Solution of Triangle

Levee

(Problems Based on Fundamentals)

SINERULE

1.

10.

11.

12.

13.

14.

a’-b _sin(4-B)
a*+b? sin(A+B)
triangle is right angled or isosceles?
sin(B—C) _ b* -¢?

sin(B+C)  a°

If in a triangle ABC, , then the

Prove that

. In a AABC such that Z4 = 45° and ZB = 75° then find

a+C\/§-

Prove that
a*sin (B-C) A p’sin(C-4) c’sin(4-B)
sin B+sinC  sin C +sin 4 sin A+sin B
. Prove that
b*-c? c?-a? a*— b?
cosB+cosC cosC+cosA cos A+cosB
In a triangle ABC, if a2, b?, ¢* are in AP then prove that

cot A4, cot B, cot C are in AP.

If cot % = bte , then prove that AABC is right angled.
a

Prove that a?, B2, c* are in A.P,, if = 4. Sin (4- B)
sinC sin(B-C)

In any AABC, prove that

n(sin2A+sin A+ l\

i 1\ n 4 )> 27.

In a triangle ABC, prove that,

asin (—4+B)=(b+c) sin (ﬁ]
2 2

In a triangle ABC, prove that,
asin(B-—C) bsin(C—A). csin(4-B)

-t 2-a? a’ - b?
1+cos(4A—-B)cosC _ a®+b*
l+cos(4-C)cosB a’+c?

In a AABC, if cos A+ 2 cos B + cos C =2 then prove
that the sides of a triangle are in AP

In a AABC, if
cos Acos B+sinAsin Bsin C=1,

then prove that a:b:.c= 1142 .

Prove that

'COSINE RULE

15.

In a A4ABC, prove that
a(b cos C—c cos B) =b*—¢?

16.

Prove that
cos A + cosB+ cosC _ a*+b*+c
a b c 2ahe

17 Prove that

18.

19.

20.

21.

22.

23

24.

25.

26.

27.

28.

29. If

30.

.cosez[

(a - b)*cos? (g) +(a+ b)%sin? [%) =c?

In a AABC, if
(a+b+c)a-b+c)=3ac, then find ZB

In any A4BC, if 2 cos B=2
c

prove that the triangle is isosceles.

Ina A4BC, if (@ + b+ ¢) (b + ¢ — a) = Abc then find the

value of A.

If the angles 4, B, C of a triangle are in AP and its sides

a, b, c are in GP, prove that a?, b%, ¢* are in AP.

If the line segment joining the points P(a,, b,) and

O(a,, b,) subtends an angle 6 at the origin, prove that
aa,+bb, J

a? + b2 \Ja? + b2

In a triangle ABC, if cot 4, cot B, cot C are in AP, prove
that @2, b?, ¢* arein AP.

If the sides of a triangle are a, b and \/az+ab+ b*

then find its greatest angle.

In a triangle ABC, if a cos A = b cos B, then prove that
triangle is right angled isosceles.

In a triangle ABC, the angles are in AP, then prove that,

(A—C) a+c
2cos =
2. \/az—ac+c2

In a triangle ABC, prove that

E 2% 2
[ll—z"—) sin 24 + [C—-zf—]sin 28
a b

242
+ [i—zb—)sin 2C=0
c

In a triangle ABC, if Z4 = 60°, then find the value of

a b c a
—4=|1+===]|
(1+c+c)(l b b)

| 1
+ —
a+c b+c a+b+c

, then find £C

Ifin a triangle ABC,
2cosA 2cosB 2cosC 1 b
+ + =

b

a b c be ca
then find the angle 4 in degrees.



31. Inany A4BC, prove that
., C .24
Z(a sm2—+csm2—) =aga+c-b
2 2
32. Inany A4ABC, prove that

Z(bcos2 —g—+ ccos? g) =q+b+c

33. In any A4BC, prove that
(btc)cosA+(ct+a)cosB+(a+b)cosC
=(a+b+c)

34. Ina AABC, prove that, s¥n B 76008 B

sinC b-acosC

35. In any AABC, prove that

. .24
2(asm2%+cs1n2—2—) =a+c-b

36. In any AABC, prove that
cos A cos B
bcosC+ccosB ccosA+acosC

cos C _c12+b2+c2
acos B+bcos 4 2abc

37. In any A4BC prove that 2(bc cos A + ca cos B + ab
cos C) = (a’+ b* + ¢?)

38. Inany AABC, b=\3+1,c=3-1
and Z4 = 60° then find the value of tan (B ; C).

39. Inany A4BC, b=+3,c=1,B-C=90°
then find Z4. 4
40. Ifina AABC,a=6,b=3 and cos (4 - B) = g, then

find the angle C.
41. Ina A4BC, if

B-C\, (4
X =tan tan| — |,
2 2
C-4 B
y=tan| —— |tan| — |and
2 2

[A—B) (c)
z=tan tan| — |,
2 2

then prove thatx +y +z+xz=0

42. Ina AABC, ifa= 5,b=4and cos (4 —B) = 1then

prove that ¢ = 6.

. 43. InaAABC,ifa= 13, b = 14 and c ='15, then find the

value of

N . 4
(1) sm2

Solution of Triangle

. B
(ii) COSE
(iii) cos 4

44. In a AABC, if cos (g) =, lb—;-g , prove that A4BC is
c
right angled at C.

45. Ina AABC, prove that,

b cos® (%) + ¢ cos? (—g) =5

46. In a AABC, prove that

be cos? (—4) + ca cos? (E) + ab cos? (E) =g°
2 2 2

47. Ina A4BC, prove that
2acsin( "B+C] @+ - b,

48. Ina AABC,3a=b+c,
then find the Value of cot g] cot( )

49. In a A4BC, prove that

(
. ”“(A) @) wsro

50. Ina A4BC, prove that:
A) C ) a+b+c). (A)
cot + cot +cot| — |= cot| —
2 2 b+c—a 2
51. Ina A4BC, if cot (14—), cot (E), cot (—C-)
2 2 2

are in AP, then prove that a, b, ¢ are in AP

52 Ina A4BC, c (a + b) cos g
=b(a3rc)cos g,

then prove that the triangle is isosceles.

53. Ina A4BC, prove that

{(3)rea(3)ea(5)
0 2 c0 Y AR :(a+b+c)2

cot A+ cot B+cot C A+bi+ct

54. Ina AABC, if ‘
c(a+b)cos (g] =b(a+c)cos (%)

then prove that the triangle ABC is isosceles.

55. Inany A4BC,if a=~2,b=13
and ¢ =+/5 , then find the area of the A4BC.



Hints & Solutions

(1)
a2—b2_sin'2A—sin2B
= 2 )
a“+b sin“C
N a2—b2_k2(a2—b2)
a’+b? Kc?
242 22
= a2 b2=(a 2b)
a“+b c
2 52 1 1
= a-bH)N—-———=1|=0
@
2 12 1 1
= (a"-b")=0, -—|=0
( ) (a2+b2 c?
= a°=b", —
a*+b* ¢

= a=ba+bh=¢~

Thus, t hetriangle is isosceles or right angled.

2. We have
sin (B-C) _ sin (B-C) 9 sin (B + C)
sin(B+C) sin(B+C) sin(B+C)
_sin®(B) —sin*(C)
 sin® B+0)
_ sin’(B) —sin’(C)
~ sin? (m—A)
s1n (B) sin?(C)
sin (A)
k% - k*c?
B
b —c?

02

3. We have

ZC=180°-(4 +B)
=180° — (45° + 75°)
=180°-120°
=60°

From t hesine rule, we can write
a b ¢
sind sinB sinC

a _ b c
sin (45°) sin (75°) sin (60°)
a b c
= —= =—=k(sa
V2 2
Now, a + c\/z

Solution of Triangle

+
[ 22 ]k
=2b
. Now,

a’sin (B—C) _ aksin Asin (B-C)

sinB+sinC  sinB+sinC
_aksin(B+C)sin(B-C)
B sin B +sin C

_[sin*(B)-sin*(C)
_uk sin B +sin C )
= ak(sin B —sin C)

= k sin A(sin B —sin C)

= k(sin A4 sin B —sin 4 sin C)

Similarly,

A
——S}—M = k(sin B sin C - sin A4 sin B)
sin C +sin 4

and —C-M = k(sin 4 sin C —sin C sin B)
sin A+sin B
Thus, LHS

= k[sin A sin B —sin 4 sin C +sin B'sin C
—sin 4 sin B + sin 4 sin C —sin C sin B]
=0

. Now, .

b*-c*  k*(sin’B -sin’C)

cosB+cosC cos B +cosC
_ k*(1 - cos’B —1+cos’ C)
cos B+cos C
k*(cos’B — cos* C)
cos B+cos C
=—k*cos B—cos C)
Similarly, '
2 2
R S—— —k*(cos C —cos A)
cos C +cos A
2 42
and _ar —k*(cos A — cos B)
cos A+cos B
Thus, LHS
=—k*[cos B—cos C + cos C—cos 4]
cos A—cos B
=0



6. Given,

14l

=

a%, b*, ¢ are in AP

b -a*=c*-b

sin? B — sin* A = sin* C — sin* B

sin (B + A4) sin (B — A)

=sin (C + B) sin (C - B)

sin C(sin B cos A — cos B sin 4)

= sin A(sin C cos B—cos C'sin B)

Dividing both the sides by sit A4sin B sin C, we get,

= cotd—-cotB=cotB-cotC
= cotA,cotB,cotCarein AP
7. We have
(A) b+c
cot| —|=
2 a
(A) sin B +sin C
2 sin 4
96 B- C
+(A\ sin cos
= eot =
\2) smA
ZSln(———)COS(BZC)
B~
2sin cos| —
2
ZCOS( )cos( C)
o=
2sin| — |[cos| —
2 2
B-C
: 2) . (A)
sin| —
2
3)_=("3)
cosE cos 5
) w(d)
sin| — sin| —
2 2
(359
=  cos|—|=cos
2
A B-C
= —=—
2 2
= A+C=B
= 2B=4+B+C=180°
= B=90°

Thus, the triangle is right angled.
8. Given,

a*, b%, ¢ are in AP.

b —a*=c?-b?

sin? B — sin* C = sin? C — sin* B

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

Solution of Triangle

sin(B—4) sin (4)
sin(C-B) sin(C)
sin (4) _sin(4- B)
sin (C)  sin(B-C)
9. We have
.2 .
H{sm ATSIHA+1)'=(sinA+ ‘1 +1)
sin 4 sin A
[sinB+ ,1 +l)
sin B
) 1
sin C + — +l)
sin C
>2+D)R+1H2+1)=27
(applying AM = GM)
10, Let % =2 __¢© _
sind sinB sinC
* We have,
b+c _ k(sin B +sin C)
a ksin A
_(sin B+sinC)
sin 4
2sin( )cos(B C)
- 2
A
2 -
sm( ) 3(2)
23m(———)cos(B C)
- 2
2s1n( )cos(é
2
2cos( )cos( C)
7 2sm(A)cos( )
2 2
*5)
cos
-\ 2 )
o(3)
sin| —
2
sin(é+3)
— 2 _
(3)
sin| —
2
1 Let -2 -—b __¢ _
sind sinB sinC
We have, 25 (8—C)

b2 2

-C



Solution of Triangle

_ksin 4-sin(C - 4) . [A+C A-C .
= (sin’C — sin’A) | =  2sin cos — J° 2sin B
sin (B+C)-sin (B -C) = sind+sinC=2sinB
= k A 2B N 2C = atc= 2b
(sin"B —sin°C) = a,b,carein AP
_ (sin’B-sin’C) _ 1bsin(C - 4) 14 We have
B k(sin?B — sin®C) Tk o2-g? cos A +cos B +sin A sin Bsin C=1
_ksin(C+ 4)-sin (C— 4) o, locosdeosB ¢
R (sin2C - sin2A) s sin B
l-cosAcos B _ . c<1
__sin’C—sin’4__1 ~ TsmdsmB 0
k(sin’C —sin’4) & = 1l-cosAdcosB<sinAsinB
Also, = 1< cosAcosB-sinAdsinB
csin(A-B) _ ksin Csin (4- B) = cos(d-B)21
a—b* K (sin?4-sin’B) = cos gj - g =1 o
. . = cos(4-B)=cos
_sin (A.+2B) s1n~(124—B) = A-B=0
k(sin“A —sin“B) = A=B
sin?4 -sin’B 1 Therefore,
" k(sin®A-sin’B) k sin =108 Acos B
Hence, the result. sin 4sin B
12. Given, _1-cosAcos A _1-cos’4 sin’4 -1
1+ cos(A—B)cos C sin A sin A4 sin’4 sin?4
1+cos(A-C)cos B = C=90°
_ 1+cos (4 - B)cos (- (4 +B)) Hence, 4 =45° =B, C=90°
1+ cos (4 - C) cos (T — (4 + C)) Now, 42 __¢
_ 1-cos (A B)cos (4+ B) SmaA sin Bb sin€
— - = = =
1-cos (4~ C)cos (4+C) sin45° sin45° sin 90°
_1-{cos’4—sin’B} L a_b _c
1-{cos>4 —sinC} 117
sin®4 + sin’B Ti \/5
= . 2A a b ¢
sin“4 +sin“C = —=—=—
2,32 11 V2
a’+b
= = abe=1142
a+c Hence, the result.
13. Given, 15. We have,
cosA+2cos B+cos C=2 a(b cos C — cos B)
= cosA4+cos C=2(1-cosB) = (ab cos C—ac cos B)
- 2,32 2 2, 2 32
= 2cos (1_4_12) cos ( 4 C) =4 sin’ (—Ii) = ab(m.) - ac(-@
2 2 2 2ab 2ac
=  cos z_B cos(A_C =2 sin? £ a’+br-c? a2+c2—bzw
2 2 2 2 = - s
2 2 J
. (B A—£_2.2B 1,
= sin F cos > = sin > =5(a +h -t a?— 2+ bY)
A- C) . (B) 1
= cos( =2sin| — =—(b?=c* =2+ p?
2 2 . 2( c“-c )
Multiplying both sides by 2 cos 7 )’ we get, - % (2b2 ~2¢%)
= 2cos (E)COS(A_C)=2(2 cos (2) sin (5)) =b*-A) -
2 2 2 Hence, the result.



cosA cosB cosC

16. We have — —+—— +
a b c
Y (b2+c2—a2+a2+cz—b2+az+b2—c2)
abc
_(a2+b2+cz)
2abc
17. We have

(a- b)zcos2 (%) +(a+ b)2 sin’ (%)

=(a2+b2)(cosz (5)ror (%))
fe()w(9)

=(a+b*) -2abcosC

= (a+b a*+ b -c*
2ab
=(a+b")-(@*+b*-ch)
=6‘2
18. We have

(a+b+tc)a—b+c)=3ac
= (at+c)?-b*=3ac
= da+cF-b=3ac-2ac=ac
a2+02—b2_£1

2ac " 2ac 2
= cosB=l
2

= B=E
3

Hence, the angle B is 60°.

19. We have 2 cos B= 4
c

(a2+c2—b2) a
= 2/—=-
2ac c

(a2+c2—b2)
—_——|=a
a

@+E-b)=a
(2-b69)=0
2=p
c=b
Thus, the triangle is isosceles.
20. Given, (@a+b+c)b+c—a)=Abc
{(b+c)-a*} = Abc
&+ -d?)=(A-2)bc
(B +ct-a®) (A-2bc A-2
2be  2bc 2/

cosA=il_—2

L/ | A

—isﬂg
2

Solution of Triangle

2<A-2L52
0<A<4

21. Given, 4, B, C are in AP
2B=4+C
3B=4+B+C=nm

B=Z

cos B =cos (E—) =
3

a®+ct-b? 1
2ac T2
a*+ct-b=ac
a+c-=p
2b*=a? + ¢?
at, b, c* € AP
22. Given, O be the origin and ZPOQ = 6

Yy 9

N | —

< Ol }X
OP*+ 00’ - PQ?
20P-0Q
(@ +5)) + (a5 +B) — {(a - 3,))° + (B~ by)*}
2\/a12+b12 . \/a§+b22

_ 2(aya, + bby)

2ai+ b o+
__ (@a,+bb))

a2+ o} + b}

23. Given, cot 4, cot B, cot C are in AP

Now, cos 6 =

cos 0=

cos 4 cos B cosCGAP

sin A4’ sin B’ sinC
BP+ct—a® a®+c2-b a*+bP-c?
2abck 2abck ’  2abck
B+ -, (@ +c-b),(@®+b*-c?) e AP
Subtracting (a® + b* + ¢?) to each term
(<2a%), (-2b%), (-2¢?) € AP
a*, b*, c* € AP

24. Let c= \/az +ab+b°

Clearly, side c is the greatest
Thus, the angle C is the greatest.

€ AP




25.

26.

az+b2—c‘2
 2ab
_a*+ b —(a*+ab+b?)
- 2ab

Now, cosC=

Thus, ZC =2T7r‘ '

WehaveacosA bcos B
(b2+c \ (a2+c—b2\
T 26c U 2ac )

(b2+cz—a2) ( 2+c2—b2)
a =b
b a

@B+ -a)=b > - A-b?)
a(c*—a®) = by - b?)

Aa- ) = (a* - b
cAa*-b)=(a*-b)(a*+ b
(@-)(@+b-cH)=0
(@-b)=0,(a*+b})=c?
a=b,@+bm)=¢

L

Thus, the triangle is right angled isosceles.

Since the angles are in AP, so 4+ C=2B

= A+B+C=3B
= 3B=180°
= B=60°
= coéB=cos(60°)=%
a2+cz—b2__1_
2ac 2

= &+ -b2
= a+dt-ac= b2
Now, RHS

atc

Ja*—ac+c?

a+c
b
_ k(sin A +sin C)
- ksin B

(5 )o(5)
=g

off)el=
7ol

Solution of Triangle

. (60°)
sin
2
=2cos(A_C)
2
27. Wehave;
22 )
(b ZC )sinZA: b Zc )(2sinA~cosA)
a a
22 2, 2 2
_ b 2c J(Zka[b +c"—a D
a 2bc
_[(@* =A@+ cP-aP))
kabc )
—mx«b“ ¢t -a’(b*-c?)}
Similarly,

L

2 2
‘(cba )XSIIIZB:_l_'X{(C a) bz(c )}

kab
2 32
[a‘ b ]sin2Cand

6’2

=L @by - 2aP-bP))
C

=E1b—-x{(b4 H-a? B2 -c*))

kabc
+ L x {(a*-b*) - *(a*- b?)}

—x {(c —a*) - b (c*-a%)}

1
" kabc
= az(cz _ bz) + bz(az _ (,‘2) + CZ(bz _ aZ)]
=0
28. Given,
LA =60°
=  cos 4 =cos (60°)

x[(b“—c4+c4-a4+a4—b“)

= cosA=l
2

10



PP+ct-a® 1

= =—

2bc 2

= P+P-d)=b
Now,

c+a+b)(b+c—a)
c b

b+c+a)(b+c—a)
c b

be
_ bc+2bc), from (i)
bc
_ _32)
C
=3
29. Given, L = 3
at+c b+c a+b+c
a+b+cla+b+c_3
a+c  b+c
= 1+ b +l4——=3
a+c b+c
b a
= + =1
a+c b+c

= bb+c)tala+tc)=(a+c)(b+c)
= b*+bc+at+ac=ab+ac+bc+c?
= a+b-c*t=ab

2,422
Now, cos(C) z(a_ic_)
2ab
_ab _1
2ab 2
= C= 2
3
30. We have
2cos A 2cosB 2cosC 1 b
+ + =—+—
a b c bc ca
2 bccos A +accosB+ 2bc cos C
abc abc abc
a2 b
=—+t+—
abc abc
= 2bccos A+ accosB+2bccos C
=a’+ b?

= (b2+c2—a2)+1(a2+c2—b2)

@+ -c)=a*+b?

(1)

Solution of Triangle

= 28-2a*+c+add-b=0
= a=bh+e )
AABC is aright angled triangle at A
Thus, £4 = 90°

31. We have

(S rcsw(2)
(pos(€) 2cu(2)

=a(1 -cos C) + c(1 — cos A)
=a+c—(acos C+ccosA)
=(a+c-b)

32. Wehave

forot(©rewo(2)
(aveot( S 2ceot(2)

= b(1 + cos C) + c(1 + cos B)
=b+c+(bcosC+ccosB)
=(b+c+a)
=(a+b+c)
33. We have :
(b+c)cosA+(c+a)cos B+ (a+b)cosC
=(bcosA+acosB)+(ccosA+acos ()

+ (b cos C+ c cos B)

=(c+b+a)
=(atb+o)
34. We have
c-acos B gcos B+bcos A—acos B
b-acosC _ccosA+acosC—acos’,C
_‘bcos 4

ccos A

35. We have

2 (a sin’ —q + ¢ sin? é)
2 2

ol ) o2 2)

=a(1 —cos C) + ¢(1 —cos A)
=a+c—(acos C+ccosA)
=q+c-b

11



36. We have e
cos 4 ~ cos B
bcosC+ccosB ccosA+acosC

cos C
acos B+bcos 4 ’
cosd cosB cosC
= + +
a b c
_(b2+‘cz—'a2\*(c2+a2—b2\
\  2abc }\ 2abc J

~|'az+bz—czl ‘
2abc :

='2—b{(b2 ?-a?)

+(A2+a*-b?)+ (d +b2—c )

(a +b2+c? )
-~ 2abc

37. We have
2(bccosA+cacosB+abcosC)
=2bc cos A +2ca cos B + 2ab cos C

_,”mfb2+cz—a2\|+2,m a2+cz—b21
“Uo2e )"0 200 )
‘ 2,32 2 :
+2aba+b c

2ab ﬁ ;
=2+ -+ @+ )+ (@ + - D)
=(@+b+c)

38. Asweknow that, ~
(B—C) b-c¢ (A)
tan | —— |=| —— | cot| =

, 2 b+e) \2)

(( 34)-(B-D) (60°\
“(WBr+aB-n) C2)

Lcot (30°)

G
1
=—X \/5
B «
=1
39. As we know that,

el
()35 (3)
= tan(45°)=(2‘—J§)cot(—) '
= ct(A) 7 _\/._)—(2+\/—)

2

= cot (§)=cot (15°) -

Solution of Triangle

= 4=30°
Hence, the angle 4 is 30°.
40. Given,

5
= 2cos2(A;B)—l=

= cot(g—):l
2
- C_r
2 4
= C=£
2

Hence, the value of Cis % .
43. We have
2s=a+b+c=13+14+15

;13+,14+15=i23=21

1415

’ 7.6
14.15
(ii) Zsis a)

21(1 |
1415
218

14.15

fi

(3]

-h""
UI

UI

12



(ii) cos 4=2cos? (g) -1

Y A
5
_8-5_3
5 5
44. We have cos(—{i— = é_“;‘i
2 2c

\/ s(s—a) _|b+c

be V2 ,
s(s—a) _b+c

be 2
25(2s —2a) =2b(b + ¢)
(@tbtc)btc—a)=2bb+c)
((b+c)—a®)=2b(b+c)
b+ c*—a*=2b" ,
at+ =2

Thus, the triangle 4BC is right angled at C.

45. We have

b cos? (%) +c cos? (?)
_ b(s(s —-c)) +C(s(s —b))
B ab ac

=Z(s—c+s—b)
a

U

L A

=20s—c-b)
a

=im+b+c—c—m
a

46. We have

bc cos? (ﬁ) + ca cos® (E) +ab cos? (_C_')
2 2 2

_ bc(s(s—a))%ca(s(s—b))_*_,ab(s(s—c)
bc : ca ‘ ah

=s(s—a)+s(s—b)+s(s—c)
=s(3s—(a+b+c))

=5(3s —2s)

=§Xs

=g

47. We have 2ac sin(

A+C_—B) v
2
ﬂ—B—B)
2
=2acsin(£—B) ;
2 -

A—B+C)

=2ac sin (

=2ac sin (

)

Solution of Triangle

=2ac cos B

. Zac(ei::f;;éi)
2ac

=@+-b)

48. We have cot(B)cot(C)
2)7\2
s(s—c)

_ [_ss-b) XJ
V@—aXs—@ (s-a)s-b)
s(s— s(s—c)

(s~ @@ S T b

V(s a

49. We have 1- tan (g) tan (g)

_1_ [6=B)s=0) [G=a)s—0)
) ss—a) \ s(s—b)

(s—c)

S2

_(=9)

=1-

_ 2c
(a+b+c)

Hence, the result.

50. We have cotf— + cotg— + cot—q
2 2 2

\/ s(s—a) s(s— ) + \/ s(s—c)
-b)s-c) V@ as-0) \G-a)-
s (s—b)2

+J
s(s -

+ s°(s—¢)
s(s —c)(s—a)(s—b)

_ s2(s a)
V(s -a)(s—b)(s—c) b)(s - a)(s —c)
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51.

_\/sz(s—a)2 N lsz(s—b)2 R [s2(s—c)2~
IV VO
=s(s—a)+s(s—b)+s(s—c)

A A A

s
=—(s—a+s-b+s-c

A(S )
=%(3s—(a+b;+c))

S
== (3s-2
A(S s)

S2

A

S2

- \/s(s a)(s —b)(s—c)

s I s(s—a)
“G-a) \G-b)s-0)

_ 2s y s(s—a)
(2s-2a) \(s-b)(s—-c¢)
=(a+b+c) vnnf{ﬁ\

(b+c-a)  \2)

Given, coté, cot£, cotg are in AP
2 2 2

= 2cot (E) =cot (ﬁ) + cot (EJ
2 2 2

S sG-b)

(s a)(s —¢)

s(s—c¢)

=\/ s(s—a) ,
(s=B)s-0)  \(s-a)s-b)

N (s=b)
(s—a)s=0)
@ a) G-9
~Ds-0 \E-a)s-b)
. J (s=bY
b)(s - a)(s ~¢)

J (s-a)
(s—a)s-b)(s—c)

J (s=c)
(s—a)s—b)s—0)

= 2s-b)=@E-a)t+(s—c¢)
= 2s-b)=(2s-a-o)

= 2b=a+c

= a,b,ce AP

Solution of Triangle

52. We have c(a + b) cos 2 =b(a+e¢€)cos — C

=

L Liu U U

U

=
=

c(a+b)x,fs(s B _p(a+ )x‘/ (s )
c(a+b)x‘/;=b(a+c)x‘/£s—:—c—

c(a+b)2x(s b) (a+c)2x(s )
c

cla+byPx(@s-b)y=bla+c)}x(s—c)
clatbPx(s-b)=bla+c)}x(s-c)
clatbyPx(@+c+b)=bla+cyx(a+b-c)

(a+c-b) (a+b-c)
bla+c)}  c(a+b)
1 11 1
bla+c) (a+c)’ cla+b) (a+b)
1 11 1
bla+c) cla+b) (a+c) (a+b)’
(a+b)’—(a+c)?
(a+c)*(a+b)?
a(c=b)+(c*=b*) _2a(b-c)+(b*-c?)

bc (a+c)(a+b)
(c—b)(a+b+c)_(b—c)(2a+b+c)
bc (a+c)a+b)
(c_b)((a+b+c)+ (2a+b+c) ).—.
bc (a+c)a+b)
(c-b)=0
{“((a+b+c)+
(T

ac+c?—ab-b?
be(a+b)a+c)

2a+b+c¢) 20
(a+c)a+b)

b=c
A is isosceles

55. AABC= %x\/ix\ﬁ:\/_%— s

56. We have

a*-b ><sinAsinB

2

sin(4 — B)
_K(sin’4-sin’B) _sin4-sin B
2 sin (4 - B)
k2 x sin (4 + B) x sin (4 - B) , Sindsin B
2 sin (4 - B)
_ k*xsin(4+ B)xsin 4-sin B
2
_ k*x sin (w — C) x sin A4 -sin B
- 2
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