
MATHS

BOOKS - ARIHANT MATHS (ENGLISH)

PROPERTIES AND SOLUTION OF TRIANGLES

Examples

1. Find the angles of the triangle whose sides are 

Watch Video Solution

3 + √3, 2√3 and √6.

2. The sides of a tringle are 8 cm, 10 cm and 12 cm. Prove that the greatest

angle is double of the smalest angle.

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_2dnUwIx4Xqr0
https://dl.doubtnut.com/l/_OCWxjtCqq3x5
https://dl.doubtnut.com/l/_NaNLykjTdQZb


3. With usual notations, if in a triangle  ,

then prove that: 

Watch Video Solution

ABC = =
b + c

11

c + a

12

a + b

13

= =
cosA

7

cosB

19

cosC

25

4. The sides of a triangle are three consecutive natural numbers and its

largest angle is twice the smalles one. Determine the sides of the triangle.

Watch Video Solution

5. In the triangle ABC, lines  and  are drawn so that angles

OAB, OBC and OCA are each equal to , prove that

Watch Video Solution

OA, OB OC

ω

cot ω = cot A + cot B + cot C

https://dl.doubtnut.com/l/_NaNLykjTdQZb
https://dl.doubtnut.com/l/_nPc5gq2dfEmq
https://dl.doubtnut.com/l/_5yHunjbZDmab


6. Solve 

 in terms of k, where k is permeter of the 

Watch Video Solution

b cos2 + c cos2C

2

B

2
ΔABC.

7. In a  then  are in

Watch Video Solution

ΔABC, c cos2 + a cos2 = ,
A

2
C

2
3b
2

a, b, c

8. In a  Determine the 

Watch Video Solution

ΔABC, a = 2b and |A − B| = .
π

3
∠C.

9. In a  the tangent of hald the di�erence of two angle is one-

third the tangent of half the sum of the angle. Determine the ratio of the

sides opposite to the angles.

Watch Video Solution

ΔABC,

https://dl.doubtnut.com/l/_AD5n1LP1suDi
https://dl.doubtnut.com/l/_7XkXtXnDvMvF
https://dl.doubtnut.com/l/_OT7awYjJXbVQ
https://dl.doubtnut.com/l/_7DyKFZQaDnTU


10. If the angles of a triangle are , and the included side is 

 cm, then

Watch Video Solution

30∘ and 45∘

(√3 + 1)

11. Consider the following statements concerning a  

(i) The sides a,b,c and area of triangle are rational. 

(ii)   

(iii)  are rational .  

Prove that 

Watch Video Solution

ΔABC

a, tan , tan
B

2
C

2

a, sinA sinB, sinC

(i) ⇒ (ii) ⇒ (iii) ⇒ (i)

12. Prove that 

Watch Video Solution

+ =
r1 − r

a

r2 − r

b

c

r3

https://dl.doubtnut.com/l/_7DyKFZQaDnTU
https://dl.doubtnut.com/l/_9KtlOahPy5TR
https://dl.doubtnut.com/l/_DpgMyTd4Op29
https://dl.doubtnut.com/l/_Lj2aG6ZOl6J6
https://dl.doubtnut.com/l/_XNgKAxHqZI3o


13. If in a triangle , prove that the triangle is right

angled

Watch Video Solution

r1 = r2 + r3 + r

14. In any  prove the following : 

Watch Video Solution

ΔABC, r1 = r cot( )cot( )
B

2
C

2

15. In a right angles triangle, prove that 

Watch Video Solution

r + 2R = s.

16. The exradii  and  of  are in H.P. Show that its sides 

 are in 

Watch Video Solution

r1, r2 r3 △ ABC

a, bandc A
.
P .

https://dl.doubtnut.com/l/_XNgKAxHqZI3o
https://dl.doubtnut.com/l/_hE9VycDkeowI
https://dl.doubtnut.com/l/_cyIsrGB7VB23
https://dl.doubtnut.com/l/_rExyq5xT9TwQ


17. Find the ratio of the circum-radius and the inradius of  whose

sides are in the ratio 

Watch Video Solution

ΔABC,

4: 5: 6.

18. Find the ratio of  where l is the incentre of 

Watch Video Solution

IA : IB : IC, ΔABC.

19. If the sides of a triangle are in GP and its largest angle is twice tha

smallset then the common ratio r satis�es the inequality

Watch Video Solution

20. The equation  where a,b,c are the side of a 

 and the equation  have a common root. Find

measure for 

ax2 + bx + c = 0,

ΔABC, x2 + √2x + 1 = 0

∠C.

https://dl.doubtnut.com/l/_9cYRDWICMONp
https://dl.doubtnut.com/l/_lqp4YkL0HA2F
https://dl.doubtnut.com/l/_VbWoCXf0YO4G
https://dl.doubtnut.com/l/_D0Y9CkAdUG6x


Watch Video Solution

21. In triangle  if  are in  then  are

in ____________ progression.

Watch Video Solution

ABC, cot A, cot B, cot C A
.
P ., a2, b2, c2

22. Find the Side of pedal triangle and Circum-Radius of pedal Triangle ?

Watch Video Solution

23. Find the ratio of the circum-radius and the inradius of  whose

sides are in the ratio 

Watch Video Solution

ΔABC,

4: 5: 6.

https://dl.doubtnut.com/l/_D0Y9CkAdUG6x
https://dl.doubtnut.com/l/_SdmbNsDphaZt
https://dl.doubtnut.com/l/_3KnWCnUxvd29
https://dl.doubtnut.com/l/_eno9I5ls2jWo


24. In a triangle ABC  are excentre of triangle then show that

Watch Video Solution

I1, I2, I3

II1. II2. II3 = 16R2r.

25. Prove that the locus of a point that is equidistant from both axis is

y=x.

Watch Video Solution

26. If g, h, k denotes the side of a pedal triangle, then prove that 

Watch Video Solution

+ + =
g

a2

h

b2

k

c2

a2 + b2 + c2

2abc

27. If  are respectively perpendiculars from the circumcentre on the

sides of the , the value of 

x, y, z

ΔABC + + − =
a

x

b

y

c

z

abc

4xyz

https://dl.doubtnut.com/l/_nL71svrizzJi
https://dl.doubtnut.com/l/_84PBFJyzrS6s
https://dl.doubtnut.com/l/_7s8dVwyyXJWY
https://dl.doubtnut.com/l/_l766CTlIi4Ji


Watch Video Solution

28. If O, H and G represents circum centre, orthocentre and centroid

respectively, then show 

 We have,

Watch Video Solution

HG :GO = 2: 1.

29. In  it is given distance between the circumcentre (O) and

orthocentre (H) is . If Q is the midopoint of

OH, then AQ is

Watch Video Solution

ΔABC

R√1 − 8 cosA cosB cosC

30. Find the distance between the circumcentre and the incentre of the

Watch Video Solution

ΔABC.

https://dl.doubtnut.com/l/_l766CTlIi4Ji
https://dl.doubtnut.com/l/_TYSYvNkgF5I5
https://dl.doubtnut.com/l/_TcCqAbpmc3VG
https://dl.doubtnut.com/l/_lLkCLyVNy6xW


31. about to only mathematics

Watch Video Solution

32. If the area of the circle is  and the area of the regular pentagon

inscribed in the circle is  then �nd the ratio 

Watch Video Solution

A1

A2, .
A1

A2

33. The area of a cyclic quadrilateral ABCD is  The radius of the

circle circumscribing cyclic quadrilateral is 1.  then

�nd BC. CD.

Watch Video Solution

.
(3√3)

4

IfAB = 1, BD = √3,

34. A regular pentagon and a regular decagon have the same perimeter,

prove that their areas are as 2: √5.

https://dl.doubtnut.com/l/_muEPM7hi9GSy
https://dl.doubtnut.com/l/_RY5v2Jo271rp
https://dl.doubtnut.com/l/_ABbJJ19qd71q
https://dl.doubtnut.com/l/_IYonGtheUVWa


Watch Video Solution

35. If the sides of a cyclic quadrilateral are 3,3,4,4, show that a circle be

inscribed in it.

Watch Video Solution

36. The two adjacent sides of a cyclic quadrilateral are  and the

angle between them is  If the area of the quadrilateral is  , �nd

the remaining two sides.

Watch Video Solution

2and5

600. 4√3

37. If a,b,c,d are the side of a quadrilateral, then �nd the the minimuym

value of 

Watch Video Solution

a2 + b2 + c2

d2

https://dl.doubtnut.com/l/_IYonGtheUVWa
https://dl.doubtnut.com/l/_s8Qw5r9gMtuO
https://dl.doubtnut.com/l/_ZdobY8q4jVdw
https://dl.doubtnut.com/l/_KlcOEyV9LubH
https://dl.doubtnut.com/l/_CKwqtgZjIfEY


38. In any triangle ABC, the sides are 6 cm, 10 cm and 14 cm. Then the

triangle is obtuse angled with the obtuse angle equal to

Watch Video Solution

39. If a, b and A are given in a triangle and  are possible values of the

third side, then prove that 

Watch Video Solution

c1, c2

c2
1 + c2

2 − 2c1c2 cos 2A = 4a2 cos2 A

40. about to only mathematics

Watch Video Solution

41. Two hagsta�s stand on a horizontal plane. A and B are two points on

the line joining their feet and between them. The angles of elevation of

the tops of the �agsta�s as seen from A are  and  and as seen30∘ 60∘

https://dl.doubtnut.com/l/_CKwqtgZjIfEY
https://dl.doubtnut.com/l/_WKpSvg5ZP7Mf
https://dl.doubtnut.com/l/_QJyrXXh5KMGQ
https://dl.doubtnut.com/l/_iRYrQjT1WU1l


from B are and . If AB is 30 m, then the distance between the

�agsta�s is

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

60∘ 45∘

30 + 15√3

45 + 15√3

60 − 15√3

60 + 15√3

42. In a cubicul hall  with each side  is the centre of

the walls  is the midpoint of the side  the angle of

elevation of  at the Point  is

A. 

B. 

ABCDPQRS 10m, G

BCRQ and T AB,

G T

sin− 1( )
1

√3

cos − 1( )
1

√3

https://dl.doubtnut.com/l/_iRYrQjT1WU1l
https://dl.doubtnut.com/l/_auu3vQntRbOC


C. 

D. 

Answer: A::C

Watch Video Solution

tan− 1( )
1

√3

cot − 1( )
1

√3

43. Each side of an equilateral triangle subtends an angle of  at the

top of a tower h m high located at the centre of the triangle. If a is the

length of each side of the triangle, then

A. 

B. 

C. 

D. 

Answer: A::B::C

Watch Video Solution

60∘

3a2 = 2h2

2a2 = 2h2

a2 = 3h2

3a2 = h2

https://dl.doubtnut.com/l/_auu3vQntRbOC
https://dl.doubtnut.com/l/_hOJBMrqjVXHY


44. If  , then  is

equilateral (b) isosceles (c) scalene (d) none of these

A. equilateral

B. isosceles

C. scalene

D. None of these

Answer: A::B::C

Watch Video Solution

+ + = 1
tan2(π − A)

4

tan2(π − B)

4

tan2(π − C)

4
ABC

45. In  then  is equal to

A. 

B. 

C. 

ΔABC, a2 + c2 = 2002b2 cot A + cot C

cot B

1

2001

2

2001

3

2001

https://dl.doubtnut.com/l/_hOJBMrqjVXHY
https://dl.doubtnut.com/l/_8fx8y2LM7q8H
https://dl.doubtnut.com/l/_9rLHgh51BUd8


D. 

Answer: B

Watch Video Solution

4
2001

46. In  and D lies between A and B such

that  then the length CD equals

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ΔABC, if AC = 8, BC = 7

AD = 2, BD = 4,

√46

√48

√51

√75

https://dl.doubtnut.com/l/_9rLHgh51BUd8
https://dl.doubtnut.com/l/_2VoysyXgEtvg


47. In a triangle ABC, if

 then the

triangle is

A. isosceles

B. right angled

C. equilateral

D. obtuse angled

Answer: A::B::C::D

Watch Video Solution

(a + b + c)(a + b − c)(b + c − a)(c + a − b) =
8a2b2c2

a2 + b2 + c2

48. Consider a  and let a, b and c denote the lengths of the sides

opposite to vertices A, B and C, repectively.

 then  B is equal to

A. 

ΔABC

if a = 1, b = 3 and C = 60∘ , sin2

27
28

https://dl.doubtnut.com/l/_pe13xjKAYdkX
https://dl.doubtnut.com/l/_w6BzVxT0R9aD


B. 

C. 

D. 

Answer: B

Watch Video Solution

3

28

81

28

1

3

49. In  then  is

equal to

A. 

B. 1

C. 

D. 

Answer: A

Watch Video Solution

ΔABC, if cosA + sinA − = 0,
2

cosB + sinB

a + b

c

√2

1

√2

2√2

https://dl.doubtnut.com/l/_w6BzVxT0R9aD
https://dl.doubtnut.com/l/_8BqhoCK0vzgD


50. In a triangle  if  then the

values of  for which there are 2 possible triangles is given by(All symbols

used have usual meaning in a triangle.)

A. (a)

B. (b)

C. (c)

D. (d)

Answer: A::B

Watch Video Solution

ABC, ∠A = 30∘ , b = 10 and a = x,

x

5 < x < 10

x <
5
2

< x < 10
5

3

< x < 10
5
2

51. In a  are points on AC and AB

respectively such that  if  then 

 is a root of the equation

ΔABC, AB = AC, P and Q

CB = BP = PQ = QA. ∠AQP = θ,

tan2 θ

https://dl.doubtnut.com/l/_8BqhoCK0vzgD
https://dl.doubtnut.com/l/_KpmLFKFZD4Jf
https://dl.doubtnut.com/l/_9k9snn9q1XfG


A. 

B. 

C. 

D. 

Answer: A::B::C

Watch Video Solution

y3 + 21y2 − 35y − 12 = 0

y3 − 21y2 + 35y − 12 = 0

y3 − 21y2 + 35y − 7 = 0

12y3 − 35y2 + 35y − 12 = 0

52. The angle of elevation of the top of a tower a point A due south of it

is  and from a point B due west of it is  .If the height of the tower

is 100 meters ,then �nd the distance AB.

A. 150 m

B. 200 m

C. 173.2 m

D. 141.4 m

30∘ 45∘

https://dl.doubtnut.com/l/_9k9snn9q1XfG
https://dl.doubtnut.com/l/_itzAfl8hgGF0


Answer: A::B

Watch Video Solution

53. An aeroplane �ying horizontally 1 km above the ground is observed at

an elevation of  . After 10 seconds, its elevation is observed to be  .

Find the speed of the aeroplane in km/hr.

A. 240

B. 

C. 

D. None of these

Answer: A::B::C::D

Watch Video Solution

60o 30o

240√3

60√3

https://dl.doubtnut.com/l/_itzAfl8hgGF0
https://dl.doubtnut.com/l/_S14CyLIl2w8x


54. In , the ratio  is not always equal to

(All symbols used have usual meaning in a triangle.)

A. 2R, where R is the circumradius

B.  where  is the area of the triangle

C. 

D. 

Answer: A::B::C::D

Watch Video Solution

ΔABC = =
a

sinA

b

sinB

c

sinC

,
abc

2Δ
Δ

(a2 + b2 + c2)
2

3

1
2

(abc)
2
3

(h1h2h3)
1
3

55. Let ABCD be a cyclic quadrilateral such that

 and area of quadrilateral  Which

of the following is/are correct ?

A. The value of  is equal to 19

B. The sum of all positive value of product AC. BD I is equal to 35

AB = 2, BC = 3, ∠B = 120∘ = 4√3.

(AC)2

https://dl.doubtnut.com/l/_rDVSYhqiCuQN
https://dl.doubtnut.com/l/_0CZxFzeoaimX


C. The sum of all posible value of  is equal to 29

D. The value of  can be 4

Answer: B

Watch Video Solution

(AD)2

(CD)2

56. In a triangle ABC, which of the following quantities denote the area of

the triangles 

Watch Video Solution

a2 − b2

2

sinA sinB

sin(A − B)

57. Consider the system of equations 

  

The number of values of , when the system has solution for

permissible values of a, is/are

A. 

sinx cos 2y = (a2 − 1)
2

+ 1, cos x sin 2y = a + 1

x ∈ [0, 2π]

( , )
−π

2
−π

2

https://dl.doubtnut.com/l/_0CZxFzeoaimX
https://dl.doubtnut.com/l/_V3fPNWexdqRl
https://dl.doubtnut.com/l/_dOrMTxcMbfvI


B. 

C. 

D. 

Answer: A::B::C::D

Watch Video Solution

( , )
π

2

3π

2

( , )
3π

2

−π

2

( , )
−π

2

3π

2

58. In a triangle ABC, let  , then which of the

following holds good?

A. 

B. 

C. =

D. 

Answer: A::B::C

Watch Video Solution

2a2 + 4b2 + c2 = 2a(2b + c)

cosB =
−7
8

sin(A − C) = 0

r

r1

1

5

sinA : sinB : sinC = 1: 2: 1

https://dl.doubtnut.com/l/_dOrMTxcMbfvI
https://dl.doubtnut.com/l/_ahTFanh0v6Bv


59. In AABC, angle A, B and C are in the ratio 1:2:3, then which of the

following is (are) correct? (All symbol used have usual meaning in a

triangle.)

A. Circum-radius of 

B. 

C. Permimeter of 

D. Area of 

Answer: A::B::C

Watch Video Solution

ΔABC = c

a : b : c = 1: √3: 2

ΔABC = 3 + √3

ΔABC = c2√3

8

60. If the length of tangents from  to the incircle of  are 

 then which of the following is(are) correct? (All symbols used have

usual meaning in a triangle.

A, B, C ΔABC

4, 6, 8

https://dl.doubtnut.com/l/_ahTFanh0v6Bv
https://dl.doubtnut.com/l/_ll0abTNjpGJD
https://dl.doubtnut.com/l/_Iu0EuCZCJQEU


A. Area of 

B.  are in HP

C. a,b,c are in AP

D. 

Answer: B

Watch Video Solution

ΔABCis12√6

r1, r2, r3

r =
4√6

3

61. In triangle ABC, let b = 10, c = 10  and R = 5  then which of the

following are correct

A. Area of triangle ABC is 50.

B. Distance between orthocentre and circumcetre iss 

C. Sum of circum-radius and in-radius of  is equal to 10.

D. Length of internal angle bisector of  of  is 

Answer: A::B::C

√2 √2

5√2.

△ ABC

∠ABC ΔABC .
5

2√2

https://dl.doubtnut.com/l/_Iu0EuCZCJQEU
https://dl.doubtnut.com/l/_G0pMQq26iIT2


Watch Video Solution

62. Let 'l' is the length of median from the vertex A to the side BC of a

. Then

A. 

B. 

C. 

D. 

Answer: A::B::C::D

Watch Video Solution

ΔABC

4l2 = 2b2 + 2c2 − a2

4l2 = b2 + x2 + 2bc cosA

4l2 = a2 + 4bosA

4l2 = (2s − a)2 − 4bc sin2 A

2

63. If a right angled  of maximum area is inscribled within a circle

of radius R, then  representes area of 

represent in-radius and ex-radii, and s is the semi-perimeter of 

then

ΔABC

(δ ΔABC and r, r1, r2, r3

ΔABC,

https://dl.doubtnut.com/l/_G0pMQq26iIT2
https://dl.doubtnut.com/l/_g5YvXESClGBM
https://dl.doubtnut.com/l/_Ev2DPVn3v5sG


A. 

B. 

C. 

D. 

Answer: A,B,C,D

Watch Video Solution

Δ = R2

+ + =
1

r1

1

r2

1

r3

√2 + 1

R

r = (√2 − 1)R

s = (1 + √2)R

64. Statement I In a  and r is inradius and 

 are the exradii opposite to angle A,B,C respectively, then

 

Statement II For, 

A. Statement I is True, Statement II is True, Statement II is a correct

explanation for Statement I.

B. Statement I is True, Statement II is True, Statement II is NOT a

correct explanation for Statement I.

ΔABC, if a < b < c

r1, r2, r3

r < r1 < r2 < r3.

ΔABCr1r2 + r2r3 + r3r1 =
r1r2r3

r

https://dl.doubtnut.com/l/_Ev2DPVn3v5sG
https://dl.doubtnut.com/l/_u6YZGZY9hH3G


C. Statement I is True, Statement II is False.

D. Statement I is False, Statement II is True.

Answer: A::B::C::D

Watch Video Solution

65. Statement I If the sides of a triangle are 13, 14 15 then the radius of in

circle =4 

Statement II In where 

A. Statement I is True, Statement II is True, Statement II is a correct

explanation for Statement I.

B. Statement I is True, Statement II is True, Statement II is NOT a

correct explanation for Statement I.

C. Statement I is True, Statement II is False.

D. Statement I is False, Statement II is True.

aΔABC, Δ = √s(s − a)(s − b)(s − c)

s = and r =
a + b + c

2

Δ

s

https://dl.doubtnut.com/l/_u6YZGZY9hH3G
https://dl.doubtnut.com/l/_P2N68yyeyScB


Answer: A::B::D

Watch Video Solution

66. Statement I In  has the value equal to  

Statement II in   

A. Statement I is True, Statement II is True, Statement II is a correct

explanation for Statement I.

B. Statement I is True, Statement II is True, Statement II is NOT a

correct explanation for Statement I.

C. Statement I is True, Statement II is False.

D. Statement I is False, Statement II is True.

Answer: C

Watch Video Solution

aΔABC, ∑
cos2 A

2

a
.

s2

abc

aΔABC, cos = √
A

2

(s − b)(s − c)

bc

cos = √ , cos = √
β

2

(s − a)(s − c)

ac

c

2

(s − a)(s − b)

ab

https://dl.doubtnut.com/l/_P2N68yyeyScB
https://dl.doubtnut.com/l/_nukoFQwWVnZd


67. If  then area of the equilateral triangle  is equal to

A. a) 

B. b) 

C. c) 

D. d) 

Answer: A::B::C::D

Watch Video Solution

side(a) = 4 ΔABC

3√2

2

3

4√3

3√2

68. In triangle ABC let tanA=1, tanB= 2, tanC=3 and c= 3, The radius of the

circle circumscribing the triangle ABC, is equal to 

A.  

B. 

√10

2

√5

https://dl.doubtnut.com/l/_nukoFQwWVnZd
https://dl.doubtnut.com/l/_WOs4OtdvBHqs
https://dl.doubtnut.com/l/_Lxp7ZR42zj9u


C. 

D. 

A. 

B. 

C. 

D. 

Answer: A::B::C::D

Watch Video Solution

√10

√5

2

√10

2

√5

√10

√5

2

69. Let  denote the area of the  be the area of its pedal

triangle. If  then k is equal to

Watch Video Solution

Δ ΔABC and Δp

Δ = kΔp,

70. If sinx=1, then x is equal to

https://dl.doubtnut.com/l/_Lxp7ZR42zj9u
https://dl.doubtnut.com/l/_SRBcnehX6Vqa
https://dl.doubtnut.com/l/_SRQ94FBbyuxF


A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

π

9

2π

9

π

3

71. If the sum of squares of two sides is equal to square of third side then

 is

A. Equilateral

B. Isosceless

C. Scalene

D. Right angled

Answer: D

ΔABC

https://dl.doubtnut.com/l/_SRQ94FBbyuxF
https://dl.doubtnut.com/l/_CzHdoNljXtue


Watch Video Solution

72. Which of the following is true?

A. 

B. 

C. 

D. 

Answer: A::C::D

Watch Video Solution

Bc > AC

AC = AB

AC > AB

BC = AC

73. If l, m, n denote the side of a pedal triangle, then  is

equal to

A. (a)

B. (b)

+ +
l

a2

m

b2

n

c2

a2 + b2 + c2

a3 + b3 + c2

a2 + b2 + c2

2abc

https://dl.doubtnut.com/l/_CzHdoNljXtue
https://dl.doubtnut.com/l/_rACEsHAh2Ffd
https://dl.doubtnut.com/l/_LDMg491P9GBg


C. (c)

D. (d)

Answer: B

Watch Video Solution

a3 + b3 + c3

abc(a + b + c)

+ +
1

a

1

b

1

c

74. If R be circum-radius of  then circum-radius of a pedal  is

A. R

B. 

C. 

D. 

Answer: D

Watch Video Solution

aΔ, Δ

2R
3

R

3

R

2

https://dl.doubtnut.com/l/_LDMg491P9GBg
https://dl.doubtnut.com/l/_Q9b0GNyBvM8Q


75. The in-radius of pedal  of a  is

A. 

B. 

C. 

D. 

Answer: A::B::C::D

Watch Video Solution

Δ ΔABC

R

2

R sinA sinB sinC

2R cosA cosB cosC

4R sin sin sin
A

2
b

2

C

2

76. In a triangle ABC, if , then �nd the value of 

,

Watch Video Solution

r1 + r3 + r = r2

(sec2 A + csc2 B − cot2 C)

77. In  let  then �nd area of ΔABC, b = 6, c = 10 and r1 = r2 + r3 + r

ΔABC.

https://dl.doubtnut.com/l/_LflAmeEp6hiV
https://dl.doubtnut.com/l/_AZm16PPwOQh3
https://dl.doubtnut.com/l/_LZlzTxQCBSkn


Watch Video Solution

78. Consider on obtuse angle triangles with side 8 cm, 15 cm and  cm

(largest side being 15 cm). If  is an integer, then �nd the number of

possible triangels.

Watch Video Solution

×

×

79. let  be a right angled triangle at If the inscribed circle touches

the side at  and  then �nd the area of triangle 

.

Watch Video Solution

ABC C.

AB D (AD)(BD) = 11,

ABC.

80. Consider a  and let a,b, and c denote the leghts of the sides

opposite to vertices A,B and C, respectively. Suppose 

and H be the orthocentre. Find 

W t h Vid S l ti

ΔABC

a = 2, b = 3, c = 4

15(HA)2.

https://dl.doubtnut.com/l/_LZlzTxQCBSkn
https://dl.doubtnut.com/l/_qSkDpDMnGTso
https://dl.doubtnut.com/l/_o4uwR01vTZ8P
https://dl.doubtnut.com/l/_lqt08JKBlKUS


Watch Video Solution

81. In a triangle ABC, the internal angle bisector of  meets AC at K.

If , then �nd the length of side AB.

Watch Video Solution

∠ABC

BC = 2, CK = 1 and BK =
3√2

2

82. Triangle  has  Let  be

the circumcentre of the  If the length of perpendicular from the

point  on  can be expressed as a rational  in the lowest form

then �nd 

Watch Video Solution

ABC AC = 13, AB = 15 and BC = 14. 'O'

ΔABC.

'O' BC
m

n

(m + n).

83. Two sides of a tariangle are given by the roots of the equation

 The angle between the sides is  Find the

perimeter of 

Watch Video Solution

x2 − 2√3x + 2 = 0. .
π

3

Δ.

https://dl.doubtnut.com/l/_lqt08JKBlKUS
https://dl.doubtnut.com/l/_ph6xhoZeTwYv
https://dl.doubtnut.com/l/_hbRuNlEnNtHC
https://dl.doubtnut.com/l/_gEFoxES6JeFv


84. If in  and c, sin B cos B are rational numbers, then

show a and b are rational .

Watch Video Solution

ΔABC, ∠A = 90∘

85. If the sides of a  are in AP and a is the smallest sie, then cos A

equals

Watch Video Solution

ΔABC

86. If A, B and C are angles of a triangle such that  is obtuse, then

show tan B 

Watch Video Solution

∠A

tanC < 1.

https://dl.doubtnut.com/l/_gEFoxES6JeFv
https://dl.doubtnut.com/l/_FFDMWhlYlOqX
https://dl.doubtnut.com/l/_x2PqZm94oWbJ
https://dl.doubtnut.com/l/_YHrdRxxAHHcZ


87. If  is the area and  is the sum of the sides of a triangle, then

 (b)   (d) 

Watch Video Solution

A 2s

A ≤
s2

4
A ≤

s2

3√3
2R sinA sinB sinC noneofthese

88. In a triangle, if  then show 

Watch Video Solution

r1 > r2 > r3, a > b > c.

89. D is midpoint of BC in  such that AD and AC are perpendicular,

Show that 

Watch Video Solution

ΔABC

cosA cosC =
2(c2 − a2)

3ac

90. In any , prove that  

Watch Video Solution

ΔABC

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

https://dl.doubtnut.com/l/_k1H5hjpvzfJh
https://dl.doubtnut.com/l/_uVHxxNPTjM6B
https://dl.doubtnut.com/l/_zisjYdaXYnSo
https://dl.doubtnut.com/l/_b6ZFiiugwPHL


91. If in a triangle of base 'a', the ratio of the other two sides is r ( <1).Show

that the altitude of the triangle is less than or equal to 

Watch Video Solution

ar

1 − r2

92. about to only mathematics

Watch Video Solution

93. Prove m:n theorem in a , a point D is taken on side BC such

that BD:DC is m:n. Then prove that(1)

(2) 

Watch Video Solution

ΔABC

(m + n)cot θ = m cot α − n cot β

(m + n)cot θ = n cot B − m cot C

https://dl.doubtnut.com/l/_b6ZFiiugwPHL
https://dl.doubtnut.com/l/_IPMw7ssPDoxD
https://dl.doubtnut.com/l/_kGkVglJXWGJE
https://dl.doubtnut.com/l/_eH49GcQHhscQ


94. The base of a triangle is divided into three equal parts. If  are

the tangents of the angles subtended by these parts at the opposite

vertex, prove that 

Watch Video Solution

t1, t2, t3

( + )( + ) = 4(1 + ).
1

t1

1

t2

1

t2

1

t3

1

t22

95. Prove that the triangle ABC is equilateral if

Watch Video Solution

cot A + cot B + cot C = √3

96. In any triangle.  , then prove that the

triangle is either right angled or isosceles.

Watch Video Solution

if =
a2 − b2

a2 + b2

sin(A − B)

sin(A + B)

https://dl.doubtnut.com/l/_WLeQEUNvgpBp
https://dl.doubtnut.com/l/_iINWlCfBtXmi
https://dl.doubtnut.com/l/_f63iodj6mzTu


97. The sides of a triangle are in AP. If the angles A and C are the greatest

and smallest angle respectively, then  is equal to

Watch Video Solution

4(1 − cosA)(1 − cosC)

98. perpendiculars are drawn from the angles  of an acute-

angled triangle on the opposite sides, and produced to meet the

circumscribing circle. If these produced parts are  , respectively,

then show that 

Watch Video Solution

A, BandC

α, β, γ

+ + = 2(tanA + tanB + tanC).
a

α

b

β

c

γ

99. If , ,  and 

 then  equals

Watch Video Solution

a = cos θ + i sin θ b = cos ϕ + i sinϕ c = cosψ + i sinψ

+ + = 2
a

b

b

c

c

a
sin(θ − ϕ) + sin(ϕ − ψ) + sin(ψ − θ)

https://dl.doubtnut.com/l/_1PWqtcIGaQq0
https://dl.doubtnut.com/l/_vA6zk2f0kOXE
https://dl.doubtnut.com/l/_OpjDk1MNMgcZ


100. The product of the sines of the angles of a triangle is  and the

product of their cosines is  Show that the tangents of the angles are

the roots of the equation 

Watch Video Solution

p

q.

qx3 − px2 + (1 + q)x − p = 0.

101. Given the base of a triangle, the opposite angle A, and the product 

of the other two sides, show that it is not possible for  to be less than

Watch Video Solution

k2

a

2k
sinA

2

102. If in a triangle  then prove that 

 .

Watch Video Solution

ABC, ∠C = 600,

+ =
1

a + c

1

b + c

3

a + b + c

https://dl.doubtnut.com/l/_yLFdNaPpdYiR
https://dl.doubtnut.com/l/_bn6fCnOtC0DE
https://dl.doubtnut.com/l/_1Y6A1UjyOtu4


103. Let  In a triangle  , if  a &

 prove that the are two values to the

third side, one of which is m times the other.

Watch Video Solution

1 < m < 3. ABC 2b = (m + 1)

cosA = √
1

2

(m − 1)(m + 3)

m

104. In any  if D be any points of the base BC such that 

then prove that 

Watch Video Solution

ΔABC,

= and ∠ABD = α, ∠DAC = β, ∠CDA = θ and AD = x
BD

DC

m

n

(m + n)2. x = (m + n)(mb2 + nc2) − mna2

105. ABCD is a trapezium such that  is perpendicular

to them. If  , show that 

Watch Video Solution

AB ∣ ∣ CDandCB

∠ADB = θ, BC = p, andCD = q

AB =
(p2 + q2)sin θ

p cos θ + q sin θ

https://dl.doubtnut.com/l/_5pYlmBx5M0gv
https://dl.doubtnut.com/l/_8c5JrbBG4EYZ
https://dl.doubtnut.com/l/_KIFfT7v1DWX7


106. In a triangle ABC, prove that

Watch Video Solution

=
cot( ) + cot( ) + cot( )A

2
B

2
C

2

cot A + cot B + cot(C)

(a + b + c)
2

a2 + b2 + c2

107. If the sides of a triangle are in A.P., and its greatest angle exceeds the

least angle by , show that the sides are in the ratio , ,

where 

Watch Video Solution

α 1 + x : 1: 1 − x

x = √
1 − cosα

7 − cosα

108. In a  if  then show that 

 are in 

Watch Video Solution

ABC, , , are ∈ A
.

P .,
tanA

2
tanB

2

tanC

2

cosA, cosB, cosC A
.

P .

https://dl.doubtnut.com/l/_KIFfT7v1DWX7
https://dl.doubtnut.com/l/_1db1CncISbvY
https://dl.doubtnut.com/l/_VEmLViQhay7D
https://dl.doubtnut.com/l/_9imusEzaV5i8


109. If a,b,c are in HP, then prove that  are also in

HP.

Watch Video Solution

sin2 , sin2 , sin2A

2
B

2

C

2

110. If  are the ex-radii of  then prove that  

Watch Video Solution

r1, r2, r3 ΔABC,

+ + = 2R[( + ) + ( + ) + ( + ) − 3]
bc

r1

ca

r2

ab

r3

a

b

b

a

b

c

c

b

c

a

a

c

111. If r and R are radii of the incircle and circum-circle of  then

prove that : 

  

Watch Video Solution

ΔABC,

8rR{cos2 A/2 + cos2 B/2 + cos2 C /2}

= 2bc + 2ca + 2ab − a2 − b2 − c2.

https://dl.doubtnut.com/l/_mu2cWi4S9k6Q
https://dl.doubtnut.com/l/_O7SQkhKLPwqH
https://dl.doubtnut.com/l/_gnyNu8K8H60Z


112. Prove that 

  

where r= in radius, R = circumradius,,  are ex-radii.

Watch Video Solution

r2
1 + r2

2 + r3
3 + r2 = 16R2 − a2 − b2 − c2.

r1, r2, r3

113. If in a triangle  prove that the

sides of the triangle are in 

Watch Video Solution

ABC, cosA + 2 cosB + cosC = 2

AP

114. In a cyclic quadrilateral ABCD, prove that

 being the lengths of sides

ABC, CD and DA respectively and s is semi-perimeter of quadrilateral.

Watch Video Solution

tan2 = , a, b, c, and d
B

2

(s − a)(s − b)

(s − c)(s − d)

https://dl.doubtnut.com/l/_7OZTAYiE0KI4
https://dl.doubtnut.com/l/_9Twgsk1SxMgV
https://dl.doubtnut.com/l/_WgzHeUD6NueD


115. If x,y,z are perpendicular from circum centre of the sides of the

 respectively. Prove that 

Watch Video Solution

ΔABC + + =
a

z

b

y

c

z

abc

4xyz

116. The circle inscribed in the triangle ABC touches the side BC, CA and

AB in the point  respectively. Similarly the circle inscribed in

the  touches the sieds in  respectively and so on. If 

 be the nth  so formed, prove that its angle are  

Hence prove that the triangle so formed is ultimately equilateral.

Watch Video Solution

A1B1 and C1

ΔA1B1C1 A2, B2, C2

AnBnCn Δ

− (2) −n(A − ), − (2) −n(B − ), − (2) −n(C − ).
π

3

π

3

π

3

π

3

π

3

π

3

117. In a  prove that:  

Watch Video Solution

ΔABC,

2r ≤ ≤ R
a cot A + b cot B + c cot C

3

https://dl.doubtnut.com/l/_GF4bpcdhs5LX
https://dl.doubtnut.com/l/_ccQd1AESDRN0
https://dl.doubtnut.com/l/_vWk7kxOAFqUN


SOLVED EXAMPLES

118. If  is the area of a triangle with side lengths a, b, and c, then show

that . Also show that equality occurs in the

above inequality if and only if 

Watch Video Solution

Δ

Δ ≤ √(a + b + c)abc
1

2

a = b = c

1. Match the statements of Column I with valuwe of Column II. 

Watch Video Solution

https://dl.doubtnut.com/l/_vH00Y5lhfel4
https://dl.doubtnut.com/l/_2PKkH3xRxx4w


Exercise For Sesssion 1

1. In the given �gure,if  then

x is equal to 

A. 

B. 

C. 

D. 

Watch Video Solution

AB = AC, ∠BAD = 30∘ and AE = AD,

15∘

10∘

12
1

2

7
1

2

https://dl.doubtnut.com/l/_c8ldP3L7wouf


2. In  thn the vlaue of sin A is

A. 

B. 

C. 

D. 

Watch Video Solution

ΔABC, a = 4, b = 12 and B = 60∘ ,

1

2√3

1

3√2

2

√3

√3

2

3. Let ABC be a triangle such that  then 

is equal to

A. (a) 0

B. (b) b

C. (c) 2b

D. (d) 

∠A = 45∘ , ∠B = 75∘ , a + c√2

−b

https://dl.doubtnut.com/l/_NpqCyj1OnFXJ
https://dl.doubtnut.com/l/_TOdsV5ibADa5


Watch Video Solution

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

.

A. 

B. 

C. 

D. 

Watch Video Solution

ΔABC b : c = √3: √2

A = 75∘

π

6

π

4

5π

12

π

2

5. If then  is

A. (a) Isosceles

cot = ,
A

2

b + c

a
ΔABC

https://dl.doubtnut.com/l/_TOdsV5ibADa5
https://dl.doubtnut.com/l/_IJ5RumhCV1l0
https://dl.doubtnut.com/l/_quQezFIFnxpG


B. (b) Equilateral

C. (c) Right angled

D. (d) None of these

Watch Video Solution

6. In any triangle.  , then prove that the

triangle is either right angled or isosceles.

A. Right angled or isosceles

B. Right angled and isosceles

C. Equiliateral

D. None of these

Watch Video Solution

if =
a2 − b2

a2 + b2

sin(A − B)

sin(A + B)

https://dl.doubtnut.com/l/_quQezFIFnxpG
https://dl.doubtnut.com/l/_j3K3JUQaO1sZ
https://dl.doubtnut.com/l/_wqFGDKFwF0xu


7. In any triangle  prove that: 

A. 

B. 

C. 

D. 0

Watch Video Solution

ABC,

+ + = 0
a2 sin(B − C)

sinB + s ∈ C

b2 sin(C − A)

sinC + s ∈ A

c2 sin(A − B)

sinA + s ∈ B

a + b + c

a + b − c

a − b + c

8. In any  is  then the triangle is

A. right angled

B. equilateral

C. isosceles

D. None of these

ΔABC, 2 cosB = ,
a

c

https://dl.doubtnut.com/l/_wqFGDKFwF0xu
https://dl.doubtnut.com/l/_F56rh51asJKT


Watch Video Solution

9. Prove that 

A. 

B. 

C. 

D. None of these

Watch Video Solution

= sin2(a + b + c)(b + c − a)(c + a − b)(a + b − c)

4b2c2

cos2 A

sin2 A

cosA cosB cosC

10. If a  then the triangle is

A. Isosceles

B. Right angled

cosA = b cosB,

https://dl.doubtnut.com/l/_F56rh51asJKT
https://dl.doubtnut.com/l/_9HJOING14pBy
https://dl.doubtnut.com/l/_AtyxtpPLq5X4


C. Isosceles or right angled

D. Right angled isosceles

Watch Video Solution

11. In  if

A. 

B. 

C. 

D. 

Watch Video Solution

ΔABC, (a + b + c)(b + c − a) = kbc

lamd < 0

λ > 0

0 < λ < 4

λ < 4

12. If :  satis�es 3 cos C = 2, then : x =a = 9, b = 8 and c = x

https://dl.doubtnut.com/l/_AtyxtpPLq5X4
https://dl.doubtnut.com/l/_WlPy7kBYo7EC
https://dl.doubtnut.com/l/_wqWCuTmzrwNM


A. 

B. 

C. 

D. 

Watch Video Solution

x = 5

x = 6

x = 4

x = 7

13. In , then the triangle is

A. equilateral

B. isosceles

C. right angled

D. None of these

Watch Video Solution

ΔABC, if sin2 A + sin2 B = sin2 C

https://dl.doubtnut.com/l/_wqWCuTmzrwNM
https://dl.doubtnut.com/l/_tvYENBMZf2rA
https://dl.doubtnut.com/l/_NBzNT8W6Iphj


14. The lengths of the sides of a triangle are  and 

. Its largest angle is

A. 

B. 

C. 

D. 

Watch Video Solution

α − β, α + β

√3α2 + β2, (α > β > 0)

2π

3

π

2

3π

4

5π

6

15. In any triangle  , prove that: 

A. 

B. 

C. 

D. None of these

ABC =
1 + cos(A − B)cosC

1 + cos(A − C)cosB

a2 + b2

a2 + c2

a2 + b2

a2 + c2

b2 + c2

b2 − c2

c2 − a2

a2 + b2

https://dl.doubtnut.com/l/_NBzNT8W6Iphj
https://dl.doubtnut.com/l/_QIjwbxLDRQ7c


Watch Video Solution

16. If the sides of a triangle ABC are in AP and 'a' is the smallest side, then

express cos A in term of b and c.

A. 

B. 

C. 

D. None of these

Watch Video Solution

3c − 4b
2c

3c − 4b

2b

4c − 3b
2c

17. In a 

A. (a)

ΔABC, a2 cos 2B + b2 cos 2A + 2ab cos(A − B) =

a2

https://dl.doubtnut.com/l/_QIjwbxLDRQ7c
https://dl.doubtnut.com/l/_oFvC8sIjkb5u
https://dl.doubtnut.com/l/_9FjCeysDYtLW


B. (b)

C. (c)

D. (d)

Watch Video Solution

c2

b2

a2 + b2

18. In any 

A. 

B. 

C. 

D. 

Watch Video Solution

ΔABC, 2[bc cosA + ca cosB + ab cosC] =

a2 + b2 + c2

a2 + b2 − c2

a2 − b2 + c2

a2 − b2 + c2

https://dl.doubtnut.com/l/_9FjCeysDYtLW
https://dl.doubtnut.com/l/_qCIGwHr5V78q


19. In a  is equal to

A. 

B. 

C. 

D. 

Watch Video Solution

ΔABC, tan (A + B). cot (A − B)
1

2

1

2

a − b

a + b

a + b

c

a + b

a − b

a − b

2(a + b)

20. If in a  then  is

A. 

B. 

C. 

D. 

ΔABC, b = √3, c = 1 and B − C = 90∘ , ∠A

30∘

45∘

75∘

15∘

https://dl.doubtnut.com/l/_45b2AHW924Du
https://dl.doubtnut.com/l/_EmBcTlu0OrsI


Exercise For Sesssion 2

Watch Video Solution

1. If in a triangle  then angle  is

equal to

A. 

B. 

C. 

D. 

Watch Video Solution

ABC, (s − a)(s − b) = s(s − c), C

90∘

45∘

30∘

60∘

2. In any , If  are in AP, then  are in (A)

A.P, (b)G.P., (c)H.P., (d)NONE OF THESE

ΔABC cot , cot , cot
A

2
B

2

C

2
a, b, c

https://dl.doubtnut.com/l/_EmBcTlu0OrsI
https://dl.doubtnut.com/l/_G8ZSAJFNsmz5
https://dl.doubtnut.com/l/_0iGDTCfsBKeQ


A. AP

B. GP

C. HP

D. None of these

Watch Video Solution

3. In any  is equal to:

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Watch Video Solution

ΔABC,
tan − tanA

2
B

2

tan + tanA

2
B

2

a − b

a + b

a − b

c

a − b

a + b + c

c

a + b

https://dl.doubtnut.com/l/_0iGDTCfsBKeQ
https://dl.doubtnut.com/l/_QvLB3DQsMiCg


4. Prove that 

A. 

B. 

C. 

D. 

Watch Video Solution

bc cos2. + ca cos2. + ab cos2. = s2A

2
B

2

C

2

(s − a)
2

(s − b)
2

(s − c)
2

s2

5. In a  then a,b,c are in

A. AP

B. GP

C. HP

D. None of these

ΔABC, if cosA + cosC = 4 sin2( ),
B

2

https://dl.doubtnut.com/l/_G2c5sQaWbYSQ
https://dl.doubtnut.com/l/_BUhN3sPrWkBJ


Watch Video Solution

6. In a , if , then  is equal to

A. 1

B. 

C. 2

D. None of these

Watch Video Solution

△ ABC b2 + c2 = 3a2 cot B + cot C − cot A

√3

7. In any

is equal

A. 

B. 

ΔABC, ( )cos2( ) + ( )cos2( ) + ( )cos2( )
b − c

a

A

2

c − a

b

b

2
a − b

2

C

2

b2 − c2

a2

c2 − a2

b2

https://dl.doubtnut.com/l/_BUhN3sPrWkBJ
https://dl.doubtnut.com/l/_iFjPSAyz2o4A
https://dl.doubtnut.com/l/_nSCcp96Q2NIt


C. 

D. 0

Watch Video Solution

a2 − b2

c2

8. In a  the tangent of hald the di�erence of two angle is one-

third the tangent of half the sum of the angle. Determine the ratio of the

sides opposite to the angles.

A. 

B. 

C. 

D. 

Watch Video Solution

ΔABC,

2: 3

1: 3

2: 1

3: 4

https://dl.doubtnut.com/l/_nSCcp96Q2NIt
https://dl.doubtnut.com/l/_uGXSQes9BZ6D
https://dl.doubtnut.com/l/_cLacFracuyZW


9. If in a triangle , then �nd the relation

between the sides of the triangles

A. AP

B. GP

C. HP

D. AGP

Watch Video Solution

a cos2. + c cos2. =
C

2

A

2

3b

2

10. In the adjacent �gure 'P' is any interior point of the equilateral triangle

ABC is side length 2 unit . If  represent the distance of P

from the sides BC, CA and AB respectively then  is equal to

A. 6

B. 

C. 

xa, xb and xc

xa + xb + xc

√3

√3

2

https://dl.doubtnut.com/l/_cLacFracuyZW
https://dl.doubtnut.com/l/_b1302UGFjbfn


D. 

Watch Video Solution

2√3

11. If , then prove that 

A. 

B. 

C. 

D. 

Watch Video Solution

c2 = a2 + b2 4s(s − a)(s − b)(s − c) = a2b2

s4

b2c2

c2a2

a2b2

12. The number of possible  in which 

 is

∠ABC

BC = √11cm, CA = √13cm and A = 60∘

https://dl.doubtnut.com/l/_b1302UGFjbfn
https://dl.doubtnut.com/l/_RbLmuN1p9FuY
https://dl.doubtnut.com/l/_ytROnXQ8i6vy


A. 0

B. 1

C. 2

D. None of these

Watch Video Solution

13. If two sides a, b and the  be such that the sum of two values of the

third side is

A. 

B. 

C. 

D. 

Watch Video Solution

∠A

b2 − a2

2b cosA

2b sinA

b − c

b + c

https://dl.doubtnut.com/l/_ytROnXQ8i6vy
https://dl.doubtnut.com/l/_A9fOczXUpqWP


14. If in a  then the 

 is

A. right angled

B. obtuse angled

C. isosceles

D. equilateral

Watch Video Solution

ΔABC, sinA = sin2 B and 2 cos2 A = 3 cos2 B,

ΔABC

15. If a  then the triange is

A. (a)equliateral

B. (b)right angled

C. (c)isosceles

cosA = b cosB,

https://dl.doubtnut.com/l/_A9fOczXUpqWP
https://dl.doubtnut.com/l/_QugDcmJPwvGy
https://dl.doubtnut.com/l/_sBXxLMa9ZvhR


D. (d)isosceles or right angled

Watch Video Solution

16. Point D,E are taken on the side BC of an acute angled triangle ABC,,

such that . If 

 then the value of 

 is ______

A. 1

B. 2

C. 4

D. None of these

Watch Video Solution

BD = DE = EC

∠BAD = x, ∠DAE = y and ∠EAC = z

sin(x + y)sin(y + z)

sinx sin z

https://dl.doubtnut.com/l/_sBXxLMa9ZvhR
https://dl.doubtnut.com/l/_qV4KQg4HbXbE


17. If the base angles of triangle are  , then prove that the

altitude of the triangle is equal to  of its base.

A. half the base

B. the base

C. twice the base

D. four times the base

Watch Video Solution

22 and112
1

2

1

2
1

2

18. In a  and the perrimeter is six times the AM of the since

of the angles.The measure of  is

A. 

B. 

C. 

ΔABC, a = 1

∠A

π

3

π

2

π

6

https://dl.doubtnut.com/l/_CNVflkFEduee
https://dl.doubtnut.com/l/_Yw5t3MPvPhwC


D. 

Watch Video Solution

π

4

19. In a  if median AD is perpendicular to AB, the 

is equal to

A. 1

B. 3

C. 0

D. 

Watch Video Solution

ΔABC, tanA + 2 tanB

1

2

20. The product of the sines of the angles of a triangle is  and the

product of their cosines is  Show that the tangents of the angles are

p

q.

https://dl.doubtnut.com/l/_Yw5t3MPvPhwC
https://dl.doubtnut.com/l/_mINvY1zHmDhe
https://dl.doubtnut.com/l/_wgXi2ont3UKa


Exercise For Sesssion 3

the roots of the equation 

A. 

B. 

C. 

D. None of these

Watch Video Solution

qx3 − px2 + (1 + q)x − p = 0.

qx2 − px2 + (1 + q)x − p = 0

px3 − qz2 + (1 − p)x − q = 0

(1 + q)x3 − px2 + qx − p = 0

1. The side of a triangle are 22 cm, 28 cm, and 36 cm So, �nd the area of a

the circumscribed circle.

Watch Video Solution

https://dl.doubtnut.com/l/_wgXi2ont3UKa
https://dl.doubtnut.com/l/_rtz2sxSW8yjK


2. If the lengths of the side of a triangle are 3,4 and 5 units, then �nd the

circum radius R.

Watch Video Solution

3. In an equliateral triangle of side  cm. The �nd circum-radius.

Watch Video Solution

2√3

4. If  then prove that the  is right angled.

Watch Video Solution

8R2 = a2 + b2 + c2. Δ

5. In a  show that 

Watch Video Solution

ΔABC, 2R2 sinA sinB sinC = Δ.

https://dl.doubtnut.com/l/_wemDILXB0SaB
https://dl.doubtnut.com/l/_6RKw0BCSo90e
https://dl.doubtnut.com/l/_0p45FNo1DCKD
https://dl.doubtnut.com/l/_8Z8ytaR6Puth


6. In a  show that 

Watch Video Solution

ΔABC, =
a cosA + b cosB + c cosC

a + b + c

r

R

7. If the sides of a triangle are in the ratio , then �nd 

Watch Video Solution

3: 7: 8 R : r

8. In an equilateral triangle show that the in-radius and the circum-radius

are connected by 

Watch Video Solution

r = .
R

2

9. In any  �nd 

Watch Video Solution

ΔABC, sinA + sinB + sinC.

https://dl.doubtnut.com/l/_2Gje2hMQue2v
https://dl.doubtnut.com/l/_eWj4GxJApLSN
https://dl.doubtnut.com/l/_RyIeRrozJ66b
https://dl.doubtnut.com/l/_NAbnLL0tnpBN


10. In any  show that 

Watch Video Solution

ΔABC, cosA + cosB + cosC = (1 + ).
r

R

11. Prove that 

Watch Video Solution

+ =
r1 − r

a

r2 − r

b

c

r3

12. Prove that 

Watch Video Solution

r1r2 + r2r3 + r3r1 = (a + b + c)21

4

13. Show that 

Watch Video Solution

(r1 + r2)(r2 + r3)(r3 + r1) = 4Rs2

14. If  then show that  is right angled.r1 + r2 + r = r3, Δ

https://dl.doubtnut.com/l/_vWxlchRkrvVO
https://dl.doubtnut.com/l/_W8Z2nrrCRiDj
https://dl.doubtnut.com/l/_HZD0j42yzIgW
https://dl.doubtnut.com/l/_82GJqLxez0IW
https://dl.doubtnut.com/l/_aVOJLr7WWPBw


Watch Video Solution

15. In an equilateral triangle, the inradius, circumradius, and one of the

exradii are in the ratio

Watch Video Solution

16. Show that 

Watch Video Solution

( + )( + )( + ) =
1

r1

1

r2

1

r2

1

r3

1

r3

1

r1

64R3

a2b2c2

17. The exradii  are in H.P. show that its sides

a, b, and c are in A.P.

Watch Video Solution

r1, r2, and r3  of ΔABC

18. In a  show that ΔABC, r1 ⋅ r2 ⋅ r3 ⋅ r = Δ2.

https://dl.doubtnut.com/l/_aVOJLr7WWPBw
https://dl.doubtnut.com/l/_fioQFzztDphh
https://dl.doubtnut.com/l/_MoZMlQz5Cl45
https://dl.doubtnut.com/l/_ViNsVmjPm7Nl
https://dl.doubtnut.com/l/_mqLA92EYxGu2


Watch Video Solution

19. If  are respectively the perpendicular from the vertices of a

triangle on the opposite side, then show that 

Watch Video Solution

l1, l2, l3

l1l2l3 = .
a2b2c2

8R3

20. If the angle opf a triangle are in the ratio  then show that the

sides opposite to the respective angle are in the ratio 

Watch Video Solution

1: 2: 3,

1: √3: 2.

21. Show that, 

Watch Video Solution

4Rr cos cos cos = Δ
A

2
B

2
C

2

https://dl.doubtnut.com/l/_mqLA92EYxGu2
https://dl.doubtnut.com/l/_3vtPcs7yp3Ho
https://dl.doubtnut.com/l/_9A6h6aQ73DGL
https://dl.doubtnut.com/l/_jvDsIzDg0TtT


22. If in , prove that 

are in A.P.

Watch Video Solution

ΔABC, (a − b)(s − c) = (b − c)(s − a) r1, r2, r3

23. In a triangle ABC,if 

Watch Video Solution

+ + + =
1

r2
1

1

r2
2

1

r2
3

1

r2

24. Prove that 

Watch Video Solution

(r1 − r)(r2 − r)(r3 − r) = 4Rr2

25. Show that 

Watch Video Solution

( + )( + )( + ) =
1

r1

1

r2

1

r2

1

r3

1

r3

1

r1

64R3

a2b2c2

https://dl.doubtnut.com/l/_uKXh49bmkwBO
https://dl.doubtnut.com/l/_G2voZ08gnBOY
https://dl.doubtnut.com/l/_l2oae9Q8WTU2
https://dl.doubtnut.com/l/_U0zk7Wj0AxC2


26. Prove that (r+r1)tan((B-C)/2)+(r+r2)tan((C-A)/2)+(r+r3)tan((A-B)/2)=0

Watch Video Solution

27. Show that 

Watch Video Solution

+ + = 0
b − c

r1

c − a

r2

a − b

r3

28. If the sides be a,b,c, than �nd 

Watch Video Solution

(r1 − r)(r2 + r3).

29. If  are in AP, then show that  are in HP.

Watch Video Solution

a, b, c r1, r2, r3

30. In  with usual notation  isΔABC + +
r1

bc

r2

ca

r3

ab

https://dl.doubtnut.com/l/_rcQl3iNZQmSm
https://dl.doubtnut.com/l/_5LoA4UtQpduR
https://dl.doubtnut.com/l/_i1BetlkgQ2Qc
https://dl.doubtnut.com/l/_4dnPYHi9UoZD
https://dl.doubtnut.com/l/_IY3z2Z1ZPuQF


Watch Video Solution

31. Show that 

Watch Video Solution

r1 + r2 = c cot( )
C

2

32. Show that 

Watch Video Solution

Rr(sinA + sinB + sinC) = Δ

33. Show that 

Watch Video Solution

16R2rr1r2r3 = a2b2c2

34. If in a triangle , then

Watch Video Solution

=
r

r1

r2

r3

https://dl.doubtnut.com/l/_IY3z2Z1ZPuQF
https://dl.doubtnut.com/l/_on4trioJHC7V
https://dl.doubtnut.com/l/_iTbeJC2cqhAw
https://dl.doubtnut.com/l/_t7VeUDqgH3vP
https://dl.doubtnut.com/l/_vmZttXL2PlFL


Exercise For Sesssion 4

1. H is orthocenter of the triangle ABC, then AH is equal to :

Watch Video Solution

2. A circle touches two of the smaller sides of a  and

has its centre on the greater side. Then, �nd the radius of the circle.

Watch Video Solution

ΔABC(a < b < c)

3. Prove that 

Watch Video Solution

a cosA + b cosB + c cosC = 4R sinA sinB sinC

4. If the altitudes of a triangle be 2,4,6, then �nd its in-radius.

Watch Video Solution

https://dl.doubtnut.com/l/_YUebSHNcLUNd
https://dl.doubtnut.com/l/_UXrqUrDho988
https://dl.doubtnut.com/l/_rK6FwppFmTlo
https://dl.doubtnut.com/l/_woHRoFVjCFgo


5. In a  then �nd the distance between

its incentre and circumcentre.

Watch Video Solution

ΔABC, if a = 3, b = 4, c = 5,

6. If the lengths of the perpendiculars from the vertices of a triangle ABC

on the opposite sides are  then prove that 

.

Watch Video Solution

p1, p2, p3

+ + = = + +
1

p1

1

p2

1

p3

1

r

1

r1

1

r2

1

r3

7. Prove that the distance between the circumcenter and the incenter of

triangle ABC is

Watch Video Solution

√R2 − 2Rr

https://dl.doubtnut.com/l/_woHRoFVjCFgo
https://dl.doubtnut.com/l/_GPjLaXdoeogw
https://dl.doubtnut.com/l/_VgwOedV8mKTN
https://dl.doubtnut.com/l/_roClr3o3jn3u


Exercise For Sesssion 5

8. In  it is given distance between the circumcentre (O) and

orthocentre (H) is . If Q is the midopoint of

OH, then AQ is

Watch Video Solution

ΔABC

R√1 − 8 cosA cosB cosC

9. In a triangle ABC, AD, BE and CF are the altitudes and R is the circum

radius, then the radius of the circel DEF is

Watch Video Solution

10. If  be respectively the radii of the in-circle and the three

escribed circles of a  then �nd 

Watch Video Solution

l, l1, l2 and l3

ΔABC, l1l2l3 − l(l1l2 + l2l3 + l1l3).

https://dl.doubtnut.com/l/_9XZWDBBjxeqN
https://dl.doubtnut.com/l/_1Z2yB3u2Ftku
https://dl.doubtnut.com/l/_Ww35bU62s5eH
https://dl.doubtnut.com/l/_zcKsgI1kHVEn


1. Find the sum of the radii of the circles, which are respectively inscribed

and circumscribed about the a regular polygon of n sides.

Watch Video Solution

2. Find the radius of the circumscribing circle of a regular polygon of n

sides each of length is a.

Watch Video Solution

3. If  are the areas of the inscribed and escribed of a 

 then

Watch Video Solution

A, A1, A2, A3

ΔABC,

4. A polygon of nine sides, each side of length 2, is inscribed in a circle.

The radius of the circle is ____________.

Watch Video Solution

https://dl.doubtnut.com/l/_zcKsgI1kHVEn
https://dl.doubtnut.com/l/_brAyndpjafgh
https://dl.doubtnut.com/l/_XqjTjbqnmSy5
https://dl.doubtnut.com/l/_iRwu7jGKg1bo


Watch Video Solution

5. The area of the circle and the area of a regular polygon of  sides and

the perimeter of polygon equal to that of the circle are in the ratio of

 (b)   (d) 

Watch Video Solution

n

tan( ) :
π

n

π

n
cos( ) :

π

n

π

n
:

sinπ

n

π

n
cot( ) :

π

n

π

n

6. Let  be the vertices of an n-sided regular polygon

such that  Find the value of n.

Watch Video Solution

A1, A2, A3, …, An

= + .
1

A1A2

1

A1A3

1

A1A4

7. If  is the area of  regular polygon inscribed in a circle of

unit radius and  be the area of the polygon circumscribing the given

circle, prove that 

Watch Video Solution

In n − sided

On

In =
⎛

⎝
√1 + ( )

2⎞

⎠

On

2
2In
n

https://dl.doubtnut.com/l/_iRwu7jGKg1bo
https://dl.doubtnut.com/l/_aSBdvIXy1ZiF
https://dl.doubtnut.com/l/_w1uWaWIUIamJ
https://dl.doubtnut.com/l/_tTZT22W9Ra8E


Exercise For Sesssion 6

1. The area of a cyclic quadrilateral ABCD is  . The radius of the circle

circumscribing cyclic quadrilateral is 1.If  and , then 

 is equal to

Watch Video Solution

3√3

4

AB = 1 BD = √3

BC ⋅ CD

2. If two adjacent sides of a cyclic quadrilateral aré 2 and 5 and the angle

between them is 60°. If the third side is 3, then the remaining fourth side

is (a) 2 (b) 3 (c) 4 (d) 5

Watch Video Solution

3. The ratio of the area of a regular polygon of n sides inscribed in a circle

to that of the polygon of same number of sides circumscribing the same

is . Then the value of n is

Watch Video Solution

3: 4

https://dl.doubtnut.com/l/_9dxt7IfccK3P
https://dl.doubtnut.com/l/_Qx019q741RXB
https://dl.doubtnut.com/l/_QEcGYRfPvXwH


Exercise For Sesssion 7

4. If A,B,C,D are the angles of quadrilateral, then �nd 

Watch Video Solution

.
∑ tanA

∑ cot A

1. In triangle  where  If

, then  equal to

Watch Video Solution

ABC, a : b : c = (1 + x) : 1: (1 − x) x ∈ (0, 1)

∠A = + ∠C
π

2
x

2. In a  perimeter and R = circumradius. Then, �nd 

Watch Video Solution

ΔABC, 2s = .
s

R

3. If in a  then the maximum value of  isΔABC, ∠C = 90∘ , sinA sinB

https://dl.doubtnut.com/l/_QEcGYRfPvXwH
https://dl.doubtnut.com/l/_IWVkVOvFj81J
https://dl.doubtnut.com/l/_2ULaSCo5YPBd
https://dl.doubtnut.com/l/_9eMwEPWNFGg8
https://dl.doubtnut.com/l/_DvlZ42ct0oWB


Watch Video Solution

4. If the area os a triangle is 81 square cm and its perimeter is 27 cm, then

�nd its in-radius in centi-metres.

Watch Video Solution

5. In triangle ABC, if , then  is equal to

Watch Video Solution

r1 = 2r2 = 3r3 a : b

6. The radius of the larger circle lying in the �rst quadrant and touching

the line  and the coordinate axes, is

A. (a) 5

B. (b) 6

C. (c) 7

4x + 3y − 12 = 0

https://dl.doubtnut.com/l/_DvlZ42ct0oWB
https://dl.doubtnut.com/l/_ju1NKhsVvyPF
https://dl.doubtnut.com/l/_yTPGYE2Vnmq5
https://dl.doubtnut.com/l/_KHw7Qmwg4Nvh


D. (d) 8

Watch Video Solution

7. In a  as show in �gure given that  then �nd

value of   

Watch Video Solution

ΔPQR x : y : z : : 2: 3: 6,

∠QPR.

8. In a  if , then show that the triangle is equilateral.ΔABC ≤ 2
R

r

https://dl.doubtnut.com/l/_KHw7Qmwg4Nvh
https://dl.doubtnut.com/l/_4g9dzDcIcrHy
https://dl.doubtnut.com/l/_sxBbOEwGNuaw


Exercise For Sesssion 8

Watch Video Solution

9. If the angle of a righta angled triangle are in A.P. then the ratio of the

in -radius and the perimeter, is

Watch Video Solution

10. If in a triangle  then the triangle is right

angled (b) isosceles equilateral (d) none of these

Watch Video Solution

(1 − )(1 − ) = 2
r1

r2

r1

r3

1. If a tower subtends angles  at three points A,B,and C

respectively, lying on the same side of a horizontal line through the foot

of the tower, show that 

W t h Vid S l ti

θ, 2θ and 3θ

.
AB

BC

cot θ − cot 2θ

cot 2θ − cot 3θ

https://dl.doubtnut.com/l/_sxBbOEwGNuaw
https://dl.doubtnut.com/l/_JtAxhLigfC31
https://dl.doubtnut.com/l/_t7mwZ53YooN9
https://dl.doubtnut.com/l/_r1bA397rVcAx


Watch Video Solution

2. A person stands at a point A due south of a tower of height h and

observes that its elevation is  He then walks westwards towards B,

where the elevation is  At a point C on AB produced, show that if he

�nd it to be  are in GP.

Watch Video Solution

60∘ .

45∘ .

30∘ . OA, OB, OC

3. A train travelling on one of two intersecting railway lines, subtends at a

certain station on the other line, an/ angle  when the front of the

carriage reaches the junction and an angle  when the end of the

carriage reaches it. Then, the two lines are inclined to each other at an

angle , show that 

Watch Video Solution

α

β

θ 2 cot θ = cot α − cot β cot α + cot β

https://dl.doubtnut.com/l/_r1bA397rVcAx
https://dl.doubtnut.com/l/_myqIHfgcWB66
https://dl.doubtnut.com/l/_f8uvK8Mlai6O


PROPERTIES AND SOLUTIONS OF TRIANGLES EXERSISE 1: SINGLE OPTION

CORRECT TYPE QUESTIONS

4. The angle of elevation of the top of the tower observed from each of

three points A,B , C on the ground, forming a triangle is the same angle

 If R is the circum-radius of the triangle ABC, then �nd the height of

the tower

Watch Video Solution

α.

5. The length of the shadow of a pole inclined at  to the vertical

towards the sun is 2.05 metres, when the elevation of the sun is . The

length of the pole is

Watch Video Solution

10∘

38∘

1. In the adjoining �gure, the circle meets the sides of an equilateral

triangle at six points. 

https://dl.doubtnut.com/l/_5Ch4Ut2CJxK6
https://dl.doubtnut.com/l/_sQAUzHHrsFFd
https://dl.doubtnut.com/l/_4mVjkeEQKQYc


 

If  then DE equals to

A. 

B. 

C. 9

D. 10

Answer: A

Watch Video Solution

AG = 2, GF = 13, FC = 1 and HJ = 7,

2√22

7√3

https://dl.doubtnut.com/l/_4mVjkeEQKQYc


Exercise (Single Option Correct Type Questions)

1. In a  if  then  is equal to (All

symbols used have their usual meaning in a triangle.)

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ΔABC, a = 13, b = 14 and c = 15, ∠A

sin− 1 4
5

sin− 1 3

5

sin− 1 3

4

sin− 1 2

3

2. In a , if  then the value of (A-B)

is equal to (All symbols used have usual meaning in the triangel.)

A. 

ΔABC b = (√3 − 1)a and ∠C = 30∘ ,

30∘

https://dl.doubtnut.com/l/_HyWelwuZmIyf
https://dl.doubtnut.com/l/_lJMHislAFtvq


B. 

C. 

D. 

Answer: C

Watch Video Solution

45∘

60∘

75∘

3. In  if  and length of side AC =2 units,

then the length of th side AB is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

aΔABC, ∠C = 105∘ , ∠B = 45∘

√2

√3

√2 + 1

√3 + 1

https://dl.doubtnut.com/l/_lJMHislAFtvq
https://dl.doubtnut.com/l/_o41kC2PzQH3d


4. If  is a point on the altitude AD of the triangle ABC such the 

 then AP is equal to  (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

P

∠CBP = ,
B

3
2a

sinC

3
2b

sinC

3
2c

sinB

3

2c
sinC

3

2a sin
C

3

2b sin
A

3

2c sin
B

3

2c sin
C

3

5. In  if  then sin B equal  

All symbols used have usual meaning in 

A. 

ΔABC, 2b = a + c and A − C = 90∘ ,

ΔABC. ]

√7

5

https://dl.doubtnut.com/l/_o41kC2PzQH3d
https://dl.doubtnut.com/l/_JMu13xfVZpel
https://dl.doubtnut.com/l/_6A4UT2D7Lxt4


B. 

C. 

D. 

Answer: C

Watch Video Solution

√5

8

√7
4

√5

3

6. Let ABC be a right triangle with length of side  and hyotenus 

 If D is a point on BC such that  then AD is equal

to

A. 

B. 

C. 

D. 

Answer: B

AB = 3

AC = 5. = ,
BD

DC

AB

AC

4√3

3

3√5

2

4√5

3

5√3

4

https://dl.doubtnut.com/l/_6A4UT2D7Lxt4
https://dl.doubtnut.com/l/_2LkAsMY2UTP2


Watch Video Solution

7. Two medians drawn from the acute angles of a right angled triangle

intersect at an angle  If the length of the hypotenuse of the triangle is 

 then the area of the triangle (in sq. units) is  (b) 3 (c)  (d) 9

A. 3

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

.
π

6

3units, √3 √2

3√5

2

√3

8. If in a right angle  and tan A is �nite,

then

ΔABC, 4 sinA cosB − 1 = 0

https://dl.doubtnut.com/l/_2LkAsMY2UTP2
https://dl.doubtnut.com/l/_0vMNALvUQDD1
https://dl.doubtnut.com/l/_opwwnpsa2o9s


A. angles are in AP

B. angles are in GP

C. angles are in HP

D. None of these

Answer: A

Watch Video Solution

9. Let   

If 

then det B is

A. 192

B. 864

C. 2456

A =
⎡
⎢
⎣

a b c

p q r

1 1 1

⎤
⎥
⎦

and B = A2

(a − b)2 + (p − q)2 = 25, (b − c)2 + (q − r)2 = 36 and (c − a)2 + (r − p)

https://dl.doubtnut.com/l/_opwwnpsa2o9s
https://dl.doubtnut.com/l/_eSC8oq2OhIlm


D. 

Answer: B

Watch Video Solution

25 × 36 × 47

10. If in a  the incricle passing through the point of intersection

of perpendicular bisector of sides BC, AB, then  equal

to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ΔABC,

4 sin sin sin
A

2
B

2

C

2

√2

√2 − 1

√2 + 1

1

2

https://dl.doubtnut.com/l/_eSC8oq2OhIlm
https://dl.doubtnut.com/l/_BJtjaSvMwE3Z
https://dl.doubtnut.com/l/_0Uc4kXqV3kMC


11. If two sides of a triangle are roots of the equation 

and the angle between these sides is  then the product of inradius

and circumradius of the triangle is  (b)  (c)  (d) 

A. 

B. 

C. 

D. 8

Answer: B

Watch Video Solution

x2 − 7x + 8 = 0

600

8

7

5

3

5√2

3
8

8

7

5

3

5√3

3

12. If median AD of a triangle ABC makes angle  with side BC, then the

valur of  is equal to

A. 6

B. 9

π

6

(cot B − cot C)2

https://dl.doubtnut.com/l/_0Uc4kXqV3kMC
https://dl.doubtnut.com/l/_uI0JjL4MLiLL


C. 12

D. 15

Answer: C

Watch Video Solution

13. If the perimeter of the triangle formed by feet of altitudes of the

triangle ABC is equal to four times the circumradius of , then

identify the type of 

A. isosceles triangle

B. equilateral triangle

C. right angled triangle

D. None of these

Answer: D

Watch Video Solution

ΔABC

ΔABC

https://dl.doubtnut.com/l/_uI0JjL4MLiLL
https://dl.doubtnut.com/l/_xJn2izKvbYmF


14. In a triangle with one angle  the lengths of the sides form an A.P.

If the length of the greatest side is 7 cm, the radius of the circumcircle of

the triangle is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

,
2π

3

cm
7√3

3

cm
5√3

3

cm
2√3

3

√3cm

15. If the sides of a triangle ABC are in AP and 'a' is the smallest side, then

express cos A in term of b and c.

A. 
3c − 4b

2b

https://dl.doubtnut.com/l/_xJn2izKvbYmF
https://dl.doubtnut.com/l/_y2Gt1HDB6DxE
https://dl.doubtnut.com/l/_3fE7Sqgx0tui


B. 

C. 

D. 

Answer: D

Watch Video Solution

3c − 4b
2c

4c − 3b

2b

4c − 3b
2c

16. The product of the sines of the angles of a triangle is  and the

product of their cosines is  Show that the tangents of the angles are

the roots of the equation 

A. 

B. 

C. 

D. None of these

Answer: A

p

q.

qx3 − px2 + (1 + q)x − p = 0.

qx2 − px2 + (1 − x)x − p = 0

qx3 − px2 − (1 − q)x − p = 0

qx3 − px2 + (1 + q)x − p = 0

https://dl.doubtnut.com/l/_3fE7Sqgx0tui
https://dl.doubtnut.com/l/_skV1vC4vgJqJ


Watch Video Solution

17. Let C be incircle of . If the tangents of lengths  are

drawn inside the given triangle parallel to side a,b, and c, respectively,

then  is equal to

A. 0

B. 1

C. 2

D. 3

Answer: B

Watch Video Solution

ΔABC t1, t2 and t3

+ +
t1

a

t2

b

t3

c

18. If the sine of the angles of  satisfy the equation 

  

(where a,b,c are the sides of  then  is

ΔABC

c3x3 − c2(a + b + c)x2 + lx + m = 0

ΔABC), ΔABC

https://dl.doubtnut.com/l/_skV1vC4vgJqJ
https://dl.doubtnut.com/l/_6jgPzCA3MPu2
https://dl.doubtnut.com/l/_h2UIgXGnpZiL


A. A. always right angled for any l, m

B. B. right angled only when

C. C. right angled only when 

D. D. never right angled

Answer: B

Watch Video Solution

l = c(ab + bc + ca) = c∑ab, m = − abc

l = , m = −
c∑ ab

4
abc

8

19. In triangle ABC, medians AD and CE are drawn

, then the area of the

triangle ABC is equal to

A. 

B. 

C. 

D. 

AD = 5, ∠DAC = π/8, and ∠ACE = π/4

50

9

25

9

25

3

27
7

https://dl.doubtnut.com/l/_h2UIgXGnpZiL
https://dl.doubtnut.com/l/_bQ4dmNYpCpVD


Answer: C

Watch Video Solution

20. In a triangle  If  

 then the maximum value of a 

A. 

B. 2

C. 8

D. 64

Answer: B

Watch Video Solution

ABC, a ≥ b ≥ c.

= 8,
a3 + b3 + c3

sin3 A + sin3 B + sin3 C

sin3 A + sin3 B + sin3 C

1

2

https://dl.doubtnut.com/l/_bQ4dmNYpCpVD
https://dl.doubtnut.com/l/_ENAFHR3BU5Tq


21. In a  a,c, A are given and  are two values of third side b

such that  Then, the value of sin A.

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

δABC, b1, b2

b2 = 2b1.

√
9a2 − c2

8a2

√
9a2 − c2

8c2

√
9a2 − c2

8b2

22. In a triangle ABC, if

then the triangle is

A. equilateral

B. isosceles

cot A = (x3 + x2 + x) , cot B = (x + x− 1 + 1) and cot C = (x− 3 + x
1
2

1
2

https://dl.doubtnut.com/l/_af0ojKoGvZV5
https://dl.doubtnut.com/l/_JSBQBd3ygb1j


C. right angled

D. obtuse anguled

Answer: C

Watch Video Solution

23. In a  are given and  are two values of the third

side c. The sum of the areas two triangles with sides a,b,  is

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

ΔABC, a, b, A c1, c2

c1 and a, b, c2

a2 sin 2A
1

2

b2 sin 2A
1

2

b2 sin 2A

https://dl.doubtnut.com/l/_JSBQBd3ygb1j
https://dl.doubtnut.com/l/_JPLYsNZXZK6A
https://dl.doubtnut.com/l/_G6IJ4uXp5xhc


24. In , if a = 10 and  then the

maximum area of  will be

A. 50

B. 

C. 25

D. 5

Answer: C

Watch Video Solution

ΔABC b cot B + c cot C = 2(r + R)

ΔABC

√50

25. about to only mathematics

A. 

B. 

C. 

D. None of these

16: 1

1: 16

8: 1

https://dl.doubtnut.com/l/_G6IJ4uXp5xhc
https://dl.doubtnut.com/l/_lvFuH3zejasp


Answer: A

Watch Video Solution

26. Let a,b,c be the sides of a triangle. Now two of them are equal to .

If the roots of the equation 

are real then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

λεR

x2 + 2(a + b + c)x + 3λ(ab + bc + ca) = 0

λ <
4
3

λ >
5

3

λ ∈ ( , )
1

3

5

3

λ ∈ ( , )
4
3

5

3

https://dl.doubtnut.com/l/_lvFuH3zejasp
https://dl.doubtnut.com/l/_bxhXP7IHQzMC


27. In triangle  divides sides  and 

respectively, in the ratio  If the ratio  IS 

 is equal to  (b) 2 (c) 3 (d) none of these

A. 

B. 2

C. 3

D. None of these

Answer: B

Watch Video Solution

ABC, if P
.
Q, R BC, AC, AB,

k : 1( ∈ or der). ( )
arEAPQR

areaABC

, thenk
1

3

1

3

1

3

28. Let  for all x and y  If in a triangle

`ABC, a =f (3),b=f(1)+f (3), c=f (2)+f (3), then 2A is equal to

A. C

B. 2C

f(x + y) = f(x). f(y) f(1) = 2

https://dl.doubtnut.com/l/_bnP31fFZFb3d
https://dl.doubtnut.com/l/_ThFXDnUcz8e7


C. 3C

D. 4C

Answer: A

Watch Video Solution

29. In an ambiguoa ambiguous case of solving a triangleshen

 and the two possible values of third side are 

, then

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

a = √5, b = 2, ∠A =
π

6

c1 and c2

|c1 − c2| = 2√6

|c1 − c2| = 4√6

|c1 − c2| = 4

|c1 − c2| = 6

https://dl.doubtnut.com/l/_ThFXDnUcz8e7
https://dl.doubtnut.com/l/_7LTYf7WydBoN


30. If  is the circumradius of the pedal triangle of a given triangle ABC,

and  is the circumradius of the pedal triangle of the pedal triangle

formed, and so on ..., then the value of , where R

(circumradius) of  is 5 is

A. 8

B. 10

C. 12

D. 15

Answer: B

Watch Video Solution

R1

R2

R3, R4

∞

∑
i= 1

Ri

ΔABC

31. If in a triangle  then the triangle is right

angled (b) isosceles equilateral (d) none of these

(1 − )(1 − ) = 2
r1

r2

r1

r3

https://dl.doubtnut.com/l/_7LTYf7WydBoN
https://dl.doubtnut.com/l/_xkJORXtcvp1S
https://dl.doubtnut.com/l/_ay55GVeG0pD7


A. right angled

B. isosceles

C. equilateral

D. None of these

Answer: A

Watch Video Solution

32. If the median AD of a triangle ABC makes an angle  with side, AB, then

 is equal to

A. 

B. 

C. 

D. None of these

Answer: B

θ

sin(A − θ)

sin θ
b

c

sin θ
c

b

cos θ
c

b

https://dl.doubtnut.com/l/_ay55GVeG0pD7
https://dl.doubtnut.com/l/_HnzFUauwCdvb


Watch Video Solution

33. In a , angles A, B, C are in AP. If 

, then f'(x) is equal to ..........

A. 1

B. 2

C. 3

D. 4

Answer: A

Watch Video Solution

ΔABC

f(x) = lim
A→ c

√3 − 4 sinA sinC

|A − C|

34. In  if

A. 

B. 

ΔABC, (a + b + c)(b + c − a) = kbc

λ < 0

λ > 6

https://dl.doubtnut.com/l/_HnzFUauwCdvb
https://dl.doubtnut.com/l/_lDR79EQXgrR7
https://dl.doubtnut.com/l/_FGVT5W1huvsL


C. 

D. 

Answer: C

Watch Video Solution

0 < λ < 4

λ > 4

35. In , prove that the triangle is

isosceles or right triangle.

A. either isosceles or right angled

B. only right angled

C. only isosceles triangle

D. None of the above

Answer: A

Watch Video Solution

ΔABC, =
a2 + b2

a2 − b2

sin(A + B)

sin(A − B)

https://dl.doubtnut.com/l/_FGVT5W1huvsL
https://dl.doubtnut.com/l/_MfK9LxfF84pX
https://dl.doubtnut.com/l/_hAxFmzpIC6fg


36. In a  sides a,b,c are inAP and 

 then the maximum value of tan A tan B

is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ΔABC,

+ + = ,
2

1!9!

2

3!7!

1

5!5!

8a

(2b) !

1

2

1

3

1

4

1

5

37. If a, b,c be the sides of a triangle ABC and if roots of equation

 are equal then 

 are in

A. (a)AP

a(b − c)x2 + b(c − a)x + c(a − b) = 90

, ,
sin2 A

2

sin2 B

2

sin2 C

2

https://dl.doubtnut.com/l/_hAxFmzpIC6fg
https://dl.doubtnut.com/l/_ItV2YlsWkUj4


B. (b)GP

C. (c)HP

D. (d)none of these

Answer: C

Watch Video Solution

38. The ratio of the area of a regular polygon of n sides inscribed in a

circle to that of the polygon of same number of sides circumscribing the

same is . Then the value of n is

A. 6

B. 4

C. 8

D. 12

Answer: A

3: 4

https://dl.doubtnut.com/l/_ItV2YlsWkUj4
https://dl.doubtnut.com/l/_4bmGyZFhfKG3


Watch Video Solution

39. In any triangle ABC  is always greater than or

equal

A. 9

B. 3

C. 27

D. None of these

Answer: C

Watch Video Solution

∑
sin2 A + sinA + 1

sinA

40. If the incircel of the triangle ABC, through it's circumcentre, then the

 is

A. 

cosA + cosB + cosC

−2

https://dl.doubtnut.com/l/_4bmGyZFhfKG3
https://dl.doubtnut.com/l/_DlV1OcTdKeL3
https://dl.doubtnut.com/l/_oVD9sSPsa3Zk


B. 

C. 

D. None of these

Answer: B

Watch Video Solution

√2

−√2

41. The perimeter of a triangle ABC is saix times the arithmetic mean of

the sines of its angles. If the side  then �nd angle 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ais1 A.

30∘

60∘

90∘

120∘

https://dl.doubtnut.com/l/_oVD9sSPsa3Zk
https://dl.doubtnut.com/l/_UWUB5ru0IFBk


42. If there are only two linear functions f and g which map 

and in a  and a is the maximum valur of 

where r is the distance of a variable point on the curve

 from the origin, then sin A: sin C is

A. A. 

B. B. 

C. C. 

D. D. None of these

Answer: C

Watch Video Solution

[1, 2]on[4, 6]

ΔABC, c = f(1) + g(1) r2,

x2 + y2 − xy = 10

1: 2

2: 1

1: 1

43. A circle is inscribed in an equilateral triangle of side  The area of any

square inscribed in this circle is ______.

a.

https://dl.doubtnut.com/l/_UWUB5ru0IFBk
https://dl.doubtnut.com/l/_NQ5xYtHbB32i
https://dl.doubtnut.com/l/_7ec9qBHtS2oS


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

a2

a2

4

a2

3

a2

6

44. In any triangle ABC, if sin A , sin B, sin C are in AP, then the maximum

value of  is

A. 

B. 

C. 

D. None of these

Answer: B

tan
B

2

−
1

√3

1

√3

1

3

https://dl.doubtnut.com/l/_7ec9qBHtS2oS
https://dl.doubtnut.com/l/_JgMP3vURXEI2


Watch Video Solution

45. In a  is a solution of equation 

 then  is

A. equilateral

B. isosceles

C. scalene

D. right angled

Answer: A

Watch Video Solution

ΔABC, 2 cosA = and 2tan2 BsinB

sinC

x2 − 9x + 8 = 0, ΔABC

46. A triangle is inscribed in a circle. The vertices of the triangle divide the

circle into three arcs of length  units. Then area of the

triangleis equal to:

3, 4 and 5

https://dl.doubtnut.com/l/_JgMP3vURXEI2
https://dl.doubtnut.com/l/_MjXpOTB4vgKZ
https://dl.doubtnut.com/l/_9uIii49GqJyC


A.  unit

B.  sq unit

C. sq unit

D.  sq unit

Answer: A

Watch Video Solution

9√3(1 + √3)

π2

3√3(√3 − 1)

π2

9√3(1 + √3)

2π2

9√3(√3 − 1)

2π2

47. If a,b and c arethe sides of a traiangle such that  then the

relation is  is

A. 

B. 

C. 

D. None of these

b. c = λ2,

a, λ and A

c ≥ 2λ sin( )
C

2

b ≥ 2λ sin( )
A

2

a ≥ 2λ sin( )
A

2

https://dl.doubtnut.com/l/_9uIii49GqJyC
https://dl.doubtnut.com/l/_679T5ieRje6J


Answer: C

Watch Video Solution

48. In a triangle ABC, AD is the altitude from A. If . 

then 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

b > c

∠C = 23∘ and AD =
abc

b2 − c2,
∠B =

110∘

113∘

120∘

130∘

49. In triangle  and  In this

triangle,

ABC, a = 5, b = 4 cos(A + B) =
31

32

c =

https://dl.doubtnut.com/l/_679T5ieRje6J
https://dl.doubtnut.com/l/_4jsmW7iyF0Ut
https://dl.doubtnut.com/l/_ZEtRoB7FGFRB


A. 3

B. 6

C. 7

D. 9

Answer: B

Watch Video Solution

50. In a  , then the least

integer value of  is 6 (b) 7 (c) 8 (d) none of these

A. 6

B. 7

C. 8

D. None of these

Answer: B

ABC, if AB = x, BC = x + 1, ∠C =
π

3

x

https://dl.doubtnut.com/l/_ZEtRoB7FGFRB
https://dl.doubtnut.com/l/_GmfvWAdMw4Qm


Watch Video Solution

51. In an equilateral triangle, three coins of radii 1 unit each are kept so

that they touch each other and also the sides of the triangle. The area of

the triangle is 2sqrt(3) 6+4sqrt(3)12+(7sqrt(3))/4 3+(7sqrt(3))/4`

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(b) (d)

(4 + 2√3)cm2

(12 + 7√3)cm21

4

(48 + 7√3)cm21

4

(6 + 4√3)cm2

52. The sides of a triangle are in AP. If the angles A and C are the greatest

and smallest angle respectively, then  is equal to4(1 − cosA)(1 − cosC)

https://dl.doubtnut.com/l/_GmfvWAdMw4Qm
https://dl.doubtnut.com/l/_xqoVhHpqVc2e
https://dl.doubtnut.com/l/_cuQcnoILuBS6


A. a) 

B. b) 

C. c) 

D. d) 

Answer: C

Watch Video Solution

cosA − cosC

cosA cosC

cosA + cosC

cosC − cosA

53. If in  the triangle is

A. isosceles

B. equilateral

C. right angled but not isosceles

D. right angled and isosceles

Answer: A

Watch Video Solution

ΔABC, c(a + b)cos = b(a + c)cos ,
B

2

C

2

https://dl.doubtnut.com/l/_cuQcnoILuBS6
https://dl.doubtnut.com/l/_4vQhYG3r9hHF


54. In a triangle ABC , the line joining the circumcentre and incentre is

parallel to BC, then Cos B + Cos C is equal to:

A. 

B. 1

C. 

D. 

Answer: B

Watch Video Solution

3

2

3

4

1

2

55. In the given �gure, AB is the diameter of the circle, centered at O. If

 then l is equal to  ∠COA = 60∘ , AB = 2r, Ac = d and CD = l,

https://dl.doubtnut.com/l/_4vQhYG3r9hHF
https://dl.doubtnut.com/l/_Ag0hOAe62AVi
https://dl.doubtnut.com/l/_snZlPa3ex8ba


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

d√3

d

√3

3d

√3d

2

56. If in a  are the altitudes and R is the

circumradius, then the radius of the circumcircle of  is

ΔABC, AD, BE and CF

ΔDEF

https://dl.doubtnut.com/l/_snZlPa3ex8ba
https://dl.doubtnut.com/l/_kBH07yC6ecx2


A. 2R

B. R

C. 

D. None of these

Answer: C

Watch Video Solution

R

2

57. In a right angled triangle ABC, the bisector of the right angle C divides

AB into segment x and y and  then x:y is equal to

A. 

B. 

C. 

D. 

Answer: A

tan( ) = t,
A − B

2

(1 + t) : (1 − t)

(1 − t) : (t + 1)

1: (1 + t)

(1 − t) : 1

https://dl.doubtnut.com/l/_kBH07yC6ecx2
https://dl.doubtnut.com/l/_57sN4kSkLvso


Watch Video Solution

58. A variable triangle ABC is circumscribed about a �xed circle of unit

radius. Side BC always touches the circle at D and has �xed direction. If B

and C vary in such a way that  then locus of vertex A

will be a straight line

A. (a)parallel to side BC

B. (b)right angle to side BC

C. (c)making and angle  with BC

D. (d)making an angle  with BC

Answer: A

Watch Video Solution

(BD). (CD) = 2,

π

6

sin− 1( )
2

3

59. A tower of height b subtends an angle at a point 0 on the ground

level through the foot of the tower and at a distance a from the foot of

https://dl.doubtnut.com/l/_57sN4kSkLvso
https://dl.doubtnut.com/l/_ZJvZNfP3Jhg6
https://dl.doubtnut.com/l/_T4CeOnr3MmxM


the tower. A pole mounted on the top of the tower also subtends an

equal angle at 0. The height of the pole is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

b( )
a2 − b2

a2 + b2

b( )
a2 + b2

a2 − b2

a( )
a2 − b2

a2 + b2

a( )
a2 + b2

a2 − b2

60. A balloon is observed simultaneously from three points A, B and C on

a straight road directly under it. The angular elevation at  is twice and

at  is thrice that at  . If the distance between A and B is 200 metres

and the distance between B and C is 100 metres, then �nd the height of

balloon above the road.

A. 50 m

B

C A

https://dl.doubtnut.com/l/_T4CeOnr3MmxM
https://dl.doubtnut.com/l/_sW1yqmVp3lIS


B. 

C. 

D. None of these

Answer: D

Watch Video Solution

50√3m

50√2m

61. Avertical pole consists of two parts , the lower part being one third of

the wole .At a point in the horizontal plane through the base of the pole

and distance 2 m from it, the upper part of the pole subtends an angle

whose tangent is 1/2 .Find the possible height of the place .

A. 100 gt

B. 120 ft

C. 150 ft

D. None of these :

https://dl.doubtnut.com/l/_sW1yqmVp3lIS
https://dl.doubtnut.com/l/_CgEZeLSwsiYX


Exercise (More Than One Correct Option Type Questions)

Answer: B

Watch Video Solution

1. If area of  and angle C are given and if c opposite to given

angle is minimum, then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ΔABC(Δ)

a = √
2Δ

sinC

b = √
2Δ

sinC

a =
4Δ

sinC

b =
4Δ

sin2 C

https://dl.doubtnut.com/l/_CgEZeLSwsiYX
https://dl.doubtnut.com/l/_8TExmJO9Gap0


2. If  represents the area of acute angled triangle ABC, then

 (a)  (b) 

 (c)  (d) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Δ

√a2b2 − 4Δ2 + √b2c2 − 4Δ2 + √c2a2 − 4Δ2 = a2 + b2 + c2

a2 + b2 + c2

2
ab cosC + bc cosA + ca cosB

ab sinC + bc sinA + ca sinB

a2 + b2 + c2

a2 + b2 + c2

2

ab cosC + bc cosA + ca cosB

ab sinC + bc sinA + ca sinB

3. In  the value of 

Watch Video Solution

ΔABC, c cos(A − θ) + a cos(C + θ) =

https://dl.doubtnut.com/l/_fzRWz3usmUJK
https://dl.doubtnut.com/l/_a0B5iLuNUoOD
https://dl.doubtnut.com/l/_K9L9fE7XQ8hg


4. In , If ,  and  then

A. measure of  is 

B. measuere of 

C. 

D. circumradius of 

Answer: B::C::D

Watch Video Solution

ΔABC a = 4 b = 3 COS(A − B) = ,
3

4

∠A
π

2

∠Bis
π

2

cot = √7
C

2

ΔABCis
2

71 / 14

5. If in , then

A. A. The perimeter of  equals 

B. B. The radius of circle inscribed in  equals 

C. C. The measure of  equals 

D. D. The value of  equal 120

Answer: B::C::D

ΔABC, a = 5, b = 4 and cos(A − B) =
31

32

ΔABC
15

2

ΔABC
√7
2

∠C cos − 1 1

8

R(b2 sin 2C + c2 sin 2B)

https://dl.doubtnut.com/l/_K9L9fE7XQ8hg
https://dl.doubtnut.com/l/_sT1xSnBQ84rm


Watch Video Solution

6. In which of the following situations, it is possible to have  ?  

(All symbols used have usual meaning in a triangle)

A. (a)

B. (b)

C. (c)

D. (d)

Answer: B::C

Watch Video Solution

aΔABC

(a + c − b)(a − c + b) = 4bc

b2 sin 2C + cos2 sin 2B = ab

a = 3, b = 5, c = 7 and C =
2π

3

cos( ) = cos( )
A − C

2

A + C

2

7. In a triangle ABC, let BC = 1, AC=2 and measure of  is . Which of

the following statement(s) is (are) correct?

A. (a) 

∠C 30∘

2 sinA = sinB

https://dl.doubtnut.com/l/_sT1xSnBQ84rm
https://dl.doubtnut.com/l/_XnADJ6CdA3J3
https://dl.doubtnut.com/l/_xkmhRywi3EfU


B. (b) Length of side AB equals 

C. (c) measure of  is less than 

D. (d) Circumradius of  is equal to length of side AB

Answer: A::C::D

Watch Video Solution

5 − 2√3

∠A 30∘

△ ABC

8. Let one angle of a triangle be 60°, the area of triangle is 10 and

perimeter is 20 cm. Ifa>b> c where a, b and e denote lengths of sides

opposite to vertices A, B and C respectively, then which of the following is

(are) correct?

A. (a)Inradius of triangle is 

B. (b)Length of longest side of triangle is 7

C. (c)Circum-radius of triangles is 

D. (d)Radius of largest escribed circle is 

√3

√3

7

√3

/12

https://dl.doubtnut.com/l/_xkmhRywi3EfU
https://dl.doubtnut.com/l/_sY3NEb6JYlAC


Answer: A::C

Watch Video Solution

9. In a triangle ABC, if , then which of the

following relations is (are) correct? [Note: All symbols used have usual

meaning in triangle ABC.]

A. (a)The area of 

B. (b)The value of 

C. (c)Inradius of trianlgle 

D. (d)The length of internal angle bisector of 

Answer: A::B

Watch Video Solution

a = 4, b = 8, ∠C = 60∘

ΔABCis8√3

∑ sin2 A = 2

ABCis
2√3

3 + √3

∠Cis .
4

√3

https://dl.doubtnut.com/l/_sY3NEb6JYlAC
https://dl.doubtnut.com/l/_0OgjKyrDG3Ih


10. Given an isoceles triangle with equal side of length b and angle

, then  

the inradius r is given by

A. 

B. 

C. 

D. 

Answer: A::C::D

Watch Video Solution

α < π/4

R = b cos ecα
1

2

Δ = 2b2 sin 2α

r =
b sin 2α

2(1 + cosα)

OI

∣
∣ 
∣ 
∣
∣

∣
∣ 
∣ 
∣
∣

b cos( )3α
2

2 sinα( )α

2

11. There can exist a triangle ABC satisfying the conditions :

A. 

B. 

tanA + tanB + tanC = 0

= =
sinA

2
sinB

3

sinC

7

https://dl.doubtnut.com/l/_3Smu8p9Ozl1k
https://dl.doubtnut.com/l/_PJnpsUxdfeRJ


C. 

D. 

Answer: C::D

Watch Video Solution

(a + b)2 = c2 + ab and √2(sinA + cosA) = √3

sinA + sinB = ( )cosA cosB = = = sinA sinB
√3 + 1

2

√3

4

√3

4

12. Let a,b,c be the sides of triangle whose perimeter is P and area is A,

then

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

p3 ≤ 27(b + c − a)(c + a − b)(a + b − c)

p2 ≤ 3(a2 + b2 + c2)

a2 + b2 + c2 ≥ 4√3A

p4 ≤ 25 < A

https://dl.doubtnut.com/l/_PJnpsUxdfeRJ
https://dl.doubtnut.com/l/_Ex63z9DbvarV


13. If in  and c, sin B and cos B are rational number, then

A. a is rational

B. a is irrational

C. b is rational

D. b is irational

Answer: A::C

Watch Video Solution

ΔABC, A = 90∘

14. Let 'l' is the length of median from the vertex A to the side BC of a

. Then

A. 

B. 

C. 

ΔABC

4l2 = 2b2 + 2c2 − a2

4l2 = b2 + c2 + 2bc cosA

4l2 = b2 + 4bc cosA

https://dl.doubtnut.com/l/_Ex63z9DbvarV
https://dl.doubtnut.com/l/_aNlQlOdncy9H
https://dl.doubtnut.com/l/_Q8vomHDdoOpN


D. 

Answer: A::B::C::D

Watch Video Solution

4l2 − (2s − a)2 − 4bc sin2( )
A

2

15. If  and  are the areas of the inscribed and escribed circles

of a triangle, prove that 

A. (a)

B. (b)

C. (c)

D. (d)

Answer: A::B::C::D

Watch Video Solution

A, A1, A2 A3

= + +
1

√A

1

√A1

1

√A2

1

√A3

√A1 + √A2 + √A3 = √π(r1 + r2 + r3)

+ + =
1

√A1

1

√A2

1

√A3

1

√A

+ + =
1

√A1

1

√A2

1

√A3

s2

√πr1r2r3

√A1 + √A2 + √A3 = √π(4R + r)

https://dl.doubtnut.com/l/_Q8vomHDdoOpN
https://dl.doubtnut.com/l/_lznSfEZESY8L


16. If  be given in a triangle and  be two possible value of

the third side such that  then a is equal to

A. (a)

B. (b)

C. (c)

D. (d)

Answer: B::C

Watch Video Solution

a, b, A c1 and c2

c2
1 + c1c2 + c2

2 = a2,

30∘

60∘

90∘

120∘

17. D,E and F are the middle points of the sides of the triangle ABC, then

A. centroid of the triangle DEF is the same as that of ABC

B. orthocentre of the triangle DEF is the circumcentre of ABC

C. orthocentre of the triangle DEF is the incentre of ABC

D. centroid of the triangle DEF is not the same as that of ABC

https://dl.doubtnut.com/l/_y4uIac8ClDs2
https://dl.doubtnut.com/l/_89s6pC60iwGB


Answer: A::B

Watch Video Solution

18. The sides of  satisfy the equation 

Then a) the triangle is isosceles b) the triangle is obtuse c)

 d) 

A. the triangle is isosceles

B. the triangle is obtuse

C. 

D. 

Answer: A::C::D

Watch Video Solution

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

B = cos − 1( )
7
8

A = cos − 1( )
1

4

B = cos − 1( )
7
8

A = cos − 1( )
1

4

https://dl.doubtnut.com/l/_89s6pC60iwGB
https://dl.doubtnut.com/l/_DSYvxQumvnkU


19. If  represents the area of acute angled triangle ABC, then

 (a)  (b) 

 (c)  (d) 

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

Δ

√a2b2 − 4Δ2 + √b2c2 − 4Δ2 + √c2a2 − 4Δ2 = a2 + b2 + c2

a2 + b2 + c2

2
ab cosC + bc cosA + ca cosB

ab sinC + bc sinA + ca sinB

(a2 + b2 + c2

a2 + b2 + c2

2

ab cosC + bc cosA + ca cosB

ab sinC + bc sinA + ca sinB

20. In triangle,  then angle B is

equal to  (b)   (d) 

A. 

ABC if 2a2b2 + 2b2c2 = a2 + b4 + c4,

450 1350 1200 600

45∘

https://dl.doubtnut.com/l/_C6tkWlFfqGd0
https://dl.doubtnut.com/l/_aQ5RKNJrWvvR


B. 

C. 

D. 

Answer: A::B

Watch Video Solution

135∘

120∘

60∘

21. If H is the orthocentre of triangle ABC, R = circumradius and

, then

A. 

B. max, of P is 3R

C. min. of P is 3R

D. 

Answer: A::B

Watch Video Solution

P = AH + BH + CH

p = 2(R + r)

P = 2(R − r)

https://dl.doubtnut.com/l/_aQ5RKNJrWvvR
https://dl.doubtnut.com/l/_wuV0pReEgb97


22. If inside a big circle exactly  small circles, each of radius 

can be drawn in such a way that each small circle touches the big circle

and also touches both its adjacent small circles, then the radius of big

circle is  (b)   (d) 

A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

n(n ≤ 3) r,

r(1 + cos ec )
π

n
( )

1 + tan π
n

cos π
π

r[1 + cos ec ]
2π

n

r[s ∈ + ]
2

π

2n

cos ( 2π )
n

sin π

n

r(1 + cos ec )
π

n

( )
1 + tan π

n

cos π

n

r[1 + cos ec ]
2π

n

r[sin + cos ]
2

π

2n
2π
n

sin '
π

n

https://dl.doubtnut.com/l/_wuV0pReEgb97
https://dl.doubtnut.com/l/_3imfJFeGGOZI


Exercise (Statement I And Ii Type Questions)

23. If in triangle ABC, a, c and angle A are given and , then

(  are values of b)

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

c sinA < a < c

b1 and b2

b1 + b2 = 2c cosA

b1 + b +2 = c cosA

b1b2 = c2 − a2

b1b2 = c2 + a2

1. In a triangle  (All symbol used have

usual meaning in a triangle.) Statement-1: The value of .

Statement-2:  must be equilateral.

ABC, a3 + b3 + c3 = c2(a + b + c)

∠C = 60∘

ΔABC

https://dl.doubtnut.com/l/_j9ed7uYgQs3I
https://dl.doubtnut.com/l/_X3BAN1Rhz1Th


A. (a)Both Statement I and Statement II are correct and Statement II is

the correct explanation of Statement I

B. (b)Both Statement I and Statement II are correct and Statement II is

not the correct explanation of Statement I

C. (c)Statement I is correct but Statement II is incorrect

D. (d)Statement I is correct but Statement I is incorrect

Answer: C

Watch Video Solution

2. Let a = 6, b = 3 and   

Value of  is equal to

A. Both Statement I and Statement II are correct and Statement II is

the correct explanation of Statement I

cos(A − B) =
4
5

sinA

https://dl.doubtnut.com/l/_X3BAN1Rhz1Th
https://dl.doubtnut.com/l/_ZfERERDF4IKP


B. Both Statement I and Statement II are correct and Statement II is

not the correct explanation of Statement I

C. Statement I is correct but Statement II is incorrect

D. Statement I is correct but Statement I is incorrect

Answer: D

Watch Video Solution

3. Statement I: If in a triangle  then

one of the angles must be  

Statement II: In any triangle 

A. (a) Both Statement I and Statement II are correct and Statement II

is the correct explanation of Statement I

B. (b) Both Statement I and Statement II are correct but Statement II is

not the correct explanation of Statement I

ABC, sin2 A + sin2 B + sin2 C = 2,

90∘ .

ABC

cos 2A + cos 2B + cos 2C = − 1 − 4 cosA cosB cosC

https://dl.doubtnut.com/l/_ZfERERDF4IKP
https://dl.doubtnut.com/l/_ZeF7dBrPkowr


C. (c) Statement I is correct but Statement II is incorrect

D. (d) Statement II is correct but Statement I is incorrect

Answer: A

Watch Video Solution

4. Statement I: If  are angles of a cyclic quadrilateral then 

  

Statement II: If  are angles of cyclic quadrilateral then 

A. (a) Both Statement I and Statement II are correct and Statement II

is the correct explanation of Statement I

B. (b) Both Statement I and Statement II are correct but Statement II is

not the correct explanation of Statement I

C. (c) Statement I is correct but Statement II is incorrect

D. (d) Statement II is correct but Statement I is incorrect

A, B, C, D

∑ sinA = 0.

A, B, C, D

∑ cosA = 0.

https://dl.doubtnut.com/l/_ZeF7dBrPkowr
https://dl.doubtnut.com/l/_8UtOFKNdQUUb


Answer: D

Watch Video Solution

5. Statement I In any triangle ABC, the square of the length of the

bisector AD is  

Statement II In any triangle ABC length of bisector AD is

A. (a)Both Statement I and Statement II are correct and Statement II is

the correct explanation of Statement I

B. (b)Both Statement I and Statement II are correct and Statement II is

not the correct explanation of Statement I

C. (c)Statement I is correct but Statement II is incorrect

D. (d)Statement I is correct but Statement I is incorrect

Answer: A

h id l i

bc(1 − ).
a2

(b + c)2

cos( ).
2bc

(b + c)

A

2

https://dl.doubtnut.com/l/_8UtOFKNdQUUb
https://dl.doubtnut.com/l/_xzoJTxe6wRFv


Watch Video Solution

6. All the notations used in statemnt I and statement II are usual. 

Statement I: In triangle ABC, if  then value of 

 is equal to 9.  

Statement II: In  where R is

circumradius.

A. a) Both Statement I and Statement II are correct and Statement II is

the correct explanation of Statement I

B. b) Both Statement I and Statement II are correct and Statement II is

not the correct explanation of Statement I

C. c) Statement I is correct but Statement II is incorrect

D. d) Statement II is correct but Statement I is incorrect

Answer: A

Watch Video Solution

= = .
cosA

a

cosB

b

cosC

c
r1 + r2 + r3

r

ΔABC : = = = 2R,
a

sinA

b

sinB
c

sinC

https://dl.doubtnut.com/l/_xzoJTxe6wRFv
https://dl.doubtnut.com/l/_97beU3NTttET
https://dl.doubtnut.com/l/_DZpAuAsAgUbN


7. Statement I In a triangle ABC if  then 

  

Statement II If  then 

A. A. Both Statement I and Statement II are correct and Statement II is

the correct explanation of Statement I

B. B. Both Statement I and Statement II are correct and Statement II is

not the correct explanation of Statement I

C. C. Statement I is correct but Statement II is incorrect

D. D. Statement I is correct but Statement I is incorrect

Answer: C

Watch Video Solution

tanA : tanB : tanC = 1: 2: 3,

A = 45∘

p : q : r = 1: 2: 3, p = 1

8. Statement I: In any right angled triangle  is always equal

to 8. 

a2 + b2 + c2

R2

https://dl.doubtnut.com/l/_DZpAuAsAgUbN
https://dl.doubtnut.com/l/_neDBxUuRTnKh


Statement II: 

A. a) Both Statement I and Statement II are correct and Statement II is

the correct explanation of Statement I

B. b) Both Statement I and Statement II are correct and Statement II is

not the correct explanation of Statement I

C. c) Statement I is correct but Statement II is incorrect

D. d) Statement I is incorrect but Statement II is correct

Answer: A

Watch Video Solution

a2 = b2 + c2

9. Statement I perimeter of a regular pentagon inscribed in a circle with

centre O and radius a cm equals  cm.  

Statement II Perimeter of a regular polygon inscribed in a circle with

centre O and radius a cm equals  then it is n

sided, where 

10asin 36∘

(3n − 5)sin( )cm,
360∘

2n

n ≥ 3.

https://dl.doubtnut.com/l/_neDBxUuRTnKh
https://dl.doubtnut.com/l/_rCxz3laC49Jy


A. (a)Both Statement I and Statement II are correct and Statement II is

the correct explanation of Statement I

B. (b)Both Statement I and Statement II are correct and Statement II is

not the correct explanation of Statement I

C. (c)Statement I is correct but Statement II is incorrect

D. (d)Statement I is correct but Statement I is incorrect

Answer: C

Watch Video Solution

10. Statement I In any triangle ABC 

  

Statement II In any triangle ABC 

A. Both Statement I and Statement II are correct and Statement II is

the correct explanation of Statement I

a cosA + b cosB + c cosC ≤ s.

sin( )sin( )sin( ) ≤
A

2
B

2

C

2

1

8

https://dl.doubtnut.com/l/_rCxz3laC49Jy
https://dl.doubtnut.com/l/_j9L9tb3oeqSN


B. Both Statement I and Statement II are correct and Statement II is

not the correct explanation of Statement I

C. Statement I is correct but Statement II is incorrect

D. Statement I is correct but Statement I is incorrect

Answer: A

Watch Video Solution

11. Statement I In a

 then the

maximum value of   

Statement II In a 

A. Both Statement I and Statement II are correct and Statement II is

the correct explanation of Statement I

B. Both Statement I and Statement II are correct and Statement II is

not the correct explanation of Statement I

ΔABC, if cos2 + cos2 + cos2 = y(x2 + )
A

2
B

2

C

2

1

x2

yis .
9

8

ΔABC, sin . sin sin ≤
A

2
B

2

C

2

1

8

https://dl.doubtnut.com/l/_j9L9tb3oeqSN
https://dl.doubtnut.com/l/_XcEHNHxZ3Ccc


Exercise (Passage Based Questions)

C. Statement I is correct but Statement II is incorrect

D. Statement I is correct but Statement I is incorrect

Answer: A

Watch Video Solution

1. R is circumradii of  is orthocentre,  are

circumradii of  If AH produced meet the circumradii of

ABC at M and intersect BC at L, 

  

  

  

 

Area of 

A. a. 2R cos A cos B cos C

ΔABC, H R1, R2, R3

ΔAHB, ΔBHC.

∠AHB = 180∘ − C

= 2R1
c

sin(180∘ − C)

= 2R1
c

sinC

R1 = R

ΔAHB

https://dl.doubtnut.com/l/_XcEHNHxZ3Ccc
https://dl.doubtnut.com/l/_hodNoGbqGWiA


B. b.  cos A cos B cos C

C. c.  cos A cos B sin C

D. d. None of the above

Answer: C

Watch Video Solution

R2

2R2

2. Let ABC to be an acute triangle with 

where  From any point 'p' inside  denot

foot of perpendiculars form 'p' noto the sides, BC, CA and AB, respectively.

Now, answer the following equations. 

If  is equilateral, then 'P'

A. the incircle of 

B. line of intternal angle bisectors from A, B and C

C. arcs of 3 circles

D. None of the above

BC = a, CA = b and AB = c,

a ≠ b ≠ c. ΔABC ≤ tB, E, F

ΔDEF

ΔABC

https://dl.doubtnut.com/l/_hodNoGbqGWiA
https://dl.doubtnut.com/l/_sKeE2bhVsVhZ


Answer: C

Watch Video Solution

3. Let ABC to be an acute triangle with 

where  From any point 'p' inside  denot

foot of perpendiculars form 'p' noto the sides, BC, CA and AB, respectively.

Now, answer the following equations. 

If  is equilateral, then 'P'

A. 

B. 

C. 

D. None of the above

Answer: C

Watch Video Solution

BC = a, CA = b and AB = c,

a ≠ b ≠ c. ΔABC ≤ tB, E, F

ΔDEF

x = 4 or x + yy = 7 or 4x = 3y

x = 4 or x2 + y2 = 4x + 4y

3(x2 + y2) + 196 = 49(x + y)

https://dl.doubtnut.com/l/_sKeE2bhVsVhZ
https://dl.doubtnut.com/l/_0faFveBEUchu
https://dl.doubtnut.com/l/_CpsV14OfB83g


4. Let ABC to be an acute triangle with 

where  From any point 'p' inside  denot

foot of perpendiculars form 'p' noto the sides, BC, CA and AB, respectively.

Now, answer the following equations. 

If  is equilateral, then 'P'

A. coincides with incentre of 

B. coincides with orthocentre of 

C. lies on padal  of 

D. None of the above

Answer: D

Watch Video Solution

BC = a, CA = b and AB = c,

a ≠ b ≠ c. ΔABC ≤ tB, E, F

ΔDEF

ΔABC

ΔABC

Δ ΔABC

5. In an acute angled triangle , let  and  be the

perpendicular opposite sides of the triangle. The ratio of the product of

the side lengths of the triangles  and , is equal to

ABC AD, BE CF

DEF ABC

https://dl.doubtnut.com/l/_CpsV14OfB83g
https://dl.doubtnut.com/l/_VWu3imlRKPDs


A. A. 

B. B. 

C. C. 

D. D. 

Answer: C

Watch Video Solution

3(abc)
1
3

4(a + b + c)

1

4

cosA cosB cosC

sin( )sin( )sin( )
A

2
B

2

C

2

6. In an acute angle  let AD, BE and CF be the perpendicular from

A, B and C upon the opposite sides of the triangle. (All symbols used have

usual meaning in a tiangle.) 

The orthocentre of the  is the

A. centroid of the 

B. circum-centre of the 

C. incentre of the 

D. orthocentre of the 

ΔABC,

ΔABC,

ΔDEF

ΔDEF

ΔDEF

ΔDEF

https://dl.doubtnut.com/l/_VWu3imlRKPDs
https://dl.doubtnut.com/l/_pFMuD6x3i242


Answer: C

Watch Video Solution

7. In an acute angle  let AD, BE and CF be the perpendicular from

A, B and C upon the opposite sides of the triangle. (All symbols used have

usual meaning in a tiangle.) 

The circum-radius of the  can be equal to

A. 

B. 

C. 

D. 

Answer: A::B::C::D

Watch Video Solution

ΔABC,

ΔDEF

abc

8Δ

a

4 sinA

R

2

cos ec cos ec cos ec
r

8

A

2
B

2

C

2

https://dl.doubtnut.com/l/_pFMuD6x3i242
https://dl.doubtnut.com/l/_wHkJxdIJ7qED


8. Let a,b, c are the sides opposite to angles A, B , C respectively in a

  

If  

Angle C is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ΔABC tan = cot and = = ,
A − B

2

a − b

a + b

C

2
a

sinA

b

sinB
c

sinC

a = 6, b = 3 and cos(A − B) =
4
5

π

4

π

2

3π

4

2π

3

9. Let a,b, c are the sides opposite to angles A, B , C respectively in a

  

If  

Area of the trianlge is equal to

ΔABC tan = cot and = = ,
A − B

2

a − b

a + b

C

2
a

sinA

b

sinB
c

sinC

a = 6, b = 3 and cos(A − B) =
4
5

https://dl.doubtnut.com/l/_X2pS8FLBnGWn
https://dl.doubtnut.com/l/_2NO66gA0gJnp


A. 8

B. 9

C. 10

D. 11

Answer: B

Watch Video Solution

10. Let a,b, c are the sides opposite to angles A, B , C respectively in a

  

If  

Valus of sin A is equal to

A. 

B. 

C. 

D. 

ΔABC tan = cot and = = ,
A − B

2

a − b

a + b

C

2
a

sinA

b

sinB
c

sinC

a = 6, b = 3 and cos(A − B) =
4
5

1

√5

2

√5

1

2√5

1

√3

https://dl.doubtnut.com/l/_2NO66gA0gJnp
https://dl.doubtnut.com/l/_HQSKHkthnGFh


Answer: B

Watch Video Solution

11. When any two sides and one of the opposite acute angle are given,

under certain additional conditions two triangles are possible. The case

when two triangles are possible is called the ambiguous case. 

In fact when any two sides and the angle opposite to one of them are

given either no triangle is posible or only one triangle is possible or two

triangles are possible. 

In the ambiguous case, let a,b and  are given and  are two values

of the third side c. 

On the basis of above information, answer the following questions 

Two di�erent triangles are possible when

A. 

B. 

C. 

∠A c1, c2

b sinA < a

b sinA < a and b > a

b sinA < a and b < a

https://dl.doubtnut.com/l/_HQSKHkthnGFh
https://dl.doubtnut.com/l/_TZBTUS2H5tjl


D. 

Answer: B

Watch Video Solution

b sinA < a and a = b

12. When any two sides and one of the opposite acute angle are given,

under certain additional conditions two triangles are possible. The case

when two triangles are possible is called the ambiguous case. 

In fact when any two sides and the angle opposite to one of them are

given either no triangle is posible or only one triangle is possible or two

triangles are possible. 

In the ambiguous case, let a,b and  are given and  are two values

of the third side c. 

On the basis of above information, answer the following questions 

The di�erence between two values of c is

A. A. 

B. B. 

∠A c1, c2

2√(a2 − b2)

√(a2 − b2)

https://dl.doubtnut.com/l/_TZBTUS2H5tjl
https://dl.doubtnut.com/l/_xegd1Srgu0qz


C. C. 

D. D. 

Answer: B

Watch Video Solution

2√(a2 − b2 sin2 A)

√(a2 − b2 sin2 A)

13. When any two sides and one of the opposite acute angle are given,

under certain additional conditions two triangles are possible. The case

when two triangles are possible is called the ambiguous case. 

In fact when any two sides and the angle opposite to one of them are

given either no triangle is posible or only one triangle is possible or two

triangles are possible. 

In the ambiguous case, let a,b and  are given and  are two values

of the third side c. 

On the basis of above information, answer the following questions 

The value of  is

A. A. 

∠A c1, c2

c2
1 − 2c1c2 cos 2A + c2

2

4a cosA

https://dl.doubtnut.com/l/_xegd1Srgu0qz
https://dl.doubtnut.com/l/_yzo5dA5B2Wk2


B. B. 

C. C. 

D. D. 

Answer: D

Watch Video Solution

4a2 cosA

4a cos2 A

4a2 cos2 A

14. Consider a triangle ABC, where c,y,z are the length of perpendicular

drawn from the vertices of the triangle to the opposite sides a,b, c

respectively. Let the letters  denote the circumradius, inradius

semi-perimeter and area of the triangle respectively. 

If  then the value of k is

A. R

B. S

C. 2R

D. 

R, rS, Δ

+ + = ,
bx

c

cy

a

az

b

a2 + b2 + c2

k

R
3

2

https://dl.doubtnut.com/l/_yzo5dA5B2Wk2
https://dl.doubtnut.com/l/_MBAJJbz3aYoz


Answer: C

Watch Video Solution

15. Consider a triangle ABC, where c,y,z are the length of perpendicular

drawn from the vertices of the triangle to the opposite sides a,b, c

respectively. Let the letters  denote the circumradius, inradius

semi-perimeter and area of the triangle respectively. 

If  then the value of k is

A. 

B. rR

C. 

D. 

Answer: C

Watch Video Solution

R, rS, Δ

cot A + cot B + cot C = k( + + ),
1

x2

1

y2

1

z2

R2

Δ

a2 + b2 + c2

https://dl.doubtnut.com/l/_MBAJJbz3aYoz
https://dl.doubtnut.com/l/_V3ApA4tblCZh
https://dl.doubtnut.com/l/_fkIjviw0vGac


16. Consider a triangle ABC, where c,y,z are the length of perpendicular

drawn from the vertices of the triangle to the opposite sides a,b, c

respectively. Let the letters  denote the circumradius, inradius

semi-perimeter and area of the triangle respectively. 

The valur of 

is equal to

A. 

B. 

C. 2

D. 6

Answer: D

Watch Video Solution

R, rS, Δ

+ +
c sinB + b sinC

x

a sinC + c sinA

y

b sinA + a sinB

z

R

r

S

R

17. AL, BM and CN are perpendicular from angular points of a triangle ABC

on the opposite sides BC, CA and AB respectively.  is the area of triangleΔ

https://dl.doubtnut.com/l/_fkIjviw0vGac
https://dl.doubtnut.com/l/_djJDvxcJi1Sp


ABC, (r ) and R are the inradius and circumradius. 

If perimeters of  then the value of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ΔLMN and ΔABCanλ and μ,
λ

μ

r

R

R

r

rR

Δ

Δ

rR

18. AL, BM and CN are perpendicular from angular points of a triangle ABC

on the opposite sides BC, CA and AB respectively.  is the area of triangle

ABC, (r ) and R are the inradius and circumradius. 

If area of  is  then the value of  is

A. 

B. 

Δ

ΔLMN Δ' ,
Δ'

Δ

2 sinA sinB sinC

2 cosA cosB cosC

https://dl.doubtnut.com/l/_djJDvxcJi1Sp
https://dl.doubtnut.com/l/_bBDtzx7msWYE


PROPERTIES AND SOLUTIONS OF TRIANGLES EXERCISE 5: MATCHING TYPE

QUESTIONS

C. 

D. 

Answer: D

Watch Video Solution

sinA sinB sinC

cosA cosB cosC

1. Match the statement of Colume I with values of Column II. 

  

https://dl.doubtnut.com/l/_bBDtzx7msWYE
https://dl.doubtnut.com/l/_BcB3ZUoHBKBB


Watch Video Solution

2. Match the statement of Column I with the values of Column II. 

Watch Video Solution

https://dl.doubtnut.com/l/_BcB3ZUoHBKBB
https://dl.doubtnut.com/l/_n2yZV0yHkIEz


Exercise (Single Integer Answer Type Questions)

3. Match the statement of Column I with values of Column II 

Watch Video Solution

1. If in  then �nd the

measure of angle  (in degree).

Watch Video Solution

ΔABC, ∠C = , a = √2 and b = √2 + √2
π

8

A

https://dl.doubtnut.com/l/_f4Ai67SJSW5j
https://dl.doubtnut.com/l/_RAFjCWg8TIYg


2. If in  then  must be 

(b)  (c)  (d) 

Watch Video Solution

ABC, A = , B = , C =
π

7

2π

7

4π

7
a2 + b2 + c2 R2

3R2 4R2 7R2

3. In a  are the mid-points of  respectively.

If O is the circumcentre of the  then the value of 

 equal to

Watch Video Solution

ΔABC, P and Q AB and AC

ΔABC,

( )cot B cot C
Area of ΔABC

Area of ΔOPQ

4. With usual notation in  the numerical value of  

 is

Watch Video Solution

ΔABC,

( )( + + )
a + b + c

r1 + r2 + r3

a

r1

b

r2

c

r3

https://dl.doubtnut.com/l/_RAFjCWg8TIYg
https://dl.doubtnut.com/l/_JcOaWZUZSSks
https://dl.doubtnut.com/l/_563TT3T3VNzU
https://dl.doubtnut.com/l/_BSpDXRb1kuZl


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

to AC, then prove that 

Watch Video Solution

cosA. cosC =
2(c2 − a2)

3ac

6. The rational number which equals the number  with recurring

decimal is  b.  c.  d. none of these

Watch Video Solution

2. 357

2355

1001

2379

997

2355

999

7. In triangle  and . Then the measure of angle A =

Watch Video Solution

ABC, r =
R

6
r1 = 7r

8. In a  the maximum value of  must be

Watch Video Solution

ΔABC, 120
⎛
⎜ ⎜
⎝

⎞
⎟ ⎟
⎠

∑ a cos2( )A

2

a + b + c

https://dl.doubtnut.com/l/_PaakvmNdts1B
https://dl.doubtnut.com/l/_wMAbIY0OZXpm
https://dl.doubtnut.com/l/_30nCJeB0I3UV
https://dl.doubtnut.com/l/_cIedxB6utJfR


9. The sides of a triangle are three consecutive natural numbers and its

largest angle is twice the smalles one. Determine the sides of the triangle.

Watch Video Solution

10. In , then the value of 

 (where R is circumradius of triangle) is ______

Watch Video Solution

ΔABC, ∠C = 2∠A, and AC = 2BC

a2 + b2c2

R2

11. If a, b and A are given in a triangle and  are possible values of the

third side, then prove that 

Watch Video Solution

c1, c2

c2
1 + c2

2 − 2c1c2 cos 2A = 4a2 cos2 A

https://dl.doubtnut.com/l/_cIedxB6utJfR
https://dl.doubtnut.com/l/_NdeWgefCCp3G
https://dl.doubtnut.com/l/_ysrQzKxH5d1j
https://dl.doubtnut.com/l/_DxUybYgFO0UJ


12. In  a=5, b=4, c=3. G is the centroid of triangle. If  be the

circum radius of triangle GAB then the value of  must be

Watch Video Solution

ΔABC, R1

R2
1

a

65

13. A triangle  is inscribed in a circle with centre at  The lines 

 meet the opposite sides at  respectively.

Prove that 

Watch Video Solution

ABC O,

AO, BOandCO D, E, andF ,

+ + =
1

AD

1

BE

1

CF

a cosA + b cosB + osC

△

14. In a triangle  If  

 then the maximum value of a 

Watch Video Solution

ABC, a ≥ b ≥ c.

= 8,
a3 + b3 + c3

sin3 A + sin3 B + sin3 C

sin3 A + sin3 B + sin3 C

https://dl.doubtnut.com/l/_lnLVRzzrAdMf
https://dl.doubtnut.com/l/_4OeovP3acmfm
https://dl.doubtnut.com/l/_s7AehehbUQuv


PROPERTIES AND SOLUTIONS OF TRIANGLES EXERCISE 6 : SINGLE INTEGER

ANSWER TYPE QUESTIONS

Exercise (Subjective Type Questions)

15. In a cyclic quadrilateral PQRS, PQ= 2 units, QR= 5 units, RS=3 units and

 then what is the measure of SP?

Watch Video Solution

∠PQR = 600,

1. In the �gure as shown �nd the number of digits in the length of AB. 

Watch Video Solution

https://dl.doubtnut.com/l/_lVcWIzvNbtyw
https://dl.doubtnut.com/l/_rgzybnvE20TJ


1. In a  the angles A and B are two values of  satisfying 

 where  then show triangles is obtuse

angled.

Watch Video Solution

ΔABC, θ

√3 cos θ + sin θ = k, |K| < 2,

2. In an obtuse angled triangle, the obtuse angle is  and the other two

angles are equal to two values of  satisfying , where 

, then  is equal to

Watch Video Solution

3π

4

θ a tan θ + b secθ = c

|b| ≤ √a2 + c2 a2 − c2

3. If in triangle  are given and `csinA

Watch Video Solution

ABCa, b, candangleA

https://dl.doubtnut.com/l/_O1xudjprnhQl
https://dl.doubtnut.com/l/_ftddsNsOqB0m
https://dl.doubtnut.com/l/_DCgjssPH7Er3


4. If  is a point on the altitude AD of the triangle ABC such the 

 then AP is equal to  (b)  (c)  (d) 

Watch Video Solution

P

∠CBP = ,
B

3
2a

sinC

3
2b

sinC

3
2c

sinB

3

2c
sinC

3

5. If R denotes circumradius, then in  is equal to

Watch Video Solution

ΔABC,
b2 − c2

2aR

6. In

,

then BC =

Watch Video Solution

ΔABC, A = , b − c = 3√3cm and  area of ΔABC = cm22π

3

9√3

2

7. If  is the area of the  then  ?Δ = a2 − (b − c)
2
, Δ ΔABC tanA =

https://dl.doubtnut.com/l/_bO0gjuwjL6Oy
https://dl.doubtnut.com/l/_vrOIBTyrbte4
https://dl.doubtnut.com/l/_CyFO7MaeSGha
https://dl.doubtnut.com/l/_9DeXWfd7ZXAS


Watch Video Solution

8. In a  and the length of perpendicular from

B to AC is p such that  If  then measure 

Watch Video Solution

ΔABC, B = 90∘ , AC = h

h = 4p. AB < BC, ∠C.

9. If in a   

 then �nd the valueof determinant  

Watch Video Solution

ΔABC, sin3 A + sin3 B + sin3 C

= 3 sinA. sinB. sinC,

∣
∣
∣
∣

a b c

b c a

c a b

∣
∣ 
∣
∣

.

10. In a triangle ABC, if the sides a,b,c, are roots of

 then �nd the value of 

Watch Video Solution

x3 − 11x2 + 38x − 40 = 0,

+ +
cosA

a

cosB

b

cosC
c

https://dl.doubtnut.com/l/_9DeXWfd7ZXAS
https://dl.doubtnut.com/l/_znQgzBY1DzFf
https://dl.doubtnut.com/l/_27OmEAVTKAxZ
https://dl.doubtnut.com/l/_aFPnJYCEpl1G


11. If the sides  are in A.P., prove that 

Watch Video Solution

a, b, c

(tan) + (tan) = (cot) .
A

2
c

2

2

3
B

2

12. The sides of a triangle are in A.P. and its area is  th of an equilateral

triangle of the same perimeter. Find the greatest angle of the triangle

Watch Video Solution

3

5

13. If AD, BE and CF are the medians of a  then evaluate 

Watch Video Solution

ΔABC,

(AD2 + BE2 + CF 2) : (BC 2 + CA2 + AB2).

https://dl.doubtnut.com/l/_aFPnJYCEpl1G
https://dl.doubtnut.com/l/_2SECnlmNWC91
https://dl.doubtnut.com/l/_HOLCWsfg4ZxL
https://dl.doubtnut.com/l/_m7MfoO4nNd3R


14. Let AD be a median of the . If AE and AF are medians of the

triangle ABD and ADC, respectively, and BD=a/2 AD =

 is equal to

Watch Video Solution

ΔABC

m1, AE = m2, AF = m3,  then a2 /8

15. In , If

, then  (in terms of x, y, z only) is

Watch Video Solution

ΔABC

x = tan( )tan( ), y = tan( )tan( ), z = tan(
B − C

2

A

2

C − A

2
B

2

A −

2

x + y + z

16.  is equilateral triangle of side a. P lies on AB such that A is

midpoint of PB. If  is inradius of PAC and  is ex radius of PBC opposite

to P, then 

Watch Video Solution

ΔABC

r1 r2

r1 + r2 =

https://dl.doubtnut.com/l/_LimaWMZtMWQv
https://dl.doubtnut.com/l/_pVJs8hsP6zuk
https://dl.doubtnut.com/l/_cah95wd5xwMJ
https://dl.doubtnut.com/l/_26pcV51ujZ66


17. The base of a triangle is divided into three equal parts. If  be

thw angles subtended by these parts at the vertex, then prove that 

Watch Video Solution

θ1, θ2, θ3

(cot θ1 + cot θ2)(cot θ2 + cot θ3) = 4 cos ec2θ2

18. If the circumradius of a triangle is  and the sides are in G.P

with common ratio  then �nd the sides of the triangle.

Watch Video Solution

54

√1463

.
3

2

19. If the angle at the vertex of an isosceles triangle having the maximum

area for the given length of the median to one of its equal sides, is x then

 is equal to

Watch Video Solution

5 cos x

https://dl.doubtnut.com/l/_26pcV51ujZ66
https://dl.doubtnut.com/l/_u3xPHZRSA2Pb
https://dl.doubtnut.com/l/_D0c5euT1KGHg


PROPERTIES AND SOLUTIONS OF TRIANGLES EXERCISE 7 : SUBJECTIVE TYPE

QUESTIONS

20. In an acute angle triangle ABC, AD, BE and CF are the altitudes, then

 is equal to -

Watch Video Solution

+ +
EF

a

FD

b

DE

c

21. Let P be the point inside that  Such that 

 Prove that  

 are the

sides and the area of 

Watch Video Solution

ΔABC.

∠APB = ∠BPC = ∠CPA.

PA + PB + PC = √ + 2√3Δ, wherea, b, cΔ
a2 + b2 + c2

2

ΔABC.

1. A hexagon is inscribed in a circle of radius r. Two of its sides have length

1, two have length 2 and the last two have length 3. Prove that r is a root

of the equation 2r3 − 7r − 3 = 0.

https://dl.doubtnut.com/l/_nKDoWWs29Jtt
https://dl.doubtnut.com/l/_F4ySup8Ptq4G
https://dl.doubtnut.com/l/_xIrI3IiKHOkk


Watch Video Solution

2. Prove that  where a,b,c are the sides of

triangle ABC such that 

Watch Video Solution

a2 + b2 + c2 + 2abc < 2,

a + b + c = 2.

3. A polygon of n sides, inscribed in a circle, is such that its sides subtend

angle  at the centre of the circles. Prove that its area 

is to the area  of the regular polygon of n iseds inscribed in the same

circle, as 

Watch Video Solution

2α, 4α, …, 2nα A1,

A2

sinnα : n sinα.

4.  is a regular polygon of n side circumscribed about a

circle of centre O and radius 'a'. P is any point distanct 'c' from O. Show

A1, A2, A3, ..., An

https://dl.doubtnut.com/l/_xIrI3IiKHOkk
https://dl.doubtnut.com/l/_d90Ofj0vgUJD
https://dl.doubtnut.com/l/_yYw8NUEdqTvr
https://dl.doubtnut.com/l/_8pLPjfNZ0jLe


that the sum of the squares of the perpendiculars from P on the sides of

the polygon is n 

Watch Video Solution

(a2 + ).
c2

2

5. Show that in any

Watch Video Solution

ΔABC, a3 cos 3B + 3a2b cos(2B − A) + 3ab2 cos(B − 2A) + b3 cos 3A = c

6. If in a , then prove

that  is equilateral.

Watch Video Solution

ΔABC, =
a cosA + b cosB + c cosC

a sinB + b sinC + c sinA

a + b + c

9R

Δ

7. In  is the length of altitude drawn from vertex A on the

side BC. Prove that: 

 Also, discuss the case when equality holds true.

ΔABC, ' h'

2(b2 + c2) ≥ 4h2 + a2.

https://dl.doubtnut.com/l/_8pLPjfNZ0jLe
https://dl.doubtnut.com/l/_GeDKRHzOUPjp
https://dl.doubtnut.com/l/_DD15dXiYYddq
https://dl.doubtnut.com/l/_xT8buAwkwXiA


Watch Video Solution

8. An equilateral triangle PQR is circumscribed about a given 

Prove that the maximum area of  is  Where

a,b,c are the sides of  is its area.

Watch Video Solution

ΔABC.

ΔPQR 2Δ + ).
a2 + b2 + c2

2√3

ΔABCanΔ

9. In a scalene acute  it is known that line joining circumentre

and prthocentre is parallel to BC. Prove that the angle 

Watch Video Solution

ΔABC,

A ∈ ( , ).
π

3

π

2

10. Two circle, that sum of whose radii is 'a' are placed in the same plane

with their distance '2a' apart. An endless string is fully stretched so as

partly to surround the circle and to cross between them, prove that

length of string is ( + 2√3)a.
4π
3

https://dl.doubtnut.com/l/_xT8buAwkwXiA
https://dl.doubtnut.com/l/_CF74Om1Pnkes
https://dl.doubtnut.com/l/_AwFN2YeLMq7B
https://dl.doubtnut.com/l/_RvODK5wmkbOy


Exercise (Questions Asked In Previous 13 Years Exam)

Watch Video Solution

1. In a triangle XYZ, let x, y, z be the lengths of sides opposite to the

angles X, Y, Z, respectively, and 2s = x + y + z. If 

of incircle of the triangle XYZ is 

A. (a)area of the  is 

B. (b)the radius of circum-circle of the 

C. (c)

D. (d)

Answer: A::C::D

Watch Video Solution

= =
s − x

4

s − y

3

s − z

2
8π

3

ΔXYZ 6√6

ΔXYZis √6
35

6

sin sin sin =
X

2
Y

2
Z

2
4
35

sin2( ) =
X + Y

2

3

5

https://dl.doubtnut.com/l/_RvODK5wmkbOy
https://dl.doubtnut.com/l/_ldFCyA4rejwa


2. In a triangle the sum of two sides is x and the product of the same is y.

If  where c is the third side. Determine the ration of the in-

radius and circum-radius

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x2 − c2 = y

3y

2x(x + c)

3y

2c(x + c)

3y

4x(x + c)

3y

4c(x + c)

3. Consider a triangle  and let  denote the lengths of the

sides opposite to vertices  , respectively. Suppose 

 and the area of triangle is  If  is obtuse and

if  denotes the radius of the incircle of the triangle, then the value of 

is

ABC a, bandc

A, B, andC

a = 6, b = 10, 15√3. ∠ACB

r r2

https://dl.doubtnut.com/l/_cgoZrh4lm6Ym
https://dl.doubtnut.com/l/_Uj9lO7fw9iJU


Watch Video Solution

4. about to only mathematics

A. 16

B. 18

C. 20

D. 22

Answer: A::B

Watch Video Solution

5. Let PQR be a triangle of area  with , and ,

where a, b and c are the lengths of the sides of the triangle opposite to

the angles at P, Q and R, respectively. Then  equals

A. 

Δ a = 2, b = 7/2 c = 5/2

2 sinP − sin 2P

2 sinP + sin 2P

3

4Detla

https://dl.doubtnut.com/l/_Uj9lO7fw9iJU
https://dl.doubtnut.com/l/_jR7a0LTpGaBe
https://dl.doubtnut.com/l/_iFW1IPlVnSQo


B. 

C. 

D. 

Answer: B::C::D

Watch Video Solution

45

4Δ

( )
2

3

4Δ

( )
5

45

4Δ

6. If the angle  of a triangle are in an arithmetic propression

and if  denote the lengths of the sides opposite to 

respectively, then the value of the expression  is (a) 

 (b)  (c)  (d) 

A. 

B. 

C. 1

D. 

A, BandC

a, bandc A, BandC

sin 2C + sin 2A
a

c

c

a

1

2

√3

2
1 √3

1

2

√3

2

√3

https://dl.doubtnut.com/l/_iFW1IPlVnSQo
https://dl.doubtnut.com/l/_qAJThZMOEOQW


Answer: D

Watch Video Solution

7. Let  be a triangle such that  and let  ,  and 

denote the lengths of the side opposite to  ,and  respectively. The

value(s) of  for which 

is(are)  (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ABC ∠ACB =
π

6
a b c

A, B C

x a = x2 + x + 1, b = x2 − 1, and  c = 2x + 1

−(2 + √3) 1 + √3 2 + √3 4√3

−(2 + √3)

1 + √3

2 + √3

4√3

https://dl.doubtnut.com/l/_qAJThZMOEOQW
https://dl.doubtnut.com/l/_fqhznUs9Vj6C


8. A triangle  with �xed base  , the vertex  moves such that 

 If  denote the length of the sides of

the triangle opposite to the angles  , respectively, then (a)

 (b)  (c)the locus of point  is an ellipse (d)the

locus of point  is a pair of straight lines

A. 

B. 

C. locus of point A is an ellipes

D. locus of point A is a pair of straight line

Answer: B::C

Watch Video Solution

ABC BC A

cosB + cosC = 4 .
sin2 A

2
a, bandc,

A, B, andC

b + c = 4a b + c = 2a A

A

b + c = 4a

b + c = 2a

9. Let  be two non-congruent triangles with sides 

 and angle  . The absolute value of

the di�erence between the areas of these triangles is

ABCandABC'

AB = 4, AC = AC ′ = 2√2 B = 300

https://dl.doubtnut.com/l/_6ADEbzaPK1Mz
https://dl.doubtnut.com/l/_xGpH7ZXw1XVg


Watch Video Solution

10. A straight line through the vertex  of a triangle  intersects the

side  at the points  and the cicumcircle of the triangle  at the

point  If  is not the center of the circumcircle, then

 

 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

P PQR

QR S PQR

T . S

+ <
1

PS

1

ST

2

√QS × SR
+ >

1

PS

1

ST

2

√QS × SR

+ <
1

PS

1

ST

4

QR
+ >

1

PS

1

ST

4

QR

+ <
1

PS

1

ST

2

√QS × SR

+ >
1

PS

1

ST

2

√QS × SR

+ <
1

PS

1

ST

4

QR

+ >
1

PS

1

ST

4

QR

https://dl.doubtnut.com/l/_xGpH7ZXw1XVg
https://dl.doubtnut.com/l/_RWebWETXpyH7


11. Consider the circle  and the parabola . They

intersect at P and Q in �rst and fourth quadrant respectively. Tangents to

the circle at P and Q intersect the x-axis at R and tangents at the parabola

at P and Q intersect the x-axis at S.

A. 4

B. 3

C. 

D. 2

Answer: B

Watch Video Solution

x2 + y2 = 9 y2 = 8x

8

3

12. Consider the circle  and the parabola . They

intersect at P and Q in �rst and fourth quadrant respectively. Tangents to

the circle at P and Q intersect the x-axis at R and tangents at the parabola

at P and Q intersect the x-axis at S.

x2 + y2 = 9 y2 = 8x

https://dl.doubtnut.com/l/_9i0YzIyNwbLg
https://dl.doubtnut.com/l/_QoYGCzH0WPZX


A. 5

B. 

C. 

D. 

Answer: B

Watch Video Solution

3√3

3√2

2√3

13. Consider the circle  and the parabola . They

intersect at P and Q in �rst and fourth quadrant respectively. Tangents to

the circle at P and Q intersect the x-axis at R and tangents at the parabola

at P and Q intersect the x-axis at S.

A. 

B. 

C. 

D. 

x2 + y2 = 9 y2 = 8x

1: √2

1: 2

1: 4

1: 8

https://dl.doubtnut.com/l/_QoYGCzH0WPZX
https://dl.doubtnut.com/l/_wXRL3O8tHpfe


Answer: C

Watch Video Solution

14. Internal bisector of  of triangle ABC meets side BC at D. A line

drawn through D perpendicular to AD intersects the side AC at E and the

side AB at F. If a, b, c represent sides of , then

A. AE is HM of b and a

B. 

C. 

D.  is isosceles

Answer: A::B::C::D

Watch Video Solution

∠A

ΔABC

AD = cos
2bc

b + c

A

2

EF = sin
4bc

b + c

A

2

ΔAEF

https://dl.doubtnut.com/l/_wXRL3O8tHpfe
https://dl.doubtnut.com/l/_EK8xSrMIaCcw


15. One angle of an isosceles triangle is  and the radius of its incricel

is  Then the area of the triangle in sq. units is  (b) 

 (d) 

A. 

B. 

C. 

D. None of the above

Answer: C

Watch Video Solution

1200

√3. 7 + 12√3 12 − 7√3

12 + 7√3 4π

4√3

12 − 7√3

12 + 7√3

16. In , which one is true among the following ?

A. 

B. 

C. 

ΔABC

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

2

B + C

2

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

2

A

2

(b − c)cos( ) = a cos( )
B − C

2

A

2

https://dl.doubtnut.com/l/_6Z6AYf1yNhAU
https://dl.doubtnut.com/l/_ra7mQPLcDFuT


D. 

Answer: D

Watch Video Solution

(b − c)cos = a sin( )
A

2

B − C

2

17. Let a vertical tower  have its end  on the level ground. Let  be

the mid point of  and  be a point on the ground such that 

 If  then  is equal to :  (2)  (3)  (4) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

AB A C

AB P

AP = 2AB. ∠BPC = β, tanβ
2

9
4
9

6

7

1

4

6

7

1

4

2

9

4
9

https://dl.doubtnut.com/l/_ra7mQPLcDFuT
https://dl.doubtnut.com/l/_iy2aRVWyCePG
https://dl.doubtnut.com/l/_s1Ys0o7CSp9N


18. ABCD is a trapezium such that AB and CD are parallel and .

If , then AB is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

BC ⊥ CD

∠ADB = θ, BC = p and CD = q

(p2 + q2)sin θ

p cos θ + q sin θ

p2 + q2 cos θ

p cos θ + q sin θ

p2 + q2

p2 cos θ + q2 sin θ

(p2 + q2)sin θ

(p cos θ + sin θ)2

19. For a regular polygon, let r and R be the radii of the inscribed and the

cirumscribed circles, respectively. A false statement among the following

is

A. there is a regular polygon with 

B. there is a regular polygon with 

=
r

R

1

2

=
r

R

1

√2

https://dl.doubtnut.com/l/_s1Ys0o7CSp9N
https://dl.doubtnut.com/l/_eBmPauYctYFJ


C. there is a regular plygon with 

D. there is a regular plygon with 

Answer: A::B::D

Watch Video Solution

=
r

R

2

3

=
r

R

√3

2

20. In triangle  let  If  is the inradius and  is

circumradius of the triangle, then  is equal to  (b) 

 (d) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ABC, ∠c = .
π

2
r R

2(r + R) a + b b + c

c + a a + b + c

c + a

a + b + c

a + b

b + c

https://dl.doubtnut.com/l/_eBmPauYctYFJ
https://dl.doubtnut.com/l/_BT3CSfoU66yg


21. If in a , the altitudes from the vertices A, B, C on opposite sides

are in H.P, then sin A, sin B, sin C are in

A. HP

B. AGP

C. AP

D. GP

Answer: C

Watch Video Solution

ΔABC

https://dl.doubtnut.com/l/_BT3CSfoU66yg
https://dl.doubtnut.com/l/_VJQwhSQDYHcr

