function whose period is 7 is

1 sinﬁ 2. CcoS
. v .

3. tan

4. cot

25. The cotangent function whose period is 3 7 is

1. cosec 2x 2.sec4d x
3 tan3—x 4 cotl
. > ) 3
KEY
1.2 2.1 3.2 4.2 5.2
6.2 7.4 8.1 9.2 10. 3
11.1 12.1 13.4 14.2 15.3
16.2 17.2 18.1 19.3 20.2
21.2 22.3 23.4 24.2 25.4
LEVEL-2
T
Period of sin x cos (XJFZJ
L2 3132,
D T -5 .27
Period of sin SZX +cos7[2—x
1.1 2.2 3.3 4.4
Period of
tan(%j—Z sec[”—XJJrS sin(zﬂj
4 3 5
1.20 2.30 3.60 4. 80
Period fCOS”—X—ZCOSGC”—X+5tan7Z—X
eriod o 4 6 3
1. 12 2.24 3.48 4.6
Pel‘iOdOfsin(x0 +2x9 £ 3x0 +4x0)
1. 18 2.36 3.54 4.9
. X0 X0
Period of sec{x0 +—+Z 4. to oo]
4 16
1.90 2. 180 3.270 4.360

Period of tan (xo +2x9 1 3x 0 4y 9x0)
1.4 2.8 3.12 4.2

Period of cos S?X + 2sin 27)( — 5cot14x

.77 2147 3287 4.70 x
KEY
1.2 2.4 3.3 4.2 5.2
6.3 7.1 8.4
LEVEL -3

A mapping f: 4 — R is said to be periodic if
there exists a positive real number T such that

f(x+T)=f(x)VxeAd. And the period of
T
f(ax+b) is H.

Period of [sin x| +|cos x| is

1 2 I

) & ) 27 ) 5 ) 3
Period of sin+/x +cosv/x =

) x 2) 27 3) 1 4) does not exist

The function sin (x2 ) +cos+/x is

1) Periodic with period 7

2) Periodic with period 2

3) Periodic with period 0

4) Nota Periodic function

If f (x) is a periodic function with the period T

then it can also have, the period.
1) AT(AeN) 2) 2AT(AeN)

3) (24-1)T(1eN) 4) Allabove

KEY
1.3 2.4 3.4 4.4
EXERCISE -1V
LEVEL-1

The minimum and maximum values of
2./2 cosx+sinx are
1.-1,1

3.1,8

2. 2242242
4.-33

JR. MATHEMATICS

143

TRANSFORMATIONS




2. The minimum and maximum values of 12.  cos 2(120 0_ x)+ 0032(120 0, X)e
8 cos 3x - 15 sin 3x are
1.-7,7  2.-2323 3.-17,17 4.-158 {11} [1 g} [g 2} F g}
3. Therange of 11 sin 5x + 60 cos 5x +40 is L2 21" 3|2 4122
1.[-61,61] 2.[-21,101] . 0 » 0
3[_31’91] 4 ['41,81] 13 Sin (240 —X)+ Sin (240 +X)€
4. The minimum and maximum values of 1 1
1-12 sin® x cos> x are 1. [51} 2. {— 1,—5}
1.-1,1 2.-1,2 3.-2,1 4.1,2
5. Therangeof 1 + 12 sin’x cos’x is 3 1 13
L[-L,1] 2.[-21] 3.[1,2]  4.[14] 31722 41272
6. The minimum and maximum values of
sin 4x + cos x are 14.  cos (2400 x)+cos (240 )e
13 1 3 13 35 57 79
N _!1 . 1)_ . PN P P PN
22 23 3 by 412 {22}2[22} 3'[22} {22}
7. Therangeof cos *x - sin*x 15. sin2(300° _X)+ sin2(300° +X)e
11
1. [——,—} 2. (-1,1) __0 0 13
22 2. 41272
3.[-1.1] 4 1%} 16.  cos (3000 x)+cos (300 +x)
) 1 13
8.  Therange of sin®x + cos ®x 1.[1,2] 2. [-1,1] 3. 5’1 4, 2
11 11 17. The minimum and maximum values of
L17%% 21472
- sin2(600 —x)— sin2(60O +x)are
1, 11
sy 1727 1 _%% 2 Y3 38
2 2
9.  The minium and maximum values of
sin2(60° — x }+ sin2(60° + x ) are 13 _1.3
o - 18 f1s
1. et 2. 5,1 3. %% 4. =2 18. The minimum and maximum values of
21609 — x)-cos ?(60° are
10. cosz(Goo—x)+cosz(60°+x)e cos ( X) cos ( +X)
[_11 1, 1.3 2 13
1. 55 2. 2% 2 2 22
13 3, 3. __3,£ 4 1
3. 22 4. 2 27’9 2
11. sin2(200 )+ sin (120O +X)e 19. sin2(600 +x)— sin2(600 —X)E [— %%} = k=
11 1,
L1753 215 1.3 2.2 3.3 4. 2
13 3
o _’2
s |33 +|52]
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30.  sin3x-sin3(120% — x )+ sin3{120 ¢ + x
20. 0032(600 +x)—cosz(600 —x) [—%%} ( )+ ( ’ )e
11
e 1.[-1,1] 2. [_Z’Z}
1.1 2.3 3.-3 4.3
3 3
2 0 Cain2 0 nn 3 {_ZZ} 4.[-2, 2]
21. sin (120 +x) sin (120 X)e{ 2,2}
— n= 31 sin3x—sin3(240 0 — x )+ sin®(240 © + x )
1.2 2.3 3.2 4. 3 [-kk] = k=
¥ K 1.1 2.1/4 3.3/4 4.5/4
2 0 2 0 B
22, cos*(120° +x)-cos* (120 _X)E[T’?}:>K: 32.  sin3x —sin?’(GO0 + x)+ sin3(120 0. X)e
1.3 2.2 .03 402 {_%ﬂ:m:
23 sin2(1200 —x)— sin2(1200 + X)e {—%,g} 1.1 2.3 3.-1 4.3
33. sin?’x+sin3(1200 +x)+ sin?’(240O +X)e
= p=
PP
-2 2.-3 3.2 4. 43 {‘Z’Z}:” P
24. 0032(1200—x)—cosz(1200+x)e[-q,q]:q= 1.1 2.-1 3.3 4.-3
; 3 3 34.  cos3x -0033(600 - x)— cos?’(ﬁoO + X)e
1.1 2. = Y L=
2 2 *73 [— 5,5}: k=
4 4
25. sin@sin(60° 0 kin(60° +6)c [k k]= k= -3 2.5 3.3 4.5
1 1 1 3 35. cos’x+cos®(120° - x)+cos®(120° +x)e
1. £ 2. 5 3. — 4. —
2 3 4 4 11
1.[-1,1] 2. {_Z’Z}
26. sin@sin(120° ~ 8 in(120° + 0} {—m,m}
: 4 4 3 3
. m= 3 {— Z’ﬂ 4.[-2, 2]
1.1 2.3 3.-1 4.3 36. cossx—cos3(60°+x)+ 0053(1200+X)e
27.  sinx sin (240 °_ x)sin (240 04 X)e [-n,n]
= n= SO em-
1 1 1 3 - -
1-5 2'5 3'2 4'5 1.1 2.3 3.-1 4.-3
37. cos?’x+cos3(1200 +x)+cos‘°’(2400 +X)e
28.  cosx cos (240 0 _ x):os 240 % + X)e [-p.p] 11
_ p= 1. [-1,1] 2. {‘Z’Z}
1 1 1 3
— — _ = 33
Ly 2.3 3. 4.5 3 {_Z’Z} 4.[2.7]
29. sin®x + sin 3(600 - X)— sin3(60° +x)e 38.  16c0s°x —20cos®x +5cosx €
11 11
1 [-1,1] 2. {_Z’Z} 1 [-1,1] 2. [—;,ﬂ
33
3 3 ey 3. |-23] 4.12.2]
3. R . &—, -y
44 2728
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39 sin’x+4sinx+5e[k,5k] =k = 31 secx+2cot2xsinx e
L] 2.022]  3.[33] 4. [-44]

1.1 2.2 3.3 4.4
40. 3sin?x+4cos’X e 52.  Therange of f(x) =-3 cos /3 + x + x?2

1.[0,3]  2.[0,4] 3.[3.4] 4.[4-3] 1.[-1,1]  2.[-2,2] 3.[-3,3] 4.[-44]
41. 3sin’x-4cos’X e 53, 3-2cos’X e

1.[0,3]  2.[-40] 3.[-34] 4.[-43] 1.[0,2]  2.[1,3] 3.[1,2] 4.[2,3]
42.  The maximum value of 54.  The maximum value of

Ccos X . 1-sinx | . 3
COSX| 1 _sin x CcosXx 18

1.4 2.3 3.2 4.1 5sinx —12cos x +19

43. The minimum value of

1 1 1
1.1 2. — 3. — 4, —
. (1-cosx _sinx | 2 3 4
SINX{ “sinx  1-cosx ) S KEY
1.1 2.2 3.3 4.4
44. A+B=90"= cos A cosB e 1.4 2.3 3.2 43 5.4
SR SR 6.2 7.3 83 9.3 10.3
L1733 21722 1.3 12.4 13.4 14.1 15.4
) - - ] 16.4 17.2 18.3 19.3 20.4
11 33 21.4 22.3 23.4 24.4 25.3
31722 4\~
i 1 i l 26.1 27.3 28.3 29.3 30.3
45. A+B=90°:>sinAsinBe 31.3 32.2 33.3 34.3 35.3
117 [ 1 1] 36.2 37.3 38.1 39.2 40.3
L1727 21733 41.4 42.3 43.2 44.2 45.4
] _ ] _ 46.2 47.2 48.2 49.3 50.1
;=33 P 51,2 52.3 53.2 54.2
|44 272
46. A+B= 900 —> COS A - cos B e LEVEL-2
LI-LI ' [_\5’ \/ﬂ l. sin’x+cos*x e
3. [-V3.5] 4.[-22] 1 3
47. A+B=90° = sinA+sinB ¢ 1. Z’E} 2, 2’1}
1.[-1,1] 2. |-v2.42] - -
3. |- 3.43] 4. [-22] 3, —1,—%} 4, —%ﬂ

Minimum of {sinzx + coszx}
48. = 2.

Maximum of {cos?>X+sin2>X
2 2

49. 2\/§cosx —sinx +4 - -

cos?x + sin*x

1. <1 2.=1 3. > 1 4.2 3.  The minimum and maximum values of
50. 16sinx cos x cos 2x cos 4X cos . .
11 sin(x+—jsin(x——j are
1 [-1,1] [‘Z ﬂ 4 4
33 3 /3 1.-1. 1 2_11 3_§§ 4_11
|44 4 [‘77} T T o222 2’2 4

JR. MATHEMATICS 146 TRANSFORMATIONS




10.

I1.

12.

13.

. T T
sin| x+= |cos| x—— | e
( 4) ( 4J

1.[-1,0] 2.[0,1]  3.[12]

T T
cos| x+= [cos| x—= |e
( 6) ( GJ

4.[-1,1]

11 _33]
L s ey
13 11
o 41723

The minium and maximum values of

COoS X+ 3\/§sin(x+%j+6 are

1.1, 11 2.11,-1 3.6,5 4.5,6
The minimum value of
ﬂ .
5cos x + 3 cos (X+§j+8ls
1.1 2 1 3 E 4.2
) ‘5 ‘5 )

sin XCOS(Z—Xje{ﬂ ﬂ}:>k—
4 227242

1.J2 243 3.5 4.6
(sinx+cosx)2 +cos? (%—xj €

1.[0,1]  2.[02] 3.[12] 4.[03]
(sin x+cos x)2+cosz(%+xje

1.[0,1]  2.[02] 3.[12] 4.[0,3]
(sin x—cos X)2+COSZ(%+X]E

1.[0,1]  2.[02] 3.[12] 4.[03]
(sin x—cos x)ﬂcos{%—xje

1.[0,1]  2.[02] 3.[12] 4.[03]
5cosB + 3cos(e —%) +8 ¢

L[-71]  2.[1,8]  3.[1,15] 4.[2,15]

14.

15.

7COSX + 5\/5005(% - xj +12 ¢

1.[-13,13] 2.[-1,25] 3.[0,25] 4.[-25,25]

cos x+4\/§sin(x-%)+6e

1.[1,11]  2.[-1,11] 3.[2,10] 4.[11,1]

KEY

1.2 2.4 3.2 4.2 5.3

6.1 7.1 8.1 9.4 10.3

1.4 12.3 13.3 14.2 151
EXERCISE -V

(New Pattern Questions)

Assertion(A): Maximum value of

-9
2c0s> 6 ++/5 cos@sin @ + 4sin @ is 5

Reason (R): Maximum value of

acos’@+bsin@cosO +csin’ @ 18

%[(a+c)+ (a—c)2 +b2}

1) A is true, R is true and R is the correct
explanation of A

2) A is true, R is false and R is not correct
explanation of A

3) Both Aand R are false

4) A is false, R is true.

Assertion(A): Range of _3¢cos+/3+ x+x2 18
[-3.3]

Reason(R): Maxima and Minima of cos x does
not liein [-1, 1]

1) A is true, R is true and R is the correct
explanation of A.

2) A is true, R is false and R is not correct
explanation of A.

3) Both A and R are false

4) Ais false, R is true.
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3. Assertion(A): A, B, C are positiveanglessuch | 8. Assertion(A): A sine function whose period 2 /3

that A + B + C= 5 then maximum value of is isin(37r.x)

cot Acot BeotC = R Reason(R): sin x is a periodic function with
3\/3 21

Reason(R): A.M. of three +ve number > their period ER

GM. . .

1) A s true, R is false 1. Ais false R is false

2. Ais flse R is true
3. Both A and R are false
4. A is true R is false
. sin®107° +sin’13° 3
9. Assertion(A): — 0 =
sinx +cos2x sin107" +sin13 4

1S 21

2) Both A and R are false

3) A is false, R is true

4) Both A and R are true and R is correct
explanation of A

4.  Assertion(A): Period of

tan x + tan 2x Reason (R): 4+ B =120° then

o Six)+ f3(x) | sin’ A+sin’ B 3
Reason(R): Period of f3(x)+ I (x) is snAd+snB 4
least of periods of £(x), f,(x), £i(x), £.(). rllé‘:?(?r‘i}(l)fA:nd R are true and R is correct expla-

1) A is false, R is true.

2) Bothe A and R are true and R is the correct
explanation of A

3) Aistrue, R is false

4) A is false, R is false

5. Assertion(A): Period of cos8x —sin2x IS

2.Ristrue and A is false

3. Both are flase

4. A is false B is true
EXERCISE - VI

2t | 10. Match of the following :

Reason(R): Period of cos ax or sina xis H List - 1 List - TI
1) Aistrue, R is true, R is correct explanation 1. Period of
of A cosxcos(600 —x)cos(60° + x) a. 2n
2) A istrue, but R is not correct explanation of . .
A) ' " *P 2. Period of 3sin2x+100cot4x  b. 1/2
3) Ais true, R is false. 3. Period of sin x +cosx C. m

6 Assertion(A): Period fi <1 1. 1-d, 2-¢,3-a, 4-b 2. 1-d, 2-c, 3-b, 4-a

- Assertion(A): Period of "1y is 3. 1-a, 2-b, 3-c,4-d 4. 1-b, 2-¢,3-a,4-d

Reason(R): Period of x — [X] is 1 11. Match ofthe fOHOWil’lg :
1. A is true , R is true and R is correct List-1 List - IT
explanation of A 1. Period of a. /2
2. Ais true, R is correct explanation of A
3. A is true, R is true and R is not correct COS\/;
explanation of A 2. Period of b.

4. A is true, R is false.

.3 3
7. Assertion(A): Period of gin x is 27 SIn” X +COs™ X

Reason(R): P is period of f(x) if 3. Period of [sin x| +|cos x| c. 2n
f(x+l?): f(x) for any value of P 4. Period of sin xcos x d. does
1. A is true, R is true .

2. Aistrue R is false not exist

3. Both A and R are false 1. 1-a, 2-d, 3-b, 4-¢  2.1-d, 2-c, 3-a, 4-b
4. A is false , R is true 3. 1-a, 2-b, 3-c,4-d 4. 1-b, 2-¢,3-d,4-a

JR. MATHEMATICS 148 TRANSFORMATIONS




12.

13.

14.

. Min.of g3sec? x + b2 cosec’x

Match of the following :

List-1 List - I1
. Min.value of
4cosx+5sin’ x a.3
. Max.value of
sin® x+cos* x b. 1
. Min.value of
cos* x—sin* x c. -1
. Min.value of
1+8sin® xcos® x d. 4

1. 1-b, 2-¢c, 3-d, 4-a
3. 1-b, 2-c, 3-a,4-d

2.1-c, 2-b, 3-a, 4-d
4. 1-d, 2-b,3-a,4-c

Match of the following :
List-1 List - I1I
. Max.value of
3sinx+4cosx a.24
. Min.value of
sin x +cosecx b.5
. Min.value of
9sin® x+16cosec’x c.2
Max.value of
sin® x +cos” x d. 1

1. 1-b, 2-c, 3-a, 4-d 2. 1-d, 2-a, 3-b, 4-c
3. 1-c, 2-d, 3-a, 4-b 4. 1-c, 2-b,3-d, 4-a

Match of the following :
List -1 List - 11
. Max.value of sin xcosx a. /3
1s obtained at
. Max.value of gin4y b. 51/4
is obtained at
. Max.value of cosx++/3sinx—2 €. n/4
is obtained at
. Min.value of cosx +sin x d. /8

1s obtained at
1. 1-d, 2-a, 3-b, 4-c
3. 1-b, 2-c, 3-a,4-d

2. 1-c, 2-d, 3-a, 4-b
4. 1-d, 2-¢,3-a, 4-b

Match of the following :

List-1 List - IT
. Local min.of g tanx+bcotx a. (a+b)
. Local min.of gsecx+htanx b. 2ab
. Min.of 4%sin? x +b* cosec’x . Ja*-b’

1. 1-c, 2-b, 3-d, 4-a
2.1-b, 2-a, 3-c, 4-d
3. 1-a, 2-d, 3-b, 4-c
4. 1-d, 2-¢,3-b, 4-a

16. Match of'the following :
List-1
1. Max.value of cosA—cos B

List - 11
A.26

T
if A+B=—
if )

2. Min.of cosA—cosB,

B. {2

if 4+B=n/2
3. Max. of 5cosx+12sinx+13 C. /2
1. 1-C, 2-A, 3-B

2. 1-A, 2-C, 3-B
3. 1-B, 2-A, 3-C
4. 1-B, 2-C,3-A
17. Match of'the following :

List-1 List - I1

1. Period of cos x*
2. Period of

a. /3

b.2x

tan x +eCOtx)

cos(e
3. Period of

cos(3x+2x+x)
4. Period of

si [1+1+1+ ajx
24 8" d m

1. I-c, 2-a, 3-b, 4-d
2. 1-b, 2-a, 3-d, 4-c
3. 1-c, 2-d, 3-a, 4-b
4. 1-b, 2-¢,3-a, 4-d
18.  Observe the following :

c.does not exist

List-1 List-1I
A. sin— san—” 1 _l
10 10 -8
B. 5in 50° —sin 70° +sin10° 2.0
C. 3 cosec20’ —sec20° 3.1
D coszcosz—”cosé‘—” 4 |
' 7 7 7 "4
5.4
The correct Match for List-1 from List - I1
A. B C D
1 3 1 5
2 1 3 4 2
3 4 2 1 5
4 4 2 5 1
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19. Observe the following :
List-1
A. tan A+2tan24+4tan4A4
+8cot84=KcotA= K = 1.1

B. cosx+cosy+cosz=0=

List-1I

sin x +sin y +sin z
2
C. sinH.sin(60° —9).sin(6o° +9)

e[_—k,k}:kz 3.
22

2.0

N | —

D. xcosé?:ycos(6+2?7rj =

( 47[] 1
zcos 9+T =S xy+yz+zx= 4. <
s L
© 4
The correct Match for List-I from List - IT
A. C D
1. 1
2. 2
3. 1
4. 1
20.  Observe the following :
List-1
A.If tan @ +cotd =2

AW ow
W W

5
1
2
2

then ging = l. —~

D
T

- V1
B. D cos’(2k—1)—=
pam 12

sin70° +sin 50°

" c0s70° +cos 50°
D. sina +sin f§ =a,

cosa+cos f=b

=sin(a+f)=

5. 3
The correct Match for List-I from List - I1
A. B D

—_—— N DN
W A L )

3
1
5
4

B =
NN W —

21. Observe the following results from List-I to List I

List-1 List- 11
. L3 . L,4nm 3
_+ —_— —_
A. sin s sin S 1. 1
B. 00523—”+ 00524—ﬂ 2. ﬁ
5 5 4
C. cosz%—coszz?ﬂ 3. %
D. cos2%+cos2?—;{+cos251—72[ 4,%
;L
"4
The correct Match for List-I from List - IT
A. B C D
1. 2 4 5 3
2. 3 1 2 4
3. 2 1 3 4
4. 3 4 2 1

. 0 0
22 1: Period of SIH§+COSE 1S 127

II: Period of
T
> x+cos’ (120° —x)+cos’ (120° + x) is —
COS” X+ COS ( x) COS ( x) 1S 3

1. only Iis true

2. Bothe I and II are true
3. only Il is true

4. Neither I nor II is true

23.  I:Period of 2gin3 x+5cos’ x 1S 27
Il : Period of gin* x + cos* x 1S 7/2
1. only I is true 2. only Ilis true

3. Both I and II are true
4. Neither I nor Il true

24. 1:Max.value of \/3sin x—cosx 1S +/2

II: Min.value of 9tan? x +16cot? x 1S 24

1. only Il is true

2. Bothe I and II are true
3. only lis true

4. Neither I nor II is true

25. I:Period of sin® x+cos® x =271

CoS nx

II: Period of sin(x) iSdr=n=2
n
l.only I is true 2. only Il is true
3. Both I and II are true
4. Neither I nor Il true
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26. 1:Range of 2 ¢cos x —3cos? x+5 is [0, 4] 31. The arrangement of following functions in de-
T1:Range of 2 cos x — 5sin x i [3, 5] scending order of their periods:
Which of the above statement is true A) 3cos * isin® B) 3tan Y eotE
l.onlyI 2. only Il 2 2 3 3
3.BothIand II 4. Neither I nor II C) 3sin® x+4cos’ x D) sin x—2cos? x
27. L y=+atcos’@+b*sin’6 + 1.C,A,B,D 2.D,C,A,B
' 3.A,B,C,D 4.B,D,C,A
Ja*sin® 0+ b cos® @ lies between 32. Arrange the following in decreasing order of
their periods
+pand /2 a’+b’
¢ (a+07) (37[ ) . (27[ j
A) €o8| —x |—sin| —x
V4 5 7
II: 4>0,B>0 and A+B=§ Max value of
sin| ZX |+ cos| ZX
1 B) 2 3
tan Atan B 18 3
Which of the above is true C) sin (ﬂ} +tan (ﬂj
l.only I 2.onlyII 5 3
3.BothIandII 4. Neither I nor II
D) x—[x]
1
28. I IfK zsin6x+cos6x,then —-<K<1 1. AaCaBaD 2-A7B7C9D
4 3.D,B,C.A 4.B,A,D,C
. 1 < 33. Arrange the following in ascending order
II: If p=sinx+cosx then 3= p=<l A) Min.value of tan x + cot x
Which of the above is true B) Min.value of sin’ x + cos® x
l.onlyl 2.only Il C) Min.value of ¢os* x —sin® x
3.BothIandII 4. Neither I nor I1 . .
D) Min.value of 3gin x —4 cos x
. " 1 L b 1.B,C,A,D 2.C,B,D,C
29. 1 : In a A ABC if angle A is given by 3.D,A,C.B 4. A.D.B,C
5cos A+3 =0 then sin 4, tan 4 areroots ofthe | 34. Arrange the following in descending order:
equation 15x? +8x—16 =0 A)Min.value of sin4x +cos 4x
II: tan 4 and tan B are roots of the equation B) Min.value of ¢cos? x
x* — px +¢q = 0then C) Max.value of 1 —8sin® xcos’ x
2 D) Max.value of \/gsin X —COSX
sin’ (A+B)=——9—— 1.D,C.B.A 2.A,B,C,D
) 3.A,D,B,C 4.C,D,B,A
which of the above statement are true: 35. Arrange the following in increasing order:
l.onlyl 2.only Il 1
3.BothIandII 4. Neither I nor I A) Max.value of -
30. L. If A,B,C, D are angles a circle quadrila i VTsinx + @COS x+7
) ) ) ) B)Min.value of
sin A+sin B+sinC+sin D=0 , ,
I: If ¢ and B are solutions of (sin@+cosect) +(cosd+secd)
. . 2bc C) Min.Value Of COS2 X
acosd+bsing =C then sinarsin = a’+b’ D) Min.value of 5sec x + 4 tan x
Which of the above statement true: 1.C,A,D,B 2.A,C,B.,D
1. OnlyI 2. OnlyII 3. B,D,A,C 4'A’B7C5D
3.BothIandII 4. Neither I nor I
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KEY
D1 22 34 H3 51
61 72 84 91 101
12 12)1 13)1 142  15)4
16)4 17)3  18)4 19)3 20)2
21)2  22)1  23)2  24)2  25)3
2601 27)3  28)1 29)1 30)2
3)3  32)1  33)2 341 351
UPTO EXTREME VALUES

PREVIOUS EAMCET QUESTIONS

EAMCET - 2005
1. Ifcos0—-4sinO=1,sin0+4cos0=

1) £1 2)0 3)+£2 4) +4
tan3 A4 sin 34

tan 4 sin A

i n 22 g2y

) a+l ) a-—1 ) a+l1 ) a-1

3 A+C=2p= SosCcosd
sin A—-sinC
1) cotB 2) cot2B 3) tan2B 4) tanB
4. A+B=C=>
cos? A+cos’> B+cos>C—2cos Acos BcosC =
1)1 2) 2 3)0 4) 3
5. Extream values of

4cos(x2).cos(%+x2j.cos(%—x2jover R.

1)-1,1 2)-2,2 3)-3,3 4)-4,4
EAMCET -2004
6. In a A ABC,
(B+2C+3A] (A—B
COS f +COoS| — | =
1)-1 2)0 31 4)2
7. cos12° + cos84° +cos132° + cos156°=
1)1 2)1/2 3)-1/2 40
8. tan9° —tan27° —tan 63° + tan 81° =
1) 4 2)3 3) 2 4) 1

coS nx

EAMCET -2003

10. cosa.sin(ﬂ’fy) +cos/3.sin(77a) +cosy.sin(a7,8) =

1) 0 2) 1/2

3) 1 4) 4cosacos fcosy
1. sin47° —sin25° +sin 61" —sin11°=

1) cos7° 2) sin7°

3) 2cos7° 4) 2s5in7°

12. If 44 B+C=270°,then
c0s2A4A+cos2B+cos2C +4sin Asin BsinC =

1) 0 2) 1 3) 2 4) 3
13.  The period of the funtion
. (6 0
7(6) =s1n(§)+cos(5) is
1. 37 2. 67 3. 97 4. 127

EAMCET - 2002

. 5
, s1n(a - ,B) = E and

1 WINN

14. If cos(a+ p)=

T
a, f lie between 0 and 4 thentan2 o =

56 88 16 60
© 33 - 56 " 65 " 61

3
15. ZCOSZ(Zk—l)iz
P 12

10 ) -3 M

16.  ¢os? 76" +cos®16° —cos 76° cos16° =
12 20  3) -1/4 4) 3/4

f(x)=sin?| Z i)—sinz(z—ij
17. 1¥f(x) (8+2 5 2 )

then the period of fis
7T 7T
l. z 2. 5 3. 3 4. o

EAMCET -2001

18. IfA,B,C,D are the angles of a cyclic quadrilat-
eral, then Cos A+ Cos B+ Cos C+ Cos D=
1.4 2.1 3.0 4. -1

19. cosecl = b+q | cot(g n ﬁj _

9. Ifpe¥ ,andtheperiodofoj is 477 ,then n = p—-q 4
sin| —
n p q
1. \/: 2. \/: 3.4 4.pq
1) 4 2) 3 3) 2 4) 1 q p prq
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COSQ(Z + 6’) - sing(Z - 6’)
20. 6 6

1
—cos 20
1. 5 2.0

1 1

——cos 26 —

3. 5 4. 5
EAMCET -2000

J3+2cos A B 1+2sinA )
21. + =

1-2sinA J3-2cos A
1.1 2. \/§ 3.0 4. -1
22, CosA_ n, s¥nA = m:(m2 —r12)sin2 B=
cosB sinB
1. 1-n? 2. 1+n? 3. 1-n 4.1+n

23. (sin g +cosec o )*+(cos o +sec )’
=k+tan’> o +cot? & = K=
1.9 2.7 3.5 4.3

sin(- 660 °)tan (1050 ° )sec (- 420°)

24. cos (2250)003 ec(315°)cos(510°) -
B, 2 4
25. Cos 6°sin 24° cos 72° =
1 _l 2 l 3 l 4 _l
S - .3 —

26. sin ¢ +sin f =a,cosa +cos f=b

= sin(a+ f)=

I.Q‘QLb2 2.ab
a“-b
3.a+b .QQLbQ
a“+b
003(91—6?2)_

tan@, = K cotl, = =
27. ' > cos(6, +6,)

1+k 1-k k+1 k-1

L. 1-k 2 1+ k 3 k-1 4. k+1
EAMCET - 1999

—sin @ +sin 26
28. =

1—cos@ +cos26

1.sin 9 2.cos9 3.tang 4.cotg
29. Maximum value of 1 + 8 sin? X% cos? X2 is

1.3 2. -1 3.-8 4.9

30. Theperiod of sin® x + cos’ x is

= 2 3 27

EAMCET -1998

3. A+B+C=7 = sin?A+sin?B+sin?C=
1.2+2cosAcosBcosC
2.2+2sin A sin B sin C
3.2-2cos A cosBcosC
4.2 +cosAcosBcosC

EAMCET -1997

tan145° —tan125°

32. tan35°=K =

1+tan145° tan125°
| 2k 5 2k ; 1-k? A 1-k?
"1-k2 T1+k%? T 2k "1+ k2

33. x=a(sec @ +tan 9)*,y=Db(secq - tan g)*

=xty=
1.absec g 2.a’°b’tan @
3.a’b? 4. a*b?
34. The period of the function tan (3x +5 ) is
2r V4 s
3 2. 6 3. 3 4. o
sin36
35 1+2cos26
l.cos@ 2.sing 3.-cosg 4.-sin g
36 x= 1—0030: 2x _
' Vi+cos® ~ 1-x2
1.sin @ 2.cos 9 3.+tang 4.+ cotp
37. SinA+SinB=] CosA-CosB=m
= cos(A-B)=
1?2 —m? I +m?
1. - 3 2.5 5
F+m F—-m
2lm 2lm
"P+m? "1P-m?

EAMCET -1996
3 cos @ + cos 36
3sinf —sin 360
l.cot? ¢ 2.cot* g

38.
3.cot*' 9 4.2cot g

39,  cos? 3z + cos? 4z _
5 5

oo
w
TS
N
Slw

1i 2
-5 .
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40.

41.

42.

43.

If A=sin? g+ cos* @ then for all values of g

w

.L1<A<?2 2. -<A<1

N

IA

3.0<A<1 4. A<

NN
N+

X =rcosacos ffcosy,
y=rcosacos fsiny, z=rsinacos 3,

pu=sinf=x>+y’+z°>+u° =

1.1 2.0 3.r 4.12
> cosasin(f-a) =
1.1 2.4 cos o cos f cos ¥
3.0 4. 1

2

B-7)
+cos(,5—y—a)+cos(y—a—,5)=
1. 2cosacos fcosy

cos(a + f +y)+cos(a -

2. 3cosacos fcosy
3. 4cosacos fcosy

4. 6cosacos fcosy

EAMCET - 1995

44,

45.

46.

47.

If g isanacute angleand tan 9 =1/ \/7 , then the

cosec’d—sec’ 6

| f =
VAUe Ol s ec?0 +sec” 0
1) 3/4 2) 12 3) 2 4) 5/4
0
tan?l =
2
| 2J2 -1-+/3 , 1++/3
© 31 "1-43
\/§+1
+3 4
. s 2
cos 255° +sin165° =
1.0 2£_13£_ 4\/§+1
T J2 T 2d2 Tt 2
The value of
oos( 272/15) cos( 472/15) cos(&7/15) cos( 1472/15)
D116 2) 18 3) 34 4) 112

W N

LW W s n N

KEY

3.4 4.1 5.1
8.1 9.3 10. 1
134 14.1 15.4
18.3 19.2 20.1
23.2 24.3 25.3
28.3 29.1 30.3
33.4 34.3 35.2
38.3 39.4 40.2
43.3 44.1 45.1
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