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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
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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
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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
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2ab 4
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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,
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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
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Sine and Cosine Formulae and their Applications Ex-10.2 Q6
clacos B—boos d)

=ac.cos F—booos A
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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
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=Ximbe
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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
Sine and Cosine Formulae and their Applications Ex-10.2 Q12
We know that by cosine rule
Byt -at
2be
=2beros A=d et —a’
=a® =b e - Zbrcos A

cosd=
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=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
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—2abb+a+c[cos rule]
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=Phe-B -+l +2ra—at -t +E ek -0t - A+
=a® +3% 0% + Dab + 2be + 2ea
=(a+b+c) = RHS

Sine and Cosine Formulae and their Applications Ex-10.2 Q14
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

Sine and Cosine Formulae and their Applications Ex-10.2 Q15
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

Sine and Cosine Formulae and their Applications Ex-10.2 Q16
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°






