[ Solution Slot — 1 (Mathematics) |
TRIGONOMETRIC RATIOS & IDENTITIES

EXERCISE - | HINTS & SOLUTIONS
Sol.1 B Sol8 D

tana + cota = a sinausin B —cosacosB+1=0
squaring both side = —cos(a+PB)+1=0
= tan2a + cot?o = a2 — 2 = cos (a+P)=1= sin(a+p)=0
squaring both side i

4 4 4 2 cosasinf
= tan*a +cot*ta+2=a"-4a+4 then1 +cotatanB=1+ —
= tan‘o + coto = a* —4a2 + 2 sino.cosp

Sol2 A ) sina.cosP +cosasinf ) sin(o + B)

acosf+bsin6=3&asin6—-bcosb=4 sina.cosp sina cosp
squaring both side and adding
a2 +b2=32+42=25 Sol.9 A
sin24°cos6°-sin6°sin66°
Sol3 A sin212c0s39%-cos51°sin69°
tan 12 tan 2° tan 3° .... tan 89°
= (tan 12 . tan 899) . (tan 22 tan 882) (tan 3. tan 879) sin249 cos 6° —sin 60 cos 24°
...... (tan442 tan 46°) tan 45° = 5in21°c0s399sin399°cos 210
- tan 892 = cot 1° ]
N T T -1 _ Sin(240-60) _ sin1g> _
~ sin(21°-39°%) T _sin180
Sold D
Sol.10 D
T 3 o 71 3sina=5sinP
tan(x—)cos(ﬂ)—sin (—x)
2 2 2 sinaa 5 sinoa+sinf  5+3 4
cosl x—* | .tan %+x = sinf — 3 = sino—sinp = 5-3 ~
2 2
. (a+P o-f
. 2
(—cotx)(smx)—(—cos3 X) sm( 2 ]COS[ 2 j 4
= . - =
sinx(—cot x) 2 cos o+p sin o—-pB
2 2
—cosx +cos® x —cosx(1—cos2 X) o
= = = sin® x
—COoSX —COoSX
tan(Oc +B)
2
Sol.5 B = ——"-% -4
= 3 [cos?*a + sina] — 2 [cosBa + sinfa tan(a_j
= 3cos*o— 3cosPa + 3cosba sinta— 3 sino + sinfo 2

= sin®a + cos®o + 3 cos*a sinZa + 3 sin“oL cos?ar
= (sin? o) + (cos2a)3 + 3 cos2a sinZa. (sina + cos2o)  Sol11 A
_ (ein2 203 _ 13 _
= (sino + cos=a)° = 1° = 1 tanA

X —ax+b= 0<
Sol6 A tanB

cos (540° — 6) —sin (630°—6)

— —C0S 0—(—Cost) = 0 = tanA+tanB=a,tanAtanB=Db

a
Sol.7 A tan (A+B)= 17
= (- sin ) (sin ©) cosec20
= — sin®0 cosec? = —1 tan®(A +B a®
sin?(A+B) = —AXB) .
1+tan°(A+B) a“+(1-b)
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Sol.12

Sol.13

Sol.14

Sol.15

B

AABC iftan A< 0

= Ais obtuse angle
B+C)=n-A

= tan(B+C)>0

= (B+C)<90°

tanB +tanC
1-tanBtanC >

s tanB>0 &tanC >0
= 1-tanBtanC>0 = tanBtanC < 1

=

C
tanA—-tan B=x,cotB—-cotA=y
- 1 1 VN cotB —cotA .
cotA  cotB cotAcotB
y
= cotAcotB = ;
cot AcotB +1 L. 1 1
-_— = = X = -
cot (A—B) cotB —cot A y x+ y
A
tan252 =
tan155°-tan1152
1+tan1552tan1152

tan 155° = tan (180° — 25°) = —tan 25° = — x

1
& tan 1152 tan (90° + 25°) = — cot 25° = — -

_ x __1-x2  1-x
1+ (—X)( 1] (1 + 1)X 2X
X
B
A + B =225°
cotAcotB-1
CotA+B) = "ot B+ cot A

= cotA+cotB=cotAcotB-1
= 1+cotA+cotB=cotAcotB
= (1 +cotA)(1+cotB)=2cotAcotB

cotA cotB 1
1+cotA ) (1+cotB) = 2

Sol.17

Sol.18

Sol.19

Sol.20

Sol.21

= tan 3A (1 —tan 2Atan A) =tan 2A + tan A
= tan 3A—tan 2A—tanA =tan 3Atan 2Atan A

C

(tan 2032 +tan22°%) + (tan203° tan 22°)
-+ tan (225°) =1

1 =tan (2259) = tan (203° + 22)

tan2032+tan22°
" 1-tan203°tan22°

1 —tan 2032 tan 229 = tan 2032 + tan 22°
putin given equation
1 —tan 2032 tan 222 + tan 2032 tan 222 =

A
1-tan®15°
—2=COS(2><159)=008309=£
1+ tan“15° 2
A
Aliesin llird quad. & 3tanA—-4=0

4 4
= tanA= E,smA:— 5,cosA=— 5

5sin2A+3sinA+4cosA
=10sin AcosA+ 3sinA+4cosA

o) Ral(2)-o

B
€c0s202+8sin702. sin509sin102
sin®80°
_ €0s20°+ 8sin109sin(60°9-10°)sin (60°-100°)
- sin? 800
cos200+ (8sin30°) /4
- cosZ 100
cos20°+1  2c0s210°
T cos?100 cos?10°
C
A A 5A
2 A T LAl
16 cos 5 32 sin 5 . sin 5

A
=16 cos? o 16 (cos2A — cos 3A)

=8(1+cosA)—16[(2cos?A—-1)

Sol.16 A
— (4 cos®A -3 cos A)]
an 3A = tan2A + tanA =8 +8cosA—32cos?A+ 16
1-tan2A tanA
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+ 64 cos3 A—48 cosA
=64 cos3A— 32 cos?A— 40 cos A + 24
=27-18-30+24=6-3=3

2sin62sin 662 2sin422sin78¢
= 2c0s6°c0s66° | 2c0s42°C0S78°

[cos60°—cos72°j (003369—0031209)
= = X X

Sol22 B €cos 600 +cos 720 cos 362+cos120¢
1 T 1 37 1 Ve 1 or
+COSE +COSW +COSW +COSE 1-2sin18¢ 2c0s362+1
= A={112sin18° ) *| 2cos36°—1)* B
1+cosi 1+cosE 1—cosE 1—cosl
= 10 10 10 10 A 2-5+1  J5+1+2 B
T o451 512 "
3n 31
_[1-cos? X | [1-cos2 2R |_ 2 T 25T
‘( 10}( 10)= 5" 70 "™ 70 A (3-+/5) (3+\/§)B (9—5]8 AE
TRTWBn) (51 DTUE-1)° TRT
. 2(71: 475] .2 [n 2nj
=sin®| 57~ | sin® | 5 "7~
A
2 10 2 10 Aliter B = (tan 62 tan 66°) (tan 42° tan 789)
2 2 f 0 0
using (6, 60°—0, 60° + 0
{cos(ﬂ]cos(ﬁﬂ = [cosﬂ.coszj 9( +9)
10 10 5 5 A tan18° tan 549
B T tan54° ° tan18° =1
sinﬂ ’ 2
_ 5 _(1) 1 Sol.25 A
B 22 gin * “\4) " 16
5 a+B+y=2n32+E+l=n
P 2 2
Sol.23 D = tang+tanE+tan1=tangtanEtanl
sin122. sin482 sin542 2 2 2 2 2 2
1 Sol.26 D
= — (2 sin 12° sin 48°) sin 54°
2 cos 0 + cos z cos 2n cosE cos An
] TOS g TES T RS R
= —[c0s36° — cos 609] sin54°
2 cos St cos on
1 * 7 " 7
=l |:003369——:| sin 942
2 2 -1 T 2n 3n (n—%j
1 = +cos7+cos 7+cos 7+cos 7
=—[2 cos 36° sin 542 — sin 549]
4 2n o
] + CcoS (“‘7)+ cos (7“7J
= Z[sin 902 + sin 182 — sin 547]
=1+ cos z + COS E+cos% cos %
1], 51 5+ 1[1_1} 1 7 7 7 7
T4 4 4 |74l 2]7 8 2n n
cos 7 cos 7
Sol.24 C =1

A =tan 69 tan 42° & B = cot 66° cot 782

_ tan62tan66? tan42°tan782
~ tan66® tan78¢°

Sol.27 D
Each side of hexagoin
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(inscribe the circle)

60° 30°

is equal to radius of circle each
side of dodecagon subtends o
angle at centre of circle is

30° and other two angles

are 75 & 75°

PQ = OP cos 75°+0Q cos 75°

\3—1=rcos 75%+r cos 75°

(V3 -1) A
= oo =(43 - 1) L
= r=,2
Which is the side of hexagone
Sol.28 B
Hypotenuse 2 /2 times of BD
AC=2,2BD A
D
b=2/2p b
(o}
p ) ) p
In ABCD Q= sinC ...(J)
B a C
a ,
In AABC b= cos C ...(ii)
i _p 2a_p
sinC cos C = 2 b " b
. 1 . 1
sin C cos C = o2 = sin2C = >
oo™ Lo A_E_E _,_8n
T4 TV g T278 7R g
Sol.29 A

T
ae [E’”},)ﬁ Vi+sina — J1-sina

= y?=1+sino+1-sina

-2 1+sina J1-sina

= y?=2-2 {_gin2q {\/1—sin2a=—cosoc}

Sol.30

Sol.31

= y?=2(1 + cos)
T T
:>y2=2.2cos2% %e[zsﬂ

o
= y=2co0s

o
=+2c0s -
=y cos 5

2

1 N
c0s290° © +/35in250°

1 1 (W3 cos20°-sin202)

= sin20° ~ +/3c0s20° T (v3sin20°cos20°)
2 ﬁcos209—lsin209
o\ 2 2 _ 2sin(60°-20°)
\/§S|n20—00320— (\Ejsinmg
2
4sin40° 4 3 43
= J3sin400 T Y3 ¥ 3 T T3
A
sin(A+(2:j
=k ApplyC&D

. C . (C
sinfA+ = |-sin| —
| ( +2] '(2] k-1
- =
. C . (C k+1
sin| A+ = |+sin| =
| [ +2j+ | (zj

tan’y K1 tan’; 1
= = - = =—
tan| AL C) K+ tan{ T-B| k+1

2 2 2 2
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k1 Sol.34 B

= tan A tan E =— AABC, XcosA . cosec B . cosec C
2 2 k+1

_ Z CcosA sinA _ Z 2sinAcosA
Sol.32 D = ZiginBsinC “sinA ~ 4 2sinAsinBsinC

cot x + cot (60° + x) + cot (120° + X)

Z sin2A sin2A +sin2B +sin2C
1 = H . . = - - - -
= Tnx * tan (302 — x) — tan (302 + x) 2sinA sinB sinC 2sinAsinBsinG

Sol.35 A
= 1 + [1—\/§tanxj _ [1+\/§tanxJ Squaring and adding
tanx V3 +tanx V3 - tanx (3 cos X + 2 cos 3x)2 + (3 sin x + 2 sin 3x)2

2 in2
2y 3 5 2+ Branx - JBan? ) ) = CO0S“ Yy + sIn“y
3 - tan“x + «/3tanx - 3tan“x - tan“x + +/3tan“x - /3tan“x - 3tan“x - tan“x = 9+4+ 12003)(003 3X+ 123|nXS|n 3X=1

= 2
tanx(3 - tan"x) = 12cos (3x—x) =12 = cos 2x = —1
2

_ La”’; Sol.36 B

3tanx —tan” x

. (cos6x +cos4x)+5(cos4x +cos2x) +10(cos2x +1)
Aliter : - cos5x +5cos3x +10cosx
cot x + cot (60° + x) + cot (1802 — (60° — X))
= cot x + cot (60% + x) — cot (60° —x) 20s 5x cos X + 10 cos 3x cos X + 20 cos? x

cosx  €os(60°9+x)  cos(60°9-x) - Ccos5x +5cos 3x +10cos x

= + ~ ai
in sin (609+x sin (60°-x
sinX ( ) ( ) 2 cosx[cos5x +5cos3x +10cosx]

COS X sin2x - [cos5x +5c0s3x +10cosx] =2 cosx
~ sinx _ sin (60° - x) sin (600° + x)
Sol.37 C
cos X 4 sin 2x sin X
T osinx sin 3x cos(A—B):%
_ cosXx 2[cosx — cos 3x] 3
~ sinx sin3x = cos Acos B + sin Asin B = c (i)
sin 4x — sin2x + sin X cos 3x &tanAtan B =2
= sinx sin3x = 3 cot 3 — 2cosAcosB—sinAsinB=0 ...(i)
1 . . 2
Sol.33 B = cosAcosB=g&smAsmB=g
sn 1 2
xe |75 |, then = cosAcosB—sinAsinB:E—g
o [E_X = cos (A B)——l
4cos® |45+ Vasin® x + sin? 2x +B)I="7%
1 x. 1 xY Sol.38 B
=4 50055+ 5G| + Jasinx+4sin® xcos?x cosa+cosB=a&sina+sinB=b &oa—p=20
Squaring & adding
4 « 2 (cos2o. + sinar) + (cos2 B + sin? )
=5 [cosg+sin5) + \/4sin4 x(sin? x + cos? x) + 2(cos a.cos B + sin a sin B)
=a%+b?
=2 (1+sinx) +2[sinx] {xe Il quadrant = 1+1+2cos(a—B)=a?+0Db?
=2+2sinx—2sinx=2 = 2 +2cos (20) =a? + b?
= 2(1 + cos26) = a® + b?
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= 4 c0s20 = a2 + b?
Now cos 36 = 4 cos® 6 — 3 cosb

cos 360
coso

=4c0s?0—-3=2a%+b%2-3

Sol.39 D

A+B+C=3—2nthen

2cos (A +B)cos(A—-B)+cos2C
—2sin Ccos (A-B) + cos2C
—2sinC cos (A—B) + 1 —2sin°C

=1 —2sinC [cos (A —B) + sin C]
=1-2sin C[cos (A—B)—cos (A + B)]
=1-2sinC.2sinAsinB
=1-4sinAsinBsinC

Sol.40 C
A+B+C=n&cosA=cosBcosC

= —cos(B+C)=cosBcosC

Sol.43

= —cosBcosC +sinBsinC=cosBcosC

= sinBsinC=2cosBcosC

sinBsinC
= cosBcosC

Sol.41 A
LA Sin® +sin26
2 72" 11cos6+cos20
sinB+2sin6cos®  sinB(1+2cosH)
= cos0+(1+c0S20) ~ cosO+2cos20
sinB(1+2cos0) -1
~ cosO(1+2cos6) cosb =~

T
= tan B e (-, ) for v e 5’5

Sol42 B

. 1
O<x<n&cosx+smx=§

=2 = tanBtanC=2

Sol.44

0
Sol.45
0

squaring

Sol.46

1
= 1+sin 2X=Z = sin 2x=—% S NT<2X< 2T

T
— <X<T

> tanx <0

-3 2tanx 3
sin2x=— 5 =—— 2X

4 T 1+tan’x 4

3tan?x+8tanx+3=0

-8 ++/28
= tanx =
6
-4 +
= tanx = ;ﬁ tanx <0
A
Squaring and adding
242 cos (a— B) 212 + 272
= 2+ o—B)=—F5—
65°
2(1 + cos (ot~ B)) 21° + 27°
= + a-B)= ————
65°
o 32(72 +92
= 2.2003{7’3) = %
65
cos (u—B) _, %m0 3
= 2 ~ 7 130 ~ ~ <130
22 &
= E< > <5 = CO0S > <0
*2)- T
= €0s (75 | = i3
A
cos12 cos?2? ... C0S179¢

cos12c0s2? ... cos 902 ... cos 1792 =

A
sin 12 & sin 1 = sin 572 18’
12<57218

b
sin 12 < sin 57218’ 19=ﬁ

sin 12 < sin 1

010 _ ain
sin 12 = sin 180

A

cos102—sin 10°
cos102>0&sin102>0

cos 102 +sin 102> 0

= (cos10?2—sin 102%) (cos102 + sin 109)
= €0s210% —sin?10° = cos 202> 0
= cos102—-sin102>0

Aliter 102 € (09, 459)
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Sol.47 B
T i
tan 16 +2tan 8+4
T i
— +2 -1)+4 — =
tan 75 + (J2 —1)+ 16 =°
tan®+2 (/2 +1) n=160
T
tan 6 + 2 cot 20 §=86
a2
tan o + 2(1-tan“0)
2tan0
tan®0+1—tan®0 cotn
=cot o =
2tan0 16
Sol.48 A
cos X cos 3 cos St cos 17n
19 T°%® qg T qg T 7 19
>sin ~
smE o4 3r 5r 17n
_— 19 |cos—+C0S— +C0S— +...+COS——
. T 1 19 19 19
2sin —
19
1 . 2n . 4n . 2nm . 6n . 4w . 18n . 16m
=2Sinl[Slnﬁ+(Sln§78Iﬂ§)+(Slnﬁ78Iﬂ§]+...+[smﬁfslnﬁj}
19
. 187w : T . T
19% sinft--— o
_ Mg _ ( 19] _ Mg 1
23in1 2sinl 2sin1 2
19 19
Aliter : sum of cosine series
Sol.49 B
\/Zcotoc+ 12 - J29°S“+ 12
sin“ o sina.  sin“ o
/25in0ccosoc+1 /(sina+cosa)2
- sin? o - sin a
. In given Interval
_ I(sina.+cosa) | | sina |<| cosa |
- sina & sina+cosa <0
sina +cosa
=—(_—) =—(1+cota)=—1—-1cota
sina
Sol.50 C

f(8) = sin*0 + cos20 then range of {(8)

Sol.51

Sol.52

Sol.53

Sol.54

f(8) = sin*® + 1 —sin? 6 = (sin* 6 — sin?0) + 1

1 1
=1+ (sin?0 - 5)2— 2

f(0)

3 1 3
— '2__2>_
4+(sme 2)_4:>

A
2cosx—1=sinx
cosx(5cosx—4)=0

squaring

4
cosx=0 = cosx=g

Given (sin x + cos x) = 1 — cos x
Now
6(sin X + cos x) + cos X = 6(1 — cos X) + cos X
=6-5cosx=6-5(0)=6
or=6-4=2

C

2

A
2 " 11

11
cosec A + cot A = ? = fan

squaring

2(2/11)
1-(2/11)?

11x4 44

= tanA= =117 "117

C

3
[ 0. o —
02 <x<90?;cos x= 0 , then

logy, sin x + log,, cosx + log,, tanx
= log,, sin x cosx tan x

o 9 1
= logy, sin® = {sm x=1-—

10
1
=109y, 10 =—1

A

cota +tana + =m & —cosa=n

cos o

2
sin“ o
&

coso

cosa
sina

sino
+ =
cos o

(2)

1 .
= — = sinx cosx
m

(1)
From (1) & (2)
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Sol.57

4 cos?A = 5 cos?B
adding 4 = 3 + 2 cos®B

1

= C0s°B = 5= sec?B = 2

= tan®B=1 = tanB=1

Putin (i) tan A+ tan B - L2
ut in (iii) tan A + tan B = NG

A

3sinx+4cosx=5  squaring

9 sin?x + 16 cos?x = 25 — 24sin x cos X

= 1+ m%3n¥8 =m43n28 = 9 (1 —c082x) + 16(1 —sin?x) = 25 — 24 sin X COS X
= m#3nZ3_m28 048 = 1 = 9+ 16— 25 =9 cos?x + 16sin?x — 24 sin x cos X
= m(mn?)"3 —n(m?2n)18 =1 = 0 = (4sin x—3 cosx)? = 4 sin x— 3 cosx =0
Sol.55 A Sol.58 B
15 3 3
2 sec2a — sec*a — 2 cosec?n + cosecto = " tan” 6 . cot” 6 If sin26 = k
(1+tan®0) = (1+cot®e)
15
—each 20y 4o 2, 22
= —sec’o.+ 2seco.— 1 + 1 + cosec”a—2 cosec<o.= 4 sin® 6 cosd L
= 3. COs“0+ ——3— sin“6
= —(sec?a—2sec?a + 1) cos” 0 sin® o
4 > 15 . 4 4
+ (cosec*a—2cos?o + 1) T _ 2(sin” 6+cos” 6)
~ 2(sinBcosh)
= —(seczoc—1)2+(coseczoc—1)2—E L2 2 2 L2 2
T4 _ 2[(sin” 8 +cos” ) —2sin” 6cos” 6]
sin20
4 4 15
= —tana+cotoc=7 1
2/1-—sin?2p
= —4tan8a + 4 = 15tan*a [ 2 } 2-sin?20 2-k?
= 4tanda+15tana-4=0 = sin20 T T sin2e |k
= (tan‘o +4) (4tana—1)=0
1 Sol.59 B
= tan*a=-4 or tan‘a= —
4 2n 4r
1 ] f(0) =sin20 + sin2 (9‘*?] + sinz(e‘*?j
2 _ _ _ JR—
= tanoc_i2 :>tanoc_i\/§ ,
T
=1+ sin? @ — [cos? (9+?j — sin? e[e+gj]
Sol.56 D
. _ -
sinA _ Vs () & cosA _ Y5 ...(i) =1 +sin? @ — cos (26 + ) cos 3
sinB 2 cosB 2
. C0s 260
sinA  cosA 3 2 _, tanA V3 =1+sin26 + >
X = — X =
sinB ~ cosB 2 V5 tanB \/E
1+sin20 L sin @ 3
=14+ + = - ==
tanA +tanB V3 +45 (i) 2 2
tanB - 5 "
Now from (i) & (i) 4sin®A = 3sin®B &
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EXERCISE - 1l
Sol.1 B,D
SinX +Ccosx sinx ~ cosXx
3 = 3t 3
cos” x cos®x  cos® x
= tanx sec®x + sec3x
= (tanx + 1) sec®x ..(D)
= (tanx + 1) (tan®x + 1)
=1 + tanx + tan®x + tan3x ..(B)
Sol.2 AB
(sec A +tan A) (sec B + tan B) (sec C + tan C)
= (secA—tanA) x (sec B—tan B) (sec C —tan C)
Let L.H.S. = x
& RHS. -y
X=y
= X2 =Xy
= x2 = (sec?A — tan?A) (sec?B — tan?B)
(sec2C —tan2C)
= x2=1 = x==*1
X=y = y==%1
LHS.=RHS. =+1
Sol.3 AB,C,D
cos11%+sin11?
cos11%—sin11°?
_ 1+tan11®  tan45°+tanit®
~ 1-tan11? ~ 1-tan45°tan11°
— tan (452 + 119)
= tan 56° ...(B) cot34° ...(D)
——tan (360°-56°)  cot(270°—569)
= — (3049 .(A) =cot2142 ..(C)
Sol4d D
tan2e = 2tan2p + 1
= tan20 + 1 = 2tan% + 2 = sec?0 = 2 sec?)
= c0s%0) = 2 c0s20 = c0s20 = 2 — 2sin20
= 0=1-2sin?0+1—-cos? ¢
= €0s20 + sin%)p =0
Sol.5 B,D
oS — cos 2n cos an cos L cos 16n
10 10 ° 10 ° 10 10
. 167 32 2
Sin 2[) sir‘lijlE _S'niTE
_ 10 ) 10 M0

Ssin[ 2] 2°sin -~ 2%sin -
2 sm[lOJ 10 sin 10

HINTS & SOLUTIONS

—cos(n/10)
=- 15 ...(B)

Now

, 2
cos % = 1/l—sinzl—nO = 1—[@}

B 16 —(6-24/5) B J10+245
- 16 - 4
T
L 7083 _ —V10+2/5
16 64
Sol.6 CD
xX+y)=2z

COS (X + y) = cosz

= COSX COSYy — sin X sin y = COS z
= COSX COS Y — CO0S z = sinxsiny
= (COSX COS y — €05Z)2

= (y1-cos2 x y1-cos?y )2

= C0S2X COS2y + C0S2Z — 2 COSX COSY COSZ = 1
— c0s2x — cos2y + COS2X COS y

= C0S? X + COS?Y + COS?Z — 2 COSX COSy COS Z = 1

Aliter

cos?x — sin? y + 1 + c0s2z — 2COSX COS y COS Z

=cos (X +Y) cos (x—y) + 1 + cos? z — 2 cosx

COS y COS Z

=1+ cosz[cos (Xx—Y) +cos (X + V)]

— 2 COS XCOS Y COoS z

=1+ 2c0oszcosxcosy—2coszcosycosy-=1

Sol.7 AB

tan A+tan B +tan C =tan Atan Btan C

tanA +tanB +tanC —tanAtanBtanC

tan(A+B+C)= 1-tanAtanB -tanBtanC -tanCtanA

Apply given conditon

tan(A+B+C)=0 = A+B+C=nmt nel

fn=1, A+B+C=180° .(A)
Sol.8 AB

tanA+tanB+tanC =6 andtanAtanB =2 — (B)
tanA+tanB +tanC =tanAtanBtan C =6

:>tanC=§=3 = tanC =3

2
= tanA +tan B =6 —tanC
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= tanA+tanB =3
tanA=1or2andtanB=1or2
Ans.1,2,30r2,1,3

Sol9 B,D
1+4sin6+3cosO

Max value is=1 + 1/42+32 =6
Min valueis =1—- /42,32 =1-5=-4

Sol.10 AC
A = cos 2a + cos 2P + 2cos (a + B)
=2cos (a+ ) cos (a—P) +2cos (o + B)
=2 cos (a + B) [cos (o —B) + 1]
B = sin 2a + sin 2B + 2 sin(a + PB)
=2 sin(a + B) cos (o —P) + 2 sin(a + B)
= 2 sin(a + B) [cos (o — B) + 1]

Hypotneuse = /a2 , B2

= \J4cos? (o + B)[cos(o — B) + 17 + 4sin?(a + B)[cos(ct — B) + 12

= 2[cos (=) + 1] \/sinz(cx+[3)+cosz(oc+[3)
=2 [cos (a—B) + 1] - (A)

=2.2 cos? (a;ﬁ] =4 cosz(a;Bj - (C)

Sol11 CD
0<0<m2;
tan 0 + tan 26 + tan360 =0

T
clearlytan8-0andtan20=0for0 <6< Py

tan 36 =tan (26 + 0) 0<206<m

tan 39 Bn26+tand o 0 3T
= " 1-tan26tane DR
Given that (tan 6 + tan 26) + tan 36 = 0 (by using
given condition)

= tan 30 (1 —tan26tan 6) +tan 36 =0
= tan36[2—-tan206tan 8] =0
= tan36=0o0rtan26tan =2

Sol.12 B,D
(a+2)sina+(2a—1)cosa=(2a+1)

= (@a+2)2t+(2a—-1)(1-t*)=(2a+1) (1 +13)

= t?[2a+1+2a—-1]-(a+2)2t+2a+1
—-2a+1=0

= 4at?-2(@a+2)t+2=0

= 2att-(a+2)t+1=0

t_(a+2)i«/(a+2)2—8a (a+2)t(a-2)

4a 4a

Sol.13 B,C

1
2| —
totan 221 4 (aj 2
ort=tan —=— an o = =
=g —An¢ 1 (1J2 a® -1
a
2b
tanx=——, a#c
a-c
y = a cos? x + 2b sin x cos x + ¢ sin®x ....(i)
z = a sin®x — 2b sinx cos X + ¢ cosx  ....(ii)

adding (i) & (i)
(y+rz)=a+c —(B)
Substracting (i) & (ii)

(y—2) = (a—c) cos? x— (a—c) sin? x + 4b sin x cos x
= (y—2z)=(a—c) (cos? x—sin?) + 2b sin 2x

a—c)z sin X cos X

=y-z=(a—-c)[1-2 sin2x+(
=y—z=(a-c)[1—-2sin?x + tanx 2 sin x cosx]
=y—-z=(a—c)[1-2sin?x+ 2 sin3]
=Dy—-z=a-¢ —(C)

Sol.14 B,C

cosA+cosB)' [ sinA+sinB Y
sinA—sinB ) T {cosA—cosB

Mortion-
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Sol.16 AB
A+B A-B) ) 3 sin B =sin (2a + B)
Zsin( jcos( j
2 2 sin(2o+p) 3
* . (A+Bj . [A—Bj = " snp "~ 1 Apply C & D
-2sin 5 sin 5

sin2o+B)+sinB  3+1 2
]

+
A-B A—B = sin(2a+B)-sinp ~ 3-1
e .
2sin(a +B).cos a
A-B 2 cos(o+p)sina ~
cot”( 2 ) 1+ (1)1 = tan(a+P)=2tan a
= tan (a+p)—-2tana=0

0 if nisodd

= 200t”(¥j if niseven

Sol.15 B,D
sinfx + cosfx = a2
= 13 -3 sin?x cos?x = a?

3
= 1-7 (sin 2x)? = a2

= 4 —3sin? 2x = 422
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EXERCISE - llI

HINTS & SOLUTIONS

Sol.1 (i) L.H.S.=(cosec6-sin 0)(sec6—cos 0)(tanb+cot 6) 3 3 3 3
cos” 0+sin” A cos” A-sin” A
5 5 5 (iii) L.H.S. = - -
1-sin“®|[1-cos“0 | [ tan“6+1 CcosA +sinA cosA -sinA
= sin@ cos6 tano = (cos®A — sinA cos A + sin®A)
+ (cos?A + sinAcos A + sinA)
) cos26 sin26 sec?H _tang 1 =1+1—-sinAcosA+sinAcosA=2
i " tan®
sind  cosb  tanb Sol.3 asecd=1-btand, a%sec?0 =5 +b? tan?0 — (i)
- Zsinetane(l—tan9)+25inesec2 0 squaring
(i) LHS. = L+ tan6)? a2sec?0 =1 +b2tan20—2btan 6
substracting (i)
. B 2 2 _
_ 2sing[tan6 —tan 2+sec 0] 0—44+2btand — tan®e —2
(1+tané) b
putting in (i)
2si 2sin®
=L92(1+tan9)=— —R.H.S. 4
(1+tan®) (1+tan®) a? |1+ 5| =5+4 = a%?+4a? = 9b
1—-sinA  V1-sinA
(iii) L.H.S. = - x -
1+sinA JVi-sinA B B B
Sol.4 (i) L.H.S.=sin?2= +cos? — —tan? —
6 3 4
[(-sinA) | [1-sinA]
=‘\/1—sin2A‘=|C°SA| _[12 [12 n2o_ 1
=l2) *lz) =73
=|(sec A—tan A)| = R.H.S.
7
(i) LHS. =2 sinzg + cosec Fn cos? g
cosAcosecA —sinAsecA
Sol2 (i) LHS. = >
cosA+sinA -
cos® =
i ., T 2T o
cosA _sinA ) b =2sin?2= — =2sin®— —cos?—
_ sinA _cosA _ (cos”A —sin"A) 6 sin® 6 3
CosA +sinA sinAcosA(cos A +sinA)
1 2 2
= — - = cosecA—sec A=R.H.S. _ 1 _ (1/2) -0
SlnA COSA - 2 (1/2) -
(ii) L.H.S 1 L 2
"7 seca-tana  coso (iii) L.H.S. = 3 cos? % + sec ?n + 5 tan? g
(seca+tana) »
= 2 .. 2 . —seca 1 3 29
(sec o—tan OC) =3(TJ +(_2)+5(\/§)2=E_2+15=?
=seca+tana—seca=tan o 2
1 1
RH.S.= cosa  seco+tana 5
o o o
Sol.5 (i) L.H.S.=cot?—< +cosec — + 3tan?—=
6 6 6
(seco—tana)
=seco— 5 . o
“ sec®a—tan® a 1 2
=sec o.—sec o + tan a =(\/§)2+(2)+3(ﬁj =3+2+1=
=tfan o
RH.S.=LHS. =tan o 6
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3n yis T
i _oain2>22 2 2
(ii) LH.S.=2sin 2 + 2 cos 4 + 2 sec 3

1 1

- (ﬁf +2($J2 +2(2)2=10

L, o,
(i) LH.S. =cos? = +sin® =
2 2
\/§+1 \/3_1
1
=?[5+1 +2,5 +5+1-2,/5]
1 3
=76 [12] = "
Sol.6 LH.S, = — o+ 0)cos0)
sin(n—e)cos(g+9j
—c0sfcos®  —cos? @
= T . T = — = Cot29
sinB(=sinB) ~ _gin2p

-5
tan 6 = —, 6is notin Il quadrant

L.H.S. = sin? 75° — sin215°
= sin (752 + 15°) sin (75° - 159)

=sin 90°sin 60° = /3 /2

(ii) L.H.S. = sin?45° — sin? 15°
= sin (45° + 15°) sin (45° — 159)

= sin 60° sin 302 = /3 / 4

L.H.S =sin2[£JrA — sin? [E—A
e 8 2 2 2

Sol.9 (i)

Sol.10

r A A (n A n A
=sin{g g 2)5M g 2 8 2

T 1
=S|nZS|nA=\/§smA

Sol.11 L.H.S. =co0s26 cos g — cos30 cos 9—29

1 50 30 1 1560 30
_— |Cc0OS—+C0S— | _— | COS—— + COS—
2 2 2 2 2 2
1 50 156 50
— — |COS——COS—— | _ qj in —
_2[ > 2}_sm565|n 5

Sol.7
12
(i.e. 8 lie in IV quad.) 1_0012[“—75)
Sol.12 LHS. = |—* Jicos%cotda sec [9&)
—sin®—cotO +sin® +cot0 : R 2(a—nj 2 2
L.H.S. = = 1+ cot
—cosech—cosecH +2cosech 4
L2 .2 _
_ sin“6+cosO  sin“B+cosH ofa-m) |
2cosecbsin®  2cosecHsing tan [ 4 J_ o [9_0‘]
= |———<%—+cos—cot4da |sec
g(a—nj 2 2
2 tan +1
-5) 12 L 4
13) 13 1 [ 25 12
- 2 =2 169 13 - ~
- —0032(0c nj+COSECOt4(X sec 2%
2 2
_1 {M} _ 1181181
2L 189 |7 2 169 = 338 [« o, cos 4o 9a.
— | —sin—+cos—— sec —
L 2 2 sinda 2
Sol.8 (i) L.H.S.=sin20°cos40° + cos20° sin40°®
J3 _ {cos4occosg—sin4ocsing} soc 2%
= sin (20° + 409 = sin 60° = > sin4a 2 2
(ii) L.H.S. =cos 100° cos 40° + sin 1002 sin 40° 9a. 1
= cosec 4o . CoS > X 9% = cosec 4a
1 e
= cos (100° — 40°) = cos 60° = > €087
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1 1
tan3o,—tana  cot 3o — cot o

Sol.13 LH.S. =

1 tan3atano
" tan3o—tano  tano-tan3a

1 tan3atano
~ tan3a—tano, © tan3o—tano;

1+tan3atana 1 ot
tan3a—tana . tanBa-o) - 0L

sin® A —sin®B
sinAcosA -sinBcosB

Sol.14 () L.H.S.=

_ 2sin(A +B)sin(A -B)

_ sin(A +B)sin(A -B)

sin2A  sin2B sin2A —sin2B
2 2
2sin(A +B)sin(A -B)
=tan (A + B)

~ 2cos(A +B)sin(A -B)
(i) L.H.S.=cot (A +15% —tan (A— 159

cos(A +159) sin(A —159)
= sin(A+15°2) ~ cos(A-159)

2cos(A+159+A -1509)
~ 2sin(A +15°)cos(A —15°)

2c0s?2A 2co0s2A 4cos?2A

~ sin2A +sin30° sin2A+% T 2sin2A +1

sec8A -1

Sol.15 (i) SecdA_1

LH.S. =

2sin® 4Acos4A
2sin® 2Acos8A

(1-cos8A)
(1-cos4A) *

cos4A _
COS8A

sindA
2sin®2A

(2sin4A cos 4A)
Cos8A

2sin2Acos?2A
2sin2 2A

sin8A _ tan8A
¥ cos8A ~ tan2A

cosA —sinA
cosA +sinA

cosA +sinA

(i) LHS. = cosA—sinA

(cos A +sin A)2 —(cosA —sin A)2
(cosA —sinA)(cosA +sinA)

1+sin2A —1+sin2A
T cos?A-sin?A

=2 tan 2A

Sol.16 A + B = 45%then

tanA +tanB
1—-tanAtanB

=tanA+tanB=1-tanAtan B
=tanA+tanB +tan Atan B =1
=1+tanA+tanB+tanAtanB=1 + 1
= (1+tanA) (1 +tanB) =2

=tan (A+B)=tan 45 =

o 1 b
fA=B =22 5=

(1 +tanA)2 =2

tanA= /o -1 {~ tanA>0}

Sol.17 LH.S. = |2+ /2(1+cos46)
= y2++2.2c0s%26 5

T
0<20< —

= \2+|2c0s26| = /2(1+C0526)

= \/2.2c0s2 0 =|2c0s6| = 2c0os6

sin® A +sin3A
sinA

cos® A —cos3A
cosA

Sol.18 L.H.S. =

_ cos®A—4cos® A+3cosA . sin® A+3sinA—4sin® A

cos A sinA
_ 3cosA —3cos® A 3sinA—3sin® A
cosA SinA

(1 — cos?A) + 3(1 —sin2A)

=3
=3 (sin? A + cos?A) =3

Sol.19 (i)

NETE R

(i) cos? 729 — sin254°
= (sin 182)2 — (c0s369)2

((@—1)}2 (NEH)T
4 - 4

4 sin 182 cos 362

|
»

1
- 15 6-2/5 -6-2/5)-- 25 .35
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Sol.20 L.H.S. =tan 6tan (60° + 6) tan (60° — 6)

tan60%+tan® tan60%-tan®
=1an 8| 7 1an60°tan6 ) | 1+ tan60°tans

3-tan?@
=tan0|, ., 2. |=

3tan®-tan @
1-3tan?@

~ > =tan360
1-3tan“ 6

If 6 =20°

tan 20° tan 40° tan 80° = tan (3 x 209)

= tan 20° tan 40° tan 802 = tan 60°

= tan 20° tan 40° tan 60° tan 80° = tan260° = 3
Sol.21 L.H.S. = 4(cos320° + cos340°)
=4 cos® 20° + 4 cos® 40°
= (cos 60° + 3 c0s209) + (cos 1202 + 3 cos409)

[1+300520g + (—l+300540g
2 2

l 3 cos 20° l 3 cos 409
2" 2 *

= 3 (cos20° + cos 409)

s . S 2cos2x+1
0l.22 (i) R.H.S. = 2cosox—1
2
21 tanzx 1
1+tan” x 2-2tan® x +1+tan®x
N 5 1—tan? x 1 T 2-2tan®x—1—-tan®x
1+tan2x
3-tan’x | tanx
= |1-3tan?x )~ tanx
3tanx —tan? x 1 tan 3x
| 1-3tan®x | ¥ tanx ~ tanx
. 2sinx tanx
(i) LHS. = sin3x T tan3x
_2sinx  sinx cos3x  sinx {2+COS3X}
~'sin3x ' sin3x cosx _ sin3x COS X
v 5440083 4cos? x —1
= (3—4sin2x) [2+4 cos=x— ]=—3—4sin2x

Sol.23

(ii)

Sol.24

Sol.25

4(1-sin®x)-1  3-4sin®x 1
3-4sinx  3-4sin®x
. 2n ar 6n
(i) L.H.S.=cos 7 cos 7 . cos 7
2n 4r T
_ fanlad ~= | —-cos—
cos 7 cos 7 [ 7)
=—CO0S z cos 2n cos an
- 7 7 7
. 8m e T
sm7 . sm(n+7) . l
23 sinE 85inE 8
7 7

T
11 =0 = 116="x

L.H.S. =cos 6 cos20 cos36 cos40 cos560
= C0S 0 c0s260 cos46 (cos36 cos60)

1
25

sin86 sin126

1
23sine  22sin30 -

32

L.H.S. = sin20 + sin220 + sin230 + ..... + sin? nB

1-cos6 1-cos46 1-cos2n6
= 2 + 2 tot| T o

1 1 1, .
= |=+—=+...+—=(ntimes)
2 2 2

> (cos26 + cos 46 + ... + Cos 2n6)

{on =26

n 1
575 [cosa + cos 2a + cos 3a + ... + COS NQl]

. no.
sin—
n o1 2 [oc+nocj
=272 sin% ©® 2
2
n 1 sinnd
=%57% sino cos (20 + (n—1)0)
n 1 sinnd
=572 sine. cos (n+1)6=R.H.S.
sind + sin (0 + 2¢) + ....... +uptonterms =0

Sum of all exterior angles is 360°
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2n
= n¢=2n:¢=7

sind + sin (8 + ¢) + sin (6 + 2¢) + ...

+sin (0 +(n—1) ¢)

né

sin

o [0+

sinm T
=~ cos (9+(” 1);) =0
sin

sin—-
2

Sol.26 2x+ 2y +2z =7
L.H.S. = sin (2x) + sin(2y) + sin (22)

2 (2y) (22
=4 cos 5 | COS |5 |cos | 5

=4 COS X COX Yy COS Z

So0l.27 L.H.S. = sin®x + (sin®y — sin®z)

=sin?x+sin(y+2z)sin(y—2z) {y—z=mn-x

= sin®x + sin (T — X) sin (y — 2)
=sin x [sin X + sin (y — z)]

= sin x [sin (y + z) + sin (y — 2)]
= 2 sinx sin y cos z

Sol28 A+B+C=2S =C=2S-A-B

L.H.S.

cos(S—A)+cos(S-B) cos(S-C)+cosS Sol.31
= +

2S-A-B A-B
=2 COoS —2 cos >

2A-C c
+ COS 2 Ccos 2

9 A-B A+B
=2C0S 5 |cos —2 +CO0S —2 cos

C | cos A+B +CoSs A-B
=2003§ 2
C

2<3osAcosE
=2 coSs E o o

A B C
=4 cos > cos P cos 5= R.H.S.

Sol.29 A+B+C=0°

L.H.S. = sin 2A + sin 2B + sin 2C

=2 sin (A + B) cos (A —B) + sin2C

=2 sin (—C) cos (A—B) +2sin Ccos C
=—sin C [cos (A — B) — cos C]

{ .(A—B+C].[A—B—Cﬂ
——2sinC |—2sin 5 sin 5

~ A=-B-C

. .(—28 . [&5
=4 sin C sin > sin | 5

=—4sinAsinBsin C=R.H.S.

1 2005(@ + X cos(g - X
Sol.30 > cos X 3 3

| =

4n
COS X cos? +C0s2x

1 os x[‘lﬂ?oszx}:l cos X [2 cos 2x— 1]
2 2 4

1 1
_ 2 _ a1 _ —
-2 COS X [4 cos<x — 3] 4 cos 3x

1 cos3x
— <
4 4

N

IR
T4 4’
() cos 2x + cos3x

= 2 cos?X —1 + c0s?x

= 3c0s?x — 1
Max & min value 2, —1

n .
cos? 27X/ (sinx - cos x)2

2
= {icosx—isinx} (sinx — cos x)?
NG V2

5 (cos x — sin x)2 (sinx — cos x)2
1 (1 — sin 2x)?
T2

Min value is 0 & Max value is 2

Sol.32 L.H.S. = sin 3x + sin3x + cos 3x . cos3x

= (3 sinx — 4 sin3x) sin3x

+ (4 cos® x — 3 cosx) cos®x
= 3 sin*x — 4 sin®x + 4 cos® x — 3 cos*x
= 4 (cos®x — sinx) — 3 (cos* x — sin*x)
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= 4(cos? x— sin? x) (12 + sin® x cos?) — 3 (cos*x — sin*x)
= cos 2x [4 {1 — sin®x cos?x} —3]
= Ccos 2x [4 — 4 sin®x cos®x — 3]
= c082x [1 — sin? 2x] = cos2x cos?2x = c0s32x

sina + siny
tano +tany coso  COSY
Sol.33 tan P = 1+ anatany = . Snasiny
COS QL COS Y
sincosy+cosasiny sin(o+ )
~ cosacosy+sinasiny — cos(o—7Y)
2sin(o+7)
sin(o + ) . cos(a.—7)
tanB=""-"y=>sn2l=——7F—""—
B cos(o—) B 0 sinz(oc+y)
cosz(oc—y)
. 2sin(o + y) cos(a — )
= sin2p =

cos?(a — y) +sin® (o + 7)

sin2a + sin2y

= SIN2P =4 in2(a—1)+sin?(a+ )
. sin2a +sin2y
= sin2f= 1+sin2a.sin2y
. 19 19
Sol.34 (i) cot7 — Let7 — =A
2 2
1+ V3 +1
1+cos2A  1+cos15° 2,2
CcotA = - = - =
sin2A sin15¢ V3 -1
2y2

2244341 B+1 22(/3+1)+ (B +1)2
T oB-1 BT 3—1

_ 2J§+2J§2+4+2J§ (5 1) (3 +3)

o]

(i) tan 14210 ——tan371—_
2] 2

. 0 (cosA-sinA) 12
=—tan(45——7E = —(cosA+sinA) . =7E
_ —(cosA —sinA)? _ —(1=sin2A)
~ cos?A-sin®A Cos2A

V31,
_ —(1-sin15°) 22
T cos15° | (Y3 +1)/242

~243-3-16

4-23-26+2/2
2

Sol.35 sinx+siny=a&cosx+cosy=>b
. [ Xty X-y .
ZSIH[ 5 ) COS(ZJ =a ..(i)
X+Yy X—y
=2cos[ > )cos[ > ):b (ii)
0] x+y)_a
(ii) L U A
) 2ab
= sin (x+vy) = —a2+b2

squaring & adding given equation
1+1+2cos (x—y)=a?+b?

a’+b% -2
cos (X—y)= ———
2
[X_y , [4-a%-b?
= tan 2 =% 22 1 b2

Sol.36 (i) tan 92 —tan7° —tan63° + tan81°
= (tan 92 + tan 81°9) — (tan 27° + tan 63°)
= (tan 92 + cot9?) — (tan27° + cot27°)

B tan® 99+1 _ tan? 27%+1 B sec?9° : sec?27°
T tan9? tan27¢ tan9? tan27°

_ 1 1

T sin92c0s9°  sin27°cos27°

2 2 4 4

= Sin18° sin54® ~ 251 " 25+1

_g Ws+1-4541)

= 5 =

(i) cosec10°— /3 sec10°

1 V3

3 B cos109—\/§sin109
cos102

sin102cos10¢

~ sin10°
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V3

2x2 1003109——sin109
~ 2 2 _4sin(309—109) 4

2sin102cos10¢ sin202
sec5? cos402 .
i 0 + —2sin35°
(iii) 2./ sin 10°[ > sin5° }

=2.[2 [sin5° + 2 cos40° cos5° — 2 sin35°sin10°]

=2,[2 [sin 5° + cos45° + cos35°
— (cos 25° — cos 459)]

sin 59+i +co0s35%-cos 259}

=2\/§_ \/E

2 . ,
= Oy (— o
2./ \/,+sm5 +(-2sin30°sin5 )}

=2.2 _% + sin5‘—’—2x%sin59}
_i+sin5‘—’—sin5‘—’}
(iv) cot 702+ 4 cos 10°
cos70° 4 200 c0s 700 + 2.2sin 700 cos 700
= sin70e tHCOS U= sin 70°
cos 7009 +2sin 140° cos702+2cos50°
= sin 700 - sin702

(cos70%+co0s50?) +cos50°
cos20°

_ 2c0s602cos102+cos 502 _cos 109+ cos500°

cos20° cos20°
2c0s302co0s20¢
= ° = 2 X ﬁ = \/5
cos20° 2

(v) tan 10?2 -tan50° + tan 70°
=tan 102 —tan (602 —109) + tan (60° + 109)

(3 -tan102) 3 +tan10°
1+4/3 tan102 ¥ 1-4/3 tan10°

=tan 10° -

_9tan10°-3tan®10° 3(3tan10°-tan®10°)
~ 1-3tan®10°  1-3tan®10°

1
=3tan 3(109) = 3 x N =3

Sol.37 cos (B—17) +cos (y—a) + cos (a—B) = _?3

= 2cos(P—-7)+2cos (y—a)+2cos (au—PB) +3=0
=1+1+1+ ZZCOS(B—Y):O

= (sin?o. + cos2a) + (sinB + cos2B) + (siny + cos?y)

+ Y 2cospcosy + ZZSinBSiny: 0
= (Z sin? o.— 2% sin a.sin B) + (£ cos? o.— 2% cos 0.cos P)
= (COS oL+ COS B + €OS Y)? + (SN + sin B +siny) =0
= cosau+cosP+cosy=0
& sino+sinP+siny=0

ax by

axsin® bycoso
+ =
cosO sin®

22
=ac— b~ & — =0
cos20  sin?e

Sol.38

from seocnd relation sin30 ax = by cos30

1/3
b by)
—~ tante=Y = tano-= —73
ax (ax)
1/3 1/3
sin 0 = (by) , COS 0 = (ax)

V@) +by?/?

Put these values in relation first

(@)[(@x)?"® +(0y)?31"2  (by)l(ax)*'® + (by)*3]""2
(ax)”3 + (by)”3

(a® - b?)

(@2 + (by)9) P[(@x?® + (by)?] = & ~ b

[(ax)2/3 + (by)2/3]3/2 — (aZ _ b2)

(ax)2/3 + (by)2/3 — (aZ _ b2)2/3

Uyl

Sol.39 P, =cos"® + sin"@

P = C0s"2 0 + sin™2 @

=P, —P,_, = cos"® — cos"2 + sin" — sin"2 @
=c0s"2 0 (cos?0 — 1) + sin"2 0 (sin%0 — 1)
=—c0s"2 0 sin? B —sin" ~2 6 cos? O

os" 29 sin"2 e}

C

2 2
=—sin“ 0 cos<0 .
{ COSZG smze

= — sin20 cos20 [cos"™ B + sin"0]
= P,—P,,=-sin0cos?0 P _, ..(i)
Similarly Q,, = cos"6 —sin"6
Q,-Q,,=-sin?20cos?0Q, , ..
put n =4 in equation (i) & (ii)
P, — P, =—sin%0 cos®0 P
=P, =P,—sin0 cos?0 P, {~- P,=1,P;=2}
= P, =1-2sin0 cos?0

Q, = Q, —sin?0 cos?6 Q,
= Q, = cos?0 — sin?0 — cos? sin?6 (0)
= Q, = cos?0 — sin%0

Mortion-
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Sol.40

Sol.41

Sol.42

Sol.43

Sin(6+a)=a&sin (0+p)=b Let §—9=0L

= 2sin (0 + o) sin (6 + B) =2ab o

= cos (a— B) — cos (26 + o+ B) = 2ab = CO0Ss (cosa) > sin (sin o)

= cos (a—B) =2ab + cos (20 + o + B) ... (i) -

Given equations... : (8 + a) = 1 — 2a? = sin [E—cosaj > sin (sin a)
cos2(6 + B) =1-2b2

= €0S2(0 + o) + Cos 2(8 + B) = 2(1 —a?—b?) - ' x .

= 2¢0s (20 + o+ B) cos(a—B) = 2(1 —a2—b2) = E —cosa>sno = E > sina + COS o

from (i)
which is true (- Max value of (sin a + cos a) is +/2 )
1-a%-b?

B ——— _ .~ €os (sin 6) > sin (cos6)
cos (a—P) cos (ot~ B) 2ab
= cos2 (— p) —2abcos (- P)=1—-a2—-b2 Sol44 r=10cm
= 1+c0s 2(a.— B) —4ab cos (a—B) =2—a°—b? - B
arc AB = 2x(10) x
4x2n
A+B+C=m A A

L.H.S.=tan C (tan A + tan B) + tan Atan B
=tan Ctan (A+B) (1 —tan Atan B) + tan Atan B
=—tan?C +tan Atan B (tan® C + 1)
=1-sec? C +tan Atan B sec? C Sol.45 arc AB = arc CD
=1-sec?2C (1 —tan Atan B)

cos(A +B) D
1 _epp2 o SOSWATD)
=1+ sec?C cos C sec Asec B a A - C

=1+secAsecBsecC

tana + 2 tan .. tan 2B = tan®p + 2 tanp . tan 2«

= tan?a—tan®f = 2 (tanp tan 20— tan a:tan2p) 5 2n/3 5 5v/12 1 8
(a8 1+ tan? = M o T T TRt
20— tan®p = 4 tana tan B L
= tan“a = (1—tan? o)(1—tan2p)
3 3
4tanatanp Sol.46 tan x = 7 TEx< ?n
2 _tan2 -
(tan® o —tan“p) (1—tan? a)(1-tan?p) 0
tana—tan®p =0 = tan a==*tan P sinx=—_?3 &cosx:%
or 4tanatan = (1 —tana) (1 —tan?p)
_ 1
2tana o X 4 X 1
_— — 1 —tan2 = 2c0s* - —1=— =cos 7 =%
(1—tan2a] 2tanf =1 —tan“p 2 5 2 10
2 tan2a tan B + tan2p = 1 X -1 {n X 31
COS - =— in 55,
o 2tanf » 2 V10 2.2 4
Similarly 1—tan2[3 2tan o =1 —tan<a « 3
Now 2sin -cos - =——
2 tan o tan 2B + tan%o = 1 2 2 5
. . X -3 10 X 3
Let cos (sin 6) > sin (cos 6 in—- =— — in— = "T7—
(sin ©) ( ) sin 5 0 < 1 =S5 ="T0
T (. (=
= cos(cos(——en > sin (sm(——en
2 2 Sol.47 (i) L.H.S. = sec*A (1 — sin*A) — 2tan®A

= sec*A (1 —sin?A) (1+ sinA) — 2tan?A
=sec?A (1 + sin?A) — 2 tan®A
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= sec?A + tan2A — 2tan2A

= sec®A + tan®A - 2tan®A Sol48 LH.S= [Sin% + SingJ +sin =
=sec?A—tan?A=1=R.H.S. 2
2
. cot® 6(secH—1) [A+Bj [A—B] [A+Bj
ii LHS = ————~ = i
(i) T1sin6 =2sin |~ |cos | T, | +cos |5
cos? (sec 8 —1)(sec 8 +1)(1-sinO) o [A+Bj [ - 2[A+Bj
= sin?0(1+sinB)(1—sin8)(sec O + 1) == s cos +1-2sin%( Ty
2 29_ _gj A+B
_ cos=0 (sec 92 1) (1-sin0) =1+2$in( " ] { [ H
sin?e (1-sin“6) (1+sech)
2 2 i
cos“0 tan<6 (1-sin® A+B n
= ——% (1=siné) =1+23in( 4 )[COS J E_ }]
sin?@ cos?9 (1+secH)
1 (1-sin®) A-B 1 (A+B
= _ 2 A-B_ m_
- COS2 0 (1 +S8€ecC e) = sect® 1+2€n (ﬁj _2sin 2 22 [ 4 j sm[ M
(1-sin®)
(1+secH) (“_Cj [ [ B] [A n }
=14+2sin -2sin sin
4
~(n-A) (m-B)}) (=n-C
=1+4sin 4 |Sin 4 sin 4
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EXERCISE - IV HINTS & SOLUTIONS

Sol.1 LH.S. =cos? o + cos? (a + B) — 2cos o cos B
cos (o + B) =2 cos 20°
= cos? o+ cos (o + B) [cos (o + B) —2cos 0. cos P]
= cos2 o.— cos(a + B) cos(a— P)
= cos? o — (cos? a.— sin® B) = sin® B = R.H.S.

[sin 209 -2 cos 40°sin 20°]
sin 200

=2 cos 20°[1 — 2 cos 409]
=2 cos 20° — 2.2 cos 20° cos 40°
=2 cos 20° — 2[cos 60° + cos 209]

Sol.2 R.H.S.=2sin?f + 4 cos (o + B) sin o sin B + 1
cos 2(at + B) =—2x 5 =-1
=2sin?B +2cos (a+ P)
[2 sin o sin B + cos (o + B)] — 1 (b) 2c0s40°—cos20°

=2sin? B —1+2cos (a+ B) cos (a—B) sin20°
=2sin?B—1+2cos?a—2sin°PB

0 o_ 0
=2cos?a—1 =cos 20 = LH.S. cos 40°%+cos 40°-cos 20

sin 202

Sol.3 (a) tan 20?-tan 40°-tan 60° - tan 80°
=tan 60° x [tan 20%tan (60° —202) tan (602 + 209)] -

= /3 xtan 3(20%) = /3 x /3 =3

cos 402-2sin 302sin 102
sin 209

cos 40%-cos 80° 2 sin 609 sin 20°

n = . 9 = - O
b) Let — =0 sin 20 sin 20
(b) Let 1¢
L.H.S. = sin% 8 + sin* 30 + sin* 56 + sin* 76 J3
= sin* 0 + sin* 30 + cos* 30 + cos* O =2x7=\/§'
= (sin* 8 + cos* 0) + (sin* 36 + cos* 30)
n
2 Let =—— =6
(c) Let1g

= (sin®0 + cos? 0)2 — 2 sin2e cos20
2 cos® 8 + cos® 30 + cos® 50 + cos® 76

5 = cos® 0 + cos® 30 + sin® 30 + sinf B
+(sin2 36 + cos? 30)2 — 2" sin? 30 cos? 30 sin® @ + cos®0 + sin® 36 + cos® 36

2 = (sin% 0 + cos? 8)3 — 3 sin? @ cos? O (sin? 6 + cos2 B) +

1 1 (sin? 38 + cos? 36)3 — 3 sin? 36 cos? 36
=2-5 sin 20 — > sin® 60 (sin? 36 + cos? 36)
=1-3sin20cos? 6+ 1—23sin?36 cos? 30

1 1 1 3
=2-—sin?20— — cos?20=2——(1)= — 0. 3 woon 3 w2pn o 3. _5
2 2 2 2 =2 4sm 26 4sm 66 =2 4(1)_4
(d) tan 10°-—tan 502+ tan 70°
Sol.4 (a) 4 cos20°- ,/3 cot20° =tan 102 —tan (602 - 109) + tan (602 + 109)
cos 202 . (\/§—tan 102) J3 +tan10°
=400820°~ 3 "G00 =tan 0t - 3 tan100 * 1-y3 tan10°
J3 9tan102 - 3tan® 102 3(3tan10°—tan®109?)
=2c0s20% |2-———— = 5 = 5
2 sin 20° 1-3tan“10° 1-3tan“10°
sin 60° 3 tan 3(109) = 3 1 J3
= 0|2 =3 tan N=3x Tz =43
2 cos 20 { sin 209} J3
20 [sin 202+ sin 20°—sin 60°] . 5
= cos 202 - Y T T
sin 20° —sin | 0+— inl0-—— inl0+—
Sol.5 X_sm[ 12j+sm( 12]+sm[ 12)
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tan (2a) =tan ((a + B) + (a—B))

tan(o +B) +tan(o — B)
~ 1-tan(a+B) tan(o.—P)

3,5
4712 14/12 14 16 56

= = T _ X =
13,5 T 116 T 12 7 11 7 33

4 12
X ( T 1+tan®
- =tan 9+—] =
Y 4 1-tan@ 1 b-a .o
- [ 2
X Y 1+tan®  1-tano Sol.9 f(x) = Jo_a — > ya+btan®x
Y X 1-tan6 1+tan@ 1+[\/ a S'”X]
4tan6
= ————— =2 forb>a>0
i_tan2p - 21an2e
_% sin 2x a+b(8in x] _ sin 2x
“Ja \/ 2 2, | " |cosx|
T a+(b—a)sin“x Ccos™ X
Sol.6 tan = (o —a)r —s) 7a
. V3 +1 Sol.10 (a) y = 10cos?x — 6 sin x cos X + 2 sin®x
@ 1700 1- o2 y = 5(1 + cos 2x) — 3 sin 2x + (1 — cos 2x)
an o, =" 5 = 73 -1 y =6 + 4 cos 2x — 3 sin 2x
S'”E W y =6 +5sin (a0 — 2x)
Ymin=6-5=1
Yim =6+ 5 =11
2J2-43-1  (3+1) (b) y=1+2sinx+ 3 cos?x
= J3-1 * (W3 +1) y=4+2sinx—3sin?x
. 2
) 2J6 —3-4/3 +22 —/3 -1 y=—3(sm2x—§smx)+4
- 2
J6-2/3-4+2/2 | 1
2406 —243—-4+2y2 inx ——
_ > - J6-V3-2+42 =—3[S'nx 3) +3
= (W3-V2)(WV2-1) =>p=38,9=2,r=2,5=1 13 13 1
Ymax = — 3(0) + 3 =3 if sin x = 3
Sol.7 mtan (6—30)2=ntan (6 + 1209 »

13 16 13
tan(120°+e)_m ymin=—3(—1—%) +?=—?+?=—1
tan(6-30°) n C & D apply

If sin x = —1
sin (26+90°) m+n 1(m+n () y=9sec?x+ 16 cosec? x
=7 8in150° “m_n—%2=35(m-n —9+9tan?x + 16 + 16 cot? x
=25+ (3tan x—4 cot x)2 + 24
Yin=49+0 If 3 tan x = 4 cot x
4 5 T
- =" i - == _ _— 4
Sol.8 cos (o +p) 5,sm(oc B) 13,a,Be[0,4) Y. =49 tan2x=§
3 5 T
2 _B)=> T T
tan o+ B) =7, , tan («—B) =27, 0<ow+P < 7 i y=3COS[9+§)+5COSe+3
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3 3v3
y=—-C0S0—- ——sin6+5cos0+3 1+ sinA B
2 2 Soli3 LH.§. - —>nA oS
cosA 1-sinB
1 .
y=§(130056—3\/§ sin 6) + 3 1+sinA  1+sinB T A T B
= + =cot| ———|+cot| ———=
Ymax =7 (+1) +3 =10 cosA cosB 2 4 2
Yin=7 (1) +3=—4
-4 1
<y<10 2sin T_A_B
2 2 2
Sol11 A+B+C=n = (n AY.(n B
2sin| ———|sin| — - —
tanA 4 2 4 2
L.H.S. = z tanBtan C
(tanA tanB tanC —tanB — tanC) 2.2.cos A+B sin A-B
Y 2 2
tanB tanC =

. =

1
Z(an ) Z:(taanLtanB
2(sinA —sinB)

= ZtanA—ZcotC—ZcotB = Sin(A—B)— (COSA — cosB) = R.H.S.

= Z tanA - 22 cotA =R.H.S. Hence proved.

Sol.14 lfa+P =y
L.H.S. = cos? o, + cos? B + cos? y
=1 + (cos? a.— sin? B) + cos? y

polygan =1 +cos (o + B) cos (o— B) + cos? y

1 1 1 =1+ cos ycos (o— B) + cos? y
AA, S AA; TAA, =1+ cosy(cos (a—B) + cos (a + B))
=1=cosy2cosacosf
=1+ 2cosacospcosy=R.H.S.

Sol.12 A, A, Ag, ... A, vertices of n side regular

Letradius of
circleisr
angle at the centre

subtend by one Sol15 o+ B +Y=g
s 7]
side is n T a E_E Ty
L.H.S. =tan 2 o tan 2 o tan 2 o
L T
AA, =2rsin Y Let P (N)R.H.S.=sina+sinp +siny—1
2 - (o+ o—p
A1A3=2rsin7n T=n0 =2 sin 5 Jcos |5 +cos (a+B)—1
3n o+p o—p o+p
_ il _oain | —— = F | _5ain2
AA, = 2rsin o —ZSIH( 5 ]cos( 5 J 2 sin ( 5
1. = 1 + 1 . a+p a—B T (a+P
2rsin® ~ 2rsin20 © 2rsin36 =2sin |75 ) |cOs| 5+ |=C0s| T |
1 1 1 sin30—sin® 1
= ——— =— =" = — oy (TP (Y
sin® sin30 sin26 sin36 sin6 sin 20 =4 sin 4 o )sin| T 5)sin |7
= Sin 46 =sin 36 = 46+ 30=m D' (R.H.S.) = cos a + cos B + cos y
= 76 =T =n0O = n=7
sides
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Sol.16 Let — =0 = m=190

19
P =cos 6 +cos 30+ cosb6 +........ + cos 1760

sin(zexg)
2

sin[29x1)
2

sin 90
= sin®

[9+17e
CcOoSs >

sin 186 1
2sin06 2

. C0S 96 =

Now Iet% -0 = n=21n

Q =c0s 20 + cos 40 + cos 60 +....... + cos 200

sin(26>< 10}
2 (2e+2oej

sin100
= 1) cos 5 o cos (116)
sin(29><) sin
2
_ -2sin100 cos 108 = sin2006 _ 1
- 2sin® - 2sinp 2

Sol.17 sin4A+sin4B +sin4C =0 < AABC is Right A
= 2 sin (2A+2B) cos (2A-2B) + 2 sin (2C) cos 2C=0
v 2A+2B +2C =21 = 2C =2n— (2A + 2B)
= 2sin (2A + 2B) [cos (2A—2B) —cos (2A + 2B)] =0
= —2sin2C 2sin2Asin2B =0
= 4sin2Asin2Bsin2C =0
= sin2A=0o0rsin2B=0o0rsin2C =0

Sol.18

Sol.19

Sol.20

(1 +tan 19) (1 +tan 29) ...... (1 +tan 459) = 2"
L.H.S.=(1 +tan (452—449)) (1 + tan (452 —439))
....... (1 +tan 43°) (1 + tan44®) (2)

1—tan 442 1—tan 43¢
= [1+ T+ —— |
1+tan 449 1+tan 43¢
.......................... (1 + tan 439 (1 + tan 44°) 2
2 2

= (1+tan 44°) * (1+ tan 43¢) = (1 +1an43%)

(1 +tan449) 2
=(2)2.2=28 = n=23

3sinx+4cosx=5

s

N a

3 . 4 . 4
—sin x+gcosx= 1 {-sino =g,cose =

3
3] 5
. T o
=>sinB+X)=1=>0+x=7 =x= (__ej
2 2
2 sin X + cos X + 4 tan x

T T T
= 2sin (E—ej +COS (E—ej +4tan (E—ej

=2c0S0+sin0+4coto

2(§i4§§i3235
=5+5+ X4= +5+=+=

sinx sin 3x sin 9x
LH.S. = + +
cos3x cos 9x CoSs 27X
sinx  cosx
Let T, = cos 3x * 05X
sin 2x sin (3x —x)

T 2c0SXC0S3X _ 2cos X Cos 3x

1
=5 [tan 3x —tan x]

T sin 3x 1
Y T2= cosox = 5 [tan 9x — tan 3]
sin 9x 1
& T3= Coso7x = 5 [tan 27x — tan 9x]

2A=1 2B=m or 2C=n 1
Ac® o 5. % c_ & T1+T2+T3=E[tan27x—tanx]=R.H.S.
2 T2 T2
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Sol.21 x, =cos X cos 2n cos 3n cos an cos on C0S26 + 0S40 +C0s 69
) T 11 11 11 11 11 = co0s6cos20 cos46
Letl—G = 116=1 3
11 sin (ZGX—] 26+ 60
= —CO0S 0 cos 26 cos 46 cos 86 cos 50 . PR
= CO0s 6 cos 26 cos 46 cos 86 (— cos 56) _ sin [%X*j _ 3 Sin 36 cos46
= CO0S 6 cos 26 cos 46 cos 86 cos 166 - sin 86 sin86
2%sin0
sin 320 1
- 2°sine T 32 » .
— cos 0 20 30 49 50 2”(2sin36c0s36) _ 4S8 o g
X, = COS O + COS 26 + Ccos 36 + cos 48 + cos = S 86 = aings = H.S.
. (5
sinfl 5 [e+5ej o8
= ———— % x COS
. 2 1
S'n(exz} Sol.23 ng;) cosk-cos(n+1)k *~ k=1°
1 1 1 88 :
= ) [sinm—sing} = E{ o 2—1} _ Z sink
2:3inE 2 2 sin6/ - = sink cos nk.cos(n + 1)k
88 .
_ 1 [cosec — — 1] _ 1 Y sin [(n + 1)k —nk]
2 2 sink = cos nk cos (n+1)k

1 1 0 1 Ty
XX =an %y [cosecE—1]=a cosecE—

1 828: sin(n+ 1)k cos nk —cos (n + 1)k sinnk
sink =

cos nk cos(n+1)k

)

2n
Sol.22 Ife=— = 76=2n 1 88 1
7 =Sink (tan(n+1)k —tan nk) = Sink tan 89k
tan6-tan20+tan20-tan406 +tan46-tan6=-7 n=0
= (tan 6tan 26 + 1) + (tan 20 tan 46 + 1)
+ (tan40tan B+ 1)=—4 _ tan 89°¢ ~ cot 1° ~ cos 1° ~ cosk
sin 6 sin 20 sin 20 sin 46 ~osin® T sin®® T sint®sin®® T sin®k
o |/, | =
Cos 0 cos 20 cos 260 cos 46
Sol.24 cos A =tan B, cosB=tanC
sin 40 sin 6 cos?A = tan2B, cos?B = tan2C
+ (mﬂj ——4 cos2A = sec?B -1, sec? B = cot? C

- c0s 30 =cos 460

= cos?A=cot?C—1

2 cos?C-sin’C  2cos?C-1
1 1 1 = Cos A= 2C = 1 2c
= cos6 T cos20 T cos4e =4 sin - cos
2
2tan“A-1
LHS. - €0S 260 cos46+cos 6 cos46+ cos O cos20 — c0s2A = . { cos2 C = tan? A}
- c0s 6 c0s 26 cos 46 1—tan“ A
~ 2(co0s 260 cos460+cos6 cos360+cosO cos50) L 2sin2 A —cos2 A
- 2cos 6 cos 26 cos46 = 1-sin“A= 5 5
cos“A-sin“A
€0s 60+ c0s26 + cos 460 +cos20 + cos66 +cos40 »
= 2 cos 6 cos 26 cos 40 ) 3sin“ A -1
= (1-sin?A) = PRSI
1-2sin“ A
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= 1+2sin*A-3sin?A=3sin2A-1
= sinfA-3sin2A+1=0

+
= sin?A= 345 3-M/g;«tsinzA
2 2
- 2
:sin2A= 3 2\/3 X E
= sincA=s ——— =5
4 2
= sinA=1% (\/5_1)
2
-+ {by given equation = A, B, C liesin IS! quad.
_ V5 -1
= sinA= % =2(T =2 (sin 189)

Similarlly sin B = sin C = 2 sin 18°

Sol.25

NS,

(1 +sint) (1 +cost) =

5
=1 +(sint+cost)+sintcost=z

we will find
Let y=1—(sint+cost)+sintcost
y=(1+(sint+cost) +sintcost—2(sint + cost)

Sol.27

5
=Z—2(sint+cost)

+sintcost + (sint+cost) =

1 1 , , 5
:>2+2(1 +2$|nt+cost)+(:3|nx+cost)_4

NN

1
= 5+5 (sint + cos )2 + (sint + cos 1) =

2
Letsint+ cost=x

1 X2 5 2
= -4+ — +X=— = 2x¥+4x—-3=0
2t 4
—2+
= 224+4x-3=0 = x= Z‘Tm

-2 <sint+cost<\/§

L_No-2 _Jio
o2 2

Put in equation (iii)

Sol.26 cotA +cotB +cotC = 3

We know
cotAcotB +cotBcotC +cot CcotA=1
Now

(cotA+cot B +cot C)2 = Zcot2A+2 2cotA cotB

= cot? A + cot?B + cot?C + 2

1
> [>(cotA — cotB)? + 2Y.cotA cotB] + 2

1
= (cotA + cosB + cotC)2 = > ¥ (cotA—cotB)2 + 3

-+ (cotA + cotB + cotC)2 = 3
1
= 5 > (cotA — cotB)? = 0
= (cotA —cotB)? + (cotB — cotC)?

+ (cotC — cotA)2 =0
= cotA = cotB & cotB = cotC & cotC = cotA
= A=B&B=C&C=A
= A=B=C = equiliteral triangle

Average of nsinn%n=2,4,6,...,180

90
+ 90 sin90? +....... + 180 sin 1809]

[2 sin22 + 4 sin4® + 4 sin6° + ... + 88 sin 88°

1
=30 [2 sin2°+4sin4? + ................ + 88 sin88°
+ 90 + 92 sin 882 + ... + 178 sin 29]
=30 [(2 +178) sin2° + (4 + 176) sin 4° + ...
+(88 +92) sin 882 + 90]
80 . , o 90
=50 (sin 22 + sin 4° + ... + sin 88°) + 90
. 44
Oy
Zsm(z X 2} - (2‘—488) 1
=7 .~ sin|—/ %5 |+
sin[20xlj 2
2
2 sin 44° sin 45° cos 1? — cos 89°
- sin 1 +1= sin 12 +1
sin 1°
=cot19—m+1 =cot 1°
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Sol.28 sin (27°) = sin (45° - 189)

. A _B .
Maximum value of cos? 5 |isone
1

1
cos 182 — E sin 182

V2 1A B S
p<g =sin 5 sin 2 sin o <2

a \/10+2 L(\/§—1)

«/_ T2 Sol31 sinx+siny=a ... 0]
&cosx+cosy=b ... (ii)

10+25 JW5E =1)2 &tanx+tany=c ... (iii)
= 4sin27% = — — - 72 from first two equation

2+2cos (x—y)=a%+b?

_\/5“/—_\/3 J5 = (5++/5)2_(3-45)!2 a2 4p2 2
= Ccos (X—y)= — &
2
A B
Sol.29 Y tan 5 tan =1 0 ZSin(x;yjcos(x;yj .
we know Xa?—Xab >0 W = —N =
(i 2cos X+yjcos(xzyj b
A B
tan® tan— tan— >
= Z Z > 0
Xty a b2 -a®
A B C tan[ j:—:cosx+ =
:>tan23+tan2§+tan2521 2 b (x+y) b2 + 82
) 2ab
. A . B C &Sm(x+y>=b2+a2
Sol.30 Let 28"138'”5 sin — =2p
2 from (jiijtan x + tany = ¢
A—B A+B sinx siny ~ 2 sin(x+y) ~
N {cos[ > j—cos( > H sin % - 2p = cosx Tcosy %~ 2*cosxcosy
2sin(x+Yy)
— cOS (A_B] sin ¢ _sin2 ¢ - 2p = cos(x+y)+cos(x—y) ~
2 2 2
2ab
2 .
. C A-B C
= (Sln—] —COS( ) (s|n—j+2p=o N b2 + 32 e
2 2 2 b%?-a® a?+b2-2
+
b? + a2 2
C A-B
Letsin5=t :tz—(cos( Dt+2p=0
4ab 2(b? +a?)
. D20, + tis real 3(|o2 +a2) [26%-2a% +(a? +b?)? - 2a% ~20%] ~ ¢
A-B
cos? [ 5 j -8p>0 N __sb
(a2 + b2)2 — 432
cos?| A=B 2 2)2
30032[ 2 jZSP =psT g X+ vt + 4%y + 43y — 4xy® — 2%y = 36

= X+ v+ 232 4+ 4xy(x — y?) = 36
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= (P +y?)2=36-2(6-(x—-y?).(x2-y?
{2xy =6 — (x - y?)}
Let X2 —y2 =t

=36-2(6-1)t
=36—12t + 2t2
=2(t2 -6t + 18)
. , -D 36
Mlnvalue|s=2[4aj=2- 4 =2x9=18
Method-lI Let x=rcos®
y=rsin0

r2cos?0+2r2sin6cos 0 —r2sin?0=6
= r2(cos?20—sin®0) +r°sin20=6
= r2(cos 20 + sin20) =6
6
2
= =
(

€0s20 +sin20)

Max value (cos 26 + sin 26) = V2

2
(X2 +y2)2 = (r?)2 = (%j = % =18
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EXERCISE - V HINTS & SOLUTIONS

Sol.1 (a) f(8) = sin B(sin 6 + sin 30) ] ]

; ; ; 1
=sinB.sin6(1+3—4sin?6) = = sin (x+y) +C0S (X+Y) = = =
=sin®0 (4 — 4 sin? 0) V2 V272
=4 sin26 cos? 6 = sin? 26 ’

0<f(0) <1 = sin (x+y+%)=§ {~ xy>0
A B C =
(b) T+ T+ =
: : : : X r.z or—TE {Ere'ect--x x
= +y+4_6 6 6 ) A +y>6
A.B = _C
tan 5 o= tan 5 o 5 -
X*¥="¢ 7%
A B 7
(ta” 5t tanzj 1 X+ = % ..... (i) solve (i) & (ii
1—tanétanE tang
2 2 2 51 2 T
X“12 * V"%
tanA tanE tanE tan— tanE tanA =1
ATy Ay waly ny vann Ay =
T
Sol.3 « = —, =q
cotA cotB cotC cotAcothot o 2 P
- + - + — = — — —
2 2 2 2 2 2 tan (o + B) = not defined
= 1-tanatanf=0 = tanatanP=1
Sol.2 (a) y = 270052 gsin2x B+y=a = y=0-
— 3(3 COs 2x + 4 sin 2x) _ 3A
. tan o —tanf tan o - tanf
Let A = 3 cos 2x + 4 sin 2x tan y = 1+ tano @np 3tany=T
A -5 A
Ymin =3"™" =3 & Ymax =3/ =3° = tana=tan B +2tany
v
(b)x—y=z ..... () cotx+coty=2 1 1 n
Sol.4 O<COS¢=§<E&G=€
cosx  Cosy
sinx © siny ~ T b
= COS - <COS ¢ <COS —
2 6
sin(x+y) sin(x+y)
= .. . = = A .. . = T T T T
sinx siny 2 sinx siny g hd hd hid
32>¢>333<¢<2
sin(x+y) ] v
cos(x —y)—cos(x+y) ~ X=¥=7 :g+%<¢+e<g+%:g<¢+e<?ﬂ
. 1 A
= sin (x+Yy) = Jo ~oos (x+Y) Sol.5 ADEF is equilateral also
& side is = 2 5
1 | el I\
= sin (x+y) +Cos (x +y) = 5 & hight DP=+2% 1% =3 2&)
~- DPis altitude & median Q A c
394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671,93141-87482, 93527-21564 M OT? 0 Nf,kr.t,sg
IVRS No. 0744-2439051, 0744-2439052, 0744-2439053, www.motioniitjee.com, email-hr.motioniitjee@gmail.com | Nurturing potential through education




| Solution Slot — 1 (Mathematics) |

= =

3 L
30P=?=\/§ {PQ=1

V3 +1
OQ=OP+PQ=ﬁ+1= NG

B
Y

Q 3
Now _=T

0oQ = AQ=3x \/5

= AQ=\/§(\/§+1)
A ABQ Z B =60°

sin 60° = AB = >

AB=2(,/3 +1)=BC

= l<BC)x<AQ)=%2<J§+1)x¢§<¢§+1)

2
=V3(4+2v3)=443 +6 A

2 DO+OP 2+1 DP
1 oP 1 ~ opP

AQ 3 _3(J3+1)

Aliter PD =1

tan 302 = @ _ L P

an<Y"=B8p = BD
B D

=BD= .3

BC=AB=CA=2+2y3 = 2(y3+1)

Area = @(BC)% @4(& +1)2

=J3(4+23)=6+443

o
0,—
Sol.6 Oe( 4)

(tan 6)"°, t, = (tan ©)>°

t, =
t,= (cot @)=’ t, = (cot@)™'® =t,<t <t,<t,

sin® x cos? x

1
Sol.7 (a) > + 3 = g

divided by cos* x both side

O<tanB<1 1<cotb<oo

(b)

tan® x + 1.1 sec* x
2 3 5
= 5(3 tan* x + 2) = 6(1 + tan®x)?
= 15tan*x + 10 = 6 tan*x + 12 tan® x + 6
= 9tan*x—12tan®*x+4=0
2
= (3tan?x-2)2=0 = tan2x=§

oW

2 5
se02x=tan2x+1=§ +1= 3 = C0S?X =

3 2
Cogimy=1— = N2y — —
. sinfx=1 5:5|nx 5

coséx = 81 = cos® x = 3
~ 625 27 625
sin® x = 16 = sin® x _ .2
~ 625 8 625
sin® x N cos®x 5 1
8 27 625 125
6 1
2 (m-1) m = 42
m=1 S|n[6+ R).Sin[e-ﬁ-j
mn
Let + — =
eto + 2
6 1
= =42

m=1 sin[q) - Zj sind

=

1 i Sin{q)_(q)_zﬂ a5

sin® mo1 s i T
4 M sin ¢ sin (1)—Z

=2y {cot (e—%)—cot ¢}= 442

=3 {cot (9+(m;1)nj—cot (9+TH:4
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3n
= cot 8 — cot 9+? =4
=coto+tan6=4
=tan?0-4tan6+1=0

Stane=2+,3 = g=_" on

12" 12
Sol.8 0002
sin®0 + 3 sin 0 cos 6 + 5 cos® O

3
4cos® 0 + 1 +Esin29

3
=2(1 +cos 20) + 1 +E sin 20

3
=3+200329+Esin29

o fas8 g 51
- 4 = 272

SO max. value = 2

Sol.9 0007

cotn/n=20

1 1 1 sin30-sin 1
sind sin38 sin20  sin6.sin30  sin20

sin40=sin30=>76=m
0 =n/7Son= 0007
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EXERCISE -1
1.B 2.A 3.A 4.D 5.B 6.A 7.A
8.D 9.A 10.D 11.A 12.B 13.C 14.A
15.B 16.A 17.C 18.C 19.A 20.B 21.C
22.B 23.D 24.C 25.A 26.D 27.D 28.B
29.A 30.B 31.A 32.D 33.B 34.B 35.A
36.B 37.C 38.B 39.D 40.C 41.A 42.B
43.A 44.A 45.A 46.A 47.B 48.A 49.B
50.C 51.A 52.C 53.C 54.A 55.A 45.D
57.A 58.B 59.B
EXERCISE - 2
1.BD 2.AB 3.ABCD 4.D 5.BD 6. CD 7.AB
8.AB 9.BD 10. AC 11.CD 12. BD 13.BC 14. BC
15.BD 16. AB
EXERCISE - 3
1 1
3. a20? + 422 = 9b? 19. () 1(i)-y5/4  30.- 7, 31. () 2, -1 (i) 2, 0
5
36. (i) 4 (ii) 4 (iii) 4 (iv) /3 (V) 3 40. 1 — 2a2-2b? 44. ?ﬁ cm
et U S ENUUUNE S
5.r,ir,=8:95 -8In 5 man cos 5 J10
EXERCISE - 4
5
4. -1.(0) V3.(€) ;. ()5  6.p=3,q=2r=-25=1
56 sin2x 13
8 33 9 | cosx| 10. (@) Yoo = 1 ¥ = 15 (D) Yo = 57 Vi = =15 (€) 49
12.n=7 17.1 19.n =23
13
20. 5 25. - — 10 35.18
EXERCISE - 5
1.(a)C 2. (a) max. = 3° & min. =3 ; (b)x=15—;;y=%
3.C 4.B 5.B 6.B
7.(@)A,B;(b)C, D 8.2 9.7
M 0 Ti 0 N“ 394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671,93141-87482, 93527-21564
Nurturing potential through education IVRS No. 0744-2439051, 0744-2439052, 0744-2439053, www.motioniitjee.com, email-hr.motioniitjee @gmail.com




