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PROPERTIES OF TRIANGLE

Examples

1. In a , a = 2, b = 3 and sinA = , �nd .

Watch Video Solution

ΔABC
2

3
∠B

2. The angles of a triangle ABC are in A.P. and .

Watch Video Solution

b : c = √3: √2,  find ∠A

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_XUiww7HAir5e
https://dl.doubtnut.com/l/_DYRrp98aw0m7


3. In any , prove that, .

Watch Video Solution

ΔABC =
sin B

sin C

c − a cos B

b − a cos C

4. In any , prove that .

Watch Video Solution

ΔABC a(b cos C − c cos B) = b
2 − c

2

5. In any , prove that, 

.

Watch Video Solution

ΔABC

sin 2A + sin 2B + sin 2C = 0
b2 − c2

a2

c2 − a2

b2

a2 − b2

c2

6. Find the area of a  in which .

Watch Video Solution

ΔABC ∠A = 300, b = 6cm, c = 2cm

https://dl.doubtnut.com/l/_wT1Gyayz1ZnR
https://dl.doubtnut.com/l/_1NqSywXqptbw
https://dl.doubtnut.com/l/_PVGZPPKha6SF
https://dl.doubtnut.com/l/_YnNCUekgfx40


More Solved Examples

7. In any , prove that .

Watch Video Solution

ΔABC Δ =
b2 + c2 − a2

4 cot A

8. In any , prove that .

Watch Video Solution

ΔABC b
2 sin 2C + c

2 sin 2B = 2bc sin A = 4Δ

1. In any , prove that .

Watch Video Solution

ΔABC a cos( ) = (b + c)sin( )
B − C

2

A

2

2. In any , prove that  

(i) .  

ΔABC

tan = cot
B − C

2

b − c

b + c

A

2

https://dl.doubtnut.com/l/_3j2qLULztekr
https://dl.doubtnut.com/l/_puFMw5BlLLQD
https://dl.doubtnut.com/l/_ZzvcKS9KC32j
https://dl.doubtnut.com/l/_UrezGsjJjljG


(ii) If , prove that .  

(iii) If , prove that .

Watch Video Solution

∠B = 90∘ tan( ) = √( )
A

2

b − c

b + c

∠C = 90∘ =
tan( )A − B

2

tan( )A + B

2

a − b

a + b

3. The sides of a triangle are three consecutive numbers and its largest

angle is twice the smallest one. Find the sides of the triangle.

Watch Video Solution

4. In any  prove that, 

.

Watch Video Solution

ΔABC

a
3 sin(B − C) + b

3 sin(C − A) + c
3 sin(A − B) = 0

5. If , then either the triangle is isosceles or right

angled.

a cos A = b cos B

https://dl.doubtnut.com/l/_UrezGsjJjljG
https://dl.doubtnut.com/l/_fWrlKcExzqk8
https://dl.doubtnut.com/l/_nylVx5EV8xA1
https://dl.doubtnut.com/l/_pI3eRlgfpocT


Exercise 7

Watch Video Solution

6. If A, B, C are the angles of a triangle ABC and if , show

that the triangle is isosceles.

Watch Video Solution

cos A =
sin B

2 sin C

7. If  are in A.P., prove that  are in 

Watch Video Solution

a
2, b

2, c
2 cot A, cot B, cot C A

.
P .

8. In any , prove that .

Watch Video Solution

ΔABC Δ =
a2 − b2

2

sin A sin B

sin(A − B)

https://dl.doubtnut.com/l/_pI3eRlgfpocT
https://dl.doubtnut.com/l/_rWB0hYB7Ilci
https://dl.doubtnut.com/l/_ghuTQVITMFlM
https://dl.doubtnut.com/l/_lWjJGTe5w3g6


1. In ,  

if a = 2, b = 3, c = 4, prove that .

Watch Video Solution

ΔABC

cos A =
7
8

2. In ,  

if the sides are  cm, prove that the smallest angle is .

Watch Video Solution

ΔABC

7, 4√3 and √13 30∘

3. In ,  

if a = 9, b = 8, c = 4, prove that .

Watch Video Solution

ΔABC

6 cos C = 4 + 3 cos B

4. In ,  

The sines of the angles of a triangle are in the ratio of 4 : 5 : 6, prove that

ΔABC

https://dl.doubtnut.com/l/_N0YabQkOPAHz
https://dl.doubtnut.com/l/_e7mkgh9T2zRO
https://dl.doubtnut.com/l/_mTsQuUsGqGwD
https://dl.doubtnut.com/l/_xFRHQIr4SWhU


the cosines of the angles are 12 : 9 : 2.

Watch Video Solution

5. In ,  

If the two angles of a triangle are  and the included side is 

 cm, �nd the area of the triangle.

Watch Video Solution

ΔABC

30∘ and 45∘

(√3 + 1)

6. In ,  

If in a , a = 6, b = 3 and , �nd its area.

Watch Video Solution

ΔABC

ΔABC cos(A − B) =
4
5

7. In ,  

In a triangle ABC, . If D is a point on AC such

ΔABC

∠C = 60∘ and ∠A = 75∘

https://dl.doubtnut.com/l/_xFRHQIr4SWhU
https://dl.doubtnut.com/l/_SZbAyxHx7S7k
https://dl.doubtnut.com/l/_VvootPZkNxgQ
https://dl.doubtnut.com/l/_VvEmtASyoHDV


that the area of the  is  times the area of the , �nd the 

.

Watch Video Solution

ΔBAD √3 ΔBCD

∠ABD

8. In any , prove that  

Watch Video Solution

ΔABC

=
sin A

sin(A + B)

a

c

9. In any , prove that  

Watch Video Solution

ΔABC

=
a − b

a + b

tan (A − B)1
2

tan (A + B)1
2

10. In any , prove that  

Watch Video Solution

ΔABC

ac cos B − bc cos A = a
2 − b

2

https://dl.doubtnut.com/l/_VvEmtASyoHDV
https://dl.doubtnut.com/l/_PjH0gRfE8iwT
https://dl.doubtnut.com/l/_TCZCYUSvyMcA
https://dl.doubtnut.com/l/_GR7x7HL938Nl


Watch Video Solution

11. In any , prove that  

Watch Video Solution

ΔABC

=
sin(A − B)

sin(A + B)

a2 − b2

c2

12. In any , prove that  

Watch Video Solution

ΔABC

a(sin B − sin C) + b(sin C − sin A) + c(sin A − sin B) = 0

13. In any , prove that  

Watch Video Solution

ΔABC

a cos(A + B + C) − b cos(B + A) − c cos(A + C) = 0

https://dl.doubtnut.com/l/_GR7x7HL938Nl
https://dl.doubtnut.com/l/_JxpJwsW9fu1s
https://dl.doubtnut.com/l/_2JUypvRX3irF
https://dl.doubtnut.com/l/_mr1WouDTQP7O


14. In any , prove that  

Watch Video Solution

ΔABC

a(cos C − cos B) = 2(b − c)cos2
A

1

2

15. In any , prove that  

Watch Video Solution

ΔABC

a sin (B − C) = (b − c)cos A
1

2

1

2

16. In any , prove that  

Watch Video Solution

ΔABC

a sin( + B) = (b + c)sin
A

2

A

2

17. In any , prove that  ΔABC

c
2 = (a − b)2 cos2

C + (a + b)2 sin2
C

1

2

1

2

https://dl.doubtnut.com/l/_s3kQUoJDVvyS
https://dl.doubtnut.com/l/_GUwcbq3OjV7U
https://dl.doubtnut.com/l/_bqVmaCLgzWYh
https://dl.doubtnut.com/l/_trqBYtVQdozy


Watch Video Solution

18. In any , prove that  

Watch Video Solution

ΔABC

a sin(B − C) + b sin(C − A) + c sin(A − B) = 0

19. In any , prove that  

Watch Video Solution

ΔABC

− = −
cos 2A

a2

cos 2B

b2

1

a2

1

b2

20. In any , prove that  

Watch Video Solution

ΔABC

=
1 + cos(A − B)cos C

1 + cos(A − C)cos B

a
2 + b

2

a2 + c2

https://dl.doubtnut.com/l/_trqBYtVQdozy
https://dl.doubtnut.com/l/_DazectJ7oCDa
https://dl.doubtnut.com/l/_un8S6kZQo1zO
https://dl.doubtnut.com/l/_gxfj9uzwj8Xj


21. In any , prove that  

Watch Video Solution

ΔABC

(b
2 − c

2)cot A + (c
2 − a

2)cot B + (a
2 − b

2)cot C = 0

22. In any , prove that  

Watch Video Solution

ΔABC

a
3 sin(B − C)cos ec

2
A + b

3 sin(C − A)cos ec
2
B + c

3 sin(A − B)cos ec
2
C =

23. In any , prove that  

Watch Video Solution

ΔABC

a
3 cos(B − C) + b

3 cos(C − A) + c
3 cos(A − B) = 3abc

24. In a , if , prove that 

.

ΔABC + + = +
2 cos A

a

cos B

b

2 cos C

c

a

bc

b

ca

∠A = 90∘

https://dl.doubtnut.com/l/_gC2eitWUL1TY
https://dl.doubtnut.com/l/_x5bfuuJi5wTC
https://dl.doubtnut.com/l/_0af7WUFLogNu
https://dl.doubtnut.com/l/_S1sXSv383MUu


Watch Video Solution

25. In a , AD is the altitude from A. Given 

, �nd .

Watch Video Solution

ΔABC

b > c, ∠C = 23∘  and AD =
abc

(b2 − c2)
∠B

26. In , prove that the triangle is

isosceles or right triangle.

Watch Video Solution

ΔABC, =
a

2 + b
2

a2 − b2

sin(A + B)

sin(A − B)

27. If , prove that  are in A.P.

Watch Video Solution

=
sin A

sin C

sin(A − B)

sin(B − C)
a

2, b
2, c

2

28. If , prove that .sin 2A + sin 2B = sin 2C A = 90∘  or B = 90∘

https://dl.doubtnut.com/l/_S1sXSv383MUu
https://dl.doubtnut.com/l/_CGyguWSk0PCw
https://dl.doubtnut.com/l/_dePqE6qBTEhq
https://dl.doubtnut.com/l/_5Ieo01KqUaYf
https://dl.doubtnut.com/l/_nGQQjQNYwp6Q


Watch Video Solution

29. If in a triangle  then prove that 

 .

Watch Video Solution

ABC, ∠C = 600,

+ =
1

a + c

1

b + c

3

a + b + c

30. In a  the angles A, B, C are in A.P. show that 

Watch Video Solution

ΔABC

2 cos =
A − C

2

a + c

√(a2 − ac + c2)

31. If the angles A, B, C of  are in A.P. and , show that

.

Watch Video Solution

ΔABC b : c = √3: √2

A = 75∘

https://dl.doubtnut.com/l/_nGQQjQNYwp6Q
https://dl.doubtnut.com/l/_8faHkOX3Ewg4
https://dl.doubtnut.com/l/_d9nkSMYiE2op
https://dl.doubtnut.com/l/_LSmSLtQjyMhB


32. If , show that .

Watch Video Solution

A = 45∘ and B = 75∘
a + c√2 = 2b

33. The angles A, B, C of a triangle are in the ratio , prove that 

.

Watch Video Solution

3: 5: 4

a + c√2 = 2b

34. In a , if , prove that the ratio of the

sides is .

Watch Video Solution

ΔABC cos A = , cos C =
17
22

1

14

7: 9: 11

35. The angle of a triangle are in the ratio 1 : 2 : 7, prove that the ratio of

the greatest side to the least side is .

Watch Video Solution

(√5 + 1) : (√5 − 1)

https://dl.doubtnut.com/l/_LhqmtA3uLxIr
https://dl.doubtnut.com/l/_WvBDEur2W8pX
https://dl.doubtnut.com/l/_1FtH4rvu8ThP
https://dl.doubtnut.com/l/_LT9nW6wVQJld


36. If the sides of  in the ratio 4 : 5 : 6, prove that one angle is

twice that of the other.

Watch Video Solution

ΔABC

37. Two sides and included angles of a triangle are respectively

. Show that the remaining elements of the

triangle are .

Watch Video Solution

3 + √3, 3 − √3 and 60∘

105∘ , 15∘ , 3√2

38. In a , if , prove that  

(i) .

Watch Video Solution

ΔABC B = 3C

cos C = √( )    (ii) sin =
b + c

4c

A

2

b − c

2c

https://dl.doubtnut.com/l/_LT9nW6wVQJld
https://dl.doubtnut.com/l/_Z4vuPV37tMb3
https://dl.doubtnut.com/l/_Ye626xlScHUo
https://dl.doubtnut.com/l/_LOAIk7U1ECEC

