Ex 5.1

Q1

LHS = sec* 8 —sec? g
= 5802 6(5&::2 8- 1)
= (1 +tar? 8)tan? [ sec?d =14 tar? .5!]
=tan® 8 +tan* @
—tan® 8+ tan” 8
- RHS

LHS = RHS
Froved

Q2
LHS = 5in® 6 + c0s° @
= {s:n3 S‘}a + {cos2 6‘}3

- (smz.g + ms’&} {smzﬁ)z —-sin*Boos 8+ [coszﬂ'}z ‘ & + b =[a+b) {az -ab +b2)}

oy n 2 ; )
- {sm’e] +{cm s] +zsm-ﬁe«:ss*.s-nzﬂn’ams’&-—sm*sms'ﬂ}

adding and subtracting 2 6n* 8 cas? 8 and
using identty sing+cost@-1
2
= (5:':12-9 - mszﬂ} - 3sin®6cos%e
7 2 3 F
- {sm‘e + ms‘&} - 3sin®8cos? s
12— asimlooosis { St d+oosto = 1}
= 1-3sin® 8cos® 8
= RHS

LHS = RHS
Prowved



Q3

LHS = [sosece - sin o) fssc e - cos &) fran 2 + cot 9)

i LT “feng cass
=|— -she||— -cosd + —
sing Joosg Josg shg

1-sin?a ' {1-cosio |x,';.l'n2 g _cozl
snd cos & cosssng

5 . csinfa4+coste =1
| G &
SO O g cinte = mete, and
sincg.msc 3 " s
l1-cos“8=sn"g

]
—

FAS
Prowvwac

Q4
IHS = ﬁ?.ﬁ“ﬁﬁ.‘;{.ﬁ‘ﬁr‘.‘.‘?— 1} —mf‘.@ﬁ e ﬁr‘..q.'?:]

1 1 Sos &
- — —1]- =Zf1-ws8)
s ooy & s

[1 = CDSE'] cos @ [1 = CDSS]
sih8cos & sing

[1— C‘CIS‘Q:] - mgz.ﬁ{l —CGSE-'}

S Goos 8

(1-cosz8) :1 - s -5')

sin 8oos &

.2
T=rm=a)sn-8 .
= [ : ) { 1- s = gin® .5')
sihBoos &

Hha

=[1—m59] =
[y g

= dan @—nin @ [: bari @ = 5ing —cus 5]
= RHS
Prowed

she

and cotd -

ConFEc -
tsh T - ﬂ
cos g

1
oS esh = ——
=g

(=lod e

yEec -

[

cos g
cos e
Hna

o g

=i g



Q5

1—s'n Acos A

rt A - et 4

LFS -
sog -l[:secuf- - ocs e

L—wipdoow g

] st A ot A

fan 4 =29 A farn A - ros 4]

con o [ 2 .1- ' [EIRI ekt 4]:;..".2.4+:c~s:.4—s“'.-4-:x .4]
[Tt R R B
Leir ga - 67— [2- ) fa+u)
and 2% 1 8% - (a1 8) B k]
=L LD g t IR
: Z- a0 don: A) svd - ces £ : e __’
A -ocs A '1- undccs ;-I}
[l -4[— v
. coz A s d ]

_ A sings

~os A
=i 4
et
Mrowoc
e =hA P bl |
= L-zat s _-tan g
. :s.l.'.n'- Ao .4] | [::.; < ;s.l.'.ni;'
7 2 T .
y 8o {7
ETE
I cas A
[0 A - oos A) zzg s - d]
orgd syl .
LI | N el
E an A % s A
e A I | r'rl.,1‘l ...'..';1:|'|J...1 LN ;"J

g - st e
osAmgefsmA - ooz s

cosd sa A [s.'r'.- A=zl

Liwiedioe &
v Ay A

v S

Avvee s

n
A

ek L —cog d] {s."'.-‘ 4 - A+ AcsE .-.:]

Jp——L L

wsrg st - 8- 5 t”a":+t‘: —at”

s Aot E o

= s Al

cos H ipes



Q7

sinf A+cnst 4 sintA-ecs®a

HiE sinA+cosA | sinA-ccs A
(sin A +cosA) [sin® A +aos® A - sin Acos A] (sin A - cos A) [sin® ¢ +cos® 4+ sin ¢ cos A)
- [sin A +cos A) * ginA_cos A
[Llsingag +4° u |:.a~+b:|{a'2 +bﬂ-ab] and a*- 5% = (3 -.tt”a-2 +b2 +a.b]l
=[1-sinAcos A)+ (1+sin A s A) [ sinf A+eost A= 1}
=2
= HHS
Q8

LHS =(sec Asec B + tan Aten B - [sec AtanB + tanAsec B)°
= (sec Asec B)° + (tan Atan 8)° + 2sec Asec B tan A tans

- ([3&1; A&mﬁ]z + [tanAsec .-5]2-1»23:51: Atan B tan Asec B) [Uﬂng{& + b]? =a’+5% + Edb]
=serfAserBetan® Atant B+ 2sec Asec B tan A lanB
—s2c? A tan E-tarn? A sect B - 2sec AsecB tan A :ans[uang [ab)* = &%7 |
= sec Asec? B - sec? Atan®B + tan® Atan®B-tan® Asec® B -
- sec” Asec? £ tan” B) + tan” A(tan” B- sec® B

k1 24
=spc Al=tan® A R = g ﬂ—l+t&?"-'2|‘3
=sec? -t Am 1

=1l+tan A=tz A
=1
- FkHZ

Proved



Q9

k l+cos@+sing

R l+cos 8- sind

“l+ms€]+sm$} {[1+::D$E]+sfn9]
-[1+co55]—sin3 [1+cos&+sm5‘j

[(1+ cos &) +sin8}2 Using {a +b){a+b) = (a+b)°
[1+cc=s$']z-smzﬂ &(a+b}{a—b]uazbz

) (1+ ms&]z +5int6+ 2sin@ 1 +cos 8)

) 2
Using [a+b) = a°+b% +23b
1+00528 +20058 - 5in* @ ( g (a18) ]

1400528 +2.1 0058+ 5inB + 2sin &1 +cos &) (LI _ = O 28}
o sing sin“8=1-cos
1+cos*+2cos &~ 1- cos 8)

1+1+2m58+25¥n3[1+m&5‘] {U' 2 zg l)
- sing &R + 008 =
1-1+cos28+cos 8+ 2c0s8 g

2+2c058+2sin8(1+cos8)
2cost8+ 20058

2(1+cos8)+25in8(1+cos 8)
2c0s 8 [cos 8 +1)

=

(1+cos8)(2+2sin6)
T 2mséfl+cos )

_1+siné@
~ “cos@
_1+sin@_1-sin@
- cosf@ 1-sin@

_ cos @
cost(1—sind)
cosé&

“1—sin@



Q10

tar¥ o ot e
LHES - = =
1l+tang lL-cotsg
L
; far 8=
_ an° e . cos™ @ e G
o o oo &

ard cors = 2
ihi .

cos® & 1+Sm,_, st 01— —
CCET G et

_ sin®8ccs® 6 cos & sint &
cos” & {:csz 84 5n° -5'] sin” 8 |{3."n25'+ cos” E-']

i 5
M+M { cosl8 +sine = l]
cos S
_sin’ a+cos’ g
Gin 9 oos B

2 i : j j
{.qin‘d .-?} + :m.q‘f .‘?} T 0 sin® Arnst G- P ain® Armnst g . —
{adding =nd sLbracting 2 ein” 8cos” &|

LNy

& - 42 £ &
{s.ln‘-:? +|:DS‘.9) —2gintBoost 8
) sheasd

2 5 2
1€ =2an~ 8= 9 -
= anfd+oosio=1
SIS 00E @

_1-2:zirf9o0st 8
slnecose

2HS
Mrotecd



Q11

- z
LHS = 1- shcg oS g
l+cotd 1+tandg
sin® g cos® g cos g 50 g
=1- e D voootd s ——  fah e =
Fa 14+ sn cos &
she cos g
~ sin€a coss 8
= S8 +os8 cosf+s5ind
sth e cos g
_q sin® @ _ cos? @

Sth+cosd cos8+sing

3

sn8+cos & - [sm +cos? .5')

sind+cocos 8

5in g+ cos 8- [sin 8+ cos &) {sm2 8 +cost 8- sindcos S)

SiH 8+ cos g

(USing 2% +b% = (a +b]{az g5 ab))

{sa’né‘ +oos 5'] {1 - {1 - sin Bcos 5']]
Sih@ +oosd

{Usir‘ug:s.".r'.-2 B +cost 8= 1)

sih 8cos g
EHS
Prowed



Q12

1 1 =
L—|9={ = sk 5 = Jsmzﬂms‘ﬂ
fECT @ —roostEd CcosecTd - sint g

= + sin® 8-0s% 8

sind st

T L -
l-cos’8 1-sin @
. mscs snce

cost g " iRt
{1 cos? 9){1 | oGt 9) {1 sint 9} {l | snc 8
N

sin® 8cosc 8

2
Using 1- ET. (P {az)

2 {1—52){1+ az)

e o
h g 3 [l .

= i + FH” sinf9cos? o

.qinzﬂ(‘l +r'n.q2.'?) “.n.q‘.'?(‘l +.¢J'n2)

Using 1 —cos?é = s.nl e

& 1-=in?g=ms=Z8
.

cos* 81+ sin?8) + sin 9 {1 - cos? ) 2 9c0s% 3
= sn Scost 8 {1+ 2 '9| {1 T 5') CEihT roos

%

cost8 +sindcos e sint B rcosasinta
(1 +ns® 5) (1+ st 5')

2 2
{u_w? -9) + (a'.".r.'? 9) +Pus” @nin e —2oueT @n’ 8+ nin Gous? @+ LusT awint e

{1 + mszuﬁ‘) {1 + sin= {?)

[{adding and subtracting Soost & sint -5')



z
[maz 8+ sin® -5') — 2cosf 8 sinto 4+ sint8rosc g [m32 8 +sin® 5')

1+5in 8+ +sin scos’ g

1° - 2rost8sint 8+ sinocost a1

1+1+sin8cos®a

1-s5in®8cos® g

2+ 5in® dcos< 8

EHS
Proved

Q13
LHS = {1+ tana tan ﬁ]z + [tan « - tan ﬁ]z

=1+(tana+ tanﬁ]z +2 1tanatan i+ [tana:]z + [tanﬁ]z -2tana tan &

(USing [a+b]2=az+bz+2.5~b and [a—b]2=az+bz—zab

=1+tanza:—tan2ﬁ+2tana tanﬁ+tan2.:c+tan2ﬁ—2tanmtanﬁ

1+tan? o+ tan® c-tan® g+ tan? Fi]

sec? o +tan2,{i’{1+tanzo:) { 1+tan‘a = S‘E"Czﬂc}

secta + tan® A sect o

seC” o {1 + tan® ,{i':]

sec? o, sect i { 1+ tan A= sec? ,H)

EHS
Proved



Q14

—_— {1+cct5'+ tans'] [s."né'— CDS“E":]

sec’ 8 - msec s

sih8 coséd

{ cosd S.I'HSJ
1+

T
cos 8 sint g

st +sinc g

: 33”’-"'9':0335 [sin & - cos &)
o il e o Lo

1+

cos® 8 sin® &

(singcos 8+ 1]3#?35'::0535 :
= .[:Smﬁ' = 0:13-5']
sin8cos &, [s."ng & - cos” -5'}

. (1+sin&cosd) sin® 8cos® s, (sin & - cos &)

B [sing - cosé) [5.".*72 & +00s°8 +sin@cos 5')

[1+ sin @ oos 5':].5.".".'2 fcost e

{1 +5in 9-:::'59}

sin 8cos? g
EHS
Proved

ot g = CDS‘E'Jz_anS= sng
she o5 g

1

sec 8 =—— " co 8= —
SR g

{ sin8-cos?e = 1)

{ F-b%= [a—b]{az+bz+ ab)



Q15

LHS = 2eingocosd —cos &

1-5ind+sind-cos2 g

cos @2 siné - 1)

1-cos28+ 5in° 8 - sind

msS[E sin 8- 1]

SNt 8+ sin® e - sing

cos 8 [2 sing - 1]

2 5in°8 -5ing

cos & [2 sing - 1]
sin & [2 sing - 1]

Cos &
sing

=cotd
= RHS
Proved

[ 1-cos®e = sin® E.-')



Qle

LHS = cos 8 (tang +2) (2tan 6 + 1)

CDSE[S.‘HE +2] [Esmé' +1] [ por g o SN 8

oo

T

cos g cos & cos g

. [sm 8+ 2eos -5'] [2 N8+ oos 5']

cosd, s g

(2 SN+ sinBcosd + 45in8cos &+ 2.:.:.329)

oos g

2 [5‘.".*'.'2 8+ cos”® -5'} + LsinBcos g

24+ 55in8cos g

cos g

=5 { 3;’n29+m329) el

2 Lsin@oos 8
+

cos & cos &

Csec8+5s5ing
EHS

Prowed



Q17

25ind _
l+cose+sine
= N Cigr'; B;:ilﬂ_ei?f B;?g iin 3 —x [Rationalizing theo denominator]
_, 25Ingll —cos @ +5in 3
{1—sin ﬂ:‘f—cosd f
2 sin 8 -2 sin Bcos 6+ 2 sin’é e
+5inc A+ 750 E—cns® A
- 25in 8(l +cos € —sin 3) _
73in? 847501 8
25inB(l+cos 8 —sin 3)
251 @dil+sr @)
| +cos 8 —s5inH
l+sin g
Hence Proved

—_

=y |Cancelling the 2 5in ¢ in botn Numerctor and Denomrinator]



Q18

Mow, cos 8 = Jl —-sinte

Mow &R g =

(fram (i)

{ﬁ'l:um [|]}|



—+1 ]|
= ":': + i [Dividing both Numerator and denominator by b]
— =1 —+1
b b
_ tan 8+ 1 7 tan 8—1
tan 8—1 tan 8+1
sin & 5in B
+ S
cos & cos 8
B in g 3 sin 8
.\ Sin 5 e
cos cos &
sin 8 +cos 6 sin 8 —cos 6
_ cos 8 N cos 8
sin 8 —cos 6 sin 8 +cos &
\ cos & cos B

sin 8 —cos B sin 8 +cos &
sin8+cos 8+sin8—cos &

\/sinz 8 —cos® 8
2s5in 6

»./sin2 6 — cos® @

z\/sinﬂ+c058 +\/ sin 8 —cos &




Q20

. =]
Given = tand = —
b

asin@-boos&  a® - h*

To shiow : ===
asih8+bocosd a+h

gince, tang =2
b
she 3
= i
cosd b
== bsing = 3cos 8= 4[say)
iy sm-9=iand m3-5'=£
] e
a4 B
s aaa.nﬁ'—.bco55'= H a3
asind+ beoose ad b

oy
3%+ b
Prowved



Q21

3

Even, cosecd —n9 =37 secd - cas s _ 4E

To sqow 2%kt {.:.*2 I bz) -1

Since, cosecd —snd = 3°

1 3
= — —ElhE= a°
sing

.. i J
LoDsecd _
sing

1-sin®e 4

= —_ =3
=g
2
o : ; " !
4 sl e vl sintd = cc-s*‘E')
sih g '
3 mﬁ%{?
] = ——
S };élﬂ'
; = 4 1
Sinc=, —cos =k osecE =
cos s Y cos 2

7
l-vcous" &
el T

o
oos
sint g 5 z o
= =4h ( 1-cos“8 = 5in E')
cos &
1 2"
sihedl g
—_ D=—/:_r
oz Lo

3

4 44 s 4
f— azbz[az+bz} i Cos K/35' R /3-5' CC'S{/BE'_'_S.'.’? /35'

sh %fg/-f.-' 4 cos %E‘ sin %5‘ oo %5‘

6.7 R }
Imﬁ K/E.'fp'+.~?nf'.- /HSE'

2 2

= 2 a . ain 2y
=CoF S5k g
’é ’é sin /’g& CIoE K;S{E

= w5 @ +5iate

Proved



Q22

Let,
cot& {1 +sing) = 4m - (1)
and, |:|:|t-5'[1 2 5ir‘|-9] = 4 ———[ii]

To show: {mz = n2)2= e

From (i} and(ii}), we get

cotd {1+ sing) cotg (1 - sin &)

e . 4 BC i T .. S
! !

EHE: = [m2 i n2)2
= ((m-+n) (m- )"

= [m+n]2 [rr - n]2

; ; z : : z
B [l::l:utS[l + 5|n5'] + |:|:|t-5'[1 2 5|r‘|-9]] [cut-ﬁ'[l + 5|r‘|-5'] = |:|:|t-5'[1 22 SIHE':]]
4 4

. . 2 : : 2
[:Dt9[1+5|n5'+ 1—5|r‘|.5']] [:Dt9[1+5m5'—1+ 5|r‘|.5']]
—i x

4 4
cot? @ cot?g :
= wd o w dsin® g
16 14
2 2
= coft EXDIISZ-S'S”_IZS o R I:I.IISE"
16 Sin© g Sing
cotgd  cotd ) )
= x * [1— sin® -9) [ cosf & =1-sin® -5']
4 4
cotél+sing) cotéfl-sing)
) 4 2 4

=



Q23

5 z
4 - 3{m -1)
To show:sin®8+oos®8=——' ' wherem® =2
Since, sin@+cos8=m i)
. z
= (sin &+ cos &) =me
= sin“8+cos 8+ 25in8omsd = me
= 1+2s5in8cos8 =m= { 3;’n2-9+co325'=1:]
= Ssindcos &= m° -1

me -1

— sinBcosd = . fii)
L LHS = sin® 8 +cos’ e
= {S.".'".'E -9}3 + [CD52 -9:]3
= [smf & +cos? .5') [smf .5':]2 + [cosz 9)2 - sint 8oos? .5')
=1, [{sz 5‘)2 + {CDSZ 5‘)2 +25in8mst8 - 25in® 8cost 8- sin dcos” 5‘]
{adding and subtracting 2 sin® 8cos® -9)
= [smf g +cos® .9)2 —3sin“8cos’a
=1-3sin“8cos?e
=1-3 [sm gcos -5']2
(- 1)

=1-3 g {frn:lm [ii]]

4—3{m2—1)2

s where me<z
4

= RHS
Prowved
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IHE —an—u=5L+"

=g =l Aceaee o s A=l F-esre & -l #4+1

g YR | oo 3 | irn f | ot/
_H;JSI': B l;l;.lE&'Jﬁ 1d ¥ s J+ cos d B coz g B 518 - 58 L
= L l_;f‘_“’SE' 5”':: T o tanSweot 2

slrdece: B o5& sln & cos 9 sln & cos g
_ L ol I . 1 Eng o _r:055'+

s B ons A Y ooy 9 G 9 NI W R Yo

1 _ sir 8 _ WG
"~ sirtices U ozl sin L
_ L sir d o5 d
T slrdce:d CO5 & slh &
_1 sin® @ ccs” 9
s Foons 6

L—icos? 8 —sir &

sitd.ces O
-1

L
slF8.cos &

Q25

=0= K5 Hence Provea

LHS =

Jl— 58 i I1+ Sing
1+sind Yi-sing

(-\.'1 - 5in 5')2 + («_1'1 + 5N -9)2

l1-sin8 +1+5h8E

\I’l - s5in®g

cos &

cos &
EHS

,Jf{l +5ing)(1-sing)

( 1-s5in?8 = coscg ::M.Ill —5intE = CDS-S')

{-.-§<5‘<x:>m3-9<lj]



Q26

We have,

To shiow:

LING

REHE

7= sir" &+ cos" &

n
Ta-Ts _ T5-To
Tl B TS

TS = TS

7y

{SiHS 2+ coc® 9:] = {5in5 84 oot 9)

sin&+cos g
sin® 6 sin® 8+ cos  @- cos @
Si18 + Cosd
5in35{1— sin® 5')+ EDSBE{I - I:DSE-S')

Sing+ cos g
sin6o0sc 3+ cosc @snc g
Sin@+ cos g

Sinf 6 oosa 4+ [:siné' + zos 9}

Sing +cos &
=zin“econs? g

sin® 6+ cos” 8 - |sin’ 8+ cos’ -5'}

sin® 2+ cos® @
sin” 6 - sin’ & +cos” 8- cos' &

sin® &+ cos® o
sin” & {1 - sin? .9) +ros 8 {1 - cos? S)

sin® @+ co=” @
Sin® 5coct 3+ ocos @snt g

sin®8+cos g
sin? scos®a (Siﬂ? &+ os® -5']

Sin* 8 + cos® 8
=3in® &cost g

LHS = EHS Proved,

|

|

Substituting the values of

Tz, 75 and 7y from (i)

wl-s5in®8 = cost 8

and 1-cos%8 = sin“ @

|

|



LS “wRf ~a7 &1

=2[dn" g+ 5" &) -3 fsin’ g+ s’ B]+1

=z ((Ein2 -5':]3 4 (l:::uz2 -:?:]3 - 3(5 r‘FB:]2 +(|::|:|525:]2] +1

=2 [{sin2 8+ 057 6) {ainzel? - {EDSZSF - {Sir‘IZEEDSEEU -

3({5in28}2+{m528}2+25in2-5' o528 - 25in25m528]+ 1

Using &® 467 = (a+£) [.5-2 - B —ab} anc adding and suktracting
Z5in” Gcos” &

=2[{5in29+ m529}2—35in25‘cn525‘]— 3{1— 25i’|25'|::n52-5'}+1

=2(l—35in28c0525':|—3+6 St @05t e+ 1

=Z -G Sinteoste -2+ 65in® @oosFe

=0
=RFS Proved,



L45 =067 -157g+107; -1
- Eu(s ntla 5051”9} 15(5ir'|3£-' I c:n:usES:] 110 (sinE‘S I D:ISEE':] 1
= fsint®8-155ir* 8+ 10s5in* 8+ 6ms* ¢ - 15" 8+ 10casf 8- 1

- zinteg {Eu sin*g - 15sirfe+ ID} + CJSE'E'{E! costo - 15 cos? 2 +1I:I] - |:sir'|2 &+ tog’ 9}3
[--1=Ein25'+|:::526':|

- :ihEQ{Eu sintg 1Esirfs ID} I 63569{5 caste 1fcosfo 1III]

(5i15-9+ D:55-9+35in2-9m526'(5in25'+|:|:526')}

|-U5ing [a+bf =3 +b‘:'+sab[a+b:-|

—sinfe(asin4.9-155ir29+10-1)+m569:5m5‘9-15cn529+1u-1)-35n29m529x1
[-- D:|52-5'+5ir129=1:|

- :inES'{Eusin45' DanZg Gainfid ) CI| I m:eé{ﬁcus“é NeosZd 6 oos?d ':l} 2528 cos? 2
| On splitting the middle tem |

= cinfa (Rn? 9P sine - 3) - A aina - A)| + mf A3 B[P me? A - 3) - 3(r st e - 3

-3t @ms 8

=cintg (2 SN g - 3:] |'35i neg - 3:] +ros® SIIE cose & - 3: (3 Cos2 6 — 3:] —3cin®8ms g
= sin®ex [—3](2 5 n25'—3;|[1 L 5in28) +C05° 8 %[~ 3) {21:1::52-5' L 3) (1— IIISEE) —Sdremste
= -3sin®g (2 sin“a - 3) coss 8- 31:::1569[:20:152 a— 3) Sin“g - Asin‘@mos® 8
=fhsin®d+oofd+EsinHoost Y —boas e Eint Y +Ycost B+ dint Y- d5int Yoost e
= -6 5878 + cos” E{EinE'-S' - CDEE'Q] +93in® Soost -9{5i’|4-9 +cost 5]— Isn HcIs s

L s a3 o 43 e > Lo o2 R e )
=050 8oy -5'[(5.".' -5') +(LLL‘:~ -9) ]+ Quin” goiw 5({5.‘.’.‘ -5'| +(u_.l5 -5') ]—35.'{.' Soow’ &8
——Esinio c:szﬂtsa'h20+m32 -C-'} {3.".’.'4{3' yooeto- sinipn -::'52{?}

+0sint g I:DSZE{S."H“E' oozt EF] —35n8 mst o
{U*_-.irlg a4 =i [=+4) [:d?+."_,|? —d."_.l}

= -H5n°8 c:535'|:5."n4 Bcos* 8- sin Boos® 5':| + 35‘.'.*'.'290952-9[[3#?4 -9+o:u545')

- Hdsinteooet s [: o5t g+ snt = 1}|



= —6Bsin®@ms® 5'(33':/‘.'4 5'+CD345') -6 sintgcos? 8+ 9sin? acos? 9(3;’n45‘+ mf-ﬂ) —3sinfemsie
= Asin? 9ms? .ﬁ'(m'n“ .‘-3'+’r.|.~:4.€') +asntarmst e _qanfamsta
= 35in? Boos? E[(sz g )2 + ( cos? 5')2 +2 5in° Boos? 8- 2 sind Goos? 5')
+63in foost9- Fsin®oos® @ (addiﬂg and subtracting Esmzﬂmsze)
= 3sin? Boos® 9((5;’n28+m28)2 =i S.I'HZ.S'CDSZ-S') +osindfoost 8- 3sn oot o
= 3sin®Boos® E'(l S EhR -90032.9] +6sintgcost 8- 3sin“Bocst 8

=3sin“8cos® e -6sintsost e +esintscost 9 - 3 5nf Boos?e
=0
=RHS

Proved



Ex 5.3

Q1
Vak | ovk

LI_":bI'_.E-E - l_';_lt"b' =1
= CCeec s = 1+ ot s

= CCSer b = +4y1 4 catés

It the thir veeCrer T LLsscd is e ctive

LLselh = —-4/1+cot?e

|

= —Jj+ ﬂ
25
_ 169
25
1:
LL=ELO = — —
o
Mew Ter & = L
mte

1

—
h'|rr |'|—|n

LLtS = l—d



Yok | e,
¥t e=1

= sirfE=1-LLEt

= *;ir-i-.-=i-,li—r.'|:|s:E

In the ='® LieCrer T osir & is pusitive arc ter & iz recelive

sir 6 = y1- cos? 8

§ =
= 1—[—;] [ l_l_&.‘_-:=—.1

I

=l ti:[lf.'=‘-—=l_=_\5

[ tElh = = —
[T T WY =Y s 5 JE-_'

2
1 1
eLb = = _=_=
=g 1
z
< C LLTb=L=L_=i
=i & _.J] \5
B _
FELE, *;ir-&.-=?_ Tat b = -3,

: -1
LLtELb= = SELE = - of © LLIE = —=
-3



Ir the thirc LueCrer Tusscd is 1 evctive

LLseib = 41+ cot? 8

16
= — 14+ —
g
__JEE
q
el
. 1 1 -z
By == —m=——=—
S - kE
1 1 -4
of G, kb= — =" =
=Lh —-= ok
|
. -= -4
FerLe =ir 5= — LL=bH = —
E o

L

h -t
L=l = -2 =eLb = = cIG LT =

| &=

]



Y | owi,
sirfe+LLete=1

= LLefE=1-xir%6
= LS =24yl—-s5n*8

Ir the 1¥" LLeCrert LL=& i pLEitive =1 Tel & i= o= pL=itive

LL=b = 1= sin® &

e

=l el b= — == =

1 1 ¢t
N i N =—==
il | = =
£
L
:tL.&-:L:i::
=8 4 4
£
1 1 4
0. LG =z —— = = —
tar & = =z
4
4 ¥ =
I—I:[LI:_LI_‘:{'.'=T_ |_|_~;r;.:;_t,.'=T tc{b:E'
= 4
=Lh = — =l C LTS = —
4 =



Q2

Ve | oue
sirfe+LLete=1

= LI_‘- S=1- b
&
= LL=b =24y1-sin* &

Ir tre »® cLacrart cosb isrecative arc tarb s 2lsc recative

LS = —o/1—

"L- '
l cir & = 22
BE

4
) \[1 144
ltrE'
~ 25
~ V19
E
T
1=
sir & = -
=l L, 1=l & = = = =
LL=G —_': E
1-
MoLwy, =eLb = 1 1 __1:
Lo —_': E
1=
:l:l.b+t:rb=—£—£
£ £
_-1=-1k
- L
=L
T
= -t

- teLb 4l b= -k



Q3

Vake | oue
. E 1 Yy X
Hrb=—_  lalg=— aAaOC—<EH<at—
& = 2
= & lie=ir tte secrd e eCrart arc ¢ liesir the tHirc Le=crar 1.

MLwe  =r"&S+L="8=1

= LsfE=1- =4

= LLed = 21— sin* 8

I the =™ Liecrart Lisb iz reLetive a1 © o tar & i cl=l el ctive

=& = —o/1 - sinf e

= LL=G = -

=l ferlb= "~ =_= =-" - — - - — |:|J
9 BT ';I:I_",:t - tcr";r =1

= ~;|:|_EF¢=1+1:C;E¢

= teLg = +.1 + tan® g



It the thirc LueCrer T seLg i reLctive

= Tar b—q‘EL—.l:l_ﬁ
T _
= tx[—“ -5 k|- — [y svvative = i} arc i)
4, z -

’
clel & - «EoeLd = ——
&



Q4

Ve | oue

=

=

=

sir G4 Lush =L

Nitbh = LS - — - —— - fi}
[

sird

s

Tor &6 =-1

Vae kroLwe Thet,

gl:LEb—t.:rE.&,-= 1

cefh=1+tarfh

“=Lb = 241+ tan® &

I otre 4% Liecrart seLs s LL=iTiue,

telb = J1+ tanf g

y1+ {-1}2

+1

I
&

1 1
LL=& = = =
el LB
FLtfir I_L‘:|5=i ir eLL=tior |:|'JI ez LT

&

™
:i[b:-[i = —

1
2,

1

. 1
Ferwe =sinb=-— arc I_I_:-E-=?.

2



Q5

Vake | oue
= ety
LL=b=-—_ I Can<ba —
L 1
= =
= & liesit the 2™ veacrart

Vae krLwe Thet,

= tir & = t4fl - 05?8

In the =™ vicorart =ir &= recctive or C ter & iz pLsitive,

Lir & = —njl-cos* 8

F 3'\.-: .
= - 11- ——J [ LL=G= -
a

]
|
-
P et
om |
il T
Lr—

q.
Tk
= :irb=—j
t
-4
crI:_ t:[b=£=_}‘f=j
=i -z E
B
1 1 -t
MW, Ll=Rib= — =~ = _ T
sir & -% 4
&
1 1 -k
el = ==
LL=g —= E
3
1 1 =
=l . LTS = = —=—
Tzl & j 4



LL==C8+ LTS

-Ih| |'Ir

+

LS - Tl &

L= =084+ LLth

teLD - 10 &

r

fr o

£l

| || 0

i

i

I
I

r

£

e

m

wm e

a0

M| =

1
£



Ex 5.3

Q1(i)

s‘l.":”li—Jsr sin|2r - i
3 3

=-sm§ { Sa'ntzzr-sl] - -sa'n&}
.o\
2
Q1(ii)
3060 = 177 [ 7 =1807)
L SIN3060" =5inl7x
=0 (v sinne =0 for allne z)
Q1(iii)

tan 1% w ton [Ex . 3}
G G
- —tan 2 { tan{2r-8) = -tane}

Ql(iv)

1125" = 5“-"-}{3 = 180°)

cos (-1125") = cos [-[ﬁx +-§D

= CO$ [Eur + E] [ cos (-8) = cos 8)
= COS [2 x 3+ —]
x
= cos — [ cos (2kx +8) = 058,k «n)



Q1(v)

tan 315" = tan[?:r s %)

= -!;n% ( tan (2r - 8) =~tan-9}
o |
Ql(iv)
sin510° = sin | 35 - g-]
= ﬂ'n% [ Ir - E lies in second quadrant]
=
2

Alternative solution

sinki0" = sn [Ehr - g]

=sin|a- 1] { sin(27 +6) = sin®, as sine is periodic with period En]

{ sin{x - 8) = sm&}

[ ::r] v cos (27 +8) = cos 8, as cosine
Cos |7+ — _ _ _ .
& is periodoc with period 2x

=_.:r_',|5% { CDS[JT+-9}=—C‘OSS}



Q1 (viii)

sin[-330%) = sin [- [Ez . ’é]]

= 5in [2:: - %] { s;’n[-ﬂ] = =5in S}
2a [— sin %) [ sinfar - g) = -sin 8)
-
=sin_
&
=1
R
Q1(ix)
osec {— 12EID'] = D5 ec [— [?:r - EJ]
3
T
= cr::sec(?:r—EJ { msac{—&}n —msac&}
= —CO.SEC[E w 3T+ [.r - %D
 cosec |5 penodic of penod 2x,
--msec[a--%J . cosec(2x +8) = cosec(2nr +8)
=cosecd forallnen
--msae% (. cosec(r-8)=cosecs)
3 -2
Nel
Q1(x)
tan (-585'") = - tan (585) [ tan (-8) = - tan 8)
T
= =-{3n [33 + E]
= ~tan [Zx + [x + %-)] (v tan(2n +8) = tan 8)
== r&ng { tan[;r + 9] = tam -9}

=-1



Q1(xi)
cos {855'] = 008 [Ex - %J
= C0S [E :4;2:1+[#—§]]
=ms[r—%] { cos (2kx +8) = cos 8 for all k \EN}

= -00$ [ cos(r - 8) = -cos &)

T
4

Q1(xii)

sinl1B45" = sm[ll]z + %]

[2 <sn+2)

{ sin (2kx +8) = sing, for all k « N}

B~ 5

Q1 (xiii)
cos1755" = cos [lﬂx - %)
= (05 [2 »5r - i]
4

% { cos(2kr - 8) = cos8,k EN}

. L



Q1(xiv)
4530° = [2517 + i]
&
. $in4530 = sin [zsx + g.]
= sin[z w125 + [sr +§D
& il . 5
= sm(;:r EJ { sin(2kr+8) = sin8,k e N}
. ] . ;
=—smE { sinfr+8)=-sin -5'}
= i
2

Q2(i)

LHS = fan 225" cot 405" + tan 765" cot 675"

= fan ,;.-.;.f. cot 21r-t--JT- + tan 4-J:r+£- cot 41&'-—1
4 + 4 3

=tanZ, cotZ t‘anix[—mti] [ Cﬂf[qﬂr—i]
4 4 4 4 4

=1.1+1.(-1)

=0

= RHS

Proved



Q2(ii)

(g - Br mSESJr o 13r i 3Ex
= 3 a 3 a]
= 5ih 3;?—1 Cos 4;r—£ + Cos 4JT+£ Sih Eur—E
3 &} 3 &}
—sinZoosl yons Z|—sinZ [ 5;’n[6;r—-9]= -sme}
3 i} 3 o
XV I O !
2 22 2 2
_2_1
4 4
B
4
_1
2
= RHS
Proved

Q2(iii)

LHS = cos24” +c0s 55 + 005 125° +cos 204" + cos 200°

=cos 24 +c0s204° + cos 55 +c0s5 1257 +cos 300°

™
=cos 24 +cos {Jr+24“)+co£;55“ + 0085 [Jr—EE“ ] +co3[2;r— %J

=cos 24 —cos 24 +cos B8 —cos B +r:r:~5“%

i
|

|
[ e

EHS
Proved



Q2(iv)

LHS = tan(-225") cot (-405") - tan (- 765" ) oot (675"

= —tan225" (— ot 405'] +tan 765 cot 765"

= fan :r+£ cot E‘s:-E + fan ¢z+£ oot 4x—£
4 4 “ 4

[ tan (-8) = - tang ]

& cot(-8) = -cot®

=tani_mr%+tan%x[-mr%] [+ cot {4 - 8) = - cot 8)
=1.1+1(-1)
=1-1
=0
= RHS
Proved

Q2(v)
LHS = cos 570° sin510° + sin {-330*]1:95{49[1')

w sin[-8=-35n@ and
= 08 [33 + %] sin [33 - g] - $in330° cos 390° [ { ) ]

cos (-8) = cos @

T . & . i T
=-—C0f —SiN—=-5N|28r-——|Ccos | 20 +—
&) G (&l 6

. - 4 . r ; .
= -Sin oS 4 sin . coS = [ sm[%ws}nwsms}l
=]
= RHS

Proved



Q2(vi)

LHS = tanﬁ - ES.I'HE —imaecz
3 i} <+

.2 2 T
tan (4r - 2] -25in 22 . 2 x{V2) + 4c0s? (91 - £
3 3 4 a]

£+ 45@52&
4 =]

—z‘ani—zgm ;r—ﬂ —Ex2+4cc:32£
2 2 4 &

otan 4x—£ =—tan£1|:os 3JT—£ =—r:,r:,|::?£
3 3 5] a]

2
T N
—3-2 — -+ 4= —
'g'r_ Sn'n"'|'3 2+ }C[E]

J& A 3
—ﬁ—?x?—§+4xz

5
o
|

Il
1
]
L

]
r
o
+

| L

Il
el
T
n

Prowved

Q2(vii)

LHS = 3sin X sec X - 4sin oot X
5 3 3 4

1 5
An=—u2-48n r.'r-fv wl
2 &

3- 43:’:‘:;‘— { gin {JT = -9] = ain -5'}

I-4x—

=3-2

=1

= BEHS
Proved



Q3(i)

cos (27 + 8)cos ec (27 + 8) tan [% +E)
LHS =

ssc[§+9)ms3mt{n+sr]

T
wtan | =+8 = -cotd
s 8 x0os ecd (-cot 8) [2 ]

-cosecd cos oot 8

&sec[i;—+$J= - Cog ecd

=

=RHS
Prowved

Q3(ii)

msef:(w +e}+oor {454:1' +a} ran[zaﬂ' +e}+ sec{mu' - aj

LHS = +
cosec (90" -6} +tan (180" -8)  tan (360" +6) - sec(-9)

sec s +c::r[2x Fije 6‘]
2 tangd - zec @

sec 8- tand tand - zsecd

t cos ec (90" +8) = sec8, cos ec (90" + 8) = secs, tan (180" - 6) = - tan 8 sec(-6) = 59::'5)

san‘:5'+mt[—'-r—+-9]
2 1

-

pevey Sy (- cot(2s +8) = cots)

secd-tan8 5
BT T [ m"[?”’]"’m]

=141

=2

= RHS
Proved



Q3(iii)

e sin {190' +s]ms {9:1' + 5} tan[z?u’ = E)mt[3ﬁu' = 9)

sin (360" - 8] cos (360" + 8) cosec(-8) sin (270" + 8}

sin8 (- sin8)cots (- cot §) .+ tan {2?!1' - E') =potd
- sin 8 cos 8 (- cosech) (- cos 8) &smtz?u' +a)- -cos 8

%

cos &
x . cot@=
-SiNExsing xCOs 8 xco0s 8xsing e sing

-5in8 %058 x50 5in 8= cos
: % X % g & cosech = 1
\ sin &

=1
= RHS
Proved

Q3(iv)

LHS = {1+mra- s:ec[%+$]}{1+mtﬂ+mc[§+9]}

= {1+ cot & - (-cos ecs)} {1+ cot & - cos ect)

e et

= {{1+cot &) + cos ecd) {1+ cot 8) - cos ecs)

= (1 +m!‘$}2 - cosec®
=1+0t? 8+ 200t H - cos ec’g
= COS 8c* + 2cot § - cos ec> ( l1+cot’ @ = msec’?&)

= 2009
= RHS
Proved



Q3(v)

tan (90" - 8) sec (180" - 6) sin(-6)

e e’ﬁ'n{lﬂﬂ' +9)mr{350' . 9) msac{gu' - 9)

cot 8 x[-sec ) [-sin8)
—SH?Sx{—CDrS]xsecﬂ

=]
= BEHS
Froved
: T - R R
LHS = wir? i Lo 2 7 2L
18 9 a
LT I 41 2 e ¥
- SRt — t 8RNt —+ 2T — + 8T —
18 9 13
; i
: T 4r e T ; r T
- @ia® e + gsin? +an? " 4 ein? 5
O g g 2 9,
4q . ady ST b
=cost I st Iy gt L +CDEZE

=111 { it 6| eoet B - 1]

-2
= RHS
Proved




Q5
LHSHSE!_T[E—".-—S]SEE( —5—']+mn[5—x+ﬂ]tan[ —.31]
2 2 2 2

ol - ol ol -9
- —msecﬁ.sec(%—-&] - cot 8 x (-) tan [%{— ]

[ sac[?rzi-a]]z -cos ech, sec:[v-&] - sacﬂ,tan[-s-zf.+a] = —cot8

& tan (-8)= - tan 8)

[ sem:[EE—’I|r -9]] = Cos ecl
= -CosecH xcos ec 8- cot 8 x(-1) xcot &

3r

& tan T-E] =cot 8

—

= - 0SEC 8 +cot* @
= -0S6C 0 +Ccos ec? - 1 ( cosec?o = 1+mt’9)
= =1

= RHS
Prowved

Qs(i)

Wehave A +8+Cw= x { sum of 3 angles of a2 triangle i1s 7 = 1EE|')
A+8=a-C
cos ([A+8)=cos[r-C)

=-cosC { ms[x—ﬂ}:—ms&)

bu vy

oS [A +B]+msc =0

Proved



Qs (i)

We have A +8 +C=ux [ sum of 3 angles of a triangle is » = IBI]')
= A+B8=g-C

A+E8 n-0C
= =

2 Z

A+& ¥ C
= B it - -l

2 2 2
i - [;Hs] [#_C]

2 2 2
= nse'nc - cos|Z-8|=sing
2 ‘ 2
Hancams['q"'BJ-sfn%
Proved

Qe6(iii)
We have A+8+C=x [ sum of 3 angles of a triangle is # = 130')
= A+8=n5-C
- A+S_:r-C‘

2 2
= A+5_£_E

2 2 2
= ran[ E]-ran ]

2

I3

= E tan[i- J- mtﬂ]
2 2

Hence !‘an['qzs]- E

Froved



Q7

v A,8,C,D are the angles of a cydlic quadrilateral in order,
LA+ C e g B B+D ey
= #-A=C B ag-D=8
= cosfr-A)=00sC ..ocins (i)
& ms[:-ﬂ]-mss ......... fn]

Now, cos (180" - 4 +cos (180" +8) + (180" + C) - sin (90" + D)
=c0s C+(-cos8)-cosC-cosD
( cos tlHD‘ +E) = —msﬁ,msllﬂu' +:‘.‘) = -cosC & using {|])
= =005 8 -c05D
= -cos 8 - (~cos 8) {using {u]]
=-COsB +cos 8

=[]
Proved

Q8(i)
msec{?ﬁ‘ +aj +xcnsﬂcnt[9l:l‘ +9) - sin[EIEI' +9)

= sec@ +xcos8x(-tand) =cos @

- sn
= ;+xms&x{——]-mﬂ
cos & wse

U

2 5 -Xx5inE=cos8

l=xsin8omss >
cos 8
1-xsinfcos 8= cos? e

o058

1-cos?8 = x SinBcos &
sin° 8= x sindcos @
sin8=xcosd

sing

cos &

u b U u

= fan g
Hencex = tané



Qs(ii)

We have xmt{gt}' +|9) + tan [9&' +E)sin8+msec(9l]' +E) =0

= x{—ﬁnﬂ]—mt&xs.fn&+secﬂnﬂ
g :
= =xtang - — % 5INE + =0
sing cos &
sing 1
= - -C0s 8+ =0
g g

-xsinB8-costo4+1 .

= cos & ¢
= -xsiné+1-cos?é=0
= -x8inB+sin*8=10
= xsin@=sin°#
—- - ﬂ
sing
= X = 5ing
Q9(i)

LHS = tan 720" - cos 270° - sin150%cos 120°
3 1
=tandgr-cos |2t |-sin|sl|cos[Z+ X {-.-x-lﬂﬂ')
2 2] 2 b

-D-D-sa’n%[-ﬂng] [u-tan-nx-u fnrallnef&ms%'-u]



Q9(ii)
LHE = sin 780" sin 480" +cos 120" sin150°

=sin|a4r+Llsin|3s-L|+cos|L+L|sin|a-L
3 3 2 b L]

5k7‘ xs#v” +| = sin r s#:”
= e T - P S
3 B 5]

m]ﬁn

B
2

| =
P =

n
| w
1
]

[ ]
4 ra

(]
(i

= RHS
Proved

Q9(iii)

LHS = sin 780" 5in 120" + cos 240° sin 390°

\ T » I x I " E
=gin|dr+—|siN|—+—|+cOs s+ —|5In| 25+ —
3 2 b6 6 6

. K T b . I
=8N —®008 — =08 — % |+ 5IN—
3 6 3 [ a]

Proved

( T = IBD')
SN [4x + f—] = sinZ
3 3

3 sin[Bx— %’]" sinZ



Q9(iv)
LHS = sin 600" cos 390° +cos 480° sin150°
: T g g .. Ly
= 5in [3x+§]ms [21+E]+ms [3.7— E]sm[ar— E]
4 T

= - §if —COF — — (05 — - Sih — vsin|ar+ L) =-sinL & cos|ar-E|=-cos X
3 3 3 3 3 3

=-1
=RHS
Proved

Q9(v)

LHS = tan 225" cot 405" + tan 765" cot 675’
=tan|s+Z|oot|2n+Z|+tan|4r + L|oot|4a-Z
4 4 4 4

- tanimr£+mn£[- mti]
o 4 4
=1.1+ 1.!—-1}
=1-1
=0
=RHS
Proved



