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Solutions
Class 11 Maths
Chapter s
Ex 5.3



Chapter S Trigonometric Functions Ex53 Q 1i

. Ex . o
Sin—=sin|25r - —
3 3

P . .
= —smg [ sirnf2x - 8) = —sme}
_=B
2
Chapter 5 Trigonometric Functions Ex 5.3 Q 1 ii
2060° = 177 e 7 = 180°)

L SIin3080" = sinl7x
=0 (- sinnr =0 for all ne z2)

Chapter 5 Trigonometric Functions Ex 5.3 Q 1 iii

tan£=tan or -
&] &]

=- tang [ tan(2r - ) = - tan 9]

i
N

Chapter 5 Trigonometric Functions Ex 5.3 Q Liv

1125 = 67 +%‘,7 - 180"}
B + —] [ cos {—9] = cos 9}

[ cos(2kr +8) = 38,k € n)




Chapter 5 Trigonometric Functions Ex 5.3 Q 1.v

tan315" = tan [237 - %J

=- tan% [ tanf2r -8) = - tan 9)

=-1
Chapter 5 Trigonometric Functions Ex 5.3 Q 1.vi

sin|ar-Z
5]

(7)

sin L [ 3r - g lies in second quadrant]

sin 510°

a]
1

2
Alternative solution

5N 510" = sin [3;r - g}

=sin {x - g] { sa’n(Ex +.9} = 5in &, as sine is periodic with period 2:7)

{ sinfs - 8) = sin .5'}

Chapter 5 Trigonometric Functions Ex 5.3 Q 1.vii

o5 570" = cos [3:7 + g]

m[g[g]]

[ g] [ cos (27 +8) = cos 8, as cosine
=cos|m+ =

is periodoc with period 25

=—ms2 { cos{ﬂ+.9]=—cos.9)

Chapter 5 Trigonometric Functions Ex 5.3 Q 1.viii

sin(-330°) = sin [- [2;7 - %J]

=sin|e2r -2 o sin[-8) = —sing
sm[x GJ [ sm{ } sm)
N . .
=- [— smg] [ sm{2ﬂ - 9] = -s5in 5')
=sinZl
3]
L
-

Chapter 5 Trigonometric Functions Ex 5.3 Q 1.ix

osec {— 1200‘) =osec [— [?:r - %H

= cosec [?Jr - %J { cos ec{—s] = —cosec.‘})

=—cosec[2 X3ﬂ+[ﬂ—g]]

~msec is periodic of period 27,

=—COSE'C{£—%] cosec(2ﬂ+8)=cosec(2nﬂ+9)
=cozecd forallme M
= —cosec% [ msec(r-8) = cosece]
B -2
N
Chapter 5 Trigonometric Functions Ex 5.3 Q 1.x
tan [-585°) = - tan (585) (. tan {-8) = - tan 6)
= -tan {3:7 + 1}
4
= —tan [2#+{H+%J] [ tan (27 +8) = tane)
= —tan% [ tan [ + &) = tan 9)

=-1

Chapter 5 Trigonometric Functions Ex 5.3 Q 1.xi
I3 4




cos [855"] =Cos LS;:— 1J
4

m[gz[z]]

= cos [x—EJ { cos {2kx+8) =cos & for all & eN}
4
=—cos% [ cos(;r—s)=—cos.9)
it}
N3

Chapter 5 Trigonometric Functions Ex 5.3 Q 1.xii

5in1845 = sin [10;7 + %J

= [2 x5:r+£]
4

=sing { sin (2kr +8) = sing, for all k « N)
1

N

Chapter 5 Trigonometric Functions Ex 5.3 Q 1.xiii

cos1755° = COS[IDJT - %J
= cos[2x5ﬂ—£]
4

= cos [ cos (2kr - 8) = cos @, k eN)

z

4
"R

Chapter 5 Trigonometric Functions Ex 5.3 Q 1.xiv

4530° = [25£+%J

5in4530 = sin (25:7 + %]

= SJ’n[E x12r + [JT +%J]

= sin [;7 %J [ sinf2ka +8) = sing,k e N)
. . .
=-sing [ zin [r +8) = - sin 6'}
-t
2

Chapter 5 Trigonometric Functions Ex 5.3 Q 2.i
LHS = #an 225" cot 405" +#an 765" cot 675

= tan x+£ cot 2}7+£ + tan 4-Jr+i cot 4-;7—E
4 4 4 4

—tanZ, cor1+ran1x[-cot1] [ cot[4ﬂ—i]=—oor1]
4 4 4 4 4 4
=11+1.{-1)
=0
=RHS
Proved
Chapter 5 Trigonometric Functions Ex 5.3 Q 2.ii
LHS = sin EI—JTCJDSE +COs ﬂ3#‘;35—Jr
3 ) 3 3]
= sin [3;7 - E] cos [4:7 - EJ +Cos [4}7 + EJ sin [6:7 - EJ
3 a] 3 a]
= sin %cos % +cos % [— sin %J [ ginfér - 8) = -sin 5']
_BL B [—1J
2 22 2 2
R
4 4
L2
T4
N 1
Tz
=RHS
Proved

Chapter S Trigonometric Functions Ex 5.3 Q 2.iii

LHS = cos 24" + 005 55 + 008 125" + cos 2047 +cos 300°

an am ~ro 4 en o




=005 2% + 005 204 + 00500 +C005 LLo + 005 JUul

A
=cos 24 +cos (Jr+24“)+00855" +cog [Jr—ES" ] +cos[2;r— %J

=cos 24" - cos 24" + cos 55° —00355’+COS%

= Cos

W=

1

2
RHS

Proved

Chapter 5 Trigonometric Functions Ex 5.3 Q 1 2.iv
LHS = tan{-225") cot (-405) - tan (- 765" | ot [575°)

=-tan225"{-oot405‘}+tan755“cot?55‘ [

=tan|r+Z|cot|en |+ tan|d4r + Zlcot|4r -2
4 4 4 4

=tanicoti+tan£x[-cotiJ o cot {4r - 8) = - cot 8)
PR 4 4

votanf-8) = - tang
& cot(-8) = -cote

=1.1+1(-1)
=1-1
=0
=EREHS
Proved
Chapter 5 Trigonometric Functions Ex 5.3 Q 2.v
LHS = cos 5707 sin 510 + sin (- 330 cos {-300°)

PAT P . " gsin{-8) = -sin g and
= o8 [3;7 + EJ sin [317 - EJ - &0 330° cos 390°

cos[-8) = cos 8

T . . T T
-Co5 —Sin—-5in| 29 - — |cos |27 + —
] &} ] &}

—sinZoos L asinl cos T [ sin(2r-8)=-sing)
[&] [&] &} [&]

=0
= RHS
Proved

Chapter 5 Trigonometric Functions Ex 5.3 Q 2.vi

LHS=1&:‘.'r'.'£—2£n'n4—’?—iu:osel:2 zlin
3 [a] 4

i o 2 T
tan|4s - 2 —ESm—E_iX{\E) +4COS2[31T——J
3 3 4 [a]

T4 4cos
4

T
u]

oban 43—1 =—tan£Jcos Bﬂ—i =—cos£
3 & =] =]

2

: 3 3

SForainT o T an X2
NE sm3 2+ x[z]

—tanZ_zsin|e-Z —Ex2+40052
3 3 4

J37 i3 3
——\1'5—2)(?—5+4XZ

CRNCEERE
_2"]@—3+6

2

e 3+E
2

3- 443
2

=RHS

Prowed

Chapter 5 Trigonometric Functions Ex 5.3 Q 2.vii
Sr

LHS = 3sin T sec T - 45in oot T
i} 3 ] 4
=3xlx2—48."n:r—£xl
2 6
. - .
=3-4sin = vEinlrs -8 =sng
. (- sinfs - 8) = sins)

1
=3-dx—




=3-2

=1

=RHS
Proved

Chapter 5 Trigonometric Functions Ex 5.3 Q 3.i

cos [2r + 8)cos ec(2x + 8)tan {% +9]
LHS =

ser [£+9] cos Goot fr +6)
2

wtan|Z+8]=-cots
ooschosecS(—cotS} 2

—-cosect cosfcot @ T
& sec E+.‘5' = —cos ecd

=1

= RHS

Proved

Chapter 5 Trigonometric Functions Ex 5.3 Q 3.ii
cos ec [90“ + 9) +cot {450' + 9) tan [180' + .9) +sec [180' - 9)
LHS =

cosec{gu‘ -9)+ran[1su' -.9) tan {360" +9)-se-:(-9)

sec8+oot|2r+ L+ 8
2 tand - secd

sec @ - tand tand - secd

{ cos eC[QD' +9} = sec &, cos eC[QD' + 9} = sec @, tan {180' - .5'} = -tand sec(-0) = SE.'CS‘)

secd +cot[g+9]

S [ cotfar +8) = cots)
sect - tand

_secs-tand ¢ oot| 548 = ~tans
secd -tand 2

=1+1

=2

=REHE
Proved

Chapter 5 Trigonometric Functions Ex 5.3 Q 3.iii
sin [180" + s)oos {90‘ + .9} tan [2?0' = .9) cot[BﬁD“ e 9)
LHS =

sm{Sﬁﬂ' - 8} 003[360' +9)cosec {-8)sin {2?0“ +9}

sing - sing) oot (- cot 6) tan{z?ﬂ“ . ‘9} =cotd
- sin8cos 8 (- cosecd) {- cos 4) o 30 [2?0- +5.) o
Cosdg
. . . oot =
_ m SR X ENE K008 0 xC00s B XSG =2 sing
-5 Ex 058 x 5M 8 xsind@xcos8 1
& cosect = —
sing
=1
=RHE
Proved

Chapter 5 Trigonometric Functions Ex 5.3 Q 3.iv

LHS = {1+Cot.9— sec[%+9}}{l+cot9+sec[%+9}}

= {1+cot9— [—cosece}}{1+cot9—cosec.9}

[ sec [% + E"J =-C0% E'CQ]

= {{1+cot9}|+cosec.9}{[1+cot9}—cosec.9}

= (1+cot6')2 - cosec®

= 1+0t? 8+ 2cot8 - cos ec?

=cosec’ + 2eot @ - cos ec? { l+cot?a= cosecze)

= 2cot 8
= BHS
Proved




Chapter 5 Trigonometric Functions Ex5.3Q3 v
tan [90° - 6) sec {180° - &) sin(-8)

te = sirr [180“ +.9)cot[350“ - .9) cosec[gn“ - 9}

cot @ x - sec @) = [- sin )
= sine x[-ote) xseco
1
RHS
Proved

Chapter 5 Trigonometric Functions Ex 5.3 Q 4
LHS = sin? 2+ sin® L + sin? i + sin® bt
18 9 18 Q
I ysin® i +ain? Ly gint? i
18 a = 18
=sin?|Z- 144 + sin® i wsin? oy sin?| I8
2 Q = Q 2 9

2

sin

2 2

18
= Cog 4—’T+,5“a'.f'a2£+-:oszi sa’n[f—e =COS.5']
Q Q 9 2

=1+1 [ sa’n25'+cosz.9=1)

dr ;
—+ 2N
=

=2
=REHS
Prowved

Chapter 5 Trigonometric Functions Ex 5.3 Q 5

LHS = sec |27 —gsec|a - 27 s tan |27 40| tan[o - 27
2 2 2 2
= 580 3—”—5‘ sec—E—X—S + tan 5—”+8 tan—gl—s
2 2 2 2
3 3
=—CDSECS.SEC[?X—S]—C‘Otﬁx[—]f&n[?ﬂ—ﬂ]

[ sec [3;2—”— SD = -cos ecd, sec(-8) = sec 6, tan [5?’7+9] = —coté8
& tan (-8) = - tan 8)

5
[ sec [?ﬂ - SD = cos ecd
= -—msect xoos ecd - cot O x(-1) xcot @

& tan [3;2—”—.‘5'} = ot 8

=-msec®+cotie
= —msec®®+oosecd- 1 [ cosec’d = 14 cot® 6'}
=-1
= EHS
Prowved

Chapter 5 Trigonometric Functions Ex 5.3 Q 6

We have A+8+C=x ( sum of 3 angles of a triangle is & = 180':]
= A+EB=g-0C

= cos (A +8) = cos (7 - C)

= =-cosC [ cos[x—&]:—cose)

= cos[d+8)+cosC =0

Proved
Chapter 5 Trigonometric Functions Ex 5.3 Q 6 ii

We have A+8+C=x ‘ sum of 3 angles of a triangle is 7 = lElD'}
= A+E8=85-0C
A+8 rg-0C
= R
2 z2
A+8 1 C
= - _=
2 2 2
A+E T
= cos = = s |—-—=
z z 2
= =ss'n£ voos|Zog|=sing
2 2
[ +5J . C
Hence cos =sin—
Proved

Chapter 5 Trigonometric Functions Ex 5.3 Q 6 iii
_ i : - N o



prl e e e — RISy

= A+8=x-0C
A+ 8 r-C
= -
2 2
A+ £ T <
= = o—— —
2 2 2
= tan [ A8 pan (25
2 2
=Cof£ otah 2—8 =cotd
2 2
Hence ran[’“s]:oor%
Proved

Chapter 5 Trigonometric Functions Ex 5.3 Q 7
A,B,C,D are the angles of a cyclic quadrilateral in order,
A+C=x & EBE+D=rx

= r-A=C & r-D=E
= cosfr-A)=cosC ... fi)
B cos(x—D)=cosB (ll]

Mo, cos[len' - A) +cos [180" +B) n {180“ +c} ~ sin {90“ +D)
=cos C+[-cos8) - cosC - cos D

[ cos [180' +B} =-cos 8, cos{lElD" +C‘) = -0osC & using [l])

-cos & -cos D

-cos & - [-cos 8) [using (ii):]
-cos 8 +cos 8

n]

Proved

Chapter 5 Trigonometric Functions Ex 5.3 Q 8i.
Cosec [QD' + .5'} + x cos & oot ‘QD' + 9) = sin ‘QD' + 9)

= sECH +x 05 Ox (- tang) = cos 8

(- sin &)
+xcosfx~— ! -cosa
msE

=
cos &
1 ]
= — _-xsih@=cosd
cos &
l-wsinGoosd
= —_— =058
cos &
= 1-xsin@cos@=rcos?@
= 1-rcos? 8= xsindcos @
= 5in° 8 = x sin@cos 8
= sind=xcosd
5inG
= =
cos 8
=tand

Hence x = tan &
Chapter 5 Trigonometric Functions Ex 5.3 Q 8. ii.

We have x cot {QD' + 9) + tan {9 0"+ e}sm 8+ cos ec {QD' + 9:] =0

= x{—rans}—cotexsa'n9+sece=D
cos & .
= —xtand - " xsind + =0
&g cos &
sng
= -x -cos &+ =0
cos & cos &

—xEind-cosio4l

= a
cos &

= —wsind+1-cosfa=n0

= —¥5ng +5in?8 =10

ind=sin’g




sin®@
= H= —
sing

= X =35ng

Chapter 5 Trigonometric Functions Ex 5.3 Q 9. i.
LHS = #an 720" - cos 2707 - s/in150° cos 120°

tam 4 — cos 3—’7 —sin|aZ]ems| 24 2 [ x=1EID"}
2 6 2 6

D—D—sa’n%[—sa’n%} [ tanng =0 for aIIneZ&cosB?ﬂ=D]

. ki
sin? 2
=}

[}
—
ra| =
o

T

=RHS
Prowved
Chapter 5 Trigonometric Functions Ex 5.3 Q 9. ii.
LHS = gin 780° sin 480° + cos 120° sin150°

=sin|d4r+Z|sin|35 -2 wcos| L+ 2 |sin|x-Z [ T = 180“)
3 3 2 6 o]

. E ..
LER [4}7 + —J = Zlh—=
T T & T 3 3
=2 —xEN—+| -8 —|5h =

3 3 [&] 5] . L .
& sin|ds-—|=sh=—
3 3

o[t

x

|y

P~
P~

E

| w

L

ra| =

= RHE
Proved
Chapter 5 Trigonometric Functions Ex 5.3 Q 9. iii.
LHS = sin 780" sin 1207 + cos 240° sin380°

. x . I ko ki . I
=sin|d4r+—|sin|—+—|+C08 |7+ — [SIN| 27 + —
3 2 6 & 5]

. ki I . x
=S = KO0 — =08 — X[+ 80—
3 & 3 { GJ

na
na

Chapter 5 Trigonometric Functions Ex 5.3 Q 9.iv.
LHS = s/n 600" cos 290° + cos 480° sin150°

—sin|ar+ Zlcos|2r + Z|vcos|ar- Z|sin|s- 2
3 4] 3 5]

.1 kg E P . m . kg E
=—5iN—008f — - 0§ — - §in— vEn|3s+ —|=-5n= & 5|35 - —=|=-cos —
3 ] 3 3 3 3
B Z I CRIE W
2 z 2z




-4
i
=-1
=RHE
Proved
Chapter 5 Trigonometric Functions Ex 5.3 Q 9.v.
LHS = tan225° cot 405" + tan 765" cot 675"

—tan|r+ L|otler+ L+ an|4r + |t 4 - 2
4 4 4 4

stanLeoorl v tanl|-cor L
4 4 4 4

= 1.1+1.{—1}

=1-1

=0

=RHS
Proved





