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PROPERTIES OF TRIANGLE

Illustrative Examples

1. If the angles of a triangle are in the ratio  and the circumradius is

10 cm, �nd the lengths of its sides.

Watch Video Solution

1: 2: 3

2. In the triangle ABC, if a=5, b=7 and c=3, �nd the angle B and the

circumradius R.

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_qVmdsAuiXQjX
https://dl.doubtnut.com/l/_luVXwpj5rCI9


Watch Video Solution

3. If the radius ABC,  and a=1, �nd the other angles and

the third side.

Watch Video Solution

C = , b = √3
π

6

4. (i) If  and s=27 inches, �nd the area of the triangle ABC.  

(ii) If in a triangle ABC, a=6, b=3 and cos(A-B)  then �nd its area.

Watch Video Solution

a : b : c = 2: 3: 4

=
4

5

5. The triangle ABC is isosceles: If , �nd the value of a:b.

Watch Video Solution

∠A = 108∘

6. In the triangle ABC, if A , show that, 

W h Vid S l i

= 60∘ b + c = 2a cos[ ]
B − C

2

https://dl.doubtnut.com/l/_luVXwpj5rCI9
https://dl.doubtnut.com/l/_qt1kPVovAkwq
https://dl.doubtnut.com/l/_vMAnsor0A5Gh
https://dl.doubtnut.com/l/_AIVYKeGCUBFG
https://dl.doubtnut.com/l/_OqZw0GCecZL3


Watch Video Solution

7. In any triangle ABC, prove that, 

Watch Video Solution

c sin( ) = (a − b)cos( )
A − B

2
C

2

8. In any triangle ABC, prove that,

Watch Video Solution

(b2 − c2)cot A + (c2 − a2)cot B + (a2 − b2)cot C = 0

9. In any triangle ABC, prove that

Watch Video Solution

+ + = 0
a2 sin(B − C)

sin B + sin C

b2 sin(C − A)

sin C + sin A

c2 sin(A − B)

sin A + sin B

https://dl.doubtnut.com/l/_OqZw0GCecZL3
https://dl.doubtnut.com/l/_vmzDTbv1lBYe
https://dl.doubtnut.com/l/_CS4lz8yFHzYz
https://dl.doubtnut.com/l/_vz3VOVlnBYyT


10. In any triangle ABC, prove that,

Watch Video Solution

(b − c)cot' ' + (c − a)cot' ' + (a − b)cot' ' = 0
A

2
B

2

C

2

11. In any triangle ABC, show that, 

A. page no 460

B. 

C. 

D. 

Answer:

Watch Video Solution

(a + b − c)( + ) = 2c
cot A

2
cot B

2

cot C

2

https://dl.doubtnut.com/l/_IGjWCe9ckPmK
https://dl.doubtnut.com/l/_seXkLLei9z14


12. If the area of the triangle ABC be , show that, 

.

A. page no 460

B. 

C. 

D. 

Answer:

Watch Video Solution

△

b2 sin 2C + c2 sin 2B = 4 △

13. The sides of a triangle in cm are 2a + 3,  and ,

where a is a given positive quantity. Find the greatest angle of the

triangle.

Watch Video Solution

a2 + 3a + 3 a2 + 2a

https://dl.doubtnut.com/l/_r8dkJFPTmXGP
https://dl.doubtnut.com/l/_yOgRFwY7CWnx


14. If  then show that, the

triangle is either isoscelels or right angled.

Watch Video Solution

(a2 + b2)sin(A − B) = (a2 − b2)sin(A + B)

15. In any triangle ABC, prove that, 

Watch Video Solution

a3 cos(B − C) + b3 cos(C − A) + c3 cos(A − B) = 3abc.

16. (i) If in a triangle ABC, , then show

that,  or .  

(ii) In in a triangle ABC, 

, show that, one of the angles of the triangle is  or 

Watch Video Solution

a4 + b4 + c4 − 2b2c2 − 2c2a2 = 0

C = 45∘ 135∘

sin4 A + sin4 B + sin4 C = sin2 B sin2 C + 2 sin2 C sin2 A + 2 sin2 A sin2 B

30∘ 150∘

https://dl.doubtnut.com/l/_kv9OJ3cXYrN2
https://dl.doubtnut.com/l/_YHtnOLwcjT3a
https://dl.doubtnut.com/l/_aXHG8RZBfb9m
https://dl.doubtnut.com/l/_WQdbdQJmxPpd


17. If C is a right angle in the triangle ABC, show that,

.

Watch Video Solution

tan− 1
' ' + tan− 1

' ' =
a

b + c

b

c + a

π

4

18. If in any triangle ABC, , prove that, the

triangle is equilateral.

Watch Video Solution

cot A + cot B + cot C = √3

19. In triangle ABC , , then �nd b?

Watch Video Solution

A = 90∘ , B = 45∘ and a = 5

20. In any triangle ABC, if , prove that, the triangle is

right angled.

Watch Video Solution

8R2 = a2 + b2 + c2

https://dl.doubtnut.com/l/_WQdbdQJmxPpd
https://dl.doubtnut.com/l/_QapSe3kmTamv
https://dl.doubtnut.com/l/_ip8rl9ke007r
https://dl.doubtnut.com/l/_rufxRXiFnuUo


21. If the sides of a triangle are in A.P. and the greater and the least angles

are  and  respectively, then show that,

Watch Video Solution

θ ϕ

4(1 − cos θ)(1 − cos ϕ) = cos θ + cos ϕ

22. (i) If the cosines of two of the angles of a triangle, which is not

isosceles, are iversely proportional to the corresponding opposite sides,

show that the triangle is right angled. 

(ii) In a triangle ABC, If A=2B then show that, .

Watch Video Solution

a2 − b2 = bc

23. In triangle ABC , , then �nd b?

Watch Video Solution

A = 60∘ , B = 45∘ and a = 2√3

https://dl.doubtnut.com/l/_8rqUMVC3uKmM
https://dl.doubtnut.com/l/_pteU6V97pQQk
https://dl.doubtnut.com/l/_xjxcODNLf6Xd


24. If the lengths of the sides  and  of the triangle ABC be

a:b:c respectively and the lengths of perpendicular from the circumcenter

upon  and  be x, y, z respectively, then prove that,  

.

Watch Video Solution

−−→
BC,

−−→
CA

−−→
AB

−−→
BC,

−−→
CA

−−→
AB

+ + =
a

x

b

y

c

z

abc

4xyz

25. The perpendicular from the vertices A, B and C of a triangle ABC on

the opposite sides meet at O. If OA=x, OB=y and OC=z, prove that, 

.

Watch Video Solution

+ + =
a

x

b

y

c

z

abc

xyz

26. Two chords of a circle are of lengths a cm and b cm and they subtend

angles  and  respectively at the center of the circl. If the radius of the

circle by r cm, show that, 

 cm.

W t h Vid S l ti

θ 3θ

r = a√
a

3a − b

https://dl.doubtnut.com/l/_5dQpG4Sfhpuz
https://dl.doubtnut.com/l/_KMGP7JZzD5Bs
https://dl.doubtnut.com/l/_F1FBQ4Dvfpip


Watch Video Solution

27. In any triangle ABC, if  then prove that, the

triangle is either isosceles or right angled.

Watch Video Solution

=
cos B + 2 cos A

cos B + 2 cos C

sin C

sin A

28. In any triangle ABC if , show that the

sides of the triangle are in A.P.

Watch Video Solution

cos A + 2 cos B + cos C = 2

29. In any triangle ABC, prove that 

.

Watch Video Solution

+ + ≥
sin A

sin B + sin C

sin B

sin C + sin A

sin C

sin A + sin B

3

2

https://dl.doubtnut.com/l/_F1FBQ4Dvfpip
https://dl.doubtnut.com/l/_5RMXcr4IBk2A
https://dl.doubtnut.com/l/_zYeQC3n6Oj8i
https://dl.doubtnut.com/l/_qkALhkpAaLZ7


Exercise Multiple Choice Questions

30. In any triangle ABC, If , then prove that,

cosAcosB cosC .

Watch Video Solution

b2 = a(c + a), c2 = b(a + b)

= −
1

8

31. If in a triangle ABC, , then show that the

triangle is right angled.

Watch Video Solution

cos2 A + cos2 B + cos2 C = 1

32. In the triangle ABC, If , show

that the triangle is equilateral.

Watch Video Solution

cosec2A +  cosec 2B +  cosec 2C = 4

https://dl.doubtnut.com/l/_hlgZxinXPzFD
https://dl.doubtnut.com/l/_S8j029rZiwof
https://dl.doubtnut.com/l/_kLhkVr8r9x6h


1. In an triangle, ABC, if  and  units then, b=

A.  units

B.  units

C. 1 unit

D. none of these

Answer: A

Watch Video Solution

A = 60∘ , B = 45∘ a = 2√3

2√2

3√2

2. If the sides of triangle be 15 units , 12 units and 9 units then the area (in

sq. units) of the triangle is-

A. 45

B. 54

C. 50

D. 40

https://dl.doubtnut.com/l/_TlpJ0psAAhdT
https://dl.doubtnut.com/l/_81OXB2JuIDNM


Answer: B

Watch Video Solution

3. If , then the triangle ABC is-

A. isosceles

B. right angled

C. equilateral

D. none of these

Answer: B

Watch Video Solution

sin2 B + sin2 C = sin2 A

4. If  and c=1, then the value of angle A is

A. 

a = √3, b = 2

30∘

https://dl.doubtnut.com/l/_81OXB2JuIDNM
https://dl.doubtnut.com/l/_iBZuEqofDWuR
https://dl.doubtnut.com/l/_8BMgDr9vBWzt


B. 

C. 

D. 

Answer: C

Watch Video Solution

45∘

60∘

90∘

5. In any triangle ABC, which of the following is false?

A. a=b cos C - c cos B

B. 

C. 

D. The formula  can be deduced using the formula

of the form 

Answer: A

Watch Video Solution

sin A + sin B > sin C

b2 = c2 + a2 − 2ca cos B

a2 = b2 − 2bc cos A

a = b cos C + c cos B

https://dl.doubtnut.com/l/_8BMgDr9vBWzt
https://dl.doubtnut.com/l/_ev4ErWM3RR34


6. In triangle ABC, state which of the following is the value of (bc cosA +

ca cosB)?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

a2

b2

c2

a2 + b2

7. In triangle ABC, If , state which of the following is true?

A. 

B. 

C. 

B = 90∘

(a − b)2 = c2 − ab

(b − c)2 = a2 − bc

(c − a)2 = b2 − ca

https://dl.doubtnut.com/l/_ev4ErWM3RR34
https://dl.doubtnut.com/l/_gb9bzLi3WArq
https://dl.doubtnut.com/l/_0XmjAXap23Ia


D. 

Answer: D

Watch Video Solution

(c − a)2 = b2 − 2ca

8. In triangle ABC, If cos B= , then the triangle is-

A. equilateral

B. isosceles

C. right angled

D. scalene.

Answer: B

Watch Video Solution

a

2c

https://dl.doubtnut.com/l/_0XmjAXap23Ia
https://dl.doubtnut.com/l/_LGmV4A6PoaJH


9. The circumradius of triangle ABC is 10 units: If  units, state

which of the following is the value of the angle C?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

c = 10√3

60∘

120∘

30∘

90∘

10. In triangle ABC, if (a+b+c)(b+c-a) = 3bc, state which of the following is

the value of the angle A?

A. 

B. 

C. 

30∘

60∘

90∘

https://dl.doubtnut.com/l/_WalsbyGJ6Omx
https://dl.doubtnut.com/l/_bMdMKZVXKcqB


D. 

Answer: B

Watch Video Solution

120∘

11. In triangle ABC, if a=3, b=5 and , state which of the following

is the value of c?

A. 7

B. 6

C. 

D. 

Answer: A

Watch Video Solution

c = 120∘

6.5

7.5

https://dl.doubtnut.com/l/_bMdMKZVXKcqB
https://dl.doubtnut.com/l/_ZrgkPLqhzRmJ


12. If in a , then the ratio of

its sides is-

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

△ ABC, ∠A = 45∘ , ∠B = 60∘ , ∠C = 75∘

2: √6: √3 + 1

√6: 2: √3 + 1

√6: √3 + 1: 2

13. In a triangle, a=2b and A=3B. Mention which of the following is true?

A. The triangle is equilateral

B. The triangle is isosceles

C. The triangle is right angled

D. The existence of such a triangle is not possible.

https://dl.doubtnut.com/l/_mncRWwl9NKOY
https://dl.doubtnut.com/l/_yHnZf2EC5Rjq


Very Short Answer Type Questions

Answer: C

Watch Video Solution

1. In a triangle the sides are in the ratio . Find the

possible values of the angles.

Watch Video Solution

√2: 2: (√3 + 1)

2. If the angles of a triangle are in the ratio  and the circumradius is

10 cm, �nd the lenghts of its sides.

Watch Video Solution

2: 3: 7

3. In  then �nd .

W t h Vid S l ti

△ ABC∠B = 60∘ , c = 2√3, b = 3√2 ∠A

https://dl.doubtnut.com/l/_yHnZf2EC5Rjq
https://dl.doubtnut.com/l/_th0bTDZ8d4mW
https://dl.doubtnut.com/l/_XCv7qd9V7QdS
https://dl.doubtnut.com/l/_WojiizjuSEE7


Watch Video Solution

4. In a triangle ABC the angle  and . Find the

other two angles B and C.

Watch Video Solution

A = 60∘ b : c = (√3 + 1) : 2

5. If the two sides and the included angle are respectively

, �nd the other angles and the third side.

Watch Video Solution

a = √3 + 1, b = 2, ∠C = 60∘

6. Find the angles of the triangle whose sides are  and 

.

Watch Video Solution

,
√3 + 1

2√2

√3 − 1

2√2
√3
2

https://dl.doubtnut.com/l/_WojiizjuSEE7
https://dl.doubtnut.com/l/_Z8rXOBmNqLDp
https://dl.doubtnut.com/l/_KGAjY6JHu55o
https://dl.doubtnut.com/l/_2Lq1mnUOygB0


7. Find the area of the triangle if 

(i)  

(ii)  and s=48 cm  

(iii)  and 

Watch Video Solution

a = 13, b = 14, c = 15

a : b : c = 3: 4: 5

a = + , b = +
x

y

y

z

y

z

z

x
c = +

z

x

x

y

8. If in a triangle ABC, a=3, b=5 and c=7, show that the triangle is obtuse

angled.

Watch Video Solution

9. If , then prove that, .

Watch Video Solution

= =
sin A

3
sin B

3
sin C

4
cos C =

1

9

https://dl.doubtnut.com/l/_JtCJ1sqc2bzA
https://dl.doubtnut.com/l/_jumfrDMOc4NZ
https://dl.doubtnut.com/l/_fSp0lMtjUl48


10. If in a triangle ABC,  then prove that 

.

Watch Video Solution

= a
a − b + c

2
b

b + c − a

∠C = 90∘

11. If a=3, b=4, c=5, �nd the value of .

Watch Video Solution

tan( )
B

2

12. If a=2b and A=3B, �nd the angles of the triangle ABC.

Watch Video Solution

13. (i) 

Watch Video Solution

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

https://dl.doubtnut.com/l/_OvDFTzupaXmW
https://dl.doubtnut.com/l/_s4J1lEqVzwkf
https://dl.doubtnut.com/l/_Ez2eOVQVOOwi
https://dl.doubtnut.com/l/_W3w9weSmFIDG


14. (ii) 

Watch Video Solution

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

15. (iii) 

Watch Video Solution

a(b cos C − c cos B) = b2 − c2

16. (iv)

Watch Video Solution

a2(cos2 B − cos2 C) + b2(cos2 C − cos2 A) + c2(cos2 A − cos2 B) = 0

17. (v) 

Watch Video Solution

2(bc cos A + ca cos B + ab cos C) = a2 + b2 + c2

https://dl.doubtnut.com/l/_nx4tqY5hJ8fQ
https://dl.doubtnut.com/l/_zFBwPF4tXH2n
https://dl.doubtnut.com/l/_GqsV2IqyJ6Al
https://dl.doubtnut.com/l/_0viUp7MSWvV6


Short Answer Type Questions

18. (vi) 

Watch Video Solution

(a2 − b2 − c2)tan A + (a2 − b2 + c2)tan B = 0

19. (vii) 

Watch Video Solution

(b2 + c2 − a2)tan A = (a2 − b2 + c2)tan B

20. (viii)

Watch Video Solution

(b + c − a)tan( ) = (c + a − b)tan( ) = (a + b − c)
A

2
B

2

tan C

2

1. In triangle ABC, 

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

2

sin A

2

https://dl.doubtnut.com/l/_B7ugMrkzcktw
https://dl.doubtnut.com/l/_BkzLvmPr5B2h
https://dl.doubtnut.com/l/_B2lz78FZ3sl7
https://dl.doubtnut.com/l/_sixCkpvUMnpk


Watch Video Solution

2. (ii) 

Watch Video Solution

(b − c)cos( ) = a sin( )
A

2

B − C

2

3. (iii) 

Watch Video Solution

a cos A + b cos B + c cos C = 4R sin A sin B sin C

4. (iv) 

Watch Video Solution

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

5. (v) 

Watch Video Solution

+ + = 0
b2 − c2

cos B + cos C

c2 − a2

cos C + cos A

a2 − b2

cos A + cos B

https://dl.doubtnut.com/l/_sixCkpvUMnpk
https://dl.doubtnut.com/l/_ETZUrm9iADSM
https://dl.doubtnut.com/l/_P73wHnq3WDfW
https://dl.doubtnut.com/l/_yI71rHvtYi6p
https://dl.doubtnut.com/l/_2oS0pgQBsPz6


6. (vi) 

Watch Video Solution

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

4R2

7. (vii) 

Watch Video Solution

(b2 − c2)cos 2A + (c2 − a2)cos 2B + (a2 − b2)cos 2C = 0

8. (viii) 

Watch Video Solution

(b2 − c2)cos 2A + (c2 − a2)cos 2B + (a2 − b2)cos 2C = 0

9. (ix) 

Watch Video Solution

+ + = 0
a2 sin(B − C)

sin A

b2 sin(C − A)

sin B

c2 sin(A − B)

sin C

10. (x) = =
a sin(B − C)

b2 − c2

b sin(C − A)

c2 − a2

c sin(A − B)

a2 − b2

https://dl.doubtnut.com/l/_UzgxlggXPDRh
https://dl.doubtnut.com/l/_Q1HlbBIO6nXu
https://dl.doubtnut.com/l/_Zffj5nTifhzI
https://dl.doubtnut.com/l/_ONnKxtWsiowp
https://dl.doubtnut.com/l/_LLNKc3kCeQZX


Watch Video Solution

11. (xi) 

Watch Video Solution

a2 sin 2B + b2 sin 2A = 4Δ

12. (xii) 

Watch Video Solution

(b + c − a)(cot' ' + cot' ') = 2a cot'
B

2

C

2

A

2

13. (xiii) 

Watch Video Solution

a3 sin(B − C) + b3 sin(C − A) + c3 sin(A − B) = 0

14. (xiv) 

Watch Video Solution

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

2R2

https://dl.doubtnut.com/l/_LLNKc3kCeQZX
https://dl.doubtnut.com/l/_XCGS8CkkeMnV
https://dl.doubtnut.com/l/_8Y4fVAKsQ4TD
https://dl.doubtnut.com/l/_pir7zCjOw5wj
https://dl.doubtnut.com/l/_PW5xrkPQwuv6


15. (xv) 

Watch Video Solution

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

R

16. If , show that, 

Watch Video Solution

C = 60∘ 2a − b = 2c cos B

17. If , show that, 

Watch Video Solution

b + c = 2a 2 sin' ' = sin(B + )
A

2

A

2

18. If  then show that the sides of the

triangle are in A.P.

Watch Video Solution

a cos2
' ' + c cos2

' ' =
C

2

A

2
3b

2

https://dl.doubtnut.com/l/_jiGU5nDnHRGS
https://dl.doubtnut.com/l/_6ysDp49rLQZf
https://dl.doubtnut.com/l/_i5NSanjawtI6
https://dl.doubtnut.com/l/_447nO9Vu5uHH


19. In any triangle ABC, if  then show that, 

.

Watch Video Solution

+ =
1

a + c

1

b + c

3

a + b + c

C = 60∘

20. If  then show that the triangle is isosceles.

Watch Video Solution

2 cos A =
sin B

sin C

21. In triangle ABC , , then �nd B?

Watch Video Solution

a = 2, b = √3 and A = 90∘

22. In any triangle ABC, if cosA cos B + sin A sin B sinC =1 then prove that

the triangle in an isosceles right angled.

Watch Video Solution

https://dl.doubtnut.com/l/_wNTm2iP6N4Rs
https://dl.doubtnut.com/l/_CO1cODdMB0iL
https://dl.doubtnut.com/l/_n3jlctU599G5
https://dl.doubtnut.com/l/_UHZ0mpmg62tk
https://dl.doubtnut.com/l/_YjGP03CVAwIN


23. In any triangle ABC, prove that 

Watch Video Solution

cos A + cos B + cos C ≤
3

2

24. In any triangle ABC, show that .

Watch Video Solution

= tan A
a sin C

b − a cos C

25. If , solve the triangle.

Watch Video Solution

B = 30∘ , b = 3√2 − √6, c = 6 − 2√3

26. In any triangle ABC, if cosA + cos B + cosC , then show that the

triangle is equilateral.

Watch Video Solution

=
3

2

https://dl.doubtnut.com/l/_YjGP03CVAwIN
https://dl.doubtnut.com/l/_xLD4ui0GytqM
https://dl.doubtnut.com/l/_7ETBbhZ664Ix
https://dl.doubtnut.com/l/_WOdwer1oI0Ie
https://dl.doubtnut.com/l/_qq3RFI7wJOLE


Long Answer Type Questions

27. If A,B,C be the angles ofa triangle then prove that

.

Watch Video Solution

(sin A + sin B)(sin B + sin C)(sin C + sin A) > sin A sin B sin C

28. In any triangle ABC, if , show that the

triangle is equilateral.

Watch Video Solution

sin2 A + sin2 B + sin2 C =
9

4

1. The sides of a triangle ABC are  and .

Find the greatest angle of the triangle.

Watch Video Solution

(x2 + x + 1), (2x + 1) (x2 − 1)

https://dl.doubtnut.com/l/_qq3RFI7wJOLE
https://dl.doubtnut.com/l/_Mg7EMJF8BzYK
https://dl.doubtnut.com/l/_RfRh42JFTYWE


2. In a triangle ABC, if 

(where ), prove that the triangle is right angled.

Watch Video Solution

(a2 + b2)sin(A − B) = (a2 − b2)sin(A + B)

a ≠ b

3. If  then show that,  or 

Watch Video Solution

a4 + b4 + c4 + a2b2 = 2c2(a2 + b2) C = 60∘

120∘

4. A wire of length 2 metre is cut into three pieces so as to form the sides

of a triangle. If the two angles of the triangle be  and , �nd an

metre the lengths of the sides. Given 

and .

Watch Video Solution

35∘ 85∘

sin 35∘ = 0.5736, sin 60∘ = 0.8660

sin 85∘ = 0.9962

https://dl.doubtnut.com/l/_LZKNpqu8hqVm
https://dl.doubtnut.com/l/_V00ldKb17UJQ
https://dl.doubtnut.com/l/_0dtcDuysND1q


5. The angles A, B, C of  are in A.P. and . Find A.

Watch Video Solution

△ ABC b : c = √3: √2

6. If in , then prove

that, the triangle is right angled.

Watch Video Solution

△ ABC, tan− 1( ) + tan− 1( ) =
a

b + c

c

a + b

π

4

7. If , then show that,  are in A.P.

Watch Video Solution

=
sin A

sin C

sin(A − B)

sin(B − C)
a2, b2, c2

8. In triangle ABC , , then �nd B?

Watch Video Solution

a = 3, b = 3√3 and A = 30∘

https://dl.doubtnut.com/l/_evaeVaATeYps
https://dl.doubtnut.com/l/_eSlofuNvL35C
https://dl.doubtnut.com/l/_J2rX4i2YoiXz
https://dl.doubtnut.com/l/_Wmhvgrsjb7u8


9. In any triangle ABC, if sin A : sin B: sin C= 4:5:6, then prove that, cosA :

cosB : cosC = 12:9:2

Watch Video Solution

10. In any triangle ABC, if  are in A.P.,

prove that, cosA, cosB, cosC are also in A.P.

Watch Video Solution

tan( ), tan( ), tan( )
A

2
B

2

C

2

11. If h be the length of the perpendicular drawn from A on BC in the

triangle ABC, show that, .

Watch Video Solution

h =
a sin B sin C

sin(B + C)

12. If D is the mid-pointof the side BC of a triangle ABC and

, then show that ∠BAD = θ, ∠CAD = ϕ cot θ − cot ϕ = cot B − cot C

https://dl.doubtnut.com/l/_xeHeZDtPfWVY
https://dl.doubtnut.com/l/_Gmq7uXqUkK9t
https://dl.doubtnut.com/l/_xxIYmUMvAr2j
https://dl.doubtnut.com/l/_nLEFLqF9Bceh


.

Watch Video Solution

13. The sides of a triangle are 4,5,6 cm. Show that its smallest angle is half

of its greatest angle.

Watch Video Solution

14. ABC is a triangle and D is the middle point of BC. If AD is perpendicular

to AC, prove that, cosA cos C 

Watch Video Solution

= (2 )
c2 − a2

3ca

15. In any triangle ABC, if  then prove that, the

triangle is either isosceles or right angled.

Watch Video Solution

=
cos A + 2 cos C

cos A + 2 cos B

sin B

sin C

https://dl.doubtnut.com/l/_nLEFLqF9Bceh
https://dl.doubtnut.com/l/_E3vWWYpp8ofo
https://dl.doubtnut.com/l/_FpSvxbXwYQuL
https://dl.doubtnut.com/l/_kDbKTvoArh6H


16. If x,y,z are altitudes of the triangle ABC, through the vertices A,B, C

respectively, then prove that,  where R is

the circumradius of the triangle.

Watch Video Solution

+ + =
cos A

x

cos B

y

cos C

z

1

R

17. In any triangle PQR, . If  and  are the roots of

the equation , then show that, a+b=c.

Watch Video Solution

∠R =
π

2
tan'

P

2
tan'

Q

2

ax2 + bx + c = 0(a ≠ 0)

18. In triangle ABC, if  then show

that, its sides a,b,c are in A.P.

Watch Video Solution

3(tan' ' + tan' ') = 2 cot'
A

2
C

2
B

2

https://dl.doubtnut.com/l/_0pLPY4Iypq4v
https://dl.doubtnut.com/l/_gOfHlSiyDqxU
https://dl.doubtnut.com/l/_ANdHwpC2gbUV


19. In the triangle ABC if 

 �nd the angle A.

Watch Video Solution

+ + = +
2 cos A

a

cos B

b

2 cos C

c

a

bc

b

ca

20. If in the triangle ABC,  and  are two roots of

the equation  then show that p+q=r.

Watch Video Solution

C =
π

2
tan' ' , tan'

A

2

B

2

px2 + qx + r = 0(p ≠ 0)

21. In the triangle ABC, if , prove that 

.

Watch Video Solution

= =
b + c

11
c + a

12
a + b

13

= =
cos A

7
cos B

19

cos C

25

22. In the triangle ABC, two sides b,c and angle B are given, side a has two

values  and . Show that .a1 a2 |(a1 − a2)| = 2√b2 − c2 sin2 B

https://dl.doubtnut.com/l/_6Gu65pBDbr6p
https://dl.doubtnut.com/l/_NjMiHYUYt8iG
https://dl.doubtnut.com/l/_jgonKhDxciXQ
https://dl.doubtnut.com/l/_4lmAiBj1hs3s


Sample Questions For Competitive Exams

Watch Video Solution

1. In triangle ABC if  then the values of B will

be-

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

a4 + b4 + c4 = 2a2b2 + 2b2c2

45∘

135∘

120∘

60∘

2. The sides of a  satisfy the equation 

, then-

△ ABC

2a2 + 4b2 + c2 = 4ab + 2ac

https://dl.doubtnut.com/l/_4lmAiBj1hs3s
https://dl.doubtnut.com/l/_4etj2BrOAtTm
https://dl.doubtnut.com/l/_F4ocirVdwfUa


A. the triangle is isoceles

B. the triangle is obtuse

C. 

D. 

Answer: A::C::D

Watch Video Solution

B =
cos − 1 7

8

A =
cos − 1 1

4

3. If the sides of right angled triangle are in G.P then the cosines of the

acute angle of the triangle are-

A. 

B. 

C. 

D. 

Answer: A::C::D

√5 − 1

2

√5 + 1

2

√√5 − 1

2

−(√5) − 1

2

https://dl.doubtnut.com/l/_F4ocirVdwfUa
https://dl.doubtnut.com/l/_1RSYjT6Ew60i


Watch Video Solution

4. In , if , then-

A. Area of triangle is 

B. Circumradious is equal to 

C. Area of triangle is 

D. Circumradius is equal to 

Answer: A::B

Watch Video Solution

△ ABC cos' ' = √
A

2

b + c

2c

ab
1

2

c
1

2

bc
1

2

a
1

2

5. In a triangle

, then its angle A is equal to-

A. 

sin4 A + sin4 B + sin4 C = sin2 B sin2 C + 2 sin2 C sin2 A + 2 sin2 A sin2 B

30∘

https://dl.doubtnut.com/l/_1RSYjT6Ew60i
https://dl.doubtnut.com/l/_3zGXuzP2psrS
https://dl.doubtnut.com/l/_SIMth67uzMy0


Integer Answer Type

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

120∘

150∘

60∘

1. ABC is a right angled triangle, then the value of

 will be-

Watch Video Solution

sin2 A + sin2 B + sin2 C

2. In , if 3a = b+c then the value of  will be-

Watch Video Solution

△ ABC cot' ' cot'
B

2

C

2

https://dl.doubtnut.com/l/_SIMth67uzMy0
https://dl.doubtnut.com/l/_yLM5UHTS4LXG
https://dl.doubtnut.com/l/_vI1aexyK444h


Comprehension Type

3. A triangle ABC is inscirbed in a circle. If half the sum of the square of its

three sides is equal to twice the square of the diameter of the circle, then

the value of  will be-

Watch Video Solution

sin2 A + sin2 B + sin2 C

4. In  and  then the value of 

 is-

Watch Video Solution

△ ABC, ∠A = 60, b = √3 + 1 c = √3 − 1

tan( )
B − C

2

5. In  , then the value of 

 will be-

Watch Video Solution

△ ABC ∠A = 60∘

(1 + + )(1 + − )
a

c

b

c

c

b

a

b

https://dl.doubtnut.com/l/_7x94iKKl4fbe
https://dl.doubtnut.com/l/_vcNnunDsQVXr
https://dl.doubtnut.com/l/_6cl5JNJct0pM
https://dl.doubtnut.com/l/_9U8WZ4gCkqoM


1. ABC is a triangle where a=6, b=3 and   

(i) Area of the triangle ABC (in sq. units) is-

A. 9

B. 12

C. 11

D. 10

Answer: A

Watch Video Solution

cos(A − B) =
4

5

2. ABC is a triangle where a=6, b=3 and   

Value of angle C is-

A. 

B. 

C. 

cos(A − B) =
4

5

3π

4

π

4

π

2

https://dl.doubtnut.com/l/_9U8WZ4gCkqoM
https://dl.doubtnut.com/l/_OqF2NfLQ36P0


D. 

Answer: C

Watch Video Solution

π

3

3. ABC is a triangle where a=6, b=3 and   

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

cos(A − B) =
4
5

1

2√5

1

√3

1

√5

2

√5

https://dl.doubtnut.com/l/_OqF2NfLQ36P0
https://dl.doubtnut.com/l/_06MO4qtNwOgo


4.  are altitudes of a triangle ABC from the vertices A, B, C and 

 is the area of the triangle, 

The value of  is equal to-

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

P1, P2, P3

Δ

+ +
1

p2
1

1

p2
2

1

p2
3

a + b + c

Δ

a2 + b2 + c2

4Δ2

a2 + b2 + c2

Δ2

5.  are altitudes of a triangle ABC from the vertices A, B, C and 

 is the area of the triangle, 

The value of  is equal to-

A. 

P1, P2, P3

Δ

P − 1
1 + P − 1

2 + P − 1
3

2S

Δ

https://dl.doubtnut.com/l/_6WY2873u8Fbe
https://dl.doubtnut.com/l/_8cA6FwF3yjTp


B. 

C. 

D. none of these

Answer: D

Watch Video Solution

2

r

8R

abc

6.  are altitudes of a triangle ABC from the vertices A, B, C and 

 is the area of the triangle, 

The value of  is equal to-

A. 

B. 

C. 

D. none of these

Answer: A

P1, P2, P3

Δ

+ +
cos A

P1

cos B

P2

cos C

P3

1

R

a2 + b2 + c2

2R

Δ

2R

https://dl.doubtnut.com/l/_8cA6FwF3yjTp
https://dl.doubtnut.com/l/_mrwgXAYxeRzT


Assertion Reason Type

Watch Video Solution

1. Statement-I: In  

Statement-II: In , sum of two sides is always greater than the

third side.

A. Statement-I is true, statement-II is true and statement-II is a correct

explanation for statement- I.

B. Statement-I is true, Statement-II is true but Statement-II is not a

correct explanation of Statement-I.

C. Statement-I is true, Statement-II is false.

D. Statement-I is false, Statement-II is true.

Answer: A

Watch Video Solution

△ ABC, sin A + sin B > sin C

△ ABC

https://dl.doubtnut.com/l/_mrwgXAYxeRzT
https://dl.doubtnut.com/l/_BhLHgsxWcT7c


2. Prove that 

Watch Video Solution

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

https://dl.doubtnut.com/l/_4r52aH7iLU5L

