
EXERCISES 

I.WEl I 
(Problems Based on Fundamentals) 

a
2 - b2 sin (A -B) l . If in a triangle ABC, -2--2 

---- , then the · a +b sin(A+B )
triangle is right angled or isosceles? 
P h sin (B:...C) b2

-c
22. rove t at --'----'-= --sin (B +_C) 

a

2 

3. In a MBC such that LA= 45° and LB.:= 75° then find
a+cJi.4. Prove that
a2 sin (B - C) · b2 sin ( C  � A) 
---'----'-+--.o..__.:.. sin B + sin C sin C + sin A 5. Prove that

b2 - c2 
c

2 - a
2 

----+----cos B + cos C cos C + cos A

c2sin (A- B) + ----''-----'- = 0 sin A+ sin B 

a
2 �b2 +----=0 cosA+cosB 

6. In a triangle ABC, if a2
, b2, c1- are in AP then prove t��tcot A, cot B, cot Care in AP. 

7. If cot A = b + c , then p�ove that MBC is right angled.'.. 2 a , ,Jl' . 

8 th 2 b2 ..2 • 
p 'f sin A_ sin (A- B). Prove at a , , c,- are m A. ., 1 -- - --'---'-sin C sin (B .- C) 

9. In any MBC, prove that
rr(sin2 A� sin A+ 1) > 27_smA 

10. In a triangle ABC, prove that,
a sin ( i + B) = (b + c) sin ( 1). 

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

�-? ?-� �-� 

P h l+cos(A-B )cos C a2 +b 2 12. rove t at __ ___:_._--'---= -2--2 l+cos(A -C)cosB a +c 
13. In a MBC, if cos A+ 2 cos B + cos C = 2 then prove that the sides of a triangle are in AP14. In a MBC, ifcos A cos B + sin A sin B sin C = 1,then prove that a :b:.c = 1:1:Ji. 

15. In a MBC, prove that
a(b cos C- c cos B) = b2 -c?

16. Prove thatcos A cos B cos C
--+--. +--

a b C

17 Prove that . 
(a -b}2cos2 (�)+(a + b)2sin2 ( �) = c2 

18. In a MBC, if
· (a+ b + c)(a - b + c) = 3ac, then find LB

19. In any MB�, if 2 cos B = �
prove that the triangle is isosceles. 20. In aL1ABC, if(a + b+c) (b + c-a) = Abe then find the.value of A.21. If the angles A, B, C of a triangle are in AP and its sides
a, b, Care in GP, prove that a2

, b2, c1- are in AP. 22. If the line segment joining the points P(a
1
, b

1
) and

Q(a
2

, bJ subtends an angle 0 at the origin , prove that 
. cos 0 -( a1a2 + !Jib2 ). - �a�+ bf �ai + bi 

23 In a triangle ABC, if cot A, cot B, cot Care in AP, provethat a2
, b2

, c2 are in AP.
· I 2 , 2 24. If the sides of a triangle are a, _b and va +a b+ b then find its greatest angle. , , 

. ' 25. In a triangle ABC, if a. cos A =.b cos B, then prove thattriangli is right angled isosceles.26. In a triangle ABC, the angles are in AP, then prove that,
2 cos(A- C)= a +c2• �a2 -a c + c2 

27; In a triangle ABC, prove'that
( b2 :i c2 )sin 2A + ( c2

�
2 

a2 }in 2B 

+ (a

2

? b
2 )sin 2C = 0 

28. In a triangle ABC, if LA= 60°, then find the value of
(1 +�+;)(1 +f-f).

l 1 3 29. If--+-b-= 
b , then find LCa+c +c a-t +c 

30. If in a triangle ABC,
2 cos A 2 cos B 2 cos C 1 b 
--+--+ =-+-be c a' a. b C 

then find the angle A in degrees. 
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�-···:···-·····":
½ 

«X4£2J½& . .. �ll 
31. In any MBC, prove that

2( . 2 C . 2 A
) a sm 2 + c sm 2 = a + c - b

32. In any MBC, prove that

2( bcos2 � + ccos2 1) =a+ b + c 
33. In any MBC, prove that(b + c) cos A+ (c + a) cos B +(a+ b) cos C=(a+ b + c) 

sin B c ..,. a cos B34. In a MBC, prove that, --= ---
sin C b -a cos C

35. In any MBC, prove that

2( . 2 C 
. 2 A

) basm 
2

+csm
2 

=a+c-
36. In any MBC, prove that 

cos A cos B 
------+------

b cos C + c cos B c cos A + a cos C 

cos C a2 + b2 + c2 

+------=�---a cos B + b cos A 2abc
37. In any MBC prove that 2(bc cos A + ca cos B + ab

cos C) = ( a2 + b2 + c2)

-

38. InanyMBC, b=.fi+I,c=.fi-1
and LA= 60° then find the value of tan ( B; C).

39. In any 4ABC, b =.fi, c =1, B-C =90° 

then find LA. 4 
40. If in a MBC, a = 6, b = 3 and cos (A - B) = 

5
, then

find the angle C. 
41. InaMBC,if

x=tan(B

;
C)tan(i), 

y = tan ( C 
; A }an ( �) and

z=tan( A;
B }an(�),

then prove thatx + y + z + xyz = 0
· 31 42. In a MBC, if a = 5, b = 4 and cos (A - B) = - , then

prove that c = 6. 32 

43. In a MBC, if a = 13, b = 14 and c = 15, then find the 
value of

(1.) . A sm-
2 

(ii) cos B 
2 

(iii) cos A

44. In a MBC, if cos ( i) = �b � c , prove that MBC is
right angle d at C.

45. In a MBC, prove that,

b cos2 ( �) + c cos2 ( 1) = s 

46. In a MBC, prove that

be cos2 ( i) + ca cos2 ( 1) + ab cos2 ( �) = s2 

47. In a MBC, prove that

2 ac sin ( A -1 + C) = ( a2 + c2 
- b2). 

48. In a MBC, 3a = b + c,

then find the value of cot ( 1) cot ( �) 

49. In a MBC, prove that

1-tan(i}an(1)
= (a/:+c) 

50. In a MBC, prove that:

cot (i)+ cot( 1)+ cot(�)=(:::�:) c
o
t( i) 

51. In a MBC, if cot ( i} cot ( 1), cot ( �)

are in AP, then prove that a, b, care in AP
B 52 InaMBC,c(a+b)cos-: 
2 

= b (a+ c) cos C,
2 

then prove that the triangle is isosceles. 

53. In a MBC, prove that

cot ( 1) + cot ( f) + cot ( f)
cot A + cot B + cot C

54. In a MBC, if
(a+b+c)2 

a2+b2 + c2 

c(a + b) cos ( 1) =b(a + c) cos ( �) 

then prove that the triangle ABC is isosceles. 

55. In any MBC, if a= Ji, b = .fi
and c = Js , then find the area of the MBC.
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a2-b2 sin2 A-sin2 B 
= 

a2+b2 sin2C 

a2-b2 k2(a2 -b2 )
a2+b2 k2c2

(a2-b2 ) --= 
c2 

(a -b)-.--- =0 2 2
( 

1 1
) a2

+b2 c2 

(a -b )=0, ---- =02 2 ( 1 1
) a2+b2 c2 

1 12 b2 a = ,-
2
--

2 
=2

a +b 
C 

� a = b, a2 + b2 = c2 

Thus, the tri angle is isosceles or right angled. 
2. Wehave

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

3. Wehave

_ sin2 (B)-sin2(C) 
-

sin2(B+C) 

_ sin2 (B)-sin2(C) 
-

sin2(n--A) 

_ sin2 (B)-sin2 (C) 
-

sin\A) 

= 

k2b2-k2c� 

k2a2 

b2-c2 

=--;r-

LC= 180°-(A + B) 
= 180° -(45° + 75°) 
= 180°-120° 

=60° 

Fr om the sine rule , we can wr ite 
a b C --=--

sin A sin B sin C 
a b C 

sin ( 45°) 
= 

sin (7 5°) 
= 

sin ( 60°) 
a b C 

1 = ./3 + 1 
= ./3 = k(say)

Ji 2.Ji 2 

Now, a+c.fi 

=2b 

4. Now,
a2sin (B -C) ak sin A sin (B - C)
sin B + sin C sin B + sin C 

Similarly, 

_ ak sin (B + C) sin (B-C) 
sin B + sin C 

= ak(sin2(B)-sin2 (C))· sin B + sin C
= ak(sin B-sin C) 
= k sin A(sin B -sin C) 
= k(sin A sin B -sin A sin C) 

b2sin (C-A) . . . . . 
. C 

· . = k(sm B sm C-sm A sm B) 
sm +smA 

c2sin (A- B) . . · . . and . . = k(sm A sm C -sm C sm B) 
smA+smB 

Thus, LHS 
= k[ sin A sin B -sin A sin C + sin B sin C 

-sin A sin B + sin A sin C -sin C sin B]

=O 

5. Now,
b2 - c2 

_ k2 (sin2 B -s in2C) 
cos B + cos C cos B + cos C 

Similarly, 

_ k2(1-cos2B-l+cos2 C) 
cosB+cos C 

_ k2(cos2 B-cos2 C) 
cosB +cos C 

= -k2( cos B -cos C) 

c2-a2 

-k2( cos C -cos A)
cos C +cos A 

a2-b2 

and ---- = -k2( cos A -cos B) 
cos A+ cos B

Thus, LHS 
= -k2[cos B-cos C + cos C-cos A]

cosA-cosB 
=O 
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6. Given,
a2

, b2
, c2 are in AP 

:::} b2-a2 =c2-b2 

:::} sin2 B -sin2 A = sin2 C -sin2 B
:::} sin (B + A) sin (B -A)

= sin ( C + B) sin ( C -B)
:::} sin C(sin B cos A -cos B sin A)

= sin A(sin C cos B -cos C sin B)
Dividing both the sides by sic. -A sin B sin C, we get, 
:::} cot A -cot B = cot B -cot C
:::} cot A, cot B, cot Care in AP 

7. Wehave

cot(1)=
b

:
c 

(A) 
sin B + sin C cot - = 

2 sin A

cot(
A

)= 
2sin( T)cos( T) 

2 sin A

A B-C 
-=--

2 2 

A+C=B 
2B = A + B + C = 180° 

=} B = 90° 

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

a2
, b2, c2 are in AP. 

b2-a2 =c2-b2 

sin2 B -sin2 C = sin2 C -sin2 B
sin (B + A) sin (B-A) = sin (C + B) sin (C-B)
sin (C) sin (B-A) = sin (A) sin(C-B) 

sin (B -A) sin (A)

sin (C-B) sin (C) 
sin (A) sin (A-B)
--= 

sin (C) sin (B-C) 

9. Wehave

rr( sin2A+sinA+l
)

· 
(

. 
A 

1 i) = sm +--+ 
sin A sin A 

(sin B + -.-
1-+ 1)

smB 

(sin C + -.-
1-+ 1)

smC 

> (2 + 1)(2 + 1)(2 + 1) = 27 
(applying AM� GM) 

a b C 10. Let --=--=--=k 
sin A sin B sin C

We have, 

b+ c k(sin B + sin C) --= a ksin A 
(sin B + sin C) =-'------�

sin A

2sin( T)cos( T) 
2 sin ( 1) cos( 1)

2sin(f-1)cos( T) 
2 sin ( 1) cos ( 1)

_·2cos(1)cos( T) 
-

2 sin ( 1)cos( :) 

_ cos(T)

sin ( 1) 

_ 
sin(1+B) 

- sin( 1)

a b C 1 1. Let --=--=--=k 
sin A sin B sin C

u, h 
a sin (B -C)vve ave, 2 2 b -c 
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Also, 

k sin A· sin (C -A)= 
k2(sin2C -sin2 A)

sin (B + C ) · sin (B-C) = -----,---,---
k(sin2 B -sin2C)

(sin2 B-sin2C) 1 b sin (C -A)
= ------

k(sin2 B-sin2C) k c2 -a2 

k sin (C +A)· sin (C-A)
=--------'-----'-

k2{sin2
C -sin2 A)

sin2
C -sin2 A 1 = 

k(sin2
C -sin2 A)

= 

k 

c sin (A -B) _ k sin C sin (A -B)
a2-b2 

-
k2(sin2 A-sin2 B)

_ sin (A+ B) sin (A-B)-
k(sin2 A-sin2 B)

= sin2 A-sin2B 1 
k(sin2 A- sin2 B)

-
k

Hence, the result. 
12. Given,

1 +cos (A-B) cos C
1 + cos (A-C) cos B

1+ cos (A-B) cos (,r-(A + B))= 
1 + cos (A-C )cos (1r-(A + C ))
1-cos (A-B) cos(A + B)= 
1-cos (A-C) cos (A+ C )

1- {cos2 A-sin2 B}
1-{cos2 A-sin2C}

sin2 A+ sin2 B= 
sin 2 A+ sin2

C 

a
2 +b2 

= 
a

2 +c2 

13. Given,
cos A+ 2cos B + cos C = 2

=> cos A + cos C =2(1 -cos B)

=> 2 cos( A;
C)cos( A;

C)=4sin2(�)

=> cos (; -�) cos ( A ; 
C) = 2 sin 2 ( �)

. => sin ( �) cos ( 
A 

; 
C) = 2 sin 2 ( �)

=> cos ( A ; 
C) = 2 sin ( �) 

Multiplying both sides by 2 cos ( �) , we get, 

=> 2cos(�)cos( 
A

;
C

)=2(2 cos(�)sin(�)) 

2 . (A+C) (A-C) 2 . Bsm -
2
- cos -

2
- = sm

sin A + sin C = 2 sin B
a +c= 2b 

=> a, b, care in AP
14 We have 

cos A + cos B + sin A sin B sin C = 1 
1-cos A cosB=> ----- sin C

sin A sin B
1-cosA cos B=> ----- sin C $;l

sin A sin B
=> 1 -cos A cos B $; sin A sin B
=> 1 $; cos A cos B -sin A sin B 
=> cos (A -B) � 1
=> cos (A -B) = 1
=> cos (A -B) = cos (0)
=> A-B = 0 
=> A=B 
Therefore, 

. C 1-cos A cos B sm =-----
sin A sin B

= 1-cos A cos A
= 

1-cos2 A
= 

sin2 A
= 1 

sin2A sin2 A sin A sin A
=> C = 90° 

Hence, A = 45° = B, C = 90° 

a b C Now--=--=-, 
sin A sin B sin C 

a b C => --=--=--
sin 45° sin 45° sin 90° 

a b C -=-=-
1 1 1 
Fi Fi 
a b C 

T 
=

1
= 

Ji,· 

, => a :b:c = 1:1:Ji. 
Hence, the result. 

15. We have,
a(b cos C -c cos B)

= ( ab cos C -ac cos B)

= ab( a
2 + b2 -c2 

)-ac( a
2 + c2 -b2

) 
2ab 2ac 

= ( a2 
+ b:-c2 

)-( a2 
+ c:- b2

)

= .!_(a
2 

+ b2 -c2 _ a2 -c2 
+ b2

) 2 
1 =-(b2 -c2 -c2 +b2

) 2 

= .!_( 2b2 - 2c2 )
2 

= (b2 -c2)
Hence, the result. 
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UT h 
cos A C. OS B cos C

16. vve ave-·-+--·+--
a h e 

1 
= --(b2 + e2-a2 + a2 + e2 -b2 + a2 + b2 -e2) 

2abe 
(a2 + b2 + e2) 

= 

2abe 
17. We have

18. 

19. 

(a -b)2cos2 (�)+(a + b)2sin2( �)

= (a2
+ b2

{ cos2

( �) + sin2( �))

-2ab( cos2 ( �)-sin2 ( �))

=(a + b2
) -2abcosC 

= (a + b2
) -2ab(

a2
+ bz -e2

) 2ab 
=(a+ b2 )- (a2 + b2 - e2) 

=ez 

We have 
(a+ b + e)(a -b + e) = 3ae 

� (a+ e)2 -b2 = 3ae 
� a2 + c2 -b2 = 3ac -2ae = ae 

a2
+ e2-b2 ae 1 

� -=-
2ae 2ae 2 

1 
� cos B = -

2 
� B =

1t 

Hence, the angle B is 60°. 
a We have 2 cos B = -

� 

� 

� 

� 

� 

� 

e 
2
( 

a2+e2 -b2

) =

� 

2ae e 

( 
a2+

:
-b

2

) = a 

(a2 + e2 -b2
) = a2 

(c2 -b2
) = 0 

e2 
= b2 

e = b 
Thus, the triangle is isosceles.

20. Given, (a+ b + e)(b + e -a) = Abe
{(b + e)2 - a2} = Abe 
(b2 + c2-a2

) = (A-2)be 
(b2+e2 -a2) _ (A-2)be ,1.,-2 

---=--

2be 
,1.,-2 cosA = --

2 
,1.,-2 -1$--$1

2 

2be 2i

-2 $ ,1.,-2 $ 2
0$A-$4

2 1. Given, A, B, Care in AP 
2B =A + C 
3B = A + B + C = 1t 

B=,r 

cos B =cos(;)=½ 

a2 + e2 -b2 1 
2ae 2 

a2 + c2 -b2 = ae 
a2.+e2 -b2 =b2 

2b2 
= a2 + c2 

a2,b2,c2e AP 
22. Given, 0 be the origin and LPOQ = 0

y Q 

= 
2�af.+ q2 · �ai + bi 

(a1a2+qbJ = 
�af +b( �ai+ bi 

p 

23. Given, cot A, cot B, cot Care in AP
cos A cos B cos C E AP
sin A ' sin B ' sin C

b2
+ e2 -a2 a2

+ e2 -b2 a2
+ b2 -e2 

----,----,----eAP 
2abek 2abek 2abek 

(b2 + c2-a2
), (a2 + e2 -b2), (a2 

+ b2 -c2
) E AP 

Subtracting (a2 + b2 + c2) to each term 
(-2a2), (-2b2), (-2c2) e AP 
a2, b2

, c2 E AP 

2 4. Let e = �a2 +ab+ b2 

Clearly, side e is the greatest 
Thus, the angle C is the greatest. 
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a 2+b2 -c 2 Now, cos C = ----2ab 
= 

a2 + b2 -(a2 +ab+ b2 ) 
2ab 

ab I =--=--2ab 2 
2KThus , LC=-3 25. We have a cos A = b cos B 

a(b2 + c2 -a 2 ) = b(a 2 + c 2 -b2 ) 2bc 2ac 
� a( b2+c:-a2 )=b( a 2 +:-b2 ) 
� a2

(b2 + c2 -a2
) = b2

(a2 -c2 -b2
) � a2

(c 2 -a2) = b2
(c2 -b2) � c2 (a2 -b2) = (a4 -b4) � c 2

(a2 -b2) = (a2 -b2
)(a2 + b2

) � (a2 -b2)((a2 + b2 
- c2) = 0 � (a2 -b2) = 0, (a2 + b2) = c2 

� a = b, (a2 + b2) = c2 

Thus, the triangle is ri ght angled isos celes.26. Since the angles are in AP, so A + C = 2B � A+B+C = 3B � 3B = 180°

� B=60° 

1
� cos B = cos ( 60°) = -2 

a 2 + c 2 -b2 

� = 2ac 2
� a2 + c2 - b2 = ac � a2 +c2 -ac = b2 

Now,RHS a+c = �a2 -ac+c 2

a+c 
= 

= 

b 
k(sin A+ sin C)

ksinB 
2 sin ( A � C) cos ( A ; C)

=---------

2sin ( 1) cos( 1) 

_ cos(f )cos( T)- sin ( 1) cos ( 1) 

cos -2-(A-C)= sin (1) 
cos --·.(A-C.)- 2 

(60°) sin 
2 

(A-C) =2cos -2-
27. Wehave

(b2 _ c2 ) (b2 -c 2 ) ----;;- sin 2A = ----;;- (2 sin A · cos A)

= ((b2 -c2 )(b2 + c 2 -a2 )). kabc 
=-1-x {(b4 -c4

)- a2 (b2 -c 2
)} kabc 

Similarly, 
( c 2 -a2 ) . 1 4 4 2 2 2 -- xsm2B =--x {(c -a )-b (c -a )} b2 kabc 

(a2-b2
) --;;:- sin2Cand

1 =--x {(a4-b4

) -c 2

(a2-b2

) } kabc 
Thus, ( b2 :z c 2 ) sin 2A + ( c 2 

�2 

a 2 ) sin 2B
+ 

( a 2 ;i b2 ) sin 2C
=-1-x {(b4 -c 4 )-a2

(b2 -c2 )} kabc 
+-1-x {(c 4 -a4

) -b2

(c 2 _ a 2 )} kabc 
+-1-x {(a4 -b4

) -c 2

(a 2 -b2 )} kabc 1 4 4 4 4 4 b4

) =--x[(b -c +c -a +a -kabc 
= a2(c2 -b2) + b2 (a2 -c2) + c2

(b2 -a2)] =0 28. Given, LA =60° 

� cos A = cos (60°)1 � cosA=-

Solution of Triangle
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b2 +c2-a2 
1 

� =-
2bc 2 

� (Ir 
+ c2 -a2) = b

3 
G.

1 1 29 1ven -- +--. 
'a+c b+c a+b+c

� 

� 

a+b+c+a+b+c 3
a+c b+c 

b a 
1+--+1+-.. -=3 

a+c b+c
b a --· +--=l

a+c b+e 
� b(b + c) +.a(a + e) = (a+ c)(b + c)
� b2 +be+ a2 

+ ae'=·ab + ae +be+ c2 

� ,i2 +.b2 ..,..c2=ab 
' 

; 

(a2+b2 ... c2)Now, cos (C)= 
2ab . 

ab 1 
=-=-

2ab 2

� C=1C

30. Wehave

�

�

�

2cos A 2cos B 2cos C 1 b --+---+---=-+-
a b c be.ca

2 be cos A ac cos B 2bc cos Ci 
---+---+---, 

abe 
a2 b2 

=-+
abc abc

abc abc 

2bc cos A + ac cos B + 2be cos Ci
=a2+b2 

1 

... (i) 

(b2+ c2 -a2 ) +-(a2 + e2-b2 ) 2 +(a2 +b2-c2)=a2+1r 

� 2b2-2a2+c2+a2-b2=0
� a2= b2 +c2 
MBC is a right angled triangle at A
Thus, L A= 90° 

31. We have • 

2( a sin2( �)·+ e sin2( 1)) 
=(2a sin2( �)+ 2e sin2 (�)) 

= a(l -cos C) + e(l -cos A)
= a + c :... (a cos C + e cos A) 
=(a+e-b) 

32. We have· 

2(b cos
2 ( �)+ �.cos

2 (,1))
= (2b cos2( �)+ 2 �

0

cos
2 ( 1)) 

= b(l + cos C)-t-c(l+ cos B).
= b + e + (b cos C + C cos B) 
=(b+e+a) 
= (a+ b+e)

33. Wehave 
(b+ e) cos A+ (c + a) cos B +(a+ b) cos C

= (b cos A+ a cos B) + (c cos ·A+ a cos £) 

· + (b cqsC + c cos B)
I '." ,., ' 

=(e+b+a)
= (a+b+e)

34. Wehave 
e-acosB acosB+bcosA-acosB
b-acosC -ecosA+atosC'-acosC

35. Wehave

·bcos A
=--

ccosA
. b ' 
=-

C 

ksinB
=--

k sinC 
sinB 

=--

sine 

2(a sin2� +e sin2�)

f 

=a( 2�m2 (f ))+c( 2sin
2 (�)J 

= a(l -cos C) + c(l -cos A)
=a+ c-(a cos C + c cos A)
._;_a+c-b. 
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36. Wehave 
cos A cosB 

-----+-�---
bcosC+ccosB ccosA+acosC 

cosC 
+-----

acosB+bcosA 
cos A cos B cos C =--+--+--

a b C 

=(
b2 + c2 -a2

) +(c2 +a2 -b2
)2abc 2abc

+(a2 +.b2 -c2
)2abc

=-l-{(b2 +c2 -a2 )2abc
+ ( c2 + a2 -bi ) + ( a2 + bi -c2 )}

(a2 +b2 +c2 )
2abc

37. Wehave2(bc cos A+ ca cos B + ab cos C)
= 2bc cos A+ 2ca cosB + 2ab cos C

= 2bc(b2 + c2 -a2
) + 2 ca(a2+ c2 -b2

)2bc 2ac 
(a2 +b2 - c2

) +2ab b2a 
=�+&-�+�+&-�+�+�-� 
=(a2 +�+d)

38. As we know that,

(B-C) (b-c) (A)
.. 
tan 

-2
- = b+c cot 

2 

= ((.J3 + 1)-(.J3 - l)l cot (600
)

(.J3 + 1)+ (.J3-1) 2 
1= 

Jj cot (30° )

= 1 x.J3
=1 

39. As we know that ,

tan ( B; c)=(!:: )cot(;)

=> tan ( 9�
0
) = ( 1 : � l cot (;)

=> tan (45° ) = (2-.J3)cot( ;)

=> cot(A)= 1
.Jj 

=(2+.J3) 
2 (2- 3) 

=> cot (;)=cot (15°)

=> A= 30° 

Hence, the angle A is 30°.
40. Given,

=> 

=> 

=> 

=> 

=> 

=> 

=> 

=> 

=> 

=> 

4cos (A-B)=
5

i (A-B) 4 2cos -
2

- -1=
5

( A-B ) . 4 9 2cos2 -
2

- =1+
5

=
5

2 ( A-B ) 9cos -
2

- =
10

( A-B) 3 cos -
2

- = Jfo 

tan( A; B )=½
( a-b 

)cot ( C)=! a+b 2 3 

(6-3
) (e)_1 -- cot - --

6+3 2 3 

.!.cot( c)=! 
3 2 3 

cot ( �)=1 

C -=-
2 4 

=> C=tr 
2 

Hence, the value of C is � . 
43. Wehave

2s =a+ b + c = 13 + 14 + 15 
s=13+14+15 �=21 

2 2 

(1
') . A (s-b)(s-c)sm-= 

2 be 

(ii) 

= (21-14)(21-15)
14.15 

1 
= = Js

COS A =�s(s-a)
2 be . 

21(21-13) 
14.15 

=#Hs 

=�= }s
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(iii) cosA = 2 cos2 ( i)- 1

= 2(�)-1 
8-5 3 =--=-

5 5 

44. We have cos(i)=)
b
�

c 

� �=�
b
;cc

s(s-a) _ b+c � 
be 2c 

� 2s(2s-2a) = 2b(b + c)� (a+ b + c)(b + c - a)= 2b(b +c)� ((b + c)2 
- a2) = 2b(b + c) 

� b2 + c2 - a2 = 2b2 

� a2 +b2 =c2 

Thus, the triangle ABC is right angled at C.
45. Wehave

b cos2 ( �)+c cos2 ( 1) 
= b( s(s

a� 
c)

) + c( 
s(s

a: 
b)

)

s =-(s-c+s-b)

s =-(2s-c-b) 
a 

s =-(a+ b+c-c-b) 
a 

=s 
46: Wehave 

be cos2 ( i) + ca cos2 ( iJ + ab cos2 ( �)

b (s(s-a)) (
s(s-b)) . 

b(
s(s-c))= c �--'- +ca _.:,_ _ _;;_ +a 

be ca · nh 
=s(s-a) + s(s-b) + s(s-c) 
= s(3s - (a+ b + c)) 
= s(3s-2s) 
=sxs 
=s2 

47. We have 2ac sin( A-1+c)

= 2ac sin ( A + � 
::- B

)

= 2ac sin ( Jr -1 -B
)

= 2ac sin (; -B)

=2ac,cosB 

= 2ac(-a _2 +_c_2_-_b_2)
2ac 

= (a2 + c2-b2) 

48. We have cot (1) cot(�)

= s(s -b) 
1-_;.....---'-X 

s(s - c)
(s-a)(s-c) (s-a)(s-b) 

s(s-b) s(s-c) 
'--'----'-X--'-------'-=

= 

(s - a)(s - c) (s-a)(s-b)

s 

s-a
2s =--

2s-2a 
a+b+c =----

a+b+c-2a 
4a 

=---

4a-2a 
=2 

49. We have l-tan(1}tan(�)

=l- (s-b)(s-c) (s-a)(s-c)
s(s-a) s(s-b) 

= 1-J(s 
�2

c)2 

(s ""'c) 
=1--.

s 
-

s 
2c 

= -

2s 
2c 

= 

(a+b+c) 
Hence, the result. 

A B C 50. We have cot-+cot-+cot-

= 

= 

2 2 2 

s(s - a) 
,---'--+ 

s(s-b) 
I-'---'----'-+ 

(s-b)(s-c) (s-a)(s-c) 
s(s - c)

(s-a)(s-b) 

s2 (s-a)2 s2 (s -b)2 
----'-------'--+ 1-----'--.....:...,_ __ 

s(s - q)(s -b)(s - c) s(s -b)(s - a)(s - c)

+ 
s2(s-c)2 

s(s -c)(s - a)(s -b)
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s2(s-a)2 s2 cs-b)2 s2 c;-c)2 

= /j,.2 . . + 112 + 112

s(s-a) s(s-b) s(s-c) =--+--+--
11 11 11 

s =-(s-a +s-b+s-c)
11 
s 

=-(3s-(a+b.+c)) 
11 
s 

= 
11 

(3s -2s) 

s2 

= 

-�s(s -a)(s -b)(s -c) 

s =--x
(s-a) 

2s =---x
(2s-2a) 

s(s -a) 
(s -b)(s-c) 

s(s-a) 
(s-b)(s-c) 

= (a+b+c) xcot(
A

) 
(b+c-a) 2 

51 G. A B C . AP . tven, cot-, cot-, cot- are m 
2 2 2 

� 2 cot( 1)=cot(1)+cot ( �)

� 2 s(s -b) 
(s-a)(s-c) 

s(s-a) s(s-c) = I--'---'- + 1---'------'-

(s - b )(S - C) (s-a)(s-b)

� 
(s -b) 2 1-----'--

(s-a)(s-c) 

(s-a) 
= ,----+

(s-c) 
(s-b)(s-c)_ (s-a)(s� b) 

� 2 

= 

+ 

(s-b)2 

(s -b)(s -a)(s -c) 

(s - a)2 

(s -a)(s -b)(s -c) 

(s - c)2 

(s -a)(s -b)(s-c) 
� 2(s-b)=(s-a)+(s-c) 
� 2(s-b)=(2s-a-c) 
� 2b=a+c 

� a, b, ce AP 

B C 52. We have c(a + b) cos - = b(a + c) cos -
2 

. 
2 

� c(a+b)x�= b(a+c)x�
s(s

a�
c)

� c(a+b)x�(s: b) = b(a+c)xls�
c) 

� 

� 

� 

� 

� 

� 

� 

� 

� 

� 

� 

� 

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

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

c{a + b)2 x (s - b) = b(a + c)2 x (s- c) 
c(a + b)2 x (s-b) = b(a + c)2 x (s-c) 
c(a + b)2 

x (a+ c + b) = b(a + c)2 
x (a+ b-c) 

(a+c-b) _ (a+b-c) 
b(a + c)2 

-
c(a + b)2 

1 1 1 1 

b(a+c) (a+c)2 
= 

c(a+b)
-

(a+ b)2 

1 1 1 1 

b(a+c) c(a+b) 
= 

(a+c)2 -(a+ b)2 

ac+ c
2 -cab-b2 . (a+b)2-{a+c)2 

bc(a + b)(a + c) (a+ c)2(a + b)2 

a(c -b) + (c2 -b2) 2a(b-c) + (b
2 

- c2)
------=------

be (a4c)(a+b) 
(c-b)(a+b+c) (b-c)(2a+b+c) 

be (a +c)(a+b) 

(c-b)(
(a+ b+c) 

+ 
(
.
2
.
a
.
+b + c) )=o 

be (a+ c)(a+b) 
(c-b)=O 

(
·:

(
(a+b+c)

+ 
(2a+b+c) )

:;t:
o) 

• · be (a+c)(a+b) 

� b=c 
� 11 is isosceles 

55. MBC=_!_x.fi. x.J3= Ii_ s.u.
2 ·· \/2

56. Wehave
a2 -b2 sin A sin B
--x---

2 sin(A-B) 

k2(sin2 A-sin2 B) sin A· sin B=-----x----
2 sin,(A-B)

k2 x sin (A +B) x sin (A -B) sin A· sin B =---"---'---"--�x----

= 

2 sin (A-B) 
k2 x sin (A+ B) x sin A · sin B

2 
k2 x sin (1C -C) x sin A · sin B

2 
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