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Trigonometric Functions Ex 5.1 Q1
LHE = sect d-sec® @
= sec? 6(39::2 8- 1)
= (1 +tan? g)tan? [+ sec?6= 1+ tan? 6]
=tan” d+tant 8
=tan* g+ tan” @
=RHS

LHS = RHS
Proved

Trigonometric Functions Ex 5.1 Q2
LHS = sin® 9 + cos® @
= lsm2 8}3+ {-:os26')3
- [smzs + 00329] [sa're?s)z -sin®gcos?e + [coszﬁ‘}z } { 3% +6% = (a+b) {az - ab +bz)}
= (s."nzsr + [m:. 5']2 +2sin®8cos? e - 2sinecosie - s."nz'scoszﬁl
adding and subtracting 2sing aos® 9 and
[usmg identity sin®84+cos?e =1 :|
= [:sir'a2 8+ 50529:]2 - 3sin®geos’ e
= [sin?& + o::sz&]z - 3sin®gcos? 8
=1%-3sin®9cos?e ( sin® 8 +ooste = l]
=1-3sin®8oos?s

= RHS

LHS = RHS
Proved

Trigonometric Functions Ex 5.1 Q3
LHS = [cos ecd - zin &) [sec @ - cos8)(tan 8 + cot 8]

; vooosecld = ——  sec 8= y
_ .1 - e 1 s sin g +cr?35' \ sne cos &
sing cos & wmss sihe sing - Loosg

tanh @ = hd. cotg -
cos & sing
L= sin?e|(1-cos?e)[sin8 +cos®a
h 5 e cos 8 cos 8 sin 8
osinte +osto =1
ws?g. 5in?8.1

== 1-sin%8 = os®a, and
sin< 8. o058

1-cos?8 = sin® 8

=l
= RHS
Prowved

Trigonometric Functions Ex 5.1 Q4
LHS = cozecg (secd - 1) - cot 8 (1- cos &)

1 1 cog & 1 1 cog &
= — ——-1|-——(1- s8] cosecd = —— secf = — —otg = —
sing loos e sing s g sin g

{1-cos8) cos8(l-cos8)
sinGcos 8 sing

B {1—-:038}—00928{1—0336']
N sindcos

f1- coss}{l - oosz.S')

sin@cos 8

= % ( 1-os?8 = sin® 6'}
sinfcos




YA -

=(1-cosg) 2=
{ cos }cos&?
= ;ZS -sing

tang-sing { tang = sing - cos .5')
RHS

Proved

Trigonometric Functions Ex 5.1 Q5
1-sinAcos A sin® A-os? A

LHS = ;
cos Afsec A-cosecd) sin® A +ons? A

1-sinAcos A

[sin A + cos A) (sin A - cos A)

11
msd  snA

COSA(

(1 - sin Acos A] (sm A - cos A)

sinA-cos A [1- sin Acos A)
cog | —————
cos A sin A
_cosAsin A
cos A
=snA
=RHS
Prowed

Trigonometric Functions Ex 5.1 Q6

tan A
1-cotd

cot A
1-tan A

LHS =

(s."nA JScos A) {cos A /smﬂ)
= +

AT

_cos A
sin A

cos A

] l {sin A +cos A}{smz

A+0032A—3a'nﬂcosﬂ:]

Using 2° - b% = [a-b)[a + b)

and 3% + 5% = {a+b][az+b2—ab)

sin® A+cos? 4 = 1)

cos A

sin A

cos A :
sin A cos A

o5t 4
sin A (Cos A—sin .4}

sinZ 4
oos A (sa'n.ffl - cos .4)

sin®A-cos® A
oo A sin A (s.l'nﬂ - cos .4)

[sin A - cos A) [smz A +cos® A+ sin Acos A:]

s + =
{zin A - cos A) [oos A - sin 4)
- s

cos A sin Afsin A - cos A)

l+sinAcos A

sin Acos A
B 1: sin A cos A
sinAcosA  sinAcoos A

gec AcosecAd + 1

RHS
Proved

Trigonometric Functions Ex 5.1 Q7

sinfA+cos®A sin*A-cos®a
1LH EY

[Using a® - b% = [a- b) {32 +52 +ab”

[ sin® A+cosT A= 1}

1
c A,
sn A

= oz ecd
cos A




sinA+cos A~ sinA-cos A

{sin A +cos A) {smz A +e0s? A-sin Acos A] {sin A - cos 4) [smz A +cos?
= +

{sin A +cos A) sinA_cos A
[Llsiﬂga‘3 +b7 = [a+b:|{az+b2-ab} and&a®-b° = I:a -b][a‘z-l-bz-i-éb”

= (1 -sinAcos A)+[L+ sin A cos A) { sin®A+cos? A = 1}
=2
= RHS

Trigonometric Functions Ex 5.1 Q8
LHS = [sec Asec B +tanAEansz —{sec AtanB + tanAsech
= (sec AsecB)” + (tan AtanB)” + 2sec AsecB tan A tanB
- [{sec Atans}z +(tan Asec B]2+2secAranB£anAsecB] [Using{a +.':,|}2 =&t +b 4 Eab]
—sect Asec?B+tan® A tan? B+ 2sec A sec B tan A tan B
—-sec? A tanf B-tan® A sec®B-2sec AsecB tan A tans[us.ing (ab]z = 32521
= sec? Asec? B-sec? Atan® B+ tan® Atan®B -tan® Asec® B
- sec? Alsec B - tan® B) + tan” Altan® 8 - sec* 8)
=sec? Al-tar? A1 [ sec? =1+ tar’ 0 ]
—sectd-tanfd=1

=1l+tan? A-tan’ A
=1
=RHS

Proved

Trigonometric Functions Ex 5.1 Q9

1+c0s8+35in8

Bl l+cos8-sind

. [[l+cose}-—sin9]x {(1+cos8)+sin8)
[1+cos8)-sing  (1+cosd+sing)

i {[1+cos&]+s;'n8)2 Using (5 +b) (2 +.8) (s +b)°
[1+cos€}2—s!n26' &(a+bjfa=b) = &7

{1+cr:;s.'3|)z +sin 8+ 2sin &(1+cos &)

Using (a +b}2 Zarb?s Eab)
14+cos?9 +2cos9 - sin?g

1+cos?B+2.1 coso+sind+ 25;}1.9{1 +oo56'] {LI " i 29]
= SINg s = 1-C0%
1+cosz+2cose-(1-oos28]

141+ 2cos8+2sing(1+cos &) [U' - 25 1}
= siNg sin™ &+ Ccos -
1-14+cos?0+00s°8+ 20058 2

2+2c0s8+23in8(1+cos8)

2co929+2c039

_ 2{1+cos8)+2sing(1+cos6)
) 2c0s 8[cos 8 +1)

{1+cosa)(2+2sin8)
= 20s8(1 +cos 8)

=1+ﬁn9
cost
3 1+sinfd 1-—siné
cosf " 1-sind
_ cos29
cosf(1—sind)
cosf




" 1—siné

Trigonometric Functions Ex 5.1 Q10
tant s cot? s

LHS = 2 =
l+#an 8 Ll+cot g

 tang - 5ing
_ sin® 8 " s ' T cos &
in® 2 cos @
cos o1+ sz‘g sinta| 1+ 0?928 and cot &= =
cos< 8 sin© g sing
singcos? e cos® 8 sin? &

cos® 8 {0032 8+sin° 6') sin®a {sz & + cos? .9}

3 3
SIEE + CO,S e { cosZ 8 +sin?o = 1}
cos & sing
sin*o+coste

sin@cosd

z z
{smz 9} + [0032 .5'} +2sint 805t 8- 2sintcos? o ] ] s s
= ; {addlng and subtracting 2 sin 8 cos .5')
sin8cosd

2
{smz g+ ooszs':] -2sin®ocost g

sin@ s &

12 2sin‘8omsie :
= o [ sin®8 +cos® 6 = 1}
sin@cos
_1-z singcos® &
sin8oos 8

EHS
Proved

Trigonometric Functions Ex 5.1 Q11

e sin®a a cosZ g
l+cotd 1+tans
sin® e cos® g cos & sng
. s : 9( cof & = — ,tan g = ]
1+cx?s 14 50 sin g cos 8
sing cos 8
B sin? g cos® 8
5RE@+0s8  cos@+5ind
sing cos &
sin®a B cos® g

sinG+cos8 ocosf+sing

3

sin&+cos 8- {sm +rcos® .5'}

sin8+cos 8

sin &+ cos & - [zin 8 + cos 8) {smz & +cos? 8- sinBoos 9)

sind+coos g

{Using a7 +b%= (a2 +b)[az +hE - ab])

(sing + cos &) [1 -{1-sn&cos 8))
sne+omssd

{Usingsmzs +coslg = 1)

sinBcos 8
= RHS
Proved




Trigonometric Functions Ex 5.1 Q12

1 1
+
sect @ -ros? 8 cosec?d - sin?a

LHS = [ ]sa’nzecosze

1 1 :
£ + sin® gcoste

1 1 .
~cos? 8 ( 5 —smzsj

cos sin< g

1 ik .
= ik e sin®gcste
l-cog™2 1-sin™8

o528 sin? g

cos® & i sin® 8
[1 - cos® .5') {1 +cos? .5') [1 - sin® .5'] {1 + s5in® .5'}

sin®8cos 8

Using 1-3%=1 —{32:]2

= {1— az) [1+ az)

2 .-
= Lo e + Akt sinZocnsta
sa’n28[1+co329} 0032.5'[1+3a'n2) & 1-sin®8=cos28

Using 1-cos28 = sin g

0034.9{1+ ain? .9} i S,-n49{1+m529) y 2
) Sll-nzgcoszg{l+00829}{1+3a'n2.9} LR

B cos* e +sin®8cost 9+ sint @+ costasint o
[1 +oo326') [1 + sa’nzs)

2 2
[0032 .5') + [smz .5') +2cos285in" 8 - 2cos? 0sin® @ +sin® cos? @ + cos® g sinte

[1 + 0052.5') {1 + sin® .5')

[adding and subtracting 2cos? 8 5in? .5']

2
[-:'r:ns2 &+ sin® 6') - 2cos? @ sintd +sin® cost e {co32 & + sin® 9)

1+3in?@ + o520 +5in” Bcos® @

12 - zcos®osinfo+sin®ocos®al

1+1+sinZocose

1-sinecosle
2+ singcos?o

EHS
Proved

Trigonometric Functions Ex 5.1 Q13

LHS = 1+ tan o tan ,5)2 +[tanw - tan ,5)2

=1+ [tana + tan ﬁ)z +2. 1tanmtan § +[:tanac)2 + [tan ,8)2 —Ztanm tan 8

(Using {a+b)2=az+bz+zab and (a—b)2=az+b2—zab

=1+tan2a—tan2,8+Efanmtanﬁ+tar?2a+tan2ﬁ—2tanactan,8

=l+tanfa+tana-tan® g+ tan g

= secia +tan2,a{1+ ranza} [ 1+tanie = secza]

sec?a + tan? §.sec? @

secla {1 + tan® ﬁ}

a ) a Ak




= FECT @, Fe0T J i l+igh™ = 392‘7ji}

EHS
Proved

Trigonometric Functions Ex 5.1 Q14

{1+cot8 +tan 6') (sme - CDSQ}
LHS =
sec 8 - cosec g

8 ing ]
fq B0, SI -.-cofS:CDSS,t 9_sm8
sing  cosd cosd

1 1 1.
—_— sac & = JCoFech = —
cost e sinT e cos & N g

i w528 +5in g
% [sin&-cass)

SRt e —-cosT g

cos” 8sin’ 8

: 3 3
) [singcos 8+ 1) sin® Bcos 8.{3.1'n9—0359} [ T TR S 1)

sin8cos 8. {sm3 8- cos?® 9}

B (1+sin8coss) sinocos®o. [in & - cos 8)

B [sing - cos &) {s.l'nz 8 +rcost g + sinGcos 6')

(1 +5in Soos 9} sinfecost e
{1 +35in .9-:03.9)

= sinfocose
EHS
Proved

Trigonometric Functions Ex 5.1 Q15

LHS = 28hfeosd -cos8

1-5in8+sin®e - cos?e

cos@f2sing-1)

1-cos28+ sin” & - sind

cos & (2 sin 6 - 1)

sin® &+ 5in 8 - sing

‘ 1- casts,= S."."?2|5':]
cos8(2zing- 1)
25inc8 - sing

0099(2 sing - 1)
singfz2sing -1}

cos &
sing

=cotd
= RHS
Proved

Trigonometric Functions Ex 5.1 Q16
LHS = cos 8 (tand + 2) (2 tan & + 1)

S sm'.9+2 23m9+1 e sing
cog & cog & cog &

(2in 6 + 2005 8) (2 5in & + coz B)
= cos
cos g, cosd

[25in2 0+ sinscnss + 4sindcns 8 + 2ens? 8)

{ #-b%=(a-b) {az +5% 4 ab)




cog &

2 ‘sm2 8 +cos? .5':] +5sin8cosg

cos &

- 2+5sinfcos [ sa’n28+cosz.5'} ol
cos g

o 23 o Esinfoosd
cos & cos &

=2s5ec8+55n8
= RHS
Prowved

Trigonometric Functions Ex 5.1 Q17
2s5ind _
l1+cos @+sing
- 2 sin 8(1 —cos 8 +sin 68) _
{(l1+cos 8+sin 81 —cos 8 +sin 8)
Z2sing(l—-cos 8+sing)
= - 2 2 =X
(1+sin 8)° —cos” 8
- 2 sin8—2sin Bcos 8+2sin%8 _
1+5inZ 8+2sin @ —cos® @
2sin8(1+cos 8—-sing)
== =X
25in°@+2sin @
2s5in 8(1+cos 8 —sin8)
= =X
25in 8(l+sin 8)
+ i
= ! Cloj_ Sin ;m 2 =x [Cancelling the 2 sin 8 in both Numerator and Denominatar]

Hence Proved

x [Rationalizing the denominator]

Trigonometric Functions Ex 5.1 Q18
Now, mosd = «.l'l -sing
z
1- [az - bz}

{az +.b2}2

[az + b2}2 - (az - bz)z

i \r {&2 +.'i32:]2

“5.~2+.b2+.5~2 —bz}[az +h% - 5%+

& + b
(287 x2p?
& + b7

¢ } ‘USing){z—y2 ={X—y)(x+y}}

Mow f=angd= ——




seCH = — — = — mam i
cos & 23h ! =

1 3% +b" ;
and msecd = e 2 [frum (I}}

Trigonometric Functions Ex 5.1 Q19

a+b a-b
+
\/a—b \/a+b

a a
F+]_ F—l
= ; + 1 [Dividing both Numerator and denominator by b]
ol —+1
b b
_ tan@+1+ tan g -1
tan 8 -1 tan g+ 1
sin 8 sin 8
+1 _—
_ cos @ + cos B
,\ smB_1 S|HE'+1
cos 8 cos 8
sin 8 +cos 6 sin 8 —cos B
_ cos B cos 6
sin @ —cos @ sin 8 +cos &
’\ cos 6 cos 6
- 5in 68 +cos & o sin8—cos B
sin 8@ —cos @ s5in 8 +cos 6

sin8+cos 8+s5inf8—cos B

\/sinz 8 —cos® 8

2s5in g

5in 8 — cos® 8
Trigonometric Functions Ex 5.1 Q20

Given =tand = =

asind-bcoosd _ 3% - bt

To shiow: : i -
asin@+hbcosd  3°+h

Since, tan g D
b
singd
:> = -—
cosd b
= bsing = acos @ = 1(say)
= sa’n{?:%and cos.‘.?=£
ad bi
s asa_n&?—bcos@ __b 3
asind+boos g ﬂeri
b El




g% 4pt
Proved

Trigonometric Functions Ex 5.1 Q21

Given, cosect - sinfd = 3°, 5008 - cos 8 _ h3

To show: ah® {az +b2} =1

Since, cosecd - sind = 3°

S - —sing@=23" oS ecd = _1
sing ging
1-sin®8 3

= T o = !

sing
ws2e 3 -z 2

= = =a [-.-l—sm & = cos 6'}
5ing

ms%e
= =—
sin 13.5'

gince, L—co39=b3 v osecd = -
cosg cos &

1—-:0329=b3

=
cos &
.-
= Sl 9=b3 [ 1—0052.5'=s.fn29)
cos &
i 2
1l g
= b= é
mslia

3

sa’n%e cos%& .S‘."."?%S' 003%5'

' [COS‘ %8 + 50 %5‘]
B 2 2
oos Aexsm AS‘ sa’n%s.cos %6‘

= ms?8+sin’e
=1
Prowved

Trigonometric Functions Ex 5.1 Q22

Let,
cotd (1 +sing) = 4m —
and, cotS(l & Sin.S') = 4n ———(ii}

To show: {mz - n2}2= feele)

From {i} and(ii}, we get
coté {1+ sing) cotd (1 - sing)
e T PR T e W T e
1 4
2
LHS =(m2—n2)
- {{rm+) - )

= [m+n}2 {rm - n]2

: ; z ; 5 2
~ [cote{l +sing) +cotafl - sms}] [cote{l +sing) - cotafi - sms}]
4 4

> . 2 . i 2
[cot8{1+5|n8+1—5|n8)] [c0t9(1+5m.9—1+5|n8}]
= »
4 4

2 a +2a




=22 T g T i dhGin?e
16 16
2 2
=cot8x0?5 Ssinzs -.-ctS-C_DSS
1a sin® & sing
cotd cotg ; )
= ® x{l— smzs) [ cos2 & =1 - sin® 6']
4 4
cotd(1+sing) coté{l- sing)
= b4
4 4

=

Trigonometric Functions Ex 5.1 Q23

4—3{m2—1)2

To show: sin® 8 +cos® 8 = Jwhere me < 2

Since, sin@+cosd=m )
= (sa'n.5'+cos.5')2= e

= 2o +ool P+ 28N Boosd = M

= 1+ 2singcos g = m? [ .S‘."."?2|5'+CO.S‘25'=1}
= 2sindcosd=m- -1

2
. me-1
ol R ooz =

(i
© LHS = sin® 8+ cos? 8
= [sin? 9)3 + [cos? 9)3
= {sin? 9 + cos? 8) [sin? 5] + {052 6} - sin? so0s? 6]
= 1. [{smz .9}2 + [oos? 9}2 +25in? 8c0s26 - 25in® So0s? & - 5in® 9 cos? .9]
(adding and subtracting 2 sin? 8cos? )
= [sin® 8 + cos? 9}2 - 3sin®Gcos?e

1-3sin’8cos?a

1-3 {sm &cog 9)2

R

= 1—3u[ﬁom [ii])
4—3[m2—1)2

= waheremzﬁ 2

EHS
Proved

Trigonometric Functions Ex 5.1 Q24
[HS =ab+a—-b+1
=(sec 8 —tan B)(cosec +cot )+sec 8 —tan 6 —cosecd—cot 8+ 1

sin 8 1 cos g

z[ 1 _sinej[ 1 +c058]+ 1o asing 1 _c058+1
cos 6 cos 8 J\ sin@ sin 8 cos 6 cos B sin B sin 8
1 1 cos 8 sin 8 1 1
B sin & cos 8 i cos 6 * sin®  cos @ * sin &8 “tangxcot g+ cos 8
1 1 i 1 sin 8 1 cos 6
=— + — - -1+ - - — e +1
sin 8 cos 0 sin @ cos 0 cos 0 cos 6 sin @ sin 8
_ 1 sin @ cos 8
T sinfBcosB cos@  sin B
1 sin cos g

sin & cos 0 cos @ sin 8
1-sin8-cos’ @

sin B.cos &
1 —(cos® 6 +sin° 8)

sin 8.cos &

Timme

= —— =0=RHS. Hence Froved
sin 8.cos 8

Trigonometric Functions Ex 5.1 Q25

| f1-sina R+ singl

cos @ sin B sin &




REER |'|.[1+3m6' +“JI1— s.l'n.9|

[Jl - =in 9]2 + [Jl + =i 9]2

J{l +3ind)f1 - sing)

1-sin@+1+sing

\fl—smz.f?
2 ] ;
= ( 1-sin?9=cos%a ::>«|'1—san2.9=cos.9)
cos &
= -2 wrc8cn 200880
cos & 2
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Trigonometric Functions Ex 5.2 Q 1
We have,

cosec?s - motfe=1

= cosec®® =1+ oot 8

T

= cosec & = ++f1+ cot?g

In the third quadrant cosec? is negative

cosece = -1+ cot?e

2
=-J1+ E CDt.S'=E
5 5

N 144
25
_ 169
25
_ 13
g
Ccosecs = —E
)
1
Mow, tand= ——
ote

We have,

sin?8+rcos?o=1

= sin?8=1-cos’8

= sing = +4f1- cos® &

In the 2" quadrant sin& is paositive and tang is negative

sing = y1- cos? @

SN

and, tan&= —=—=—\|F3_-

Maow, cCosecd= —= —= —

b
b




secd=_—- =~ = -3
cos &

|
L 1

-1

1
and cote—m__ﬁ E

Hence, sin9=§, tanS=—J§,

2 -
cosecd = —=, secd = -2 and cotd = =

7

In the third quadrant cosec? is negative

cosecd = —af1 + cot? @

- f1418
Q
_ 25
=
__§
3
M aw, 5in9=;=i=£
cosecd -5 5
3
and, cos@= L:i: j
secd -5 &
4
) -3 -4
Hence, sind = —, cosd = —,
g g

cosecd = —EJ seco=_"2 and cate= 2
3 4 3
We have,
sin8+cos?o=1

= cosfg8=1-5ing

= cos@=+41-sin @

In the 1™ quadrant cosd is positive and tan@ is also positive

cos8 = 41— sin® g

2
E ) i
=z sing ==
5 5
I
25
_ 16
3
4
5
3
g Tt 3
and, tan9=£=£=_
cosg 4 4
5
Moo, CDSE’CS:;:i=E
sing g 3
3
Secg=;_i=£
0s & i
5
and, CDtS=L=l=i
tang 3 3
4
4 c 3
Hence, cos8=—, cosecd = — L tang ==,
= 3 4
secd = 5, and cotg = *
4 3

Trigonometric Functions Ex 5.2 Q 2
we have,
sing+coste=1

= cosi8=1-sin8

= COs 8= +4f1- sin” &




In the 2% gquadrant cosé is negative and tang is also negative

CO5 8= —f1- sin* &

AT b e

13
o 144
169
_ 25
169
5
13
12
and, tan@d = =ing =£=—E
cose  -% g
13
Mow, secds= ! =i=—£
cosg -5 g
13
secd +tané = —E—E
5 &
_-1l3-12
&
_ ek
=
=-5
= secd + tand = -5

Trigonometric Functions Ex 5.2 Q 3
We have,

. 3 1 3
sing =—, tang=— mdlcgcne
5 2 2 2

= & lies in the second quadrant and ¢ lies in the third quadrant.
Mow, sin<g+costd=1

= cosig8=1-5in%8

= £os 8 = +J1- sint &

In the 2% guadrant cos@ is negative and tan & is also negative

£O5 @ = —J1- sin® &

H
1_[3]
5
-2
25
__Ji6
&
4
&
= c059=—i
5
3
and, tang:ﬂ:i:-i _____ 0)
cosg -4 4
5
Mo, Seczﬁ—tan2¢=1
= seczﬁ = 1+tan2¢

= secd = i-.|'1+tar12¢

In the third quadrant secgd is negative




= secf=-"1 - ————-

gtand - ﬁsecﬁ

o3 6(4]

gtané -

Trigonometric Functions Ex 5.2 Q 4

We have,
sin@ +cosd =10

= Sing =-cosd —— - - -
- sing -1

cos&
= tangd =-1

W know that,

secig-tanfe =1

= sec®d =1+ tana

= secd = 41+ tan® &

=
Lcecd =—§

[by equations (i) and (i))]

In the 4™ quadrant secé& is posifive.

secd = 41+ tan® &

L)

= J1+[-1)
=41+1
-
1 1
cosé = SECS_E

putting Cos8 = = in equatian fi}, we get,

N

. 1
Hence, sind = - —= and

1
cosd = —=.
N N

Chapter 5 Trigonometric Functions Ex 5.2 Q 5.

We have,
3 3
cos8=-—, andrs<8< —
= 2
= @ lies in the 3" quadrant

we know that,

= Sing = +4fl - cos® @

In the 3" quadrant sing is negative and tan & is positive.

sing = —f1 - cos® &

cosg = —E
5




and,

Mo,

and,

25
B 4
5
sing =-—
-4
tans_ﬂ_i=i
S8 ﬁ 5
5
CDSECQ:#:L:i
sing -4 4
5
seCd = =i—j
cosg8 -3 3
g
cotd = =i=g
tang 4 4
3
-5 3
cosecd + cotd Ry
secé -tang -5 _ 4
3 3
-5+3
_ 4
-5-4
3
2
-4
_9
3
2 3
=22
4 9
1
&]
cosecf+cootd 1
secd - tang =]



RD Sharma
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





