Ex7.1

Q1

We have,

sind = i and cos& = i
g 13

cos A =+1-sin® 4 and sing = 1 —cost 8

. 2
z z
= cosd=_J]1- i and sin& = 1- i
5 13
= cos A = I—E and 5in5=,1—£
25 1649
=y cos A = ﬁ and sing& = M
25 1569

T

a . 144
e’ cos A = ,J— and sing = J——
5 159
3
= CDSA=E and sing = —
M0,
sinfd +8) = sinAcos8 + cosAsing
4 K a1z
= —K—+—=—xK—
A K T
20 36
= +_
6: 65
_ 20436
65
Ea

65



We have,

) 4 g
sind =— and cosé = —
L 13

cos A =+1-sin® 4 and siné = ‘\ll—CDSzﬁ

z z
=% cos A= 1—{%} and sing = 1—[i]

T

13

= cos A = I—E and sin& = |1_£
25 169
25 -1nA ) 169 - 25
=5 cosd =, J———— and sing =, ——
25 169
g .
= cos d = ,|J— and siné = ﬂ
25 169
1z

[ e,
cos{A+8) = cos AcosB - sindsing
3 L 4 12

o —_— oo—_—
5 13 5 723
0 b M

65 BG



We have,

; % g
sind =— and cos& = —
L 13

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

z z
i cosd=J1- i and sin& = j1- i
L 13
= cos A= 1—E and sin& = 1—£
25 169
= cos A= Hand sing = M
25 1569

g .
= cos d = ,J— and siné = &
25 159

MO,
sinf{4 - 8) = sinAcoss -cos Asing
4 5 3 12

e Rt
L s o
20 36

65 6%



We have,

. 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—
25 169
1

L5
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

2 &5 4 12
= —®W—+—x—
5 13 &5 13
15 48
= — 4 —
65 65
15+ 48
65

63
65



Q2

We have,

sin A =E and sing =i
13 g

cosA = -of1-sin® 4 and cosé = 1‘ -sinf@
*In the second quadrant cos@ |s nagatwa]
2
= cn:rs..ri-..'....a andmse-‘___

..Ih

= cos A = - 1|| and mss = ‘1—

= cns 4 = —1' and cosé = F
169 25
= COsA = — and cosE ==
13 5
Mow

sin{A+8)=sinAcosé +cos Asing

W L T
13°5 13 5
_ 3620
65 65
16
" 65

(i1
1:!::5{.-'1 +E] =cos Acoss - sindsing
-5 3 12 4
R O S Sl i
13 5 13 5§
=15 48

g5 65

-63
65



Ve have,

sind = 3 and cosg = 12
5 13

cosA =-y1-cin“A and sin8 = 1- cos* &

[ In the second quadrant cosé is negative]
2 2
= cosd = = 1-[3] and sing = 1-[25]
II 5 13
= I:nSﬂ:—f:l—i and sing = 1—ﬁ
25 159
=k cosd = —JE and sing = E
25 V169

k- . 5
= cosA=-— and siné = —
5 13

MNOw,
sin{aﬁ +B] = 5in Acos8 +cos Asing

N el B
57l 13) 5713

;.26 20,
65 65
56
65
56

sin{d +8) = ===



Q3

We have,

24 3
05 i == — Gnd 058 = —
25 5

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

I the 2rd and d4th Qu&ﬁrant Sin g is nggatwe]

= ind = - ——] and sing = - !| - —
25

|| TG
= sind = - Ll -—— and =N =- 1——
b - ‘..i 25

= sind = —, i and sing = - E
625 25
) rd .
— sindA = -— and E.InS-—i
25 E
S [
{I] sln[.ﬂ+B]=51ﬂﬂms£+:nsﬂ5ln£
7 o3 24 +]
B =R . = T
25 5 25 5 )
2. 96
25 125
75
125
3
L}
i} cos{A+8) = cosAcoss - sinAsing
24 3 LS
“EETE|TEE 5
-_E_ﬂ
125 125
-72-28
125
_-loa -4

128 &



Q4

We have,

tanAd = E. and msé = it
4 41

sing = {1-cos” &8

20
sing g1 40

cos & a g
41

fang =

Mo,
tam A + tan 8
1-tanAdtans
3.0
o, S i
L

4 9
27+ 160

26
6= 120

a6

tar‘:{ﬂ +£s}=

187
36
-84
36



Q5

We hava,

1§

and,

[ L=170A

=

-

. 1 12
5ind = — and cos8 = —
2 13

cos d = —\Ill— st 4 and sing = -yi-costE
+ cosing s nagativa in second guadrant and
cine is negatbiva in fourth quadrant

2 2
cosd=- 11— [l'] and snf =-1- )
2 13
1 144
cosd=-1-— ad siné = - [1-——
4 159

oz d = - rﬂ_and sind = - =5

Ya 160
A 5

Eus.q:—? and smE = -

tanA - tang

sl e

12403

12451

L1
12 + 5

1243
5310
E+1zfE

g3 -12

Tanﬂﬂ—B}:m



Q6

We have,

) 1 el
SifA = — and 058 = ——
| g = 3

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

[+ cosine = nagative in second quadrant]

r ) H
=% cosd = —1]1— [%] and sing = |1- [g]

= u:::-s.q-—.lir.-}—and -;ms-dli--?-
4 &
| = 1
= msﬂ--F and sing - |-
4 4

= mﬁ-ﬂ~—§ and iir'-ﬁ-%
tanﬂ-ﬂ-L-i
cosd -1 3
2
1
and, tans-ﬂ-i L,_
casE A 43
2
Mg,
Tan:.q +$}= tanA + tan g
1-tandlang
s

Tan:rq +£}-— o



We have,
sind = % and coss - E
2 2

msd = --,|i1— sint 4 and sing = W1 —ros? [ COSINE 1= negabive in secand quadrant]

= Cos 4= —Jl—_[g and sing = |1- [E]E

2
1 3
-] :J:ls.ﬂ'l:—\lrl——and sng = 1 -—
s v 3
= oz d = -\E and =ing = Jg
3 4
3

3 1
= o5 d = - and snnE-E
i
1an,4=ET_= 2 =.__1
cos & _:;'3
2
i
ing ] 1
and, tan& = e
cas8 ;‘? ﬁ
2

Mow, tan{d-8
[ 1+ tan 4 tank

5 (&

1
M

1
w|m{‘fm|

4,5l
o

1
]
)

=

tan:.d —.El} ==y



Q7

(i)

fii)

(iv)

sin78°cos18® - cos 7B sinl1a®
= 5|n{?8° - IB"}

= sin&60*

B

2

cos 47" o513 - sind? sinl2®
= cos[47° + 13°)
= cosa0?

R | =

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

*
N

cos80° cos20° + sinB0%=in 20°
= cos[80° - 20°)
= CosBE0°

1
2

[Ein{rﬂ - S} =sinAcosE ~cos A s'mﬂ:l

[cos{A+8)=cosAcosé -sindsing |

[sin{A+8)=sinAcos& +cosAsing |

[l:ns[.di- S:I = 05 ACcosE +sinAd sinsl



Q8

We have,

and,

Mow,

Mo,

cnﬁﬂ—ﬁ and mtg -ﬁ
13 7

2
; - (-2 144 [25 s
Slﬂ.‘]-'\iJl-ll:DS A e lale=——| & [l==— — . —
{19] A" T60 " {1es " 13

cosach = - 1+::::|tzﬂ [ cosec is negative in third quadrant]
e 24 J 5?5__;49+5?a L
- - 44 Va4 7

SiNE = :1 [ cosacd = _1 :|
25 sins

Coss = - 1 sin‘ 8 |- cos@ is negative in third guadrant

J _4525-49__\[5?5_—24
25 625 625 625 25

sinf.ﬁ +B; = sinAcos8 +cosAsind

5 (-24), (-12 [-?]
=—wl— |+ | — x| —
13 | 25 13 ) 28
_-120 84

325 325
_1-1201-34

325

I
w
h

.[.

L
ra
[ig]



We have,

and,

Mow,

Mo,

cos A= ﬁ and mté =E—
13 7

2
\ 5 =12 ‘ 144 aES 5
sm,ﬂ-q,!l-ms,ﬂ ] =] — 2l e =
{ 13 J 169 169 13

cosecE = - 1+=:::|t25 [+ cosec is negative in third quadrant]
_ 24 J ;49 +576 {625 _E
- 40 Y40

SINE = i [ cosacs = _1 :|
5 sing

058 = —Jl -5in2 8 ['- cos#& is negative in third quadrant]

. J Ja%-w__\/s?a_—zﬂ,
- 25 525 625 {625 25

Dusl:.q +S] =05 Acos8 - sind sing

[ 1132] [ 22;) i [%] ) [ﬁ]

_288 35
325 325
323

325



Wi have,

-1 4
o5 A= L2 and cotd = o
13 i

sinA :n,ll-:nszﬂ =

and,

CoOsECE = -yl +ott e

144 2% 5
160 13

[+ cosec is negative in third quadrant]

7))y

Mo,

o5 8 = -u’i —sint @

w &
T -

576 _ JeoaEve _ [BEE_ 25

o - i =,
45 Y 49 44 7

|".' CoseCcH = LJ
sing

[+ cos& is negative in third quadrant]

A&

Mow,

tan A =

and

tar1|:.4+B:]= tand + tang

B

iz o4
1- j :-l

12) 24
~1047
e
1+£

283

=3
R
ZEE+35

248

r

&25

1-tanAtans

49 625 -49
625

576 -24
5 2B8




Q9

LHS:

Q10

LHS

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

-sinlE® +s5n75

sin75°-s5inl5°

'+ cos (90 +E} = =sing
arnd mg{';llj = E} = cing

Cos 105+ w515 = sinN75° -sinls®

Hence prawved.

tand + tan O

tand - tang

sind sing

cos A Cos &

sind _ siné

cos A mosh

sindcocf +oasAsing
cos Acos &

sindcos8 —cosAsing
cos Acosé

sir A cos8 + cos Asind

sin A cosE - cos Asin

ﬁlr-{ﬂ +E-]

L]

tand + tan 8 Si!‘-{ﬁ‘l+3}
tan 4 - tané SH':{H-*E]

Hence proved,

:

ress.: 5m€}
cos&

sin[:.-iian} =sind cos8 + cos 4 sin 8

and, sin{A 8)-snAcas8  cosAsing

]



Qll

cosl1l®+sinl1®

LHS: :
cosl1l®-sin11®

Dividing numerator and denominator by cosl11®, we get
cos11® N sin1l1°®

cosll® cosil®
cosll® sinll®

cos11° cos11e

- 1+ tanii® SRR 5ing
1-tanll® ' 0S8

tan45° + tan 11°
= [tan 45° =1]
1-tan45° xtan11°

ol [tanta o) 1]

= tanse°®

cos11®+sinl1”
cosl11®*-sinl11*®

= tan56*

Hence proved.



LHS:

LHS:

cos59° + sin9°
cos9°% - sip 9°

cos Q¢ i sin Qe
cos9®  cosg®
cos9®  sin9®
cos9® oSO
_1l+tan9®

~ 1-tang°

tan45° + tan9*
1-tan4E5% «tan9®

= tan(45° + 9°)

= tan54®
= RHS

LHS = RHS
Hence proved.

s8° - sing”®
cos8® + sing®

cosB® sing®
cos g° ] cos@®
cosg° n sing®
cosB8® cos@e®
1-tang®
" 1+tang®
tan45° - tan38®

1+ tan45° xtanB”
= tan{45° - &°)

= tan37?
= RHS

LHS = RHS

Hence proved,

[Dividing numerator and
|denominator by cos9®

] sing
o tanf = ——
] ms&‘}

tan45% =1
| ]

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

1-tanAtans

Dividing numeratar and
|denominator by cos8°

v tang = Smﬂ:|
| cosg

[tan45° = 1]

[ tan{.«q -8)- tanA - tana ]

1+ tanAdtané



Q12

LHS:!

Qi3

LHS:

sin(60° - 8) cos (30° + 8) + cos (60° - 8) x ain[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° tan6e6®

tan{59° +Eﬂ“‘) [ tan(A+8) =

tan 4 + tang
l1-tan Atan &

It

tan(135°)
= tan{90° + 45°)
= - ot 45° [ tan® is negative in second qua:!rant]

=-1
= RHS

LHS = RHS

Hence proved.



Q14

We have,
tan A = E and tang = i
=] 11
M i,
tand + tan g
l1-tan Atan &

= tanZ wtanZ = 1
4

— tan {4 +5]=tan%

= A+E =

@

Hence prowved,



We have,

tanAd = m and tang = i
m-1 2m-1
MNow, tanl:..q -B} - M
1+tan Atang
SIS
=1 2m-1
m 1
1+ =
m=1 2m-=1
mizm -1} - (m-1)
r-1)fem -1
m

Y-
mfem=-1)-[m-1)

) {1 = 1) {2m = 1)
[ - 1) {2m - 1) + (m)

{rn - 1) {2m- 1)

_ mfam-1)-[(m-1)
- 1){2m - 1)+ [m)
~ 2t —m-m+1l
2m? —m-2m+l+m
et -m-m+1

BT e
_2mt-2m+1

Cemt_2m+1
it

tanfA - 8) = 1= tan[ﬂ [ [an% - 1]

=h tan(A - &) = tan [%j

- ey



Q15
LHS: cos?45°-sin?15e

T

i l_ ﬂ [‘-'Eﬂ523=l—5in25']
z2

z

1 1-cos3n®
S
]._

2

1+ cos 30*
2
o cos30°

LHS = BHS

Hence proved.

We have,
LHS  sin®{n+1) A~ sin®nd
= sin[{n +1)A +rA]sin[{n+1) 4 - nA]
[ Sif A= sin®g = sin(4+ 8)sin{4 - S}]
=sin[nd+ A+nAd]sin[nd+ A -na]
= sin(2nA + A) sin(4)
=sin(2n+1)Asin4
= RHS

LHE = RHS

Hence proved.



Qle

We have,

LHS

LHS

sinfd + &) +sin {4 - &8)

il cos(A +8) +cosf4 - 8)

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
EHS

LHS = RHS

Hence proved,

sinfA - 8) i sing - ) i sinf{c - A)

cosAdcosE cCosfcoscs cosCoosd

sinAcosg —cosAsing +5ir‘|5 COsiC — Ccosé 5inC+ SinCcocosA - cosCsinA
cos A cos & msE sl cos O cos A
sinAd cos 2 cos A sing " sin& cosC _ cosé sind " sinC cos 4

cosAcosE  cosAcosg cos8cosC cosfScosC cosCcocosA

cos Csin A
" CosCcosd
=ftanA -tan& + tan& - tanC + tanC - tan A
=0
= RHS
LHS = EHS

Hence proved,



We have,
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)[sinAcoss - cosAsing -2s5ind cosé |

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

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

= sin® A -sin{A- 8)[sin{A + 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,



RHS

=cos® A+cos 8 - 2 cos Acoss cos (A +8)

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

= [CDSz.-q— Siﬂzﬁ]— ZeosAcosBoos(A+8)+1

[CDS[A +B}CDS[.-4—E}:|—2EDS.-4 D:ISBEDS[A+B]+1

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

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

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

—cos{A+8)[cosAosE - sinAsing [+1

= —cos(A +B][|:|:|5{FI +B]:|+1

=-cos? {4 +8)+1

= 1-cos* [A+ &)

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

LHS = EHE

Hence prawved.



We have,

tan[r’-] +B]
cotf{4 - &)
tanf{A+ &)

LHSs =

S S [ cotd =
tan (4 - &)

= tan{A + &) tan[4 - &)
[ tan A+ tan & M tan A - tan & }
l-tanA tan& [[1+tand tané
[tanA + tan &) (tan A - tans)
f1- tan A tan8)[1+ tan A tans)

tanS}

tan® A - tan“ &8 2 2
= vla-Blla+bl=3"-5
1- {tan A tana)’ [ iFliete) ]
tan? 4 - tan® 8
1-tan® Atan‘s
= RHS

LHS = RHS

Hence proved.,

Q17

We have,
g% = 68+ 24

= tan 86 = tan (68 + 26)
tan 68 + tan 29 tand + tan & }

= tan 8@ = votan(A +8) =
1-tanogd tanz2& 1-tandtang

= tan &6 (1 - tan 64 tan 26) = tan 68 + tan 2¢

tan 88 - tan B2 tan 6 tan2& = tan 68 + tan 24
tan8e - tan6sd - tan 28 = tan & tan o6& tan 24

Uy

Hence proved.



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,



Q18

We have,

EHS 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%.C08 ¥ — 21 W.Cos X a-D

A U SRR P | Palubh M —5 7] M0y o= =1l VUl e T . = o
- - - - = — Huing Cuckipuoends ard Dlefride ]
S N S T S | O S S e RS LI O Il | [l S L Gomowlh
250 %005 2a
- ) =
230K o8 ¥ 28
tar x G
P s bt o e
tan n

Heree Droved



Q20

We have,
tan & = x tanég
sin A Sin &

=N
s A cos &

e sindcos g =xcosdsing

sin{A-8)  sinAcosg - sinBcos A
sinfA+8) sinAcos8+cosAsing

xcosAsing - cos Asin &

xcosAsing +cos Asing
cosAsing fx - 1)
cos Asing {x+ 1]

=1
x+1

sin{A4- &) _ E-d
5in[ﬂ+5]_ x+1

Hence proved.

---{)

[ e 5|n9}
cos&

[USing equation [|]:|



Q21

We have,

Mo,

Mo,

tan[A +.B]=x and tan[ﬂ—ﬂ}=y

tan2A = tan[{4+8) + {4 - 8]]
tanfA + &) + tan{A - &)

1-tanf{A+ &) xtan(A - 8)
B

tanz A4

tanz2s

tan[(A+&) - {4 -8]]
tan{A+&) - tan{A - &)
1+tan{A+8)xtan(A - 8)

Al
14+ xy

A=
1+ &y

tan2g =



Q22

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

M i, mi4nt-2

[CDSA +5ir'|.5:]2 +[5ir‘| A+ c055]2 -2

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

[Sin2 A+ cos® A) + [Sihz.ﬂ + CDSEB) +2cosAsing +2snAcoss -2

=1+1+42cosdsin &+ 2 sindcosE -2
=2+2(sinAcos8 +cosAsing) - 2

= E[Sin Arcoss +cos f-lSinS]

= 25ir'|{,4+5] [ 5in[ﬂ+5] = sindcos 8 +|:|:|5A5ir'|.5:|
ESin[A +E]=m2+n2—2

Hence proved



Q23

We have,

[ e,

tan A+ tang& = 3 and cotd+cotg =

cotd+cotg = b

1 = 1
tanA tan#&
tang + tan A4
tan A tang
a
tan 4 tan &
a
b

- b

= tand tan&

1
cot{4 +8) = —tan[:ﬂ ey

1
_ _tanA+tang
1-tand tané
1-tanAd tané

tan A+ tang

3
Teis
al

E
b-a
ab

! e

ab  ab
11
b

=]

c:n:ut[#l +.B]= %

L | =

Hence proved,

b

oot d = %
tang&

[ tan 4 + tang = a]

=
= votand tang = —
;]



Sing = «.,'1—:::::1525'= 1—E



Moy,

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}

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

=-—3+i+|:|:|5 .z xE+Ex—l+i+5in 4x
2 Lp 2 6 17 17 2 W2 2 6
—- 3+ 1—5ir'|f x8+15x—1+ 1 +cos 2T
2 LR 6| 17 17 2 B 6

e }(%Exl_l i+£}
2 ozl 17 17

2 Jo oz

[+ cos A is negative in second quadrant ]

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

Hence prowved,



Q25

We have,

2

tanx+tan{x+%}+tan[x +?]= 3

tanx + tani tanx + tan 2_”
3 3
= tanx + + - _ 3
1-tanx tanZ 1- tanx tan =2
L 3] 3
r tanx + tan £+£
tanx+J§ o g
= tanx + + _ 3
_l—ﬁtanx l—taﬂxtan[g+g]

I
tanx + 3 tanx - ':Dtﬁ v tang is negative in
= tanx + + =3
1- ﬁtanx . second quadrant
3
tany + 43 tanx — 43
= tanxy + \'I'- + ""'I'- =3

l—ﬁtanx 1+«Etanx
(tanx+ﬁ)(1+ﬁtanx)+(tanx—ﬁ]{l—ﬁtanx] .
(1—ﬁtanx)(1+ﬁtanx) )

tanx+1ﬁtanzx +\E+3tanx+tanx —ﬁtanzx—«ﬁ+3tanx

= tanx +

= tanx + 5 =13
1—(«,.€tanx)
3 tanx
= tanx+—2=3
1-3tan x
tanx{l—Btanzx)+Eltanx
= 3 =3
1-3tan*x
tanx—3t5n3x+8tar‘|x
= = =73
1-32tan”
9tanx—3tan3X
= = =73
1-3tan® x
3 {3 tanx - tan® X}
= . =i
1-3tan”x
tany - tan® &
= 5 =1
1-3tan*x

Hence proved.



Q26

We bave,
sinfam+ &) =1
. e AT
= sinfa + #) = sin =
T
= |:uc+,-.‘i’-E

and, Sin{ﬂ: = ,H] = %
= 5in[cc—,{i’]=5ir‘|%

E
= = = —
A G

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

F T 45  Z2r
2= —+4—=—=—
2 o ] 2
i
=1 o= —
3
PUtting e =s=i equation i), we get
I I
R . T
3 f 2
b i
— e U
f 2 3
ar - 27
— =
A &
_JT
&]

———{ii)



M o,

and,

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

5]
tan £+£
3 3

tang—ﬂ
3

1 i
tan| — + —
5+

—|:|:|t£
]

W

tle+28)= -3

tan (2. + &) = tan [2 x%+ E]

&]

2

=tan|—+ —
3 a]

[ ]
= tan
G

Erg kg
=tan|—+—
(5+5)
=-cot—
1

tan (2e + 8) = =k

NE

|

++tang is negative in
second quadrant

L tang is negative in
second quadrant

)

|



Q27

We have,
Grosd +8singd=19 ———[i]

Bsind=9-6cos8

(& sin -5']2 =[9- EEDSE‘]Z [+ Squaring both sides]
64sin@ =81+36C0s°8- 108 cosg

64s5in®8 =81+ 36cos° 8- 108 cosé

641 -cos28) = 81+ 36 cos?4 - 10805 8
64-64c05°8=81+36C05°8 -108c0s8

36058+ 64c05° 8- 108 0s8+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 U



5inmx5inﬁ=% - - =[]

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



Q28

sinfe + 8) = Jl— cos? e + 8)

Thus,

b%+a% = [cosa + n::nzls,{i’]2 +[sine + sin ,3]2

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

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

62 - 5% = [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 Ji 5ir‘|2cc)+2|:|:|5[cc+ &)
b* -3 =cosfu + g)cos{x- ) +cos (8 +a)oos(8 - a)+2cos{x + 8)
b*-a =2cosfa + g)cosfa - )+ 2cosfa + 8)
[ cos (g -a) = |::|:|5{— [ - ,{5]} = cos (w —,{i]]
b* - a* = cosfu +,&’]{2 oos (o —,ﬂ]+2}
b* - a* = cosfu + 8) [.":-2 +az) [USing [|]:|

b2 - 5% = {bz+az) cos {o + &)

h? - g%
b+ 3

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

cos (o + 8) =




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)

F g i
and, &%-35°%-= [ose +cos 8)° - (sina +sin 4)
b* - 3% = cos® & +cos® § - sina - sin® # + 2 {cosa cos 6 - sina sin g)

=4 b Zim®

{D:ISZL:C - sin® ﬁ)+[EDSEﬁ—Siﬂ2ﬂc)+2 cos (e + 8)
= 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)
[ eos (g - ) = cos{- (o - g)} = cosa - 4]
cos {a +,ﬁ]{2 s —ﬁ]+2}

cos (o + 8) [bz +5~2:] [USing [|]:|

= s

=} BELge

Thus, &%-3° = {bz + az) cos (w + 4)

hE_ g%

= CDS{a+ﬁ]=bz+az




Q29

1
-Hs sin [ — a)sinfx - &)
: i I sinfs - b) }
sinfa - b) | sinfx - a)sin(x - b)
) i _Sin{[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 (& - &) 5ir'|[x—a]}
sinfa - &) | sinfx - a)sin{x - b]  sin(x - a)sin{x - &)
-1 lcotfx-a)-cootfr -
_Sin{a—b][ t ) t b}]
=cut[x—a]—cut{x—b]
sinfa - &)
=RHS
LHE=RHS

Hence proved



1
sinfx - 3) cos (x - b)
i [ cos(s - b) }

cosfa - b} | sinfx - 3)cos {x - b)

1 -CDS{[:X—."J:]—[:X—E}}]

cos (s - b) _ sin[x - a)cos [x - b)

LHE

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

) i -CDS[X—.'!J]EDS{X—E]_i_ 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 - &)

[cn:ut[x - &)+ tan(x - b]]

CDS{a—b]

I:I:It[}{" £ a] 1o tan[x —.":-]
B cos (& - b)
= RHS
LHS5=EHS

Hence proved



LHS

:

cos(x - a)cos (x - b)

1

sin{a- 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—.5'}:|
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)
=m[;—_m[tan[x—b}—tan[x—3]]
=tan[x—b]—tan[x—a]

sinfa - b)
= RHS
LHE=REHS

Hence proved



Q30

We have,
sinsin@-cosmcos8+1=10

= ~fcoswcos @ - sina sing8) = -1

= cosfa+ 8] =1 i

sinfo + &) = .Jl—u:u:uEz[.:c +4)
= 1-1%

-0
= sinfe + 8) =0 s 13l

Moo,
cose sin g
sine  cos g
sinmxcos d+cosa xsin g
Sinw = cos g
zin (e + 6)
sinm = cos @
e ECDS,&’ [USing equation {ii]]
0

l+cotetand =1+

l+cotxtand =0

Hence proved



Q31

We have,
tanm =x+1and tangd=x -1

Now, 2cotfa- g)
s 2
~ tan{a - 4)
2
tane — tan &
1+ tane tan g

2 {1+ tana tan g)
tanw — tan 4

2[1+[;{+1][x—1]:|
X +1-[x-1)

E[1+x2— 1]

K¥+1-x+1
o
=23:<X =X2

2

2ootfe - 8)=x"

Hence proved



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

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

tan @ 1
_, tan(8— &) i
tan & 1

g Hn 8= @y +tan @ S
tan (8 — @)—tan @ A-1
tan 8 —tan @ s
1+tan f.tan @ _ A+l
tan & —tan @ A—1
—tan @
1+tan &.tan &
tan & —tan @ +tan @(l+tan & .tan @)
- 1+tan 8.tan @ A+l

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

_ tan 6 —tan @ +tan @ ttan §.1an° @ A+l

[Using Componendo and Dividendo]

tan 8 —tan @ —tan @ —tan 6.tan? @ A=l
= tan @ +tan 8.1an° @ P
tan 8 —2tan @ —tan #.tan 2 ] hzd

tan
=




Q33

SiN & —CoS o

tan 8= —
sin o +cos o
PR T oo :
=tan g = W[Dmdmg both Numerator and Denominator by cos o]
tan oo —tan %
=tan 0=

1+tan %.tan o

=tan 8 =tan

L
4
=F=0— % [Removing tan from both sides]

= C0s 8 =cos

o= %} [Taking cos on both sides]
m ; .

= c0s B =cos &.cos — +5in ®.5in —
4 4

=05 8 =c0s o L+si|"| X L
2 W2

cos o +sin o

V2

=47 cos B=5in ®+C0OS &
Hence Froved

=cos 8=



Q34

RHS,
P q
l-pg

anfA + By +tan(A-B)
l—tantaA+ B .taia— 5
tan A+tan 8 4 tan A—tan &

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)
l—-tan Alen Bl +tan A.xan B)—(ar A+tar £.an A—ten &)

(l—tan A.tan 81 +tan Atan B
_ tan A+tan B+tan’Adar B—tan Adar®f+tan A—tan §—tan°Atan B+tan Altan’s

1-tan® Alan® B-tan” A+tan® 3

Ztan A+7?tan Atan’h o Ztan A +tan® B Pran A
(1—tan®a)l +:an° g - (1—:an’ A1 —tan® B - 1—tan® A
Hence Proved

=tan 2A=LH>



Ex 7.2

Q1

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
—Jl44+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 wvalues of 12 cos8+ 5sin@ + 4 are -9 and 17
respectively,



Let £{8) = 5cos8 + 35m[§—5}+4

Then, 7[#)=5c0s8+3

sinT cosga- mﬁimne] + 4
] f

- 5c:ns.9+3l:%m5£'+ gsinﬂ} 4 4

= 5¢cosd +g|::|:r55'— %sinﬁn 4
= [5+ E]cns&—ﬁsm-ﬂ«r +

2 z
= %tuse—ﬂsmﬁ+4
=§c059—[_3;§]5inﬁ+4

Wea lenow that

=3

- J— & —CO05& - [

14 .13, 3.3

-—— 9———5m9$-—
2 2

315

13 !
T8 —Cos@ = ——sIinB=s 7T
2 2

13 ENE]

—?+4S—r:0 9—Tﬁ|n9+4<?+4

13 [ 3;5'

]5II‘II5"‘: _—

35?5059 Jsin9+4511

-3 ffa) <11




Let f{&] = cind-coss+1, Then,
F{S} -5ir‘:6+f-1}ms&+1
= (-1} cose+ans+1

Wa know that

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

-—11+1 £-cos@+s5ingd < -\|'|1+1

s

oy —~E£—1:us&+sm3$-f2-

= 1 -osO+sinB+122+1
= 1-Z2F(a)c1445

Hence, minimum and maximum values of an&-cosé+1 are 1-+2 and 1+42
respectively.



Q2

Let F(8) = J3sing@ -cos@

Multiplying and dividing by “u@}z + {—1]2. we get

. ﬁ2+— 2 JEsing ~ ros g
F8) = 1B) +(- TEFcr T -Cor
m{ﬁsm@ r:::usEI:|

I3+l B+l
- f{s]=2[“'§5'”9 I:DSE':| zap
= f{é‘]-2|i ; Smé‘-ix:usﬁ]
=2[ |:|5—:-<5|n6' SmExEDSS]

[smﬁ xmﬁ——mﬁ-ﬁ'xﬁm ﬁ]
=25m[‘9_€] [sin{4-8)=sinAcos8 -cos Asing |

= r{a]-egn[a—a

Again,

flg)= 2[£5in8— m58:|
2 2
- —2[%um53— -‘Ilgx 9n9:|

= —E[:m% W COS & — 5rn% * 5inc?:|

__EIIIE[§+E]



Lat f{e] = Cosd - @ng

Multiplying and dividing by V1% + 1%, we get
fi‘g] - JI:?E?[ cos g sing ]

J1F+1% : J1Z+17

Now, £(&)= ﬁ[:\;&.xmsﬂ- ;IE xsinﬁ']

=2 [sinix 5§ - cos = xsin9:|
P 4

=*~§5in[}—&} [ sin(A-8) = sinAcosé - cos Asing |

= r[9]=~.!2_5|n-[%—5']

Lgain,
1 1 ]
flo)= E[EXWEE—E xsmﬂ]
4 i
- ﬁ[ms:xmsﬂ- slnz x5|n9i|

- 2:05[-{-#8] [-.' cns{.ﬂ +B}- cos A cos B -sin.&lsins]
4

= f{&]n«ﬁmﬁ[%+ﬁ]



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 sine = — and cose = —

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

COS 7

dgain,

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

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

=

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

coso 24



Q3

Wwe have,
sini0f® - sinlo®

= ,f':a'[:?l; %sin100° - :}; x COS 1nn°]

- -.j@-i:mﬁ #5° % sin100® = 5in45% x Ccos 1I]I]‘°j
= /2 (sin100° x cos 45° - cos 100° x sin 45°)

= 2 [sin{100° - 45°))

[Muitipiwng and dividing

by 412 +1% ie., by 2

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

Q4

{E-Jﬁ+3}sin 5‘+2~,ﬁ cos &
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 get, *-.)33+12wf3-[ 2ﬁ+3 sin 8+ E‘E cos E]
3341243 J33+12.8
Assume tanFE. we have 51'::u:i‘.;'EL I
b va® +b* e +52
g0 above expressions changes to -d33+12~.ﬁ- anganStcosgooz 8|
which is equal to yf33+12+/Fcos(8-¢)

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

V231248 = J15+12+6+124F
we know that 1233 +6 <12+/5 becasue value of 5 —Bis 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+IZJ§ = 2~.E+q_lﬁ
— B+ I3 1 2B c0s  8-¢) < 2B +15

ccos =




