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We have,

sind = i and cos& = i
g 13

cos A =+1-sin® 4 and sing = ﬁ..l1—|:|:1528

z z
= cos A= 1—{%} and sing = 1—[iJ

T

13
= cos A = I—E and sing = l—ﬂ
25 1649
25-1 : -
=y cos A = and sing& = ke
25 169
g 144
e’ cos A = ,J— and sing = J——
5 169
3
= CDSA=E and sing = —
Mo,
sinfd +8) = sinAcos8 + cosAsing
4 3 1z
= =W —t =% —
£ 13 & 13
20 36
= + —
g% 65
20436
65
_ 56
65
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We have,

) 4 g
sind =— and cosé = —
L 13

cos A = +f1-sin® 4 and 5in5=1.ll—|::|:|525

z z
=% cos A= 1—{%} and sing = 1—[i]

=4 cos A = Il—E and sin& = l—i
25 169

25-10n . 169 - 25
=5 cosd =, J———— and sing =, ——
25 169
S 144
= cosd = ,]— and sing = | |—
25 169
3 . 1z
= cos A== and sing =—
5 13

[ e,
cos{A+8) = cos AcosB - sindsing
3 5 4 12
£°13 5 1z
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We have,

; % g
sind =— and cos& = —
L 13

cos A= 41- sin® 4 and sing = 41 - cos® &

13
= cos A= 1—E and sin& = 1—£
169
= cos A= R and sin& = 182 -2
2 1569
= cos A = iar‘n:l sSing = ﬁ
25 159
3
= |::|:|5.4=Ear‘|d Sing = —

MO,
sinf{4 - 8) = sinAcoss -cos Asing
4 E 3 12

R e
Be T3 oBe 19
_ 36

65 6G
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We have,

g 4 g
sind = — and cosg = —
= 13

cos A= 41— sin® 4 and sing = y1 - cos? 8

z z
5 cos-A=,]1- i and sing = j1- i
g 13

= cos A = 1—E and sing = 1—2—
25 1G
1

L5

a

Zz5-16 ; -

=% cos A=, ]———— and sing = M
25 (]=]

a ;s
= cos 4= |— and sing& = ﬂ
25 169

M o,
cos{A-8)=cos Acos8 +sindsing
3 L 4 12

= —®W—+—x—
5 13 &5 13
15 a8

= — 4 —
65 65

15+ 48
65

63
65
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We have,

sinA = E and sinf = i
13 g

cosAd = =41- sin® 4 and cos& = Jl- sin® &

o In the second guadrant cosé& s nagatiua]

1oV 42
= cosA = - 1‘[ J and cosg = 1~[—J
13 E
= cos A = - 1~E and mss = —E
165 25
— cosd = - Eand m55=‘E
"Jlﬁ';l 25

-5 3
= s A = — and cosE =—
13 5

8]

Mow,
U

sin{d+8)=sinAcosé +cos Asing

W L T
13°5 13 5
_ 3620
85 65
16
" 65

(i)

cos{A+8) = cos AcosB - sin AsinB
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We have,

sinA =3, and cosg = )
5 13

cosA = -f1-sin®A and sin8 = J1- cos” 8
[ In the second quadrant cosé is negative]

!I 2 ]
= cosd = = lu[ﬂ] and sing = 1.-[22.]
E 13
= cosd = - ’1—i and sin& = J_——144
25 169
= cosA = —JE and sin& = E
25 V1iag

k- . 5
= cosA=-— and siné = —
5 13

MNOw,
sin{d +8) = sin Acos8 +cos AsinB

N el B
57l 13) 5713

3620
- B5 B85
56

" T&s

sin{d +8) = - g%
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We have,

24 2
msﬂ-—ﬁ amd IIISE-E

sinA = =l -cos® A aﬂd sind = —y1- cos2 &

I the 2rd and d4th Quaﬁrant SN @ s negatwa]

= snd =— '| - —— and 51nB=—{1
= 5|r|.4-—1].—— and sn8 =— ——5
= sind =— and sind = - ||_

IJEES 25

. T .
— sindA = -— and 5~|r13-—i
25 E

{l} 5|n[.-4 +B]=511‘Iﬂ|‘.‘|:|'53+l:|:|5s‘1 =in A

i} cos{A+8) = cosAcoss - sinAsing

24 3. 7 4
* 25”5_[_E]x['§]
. S dg

“12% i3
_-72-28

125

Ll 4

128 &
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We have,

tand = EJ and msé = it
4 41

sing = {1-cos” &8

= |J1= 81
1681
= 1600
1681
a0
41
40
fang = ﬂ. .« . .i.El
cos8 9 g
41
Mo,
I_an{.ﬂ +3} _ tanAa+ tan &
1-tanAdtans
2,50
., S
j_-.-i:,gﬂ
4 9
27+ 160
- 365
36- 120
a6
187
_ .36
-84
a6
187
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Q5

We hava,

. 1 12
Sind = = and coss = ey

|:l:|5.4=—1.lll— st 4 and sing = -yi-costE

 cosine s nagativa in second guadrant and
cine is negatbiva in fourth quadrant

2 2
‘ 1 . 1z
= cosd=-11-1—= dsné=-[1-|—
1 3 1%
= cosd = - - dsin8 = -1 - ——
a3 x 4 = 'I|| 159
.- mgrﬂc—g and sind =- =5

169
\5’ and smE = -

= s d = - 22
2 13

and, tan8 =i =dkn =

tanA - tang
1+ tan Atans

peml i)
(&)

Mow, tanfd-g)=

= taﬂ!ﬂ—B]:sﬁ_ 2 60 ‘\O
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Q6

We have,

¥E]

. 1
SifA = — and 058 = ——
2 2

cas A —yfl-sird 4 and sing = |l -costa

[+ cosine = nagative in second quadrant]

) H
=% cosd = —.Jl— [i] and sing = {1—[£]
2 2
= u:::-s.q-~1a}~and-;=ﬂ3- o
Vo4 'J; )
= ms.ﬂ--ﬁand sinE-JE
4 4

. 1
= msﬂ-—% and sindé = —
L)
sinA = =1
tanf m —— = —=— = —=
sd - .3
2
1
ar“j_l tang-ﬂ_i-_l
ews® 5 B
2
[ [=3R
tand + tang
tan =+ TR L e
# :.11 B} 1-tanAtang

-1 1

I
| E

-0

tan:rfl+ﬁ}= o
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We have,

VE]

sind = % and cos8 - —
2 2

s A = —-,|i -sintd and sing = y1-cos& [ COSINE 1= negabive in secand quadrant]

- 2
1
=3 ms5d=-1-|=1 and sing = |1- E
2 2
=4 EA‘JE:“:—”II—l and s.lnE:,Illl—E
4 B
1
= EDEﬂt—ﬁ and =ing = =
3 4

S5 : i
05 A== <= and sing = —
= 2 ' 2

B | b=

zinA -1

tand = mEA:.::E.m.;E.
2

i
sin g a

1
taﬁB:-EE:-E:E:UE
2

tan A - tang
1+ tan 4 tank

and,

Mow, tan{d-g}=-

@

tan:-"l —El} n—ﬁ


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

{0

fii)

{iv)

https://millionstar.godaddysites.com/

sin 78 co0s18° - cos 78 sin1@®
= sin{78° - 18°)
= sin60*

B

2

cos47%co513° - sind47esinl 3
= cos[47° + 13°)
= cos6a0?

1
2

Sin 36° cos 9% + cos 36° sin2®
= sinf36° + &)
=5irn45®

1
N

cos80° cos20° + sinB0%=in20°
= cos[80° - 20°)
= CosB0°

1
2

Remove Watermark

[sin[.ﬂ - B)=sin AcosB - cos A sins]

[cos{A+8)=cosAcosé -sindsing |

[sin{A+8)=sinAcos8 + cosAsing |

[I:‘EIS[.JI- S:I = COE ACOSE +8ind sinS]
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We have,

CGSH=£ and mtg —E
13 7

2
J =12 14 25 5
sind = 1-[:352,4 ] | — B — ] — i —
13 169 169 13

and,
cosEcH = —y1+ 8 [ caosec is negative in third quadrant]
24 J f49+5?5 e25 a5
= - 1+ == i
40 y 40 7
= SiNE = i [ cosacd = _1 }
25 sins
Mow,
Coss = - l sin‘ 8 [ cos& s negative in third quadrant]
\( Jszs* 49 _JE?E . -24
25 625 625 625 25
Mo,

sin{.li +B; = sinAcos8 +cosAsing

5 _(=pa) 4goNi 7
=—wl— |+ — | %=
13 '\25 13 ) (28
-120 84
325 = 325
.-12I3+EI4

325
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sind -Jl-msz.ﬂ -

_[=12 : ‘1_ 144 ||25 5
13 169 169 13

and,
COSECE = —41 + u;-tzﬂ [+ cosec is negative in third quadrant]
24 \{r ;49 +576 {625 25
= - 14. = - o el
43 Y 40
s [ =
=5 SINE & — i COSECE = —
sing
Mow,
058 = —Jl -5in2 8 [ cosé is negative in third quadrant]
ol ~ 40 fec-ao0  [576 -4
- 25 - 625 {825 2%
Mo,

EDSI:A +B] =05 Acos8 - sind sing

2254] 4 [%] ’ [%]

(5

EBB 35
325 325
323
325
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wWe have,

oS A = =t and cots o
13 T

. = f -12Y 153 _[25 &
A= - 2 A = - —_— = -—— =z | =
=0 108 . [13] 1=Teo “Y1e0 13
cosecs = -yl + it s [+ cosec is negative in third quadrant]
[24]2 J 578 l49+s?a Fes 25
==l |—=| =—jl4+— == = - ==
7 45 1] 49 il

’ -7
= Sing = — -+ cOsECA - —,1
' 25 sing

and,

Mo,

cos8 = —y1-5in*8 [+ eas@ is negative in third quadrant]

) =Y jl 45 BE2E - 49 576 -24
25 Y &zs GE5 £ 2E

Sine o5 7 5ing
and, tan& = ==L = — s tard =
! cos&  -24 24
25

tand + tang
1-tanAtanfk
-5 7

tan{ﬂ +8)=

P =L S
ZEE+35

284

r
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co5105° + co515°
= cos {90° + 15°) + cos (30° - 75°)

] mstgu+a)--5inﬁ'
= -5iN18 +sn7E5*

and mg[QEI = E} =sing
= sin75°-sinlg®

Cos 105+ w515 = sinN75° -sinls®

Hence prawved.

tan A + tan &8
tand - tang
sin 4 A sing
_ctosA coss Ct
sinA _ sing \
cos A mosh
sindcoc B +msAsing
cos Acos &
sindcos8 —cosAsing
cos Acosé
it A cosE + cos Asing
sin A cosE - cos Asin 8

_sin(a+8) [

sir (A - 2) and, sin{A 8)-snAces2  cosAsing

sinég
9 =
/) :n58:|

sin[.ﬂ-r-B} =sindcos8 +cos 4 san]

tand + tan 8 Sif'-{ﬂ +3:
tan A - tané 5ir|{ﬂ - 5}

Hence proved,
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Q11

cosl1l®+sinl1®

LHS: :
osll®-sinl1®

mm Wondershare

Remove Watermark g PDFelement

Dividing numerator and denominator by cos11°, we get

cosll® sinl1l1®

cosll® cos 11°
cosll® sinll®
cos11® coslle
- 14 tanil1®
l1-tanllt®
tan45® + tan11*

1=tan45" xtanll®

= tan(45° + 11°)

= tanse°®

o 1 o«
cosil +5fn11 ~ tance
os511*-sinl11®

Hence proved.

[ tang = 5'”5}

cosé

[tan 45° =1]

tand + tan 8 ]

[ tan{A +E} " 1-tand tans
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cos59° + sin9°
ns9% - sing®

cos 9° i sin9°
cos9°  cosg®
cos9®  sin9®
cos9® s
_l+tang®

- 1-tang®

tan 45° + tan9*
1-tan45%«tana®

= tan [45" +9°)

= tan54®
= RHS

LHS = RHS
Hence proved.

s8° - sing”®
cos 8% + sind®

cosB® sing®

cos g° ] cos@®

cosg° n sing®

cosB8® cos@e®
1-tang®

" 1+tang®

tan 45" - tang®

1+ tan45° xtanB”®
= tan{45° - &°)

= tan37?
= RHS

LHS = RHS

Hence proved,

mm Wondershare
PDFelement

Remove Watermark g

[Dividing numerator and
|denominator by cos9®

tan45% =1
| J

[ tan {4 +8) = tand + tan 8 ]

1-tanAtans

Dividing numerator and
|denominator by cos8°

v tang = SmEil
| cosg

[tan 45° =1] %4

tanA - tan8 ]

[ i - )= 1+ tanAtang
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sin(60° - 8) cos (30° + 8) + cos[(60° - 8) x sin[30° + 8)

= sin[(60° - 8) +(30° + 9] | [sin{A+8) = sinAcosB +cos Asina |
=sin[60° -8+ 30° + 8]

= sin(90°)

=1

= RHS

LHS = RHS

Hence proved,

tan69° + tan66°
1-tan69° tange®

= tan[69° + 66°) [ tan{A+8) =

tan A + tané&
l1-tanAtan &

= tan{1357)

= tan{90° + 45°)

= - ot 45° [ tang is negative in second quadrant]
=-1

= RHS

LHS = RHS

Hence proved.
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Q14
We have,
tan A = E and tan& =i
=] 11
M i,
tand + tan g
tan[ﬁl+8]=—
l1-tan Atan &
5 1
et et e
6 11
G
6 11
EE+06
_ _ 6B
f 2
(]|
61
_ _ b6
oo -5
(]i]
ol
_ 56
61
il
_B1 @6
66 61
= tanZ wtanZ = 1
4 4
T
— tan[ﬂ+5]=tan;
= A+E=£
4

Hence proved,
O ‘\Q
S &


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

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

Remove Watermark g PDFelement

We have,
tanAd = and tang = :
m-1 2m-1
MNow, tan{A-B}uM
l+tanAtang
S
a_m=1 2m-1
m 1
1+

=1 “m
mizm -1} - (m-1)
(m-1)Em-1)
1+im-1§[2m—li

mfem=-1)-[m-1)
) {1 = 1) {2m = 1)

[mr-i} {2m~ 1} +[m]
{rn - 1) {2m- 1)

mf2m-1)-(m-1)
B - 1)(2m - 1) + [m)
~ 2t —m-m+1l
2m? —m-2m+l+m
et -m-m+1
BT e
_amt-a2m+l

OFn® — M+ 1
it

tanfA -8) = 1= tan[%] [ lan—z—- 1]

=h tanfA - 8] = tan[%]

SRR
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Q15

LHS: cos?45°-sin?15®
2
1 : 1
=|—==| -sin15°® " COS 45 = —
[JE] [ Jz_:|

= [M] [ cOs28 = 1- sin® E']

LHS = BHS

Hence proved.

We have,
LHS  sin®{n+1) A~ sin®nd
= sin[{n +1)A +rA]sin[{n+1) 4 ~nA]
[ sin® A~ sin®8 = sin{a+ &)sin{4 - 8)]
=sin[nd+ A+nd]sin[nd+ 4 - na]
= sin(2nA + A) sin{4)
=sin(2n+1)Asin4
= RHS

LHS = RHS

Hence proved. 0 0\0
> &
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Qle

We have,
sinfd + &) +sin {4 - &8)

LHS =
DJS[A +.B]+|:|:|5[A —B]

2 cin Acos & 25iﬂ.-4c055=5iﬂ[.-4 +8]+5in{A—B]

2 cos 4 coss aﬂdJEEDSF]CDSE=CDS[A +8]+|:|:|5[A—.B]
sin A
cos A
= tan 4
= RHS

LHS = RHS

Hence proved,

sinfd-8) sinfg-c)  sin{c - A4)
+ +
cosAdcosE cCosfcoscs cosCoosd
sinAcosg —cosAsing +5ir‘|5 COsiC — Ccosé 5inC+ sSinCocosAd - cosCsin A
cos A cos & msE sl cos O cos A
sinAd cos 2 cos A sing " sin& cos < _ cosé sind " sinC cos 4

cosAcosE cosAcosg cos8cosC cosScosC cosCcosAd

LHS =

cos Csin A
" CosCcosd
= tand - tan& + tang - tanC + tanC - tan 4
=0
= RHS
LHS = EHS

Hence proved,
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sinfd-8) sinfB-c) sin{c- 4)

LHE = — _ : : : ;
sinAsing singsnC  sincsinA
_ sin Acos& - cos A siné " singcosC - cosé sind " sinCcosd-cosCsEind
sindsing sin&sind sinC sin A
_ sinAcosé _cosA sing  sing cosC cos 8 sing n sin cos A
sind sing  sinAsing  singsinc singsing SsinC sind
cosCsin A
S E@inCsinA
=E:DSB_|:DSA+E:DSC_|:DSB+|:DSA_|:DSC
sing  sind sing siné sind  sinC
=cotE —cotd + oot —cot& +cotd —cotl [ cotd = ':'_:'5'9}
sIing
=0
=RHS
LHS = RHS
Hence proved,
We have,

RHS =sin®d+sin® {FI = B}— 25indcoss Siﬂ{.-‘-]— S]

sin A +sinfd- 8] [sinfd - 8)-2sin4 s8]

= sin® 4 +5in (A-8)[sinAcosE - cosAsing -2s5inA cosé |

= sin“A+sinf[d-8)[-sinAcos8 - cos Asin& ]

=sinA4- sin{A- &) (sin Acas& + cos Asin &)

= sin® A -sin{A- 8)[sinfA + 8))

= sin® A - sin{A - 8) sin (A4 + 8)

= sin® A - {Sin2 A- 5in25) [ sinfA-8)sinfA+8) = sin® A - 5iﬂ28:|
= sinf A-sin“ A +sin“g

= sin® 8

LHS

LHS = EHS

Hence proved,
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PHS =cosA+cos8 -2cosAcosE cos (A +8)

= CDSEA+[1—5in28)—ED:|SAEDSS I:I:IS[.-":I +.5]

= [CDSz.-"-] - Siﬂzﬁ]—EEDSH cosBoos(A+8)+1

[CDS[A +5]CDS{.-4—B]:|—2EDS.4 cosBoos{A+8)+1

cos[A +5}|:I:I:IS{.-4—5}—EEDS.-4I:DSB:|+1

cos{A+8)[cosAcos 8 +sinAsing -2cosAcos 8 | +1

cos{A+8)[-cosAcosB +sinAsing]+1

-cos{A+8)[cosAmsE - sinAsing |+1

= —cos(A +B][|:|:|5{FI +B]:|+1

=-cos? {4 +8)+1

= 1-cos* [A+ &)

= sin® (A +8) [5in25'= 1- cuzzﬁ']
= RHS

LHS = RHS

Hence prawved.
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We have,
tan[r’-] +B]
LHS e
cotf{4 - &)
tanf{A+ &)
S i eEtE e
tan (4 - &) tang
= tan{A + &) tan[4 - &)
_ tan A+ tan & tan A- tan &
l-tanA tang ||1+ tand tang
[tanA + tan &) (tan A - tans)
 [1-tanAtana)(1+ tan 4 tans)
tan® A - tan“ &8 2 2
= : [-.-{a—b]{a+b]=a —b]
I- [tanﬂ taﬂ.B]
_ tan® A - tan“ &
1-tan® Atan‘s
= RH5
LHS = EHS
Hence proved.,
Q17
We have,
g% = 68+ 24
= tan 88 = tan {68 + 28)
taned + tan 28 tan A + tan &
= tan 8@ = vtan{A+8) s ————
1-tanogd tanz2& 1-tandtang
= tan &6 (1 - tan6g tan 26) = tan 68 + tan 28
= tan 28 - tan af tan 6 tan2f = tan 68 + tan 28
= tan8g - tan 68 - tan 28 = tan 384 tan 68 tan 24

Hence proved,
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We have,
45° = 30° +15°

= tan 45° = tan {BEI" + 15°]
tanza0® + tan15*° tand + tan &
= 1= vtan{A+8) s ——————
1-tan30*tanlk® l1-tandtang
=5 1-tan30®*tanls® = tanl15%+ tan30®
— 1=tanlk® + tan30® + tan30°tan1kL®
=5 tan 15% + tan30° + tanl1&5° tana0®* =1
Hence proved,
We have,
45° = 9* + 38°
= tan 45 = tan [9° + 36“]
tan 9° + tan 36° tan A +tan &
= = vtanfA+8) s —————
1-tan9® tan 36° 1-tandAtang
= 1-tan9® tan 36°® = tan9° + tan 367
= 1= tan2® + tan36®* + tan9* tan3g*®
= tan9*® + tan 36° + tan9*tan36* = 1
Hence proved,
We have,
138 =98+ 42
= tan 136 = tan {98 + 45)
tan 94 + tan 42 tan A + tan &
= tan13g = ctan{A+8) s ——————
1- tan9g tan 44 1-tandtang
= tan 136 (1 - tan 98 tan 49) = tan 98 + tan 40
s tan 138 — tan 138 tan 98 tan 44 = tan 94 + tan 42
= tan 138 - tan 98 - tan 4% = tan 138 tan 94 tan 44

Hence proved,
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Q18

We have,
FHS = tan3f tang
tan{28 + &)« tanfz8 - &)
tan 28 + tan g tan 28 - tang
[1— tan 26 tan e} ><[1+ tan E.S'tane}
[tan28 + tan &) (tan 28 - tan &)
[1-tan28 tan ) (1+ tan 26 tang)

tan® 28 - tan‘ g s
T 1-tanZzotanie [ e i ]

LHE

LHS = RHS

Hence prowved

Q19

sinHEes p+einyessx _ a-0o
SIM%.00E ¥ — =i W.Cos & a-D

o I T L T T | R T AN L e IOVVARE N Tt | Rt O C—p+u—b - s
- - = — Huing Cuckipuoends ard Dlefride ]
R T N T IR | R T T Sy 0 1 LU T NS | M Tl L (R ¥ B

2sir xwosy _ 2d
250 005 & 2b
tar = ©

tan y n
Heree Droved
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Q20
We have,
tan & = x tanég
sin A sin &
=N

s A cos &
= sindAcosE = ¥ cosAsing

sinfA-8)  sinAcoss - singcos 4
M i, =

5in[#l+.5] T SinAcos& +cosAsing

_ xcosA Sing - cos A sin &

¥ CDSAsSinE +cos Asing
cosAsing fx - 1)
cos A sing [x + 1)

=1

_x+1

sin{A4- &) _ E-d
5i'r‘|[f4+.5] o+l

Hence proved.

Remove Watermark
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Q21
We have,

tan[aﬁl +.B] = x and tan[A —5} =y
Mow, tanzd = tan[{f-l +8)+[A —8]]

tanfA + &) + tan{A - &)
1-tanf{A+ &) xtan(A - 8)

B

tanz A4

Now, tan2é =tan[{A+8]-(4-28]}]
tan{A+&) - tan{A - &)
1+tan{A+8)xtan(A - 8)

i
1+xy

A=Y
1+ 5y
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Q22

We have,
cosAd +sing =/ and sind + cosE =k

M i, mi4nt-2

= [CDS A+ Sinﬁ:]z + [:Sin A+ cos 5]2 -2

CO5% 4 +5iN°E +2cosASing + sin“A+cos® 8 + 2 sin 4 cos8 - 2

[Sin2 A+ cos® A) +[5in2.5 + CDSEB)+2CDS.-4 sin8 +2sinAcoss -2
=1+1+42cosdsin &+ 2 sindcosE -2
=2+2(sinAcos8 +cosAsing) - 2

= E[Sin Arcoss +cos f-lSinS]

=25in{A+8] [ 5in[ﬂ+5]=5in'A:DES+:DSA5inB]
ESIH[A +.B] =mient-2

Hence proved
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Q23

We have,
tan A+ tanfg = 3 and cotA4cot8 =5

Mow, cotd4+cotl =458

= 1 + L =h wocotd = %
tanAd tang tang&
tan& + tan A
= ety T
tan 4 tang
a
= S B—— [ tanA +tang = a]
tan 4 tan&
=% i=tar‘|#flt.2|r'|.5
b
1
cot{d +8) = ———
tan[:ﬂ+5]
1
_ _tanA+tang
1-tand tané
_1—tar'|f-1tar'|8
tan A+ tang
a
Fai=
a
= b tand tang = —]
= b
_b-2a
ahb
_ b it
ab  ab
k&
R
cnt{ﬁl+3]=l—£
a b

Hence proved, 60 c,;\\()
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We have,

g
cosd = —
17

Sing = «.,'1—:::::1525'= 1—E

289
25

89

M

—
o

-
-1

mm Wondershare
PDFelement

Remove Watermark g



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

Moy,

https://millionstar.godaddysites.com/

cos £+5' + Cos E—S + Cos E—H—E
G 4 3

cos X cosd - sinZsing|+|msE s 8+ sinZsing
& [a] 4 4

+[c052?ﬂc055' + Sir‘l%SiﬂE}

a 15
m—t—x
17 17

15 1 1 T
+ |-+ ——+cCos=
17 B

2"k
i +15x[_i+i+£}

177 2 2 2

) R I 1 Lt S
2 2| 17 17 2 N
[, [E+EJ
L2 J2 W17 17
J3-11 [a+15}
= + =
L2 2L 17
(oo, t] 22
L 2 J2 17

Hence prowved,

by T 2 . . . . 2
= |COS—=+4+CO05 —+4+CO5 — |COS&+ 5N |-5IN—+5IN=—+51nN—
G 4 3 &) 4 3

o)

Remove Watermark

[+ cos A is negative in second quadrant ]
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We have,
tanx + tan X+£ + tan X+2—JT =3
3 3
tanx + tan— tanx + tan [E?H]
oy tanx + 3 + =3
2T
l—taﬂxtanE 1 - tany tan—
L 3 3
- -tanx+tar‘|ﬂ+f
tanx+\|"§ 2 3
— tanx + + =3
_l—ﬁtanx 1-tanxtan| Z+2Z
i 2 3
t £
tanx + 3 ans - o =) v tang is negative in
= tanx + + =3
1—J§tar‘|x . second quadrant
]
tanx +¢"§ tanx—«ﬁ
= tanxy + + =3
l—ﬁtanx 1+«Etanx
(tanx+ﬁ)(1+ﬁtanx)+(tanx—ﬁ]{l—ﬁtanx]
= tanx + =13
(1—ﬁtanx)(1+ﬁtanx)
z ‘ z
iy g tanx+1ﬁtan x+w.|"§+3tanx+tanx2 «..'[3_tar‘| Py 14'53_+3tar‘|x s
1—(«,.€tanx)
3 tanx
= tanx+—2=3
1-3tan x
tanx{l—Btanzx)+Eltanx
= 5 =23
1-3tan*x
tanx—3t5n3x+8tar‘|x
= = =73
1-32tan”
9tanx—3tan3X
= = =73
1-3tan® x
3 {3 tanx - tan® X}
= = =3
1-3tan”x
tany - tan® &
= 5 =1
1-3tan*x

Hence proved.
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Q26
We bave,
sinfam+ &) =1
= 5in[a+ﬁ]=5in§
= a+,{i’=g ---{i)

= a-,a=% - -~ fii)

Adding equations (i) and (i}, we get

x T 45 2
2= —+4—=—=—
2 o ] 2
i
= o= —
3
PUtting e =s=i equation i), we get
I I
_+ — i
3 f 2
b i
— e U
f 2 3
ar - 27
et =
A &
_JT
&]
g
- = -
A a]
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M o,

and,

tan {o +2,8) = tan[%+2 xEJ

I a
=tan|—+ —
55

=tar'|2—JT
3
= tan[i +£]
2 6
= —gotd
el
tle+28)= -3

tan (2. + &) = tan [2 x%+ —]

‘2r ¥
=tan|—+—
(58
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=]

++tang is negative in
second quadrant

T
&

— L tang is negative in
second quadrant
|
tan (2o + 4) = _Tl
3
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We have,
Gocosd +8sind =19 ———[i]
= Bsin®=9-6cosé
= (& sin -5']2 =[9- EEDSE‘]Z [+ Squaring both sides]
= 645in“8 =81+ 36cos 8- 108 coséd
= 64sin° g =514+ 36058 - 108 cosd
= 54[1-cu529}= 21+ 36 cos26 - 108 cos &
= 64 -54c0s 8= 81+36005°8 -108c0s8
= I6C05 8+ 64C05°8 - 108 058+ 81 - 64 =10
= 100cos*8 - 108c0s8+17 =0 - - il

Since «, # are roots of equation (i)
Therefore, cosw and cos & are roots of equation [ii}
17

cosc+Ccos = —— - - —[iii
100

AgQain, 6cosf+8sind =19

Gocosd =9 -8sind

(6 |::|:|5r:’:':]2 = [9- & sin 5':]2 [ Squaring both sides]
I6C0s P = Bl +645in“ 8- 144<ing

36 {1 —sinzé') = Bl+64s5in?8- 144 coss

36 -365in°8=81+645in°8- 144sing

645N 8 +365iN“ 8- 1445in8+81-36=10

100sin? 8 - 144 5in8+ 45 =0 - - —(iv)

L L e T

Wondershare
PDFelement



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

https://millionstar.godaddysites.com/

mm Wondershare

Remove Watermark g PDFelement

5inmx5inﬁ=% --={v

Mow, cosfe+8)=cosecoss - sinesing
17 45 : g
L .. N t d
- [ sing equation {iii) an [u}]
28
100
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Q28

sinfe + 8) = Jl - cos? e + 8)
b%+a% = [cosa + n::nzls,{i’]2 +[sine + sin ,3]2

2

== bei4 g% = [l:l:uS o+ 5ir‘|2.:c) +[|::|:|52 a4+ SiHEﬁ)+ E[l:l:uSo: cosd +sing SiHﬁ}

£ b*+a*=1+1+2cmsfx - 6) = 2+2cos{e - 8)

and, &%-23°= [cosa + CDSﬁ}z - [sine + 5inﬁ]2

b -3 =cosfa +cost g - sinfa - sin® § + 2 [cosa cos 8 - sina sin 8)
= hei— g% = {IIISZO: - sin® ﬁ)+[|::|:|52,{':‘—5ir‘|2cc)+2|:|:|5[o:+,{3]
£ b* -3 =cosfu + g)cos{x- ) +cos (8 +a)oos(8 - a)+2cos{x + 8)
= b*-a =2cosfa + g)cosfa - )+ 2cosfa + 8)

[ cos (@ - a) = cos{- {« - 8)} = cosfw —ﬁ}]
cosfe + £){2 cosf - g)+ 2}

cos (o + &) [.":-2 +az) [USing [|]:|

= h* g?

= B 52
Thigs; B5 g {bz +az) cos {o + &)

b7 — a5
h?+3°

252 2ab
2 sinfe + 8) = 1'[ —
[a +.t|2) “aZip

= cos (o + 8) =
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z ; : p.
b* +a* = [cose +cos ) + [sine +sin g)
= b%gigic [CDSZ o+ 5in2.:c:] + [.:552 S+ sinz,ﬁ) + 2 [E:Der mosd +sing sinﬁ]

= b*+a”=1+1+2cmsfu-g)=2+2cos{a- g)

and, &%-35°%-= [oose + CDSﬁf ~ fsine + Sinﬁf

b* - 3% = cos® & +cos® § - sina - sin® # + 2 {cosa cos 6 - sina sin g)
= Be - 5% = {D:ISZL:C - sin® ,{3:]+ [.:552 8- 5in2.:c) +2 cos o+ §)
= b*-3° =cosfa + g)cos(a- g)+cos(8+a)oos(8 -a)+2cos o + 8)
= b* - 3% = 2cosfu + g)cosfe - 8) + 2cos(x + 8)
[ cos {8 - a) = I:IIIS{— fo - ﬁ]} = cos (w —ﬁ]]
= bz—az=c05[a+ﬁ]{2m5[a—ﬁ]+2}
= b* - 3% = cosfu + 8) [bz +5~2:] [USing [|]:|

Thus, &%-3° = {bz + az) cos (w + 4)

hE_ g%

= CDS{a+ﬁ]=bz+az
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LHS
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|

Remove Watermark

1
sin [ — a)sinfx - &)
B 1 sinfa - b) }
5ir‘|[a—b]:5in[x—a] sinfx - b)
) i 5iﬂ{[X—b]—{X—a}}:|
Sin[a—b]_Sin[x—a] sin{x - b)
) 1 _Sin[x—b]cuz[x—a]—cuz[x—b]Sin[x—a]}
SiH[a—b]_ sinfx — &) sin (x - 5}
) 1 _Sin[x—b]cuz[x—a]_ cos (& - &) sinfx - a)
sinfa - &) | sinfx - a)sin{x - b]  sin(x - a)sin{x - &)
-1 lcotfx-a)-cootfr -
_Sin{a—b][ t ) t b}]
) cot{x - a) - cot fx - b)
sinfa - &)
=RHS
LHE=RHS

Hence proved
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LHE

1

https://millionstar.godaddysites.com/

sinfx - 3) cos (x - b)

1

cos(a - b) }

Remove Watermark

_CDS{&—.'!_‘.'}_Siﬂ{X—a}CDS[X—b}

_ 1 -CDS{[:X—."J:]—[:X—E}}]
E:DS[a—.b]_Sin{x—a]cm[x—b]

) 1 -CDS{X—.'!J]EDSI:X—a]+5iﬂ[x—b]5ir‘l[)(—a]:|
CDS{a—b]_ sinfx — 3] cos (x - b)

) 1 -CDS{X—.'!J}EDS[X—&} 5iﬂ[x—b]5iﬂ{k’—a]i|
cosfa-b)| sinfx —ajcos(x - &) sin{x - 3)cos{x - b)

) i -CDS{X—Q] sin[x—b]}
cuz{a—b]_zin[x—a] cos (x - &)

@[mtt}( - &)+ tan(x - b]]

cotfx - a) + tanfx - b)

cos (& - b)

= RHS

LH5=REHS

Hence proved
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cos(x - a)cos (x - b)

Remove Watermark
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B i sinfa- b) ]

sinfa— b) | cos(x - 3)cos (¥ - &)

. 1 _Sin{[x—b]—[x—a]}]

sin {2 - b) _l:l:uS[x - ajcos (x - b)

) i -Sir'l[}.’—b]mS[X—&}—DDS{X—b}SiH[X—a}:|
zin 3 - b) i cos (¥ - a)cos {x - b)

B i -Siﬂ[X—b]CDS{X—a}_CDS{X—b} SiH{x—a]}
sinfa- &) | cos(x-a)cos (¥ -b)  cosx - a)cos[x - b)
. 1 -Siﬂ{X—b]_Siﬂ{X—a]:|
Sin{a—b]_cm[x—b] oos (% - 3)

» ;[tan[x - b) - tan [x —3]]

i [a—b]
B tan[x —b]— tan[x —a]
- sinfa - b)
= RHS
LHS=FEHS

Hence proved
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Q30
We have,
sinsin@-cosmcos8+1=10
= ~fcoswcos @ - sina sing8) = -1
= cosfa+ 8] =1 i
sinfo + &) = .Jl—u:u:uEz[.:c +4)
= y1-17
=0
= sinfe + 8) =0 i 1!
Moo,

COScx b Sinﬁ
sine  cos g
sing xcos f+coso xsingd
Sinw = cos g

zin (e + 6)
sinm = cos @

] : : =
s [Using equation (ii)]
0

l+cotetand =1+

l+cotatan g =0

Hence proved
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We have,
tanm =x+1and tangd=x -1
Now, 2cotfa- g)
s 2
tan {o - &)
2

tane — tan &
1+ tane tan g

_ 2[1+tana tan g)
tanc - tan &
2[1+[;{+1][x—1]:|
X +1-[x-1)

E[1+x2— 1]

K¥+1-x+1

z
=23:<X =X2
2

2ootfe - 8)=x"

Hence proved

mm Wondershare
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Q32
Let the two parts of the angle be 6 and 6 — @.

tan (68— @)=Atan @ [According to question]

o V2R (6—@) o
tan @ 1
oig tan(g — &) i
tan @ 1
o A (—@)+tan@  A+1

tan (6— @) —tan @ Z [Using Componendo and Dividendo]

tan 8 —tan @ s

1+tan f.tan @ _ A+l

tan & —tan @ e A—1

1+tan &8.tan @

tan 8 —tan @ +tan @il +tan # .tan @)
1+tan #.tan & A+1

tan & —tan @ —tan @(1+tan & .tan &) A=
1+tan 8.tan @

_ tan 6 —tan @ +tan @ ttan 6.tan” @ _

tan 8 —tan @ —tan @ —tan 6.tan? @ a5
_ tan 8 +tan 8.tan° @ <1

tan 8 —2tan @ —tan #.tan 2121 e ¢)

tan
=
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Q33

SiN & —CoS o
sin o +cos o
tan o —1

=tan 8 = —[Dividing both Numerator and Denominator by cos o]
tan o+ 1

tan 8=

T
tan o —tan —
4

=tan 8=
1+tan %.taﬂ o

=tan 8 =tan

i T

4
=F=0— % [Removing tan from both sides]
= C0s @ =cos

o= % [Taking cos on both sides]

m ; ; m
= C05 0 =C0S %.C0S ? + 51N &.51N T

1 . 1
=co0s B=cos o.— +5in &.——
V2 2

cos o +sin o

J2

=47 cos B=5in &+ COS &
Hence Froved

=cos 8=
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Q34

RHS,

P q

l-pg
Tantd + By4+tan A - B
l—-tanfA+B).ta1A-H
tan A+tan 8 4 tan A—tan g

l-ten Atan O l+ten Atan 0
1— tan & +tank tartA—-tan R
C—tanAtan £ ' 1ttanAcan g

fan A +tan B —tan Atan Ey+tan A—tzn Bl —tan A.zan B

(1-tan Atar Bl +tan Atan B
Jl—tan Aten B)(1 +tan A.tan 8)—(at A+tar £).(tan A—ten £)

(l—tan A.tan 81 +tan Atan B
_ tan A+tan B+tan®Adtar B—tan Atar’8+tan A—tan §—tan”Atan B+tan Alan’g

1-tan® A1an® B-tan® A+1an® 3

Ztan A+?tan Atan® g o Ztan A +tan? B Ptan A
(l—tanzﬂoﬁl +:ar'|2£) - i1 —:an® A:(l—tan2 £ \ 1—tan® A
Hence Proved

=tan 2A=LH>
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Let £{8) = 125ing - Scosg

We know that

—.,[12]2 +{-5)% < 7(8) < J(12)" + {-5)°
=  —flad+z25 < r(e) < fiadr2E
= - 160 < 1 (8) < Y160

= -13 £ f[g) £ 13

Hence, minimum and maximum wvalues of 12 sind-5cos& are -13 and 13
respectively.

Let £{8) = 12cos8 +5sing + 4

We know that

—.,[12}2 + [5}2 < 120058 +55in8 < {12}2+ [—5}2
—«,|"144+25 £12cos8 +55ing £ 144 + 25

~J169 £ 12 cos8 +55ind £ 160
-12£12cos8+5singd £13

~13+4 = 12cos@ +5sind+4 = 13+ 4
-0£12cos@+E5singd+ 4217

-9z f(8) 217

L R

Hrece, minimum and madimum walues of 12 cos8+ 5sin@ + 4 are -9 and 17
respectively,
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x

Let £{8) = 5cos8 + 35'“[5 &J+4

Then, 7[#)=5cose+3

sinT cosga- msismé] + 4
] fa]

5

= Scosg +3|:im56'- —5in.9:|+4
2 2

33

= 5¢cosd +§ms&— Tsina +4

3.5

3 X
=[5+ |cose- X cing+4

13 3.3

=~ oosf-——sinf+4
2 2

= Eccrs&' = [_3;5] sing + 4

2

Wea lenow that

- SN SR 2B sings J209 427
4 4 2 2 R O 7
= = Esﬁcnss—[ Hﬁ]ginas 'E
4 2 4
= ~2% g Em59~—3'ﬁ$inﬁiﬁ
g 2 2 2
= -?SEEDE-Q“E:'Esmes?
2 2
= —?+4£2—3m59—$5in9+45?+4
= -3 %cus&—[-?ﬁ]aina+4£ 11
=5 -32f(8) =11
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Let £{8) = siné-cos&+1, Then,
f{@) =sing +(-1)mmse+1
= (-1} cose+ans+1

Wa know that

~JE)7 (1) < - coso+ sin < f-1)7+ (1)
~firlc-cosa+singcfiel

—n.-’E_‘E —{:056+5in&$-f2—

B +15-0s8+s5in8+152+1

1-Z2FfA) 2142

b o

Henca, minimum and mazimum values of ang-cosd+1 are 1-+2 and 1+42
respectively.
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Let £{8) = J3Ising - cos@

Multiplying and dividing by ﬂwﬁ}z +{—1]2, we get

J3sna ~ cos s
B 07 B o
=m{ﬁsm8 IIIESj|

ST B

£l) = JVB) +(-1)?

- Fl6) -2 -\ESII"IE_EDSE:| s
N 2

= f{&} -2 ﬁxsiﬂé‘-ixﬂﬂs@]
L 2 2

= 2|cosZ xsing-sinZ xcos8
ud &
= E[Ein-ﬂ xmsi—cﬂwxﬁini]
& i}
=Esm[9—%] [osin(4-8)=sinAcos8 -cos Asing |

= f[&}-Esin[E—u’;-]

Again,

flg)= E[gsina - msﬂ}
NE]

1
- -*2[:?: ®xCcosd = -:?-x 9”9j|

I . X .
=-Z2|cos — x5 & - sin—xsing
[ 3 .o | 3 L :|

=—2m5[%+5]
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Lat f{E] = Ccosd - and

Multiplying and dividing by y1% + 1%, we get

f‘ﬂ]'m[ cos & sing ]

J1F+1% : J1Z+17

cos8  sing

= rlo)-+[2g0- o) ss-f)
Now, f[a]-ﬁ[:%xmse-:% :-r.sinﬂ]
= \E[sin%xmsa— ms%xsma}

=*J'§5in(41—&] [ sin(A-8) = sinAcosé - cos Asing |

= f{9]=~.-‘2_5rn[%—e]

Lgain,
1 1 :
ftlg} = NE[:E meE_.E XEIHB]
4 oo AT z
- ﬁ[ms: xmsﬁ?-slnz xsrn9i|

& EEDS[-:-_+E] ['.' ms{ﬁl +S}- msﬂmas-sinﬁsinsj

= f{a]-«,ﬁms[%+a]
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Let £{6)] = 24cose+ 7sing

Multiplying and dividing by .,|I[24]2 + [?}2, we get
24cos8 7sing
fla 24
PP fe i
=m 24 coséd + 7 aing
JE76 +40  JE7E + 40

- E[E-’-I-I:DSE - ?Sme}

JE25 J625

25 ﬁ>-<|:|:|5-9 +ix5in5'
25 25

=% f (8]

24 7 )
25| — =xcos8 + — = sIng
| 25 25

---{)

Mo, ;F[E] =25 26 wCosg +i %5ing
25 25

25[5ino: ¥ COS9 4+ 005 = 5in5':|

: 24 T
where sinm = — and cose = —

= f{8)=25sin{x +8), where tana = sine _ 24

COS 7

dgain,

f[E] =25 2% x.:.:.55~+i % 5inE
25 25

: - 24 :
2E[cosa xCos 8+ sine x5ing |, where cosw = = and sine = —

=

f[5}=25|::|:|5[a—8], where tano = Siftes, | T

cose 24
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Wwe have,
sini0f® - sinlo®

= ,E[i.’ %sin100° - :}5 x COS 1|:||:|°J

= /2 {cos 45° x 5in100° - 5in 45° x cos 100°)
= +f2 (sin100° » cos 45° - cos 100 x sin 45°)

= 2 [sin{100° - 45°))

{Multipi',,rmg and dividing

by 412 +1% ie., by 2

= 42 5in55°, which is positive real number.
[ sin® is positive in first quadrant]

Q4

(2342)sin 84243 cos 8
assume a=23+3, b=2./3

o +8 = 12+9+12B+12=33+12:7
Dividing and multiplying the above equation with above value

=+ ;
we Zet, 433-#12»!’3- £51n E+i cos s
B3+1243 J33+12.3
a . ) b
Lzsume tang=—, we have sinff=—— | —_
b Val+b? Ja® +&*
g0 above ezpressions changes to -“‘33-4-12@1 an@an Scosgooz 8 )
which is equal to 4/33+124/Fcos(8-¢)

We know that mazimum and minimum value of any cosine term 15 +1 and -1

J33+1248 = J15+1246 41247
we know that 1242 +6 2125 becasue value ofﬁ—quis more than 0.5
soif we replace 1243+ 6 with 125 the above inequality still holds

Sorange of above expression can be 1}15+12+12«ﬁ = 2J§+~qﬁ_ﬁ 0 o Q
— B+ I3 1 2B c0s  8-¢) < 2B +15 @b

cosg=
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