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Ex 5.1

mm Wondershare
PDFelement

Remove Watermark g

LHS = sec? 8—sec? 8
= sec? 6(5&::2 8- 1)
= (1 +tan? a;—?) tan® 8 [ sec?d =1+ tan? .ﬂ}
=tan® d+tan* @
—tan* 8+ tan” 8
—RHS

LHS = RHS
Froved

Q2

LHS = 5in® 6 + c0s° @
- (sin?8)" +[cos?8)’

. (sjnzs +cc's~’-.5!) {ﬂn*&]z —sin* 8ot 8+ (msz 6}2 ( & +b° =[a+b) {az -ab +b?)}

= Es.fw’a)2+{mu 9]2-:- 2sinecoste -Esm’&‘ms’a-sm’&'mszs)

adding and subtracting 2 sin* 8 st 8 and ]

using identty sing+cost@-1
= (sinzﬁ +msz-9)2- 3sin® 6cos? e

= [sin*6 + cas?8) - 3sin? Go0s? 8

=12 _3sinfoaos®s {-.- s+ 005t = 1]

= 1-3sin” cos® 8

= RHS

LHS = RHS

Prowved
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Q3
LHS = [sosece - sin o) fssc e - cos &) fran 2 + cot 9)
o . ; COF E0H - — Fec O —
s 1 k= g9 ] 3 :
=[_——5m5‘][——m35‘]{9n 2 J sin 8 cog
, &
sin @ Mooz e Homszg  sing s = S8 L o G050
cos g Hng
1= sinfa' (1 cocio |!,9.l'n29—-:~o;29
R cos @ o056 sn 8
5 . coeinta+mete =1
| e a
SO O g cinte = mete, and
sincg.msc 3 " s
l1-cos“8=sn"g
=il
= RS
Prowvwac
Q4
IHS = ﬁ?.ﬁ“ﬁﬁ.‘;{.ﬁ‘ﬁr‘.‘.‘?— 1} —mf‘.@ﬁ e ﬁr‘..q.'?:]
1 1 Sos & 1 1 oo P
= — —1]- =Zf1-ws8) v CI5 et = —— secd = ots = =
s ooy & s =g iy g g

[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
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1— s Aeas A rt A - et 4

LkS - :
farat] -'ll:i-EC‘:‘ —ecsecd] LT A et A

L= i o g [an 4 — == -4: [wn - s A)
o A _1 L\ [E.."'-‘-]—:JE 4]:;..".2.4+:c~s:.4—s“'.-4-:x .4]
oA s Ay

Leir ga - 67— [2- ) fa+u)

and 2% 1 8% - (a1 8) B k]

f -z deoz 4 Tsind - cos A
~-E H CSE S - =
ik : ) . ) : s A+ oo A = '_j
simA-ccs A f1- andces ;-I}
[l - f (it B
. coz A s d ]

_ A sings

cog.4
=g g
- 2kE
Mrovoc
e =hA ooy
= L-sat s _-tandq

[ cem e ot
rshad Aoos .4] | [_,_,a Sanrd)

J1 s A S
B rane A
sink o A
[0 A - oos A) CzzE < - 8 d]
osd Fhre =
e Al L R
E an A % s A
5 S T e e aggr A0
A I il r'rl.,1‘l ...'..';1:|'|J...1 LA

g - st e
osAmgefsmA - ooz s

ek L —cog d] {s."'.-‘ 4oz A4y Accs .-.:] 5 e
- 5 [ ~sng 5 -k —I’s—t”a"+t —at”
L R RN S =1 '

O L T matdpenstie L
we S A - -
1 A PR @
o +
LA P R A S @
R Rl A | [ [ e %
= HE
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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
[u;inga’a +4° u [.au+b”a2 +.t!2-a.t|] and a*- 5% = (3 -b]{f +b2 +a.b"
=[1-sinAcos A)+ (1+sin A s A) [ sinf A+cos® A= J.}
=2
= HHS
Q8

LHS =(sec Asec B + tan Aten B - [sec AtanB + tanAsec 8)°
= (rec Asec B)° + (tan Atan 8)° + 2sec Asec 8 tan A tanB
- ({351: Ar_-mﬁ]z + [tanAsec .5]2+23&c Atan B tan Asec B) [Llslng{a + b]z =a’+b%+ Ea!:-]
=sec? Asec? B+ tan® Atan® B+2sec Asec B tand tanB
- 52?4 tan” £~ tan® A sec? B- 2s5¢ AsecB tan A ang[Using (ab)” = 7|
= sec? Asec? B-sec? Atan®B + tarf Atan®B-tan® Asec’ B
- sec” Asec? £ - tan” B) + tan® A(tan” B sec® 8|
=seciAl-tan’ Al [ wcf=leta ]
=sec? 6- ta = 1

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

Proved
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Q9

L l4+cos8 +s5ing

R l1+cos@-5ing

{{1+ ms&]+sin5} {[1+r:as&] +sin$]
(1+cos8)-sing  [l+cos8+sing)

[(1+ cos &) +s+'n8]2 Using (a+b)(a+b) = (a+86)°
[1+m5‘]2-sa'n2& &(a+b)fa-b)=ab*

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

= e {USi:FIg (= 4-!:-]2 =32+b2+2.5~b)
l+cos“8 +2co58 -sin“ 8

1+00s%8+2.1 cos 8+ 5B + 2sin 81 +c0s 8) [Us'rng sin® 8 1—‘:’3'32‘9}
1+cos*+2cos &~ 1- cos 8)

1+1+2m59+23§n9[1+m59] {U . 2 zg l}
- sing &R + 008 =
1-1+cos28+cos 8+ 2c0s8 g

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

2cos?8+ 20058

2(1+cos8) +25in 81 +cos 8)
2c0s 8 [cos 8 +1)

(1+cos8)(2+2sin6)
T 2mséfl+cos )

:1+sin9

cos@ %4
l+sinf_1-siné .
— by 60 c,)\\o

cosfd 1-sind

_ cos® 8 6@
~ cosB(1—-sinf)

__Cosf \rb& Q
1-sin# %
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tar vl e
14tanfs 1-cotip
_ s0° 8 . os”
cos® |1+ Sm,_, st 01— O:_szl
[ bl BRSO
sinddocste coss@smnte

cos” & {:csz 84 5n° -5'] snta |{3."n25'+ cos” E-']
sint g " cost g
coF O S

sin’ b+coosty
Gt 9 eos &

{.qinz .-?}2 + :m.qz .‘3'}2 T8Nt 3rnst B P eint Brns© g

LNy

i {5,.,-..2 ? +cost .9)2 -2t Boost @

sheasd

12 —?.':an.‘?m.':z@
h SRS o0s 3

1-2sipf9cos®
SN g cos e

2HS
Mrotecd

mm Wondershare

Remove Watermark g PDFelement

L
G R g=
coe s
ard cors = ':':_'5 b
ihi .

{ cosP @ +sintd = l]

{adding znd sLbrracting = zin® .5'-:092.9]

CERfdrooslia=1
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- 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
sihe cos g
_q sin® @ _ cos? @

Sth+cosd cos8+sing

sn8+cos & - [sm3+ cos® .5')

sind+cocos 8

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

SiH 8+ cos g

(USing 2% +b% = (a +b]{az €552 ab))

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

= sin@cos 8
=RHS
Prowed
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Remove Watermark g PDFelement

{Usir‘ug:s.".r'.-2 B +cost 8= 1)


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ mm Wondershare

PDFelement

Remove Watermark g

Q12

1 1
+
sect 8- o5t 8 cosectd - sintg

LS = { Jmnz&mgz&

= + sin® 8-0s% 8

sind st

T L -
l-cos’8 1-sin @
. mscs snce

cos g sin®o

— + - sin? Becosta
{1 cos? 9){1 | o5 9) {1 sins 9} {l | snc 8
N

2
Using 1- ET. (P {az)

2 {1—52){1+ az)

e o
h g 3 fd y

= i + FH” sin®9cos 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? &) + sin* 9{1 - cos? 8 2 9c0s% 3
= sn Scost 8 {1+ 2 '9| {1 e ] 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 Ecm{&é?ng.ﬂl
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z
[maz 8+ sin® -5') — 2cosf 8 sinto 4+ sint8rosc g {m32 8 +sin® 5')

1+5in 8+ +sin scos’ g

1° - 2cos®@sin® 8+ sin“ @cos® 6.1

1+1+sin8cos®a

1-s5in®8cos® g

2+ 5in® dcos< 8

=RHS
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 +tanzo:—'tanzrﬁ+ 2taho tanﬁ+tan2.:c + tanzﬁ =2tahwtan g
=1+tana+ tan® mvtanzﬁ + tanz-,ﬁ
= sect o + tanzﬁ {1+ tanza:] { 1+tan‘a = S‘E"Czﬂc}

= sect o + tan” A sect o

= sec {1 + tan® ,{i':]

= sect a. et i { 1+ tan A= sec? ,H)

=RHS
Proved
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Q14

- {1+cct5'+ tans'] [s.':nE"— CDS“E":]

sec’ 8 - msec s

LH

- VoobE = s tand =
_ sihe cosgd sih g cos &
- { 1 1 J 1

1
T T secfd=—— — cosecd =
cosT 8 snT 8 cos &

{1+r:1:|55'_5.'n5'J cos & ing

sin &

st +sinc g
sihfeoos g
Snd @8- e o

cos® 8 sin® &

1+

[sin & - cos &)

(singcos g+ 1) sinf8cos®s

" dingcose. [S-"HS & - cos” 5‘} (eing - 098] { sin®g -cos® 8 = 1)

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

L SE S i
) [5‘!;?5'—-:05-9][5.".*725'+|:D325'+5a'n5'co36') { F-b7= (s b]{a +b +ab)

1+ sindoos &Y. sin® 8cos2 9
( )
B {1+9J'n 9-:::'59}

= sin“8cos®9
= RHS
Proved
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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

[ 1-cos®e = sin® E.-')

cos 8 [2 sing - 1]

2 5in°8 -5ing

o & [2 sing - 1]
sind(2sing - 1)

cos &
sing

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

RS S.'.".'E'_I_E Es.ln5'+1 e sin g
cos g ol cos &

T

[sm 8+ 2oos -5'] [2 N8+ oos 5']
= cosg

cosd, s g

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

oos g

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

cos g

" 24+ 55in8cos g { 3;’n29+m329) bt
cos &

2 " Lsin@oos 8
cos & cos &

Csec8+5s5ing
= RHS
Prowed

Remove Watermark
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Q17

2s5ind .
l+cos 8+sIin 8
- T Ci;'; B;ilrw_ECZ?IS Ec;?g ?}Sil’l 3) —x [Rationalizing theo denominator]
L 2singfl —cos@+sin 3 _

(1—5in 03¢ —cos® 0

2 sin 8 -2 sin Bcos 6+ 2 sin“6 e

+s5in“ 8+ 2sinE—cns® A
25in 8l +cos 8 —sin ) o

73in? 847501 8
25in8{l+cos 8 —sin 3

— =
25 8il+sr d) >
l+ecns @ —sin g ) . L i ;
= i = ¥ |Cancelling the 2 5in # in both Mumearctor and Denominataor)

Hence Froved
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Q18

Mow, cos 8 = Jl —-sinte

z
= —1 _ [.5-2 _ bz) l sind = —az— bz}
{az+b2) a“+h

R w62 - (a2 - 07

\[ [52 + bz)z

“E.~2+."_.‘n2 +5~2—bz){az R R L T

=".| asEh®

{237 wop?
S BT

) {Uzing K-y = x - y) [X+y])

s5ing

Mow &R g =

S o 0 O S

and cosecd = = {ﬁ'l:um [|]}|
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a
a
% +1 % —
= + [Dividing both Numerator and denominator by b]

e} a
— =1 —+1
b b
_ tan 8+ 1 7 tan 8—1
tan 8—1 tan 8+1
sin & s5in 8
+ S
_ cos 2 N cos 8
sin 8 sin 8
‘\ - +1
cos cos &
5in 8 +cos 8 s5in 8—cos B
_ cos 8 N cos 8
sin 8 —cos 6 sin 8+cos &
\ cos & cos B

sin 8 —cos B8 sin 8 +cos &
sin 8 +cos 8 +sin 8—cos 8

\/sinz g —cos® 8
2s5in 6

\[5“’12 B — cos® 8

=\/sin 8 +cos 6 +\/ sin 8 —cos 8
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Q20

. =]
Given = tahd = E

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
asing-boos g
by —

b
Fsing+ boos 8 ﬂ+
b
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Q21

3

Given, cosecd — 3n 9 =537 secd - cos @ _ 4

To sqow a2kt {.:.*2 I bz) -1

Since, cosecd —snd = 3°

1 :
= — —ElhE= a°
sing

.. i J
VODEECE = —
sing

1-sin®e 4

— —_ =3
=g
2
o : ; " !
4 sl e vl sintd = cc-s*‘E')
sih g '
3 mﬁ%{?
] = ——
S };élﬂ'
; 1 ] 1
Sinc=, -cos &= £ osecE =
cos s Y cos 2
7
2 11— 55'=£|3
cos i
sint g 5 3 e
= =h ( 1-cos8 = sin E')
cos &
sin 2/,{;5'
— n = —1-_.-
cozlia

3

4 44 4 g 4
Mo azbzraz+bz} i Cos K/3-_5.-'>.<3.'.r? /3-5'[0::5/(”35'+5m /35']
d L B 2 2 =27
& XBE CDSAE" c..'n/gf-:? ':D"'/ég

Imﬁ 9/:.'? +5in ?éﬁ'] 60 c’;\\o

sin E;;E CIoE 3;5{6' @

= ms%ex Sih %5‘

—mst 8+t e

e &
Proved OQ &Q
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Q22
Let,
cot& {1 +sing) = 4m -—{1)
and, |:|:|t-5'[1 —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|n'5'] +'|::|:|t-5'[1 2 5|r‘|-9]] [cut-ﬁ'[l + 5|r‘|-5'] 3 |:|:|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 4 sin® g
16 14
2 2
= coft EXDIISZ-S'S”_IZS o R I:I.IISE"
16 Sin© g Sing
cotgd  cotd ) )
= — * [1— sin® -9) [ cosf & =1-sin® -5']
4 4
cotél+sing) cotéfl-sing)
= =
4 4
=
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Q23
g 6 4—3{m2—1)2 z

To show:sin" 8+cos" 8=———~  © wherep© = 2
Since, sing+cos8=m i)

= (sin g+ cos 5‘]2 =

= sin“8+cos?@+25in8cosd = m°

= 1+ 2s5indcos 8= m* { Sin2-9+co325'=1)

= 2sindcos 8= -1

z
) -1
= sh ooz d =

.
o LHS = sin®8+cos? e

= {S.".'".'E -9}3 + [CD52 -9:]3

= [smf 8 +cos® .5') [smf .5':]2 + [cosz 9)2 —sin® 8cos® .5')

=T [{sz 5‘)2 + {CDSZ 5‘)2 +2sin8ms 8- 2sin°8cos® 8- sin® 8cos? 5‘]

{adding and subtracting 2 sin® 8cos® -9)

2
[smf g +cos® .9) —3sin“8cos’ 8

1-3sin 8cos?e

1-3 [sm gcos -5']2

=1-3 [m ; 1) {frn:lm [ii}]

2
4-3{m2-1)
= where me<z
4
= RHS

Prowved
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IHE —an—u=5L+"

G AT B o R R I 0 (0
i .
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a o ] z ][’ | 2 oo 3 j+ 1 2 S A r 1 e i
L 1056 cosd hsd s cos d coz g 518 58
_ L 1 N:::usi:f 51d v E tan G xsat g | zind L cos o )
slrdece: B Cos & sln & cos 9 sln & s d ccs g 16 e
L L 1 L o [y =) L cos 3
- — - - -1+ - - - +
s B ons A R ooy 9 G 9 NI W N
1 _ sir 8 _ it L |
T sirtices U ozl sin U
_ L sir d o5 d
T slrdce:d o5 & slh &
_1 sin® @ ccs” 9
s Foons 6
_ l—ifcostd-sirt &
- siqd.ces 0
L= S e o
= . =0=0HS Hence Frovea
slr @.cos &
Q25

LHS =

Jl— 58 i I1+ Sing
1+sind Yi-sing

(-\.'1 -sin 5')2 + (-\1'1 +5in -9)2

,Jf{l +8ing})(1 - sin @)

l1-sin8 +1+5h8

Jl—sinzs'
2 : ;

= ( i-s5int8=rcost8 :>x|'1—3.'n25'=co5.9)

o5&

ye) T
= v s der =cos8 <0

cos & 2
=RHS
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Q26

We have,
7, — sir® 0+ cos" G i)
el e

To shiow:
7y I3

s
(1 E . i

7y

{5""3 2+ cos? 9:] = {5”"5 8+ cas” 9) Substituting the values of
5iné +cos @ {TS, Ts and 7y from (i) :|
sin® 6 sin® 8+ cos  @- cos @
g8+ cosd
sin® 6{1 - i 9) +oos @ {1 - cos® 9)

Sing+ cos g
R sin6o0sc 3+ cosc @snc g wl-s5in®8 = cost 8
sin &+ cos8 and 1-cos%8 = sin“ @

Sinf 6 oosa 4+ [:siné' + zos 9}

Sing +cos &
=zin“econs? g

5in® 6+ cosS g - |'5ir'|? g+ cos’ -5'}
RHE = -

sin® @+ cos° @

sin® G- sin’ @ +cos” 8- cos' g
sin® & + cos® &

5ir'|5.5{1— 5in29)+ IIISSE'{l— I:I:ISES')

sin® @+ cos? @
Sin® 5cost 3+ cos @snt g

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

Sin* 8 + cos® 8
=3in® &cost g

LHS = EHS Proved,
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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 [{sin‘2 5+ o052 6) {5in29r - {c:u:1525']7 - {SiﬁZSEDSESU -

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+ DDEZS}E—ESiHZECDSzE]— 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,
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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? 9{psine - 3) - A aina - 3| + mf (3 s B[P me? A - 3) - 3fr et e - 3

-3t @ms 8
=cin“gfzsin®e -3 |'35in2-5'—3 +.;;.;.565~|'2.;.;.599_3‘ 3cosc6 -3 -3cinemst &
1

= sin®ex [—3](2 5 n25'—3;|[1.— 5in28) +005° 8 % |- 3) {21:1::52-5' L 3) (1— IIISEE) —Sdremste
= -3sin®g (2 sin“a - 3) Coss & — 31:::1569[:20:152 a— 3) Sin“g - Asin‘@mos® 8
=fhsin®d oot e +Esin“ oot Y —boastEEint Y 4 Ycost B+ dinf Y- d5int Yoost e
= -6En°8 + D:SZQ{EiﬂE'E—CDSE'Q] +95in29m528{5i’|49 +cost 5]—35n2-5'|::|52-5'

L s a3 o 43 e > Lo o2 R e )
= -G08y -5'[(5.".' -5') +(LLL‘:~ -9) ]+ Qi e 5({5.‘.’.‘ -5'| +(u_.l5 -5') ]—35.'{.' S’ &8
——Esrls c:szﬂtsa'h20+m32 -C-'} {3.".’.'4{3' yoosto— zindo -::'52{?}

+0sint g I:DSZE{S."H“E' oozt EF] —35n8 mst o

{U*_-.irlg a4 =i [=+4) [:d? +7 - d."_,l}

= -H5n°8 c:535'|:5."n4 Bcos* 8- sin Boos® 5':| + 35‘.'.*'.'290952-9[[3#?4 -9+o:u5*45')

- Hdsinteooet s [: o5t g+ snt = 1}|
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= —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? 8 oos? E[(S.fnz g )2 + ( cos? 5')2 +2 5in° Boos? 8- 2 sind Goos? 5')
+63in foost9- Fsin®oos® @ (addiﬂg and subtracting Esmzﬂmsze)
= 35in® G oos® 9((5;’n28+m28)2 =i S.':HZSCDSZS) +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
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Q1
Vak | ovk

Litec®s - ittt =1
= CCeec s = 1+ ot s

= CCEEC b = iqll + coteg

I the thir veeCrer T LLsscd is e ctive

LLieed = —41+ cot?e

2 .
=- 11+ E l_l_'(.‘:,|=1—d
] E_
=_J1+m
25
_ 169
25
__1=
1:
LI_‘:tLb=—T
[ 0wy t:rb=i
e
1
T 1=
s
T 1=
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Yok | ok
Srfet L= 1

= sirfh=1-LLst G

= :irb=i~J1-m525

I the ='® Liecrer T osir & is pusitive arc ter &0z recelive

sir & =<.1’1-1:.n575

2
= 1—[—E] [ l_l_&.‘_-:=—1
2 : —

I

4
_ )
CoE
| B
=& :
=l C fero=_"__" =_< =_
’ = 1 B

MLw LLselS=s — = — = ——

2
1 1
o = =_=
=g 1
=
1 1 —

=r Lt = — = =

ter &
I—|=r|_|=_~;irb=§_ Tt & = —of3,

-1
LEELS = -2 o C LTS = E
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It the thirc veeCrer T usscd iz 1 erctive

LLteb = —~J1+ cot? g

16
= — 1+ —
=l
__'JE‘S
9
el
. 1 1 -
MYy <= —— =" =_=%
LL=ecd  -o E
1 1 -4
TG, LLebh=—— =~ =
=L —= E
q.
. -= -
Ferie =ir s = — b = —
kE s

5 —E 4
LBl =-2_ bl =—" coIC LLTE= —
4 4 -

—
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Yai | ove.
sirfe+LLete=1

= e =1-xir<6

= I_l_';b=i'Jl-5ir'|25'

Ir the 1% LLeCrert LLs6 iz pLsitive ofC Ter & 0= o= pLsitive

LL=h = -.,|i1- sin® 8

G b

AR

a
= 4l -
25
_ (B
25
q.
T
crI:_ t:[b:ﬁ:i:i
LL=S <} g
L
1 1 &
vy, LLZELD = — =—==
bl | P &
L
L
:tL.&-:L:i::
=g 4 4
B
1 1 4
0. LG =z —— = = —
tar & i =
4
4 L =
I—tru:_u.:b:r_ |_|_~;r;.:{;.l=T tc{b:E'
= 4
=Lh = — =l C LTS = —
4 z
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Q2
Ve | oue
sirfe+LLete=1
= LsfE=1-xir6
= l_n_';b=idl—5in?&
Ir the =¥ cLacrart cosb isrecative arc tarb s 2lsc recative
LLES = —«.Ill-—sm?'é
2 .
=_1_E !;i[.‘_—;:]'_':
13 1z
_ _Jl- 144
169
_ a9
~ Y1sa9
E
1=
sir & = -
=l L, 1=l & = = = =
LL=G —_': E
1-
MoLwy, =eLO = 1 1 __1:
Lo —_': &
A%
- 1
';I:I_b+t:rb=———T
_-l=-1:
Sk
=k

= teLb 4l b= -k 60 C;\'\O
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Q3
Vake | oue
. E 1 E
sirb=—_ Tl g=— ch:Ji{b{?I{I—H
& 2 = 2
= S lie=ir tte secrd e eCrart arc ¢ liesir the tHirc Le=crar 1.

MW, =SB+ LLeth = 1

= LsfE=1- =4

= L6 = i\Jln sin® @

Ir the =™ Liccrart Lisb s revetive ar © tar & it clsi el ctive

LLEG = —-le- sin? g

_ 16
25
4
Tox
= LI_‘:|5'=—E
k
erf, teps = SFS8 |k _NEI AP (i
L& - 2t

9 BT ';I:I_",:t - Tar ";E =

= ~;|:|_EF¢=1+1:C;E¢

= ey = i-.,gjl+tar'|2ﬂ
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Elal 5 - /S neLgd

= =
= tx[f -5 [—.— [y evvative = i} src i}

£ e & -5 seLg = ——
=z
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Q4

Ve | oue
sir G4 Lush =L

= (F I Ry [ [ - R |:i]
[

- sre g
ass

= Tor o =-1

Vae kroLwe Thet,

gl:LEb—t.:rE.&,-= 1

= cefh=1+tarfh

= teLb = 11+ tan®

Iotre 4% Liecrart seLs s LT,

oL b = 1+ tanf e
=te1
"

LL=b = 1 _ ]
- seLd W f2
FLtfir I_L‘:|5=i ir eLLstior :|} e LT

&

A
:i,&,:_[i 1

£, &

Ferie slrb=-—= o LL:b =
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Vake | oue
LI_‘:|5'=—:__ -:lC.:'.r{l':‘,'{C—H
L 1
= =
= & liesit the 2™ veatrart
Vae krLwe Thet,
= Lir b = 2yl - cos? e

In the =™ vicrart =ir &= recctive ar C ter & iz pLsitive,

sir & =—-.£ncn525

=_1_[_g]z ERTECEES

il T
Lr—

_ 16
5
4
T
= :irb=—j
E
-4
=l . ‘[.:[.‘_-,|=£=_If=j
=i -z =
B
1 1 =k

MLW,  LL=RLO= — =~ = _°

=L = 1 =i=__—t
=g — E
1 lh =
=l LI_TI‘:-'=E[I‘J=E=E 0 ‘OQ
= b \\
QS AL
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L
-
L
—_

LS - Tl &

Ny

LL-=CH 4+ 0Lt h
teLD - 10 &

4

G | || 00

Lo
- + .z

I

i

El

r

£

e

m

wm e
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1
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Remove Watermark PDFelement

Q1(i)

s-".ﬂ'l':'—“r sin|2r - £
3 3

=-—sjn% ( s:'n{EJr-S] =-sa’n8]
el
2
Q1(ii)
3060" = 177 [ 7 =1807)
L SIN3060" =5inl7x
=0 (v sinne =0 for allne z)
Q1(iii)

tan 2 o tan [Ex & -’1)
6 6

= —tan — E tan{2r-8) = —taﬂﬁ?]

Q1i(iv)
1125 -5“—{# 180°)
cos [ 1125']-:::5[ 5“—]
= cos |6 ] [ cos (-8) = cos 8)

-
fern-

= cos = [+ cos (2kn +8) = c0s 8,k «n) 60 ‘\0

4

1 <
“E 9
XN
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Q1(v)

tan 315" = aan[z:r- %]

u-tan% (- tan {27 - 8) = - tan 5)
=-1
Ql(iv)
sin510° = sin [3# - i]
&
= sa'n%l [ 37 - g- lies in second quadrant]
-t
2

Alternative solution

sin510° = m[:&.# = %]

=sin|x - i} [ sin{2n +8) = sin®, as sine is periodic with period 2x)

{ sin(x - 8) = sin 9)

x] v cos(2r +8) = cos 8, as cosine
=C0S | 7+ — _ _ _ _
& is periodoc with period 2x

=—ms% ( o5 [Jr +49]=-CO-S|9} @
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Q1 (viii)

sin(-330°) =

o[-
-3
<[]

=sinZ
&

)

= 5in

1

2

Q1(ix)
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H  PDFelement

{ S.l'n[-é'] = ~-&ih S}

[+ sin(27 - 8) = - sin )

sec(-1200°) - asec [- [?x = %n

= msec[?r -

-—-cx::sec[?x
--msec[x-

I
- -cosec =
3 -2
B
Q1(x)

tan (-585'") = - tan (585)

m
'-t&n[.gﬂ""E)

~tanZ
4

=1

~tan [z,, : [Hg)]

[+ cosec (~8) = - cos ecs)

woosec 1s penodic of period 2%,
!, cosec(2r+8)= msec{2m+ﬂ']
=cosecd forallne N

(. cosec(s-8)=cosecs)

[ tan (-8) = - tan 6)

(v tan(2n +8) = tan 8)

[ tanfm +0) = tan S}
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Q1(xi)

cos [855) = cos [En —%J

|

-ms[z—%} [-:c:-:m[?k:-r&}-ms&fnrallk e.H]
--ms-z- [+ cos [ - 8) = -cos 8)

Q1(xii)

sin1845° = sm[lﬂ:r + %]

= [2 x57 +1]
4

=sins { sin (2kx +8) = 5ing, for all k « N]

Q1 (xiii)

cos1755" = cos [m - %]

-ms[?x.'&x-i)
4

nmsg { cos(2kr - 8) = cos8,k eN]
1

&
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Q1(xiv)
4530" = [25:: + %}
o &5in4530=sin [25# + %]
. i
= sm[? w127 + [r; +ED
=3in[x -E—) [+ sin(2kr +8) = sing,k e N)

= —sfn% ‘ sin (= +$] =-3in S‘]

Q2(i)

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

= fan ;l:.--i-E cot 2‘Jr+£ + tan 4z+£ cot 4-3:--1
4 + 4 3

=tanZ, mti+tan£x[—cr:-t£J [ mr[4z—i]= —mti]
4 4 4 4 4 4
=1.1+1.(-1)
=0
= RHS
Proved
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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
I EINE I
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" +cos204° + cos 55" + cos 125" + cos300°
™
=cos 24 +cos {Jr+24“)+co£;55“ + 0085 [Jr—EE“ ] +co3[2;r— %J

=05 24 - cos 24" +cos 55° —cos 55° +CDS%

g

I
Py
3

L

2
= RHS
Proved
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Q2(iv)

LHS = tan(-225") cot (-405°) - tan [- 765" ot (675"}

= -tan225'[- ot 405"} + tan 765 cot 765"

= fan n+£ cot E‘::r5 + fan 43+i oot 4:—1
4 4 4 4

[ tan (-8) = - tang ]

& cot (-8) = -cot®

=tan Lot Z +tm£u[—mti] [ cot{#x-&}--mt&)
4 4 + 4
=1.1+1(-1)
=1=1
=0
= RHS
Proved

Q2(v)

LHS = cos 570" sin510" + sin [L:aarr)ms {-35“:-)

AR i : W Sin {~&] = -5ind and
= CO5 [39 + EJ sin [3: - E] - 5in330° cos 390"

cos (-8) = cos @

COS #sm: sinle 2 cos | 2x + %
= = — — 5 - — —
58 3 v/

) I .. X i N .
= - 8in 08 =+ sin =008 = [+ sin(2r - 8) = -siné)
=0
= RHS

Proved
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Q2(vi)

LHS = tanﬁ - ES.I'HE —imaecz
3 i} 4

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

£+ 45@52&
4 =]

=—z‘an£—23m ;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]

|
I
Ll
1
Ma
=
|
1
I
+
i

5
o
|

Il
1
]
L

]
r
o
+

| L

Prowved

Q2(vii)
LHS = 3sinZ secZ - 4sin Eimtf-
B 3 & 4

- B LoiB dgin|x-2xi
2 =]

=3-4sin® { sin (7 - 8) = sa’nsl} @
G
=3- 4x~:!'- 0 .\Q
O
:RHE & Q
Proved 6’\'® %.
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Q3(i)

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

X
m[5+9)msamr{n+s}

v tan [%-1-5] = —-coté

s 8 x0os ecd (-cot 8)

- cosach. cos oot P
& sec ~2—+$‘ = —Cco5 ect

=RHS
Prowved

Q3(ii)

cosec (90" +8) +cot (450" +8) tan (180" +8)+sec (180" - 8)
" cosec(ar - 8]+ an (180 6]  tan[360° +6) - sec(-5)

LHS

sec s +a:t[2n +—'r~+6]
2 tangd - zec @

+
sec 8- tand tand - zecd

( cos ec (90" +8) = sec 8, cos ec [90° + 8] = secs, tan (180" - 8) = ~tan 8 sec (-6) = sa::a]

sac&u-mt[%a-ﬂ]

" —ci—mng Tt U e o) = s
secd - tan @ ®

N T [ mf[ﬁ*”]"””*]

-l41

-z

= RHS

Proved @
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Q3(iii)
sin {15 o+ e;] s [9:1' + a} tan [z?u' = E) mt[3ﬁn' = 9)
LHS =
sin (360" - 8] cos (360" + 8) cosec(-8) sin (270" + 8}
sin8(-sin8)oots (- cot 8) .+ tan (27“' - E’) =cotéd
~singoos 6|~ cosech) (- cos §) & sin (270" +6) = - cos 8
L1
- cos 8
_ —sin@xsind xocos 8 xcos@xsing | s sing
—Sin@xmms8xsn@xsin8xcosd B posnet a 1
\ sng
=1
= RHES
Proved
Q3(iv)

LHS = {1+mra- m[—g+ﬁ]}{l+mtﬂ+m[§+ﬂ]}

= {1+ cot & - (-cos ecs)} {1+ cot & - cos ect)
[ sec[%+&] - -cuseae]

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

= (1 +m!‘$}2 - cosecg
=1+0t? 8+ 200t H - cos ecg
= COS 8c* + 2cot § - cos ec> ( l1+cot’ @ = GDSEC‘?F)

= 200t 8
= RHS

Proved 60 ‘\O
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Q3(v)

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

He- sin (180" +8)cot [360" - 8} cosec 90" - 8)

cot 8 x[-sec &) x [- sin §)
= sing x{—m!’@} w5ec &
=1
= RHS
Proved

Q4

T .o L AT R
LHS = 5 — 4 SIS = S — o S —

24)? 2 2_|"JT

2 I ¢
—+ &7 =+ 3T —
o o

— + =it
18

‘v 4r .o 4 o T Lol Tt g T 4r EE
e +gin + &0 +gih D -7 - and -
b a Q Q 2 9, x

- &l

- gln

4q . adr ST b ’
=cost 2 st DT et L cps® wOENT E—S| =oo: g
9 9 9 = |

=111 { ine 5| coszé'-i]

-2
= RHS
Proved
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LHSnsec{B—;.-—S]s&c( —52—1]+Ean[5§+8]tan[ —.321]
o) o 9)
-~ms&cﬁ.se¢(§§--ﬁ]—mtax{—]tan[%{— ]

[ ( sec[?ziv ]]- -cos ech, sec(-8) = seﬁﬂ.tan[%-rﬂ]--mt&]
& tan (-8)= - tan 8)
o)

3r

[ sec
= - DSeCcH xcos ecH - cot 8 x(-1) xcot &
—=8|=cot8
»

& tan

. S

= - 0SEC 8 +cot* @

= -cosec’d +cosec?d- 1 (-.*ansa:zﬂ-1+mtzﬂ)
= =1
= RHS
Proved
Q6(i)
Wehave A +8+Cw= x ( sum of 3 angles of 2 triangle 15 7 = 150')

= A+8=8-C

= cos (A +8) = cos (5 - €)

= =-cosC { cos (s -8) = —ms&)
= cos ([A+8)+cosC =0

Proved
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Qs(ii)
We have A+E8+C=ux [ sum of 3 angles of a triangle is # = IBD')
= A+B=nx-0C
A+ E r=0C
= =
2 2
A+8 & C
s = ———
2 2 2
= oS [ﬂ] mS[i_E]
2 2 2
c x i
= = §ih— v COS|=——8|=5sng
z [+ cos(5-¢)-sne)
Hence ma['q"'BJ-SmE
Proved
Q6(iii)
We have A+8+C=x [ sum of 3 angles of a triangle is # = 130‘)
= A+8=x5-C
- H+S_n-c
2 2
= A+ 8 i E
2 2 2
= tan|BE8 . wn|2-£
2 2 2
e ran[i-a = cot®
2 2
Hence tan[’“sJ otS
Froved
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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
= cose-A)=cosC ..o (i)
& ms[:-ﬂ]-mss ......... fr1]

Now, cos[180° - A) +cos (180" +8) + (180" + C) - sin (90" + D)
=c0s C+(-cos8)-cosC-cosD
( cos tlHD‘ +E) = —msﬁ,ms[mu' +::‘) = -cosC & using [|])
= =005 8 -c05D
= -cos 8 - (~cos 8) {using {lij]
=-COsB +cos 8

=0
Praved
Q8(i)
msec{gn' +aj +xmsﬂcnt[9l:l‘ +9) = sm[gn' +9)
= sec8 +xcos @ x (- tand) = cos &
= ;+xms&xﬂn—ﬂ-mﬂ
cos & mss
1 .
= -x5inB = coséd

cos 8

l=xsin8omss >

= cos@
cos 8

= 1-xsinfcos 8= cos? e
= 1-co0s28 = xSinBcos e
- sin8 = x sindcos 8 N C)®
= sin@ = xcos@ 60 s\\'
. \ o Sin8 @ O

cos &

9
Hence x --ﬁia %\'é Q
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Qslii)
We have ¥ mr{au‘ +|5‘1+ ran{‘}[}' +E}m’n9+ msec(g[]‘ +E) =0

= x{—ﬂnﬁlhmt&xsinﬁ+sﬂ'ﬂﬂ'-ﬂ

= uxtmE-mgxsmB-i

L WD
sng ]

-xsinB8-costo4+1 .

= —) o
= -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°
= tan dg - cOg {3—"-]— an (xf-]ms(i+ i]{-.' g = lEll]")
2 B 2 b
. . 3x
s 0=0=-5in—|=-8n— ctannr=0forallneZ &Goos—=0
= [ 2
2

43

ntZ
6
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Q9(ii)
LHE = sin 780" sin 480" +cos 120" sin150°
= 5l [-hr + E] sih [3: - E] +0085 [£+i] sin [JI’ - i] ( F= lEII]')
3 3 2 b L]
E x . X
s |dr+—=| =5t —
(40+5) =53

sin : x Sin e sin ’r sin o
= o i - P £
3 B 5]

3 sin[:':lx— g-]- sinZ

x

m|ﬁ3-,

B
2

| =
P =

n
| w
1
]

[ ]
4 ra

(]
(i

= RHS
Proved

Q9(iii)

LHS = sin 780" sin 120" + cos 240° sin 390°
= sin| 47 + 2 |sin J'+JEIr +COS s+ 2 |sin|2s+ 2
3 2 6 [3 6

sin = xms* ms" . +sin’
3 & 3 &

O
Proved .%\\ @fb
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Q9(iv)

LHS = sin 600" cos 390° +cos 480° sin150°

: T g FY.. L
= sm[3:+a§]ms [2N+E]+m5[3ﬂ'— E]sm[:r— E]

=-sinTcos X —osX_sinX vsin|ar+ L) =-sinL & cos|ar-E|=-cos X
3 & 3 & 3 3 3 3

®
2 2

1-1
= P
2 2

Q9(v)

LHS = ftan 225" cot 405" + fan 768" cot 67E"

= tan [x + f—]mt[?x + f—J + tan [4.15' + i] a:rt(dmr - i]
4 4 4 4

=tanZTootl s tani|-cotL
2 4 4 n

=1.1+ I,Imlj

=1-1

=0

=RHS
Proved
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