EXERCISE 1
LEVEL 1

1. (sinA+cosA)(1—sinAcosA) =sin’ A+cos’ A

= R.H.S

= sinA + cos’A

= (sinA+cosA)(sin’4 + cos’A — sinAcosA)

= (sinA+cosA)(1-sinA cosA) [1=sin’4+ cos’A]

sin A N l1+cosA
2. l+cosA sinA
L.h.s

=2cosecA

sin A 1+cosA
+

= 1+cosA sin A
sinA(1—cosA) (1+cosA)
(1+cosA)(1—cosA) sind
= sind(1—cos4) 4 ltcosd
1-C0OS*4 sind
= sinA('l —cosA) + 1+gosA
sin?A sind
= (1*?05‘/1) + 1+.cosA
sind sinA

= 2cosecA

=2cosecA

cosecA cosecA
+ =2sec’ A

3. cosecA—1 cosecA+1

= LHS
1/sind 1/sinA
=
1/sinA—1 V) 1/sinA+1
= 1 1
1—sinA * 1+sind
=2 _ = 2
1—sin24 2sec’4
cosecA
=CoSA

4. cotA+tanA

L.H.S
=

cotA+tand
1/sind
(cosA/sinA)+(sinA/cosA)
cosA
cos?A+sin?A
= cosA

1

— =gsinAcosA
5. cotA+tanA



10.

L.H.S

1
(cosAlsinA)+(cosA/sinA)
= _sindcos4
cos?A+sin’A

= sinAcosA

1

—  =—secA+tan A
secA —tan A

L.H.S

sec? A—tan*A4 24 24—
s i ind [sec™A — tanA = 1]

= SecA+TanA

l-tanA  cotA -1
l+tanA cotA+1

L.H.S
= put TanA=1/cotA

cosA N sin A
l1-tanA 1-cotA

l.h.s

= cos*4 + Sin*4
cosA—sinA SinA—CosA

= cos*4 _ __ Sin*4
CosA—sinA cosA—sinA

= cosA + sind

=sin A+cosA

(i) 2sinA=1 =sinA=1/2 = 4=300
)2cos 2A=1 = cos2A=1/2=2A=600" =A=300

(i

(ii)sec 2A =2 = sec2A=2=2A=600. = A=300
(iv)tan3A =1 = tan3A=tan45 = 3A=45= A=150

(v) 2sin3A =1 = Sin3A="2, = Sin3A=sin30 = 3A=30, A=100

1
(i) sin (x + 10)° = o

= sin(x+10)=sin30, = x=200

(i1) cos (2x —30°) =0 = cos(2x-30)=co0s90
= 2x-30=90,x=60 o

(ii1) 2 cos 2x - 15°) =1
= cos(2x—15)=1/2



11.

12.

= cos(2x-15)=c0s60 = 2x-15=60, x=75/2 o

jzﬁ

~_ cos [i +10
(1v) 2 2

= cos(x/2 +10) = cos 30 = x/2 +10=30,x=40 o

(V) cos? 30°+ cos*x =1

= cos’x=1-3/4

= cos’x = 1/4

= cosx==*1/2

x=600c or x=120 o (need to change)

(vi) cos? 30° + sin? 2x=1

=3, +sin’2x = 1

= sin’2x = 1/4

= sin2x=+ 1/2 (need to change)

(vii) sin® 60° + cos’(3x —9)°=1=
= (need to change)

_ sinn+Zcosn+3.sin(3—n)+4cos(3—nj—556cn—6cosec 3_75)
(i) 2 2 2

= 0-2+3(-1)+0-5(-1)-6(-1)

= -2-3+5+6=6

.. sin0+2cos0+3:sin E]+4cos Ej+5se00+6cosec(£j
(i) 2 2 P

= 0+2+3+0+5+6=16
(iii) 4.cot45° —sec’ 60° +sin”30°
= 4-4+Y4=1/4

() ﬁ.sin(%+(—)) =c0s0+sin0O
i

L.H.S

= \li[sin%.cose + cosgsinb]
= \/i[\/i-zcos@ + \/—lzsine]

= cos 0 +sind

(ii)

ﬁ.sin(%—9j=cos9—sin9



L.H.S

= \/E[sin%1 .cos8 — cossind]
= \/i[\/i-zcos@ —s5inf]

= cos 0 — sind

\/5~COS(E+A) =cosA—sinA
(iii) 4

L.H.S

= \/E[cosﬁcosA — sinAsing]
=\2 [v%cosA - V%sinA]
= cosA-sinA

( )\/E-COS(%—AJ =CcoSA +sin A
iv

L.H.S

= \/E[cosﬁcosA + sindsing]
=\2 [%cosA + %Sil’lA]
= cosA+sinA

(TE 1+tan©
tan| —+0 [=
(V) 4 1-tan®

L.H.S

tan+tand
1—tan ’74‘ tan®

= lianb
1—tanb

13. (30 m in question)



30m

AB be the building

The boy moved from point C to D ,thus angle changed from 300 to 600
In triangle ABD

= Tan 60 o= 3% = BD = 10V3

In triangle ABC

= Tan 30 = 4% = BC=303

BC
CD=BC-BD=30V3 — 10V3 =203



14.




15.

20m

300

H d
tan30=¢ = 2
% =20/d,d =20\3

Level 2

1 cos(45° —A)cos(45° —B) —sin(45° —A)sin(45° —B) =sin(A+B)
L.H.S
= cos[(45-A)+(45-B)]
= cos[90-(A+B)]
= Sin(A+B)

2 sin(45° - A)cos(45° —B) +cos(45° +A)sin(45° —B) =cos(A=B)

L.H.S

= Sin(45+A+45-B)
= Sin(90+A-B)

= Cos(A-B)

sin(A—B) N sin(B—C) N sin(C—A) 3
cosAcosB cosBcosC

3. cosCcosA
L.H.S

= sind.cosB—sinB.cosA + sinB.cosC—sinCcosB + sinC.cosA—sinAcosC
cosAcosB cosBcosC CosAcosC

= tanA-tanB+tanB-tanC+tanC-tanA
=0

tan E+9 x tan 3—n+9 =-1
4 4
L.H.S

=tan(§+0)Xwan(m—(5-0)
=tan(§+0 )X(-1)tan(§-0)




5.

6.

=-tan(§ -2 +6)xtan(Z -0)
=-tan(5 - (5 —0))xtan(§-0)
=-cot(£—-0) x tan(§-0)

= -1

1+tanAtan%=tanAcot%—l:secA

L.H.S
= 1 +[tan A. tan (A/2) ]

=1+ [sin A. sin (A/2) / cos A. cos (A/2) ]

= [ cos A. cos (A/2) + sin A. sin (A/2)]/[ cos A. cos (A/2) ]
=[cos (A-(A/2))]/[cos A. cos (A1) ]

= [ cos (A/2)]/[ cos A. cos (A/2) ]

=1/(cosA)

cos(36° —A)cos(36° +A)+cos(54° +A)cos(54° —A) =cos2A

L.H.S

= 1/2*[cos 72 + Cos 2A ]+ 1/2[ Cos 108 + Cos 2A ]
=Cos2A+1/2[cos 72 + cos 108 ]
=cos2A+1/2[cos 72 + Cos (180-72) ]
=cos2A+1/2[cos72-cos72]

= cos 2A

tan X + cotx =3,

S.B.S
= tan’x + cot’x + 2tanxcotx = 9
= tan’x + cot’x =7
S.B.S
= tan*x + cot*x + 2tanxcot’*x = 49

= tan*x + cot'x = 47

secx+tanx=k

secx-tanx=1/k [sec’x — tan’x = 1]
2-1 _ k(k—1/k)
ol Kkt k)



1
= k f: secxttanx_secxttanx
k+ T secxttanxtsecx—tanx

= —%"m" = sinx
secx

tanSA —tan3A sin2A
9. (i) tanSA +tan3A sin8A

L.H.S
= GinbA g eindd
= .-.J;.u:a.'-ﬁ .-.J;.u.’s.'ni
sinn A cos3Ad—cosiA sind A
sand A cos3AdcosiA sindAd

gane| Bl — 34
T sl 0A43A4)

_ sin2A
T sk

cotA.cot4A+1 cos3A
(i) cot A.cot4A -1 cos5SA

L.H.S
sosdcasdd 41

T cosd ocosdd g

ain ETErE]

cosd cosdAddsin A sind A
— ""]-'l-l" il I""'ll
— cosd cosdA=sind sindd

sinA sindd

cosA cosl A4 sind sind A
cosd coslA—sinA sindd

rcos| A fL“l!
T oeosA4-44)

_ cosl =34

T cos(5A)

cioa Gl
cos 5A



cotbA—tan2A  cos8A

(i) cot6A+tan2A cos4A
= cos 6A /sin 6A -sin 2A/cos 2A
= cos 6A/sin 6A+ sin 2A/cos2A
= c0s6A cos2A-sinbA sin2A
= cos 6A cos2A+ sin 6A sin 2A

= cos(6A+2A)
= cos(6A-2A)
= cos8A/cos2A

10. 2cos’x+7sinx =5,

= 2(1 — sin’x) + Tsinx = 5
= 2sin®x — Tsinx +3 =0

= 2sin*x — 6sinx — sinx +3 =0
= 2sinx(sinx-3)-(sinx-3)=0

= (2sinx-1)(sinx-3)=0

= sinx="2,sinx=3(not possible)

11.
tan(30) = %
i
3
h= 50
vl
h = 20+/3
12.

tanms ACHE =

nerpendicular

bier s e

AB
iy =

= tan 30° =

= BP =173.20

= BF =173 approx.

13. Incorrect q

100 m|

30deg

BP=?



14.

15

2500m 45"

tan45= % ,AD=X+5000.....(1)
Tan15= =5, 4D =xcotl5 .....(1l)

From | & Il

— _5000
X= 51

Exercise 2
Level 2

2(311) 2[4n]
cos”“ | — |[+cos”| —
1. 5 5

= 052108 + cos?144
= sin?18 + cos?36

625 | ¢+2\5
= et e

= 3/4

cos10° +sin10°

2. cosl0°—sin10°

1+tanl0
1-tan10

tand5+tanl0
1—tan45tan10

e

2500m




= tan55

tanx——

1-bla
= \/1 = \/Hb/a
= 1+tanx 1—tanx
1- tanx 1+tanx
=
Ql —tan?x

= Cosx
cos2x

4. Ithe roots of the quadratic equation x> +px+q=0 are tan30° and tan15°,

Tan 30+tanl5 =-p, tan30tan15=q

tan45=tan(30+15)= {abgens. — L

=1= & =q-p=1

5. Tan25=x

=>tan 155-tan 115

tan (180-25) - tan (90+25)
= -tan 25 - (-cot 25)

-tan 25 - (-1/tan 25)
=-x+1/x

=-x2+1/x

(1-x?)/x

=>]+tan 155 .tan 115
=1+ tan (180-25) . tan (90+25)
=1+ (-tan 25) . (-cot 25)

=1 +tan 25 . cot 25



=]1+tan25. 1/tan 25
=1+x1/
=1+1

=2
tan155° —tan115°
1+tan155°tan115°

=(1—x?)/2x

sin(120° —a) =sin(120°=B)  0<a,B<n,

= 5in(180 — 60 — a.)=sin(120- B) , = sin(120- o) = sin(120 — B)

= 60+a=120-B, 0+ =60

15sin* x +10cos* x =6,

= 15tan*x + 10 = 6sec*x

= 15tan*x+ 10 = 6(1 + tan’x)®
= 9tan*x — 12tan*x —6 =0
=9a>—12a+4=0

a=tan”2x=2/3
2sin’ 0+sin’20=2;0<0 < 7/2

= sin?20 = 2cos*0
= 45in’0cos*0 = 2cos%0
= sin?0 =1/2

= sind =+ 0=mn/4

L
\E )
also, 0 = n/2 satisfy the condition

sum=3 /4

tan 203° + tan 22° +tan 203° tan 22° =

= tan(225) = tan(203 + 22)

_ _tan203+tan22
= 1= 1—tan203tan22



10.

1.
12.

13.

14.

15.

= 1 =tan203 + tan22 + tan203tan2?2

sin30° =k k=12
= cosx=1-2k>=1/2

x=60 or 300
a=60,B =300

Need to change

cos132 + cos 12 + cos 84 + cos 156
=2c0s72c0s60+2c0s120c0s36
=2{(root5-1)/4}1/2 + 2(-1/2)(root5+1)/4
=-1/2

sin 36 —cos 30 N

1=
sin©+ cos O

3sinf—4sin’0—4cos’0+3cosd
= sinB+cos6 +1

= 3 —4(1 —sinB cos 0) +1

= 4sin 0cos0 =2sin2 O

cos A =mcosB,

using componendo dividendo ie if a/b = ¢/d then (a+b)/(a-b)= (c+d)/(c-d)
s0 (CosA + CosB)/(CosA - CosB)=(m +1)/(m-1)

using formulas

[2Cos {(A + B)/2} Cos{(B = A)/2}]/[2Sin{(B- A)/2}Sin{(A+ B )2} ]=(m +1)/(m -1)
Cos{(A + B)/2}/Sin{(A + B)/2}={(m +1)/(m -1)} x Sin{(B - A)/2}/Cos {(B - A)/2}

we know that cos0/sinf = cotf and sin6/cos0= tan6

so we get

Cot{(A + B)2}={(m +1)/(m -1)} Tan{(B - A)/2}

sin30+sin50+sin 70 +sin90
0530+ cos 50+ cos 706+ cos 90

= gin3 0 + sin50 + sin70 + sin90

= (sin3 0 +sin9 0 )+(sin5 0 +sin7 0 )

= c0s30 + cos50 + cos70 + cos90

= (cos3 0 +c0s9 0 )+(cos5 0 +cos76)



= 25in6 0 cos3 0 +2sin6 0 cos 6 = 2c0560c0s30 + 2cos60cos0

= 25in60(cos30 + cos0) = 2¢0s6 0 (cos3 0 +cos0)
sin30+sin 50 +sin 70 +sin90
cos 30+ cos 50+ cos 70+ cos 90

= tan60

cot (E + 6) cot (E - 6)
16. 4 4
= cot(5 —§ +0)cot(§ —0)

=tan(3 ~0)cot(§ ~0)

=1

17. sinO+cos0=1

S.B.S
= 5in?0 + cos?0 + 2sinbcosH = 1

=5sin20=0

18. sinl o< sinl ( - 180/7[)

cosS 6=x+l
19. X

x+1/x =2
cos 0 # 2, no values of 0

Level 2

1. sin50° —sin70° +sin10° =
=—2c0s60sin10 + sin10
=—sinl0+sinl0=0

2. AM>GM

3. J3 cosec20° —sec 20°

2/sin20c0s20( V3/2¢0s20 — 1/2 sin20)

4cosec40(sin40)=4



a’ +b?
2ab

sin’x =

b

0<sin*x <1
a2+’
0o <1
= +b =0, = A +b*—2ab=0
a=b=0 =a=b
5 tan29=(1—ez),

Tan’0=1-a>

LHS

=secO+tan*0cosecO
=(1+tan?0)+tan?0xtanfx(1+cot0)

[".", sec?0-tan’0=1 and cosec?0-cot20=1]
=V 1+(1-a2)+(1-a2)x\(1-a2)x\ { 1+(1/tan0)}
=\(2-a2)+(1-a%)x\(1-a2)x\ {1+1/(1-a%)}
=\(2-a?)+(1-a?)xN(1-a2)x\ { (1-a%+ 1)/(1-a2)}
=(2-22)+(1-a2)xV(2-22)

=\(2-a2)x(1+1-a%)

=V(2-22)x(2-a%)

=(2-a2)!/2*!

=(2-a%)/2

=RHS (Proved)

6. tanO+sinf=m tanO-sinO=n,
= 2tan® =m+n, = 2sind =m—n mn=tan?0 — sin>0 = sin*0/cos?0 ,

\Nmn = sin*0/cos® = tan®sind



= m? —n?=(m—n)(m+n)
= m? — n? = 4tanBsin® =4 \mn

5 (tanx+secx)(tany+secy)(tanz+secz)=(secx —tanx)(secy—tany)(secz—tanz) =K,

= (tanxtsecx)(tany+secy)(tanz+secz)=(secx-tanx)(secy-tany)(secz-tanz)
= 1=(secx — tanx)z(secy - tany)z(secz - tanz)2
=+ 1 = (secx — tanx)(secy — tany)(secz — tanz) = k

. . 3 2 .
8 acos’0+3acosOsin’0O=m asin’O+3acos’OsinO=n,

m +n = al{cos® + Sin30 + 3sint Cosh(cost + sind))
= a((cost + sinf)(cos® + sin*0 — sinflcosh) + Jsinfcosh(cost) + sind))

= a(ecos + sinf)(cos0 + sin’0 + 2sinf cos )
m —n = a{cos® — §in3 + 3sint Cosh(sin) — costl))

= a((cosh — sind)(cos® + sin?0 + sinfcost) — Isinfeos(costd) — sind))
= a(cosh — sinf)(cos*0 + sin’0 — 2sinf cos )
a(cost — sinf)?

(m +n)* 34 (m=n)"*=

a?3((costl + sind)’ + (cosh — sinf)’)
= a2/3(1 4 2sinfrosf 4 1 = 2sinfcosh)
242/3
0= 11
9. =~ 3 (cosb-sind)
= cos(4m — /3 )-sin(4m — m/3)
= cos(n/3) + sin(n/3)

=12 —-\32

10. sin’® accos® B+ cos” asin® B+sin’ asin® B+ cos® a.cos’ B



= sin*o(l — sin®B) + (1 = sina)sinp + sin*asin®p + (1 — sin®a)(1-sin2 B )

= sin*a — sin*asin?B + sin*B — sin*osin®B + sin*osin®P + 1 — sin®o. - sin*P + sin*asin*f

=1
a
tanQ =—,
11. b
bcos20+asin20
2 tanx PR | tan” o
—=tan® o8y = ————
sin2x = 14tan® = and 14tan* =

LHS’—H[ 2 tan }+F[ tan” ﬂ}

Thtan: d Thtanzd

- —
Substitute, tanf = f

LHS = a i) + b(pmidy )

3k ENEE
- B2_,2
LHS = a( == ) + b(===)
—F B2

LHS = a(2 x ) e b 5= )

P Za” b b —
LHS = ¥ 4o + il

o 3l @
LIJ!IS: 2a” b4-b _:a.b

i N

P a2 h4-b?
LHS = 2t

LHS = Ma’+t)

b2

LHS =1

12. (tanx - 1)2 =

tanx=1, x=45o
/1+sinx
13. Vl-sinx
= \/(1 sm)zc)
_Sl}’l X



1—sinx
cosx

= secx — tanx

14, sin’ a(I+cota)+cos’ o(1+tana)

(sin x)"3*(1+cot x)+(cos x)"3*(1+tan x)=sin x+cos x [To be proved]
LHS= (sin x)"3*(1+cot x)+(cos x)"3*(1+tan x)

[Replacing tan x by (sinx /cos x) and cot X by (cos x/sin x)]

[(sin x)"3*(1+(cos x/sin x))]+[(cos x)3*(1+(sinx /cos X))]

[(sin X)"3*(sin x+cos X)/sin X]+[(cos X)3*(sin X+cos X)/cos X]

(sin x)"2*(sin x+cos x)+(cos x)"2*(sin x+cos x)

[Taking (sin x+cos Xx) as common]

we obtain,

(sin x+cos x)*((sin x)"2+(cos x)"2)

[we know that ((sin x)"2-+(cos x)"2)=1

(sin x+cos x)=RHS

15. A+B+C=nrn
cos A =cosBcosC
= cos(n —B — C) = cosBcosC
= -cos(B+C)=cosBcosC
= cosBcosC — sinBsinC =— cosBcosC
= 1 —tanBtanC =— 1, tanBtanC =2

= cotBcotC = 1/2
tanﬂ—tanﬂ—\/gtanz—ntan1
5 15 5 15

. tanz—sn —tans
15)  1+anZank



2n e
taniz —tantz
= tan% = %
1+tan?tang
— tan®E—tan
15 15

= \/3 =

1+tan25—“tan1"—5

2n T 2n I

\/3 + \/gtan?tanﬁ =tan{s —tanys

2n T 2n T

tan——tan——x/gtan—tan—
5 15 5

543

17.

\ H

X,

tanx= 75, AQ = POcotx

tany= ;—g,BQ = P Qcoty

s

BQ* = AB* + AQ* = &* + PQ*cot’x

P chot2y -P chotzx =a’

_ a
PQ— N 2
cot x—xot'y

18. Let the speed of car=xm/min



30
Q A K 8
tan60= 75 ,PQ=\340
tan30= 35, PQ = BON3
= 340 = (40 + 3x)"3
= 240 = 3x
Time taken by car to reach foot= M = 1.5 mins

19.
tan60= AQ,tan30 = Bg
= 40==+PQ,
BQ=V3PQ
= BO=\3PQ

= AB+A40=\3PQ



=2+PQ/\3=1\3PQ,
2 _ —
= W—Z,PQ—\/E

tanA=l tanB=l
20. 2 3

_2mand  _ _1_ _
tan2A= 3505 = 1 43

__ tan2A+tanB.
= tan(2A+B)_ 1—tan2AtanB

= 43+13
-4/3.173

=3




