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p>Sine and Cosine Formulae and their Applications Ex-10.1 Q1
LA=45 LB=60 and C=75
Using sine rule,

o b c

sin A sin B sin ©
a b -
sin 45 sin &0 sin 75

B o B
17 B
2 2 2,\5

a:b:c:E:-J%:(y@+1)

Sine and Cosine Formulae and their Applications Ex-10.1 Q2
£0=105 ,7/B=45 a=72
From here we can calculate that
ZA=30°
asinB=hsin A
= 25in45 = bsin 30

1 1
S gy e
2 2
g 5 O
2

:b:Z\E

Sine and Cosine Formulae and their Applications Ex-10.1 Q3
a=185b=24c=30,.C=90°

sinAd sinf sind
let = =

i b o
sind  sinB sin%0
18 24 30
sinA_ sinB_ 1

18 24 30
SlnA:LﬁginA:‘l_:E
18 30 0 5
sinf 1 ) 24 4
=— =351 = —=—
24 30 B 5

CosinA = %,sinB = %,sinC: 1

Sine and Cosine Formulae and their Applications Ex-10.1 Q4

| A8
a—& 2

a+h [A+B]
tanT

Leta=kan Ak =lkan B (Tsing sine rule)
LHS
_a-b
Cath
_ksinA-ksin B
" ksin A+ksin B
_sin A—sin &
 sind+sin B
2cos(A+B

2
A+
2

. A-F
)SW(T)

A-5

B) cos( >

2 sin(

)

. (ﬂ)
= = RHY




tan(%)

Sine and Cosine Formulae and their Applications Ex-10.1 QS

i : [A—B]
fa—bicos—=csin
2 2

Leta=4k sin A b=Fksin Be=kanC
LHS

{g—Eicos—

=joisin A—sin 5).cos %

A+8, . A-5 (S
Jein{——). cos—

2 2 2
a-C. .  A-B Z
sin(——).cos —

2 Jeng 2 ) 2

) [wﬂg—@=ﬁnﬂ

= 2kcos(

= 2kcos(

A-F
2

= 2ksin(%). cos%. sinf

A-F

=kzin Coaing
2

)

A-B
2

)= RHS

=c.sin(

Sine and Cosine Formulae and their Applications Ex-10.1 Q6

el
)

jn

s

_ ksin

" ksin A-kan B
o sin
Csind-snB

2singcasE
2 2

T dnd-zinB

s e
2s1n—cns§

o 2
2CDS(A;—B:ISinI:A;B

smgmLf?fﬂ’D

)

-, . A-F
cos( 5 Janl; 5 S
o A+
sin—sin
s Z
o -8
511 — §if b
2
e (A+ B)
5 Z
s fhn B
sini 5 3]
. sin(g).cu s(§)+ sin(%).cus(é)
| = cR A
sm(?).cu s(ij— sm(E).cus(E)
A B
tan(§)+ tan(?) o . iy 7
=—2=2 ¢ [Tuwiding both Numerator and Denominator by cos{=) cos{=) ]
A B 2 2
tan(=) — tan(=),
2 2
= RHY

Sine and Cosine Formulae and their Applications Ex-10.1 Q7

 effef?
> nliie0)




LAY
£

a+h
_ kand
ksin A+ ksink

s o
28 —cos—
% 2

T A-F

2zinf 3. cos(T)

mit
S —Cco5—
2 2
- A-EB
7 e 2
sin(chgsg
2 2
A-F
2

sinf

1

cus(%). cosl )

A+ B

ol 3
A-E
cog 2 )
cosé.cusg— sinés'm—
_ 2 2 2 2
cusé.cnsg+sin£.sinE
2 2 2 2
1—tan%tan§ A E
= ﬁ[Dividing both Mumetator and Denominator by CDS(E). CDS(E:I ]
I+ tan — tan —
2 2
= RHY

Sine and Cosine Formulae and their Applications Ex-10.1 Q8

cCOs g
a+b_ 7

(i

sinE
2
Leta=Fksin Ab=Fksin B,c=ksind
LHS
ksin A+ ksinSg
ksind
_ sinA+sinB
- sind

A+ B A-B

2si Walek:

A &
251 —, COs —
2 2

a-C A-F
3] cos?

sing

1 A &
SI1—. COs—
2 2

A-EB
cos

= RHY
sin—
s

Sine and Cosine Formulae and their Applications Ex-10.1 Q9
.[B—C] b-c A
sin = ——C0os—
2 a 2
Leta=Fksin A b=ksin B,c=ksinC
RHY
b-c A

— 05—
s

_ kFsin B —ksind A

_ LCOs—
fsin.A 2
i R — g A




waLer T

: cos =
sin A
B+C . B-C
2cos :itgl %
=, 2 2 easl
2

]
2sin —. cos—

by et (R o o
cos sin

A
sin —
&
sinAsinB_c
" 2B B s
| 2
s —
2

Sine and Cosine Formulae and their Applications Ex-10.1 Q10
a b c

sinA_sinB sin 2
LHS,
w —C

bz

kain A-ksin?

i sin® B

_E(sin® A-sin® )
 Ksin®3
_ (sin® A—sin® )
sin = (A+0))
_sin( A+ siniA—-C)

let

sn?( A+
e
sin (A4

Sine and Cosine Formulae and their Applications Ex-10.1 Q11

anA snf anC

i
a b e
RHS,
a sin(5—-CN

=asinBcosC—asinl cos B

2 2 2 2 2 2
= (k). [MJ_ a@@_(ﬂ}
o

2ab 2
ey 2 =an gy
=k.(a +h' - )_;C(a )
2 2
T
wop ¥ €
2
= b (kb —c (k)
=h(sin B —elsin )
LHS

Sine and Cosine Formulae and their Applications Ex-10.1 Q12
alsin(B-CN= (3 —cMsin A

sinA sinf anC

a b c
LHS,
@’ siniB— )

=a*{sin B.cosC —sin . cos B)

Y al+bi-g? Attt
: —a

= o, [Tsing cos rule and sine rule]
2ab 2ac

A a® b —p? ik @+t —h*
Za 2a

I T
a’ bt -t —at—c" +b
Dot




\ s /4

2 a2
:agk{zb 2 ]
2a

= ak (&' — %)
=sin A(d* - %) = RES

Hence Proved

Sine and Cosine Formulae and their Applications Ex-10.1 Q13

Jind—<fnB _a+b-2zh
«fsinA+«fsinB a—b
RHS

a+b—2:Jab
a—#h

| a|2+|\f5|2—2@

= 7 7
Infiz| =i

(Na-+5]

2 2
|nf | —lnajl |

[ P
T Wa)
(Jsin A—Jisin 8|
Qe e
|'JM—M|
" (Jein 4+ fsin B)

=LHS

Hence Proved

[taking & common and cancelling them ]

Sine and Cosine Formulae and their Applications Ex-10.1 Q14
LHS,
a(zmB—sin C)+b(sn C—sin A) +c(sin.4A—smn B)
=asmB—asinC+bsmC—bamAd+csind—csinB
=bsinA—csinA+csmB-bsmAd+ecsmA—csmB[-bsinA=asinB,bsinC =csinB,csinAd=asinC]
=0=RHS

Hence Proved

Sine and Cosine Formulae and their Applications Ex-10.1 Q15
a*sini B—C'1 Bsini C—A.Jrc? sin (A= B

3 + : - 0
sin A sin & sin O
a b _w
sind bsinC  sinC
LHS

a’sin B—C|+bzsin.C—A|+czsin|A—Bu
sin A sin B sin
= aksin(f — O +hksin(C — A) +cksinlA- &)
=zin Asini B - +an BaniC — A +sn Can(d- B)
=sin(m— (B +CNsin(E — O+ sin(m — (O + A sin (T — A)
+ein(m— (A+ B sin(A-5)
=sin(B+C)an(l - O+ a0l + A sin(C —A)
+an( A+ sin(Ad- 5
=sin® B—sin® C+sin®C—sin® A+sin® A—sin® B=0=RHS

Sine and Cosine Formulae and their Applications Ex-10.1 Q16
@ fcos B - cos O + B oo’ & - cos' A) + loos’ A -os' B) = 10
LHE




=@’ (l-sin' B-1+sn’ O + & (1-sin” C'—1+an” 4)

+ ' (l-sin’ A-1+3in” B)

=g (in’ C—sn’ B) + & (dn’ d—sin’ O+ o' (sin’ B-sin” 4)
=g (B - + B (e -k e+ R - a)

=B (@ -y +ha -+ P —a'eh)

=k x0=0=RHS

Sine and Cosine Formulae and their Applications Ex-10.1 Q17
Leta=fksnAb=kan B e=kan’
LHY
boosB+ecosC
=ksnBeosB+keinCeos 0

= 2(2 sin Scos B4+2sinCoos ()
s ;
= = {sin 2.8 +s1n 207

=225in(3+6")cos(3—@')

=ksin(m— A cos(B-C)
=ksin Acos(H5 -0
=acos(B-C= RHY

Sine and Cosine Formulae and their Applications Ex-10.1 Q18
cos2d cos2B 1 1

P
sinA_sinB_sinC"_k

a b c
LHS

1-2sin’Ad 1-2&n° B
- a - e

1 1 sin?d sin?B
G
i dl o d 20 k? =k [ Using s 1
_a_z—b—2—| —k* |[Using sine rule]
1 1
= ———=RHS

a B

hence Proved

Sine and Cosine Formulae and their Applications Ex-10.1 Q19
cos® B-cos? O - cos® U'—cos® A s cos® A—cos B "

b+ c+a a+hb

0

LHS
cost B—cost O +cosg ozt A +cosg A-cos* B
b+e cta a+h
. cost B —cos’ C'+ cost O —cos’ A+ cost A—cost B
i b+e c+a a+b
1—sin2B—1+sm2c+1—sm2C—1+sin2A+1—sm2A—1+sm23
b+c c4a a+b
B sin2C"—sin23+sin2A—sinzc_'_sinzﬂ—singﬂ
b+c cta a+hb
R SR S S o S
£ + +
b+ o+ a+hb
. 1A 2t gl imgw fa
=k;(c b+a c_l_b a)
b+c cta a+hb
=k e —bta—c+b—a)[Using & —a® = (2— a)(® +a)]
=0=RHY

Hence Proved

Sine and Cosine Formulae and their Applications Ex-10.1 Q20

Tila lrmnmamr s oin B — fhcin d i B — hcin T moin i — i B




L T T R O ] TR R SN TN D VY I 3]

A B-T B -4 .o fA-B
51N — Sin +hsin —sin + ¢ 51N — 511 =0
2 z 2 2z Z z
LHS
. - B+ [ BE- : -0+ A (=4
=c:rsm[ﬂ- (2 )]sm[ 7 ]+bsm[ﬂ- (2 >]sm[ 5 ]

+csin[” (A+B)] A- 3]
2 2
[3+ ] [ c] [C+A] ; [C—A]
=g Cos | ——-
2 2
[A+B] _ [A—B]
T+ C0s S| —
2 2

= a(s5in B — sin C) + bsin < — sitn A+ e(sin A— sin &)
=asinB-asin+hsinC-hsin A+csin A-csin §

=hsinA-asinC+hsinC -bsin A+asinC —bsind
=0=RHSY

Sine and Cosine Formulae and their Applications Ex-10.1 Q21

bsecB+csecC  csecC+4asecd gsecA+bsech
tanB+tanC  tanC+tan.d  tan.A+tan B
bsecB+eosecC

tan5+tanC

_ksinBsecB+ksinCsecC

tan B +tan

+ksind
cos A cos

tan 5 +tan
ktanB+ktan<  kdanB+tandC)
tan5+tanC  tanB+tanC
czecC +asecd

ksinB

Stnilariy,
tan ' +tan A
A+bzech
Senilarly, & 5ec secl _
tan A+tan B

Sine and Cosine Formulae and their Applications Ex-10.1 Q22
acos A + beosB 4+ coosC= 2hsind sinT= Zesin A sin B
LHS
acosd + boosd + ccosl
=k sin Acos A+ksin Bcos B +ksin Ceos O

=% (i 24+ zn 28 +3in 207
:%(2sin(ﬁ+3). cos(A— B)+2sin C.cos C)

= 2—; {sin{mr— N cos{A—Bi+an Coos T

=kisinC cos{A—B)+sinCcosC
=ksinClcos{A- ) +cos D

=ksin( 2 cos(ﬂ_i-‘_c)cos(ﬁ_i_cj

=kan2 cos(}T_ 23).COS(A_?T+A:'
o 2

=kanC 2an B cos(zﬂ_ JT:'

=ksin(C 2sin B cos(ﬁ_ 2A)

=kanC 2sin Boan A

= Zsin Bein Clksin A) = 2asin Bsin

= RHS

cimilarly, @acosd + boosd 4+ ccosC= Zesind sin B




Sine and Cosine Formulae and their Applications Ex-10.1 Q23
alcosBoosC +cosA) = bloos AcosC + cos B) = e(cos Acos B+ cosC)
alcosBoosC —cosCr— (B+C00
=alcos BoosC—cos(B+CN
=glcos BeosC—cosB cosC+sin Bsind)
=asinBsind
=k sin Asin Bsind
Similarly, Blcos. AcosC +cos B) = ksin Asin Bsin
Similarly, e(cos Acos B + cos O = ksin Asn BsindC

Sine and Cosine Formulae and their Applications Ex-10.1 Q24
Leta=FksinA

A
alcosC—cosBy= 2(b—c) COSEE

LEHE
=alcosC —cos B)
: s B
= a2 s 51N
. .m-A . B-
:EfcsmAsm;T Nilol 5

= 2]6251'115. cosiq.cosé.sm B;C

= %cosgé[2sm3_c.sinéj
2 2 z2

= Ekcosg‘)—q[ZsmB_c.sinﬁ_(B_'_O)j
2 2 2

B-C B+C]
L20S 5

A s
= chosz—[ZSm

z

FAE ] !
& %coszausmﬁ—smCI
= ZCosgi;.ksinB—ksinC|

= 20052§lb—CI=RHS

Sine and Cosine Formulae and their Applications Ex-10.1 Q25
beosf=ccos(A- & +acos(C+ &)
Let asin C = osin A[ Using sine rule]
RHY
=ccos(A- F+acos(C+ &)
=ccosdcosF+esindcosf+acosC cosd—asinCsin &
=ksin cos A cosf+ksinCsin A cosF+ksin AcosC cosf
—fk sin AsinCsin &
=ksinCcosAcosf+ksin AcosC cos &
=kcosf(sinC cos A+ sin Acos )

=k cosdsin(C + A
=k cosdsinim— B)
=kcosfsin B

=ksinB cosf=bcosf=LHY

Sine and Cosine Formulae and their Applications Ex-10.1 Q26
Let sinA=ak,snBF=5fsinC =ck
sin® A+sin® B =sin® C
=Pa+ B = fczcz[Using sine rule]

=a bt =

- " 1 1 IR Tl - 11 el " r o R E




Hince Uie rangle satisies e FyLnagoras theorer, therelore 1L 15 Ngnt anglead,

Sine and Cosine Formulae and their Applications Ex-10.1 Q27

gt B ot arein AP,

=24 -2b° —2cf arein AP

=@+ 46?20 + B et 2b bt -2 are in AP

= 4+ - - B e are in AP

= B +eioa®y P rat-bY) B rat-h)

2abe ' 2abe ' 2abc

:>l(b2 +ct—a 1 c +a* - b l(E:I2 gty

o 2be b 2ac ¢ 2ab

are in AP,

are in AP

= 2 cos A, l-cos.b", 4 cost are in AP
a b o

= E cos A, E cos B, EcosCL’ are in AP
a b &
cos A cos B ocosc
sin A’ sinB sinC

= cotA, cot B, cotC are in AP

are in A P

Sine and Cosine Formulae and their Applications Ex-10.1 Q28
A

_'I 30
B

BC=15m,AB=h
From the diagram we can calculate, /4= 60"
Using sine rule,

sinAd  sind

15 P
siné0  sin30
15 &
43 1
2x15 2%k
NI
15 &

Sine and Cosine Formulae and their Applications Ex-10.1 Q29

A

1000

B E

DE=1000:1030= lOODx% =500m=FF

JB_, Edntal Jr_w

ot SNaTaTal n ERaialal




Al == LA LA D AL = LA —_— AT L

Let AF=x m

pF="_m= 58
N3
We lkenow,
From AABC,

AR
tand5=""
BC

_ AF+FB
BE +EC

X+500
=]=—"""
x

+ 50043
50035

=1

= 2 4 50043 = x 4500

NG
= x+1500 = x~/3 + 5003
=1500-500+/3 = x\3 - x
= 5003G3- D =x(3-1)
X = 50043
The height of the triangle is AB = AF + FB = 500(—\5+l)m

Sine and Cosine Formulae and their Applications Ex-10.1 Q30

Consider the following figure,

Q W R

The person is observing the peak Pfrom the point Q.

The distance he travelled is QT = ¢ metres and the angle of inclination of
QrisB.

He is observing the peak from the point and the angle of inclination is y.
Now consider the triangle AQUT.

ZTQU=8—-u

Thus, sinloec— Bl = GT

=a=cxsinfor—B).....1)
Now consider the triangle APQR.
We know that ZQPR =90 — &
In triangle APTS, ZTPS=90° -y
Thus, ZTPU=ZQPR—- £TFS
= ZLTPU=[90"— )= (90" —v]
= ATPU=y—w
Now consider the ATPU,
a

Thus, sinly — o) = &




- a
sinly — o)

Substituting the value of a from equation (1), we have,

i cxlsmifx—ﬁ] e

sin(y — o)
We need to find the total height of the peak PR.
Here, PR=P5+ SR....(3)
From the triangle PST,
siny = e Bl
PT b

= P5=bsiny....(4)
From the triangle QTW,

W TW
o™y
= TW=5R=csinB.....5)
Substituting the values of F5and 5R from equations (4) and (5)
in equation (3), we have
PR=P5+5R

= PR=bsiny + csing

cxsinfoa —g)

sing =

PR=———siny +csin rom equation (2

g cxsin(m—,@)xs.iny+ csing xsin(y — o)
sin(y — o)
==~PR=C[ sino = cosfB xsiny —cosa xsinf xsiny +sinf xsiny xcoso —sing xsin x cosy
sinly — o)
#PR=C[smofxcosﬁxsulw—smﬁxsnmrxcosy
sinly — o)
- PR= tsmfxx[cosﬁlxsm‘,f—sm,Bxcosy]
sinly — o)
- PR= csinqxsin[y—ﬁ]
sin(y — o)

Sine and Cosine Formulae and their Applications Ex-10.1 Q31
If the sides a, b, cof a A ABC are in H.P.

E,E and i are in &P
a'b o
1 1 1.1
b a c b
_a-b_b-c
a ca
simi\—sinB_sinB—sinC [Usin Sinerule]
sinBsinA  sinCsinE 9
A-B A+B . B-C B+C
2sin cos 2sin 00S
- 2 2 _ 2 53
sin& sinC
ButA+B+C=n=x
A+B=xn-C
A+ B T C el
cos =cos|—-Z|=sin=
2 2
SiﬂzECOSESiHA_B—Sir‘I - (:osﬁsim25
22 2 2 2 2
SinzcsinA+BsinA_B—SinB_CcosB+Csin2A
2 2 2 2 2 2

sin29 siﬁzﬂ—sim2§ = sir'|25 sir'|2§—sir129
2 2 2 2 2 2

sinzgsinzg—sinzgsinzg = sinzgsinzg—sinzgsinzg
N T T

LB oA LT LB

sin’3 sin®z sin®Z sin®S

nr




mence are Ir Ak,
N T T

SINT— SIN = SINT—=

2 2 2

sinzg,sinzg, sinzg are in HP.
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Sine and Cosine Formulae and their Applications Ex-10.2 Q1
The area of a triangle ABCis given by

A=labsinC
2
1 s
=?><5><651n60

153

2

sq.unit

Sine and Cosine Formulae and their Applications Ex-10.2 Q2
The area of a triangle ABCis given by

=lab sin C
2

sinC =41 —cos’C
=1
Therefore,

ﬂ.=labsinC
3

-

1

Sine and Cosine Formulae and their Applications Ex-10.2 Q3
Wehave, g=4.b=6andc=8
brtel—at 7

cos A=————=—
2bc g8
Cmgza‘+c‘—b‘=£
2ac 16
CmC:ﬁ:—l
2ab 4

7 11 Gl

S8cosA+16cosB +4cosC=8x—+16x —+4x] —

8 16 1)

=17

Sine and Cosine Formulae and their Applications Ex-10.2 Q4

Inany 2 4BC, we have

b+t -
cosd=—-——
2bc
cosgo T TE —b
2ac
o o
cosC:ﬂ—
2ab
we have,
a=18b=24.c =30
Therefore,
oo 115 3
cosd= = —im
2be 1440 5
2ot p? 2
cos b= g = i =
2ac 1080 5
4 - 0
cosC:ﬂ—

2ab % Rl -




Sine and Cosine Formulae and their Applications Ex-10.2 Q5
blccos A—acos=c —4*

RHY
2

=0 —a&

=k sin® O~k sin® A

=k (sin® C—sin? A

=k sin(C+ A sin (T — 4)
=k sin(m— B).sin(C— A)
=k sin B sin(C—4)

=ksn Bkan(C-A)

= Bl sin((C — A}

=bk(sinC cos d—sin A cosTh
=hirsin Ccosd—Fkain A cosCh
=hlccos A—aqcos )= LHS

2

Sine and Cosine Formulae and their Applications Ex-10.2 Q6
clacos B—boos d)

=ac.cos F—booos A

at o -5 B4 —a?
: —be,

=ac
2ac 2be
a4t —pt _.E:g +of -t
- 2 2
Dy
B 2
2 2
B s

Sine and Cosine Formulae and their Applications Ex-10.2 Q7

2(bcros A + cavos B +abros = 2 + b + 7
LHS
=2bccos A + 2eacos 5 +2abcos
At g g Foogt gy Ay
:239632 +c'—a +2caa +ct=b +2aba +b% -2
c oo 2ok

=b e gt et e - At
=a’ +b*+c* = RHS

Sine and Cosine Formulae and their Applications Ex-10.2 Q8
For any »4 BC, we have

B4t —a
€084 = — 0 ——
2be
a+el-F
c053=ﬁ7
pr.
a+h -t
cosC=— ——
2ab
ther=fore,
P e fa,pa gyEDd
(¢ +&" —ar Jtand =(¢" +&°—a" | ——
cos 4
fa g1 F
="+ - |————
b+ —a
P
= 2kabe
Also,
L {2, .1 gy and
(@ +e* —& Jtan B ={a’ +¢* -5}
g coz B
. kb
=la +¢" - | 04—
a+et =k
2ac
2 = 2kabs
Now,
A fod wn gy ST
(&8 +F - jtan C=(& + & —&*)
; feosC

=& +8—c

=Ximbe

—_
a +¥ —¢*
ab




[l2nce proves.

Sine and Cosine Formulae and their Applications Ex-10.2 Q9

c—boos 4 cos B
boceosd cosC

LHY

_c—boosd

T b—ccos A
_ksinC—ksin Boos A
ksinB—ksinC cos A
_sin(r—(A+ ) —sin Beos 4
T sn(w— A+ —sin O cos A
_sinfA+B)—sin Boos A

- sin{A+C—sinCoos A
_sindcosB+cosdsin S —sin Scos A

sin AcosC +eos AsinC'—sin Ccos A
_sinAcos 8

sin Acos T

cos B

cosC

=RHS

Sine and Cosine Formulae and their Applications Ex-10.2 Q10
Inany 2 4BC we have
a=bcosC+ccosB
b=ccosd+acosC
c=acosB+bcosd
Therefore,
LHS=a(cosB+cosC-1)+b(cosC +cosA—1)+c(cosd +cosB-1)

=qecosB +acosC —a+becosC +beosd—b+ccosd+ccosB—¢

=c—beosd+acosC—-a+a—-ccosB+becosd—-b+b-—aeosC+ccosB—

=0

—R-H-5
Henceproved.

Sine and Cosine Formulae and their Applications Ex-10.2 Q11

By sine rule we have
a b <
sind  sinB  sinC
ksind = gksinB=bksinC=c

acosf +boosB + cocosC =ksinAcosh + ksinBoosBaksinCoos C

= [é]k[2SiHAOOSA+2SiﬂBOOSB+28iHCCOSC:|
2 [%Jk[sinzﬂwsinzn sin2c]
= k[sin(A+ Bloos(A-Bl+ SinCcosC]
= k[sin(n— Cloos[A-Bl+ sinCcosl[:n:— [A+B))]
= k[sinCoos(A-B)-sinCcos(A+B)]
= k[sinC(cos(A—B)—cos(A+B))]
= ksinC[2sinAsinB]
= 2zinC(k sinA)sinB
= ZasinBsinC
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We know that by cosine rule
Byt -at
2be
=2beros A=d et —a’
=a® =b e - Zbrcos A

cosd=

)




=a =b% 4o = 2be L2 cos g—lj
=a? =57 40 + 2be —dbe coszg

=a’ =(b+e)? — dbe cos® g

Sine and Cosine Formulae and their Applications Ex-10.2 Q13
4| becos? é+ca; cong+ab cos? E =la+b+el
2 2 2
LHE,

4| brcos? é+ca; cong+ab cost E
Z 2 2

= 2[39.::.2 cos” §+ca.2 cos? §+ab.2 cos? %]

=2(be(l-cos D +eca(l-cos B +ab (1-cosC))
= 2bec—2brccos A+ 2ea—2eacos B+ 2ab —2aboos T

i T S
BT e B PO s e
2be 2o
2 pEd i
—2abb+a+c[cos rule]
)

=Phe-B -+l +2ra—at -t +E ek -0t - A+
=a® +3% 0% + Dab + 2be + 2ea
=(a+b+c) = RHS
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sin’ Acos(B— C)+sin’ B.cos(C'— A) +sin’ C.cos(Ad- B)
=sin® Asin Acos(B—C) +sin® Bsin Bros(C — A) +sin® Csin Ceos(d— B)
=sin® Asin (7 — (B +CYjcos(B— C)+sin’ Bsin( - (A+C)). cos(C - 4)
+sin® Cosin (A —(A+ B)).cos(A— B)
=sin? Asin(B +cos(E — O +sin® Bsin(C 4+ A) cos(C - 4
+sin® CoeinfA+B).cos(A- B)
=zin® 4.(sin 28 +5in 200 +sin® B.(sin 2C +5in 24) +ein® Clein 24+ 50 25)
=sin? A{2sin Bcos B+ 2sin cos I +5in? B.(2sinC cos O+ 2sin Acos.d)
+5in® C.(2sin Acos A+ 2sin Beos B
=sin? A{2sin Bros B+ 2sin Ccos O +sin’ B.(2sin Coos O 4 2sin 4 cos 4)
+5in® C.(2sin Acos A+ 2sin Beos B)
=sin® A2sn Boos B +sin? A2sin CoosC4sin® B 2sin Ccos
+sin? B.2sin Acos A+ sin? 7. 2sin Acos A+ sin® & 2sin Boosd
=kta? 2bcos Bk’ 2he cos C +i?b* 2k cosC
+* b 2ka cos A+ k'c? 2k cos A+ ke 2kbcos B
=kablgcos B+bcos A)+ P aclacos U +ecos A)+ KPbelccos B +beos )
= K ahe +Each + i bea
=k 3abc
= 30ksin Aksin Bksin )
= 3abc = RAS
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b+c c+a a+b .
Let it == = /Al|sav )
12 13 15 Gt
b+c=12A.c+a=134 a+b=154

(b+c+e+at+at+b)=124+134+154
2(a+b+c)=404

a+b+c=204

b+rec=12"cmda+b+c =204 =a=84
c+a=13landa+b+c=20i=5b=74
a+b=15landa+b+c =204 =c =54

B+c’—a 4947 +254° —644’ 1

o d —




o — = —

2bc 7047 7

E+c-b A +2587-494% 1

cosB = = il =

2ac B0A° 2

a+b-c? 6447 +497-257 11

cosC = = — =

2ab 1124 14
cosdcosBicosC :l__ :é:%:lf:ll
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We have, #B =60°

=g+l b =ac
=a'+e’ —ac=b’
(a+b+cj[a—b+c}=3m
a’ —ab+ac+ab—b +bc+ac—be +¢* =3ac
a’+c' - +2ac—3ac=0

a +c —ac=>5"
which is given.

Sine and Cosine Formulae and their Applications Ex-10.2 Q17
Consider the given equation.

cos°A+cos’B+cos’C=1
=1-5sinA+1-5sinB+1-sin°C=1
=3 -s5in°A+1-s5inB+1-sin’C=1

Sine and Cosine Formulae and their Applications Ex-10.2 Q18

sind sinB  sinC
Let = =

=kThensinA=lasinB =kbsinC=ikc
a b €

sin.A4
2sinB

2sinBcosC=sinAd

Now.cos(C'=

-

2! e Eh =)

s
a+b - =a
p? =¢?
b=c
2 ABCisisosceles.

Sine and Cosine Formulae and their Applications Ex-10.2 Q19
Let P and Q be the position of two ships at the end of 3 hours.
Then.

OP=3x24=T72lonand0Q =3=32=96/m N
Using cosine formula inAQPQ_ we get

PO? =0P +00? —20P = 00 cos 90°

PO* =727 +96" — 272 % 96cos 90" 3%
PO =14400 90"
PO=120/n 4 7

52°






