Ql

LA=45 LB=60 andsC =75
Using sine rule,

a b ¢
sin A s B osin O

A - B
sin 45 sin 60 sin 75
2B B
1T e
22 ol
aibie=2 :w,f_ (\E+1)
Q2

LC=105 LB=45 a=2

From here we can calculate that

£ A=30"

asin A =bsin A

= 2sin45 = bsin 30

= 2x L = bxl
2

N;

o
2

=h= Zﬁ

Q3

a=18b=24,c=30,LC = 90°

sinAd sinF  sind
let = =

a b ¢
sind_ sinB sin 20
18 24 30
sind  sinB 1
18 24 30

sind 1 . 18 3
Ty e

12 30 30 5
sinf 1 . 24 4
=—=s5mf=—=—

24 30 30 5

CosinAd= E,sinB =i,sin6’= 1
3 3

Ex-10.1



Q4

tm[ﬂ]
a—b 2
ath [ﬂ]
2

Leta=lksn A k=/kan B (Taing sine rule)
LA

a—5

a+b
_ksinA-ksin B
~ ksin A+ksin B
_sind—sin B
 sin A+sin B
B)sin(ﬂ;g

A+
2cos
) { = )

2 sin(ﬂ;—‘gj |::-::-s(f1 ; 2

)
R o
i

Q5

[ : [A—B]
j@—hicos—=c3n
2 2

Leta=4% sin A b=ksan Be=kan{
LHS

ua—bucosg
2

=kisin A—sin B) cos %

A+ 5
2
T
2

. A-B &4
sin———) cos —
Jsin 5 J >

= 2kcos(

&

= Ziccos( C) sin(%).cosg

A-E

= 2ksin(%). cos%. sin 5 ) [cos(g— Hi=sn d]

A-5

=ksinCosind
2

)

A-E
2

= ¢ sinf

Y= RHS



LHS
£
a—-b
B Esin O
ksin A-kan B
. and
snd—an B
Esinglc:l:usE
e
and-snk
EsinEu:l:nsE
. i
EEDS(A-FB)sin(A_B)
2 2
ginEcugM
Wi 7
cos(’ C}sin(A;B}
sinEsin e
Wi Z
sitl g sin(‘dl i B}
g (Ad+ B)
S
sin(A— B
sl ¥ ) A
_ s1n{E}.|:l:| SI:E:I+ s1n(3}.|:|:us{§}
i b G A
sm(ij.cns(i) mn(i).cnsﬂij
A 5
tan(E)+tan(E) o _ A B
= 5 [Drwiding both Numerator and Denominator by EDS(E:I.EDS{E:I ]

) tan(gj. - tan(%)
= RAEY



Q7

a+d tan[ﬂjtan[E
2 2

1_m[£]mn[5]
c 2 2
I
otk
_ kdnC
 ksind+ ksinB

el [
2en—cos—
2 2

A+ B A-E

2ainf = 3. cosl = 3

s '

SN —CoOs5—

2 2
S]_I],(ﬂ;G:II:DE(ﬂ;B}

simw} cus%

A-F
2

cns(%}. Cosi ¥

A+E
cost

)

EDS(A;B}

cnsé EDSE—Sin—Sin—
2 2 2 2

|::|:|sﬂ EDSE+ sinﬁ sinE
2 2 273

l—tanftanE

= ﬁ[[ﬁm ding both Mumerator and Denominator by co s(f} o SI:E:I ]
1+ tan 5 tan 5 2 2

= RS



Q8

205 o
a+b_ 2

&

;I
Sin —
2
Leta=ksin Ab=Fksin B e=ksind
LHS

ks A+ ksinA

fFsind
B sin A+smnA

sin

oA B A
il .COS
2 2

23

s BEE &
251 —. cos —
2 2

a-C A-F
3 cos .

sini

; 8
5 —. CO5—

A-B
COS3

= RHY
sih —
2



Q9

.[B—C] b-¢c A

sif = ——CO5—

2 a 2
Leta=ksin Ab=Fksin 5,c=ksind
RHS

b-r A

cos—

& 2
ksin B—ksint A
= COos—
kzin A 2

sin 8 — sing A
i M i oy

sin A
B+C | B-¢
2cos .5In
2 A
- oos

25in£.cos—
2 2

7-4 . B-C
COS 511 5

oA
sl —
2
sinAsinB_C
3 =
= 2 2 =sin = RHY
A 2
sin —
2

Jat =2 4 & oy

sin A sinPE o osin C

bﬂ
_Ksin® A-Fsin® C
K sin® B

_ K (sin® A—sin® C)

~ Klsin’B

(sin® A—sin® )

sin (7w — (A+C

sin(A+CsinlA-C)
sin’ (A4

AT o

sin(A4+C"




Q11

snd sin8 o sn

a & &
EHE,
a sin{ B—-0C0

=ganfcosl —aan T cos B
YR IR L
= a(bk), s — alek). @t -8
2otk el
g col g e
:k_.(.:z +b Cj—k(a +r:2 B

il

2
=b (k) —c (k)
=hsin B —elsin O
LHS

=2k

Q12

a’sin(B—C= (b —c¥)sin A

sind sin B osin

o ] c
LHS,
a’sin(B -0

= a*{sin B.cosC —sin ' cos B}

S S 2,232
a”+bt - 4, "+ —h
—_——a

= a’ich ol ————[Tsing cos rule and sine rule]
Zah 2ae
P N
2a 2
_ i e E it
) s
e [23;.2 —EHJ
aa
= ak. (b — ™)

=sin A(B* - %) = RHS

Hence Proved



Qi3
Sin A-Esn B a+b-2ab

Join A +sin B a-b
RHS
a+b—2Jab
a—b
2 2
[afz | Flah | — 2efab
= 3 p]
fndcz | — | nfd|

(Na-E)
Iijlg—I [ |:g
(J -5
" (a+b)

| flesin A —Jksin B |
" (Jkain A+ ksin B)
(fsin A —fsin B |

 (Wfein A +-fsin B)
= LHS

Hence Proved

[taking & common and cancelling them |

Q14

LHS,

a(gin B—sin C)+ b(sin C —sin A) + ¢(sin .4 —sin B)

=asmB—asmC+bsinC —bginA+cginA—csinB
=bsmA—csinA+ecsmB-bsmA+csmA—csinB[ bsinAd=asin B, bsinC =csinB,csinA=asin ]
=0=RHS

Hence Proved



Q15

alsinl B BianiC—4) cfaniAdA-8)
+ + =0

sin A sin B sin

a b o

sind BsnC  snC

LHS

asin( B-C) Bsin(C-A) cPsin(A-B)
sin A + sin & i sin

=akan(f -V +hkan(C — A) +eksin(Ad- B

=sin AsiniB — O +sin Bsin(C — Ay +sin T ainlA- 5
=sin{m— (B +CNenilB - C+an(m— (C+ Asin(C - A)
Fein(m— A+ 5Nsin(A—- &)

=sin(F +Csin(F - Y +ein(C+ A sin(C - A)

+an{ A+ B)sini{A- L

=sin® B-sin® Ctsin® C—sin® A+sin® d—sin® B =0= RHS

Q1l6

@lcos B - cos O+ Aicos’ & - cos )+ ¢ eog’ 4 -0 B) = 0
LHSZ

=a'(l-sin’ B-l+sin’ C) + & (1-sin’ C'—1+sin’ 4)

+o{l-sin® A-1+sn” B

=a (sin'\ f—zin’ B+ & (sin: A—zin’ Ch+ c"(sin'\ F—zin’ A

= (K -8 « ¥i'a -+ Y -

=k d e - e Py - B -

=i x0=0=RHS

Q17

Leta=kandb=kan B c=kanC
LAE

brosB+ecosC

=ksn Beos B+ksinCoos

= g(EsinBcosB+25inC’cosC)
ko .
= = (sin 28 +sin 207

= EZSin(B+C")cos(B—C")

=kan(m— A cos(5-C
=ksin Acos(E -
=acos(H-C" = RHEY



Q18

cos2d cosZB 1 1

@’ - Be :cz_g_f:'—g

sinﬂ_sinB_sinC_k

a B ¢

LAY

1-2sin*d 1-2sn* &

= e - P

_ L, sin* 4 sin® B

IPERY R PE R E
1

—2{k* =% [ Using sine rule]

1
%)

1

ot

1
PERNTE
1

——— = RHS
[

hence Froved

Q19

cos® B—cos® 4 cos® O'—cos® A + cos? A—cos® B

b+c c+a a+b

0

LHS
cos® B—rcost g cos® O —cos® A 5 cos® d—rcost B
b+c o+ a+h
cosjﬂ—cost_FcosgC—cosjﬂ_'_cosgﬂ—cosjB
b+ o+ a+b
1—sin23—1+sin2f:*+1—sin2C—1+sinu+1—sin2_4—1+sin23
b+e c+a a+h
3 sin” C—sin” B sin® A—sin” C’+ sin® B —sin® 4
b+e c+a a+h
-y B - PR P
+ +
b+e c+a a+b
A i a2 3 i
=k2(lﬁ' & el +E:' @
b4r o+ a+b
=k (c—b+a-c+b—a)[Using &° —a® = (- &) (B +a)]
=0=RHY

Hence Proved




Q20

Welnow asinf=bsind,csinB=bsinC gsinc' =csin F

A fBE-C B -4 P 5 O i
31 — 31 +bsin—sin + ¢ 51 —3in =0
2 2 2 2 2 2

LHS
=EISiI1[jT (B+C>] [B C]+bsin[ﬁ_(§+ﬂ)]sm[cgﬁ]
+r:sin[j.Lr (A_'_B}] [A J
2
[B+C] [B o [C+A]. [C—A]
=gcos sin + 5 cos sin
2 2 2 2

[A+E].[A—B]
7 Cos cin T

=a(sin A —snC+b(sin < — sin Ay + clsin A— sin B)
=gsinB-asinC+bsinC-bsin A+csin A-csin B
=hsin A-asinC+bsinC—bsin A+asinC—-bsind
=0=HRHY

Q21

bsecB+esecd csecC+asecA asecA+bszech
tanB+tanC  tanC+tand  tanA+tanB
bsecB+eosecd
tan B+tan
_ksinBsecB+ksinCsecC

tan B+ tan

+kzing?
cos B cos!

tan 5 +tan
_ktan B+ktanC  kdanB+tanC)

tan B+tane  tanB+tanc

4 A
Sinilarly, £ 5EC asec _
tan ' +tan A

o asac A+ hsar B
Sinilarly, =
tan A+tan B

ksin B




Q22

acosd + boosE 4+ coosll= 2hand sinC= Zesin A ain 8
LH=

acosd + boosE + coos

=k ain Acos A+ksinBcos B+ksin CoosC

=%(sin 2A4sin 28 +sn 200
=X (2sin(4+5).cos(4- B)+ 2sinC.cosC)

= % (sni{m—Ccos(A- B +an CcosTh

=kisanC cos{A-B)+sn T coslh
=ksin Cloos(A—Fi+coslh

=kanl 2 cos(ﬂ_§+c).cos(ﬂ_§_cj

=kan 2 cos(ﬂ_ 23)_ cos(ﬂ_ﬁ+ﬂj
P 2

=kan 2an B cas{zﬂg_ FT:'

=ksinC 2sin B cos(ﬁ_ Eﬂ]

=ksin " 2sin B osin A

= 2ain Hein Cikain ) = 2asn Ban”

= RHS

similarly, @ cosd + beos B + ecosC= 2eain d sin B

Q23

alcosfcosC +oos A =blcos AcosT +ecos A =clcos Acos B+ cosd)
alcosBcosC —cos(m— (B+ O

=alcos BecosC—cos(B+C))

=alcosBeosC—cosB cos O+ sin B sin )

=gsinBsinC

=ksinAsin BsinC

Sinilarly, blcos AcosC +cos B) = ksin Asin BsinC

Sinilarly, efcosAcosB + cosCh = ksin Asin Bsin



Q24

Ieta=Fksin 4

A
alcos C—cosBi= 2(b—o) c:os:‘E

LHY
=alcosC—cos B)

: . B-
=gz sn .81n

. . a-A . B-C
=2kSlI1AS]I1?T J3in

5-C
2

=2k2sm é cosiq. cosé. 21
2 i 2

=2kcosgiq 251'1'13_0.51111—q
2 2 2

= chosgj—q[ZsmB_zc.smﬂ_(?+®]

B-C 3+cj

.COS
2 2

= 2k cos —[Zsjn
A s ;

= choszglsmb"—smc'

=Z2cos E.ksmB—fcsmC.

=2C0521—24Ib—CI=RHS

Q25

boosB=ccos(A- & +acos(C+5)

Let asin ' = csin A[ Using sine rule]

RHE

=rocoslA-FH+acos(T+ &)

=ccos Aewsf+esinAcosf+acosC cosf—asinCsiné
=ksinCceosAcosf+ksinCsin Acosf+ksin AcosC cosé
—ksin AsinCsin &

=ksinCcosdcosf+ksin AcosC.cos &

=kcosdEinC cos A+sin AcosCh

=kcos&sin(c + A)

=kcosdsinr— )

=kcosfsinE

=ksinB cosf=bcosf=LHS



Q26

let sin A=k sin B=5k sinC =ck

sin® A+sin® B =sin® '

=i+ = kjcg[Using sine rile]

=a +b =¢°

Since the triangle satisties the Pythagoras theorem, therefore it 15 right angled.

Q27

a* B c* arein AP

= 2 —2b° 2t arein AP

= (' + b+ )= 28 (@ +8 =200 (P 4b -2 arein AP

= et - - Bt e arein AP

:}(bucﬂ—a?) (gt =ty (Brapgiagt)

2abe ’ 2abe ’ 2abe

:}l(bj+cj—aj) l(cj+cxj—b2) l(b2+a2—r:2)

o 2he B 2 i 2eh

are i A F.

are in A F

1 1 1 .
= —cos A, —cosE,—cosC arein AP
a b €

=% E cos A, % cos B, Ecosf_’f are 1n AP
a b c

cosA cos B cosd :
are m & F.

sind sinB sinC
=cotd cot B oot are in AP



Q28

60

30

B
BC=15m, AB=h
From the diagram we can calculate, 224 = 607
Using sine rule,
sind_ sinC

15k
sineld s 30

T =

15 f

3 1

Zx15 - 2w

N3 1

15

ih:%ihzﬂﬁ

7



Q29

1000

30

B E

: 1
DE =1000s1n30= 1000x—2- =500m = FB

N

EC =1000c0s30 = 1000><7 = 500~3m

Let AF=x m

DF="m=BE

N

We know,
From AABC,

A5
tan45=—
Bz

_ AF+FB

BE + EC
X+ 500

l=—""—

X 450043

J3

= 4+ 50043 = x+500

S
= x+1500= x/3 + 500~/3
= 1500 - 5003 = xa/3 - x
= 50043(/3-D=x(43-1)
- x = 500
The height of the triangle 15 .45 = AF 4+ FB = 5DD(-J§+1)m

=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 = c metres and the angle of inclination of
QT is 8.

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

LTAU=F -«

Thus, sinfoc =)= u?

=a=cxsinfa—A)...(1)
Now consider the triangle AFQR.
We know that ZQPR=90" -



In triangle AFTS, £ZTPS=50" -y
Thus, £ZTPU=ZQPR— ZLTPS
= /ZTPU=(90" — o) - (90" — y)
= /ATPU=y—u
Now consider the ATFU,
Thus, sinly — o) = %
a
sinly — o)
Substituting the value of a from equation (1), we have,
b= cxlsin[rx—,B] e
sinly — o)

We need to find the total height of the peak PE.
Here, PRE=F5+ 5R....(3)
From the triangle PST,
siny = BB

PT b
= PS=psiny.....4)
From the triangle QTW,
sing = Tv _ T

aQr c
= TW=5R=csing.....(5)
Substituting the values of PS and 5R from equations (4) and (5)

in equation (33, we have

PR=PS+ SR

= PR =bsiny+csinf
cxsinloc—B)

= PR = Wsiny+ csinf  [from egquation (2)]
. PR= cxsin[oc—ﬁ]xsli|w+csiﬂ,Bxsin[v—od]
sinly — o)
#Pch{sinodxcos,Bxsinv—cosorxsiﬂﬁxsilw+si|’|3xsinyxcosw—sinﬁxsilwxcosv
sin(y — o)
#Pch{sinmxcosﬁxsill’ly—sinﬁxsimxxcosy
sinly — o)
- PR= csinfxx[cosﬁlxsiny—sinl@xcosy]
sinly — o)
. pR= csinoexsinly — B)

sinly — o)



Q31

If the sides a, b, cof a & ABC are in H.P.

11 and 1 are in 4P

" a'b C
1 1_ 1.1
Ea ¢ b
_a-b_b-c
a ca
sim&—sinEﬁ_smB—sinC [Usin sine rule]
sinBsind  sinCsing 9
T A+ B . B-C B+C
2sin COS 25in 005
— 2 2 = =
sing, sinc
ButA+B +C=nx
A+B=x-C
A+ B [n CJ C
COE =cos|Z-2 | =sinz
2 2
sinzccoscsin&_a—sm _Ccos&sinz}ﬂ‘
= 2 2 = 2 2
Sinzcsin}&‘JrBsinA_B—SinB_CcosBJrCsinzg
= 2 2 = = =

Sir‘|ZE Sir‘FE—siﬁEE = sir‘|25 Sir‘|2§—5ir‘|EE
2 2 = =2 2 2

Sinzgsinzg— Sinzgsinzg = sinzgsinzg —Sinzgsinzg
111
sinzg sinzg sinzg sinzg
Hence ! , ! B ! c are in AP,
Sinf 2 sinf=  sin®=
= =2 =

sinzg,sinzg, sinzg are in HP,



Ex-10.2
Q1

The area of a triangle ABCis given by

=la5 sin O
2

BN
:

F

1543

squnit

-

Q2

The area of a triangle ABCis given by

ﬂ.:lab sin C
2

sin C = afl —cos*C
=il
Therefore,

.ﬁ.:labsinc
2

1
=6
S6

Q3

We have. a=4.b=6andc =8
b+t -a* 7

cosA=————=—
2bc 8
cosBza +c —b =£
2ac 16
cap=t%tr-c 1
2ab 4

- ’/ \'
8cos A +16cosB+4cosC=8xi+16xH+4x' —l |
8 16 \ 4)

=17



Q4

Inany s 4BC we have

b+t -d
COS.". = N L
2bc
a +ct-b*
cosB=———
2ac
a*+b* -c?
cosC=———
2ab
we have,

d=18:b=24.¢=30

Therefore,

Il | e

b+’ -a 1152
cosd = - = =
2bc 1440
. a+c-b 648
cosB = = =
2ac 1080
cosC‘:a :—b‘-c = =0
2ab 864
Q5
blecosA—acos (= —a*
RHY
. ..

=k sin*C -k*sn’ 4
=k (zin® O —sin® A4)

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

= sin B sin(— A)
=kain Biaan(C— A)
= bl sin(C — 4)

=bi(sinC cos A—sin A cos
=biksinC cosd—ksin Acosl
=hlercos A—acosCh=LHY



Q6

clacos B—boos 4)

=gr.cos B—bocoz d

al et — b B4t —at
—he.
2ac 2he
_ag+cg—bz Blispdagyd
2 2
5 i Ry iy

2

= .

_ 2a® -2
T2

=(a’-%*|= RHY

Q7

2(hocos A + cacos B +abcos) = g’

LHSY
=2bccos A + Zeacos 8 +Zabcos

2 ] ] 2 ] 2
== Ebc M—a + 21:'(1
2he 2o

=b et — gt et ot — R et B R
=a’+b*+c* = RHS

a’ +ct=h
+

+ &%+



Q8

For any 24 BC, we have

¥ +c'-a
cos.!:\—,
2bc
a+ci-F
cosB=
2ac
a +b*=¢*
cosC=———
2ab
therefore,
SV 2 22 2y S04
(¢?+8°—a Jtan A =(c’ +b6°—a*)
cos A
, ; : ka
=(c*+8*-& )
b+t —a
2bc
= 2kabe
Also,
P @h S 2. 2 zayS0B
(@ +¢* =& Jtan B =(a” +¢* —b*)
cosB
I
2 2 X
={a +¢" —b0" ) r—F—
a+c -
2ac
3 = 2kabe
Now
s R 2 e aneinC
(@ +& —¢* tan C =&’ + & —¢*)
cosC
ke

=*a2 +b'.‘_cl }—.!—F
a+o—-c

2ab
=2mbe

Hance provad.

Q9

c—brosd cosh

b

—ccosd  cosC

LAY

c—brosd

b—rcosd

EainC—ksin Beoos d

EFan B —ksinCroosd
sn(m— (A+5)) —sin Feos A

sn{m—(A+CN —sinCcos 4
sin(A+ L8 —sin Scos A

sin( A+ Ch—sin Ccos A
sin Acos F+cosdsn B —sin Foos A

sin AcosC4cos Asin C—sin T cos A
sin Acos B

sin Acos

cos &
cos

= RHSE



Q10

Inany»4BC we have
=bcosC+ccosB
b=ccosd+acosC
c=acosB +bcos A
Therefore,
LHS=a(cosB+cosC—1)+b(cosC+cosd—-1)+c(cosd+cosB-1)

=acosB+acosC—a+bcosC+bcosA-b+ccosd+ccosB—c¢

=c—-bcosA+acosC—-a+a—-ccosB+bcosA-b+b-acosC+ccosB—

=0

=R.H.S
Henceproved.

Qi1

By sine rule we have
a b <
sin/  sinB  sinC
ksinA =gksinB=bksinC=c

goosf +boosB o+ coosC = ksinAcosA+ksinBeosB + ksinCoos S

= [%]k[zﬁimﬂ« cos A + 25inB cosB + 2sinCcosC]
- [ljk[smz,& +5iN2B + 5in2C]

[Sm A+Blcos[A-B)+ schosC]

[s (1-C)cos(A-B)+sinCcos(n- A+ B))]
[ sinCeoos[A-B)- sinCcos(A+ B)]
[sinC(cos(A-B)-cos(A +B))]

= ksinC[2sin& sing ]

= 2sinClk sinA)sinB
= ZasinBsinC

=k
k.
k.

o



Q12

We know that by cosine rle
bde? g

2be
= 2hecos A=b +¢° —a

cosd=

2
=a’ =h* 4o - 2boces A

=at=b* +c* - 2be [2 cos® g—l]
=a® =b® +e? +2be - 4be cosjg

=a’ = (b+c)? — dbe cos® ﬂ
2

Qi3

4| e cos? £+c.:z n::c::s:‘E+c:e:f:'n::c::us:4 E ={a+d+c |2
2 & 2
LAY,

4| bocos® £+c.:;t cong+ab cos? E
2 & 2

= 2[5:1-:7.2 cos §+ccx.2 cos? §+ab.2 cos? %]

=2{be(l-cos D +ea(l-cos B +ab{l-cosCh
= 2he—2brcos A4+ Zea —Zeacos B4+ Zab— Z2abcos

2,2 2 2,2 2
:Ebc—EbcE:l-l_;Ta+2¢a—2.ma+;—b+2ab
[ Ok
3 il ol
—2ab E}-'_ETITC[EOS rile]
¥

= Sbe -t @l + 2ea-ad —ct B F2ab -t — & + 22

=a® +5° +ct + Zab + 2o+ Pra
=(a+h+c) = RHS



Q14

sin® Acos(B— ) +sin® Boeos(C— A) +sin® Ccos(A- B)

= sin® Asin Acos{B— ) +sin® B sin Beos(C— D+sin® & sin O cos(A— B)
= sin® Asin (71— (B+icos(B— O 4sin® Bainla— (A+ ) cos(T— A)
+sin® Csin(m—(A+ B costA— B

= gin® Asin(B +cos(B— ) 4sin® Bain(C + 4 cos(C — A4)

+sin® Csin( A+ B cos(A— B)

=sin® A(sin 28 +sin 200+ sin® B (sin 20+ sin 2.4) +5in® O (sin 24+ 5in 25)
=sin’® A(2sinBcosB+2snCcos ) +sin® B.(2sinCcos T+ 2sin Acos.d)
+sin® C(2sin Acos A+ 2sin Boos B)

=sin’® A(2sinBoos B+ 2sin Ccos OV 435in® B.(2sinCoosC + 2sin A cos .4)
+sin® C(2sin Acos A+ 2sin Boos B)

=zin® A2sinBros B +sin® AZsin CeosC +sin? B.2sin Cros

+5in® B.2¢in Acos A+sin® ¢ 2sin Acos A+sin® C.2sin BrosB

=k*a* 2kbcos B+kta® 2l cos C+kh* 2kacosC

+i* Y 2kacos A+ ke? 2 cos A+ ke 2kbcos B

=kablacos B+hbeos A)+itaclacosC+ecos A)+kbelccos B +hoos ()
= kP abe 4 ach +itbea

= k*3abc

=3ksn Akbsin BkanC)

= 3abe = RHS



Q15

b+c c¢+a a+b | :
Let = = = /(sav)
12 13 15 i

b+c=12/A.c+a=13/. a+b=15/

(b+c+c+a+a+b)=12A+134+157
2{a+b+c)=404

a+b+c=204

b+c=12 anda+b+c =204 =>a=8~
c+a=13/anda+b+c=20A=>b=T74

a+b=15/anda+b+c=20/=c =5/

b*+ct—a 4947 +2577 -644°
cosd = = —
2bc TOA®
a+ct-b 6427 +2507 -49/°
cosB = = —
2ac 804"
a’+b'—c? 6417 +4977 - 2577
cosC = = —
2ab 1124°
1 11
cosd:cosB:cosC=—:—1—=2:7:11
7. 2°14
Qleée

We have, /B =60°
sl oyt =8 1

2 2ac 2
=a'+c’-b=ac
=>a'+c’—ac=b* ... (i)
(a+b+c)(a—b+c)=3ca

e PR
—

a*—ab+ac+ab—b*+bc+ac—bc+c* =3ac

a*+ct—-b*+2ac-3ac=0

2 3 2
a +c"—ac=5b
which is given.

|

1

FES



Q17

Consider the given equation:.
cos?A+cos?B+cos’C=1
= 1-sin®A+1-sin®8+1-sin*C=1

=3—sinA+1-sin‘B+1-sin’C=1

Q18
A Sl SBO s e sin i da s
a b c
- sin A
Now.cosC=—
2sinB

2sinBcosC=sinA

(a*+b5°—c?)
] ———— |ld=ha

L 2ab
a+bl-ct=at
b: =C:

b=c

s ABCisisosceles.
Q19

Let P and ¢ be the position of two ships at the end of 3 hours.
Then,

OP=3x24="T2knand0Q =3x32=96/m

Using cosine formula in AOPQ_ we get

PQ*=0P' + 00" -20P x 0Qcos 90"

PO* =727 496" —2x72x96c0s 90"

PO* =14400

PO =1207m




