
MATHS

BOOKS - ARIHANT MATHS

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 triangle are 8 cm, 10 cm and 12 cm. Prove that the

greatest angle is double of the smallest angle.

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_3yO1tinbDLzO
https://dl.doubtnut.com/l/_VG1CuFZ1MhUQ
https://dl.doubtnut.com/l/_5DnAr6RklR5W


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/_5DnAr6RklR5W
https://dl.doubtnut.com/l/_pEFiMO4TRVnO
https://dl.doubtnut.com/l/_t7lDHPEikxlx


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 half the difference 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/_EwjEf0IHm5m9
https://dl.doubtnut.com/l/_rsIZUJBs2bHT
https://dl.doubtnut.com/l/_AStELUeFvYqI
https://dl.doubtnut.com/l/_3rLUVSxLB1et


10. If the angles of a triangle are , andFind the third angle.

Watch Video Solution

30∘ and 45∘

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/_3rLUVSxLB1et
https://dl.doubtnut.com/l/_XYZSGYvhjMyp
https://dl.doubtnut.com/l/_VKuUj2T0JwVk
https://dl.doubtnut.com/l/_JgfDmKJT9o7b


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/_1NugzNBsaDLm
https://dl.doubtnut.com/l/_aHiw3zosX6Gv
https://dl.doubtnut.com/l/_6M9CDNklISAg
https://dl.doubtnut.com/l/_fWg8D5ehgzbu
https://dl.doubtnut.com/l/_INz5Q334IEN0


17. If A,B,C are the angles of a triangle then prove that

Watch Video Solution

cosA + cosB − cosC = − 1 + 4 cos( )cos( )sin( )
A

2
B

2
C

2

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

sides are in the ratio 

Watch Video Solution

ΔABC,

4: 5: 6.

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

Watch Video Solution

IA : IB : IC, ΔABC.

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

smallset then the common ratio r satisfies the inequality

Watch Video Solution

https://dl.doubtnut.com/l/_INz5Q334IEN0
https://dl.doubtnut.com/l/_ujm0BRNexkx0
https://dl.doubtnut.com/l/_5tsPUXYZU9GE
https://dl.doubtnut.com/l/_Hv1rD6GHF7Ii


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

 and the equation  have a common root. Find

measure for 

Watch Video Solution

ax2 + bx + c = 0,

ΔABC, x2 + √2x + 1 = 0

∠C.

22. In triangle 
if 
are in 
then 
are

in ____________ progression.

Watch Video Solution

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

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

Watch Video Solution

https://dl.doubtnut.com/l/_Hv1rD6GHF7Ii
https://dl.doubtnut.com/l/_Lx9MaD61eL9Z
https://dl.doubtnut.com/l/_qWmI5u3GxMEi
https://dl.doubtnut.com/l/_wyKVKVE7JTh6


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

sides are in the ratio 

Watch Video Solution

ΔABC,

4: 5: 6.

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

Watch Video Solution

I1, I2, I3

II1. II2. II3 = 16R2r.

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

y=x.

Watch Video Solution

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

+ + =
g

a2

h

b2

k

c2

a2 + b2 + c2

2abc

https://dl.doubtnut.com/l/_fwPPoM7BWVLW
https://dl.doubtnut.com/l/_zhhXd3TAJQFL
https://dl.doubtnut.com/l/_q2Cftxn6f1ti
https://dl.doubtnut.com/l/_tlsmRli354Mf


Watch Video Solution

28. If  are respectively perpendiculars from the circumcentre on the

sides of the , the value of 

Watch Video Solution

x, y, z

ΔABC + + − =
a

x

b

y

c

z

abc

4xyz

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

respectively, then show 

`HG:GO=

Watch Video Solution

30. 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

https://dl.doubtnut.com/l/_tlsmRli354Mf
https://dl.doubtnut.com/l/_SW5t8TM2g3iV
https://dl.doubtnut.com/l/_qBc2MpLjE6y3
https://dl.doubtnut.com/l/_yevq4tFDNJpf


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

Watch Video Solution

ΔABC.

32. Differentiate the following w.r.t x 

Watch Video Solution

2sin x

33. If the area of circle is  and area of regular pentagon inscibed in the

circle is  then find the ratio of area of two.

Watch Video Solution

A1

A2,

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

circle circumscribing cyclic quadrilateral is 1.  then

.
(3√3)

4

IfAB = 1, BD = √3,

https://dl.doubtnut.com/l/_vDqZLnmhIT4N
https://dl.doubtnut.com/l/_uYbuN5RQPnMu
https://dl.doubtnut.com/l/_icfy0gTZk6NF
https://dl.doubtnut.com/l/_DHLC14lANkFM


find BC. CD.

Watch Video Solution

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

prove that their areas are as 

Watch Video Solution

2: √5.

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

inscribed in it.

Watch Video Solution

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

angle between them is 
 If the area of the quadrilateral
 is 
 , find

the remaining two sides.

Watch Video Solution

2and5

600. 4√3

https://dl.doubtnut.com/l/_DHLC14lANkFM
https://dl.doubtnut.com/l/_T4H4PpndkfsS
https://dl.doubtnut.com/l/_hIu4HLiu6xay
https://dl.doubtnut.com/l/_XPVuXvWZEIQs


38. If a,b,c,d are the side of a quadrilateral, then find the the minimum

value of 

Watch Video Solution

a2 + b2 + c2

d2

39. 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

40. 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/_XPVuXvWZEIQs
https://dl.doubtnut.com/l/_P3qyx2sOx5ru
https://dl.doubtnut.com/l/_gHWLk127VXsr
https://dl.doubtnut.com/l/_V7pA5858T89K


41. Differentiate the following w.r.t x 

Watch Video Solution

xlogx

42. Two hagstaffs 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 flagstaffs as seen from A are  and  and as seen

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

flagstaffs is

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

30∘ 60∘

60∘ 45∘

30 + 15√3

45 + 15√3

60 − 15√3

60 + 15√3

https://dl.doubtnut.com/l/_SmvPpl5OaBzp
https://dl.doubtnut.com/l/_RefzSRKOikxX


43. 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. 

C. 

D. 

Answer: A::C

Watch Video Solution

ABCDPQRS 10m, G

BCRQ and T AB,

G T

sin− 1( )
1

√3

cos − 1( )
1

√3

tan− 1( )
1

√3

cot − 1( )
1

√3

44. 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

60∘

https://dl.doubtnut.com/l/_RefzSRKOikxX
https://dl.doubtnut.com/l/_D0OoJZvwpr6x
https://dl.doubtnut.com/l/_y9RjAG4U73Zj


A. 

B. 

C. 

D. 

Answer: A::B::C

Watch Video Solution

3a2 = 2h2

2a2 = 2h2

a2 = 3h2

3a2 = h2

45. A vertical tower PQ subtends th same angle  at each of two place

A and B, 60 m apart on the ground, AB subtends an angle  at the

foot of the tower. If h is the height of the tower, then  is

equal to

A. 3121

B. 2136

C. 3600

D. None of these

30∘

120∘

9h2 + h + 1

https://dl.doubtnut.com/l/_y9RjAG4U73Zj
https://dl.doubtnut.com/l/_GiP3Rp3IHvOl


Answer: A::C

Watch Video Solution

46. 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

47. In  then  is equal toΔABC, a2 + c2 = 2002b2 cot A + cot C

cot B

https://dl.doubtnut.com/l/_GiP3Rp3IHvOl
https://dl.doubtnut.com/l/_WgiDFLSR2Pdz
https://dl.doubtnut.com/l/_1qx42xGBqKJ3


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1

2001

2

2001

3

2001

4
2001

48. A triangle has vertices A, B and C, and the respective opposite sides

have lengths a, b and c. This triangle is inscribed in a circle of radius R. If

 and the altitude from A to side BC has length , then R

equals:

A. 

B. 

C. 

D. 

b = c = 1 √
2

3

1

√3

2

√3

√3

2

√3

2√2

https://dl.doubtnut.com/l/_1qx42xGBqKJ3
https://dl.doubtnut.com/l/_owZeUhREImtJ


Answer: B::C

Watch Video Solution

49. 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

50. In a triangle ABC, if

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

a2 + b2 + c2

https://dl.doubtnut.com/l/_owZeUhREImtJ
https://dl.doubtnut.com/l/_XSyJiEEgX8uJ
https://dl.doubtnut.com/l/_MNI98fA9A1RV


triangle is

(a)isosceles (b)right angled (c)equilateral (d)obtuse angled

A. isosceles

B. right angled

C. equilateral

D. obtuse angled

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

Watch Video Solution

      

51. 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. 

B. 

C. 

ΔABC

if a = 1, b = 3 and C = 60∘ , sin2

27
28

3

28

81

28

https://dl.doubtnut.com/l/_MNI98fA9A1RV
https://dl.doubtnut.com/l/_OSgZXO0E2v4Q


D. 

Answer: B

Watch Video Solution

1

3

52. 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/_OSgZXO0E2v4Q
https://dl.doubtnut.com/l/_5bWsitXeqAHQ


53. 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) (b) (c) (d)

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

5 < x < 10

x <
5

2

< x < 10
5

3

< x < 10
5

2

54. 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/_uNBLJSVpHvkI
https://dl.doubtnut.com/l/_C4ZOXnfGvr9f


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

55. 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 find the distance AB.

(a)150m (b)200m (c)173.2m (d)141.4m

A. 150 m

B. 200 m

C. 173.2 m

D. 141.4 m

30∘ 45∘

            

https://dl.doubtnut.com/l/_C4ZOXnfGvr9f
https://dl.doubtnut.com/l/_CS7vUULacrqH


Answer: A::B

Watch Video Solution

56. An
aeroplane flying 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/_CS7vUULacrqH
https://dl.doubtnut.com/l/_XMiwijVkPuqd


57. 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. 

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

,
abc

2Δ
Δ

(a2 + b2 + c2)
2

3

1
2

(abc)
2
3

(h1h2h3)
1
3

https://dl.doubtnut.com/l/_1zcJCOlB1RWT


58. 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

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

D. The value of  can be 4

Answer: B

Watch Video Solution

AB = 2, BC = 3, ∠B = 120∘ = 4√3.

(AC)2

(AD)2

(CD)2

59. 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)

https://dl.doubtnut.com/l/_P2lMnts6rxVg
https://dl.doubtnut.com/l/_eJHlzyXp22MA
https://dl.doubtnut.com/l/_7zEZEkybxhmI


60. Consider the system of equations 

 


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

permissible values of a, is/are

Watch Video Solution

sinx cos 2y = (a2 − 1)
2

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

x ∈ [0, 2π]

61. 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/_7zEZEkybxhmI
https://dl.doubtnut.com/l/_Nz6BtxxJWAYx
https://dl.doubtnut.com/l/_ar4LFzuy1uT8


62. 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

63. 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. Area of 

B.  are in HP

A, B, C ΔABC

4, 6, 8

ΔABCis12√6

r1, r2, r3

https://dl.doubtnut.com/l/_ar4LFzuy1uT8
https://dl.doubtnut.com/l/_jhy32XjkLFNW


C. a,b,c are in AP

D. 

Answer: B

Watch Video Solution

r =
4√6

3

64. In a right angle triangle ABC, let b = 10, c = 10  find a.

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

Watch Video Solution

√2

5√2.

△ ABC

∠ABC ΔABC .
5

2√2

https://dl.doubtnut.com/l/_jhy32XjkLFNW
https://dl.doubtnut.com/l/_3UmqtmvOd1wN


65. 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

66. 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

A. 

ΔABC

(δ ΔABC and r, r1, r2, r3

ΔABC,

Δ = R2

https://dl.doubtnut.com/l/_LTbS1ZSC6QQa
https://dl.doubtnut.com/l/_JF63o31hBd8m


B. 

C. 

D. 

Answer: A,B,C,D

Watch Video Solution

+ + =
1

r1

1

r2

1

r3

√2 + 1

R

r = (√2 − 1)R

s = (1 + √2)R

67. 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.

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

ΔABC, if a < b < c

r1, r2, r3

r < r1 < r2 < r3.

ΔABCr1r2 + r2r3 + r3r1 =
r1r2r3

r

https://dl.doubtnut.com/l/_JF63o31hBd8m
https://dl.doubtnut.com/l/_tKD1ZHOCZDa4


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

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

Watch Video Solution

68. Solve the given quadratic equation 

Watch Video Solution

−2x2 + 4x + 1 = 0

69. 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.

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/_tKD1ZHOCZDa4
https://dl.doubtnut.com/l/_g2YryOnFlnad
https://dl.doubtnut.com/l/_hsKSPYVdKFaj


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

70. 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

https://dl.doubtnut.com/l/_hsKSPYVdKFaj
https://dl.doubtnut.com/l/_0qwlqZwlnhEt


71. 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. 

C. 

D. 

A. 

B. 

C. 

D. 

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

Watch Video Solution

√10

2

√5

√10

√5

2

√10

2

√5

√10

√5

2

https://dl.doubtnut.com/l/_0qwlqZwlnhEt
https://dl.doubtnut.com/l/_nF0r7qeKI28Q


72. 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,

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

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

π

9

2π

9

π

3

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

 isΔABC

https://dl.doubtnut.com/l/_ckBYb3ox6m4u
https://dl.doubtnut.com/l/_SgdyTuOgpipJ
https://dl.doubtnut.com/l/_qUvBNMS00jsx


A. Equilateral

B. Isosceless

C. Scalene

D. Right angled

Answer: D

Watch Video Solution

75. Consider the differential equation  . If y(1)=1,

then x is given by:

Watch Video Solution

y2dx + (x − )dy = 0
1

y

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

equal to

A. (a)

+ +
l

a2

m

b2

n

c2

a2 + b2 + c2

a3 + b3 + c2

https://dl.doubtnut.com/l/_qUvBNMS00jsx
https://dl.doubtnut.com/l/_3EZKngpJeVBN
https://dl.doubtnut.com/l/_YbC1A5lFk4e1


B. (b)

C. (c)

D. (d)

Answer: B

Watch Video Solution

a2 + b2 + c2

2abc

a3 + b3 + c3

abc(a + b + c)

+ +
1

a

1

b

1

c

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

A. R

B. 

C. 

D. 

Answer: D

Watch Video Solution

ΔABC, Δ

2R
3

R

3

R

2

https://dl.doubtnut.com/l/_YbC1A5lFk4e1
https://dl.doubtnut.com/l/_F60RCAdZ2yDb
https://dl.doubtnut.com/l/_I3NTrw5V7CHt


78. 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

79. In a triangle ABC, if , then find the value of 

,

Watch Video Solution

r1 + r3 + r = r2

(sec2 A + cos2 B − cot2 C)

80. In  let  then find area of ΔABC, b = 6, c = 10 and r1 = r2 + r3 + r

ΔABC.

https://dl.doubtnut.com/l/_I3NTrw5V7CHt
https://dl.doubtnut.com/l/_yPIDoUGBZOuL
https://dl.doubtnut.com/l/_Fcg6hP6c4NEr


Watch Video Solution

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

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

possible triangels.

Watch Video Solution

×

×

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

the side at  and  then find the area of triangle 

.

Watch Video Solution

ABC C.

AB D (AD)(BD) = 11,

ABC.

83. 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/_Fcg6hP6c4NEr
https://dl.doubtnut.com/l/_DjeIRwOgY71e
https://dl.doubtnut.com/l/_L0oF3lobSCWI
https://dl.doubtnut.com/l/_qLQF6sVqCkix


Watch Video Solution

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

If , then find the length of side AB.

Watch Video Solution

∠ABC

BC = 2, CK = 1 and BK =
3√2

2

85. 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 find 

Watch Video Solution

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

ΔABC.

'O' BC
m

n

(m + n).

86. Two sides of a triangle 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/_qLQF6sVqCkix
https://dl.doubtnut.com/l/_QXCFtnyeM9T0
https://dl.doubtnut.com/l/_JJJJxiBWAYhS
https://dl.doubtnut.com/l/_KMe2QxQmSCkL


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

show a and b are rational .

Watch Video Solution

ΔABC, ∠A = 90∘

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

equals

Watch Video Solution

ΔABC

89. 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/_KMe2QxQmSCkL
https://dl.doubtnut.com/l/_7OQhlCL2CgwY
https://dl.doubtnut.com/l/_23BqdqCzAzzB
https://dl.doubtnut.com/l/_ASiJPK6AN84p


90. If 
 is the area and 
 is the sum of the sides of a triangle, then
 (a)


(b) 
(c) 
(d) none of these

Watch Video Solution

A 2s

A ≤
s2

4
A ≤

s2

3√3
2R sinA sinB sinC

91. In a triangle, if  then show 

Watch Video Solution

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

92. 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

93. 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/_UGZgE2MgbKuY
https://dl.doubtnut.com/l/_v8QjNkPEtGki
https://dl.doubtnut.com/l/_cFXfxUg4FEfd
https://dl.doubtnut.com/l/_PI8BvMTJN1ba


94. 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

95.  If , y (1) = 1, then the value of =

__________.

Watch Video Solution

(x2 + y2)dy = xydx. y(x0) = e x0

96. The internal bisectors of the angles of a  meet the sides BC,

CA, AB in D,E and F, respectively. Show that the area of the  is

equal to, 

Watch Video Solution

ΔABC

ΔDEF

2Δabc

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

https://dl.doubtnut.com/l/_PI8BvMTJN1ba
https://dl.doubtnut.com/l/_nkxUT7Dz6mY4
https://dl.doubtnut.com/l/_sXgPaxMMH62i
https://dl.doubtnut.com/l/_A2xa1vjWKkfy
https://dl.doubtnut.com/l/_ssddYphzdbOP


97. 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

98. 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

(t2)2

99. Prove that the triangle ABC is equilateral if

Watch Video Solution

cot A + cot B + cot C = √3

https://dl.doubtnut.com/l/_ssddYphzdbOP
https://dl.doubtnut.com/l/_jyNNJVdH7q8k
https://dl.doubtnut.com/l/_nYspPvW4nTVu


100. 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)

101. 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)

102. 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

https://dl.doubtnut.com/l/_ZlHppxm6mHcL
https://dl.doubtnut.com/l/_lP6uTGmxqFQT
https://dl.doubtnut.com/l/_MSACT0V2kbdj


103. 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)

104. If p is the produce of the since of angles of a triange, and q the

product of their consines then tangents of the angles are roots of the

equation

Watch Video Solution

105. 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

https://dl.doubtnut.com/l/_bmt0wF2bHuMI
https://dl.doubtnut.com/l/_9r54rXdI551r
https://dl.doubtnut.com/l/_ql7tAU4rhZ75


106. If in a triangle 
 then prove that 


.

Watch Video Solution

ABC, ∠C = 600,

+ =
1

a + c

1

b + c

3

a + b + c

107. 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

108. 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

https://dl.doubtnut.com/l/_mp1BVVdkKcKy
https://dl.doubtnut.com/l/_BTvxHxAb3eu7
https://dl.doubtnut.com/l/_mtPezCfegkjS
https://dl.doubtnut.com/l/_kvWGN5x7Fznh


109. 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

110. 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

111. 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

https://dl.doubtnut.com/l/_kvWGN5x7Fznh
https://dl.doubtnut.com/l/_ddokofeql6IE
https://dl.doubtnut.com/l/_xjMJyjVh2ja9


112. 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 .

113. 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

114. 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

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

prove that : 

ΔABC,

https://dl.doubtnut.com/l/_4OsgxDEg34w9
https://dl.doubtnut.com/l/_EYU4Yl4O3TOQ
https://dl.doubtnut.com/l/_R9HLtOMNwHFr
https://dl.doubtnut.com/l/_CRGC5bwFMA4A


 


Watch Video Solution

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

= 2bc + 2ca + 2ab − a2 − b2 − c2.

116. 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

117. Tangent are parallel to the three sides are drawn to the in-circle. If

x,y,z are the lengths of parts of the tangents with in triangle, then prove

that 

Watch Video Solution

+ + = 1.
x

a

y

b

z

c

https://dl.doubtnut.com/l/_CRGC5bwFMA4A
https://dl.doubtnut.com/l/_dEfoo3zBXSVe
https://dl.doubtnut.com/l/_BR4qSxH5uQ0D


118. If in a triangle 
 prove that the

sides of the triangle are in 

Watch Video Solution

ABC, cosA + 2 cosB + cosC = 2

AP

119. 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)

120. 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

https://dl.doubtnut.com/l/_MRPU3shFCvFS
https://dl.doubtnut.com/l/_YBQ3Ems9Waul
https://dl.doubtnut.com/l/_Cfkh4t2jCKVL


121. If x
=
a
cos
θ
+
b
sin
θ
and y
=
a
sin
θ
−
b
cos
θ
, then prove that



Watch Video Solution

y2 − x + y = 0
d2y

dx
2

dy

dx

122. 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

123. 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/_QIuM9bdiWR1U
https://dl.doubtnut.com/l/_qmC8C7D2c7kv
https://dl.doubtnut.com/l/_6imLsqpcyFnd


SOLVED EXAMPLES

124. 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

4

a = b = c

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

Watch Video Solution

https://dl.doubtnut.com/l/_6imLsqpcyFnd
https://dl.doubtnut.com/l/_RYI14ADrCqnh
https://dl.doubtnut.com/l/_aCQUBTmamUOV


Exercise For Sesssion 1

1. In the given figure,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/_4fLGGAlwHxO4


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/_lhn04DH6GgcP
https://dl.doubtnut.com/l/_gpV2LzOWclVy


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/_gpV2LzOWclVy
https://dl.doubtnut.com/l/_vag1FFA4Dx5o
https://dl.doubtnut.com/l/_2icl6aQPh6g1


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/_2icl6aQPh6g1
https://dl.doubtnut.com/l/_zXAdttMHXajj
https://dl.doubtnut.com/l/_zy1kDul43usb


7. In any triangle 
 prove that:


Watch Video Solution

ABC,

+ + = 0
a2 sin(B − C)

sinB + sinC

b2 sin(C − A)

sinC + sinA

c2 sin(A − B)

sinA + sinB

8. In any  is  then the triangle is

A. right angled

B. equilateral

C. isosceles

D. None of these

Watch Video Solution

ΔABC, 2 cosB = ,
a

c

9. Prove that 

W h Vid S l i

sin2( ) + cos2( ) − tan2( ) =
π

4

π

6

π

4

1

4

https://dl.doubtnut.com/l/_zy1kDul43usb
https://dl.doubtnut.com/l/_lNpCW3ofUrs1
https://dl.doubtnut.com/l/_oDnL7cXlU4YE


Watch Video Solution

10. If a  then the triange is

A. Isosceles

B. Right angled

C. Isosceles or right angled

D. Right angled isosceles

Watch Video Solution

cosA = b cosB,

11. In  if

A. 

B. 

C. 

D. 

ΔABC, (a + b + c)(b + c − a) = kbc

λ < 0

λ > 0

0 < λ < 4

λ < 4

https://dl.doubtnut.com/l/_oDnL7cXlU4YE
https://dl.doubtnut.com/l/_1Q1E18RvIXG7
https://dl.doubtnut.com/l/_MPbXcvfxp7J0


Watch Video Solution

12. If :  satisfies 3 cos C = 2, then : x =

A. 

B. 

C. 

D. 

Watch Video Solution

a = 9, b = 8 and c = x

x = 5

x = 6

x = 4

x = 7

13. In , then the triangle is

A. equilateral

B. isosceles

ΔABC, if sin2 A + sin2 B = sin2 C

https://dl.doubtnut.com/l/_MPbXcvfxp7J0
https://dl.doubtnut.com/l/_EG8okU6mhaDa
https://dl.doubtnut.com/l/_xVvAZ8zsRTwl


C. right angled

D. None of these

Watch Video Solution

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

. Its largest angle is

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Watch Video Solution

α − β, α + β

√3α2 + β2, (α > β > 0)

2π

3

π

2

3π

4

5π

6

https://dl.doubtnut.com/l/_xVvAZ8zsRTwl
https://dl.doubtnut.com/l/_v9amR02druaM


15. In any triangle 
, prove that:


A. 

B. 

C. 

D. None of these

Watch Video Solution

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

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

3c − 4b

2c

3c − 4b

2b

4c − 3b

2c

https://dl.doubtnut.com/l/_Mx1H1AAbXp9Z
https://dl.doubtnut.com/l/_J67h6M3Vixp9


Watch Video Solution

17. In a  cos 2A+2ab cos (A-B) is equal to?

Watch Video Solution

ΔABC, a2 cos 2B + 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/_J67h6M3Vixp9
https://dl.doubtnut.com/l/_LICO03bBQFZQ
https://dl.doubtnut.com/l/_3JR1KYxl8u2L


Exercise For Sesssion 2

19. In a  is equal to ?

Watch Video Solution

ΔABC, tan (A + B). cot (A − B)
1

2

1

2

20. If in a  then  is

A. 

B. 

C. 

D. 

Watch Video Solution

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

30∘

45∘

75∘

15∘

https://dl.doubtnut.com/l/_NFL5R9QOmafK
https://dl.doubtnut.com/l/_zncKheMhPb1W


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) AP


(b) GP 

(c) HP


(d) None of these

Watch Video Solution

ΔABC cot , cot , cot
A

2
B

2

C

2
a, b, c

https://dl.doubtnut.com/l/_ghcE8haFbI4m
https://dl.doubtnut.com/l/_Dr7rVUNsZIUV


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

4. Prove that 

A. 

B. 

C. 

D. 

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

2
B

2
C

2

(s − a)2

(s − b)2

(s − c)2

s2

https://dl.doubtnut.com/l/_wDTemUWsiTPG
https://dl.doubtnut.com/l/_iBCJ3Jw1ngfG


Watch Video Solution

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


(a) AP


(b) GP


(c) HP


(d) None of these

Watch Video Solution

ΔABC, if cosA + cosB = 4 sin2( ),
C

2

6. In a , if , then  is equal to

A. 1

B. 

C. 2

D. None of these

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

√3

https://dl.doubtnut.com/l/_iBCJ3Jw1ngfG
https://dl.doubtnut.com/l/_I1ld2aj66gr4
https://dl.doubtnut.com/l/_mH9QklXoxSiF


Watch Video Solution

7. In any

is equal to?

Watch Video Solution

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

a

A

2
c − a

b

b

2
a − b

2
C

2

8. In a  the tangent of half the difference 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/_mH9QklXoxSiF
https://dl.doubtnut.com/l/_SJJP1xKw7WV1
https://dl.doubtnut.com/l/_hZaoGC9aRidX


9. If in a triangle , then find 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 figure '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

xa, xb and xc

xa + xb + xc

https://dl.doubtnut.com/l/_hZaoGC9aRidX
https://dl.doubtnut.com/l/_MCSpNoBZzQeW
https://dl.doubtnut.com/l/_bjuIWpKRbyVG


B. 

C. 

D. 

Watch Video Solution

√3

√3

2

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

https://dl.doubtnut.com/l/_bjuIWpKRbyVG
https://dl.doubtnut.com/l/_Z3O0Bve7PDDF


12. The number of possible  in which 

 is

A. 0

B. 1

C. 2

D. None of these

Watch Video Solution

∠ABC

BC = √11cm, CA = √13cm and A = 60∘

13. If two sides a, b and the  be such that two triangles are formed

then sum of two values of the third side is

A. 

B. 

C. 

∠A

b2 − a2

2b cosA

2b sinA

https://dl.doubtnut.com/l/_dkDFHfNZliRK
https://dl.doubtnut.com/l/_Oovie387nwjJ


D. 

Watch Video Solution

b − c

b + c

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 iscosA = b cosB,

https://dl.doubtnut.com/l/_Oovie387nwjJ
https://dl.doubtnut.com/l/_6tvguB3xz9CB
https://dl.doubtnut.com/l/_YkP5FNNiMbUV


A. (a)equliateral

B. (b)right angled

C. (c)isosceles

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

BD = DE = EC

∠BAD = x, ∠DAE = y and ∠EAC = z

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

sinx sin z

https://dl.doubtnut.com/l/_YkP5FNNiMbUV
https://dl.doubtnut.com/l/_cRRG6pH9zj0a


Watch Video Solution

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 sine

of the angles.The measure of  is

A. 

ΔABC, a = 1

∠A

π

3

https://dl.doubtnut.com/l/_cRRG6pH9zj0a
https://dl.doubtnut.com/l/_BMYQyc7Srxzc
https://dl.doubtnut.com/l/_mZFx3gvjvjcN


B. 

C. 

D. 

Watch Video Solution

π

2

π

6

π

4

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

is equal to

A. (a) 1

B. (b) 3

C. (c) 0

D. (d) 

Watch Video Solution

ΔABC, tanA + 2 tanB

1

2

https://dl.doubtnut.com/l/_mZFx3gvjvjcN
https://dl.doubtnut.com/l/_sCKYDtFGSVQY
https://dl.doubtnut.com/l/_Nh37smCO7waj


Exercise For Sesssion 3

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

the roots of the equation 

A. 

B. 

C. 

D. None of these

Watch Video Solution

p

q.

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, find the area of a

the circumscribed circle.

Watch Video Solution

https://dl.doubtnut.com/l/_Nh37smCO7waj
https://dl.doubtnut.com/l/_MPhaDdeTqOtG


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

circum radius R.

Watch Video Solution

3. In an equliateral triangle of side  cm. The find 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/_0FNwQd3PNz6u
https://dl.doubtnut.com/l/_JSQYUJurlzfr
https://dl.doubtnut.com/l/_0EEros30W4cR
https://dl.doubtnut.com/l/_QbAK2kEJmkVh


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 find 

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  find 

Watch Video Solution

ΔABC, sinA + sinB + sinC.

https://dl.doubtnut.com/l/_9LkuevjGOHKT
https://dl.doubtnut.com/l/_2OTPbmF5pDdT
https://dl.doubtnut.com/l/_USBdkI5cfeoE
https://dl.doubtnut.com/l/_cv2GsVrIqC3u


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. In triangle ABC .If Then prove it

Watch Video Solution

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

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

https://dl.doubtnut.com/l/_emClIkOXizp1
https://dl.doubtnut.com/l/_E3cRoWwRIJ35
https://dl.doubtnut.com/l/_ABeu1L2ggxF2
https://dl.doubtnut.com/l/_7WYyLV0Kx5p3
https://dl.doubtnut.com/l/_ZCBArM72fs7l


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 ex-radii  of a  are in Hp, show that its sides a,b,c,

are in AP.

Watch Video Solution

r1, r2, r3 ΔABC

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

https://dl.doubtnut.com/l/_ZCBArM72fs7l
https://dl.doubtnut.com/l/_Q6kWHqydGG3J
https://dl.doubtnut.com/l/_slS9v0veoE3p
https://dl.doubtnut.com/l/_8GowjcOR321P
https://dl.doubtnut.com/l/_ugvFKNCiKUep


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/_ugvFKNCiKUep
https://dl.doubtnut.com/l/_iUeL6S9Otx2d
https://dl.doubtnut.com/l/_rjj32aCveIoX
https://dl.doubtnut.com/l/_LeWIqgVk3OpQ


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/_5E2cTj4QsiLz
https://dl.doubtnut.com/l/_10xbVjAcrSdV
https://dl.doubtnut.com/l/_SqWh0dMH3w4d
https://dl.doubtnut.com/l/_G4ElKqbq9dKK


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 find 

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/_pdQSiyIfWwDe
https://dl.doubtnut.com/l/_2fupktOOmygG
https://dl.doubtnut.com/l/_e3zuKN4rQRPp
https://dl.doubtnut.com/l/_LWz50cQzRz2k
https://dl.doubtnut.com/l/_Duh9WtZatCep


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/_Duh9WtZatCep
https://dl.doubtnut.com/l/_bHRNKnvfbfeo
https://dl.doubtnut.com/l/_gZ1dAB0pXia1
https://dl.doubtnut.com/l/_HBVVmY0oJmv1
https://dl.doubtnut.com/l/_BffSH17o0NsJ


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, find 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 find its in-radius.

Watch Video Solution

https://dl.doubtnut.com/l/_3jc3uMm7lDzs
https://dl.doubtnut.com/l/_gHnnP6OgOIan
https://dl.doubtnut.com/l/_jxGJCuynhONH
https://dl.doubtnut.com/l/_Jx9m2hePQngJ


5. In a  then find 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/_Jx9m2hePQngJ
https://dl.doubtnut.com/l/_LQudH6uBV4qx
https://dl.doubtnut.com/l/_LqsFMW8deDuN
https://dl.doubtnut.com/l/_aqWxPbMDDkk1


Exercise For Sesssion 5

8. Prove that the distance between the circucentre and the orthocentre of

a triangle ABC is 

Watch Video Solution

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 circle DEF is

Watch Video Solution

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

escribed circles of a  then find 

Watch Video Solution

l, l1, l2 and l3

ΔABC, l1l2l3 − l(l1l2 + l2l3 + l1l3).

https://dl.doubtnut.com/l/_vZ20JjYumvAy
https://dl.doubtnut.com/l/_ZAzX7Q0mrPH5
https://dl.doubtnut.com/l/_nRLlq1KR9VaF


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. Find the area of a right angle , whose base is 10 and

perpendicular is 12.

Watch Video Solution

ΔABC

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

The radius of the circle is ____________.

https://dl.doubtnut.com/l/_dePlhN1bdDox
https://dl.doubtnut.com/l/_uO0NrUFZNFSu
https://dl.doubtnut.com/l/_c4mmtVkCwb1h
https://dl.doubtnut.com/l/_OXdu2WDIpxSy


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
(a)


(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/_OXdu2WDIpxSy
https://dl.doubtnut.com/l/_MCHHzZbMkDek
https://dl.doubtnut.com/l/_45LvZ1pDExhM
https://dl.doubtnut.com/l/_IpkgXfUw58OE


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 is3: 4

https://dl.doubtnut.com/l/_IpkgXfUw58OE
https://dl.doubtnut.com/l/_umCIWO4Ra8b5
https://dl.doubtnut.com/l/_LvE6qYuRKBEm
https://dl.doubtnut.com/l/_HQIxpobpO1yd


Exercise For Sesssion 7

Watch Video Solution

4. A right angled trapezium is circumscribed about a circle. Find the

radius of the circle if the lengths of the bases (i.e.parallel sides ) are equal

to  and .

Watch Video Solution

a b

5. If A,B,C,D are the angles of quadrilateral, then find 

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

https://dl.doubtnut.com/l/_HQIxpobpO1yd
https://dl.doubtnut.com/l/_pLaOjHNfPceU
https://dl.doubtnut.com/l/_gus1uH01VPA5
https://dl.doubtnut.com/l/_2Q9K8Eiy3Gib


2. In a  perimeter and R = circumradius. Then, find 

Watch Video Solution

ΔABC, 2s = .
s

R

3. If in a  then the maximum value of  is

Watch Video Solution

ΔABC, ∠C = 90∘ , sinA sinB

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

find 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

https://dl.doubtnut.com/l/_2Q9K8Eiy3Gib
https://dl.doubtnut.com/l/_dI3a078TnNb6
https://dl.doubtnut.com/l/_v30UZnN5GJgu
https://dl.doubtnut.com/l/_amZPzOihrz6w
https://dl.doubtnut.com/l/_oZtKQyhzjbyL
https://dl.doubtnut.com/l/_Mf7riy0yrsZJ


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

the line  and the coordinate axes, is

A. (a) 5

B. (b) 6

C. (c) 7

D. (d) 8

Watch Video Solution

4x + 3y − 12 = 0

7. In a  as show in figure given that  then find

value of  


ΔPQR x : y : z : : 2: 3: 6,

∠QPR.

https://dl.doubtnut.com/l/_Mf7riy0yrsZJ
https://dl.doubtnut.com/l/_0RLEjlWhN0LA


Watch Video Solution

8. In a  if , then show that the triangle is equilateral.

Watch Video Solution

ΔABC ≤ 2
R

r

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

-radius and the perimeter, is

Watch Video Solution

https://dl.doubtnut.com/l/_0RLEjlWhN0LA
https://dl.doubtnut.com/l/_K625fdN78mr9
https://dl.doubtnut.com/l/_cGOydSXVP17d
https://dl.doubtnut.com/l/_uToFHcwyuTkL


Exercise For Sesssion 8

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 

Watch Video Solution

θ, 2θ and 3θ

.
AB

BC

cot θ − cot 2θ

cot 2θ − cot 3θ

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

find it to be  are in GP.

Watch Video Solution

60∘ .

45∘ .

30∘ . OA, OB, OC

https://dl.doubtnut.com/l/_uToFHcwyuTkL
https://dl.doubtnut.com/l/_bi8UGIAEi4NF
https://dl.doubtnut.com/l/_DefwJGv7d1Ln


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

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 observed to be ′
θ

′
. If R is the circum-radius of the triangle ABC, then find the height of the

tower

Watch Video Solution

https://dl.doubtnut.com/l/_DefwJGv7d1Ln
https://dl.doubtnut.com/l/_X0AwWIbLHvPP
https://dl.doubtnut.com/l/_7S8LRybxZXMb


PROPERTIES AND SOLUTIONS OF TRIANGLES EXERSISE 1: SINGLE OPTION

CORRECT TYPE QUESTIONS

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 figure, the circle meets the sides of an equilateral

triangle at six points. 

https://dl.doubtnut.com/l/_5MkL1wa2qbkl
https://dl.doubtnut.com/l/_fT1uT7vD1evV


 

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/_fT1uT7vD1evV


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/_vG9HknLSHa7y
https://dl.doubtnut.com/l/_pWPMKtuTxLCR


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/_pWPMKtuTxLCR
https://dl.doubtnut.com/l/_m1isdRRYdWud


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


then AP is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

P

∠CBP = ,
B

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. 

B. 

ΔABC, 2b = a + c and A − C = 90∘ ,

ΔABC. ]

√7

5

√5

8

https://dl.doubtnut.com/l/_m1isdRRYdWud
https://dl.doubtnut.com/l/_TiRW81Seqwxw
https://dl.doubtnut.com/l/_sKZMmY5aqLpl


C. 

D. 

Answer: C

Watch Video Solution

√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

Watch Video Solution

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/_sKZMmY5aqLpl
https://dl.doubtnut.com/l/_aqdMmbAdXpv5


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 finite,

then

A. angles are in AP

ΔABC, 4 sinA cosB − 1 = 0

https://dl.doubtnut.com/l/_aqdMmbAdXpv5
https://dl.doubtnut.com/l/_Ktjjhi1MmTQs
https://dl.doubtnut.com/l/_QNBxGNrcB0zv


B. angles are in GP

C. angles are in HP

D. None of these

Answer: A

Watch Video Solution

9. Find 

Watch Video Solution

, if y = cos − 1 x
d2y

dx
2

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

of perpendicular bisector of sides BC, AB, then  equal

to

A. 

B. 

ΔABC,

4 sin sin sin
A

2
B

2
C

2

√2

√2 − 1

https://dl.doubtnut.com/l/_QNBxGNrcB0zv
https://dl.doubtnut.com/l/_JCYoYwNetGsj
https://dl.doubtnut.com/l/_6SRFHffaTQIw


C. 

D. 

Answer: B

Watch Video Solution

√2 + 1

1

2

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

https://dl.doubtnut.com/l/_6SRFHffaTQIw
https://dl.doubtnut.com/l/_N1SH1oMtCbdj


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

valur of  is equal to

A. 6

B. 9

C. 12

D. 15

Answer: C

Watch Video Solution

π

6

(cot B − cot C)2

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

ΔABC

ΔABC

https://dl.doubtnut.com/l/_N1SH1oMtCbdj
https://dl.doubtnut.com/l/_kIkc1tC2WsqM
https://dl.doubtnut.com/l/_rNmRo3aaJCjO


B. equilateral triangle

C. right angled triangle

D. None of these

Answer: D

Watch Video Solution

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

,
2π

3

cm
7√3

3

cm
5√3

3

cm
2√3

3

√3cm

https://dl.doubtnut.com/l/_rNmRo3aaJCjO
https://dl.doubtnut.com/l/_oYyecRtZQaOP


Watch Video Solution

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

equals

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ΔABC

3c − 4b

2b

3c − 4b
2c

4c − 3b

2b

4c − 3b
2c

16. If p is the produce of the since of angles of a triange, and q the

product of their consines then tangents of the angles are roots of the

equation

https://dl.doubtnut.com/l/_oYyecRtZQaOP
https://dl.doubtnut.com/l/_joqfGjJljRTL
https://dl.doubtnut.com/l/_O2AfcKJ80bj0


A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

qx2 − px2 + (1 − x)x − p = 0

qx3 − px2 − (1 − q)x − p = 0

qx3 − px2 + (1 + q)x − p = 0

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

ΔABC t1, t2 and t3

+ +
t1

a

t2

b

t3

c

https://dl.doubtnut.com/l/_O2AfcKJ80bj0
https://dl.doubtnut.com/l/_l62oIQogUQzI


Answer: B

Watch Video Solution

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

 


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

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

ΔABC

c3x3 − c2(a + b + c)x2 + lx + m = 0

ΔABC), ΔABC

l = c(ab + bc + ca) = c∑ab, m = − abc

l = , m = −
c∑ ab

4
abc

8

https://dl.doubtnut.com/l/_l62oIQogUQzI
https://dl.doubtnut.com/l/_k8YDBaurh52P


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

, then the area of the

triangle ABC is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

AD = 5, ∠DAC = π/8, and ∠ACE = π/4

50

9

25

9

25

3

27
7

20. In a triangle  If 


 then the maximum value of a

A. 

B. 2

ABC, a ≥ b ≥ c.

= 8,
a3 + b3 + c3

sin3 A + sin3 B + sin3 C

1

2

https://dl.doubtnut.com/l/_7OBTGgjpxTwS
https://dl.doubtnut.com/l/_h4pMmTJEpFAk


C. 8

D. 64

Answer: B

Watch Video Solution

21. Solve the following system of inequalities graphically

Watch Video Solution

2x + 4y ≤ 8, 3x + y ≥ 6

22. 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. 

δABC, b1, b2

b2 = 2b1.

√
9a2 − c2

8a2

√
9a2 − c2

8c2

√
9a2 − c2

8b2

https://dl.doubtnut.com/l/_h4pMmTJEpFAk
https://dl.doubtnut.com/l/_EuivXTtaYEzV
https://dl.doubtnut.com/l/_VOM75dsTHrtK


D. None of these

Answer: B

Watch Video Solution

23. In a triangle ABC, if

then the triangle is

A. equilateral

B. isosceles

C. right angled

D. obtuse anguled

Answer: C

Watch Video Solution

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/_VOM75dsTHrtK
https://dl.doubtnut.com/l/_wyvFJruKF8tc
https://dl.doubtnut.com/l/_99Z8E4gMOiCk


24. 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

25. In , if a = 10 and  then the

maximum area of  will be

A. 50

B. 

C. 25

ΔABC b cot B + c cot C = 2(r + R)

ΔABC

√50

https://dl.doubtnut.com/l/_99Z8E4gMOiCk
https://dl.doubtnut.com/l/_6jNzwI7jAXdH


D. 5

Answer: C

Watch Video Solution

26. Find the second order derivative of the function 

Watch Video Solution

x3 + 4x2 + 2

27. 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. 

λεR

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

λ <
4
3

λ >
5

3

λ ∈ ( , )
1

3

5

3

https://dl.doubtnut.com/l/_6jNzwI7jAXdH
https://dl.doubtnut.com/l/_So1qFG88TpAI
https://dl.doubtnut.com/l/_WE4Hs1nOPwtb


D. 

Answer: A

Watch Video Solution

λ ∈ ( , )
4
3

5

3

28. In triangle 
 divides sides 
 and 

respectively, in the ratio (in order).


If the ratio 
is ,then k
is equal to

A. 

B. 2

C. 3

D. None of these

Answer: B

Watch Video Solution

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

k : 1

( )
areaPQR

areaABC

1

3

1

3

https://dl.doubtnut.com/l/_WE4Hs1nOPwtb
https://dl.doubtnut.com/l/_zVBbV5rUySZd
https://dl.doubtnut.com/l/_zrPt1p0BjzXa


29. 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

C. 3C

D. 4C

Answer: A

Watch Video Solution

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

30. Differentiate the following function w.r.t x 

Watch Video Solution

sin3 x + cos6 x

https://dl.doubtnut.com/l/_zrPt1p0BjzXa
https://dl.doubtnut.com/l/_lLKb0toQcsx6


31. If tangents PA and PB from a point to a circle with centre O are

inclined to each other at angle of 80 ∘
, then ∠POA is equal to ,

A. (a) 50

B. (b) 60

C. (c) 70

D. (d) 80

Answer: B

Watch Video Solution

32. Differentiate the following w.r.t x 

Watch Video Solution

(3x2 − 9x + 5)
9

https://dl.doubtnut.com/l/_9l5nuEiiSlJ6
https://dl.doubtnut.com/l/_mnlPMntjRoaj


33. In a triangle  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

34. 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

R1

R2

R3, R4

∞

∑
i= 1

Ri

ΔABC

https://dl.doubtnut.com/l/_ur0NjsJRwi8i
https://dl.doubtnut.com/l/_isuXIITlF3Zf


B. 10

C. 12

D. 15

Answer: B

Watch Video Solution

35. If in a triangle  then show that the

triangle is right angled.

A. right angled

B. isosceles

C. equilateral

D. None of these

Answer: A

Watch Video Solution

(1 − )(1 − ) = 2.
r1

r2

r1

r3

https://dl.doubtnut.com/l/_isuXIITlF3Zf
https://dl.doubtnut.com/l/_FW7kFGf3wjFQ


36. 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

Watch Video Solution

θ

sin(A − θ)

sin θ
b

c

sin θ
c

b

cos θ
c

b

37. Differentiate the following w.r.t x 

Watch Video Solution

(sinx − cos x)sin x− cos x

https://dl.doubtnut.com/l/_FW7kFGf3wjFQ
https://dl.doubtnut.com/l/_hphMB7ziRDj9
https://dl.doubtnut.com/l/_sL1CCN86Oc0P


38. In a  if

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ΔABC, (a + b + c)(b + c − a) = λbc,

λ < 0

λ > 6

0 < λ < 4

λ > 4

39. In the  if 

Prove that the triangle is either isosceles or right angled.

A. either isosceles or right angled

B. only right angled

C. only isosceles triangle

D. None of the above

ΔABC, (a2 + b2)sin(A − B) = (a2 − b2)sin(A + B).

https://dl.doubtnut.com/l/_lwNkCguKUHnG
https://dl.doubtnut.com/l/_mE0tOAbu34Iy


Answer: A

Watch Video Solution

40. Differentiate the following w.r.t x 

Watch Video Solution

(5x)3 cos 2x

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

 are equal then 

 are in

A. (a)AP

B. (b)GP

C. (c)HP

D. (d)none of these

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/_mE0tOAbu34Iy
https://dl.doubtnut.com/l/_dXqdt47w5CmC
https://dl.doubtnut.com/l/_Fmu3S6pBQzxd


Answer: C

Watch Video Solution

42. 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

Watch Video Solution

3: 4

https://dl.doubtnut.com/l/_Fmu3S6pBQzxd
https://dl.doubtnut.com/l/_dQUhl07xfBkD


43. 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

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

 is

A. 

B. 

C. 

cosA + cosB + cosC

−2

√2

−√2

https://dl.doubtnut.com/l/_RsQzFKnnmfRW
https://dl.doubtnut.com/l/_otIUaCaOB8Hg


D. None of these

Answer: B

Watch Video Solution

45. The perimeter of a triangle ABC is six times the arithmetic mean of
the

sines of its angles. If the side 
then find angle 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ais1 A.

30∘

60∘

90∘

120∘

https://dl.doubtnut.com/l/_otIUaCaOB8Hg
https://dl.doubtnut.com/l/_9TZSyZuqB69k


46. 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

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

square inscribed in this circle is ______.

A. 

a.

a2

https://dl.doubtnut.com/l/_TBIZxnRQeYMP
https://dl.doubtnut.com/l/_i7mbW3b6ZmsY


B. 

C. 

D. 

Answer: D

Watch Video Solution

a2

4

a2

3

a2

6

48. 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

Watch Video Solution

tan
B

2

−
1

√3

1

√3

1

3

https://dl.doubtnut.com/l/_i7mbW3b6ZmsY
https://dl.doubtnut.com/l/_mmZ4tTPtmoYN


49. 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

50. Differentiate the following w.r.t x 

Watch Video Solution

sin− 1(x )
3
2

https://dl.doubtnut.com/l/_mmZ4tTPtmoYN
https://dl.doubtnut.com/l/_sJKFLHL6ZNsc
https://dl.doubtnut.com/l/_dE92V49IKOwy


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

relation is  is

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

b. c = λ2,

a, λ and A

c ≥ 2λ sin( )
C

2

b ≥ 2λ sin( )
A

2

a ≥ 2λ sin( )
A

2

52. Differentiate the following w.r.t x 

cos(acosx + bsinx) , for some constant a and b

Watch Video Solution

https://dl.doubtnut.com/l/_3QCebXvXprPD
https://dl.doubtnut.com/l/_LqjIHFW7RSWv


53. In triangle  and  In this

triangle,

A. 3

B. 6

C. 7

D. 9

Answer: B

Watch Video Solution

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

32

c =

54. In a 
 , then the least

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

A. 6

B. 7

C. 8

ABC, if AB = x, BC = x + 1, ∠C =
π

3

x

https://dl.doubtnut.com/l/_8e6zfZhAF57i
https://dl.doubtnut.com/l/_hM9uuO8nc2qt


D. None of these

Answer: B

Watch Video Solution

55. 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

https://dl.doubtnut.com/l/_hM9uuO8nc2qt
https://dl.doubtnut.com/l/_QyRnlod4gFDF
https://dl.doubtnut.com/l/_PYv0IHuo8Wai


56. Differentiate the following w.r.t x 

Watch Video Solution

2x (x4 − 3 )

57. Differentiate the following w.r.t x 

Watch Video Solution

xx + aa

58. 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. 

3

2

3

4

1

2

https://dl.doubtnut.com/l/_PYv0IHuo8Wai
https://dl.doubtnut.com/l/_J6c9oi8NrMOX
https://dl.doubtnut.com/l/_V4pUOac99hRD


Answer: B

Watch Video Solution

59. In the given figure, AB is the diameter of the circle, centered at O. If

 then l is equal to 


A. 

B. 

C. 

D. 

∠COA = 60∘ , AB = 2r, Ac = d and CD = l,

d√3

d

√3

3d

√3d

2

https://dl.doubtnut.com/l/_V4pUOac99hRD
https://dl.doubtnut.com/l/_Vw4r1dTyLDlP


Answer: A

Watch Video Solution

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

radius, then the radius of the circle DEF is

A. 2R

B. R

C. 

D. None of these

Answer: C

Watch Video Solution

R

2

61. Find  , If x = a(sint - t cost) and y = a(cost + t sint)

Watch Video Solution

dy

dx

https://dl.doubtnut.com/l/_Vw4r1dTyLDlP
https://dl.doubtnut.com/l/_Tjc6gsn8qE5S
https://dl.doubtnut.com/l/_QWUVr9Xvo5WJ


62. Differentiate the following w.r.t x 

Watch Video Solution

(x − 4)x
3

63. Find  , if x = 6(t-sint) , y= 4(1-cost)

Watch Video Solution

dy

dx

64. Using the fact that cos (A + B) = cosA cosB - sinA sin B and the

differentiation , obtain the sum formula for sine.

Watch Video Solution

65. Find 

Watch Video Solution

, if y = sin− 1 (1 − x2)
dy

dx

1
2

https://dl.doubtnut.com/l/_QWUVr9Xvo5WJ
https://dl.doubtnut.com/l/_iKcj8KpJW0Oi
https://dl.doubtnut.com/l/_d4oCEl4JurRq
https://dl.doubtnut.com/l/_hqgFPsc0BBWu
https://dl.doubtnut.com/l/_mdQ3BfotQ3Qf


Exercise (More Than One Correct Option Type Questions)

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

2. Differentiate the following w.r.t x 

Watch Video Solution

xa + ax

https://dl.doubtnut.com/l/_mdQ3BfotQ3Qf
https://dl.doubtnut.com/l/_hK2pOUSBOCQ7
https://dl.doubtnut.com/l/_yEiaGHYakcel


3. In  the value of 

Watch Video Solution

ΔABC, c cos(A − θ) + a cos(C + θ) =

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

https://dl.doubtnut.com/l/_yEiaGHYakcel
https://dl.doubtnut.com/l/_RZknEpubHxvx
https://dl.doubtnut.com/l/_4ZfX8fnUQyUh


5. Find the second order derivative of the function 

Watch Video Solution

2logx2 + 4x

6. Is it possible to have  with 

?

A. (a)

B. (b)

C. (c)

D. (d)

Answer: B::C

Watch Video Solution

aΔABC a = 3, b = 5, c = 7 and C =
2π

3

(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

https://dl.doubtnut.com/l/_OSAB87aSTjQ1
https://dl.doubtnut.com/l/_FJPkNgixtYGk


7. Find the second order derivative of the function 

x.cosx

Watch Video Solution

8. Differentiate the following w.r.t x 

Watch Video Solution

(x + 3)2. (x + 4)3

9. Find the second order derivative of the function 

Watch Video Solution

x6 + 2

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

, then 
α < π/4

https://dl.doubtnut.com/l/_lLnKPWLgQ1XB
https://dl.doubtnut.com/l/_SwNy5kwZS07s
https://dl.doubtnut.com/l/_CVOJrVPdvOSp
https://dl.doubtnut.com/l/_XSfKzHYyaHA7


the inradius r is given by

A. 

B. 

C. 

D. 

Answer: A::C::D

Watch Video Solution

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 condition

A. 

B. 

C. 

= =
sinA

2

sinB

3

sinC

7

tanA + tanB + tanC = 0

= =
sinA

2

sinB

3

sinC

7

(a + b)
2

= c2 + ab and √2(sinA + cosA) = √3

https://dl.doubtnut.com/l/_XSfKzHYyaHA7
https://dl.doubtnut.com/l/_TCCCcsRufdo2


D. 

Answer: C::D

Watch Video Solution

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

2

√3

4

√3

4

12. Find 

Watch Video Solution

, if y = logx
d2y

dx
2

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

ΔABC, A = 90∘

https://dl.doubtnut.com/l/_TCCCcsRufdo2
https://dl.doubtnut.com/l/_kZ7b0BDWMgay
https://dl.doubtnut.com/l/_cflikDhB8Dlh


Answer: A::C

Watch Video Solution

14. Find second order derivative of the function 

Watch Video Solution

sin− 1 x

15. Let 'l' is the length of medians from the vertex A to the side BC of a

 then

A. 

B. 

C. 

D. 

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

ΔABC,

4l2 = 2b2 + 2c2 − a2

4l2 = b2 + c2 + 2bc cosA

4l2 = b2 + 4bc cosA

4l2 − (2s − a)2 − 4bc sin2( )
A

2

https://dl.doubtnut.com/l/_cflikDhB8Dlh
https://dl.doubtnut.com/l/_lv7uE4bJDGJH
https://dl.doubtnut.com/l/_r8Q1DNcbeVDz


Watch Video Solution

16. 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)

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

the third side such that  then a is equal to

A. (a)

a, b, A c1 and c2

c2
1 + c1c2 + c2

2 = a2,

30∘

https://dl.doubtnut.com/l/_r8Q1DNcbeVDz
https://dl.doubtnut.com/l/_lgm3UUT1u9H1
https://dl.doubtnut.com/l/_djqKMdgrxLSu


B. (b)

C. (c)

D. (d)

Answer: B::C

Watch Video Solution

60∘

90∘

120∘

18. 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

Answer: A::B

Watch Video Solution

https://dl.doubtnut.com/l/_djqKMdgrxLSu
https://dl.doubtnut.com/l/_8oe14IhS85nS
https://dl.doubtnut.com/l/_TS9uYZ0JtU7p


19. 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

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


 (a) 
 (b) 


 (c) 
 (d) 

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

https://dl.doubtnut.com/l/_TS9uYZ0JtU7p
https://dl.doubtnut.com/l/_Ra8TKFiRKjeL


A. `(a^(2) +b^(2)+c^(2))

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

a2 + b2 + c2

2

ab cosC + bc cosA + ca cosB

ab sinC + bc sinA + ca sinB

21. In triangle, 
 then angle B is

equal to
 
(b) 
 
(d) 

A. 

B. 

C. 

D. 

Answer: A::B

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

450 1350 1200 600

45∘

135∘

120∘

60∘

https://dl.doubtnut.com/l/_Ra8TKFiRKjeL
https://dl.doubtnut.com/l/_6IhUMmVlgzoB


Watch Video Solution

22. 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)

23. 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

n(n ≤ 3) r,

https://dl.doubtnut.com/l/_6IhUMmVlgzoB
https://dl.doubtnut.com/l/_B93P8FAw2HXx
https://dl.doubtnut.com/l/_0Dxnqq1r80vX


circle is
 (a) 
 (b) 
 (c) 
 (d) 

A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

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

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

(  are values of b)

A. (a) 

B. (b) 

c sinA < a < c

b1 and b2

b1 + b2 = 2c cosA

b1 + b +2 = c cosA

https://dl.doubtnut.com/l/_0Dxnqq1r80vX
https://dl.doubtnut.com/l/_qpSQRg1S2YQA


Exercise (Statement I And Ii Type Questions)

C. (c) 

D. (d) 

Answer: A::C

Watch Video Solution

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.

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

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

∠C = 60∘

ΔABC

https://dl.doubtnut.com/l/_qpSQRg1S2YQA
https://dl.doubtnut.com/l/_A4F9pYjjHOuW


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

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

cos(A − B) =
4
5

sinA

https://dl.doubtnut.com/l/_A4F9pYjjHOuW
https://dl.doubtnut.com/l/_9BgP36pgEaJF


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

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

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/_9BgP36pgEaJF
https://dl.doubtnut.com/l/_4aD6VPI2bBwB


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

Answer: D

Watch Video Solution

A, B, C, D

∑ sinA = 0.

A, B, C, D

∑ cosA = 0.

https://dl.doubtnut.com/l/_3doOUStVQvCy


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

Watch Video Solution

bc(1 − ).
a2

(b + c)2

cos( ).
2bc

(b + c)

A

2

6. Prove that sin 4x = 4 sinx cos3 x − 4 cos x sin3 x

https://dl.doubtnut.com/l/_ZmpMRhmAy9dI
https://dl.doubtnut.com/l/_KdcynUWOsXLt


Watch Video Solution

7. 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/_KdcynUWOsXLt
https://dl.doubtnut.com/l/_kMiwMQ32ZSZE


8. 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

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

to 8. 

a2 + b2 + c2

R2

https://dl.doubtnut.com/l/_8jGZbHIEpkNC
https://dl.doubtnut.com/l/_oCqDTkV8xG4M


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

10. 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/_oCqDTkV8xG4M
https://dl.doubtnut.com/l/_SjpPhM6z78fE


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

11. 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/_SjpPhM6z78fE
https://dl.doubtnut.com/l/_OmrtbHbQbBEu


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

12. 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/_OmrtbHbQbBEu
https://dl.doubtnut.com/l/_2jgFpZmUMbvo


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

13. Find the second order derivative of the given function 

Watch Video Solution

ey(x + 1) = 1

14. Find 

A. 

B. 

C. 

D. 

, if y = 3 cos(logx) + 4 sin(logx)
dy

dx

https://dl.doubtnut.com/l/_2jgFpZmUMbvo
https://dl.doubtnut.com/l/_eOQ8t5CNbeQi
https://dl.doubtnut.com/l/_xNlaunm6zeYx


Exercise (Passage Based Questions)

Answer: A

Watch Video Solution

15. Find second order derivative of the function 

5cosx - 3sinx

Watch Video Solution

1. Find 

Watch Video Solution

, if y = 500e7x + 600e− 7xdy

dx

2. Find the second order derivative of the function 

W t h Vid S l ti

Aemx + Benx

https://dl.doubtnut.com/l/_xNlaunm6zeYx
https://dl.doubtnut.com/l/_ZMbWPBYBMIza
https://dl.doubtnut.com/l/_Vld57HkRR2qa
https://dl.doubtnut.com/l/_xZzPzmALGX8O


Watch Video Solution

3. If x and y are connected parameterically by the equation , without

eliminating the parameter , find  


Watch Video Solution

dy

dx

x = a cos(θ), y = b sin(θ)

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. 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 ≤ D, E, F

ΔDEF

ΔABC

https://dl.doubtnut.com/l/_xZzPzmALGX8O
https://dl.doubtnut.com/l/_MbES6yz0w2nm
https://dl.doubtnut.com/l/_2sOfD49UYNbr


Answer: C

Watch Video Solution

5. 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 ≤ D, 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/_2sOfD49UYNbr
https://dl.doubtnut.com/l/_2UIgksKwvpp6
https://dl.doubtnut.com/l/_u34qFSNN6taP


6. 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 ≤ D, E, F

ΔDEF

ΔABC

ΔABC

Δ ΔABC

7. 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/_u34qFSNN6taP
https://dl.doubtnut.com/l/_G7VswxcJrytF


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

8. 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/_G7VswxcJrytF
https://dl.doubtnut.com/l/_BRPErJuToIgp


Answer: C

Watch Video Solution

9. 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/_BRPErJuToIgp
https://dl.doubtnut.com/l/_mEnyGNcKStvI


10. 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

11. 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/_ahkeqkQoSw51
https://dl.doubtnut.com/l/_c6poDbD6YS3H


A. 8

B. 9

C. 10

D. 11

Answer: B

Watch Video Solution

12. 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/_c6poDbD6YS3H
https://dl.doubtnut.com/l/_EcmnUPlzeE5z


Answer: B

Watch Video Solution

13. Find 

Watch Video Solution

, if x = and y = 4t
dy

dx

4
t

14. If x and y are connected parametrically by the equation , without

eliminating parameter , find  

Watch Video Solution

dy

dx

x = a sec(θ), y = b tan(θ)

15. Find  , if 

Watch Video Solution

dy

dx
x = a sin t, y = a(cos t + log(tan( ))

t

2

https://dl.doubtnut.com/l/_EcmnUPlzeE5z
https://dl.doubtnut.com/l/_HuwWLidCFqYP
https://dl.doubtnut.com/l/_9f1CKcgGpKDw
https://dl.doubtnut.com/l/_j2IqDLtcuyYf
https://dl.doubtnut.com/l/_Y4cDxcClBsRO


16. Find 

Watch Video Solution

, if x = cos(θ) and y = sin(2θ)
dy

dx

17. Differentiate the following function w.r.t x 

Watch Video Solution

cos − 1 x

(2x + 7)
1
2

18. Consider a triangle ABC, where x,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

R, rS, Δ

+ + = ,
bx

c

cy

a

az

b

a2 + b2 + c2

k

https://dl.doubtnut.com/l/_Y4cDxcClBsRO
https://dl.doubtnut.com/l/_6SRj1TrNDiDs
https://dl.doubtnut.com/l/_vCtiPdGBMIC3


D. 

Answer: C

Watch Video Solution

R
3

2

19. Consider a triangle ABC, where x,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/_vCtiPdGBMIC3
https://dl.doubtnut.com/l/_nJcKH1OrxjbU


Watch Video Solution

20. Consider a triangle ABC, where x,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, r, S, Δ

+ +
c sinB + b sinC

x

a sinC + c sinA

y

b sinA + a sinB

z

R

r

S

R

https://dl.doubtnut.com/l/_nJcKH1OrxjbU
https://dl.doubtnut.com/l/_7dnLMv3GFrnv


21. 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 perimeters of  then the value of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Δ

ΔLMN and ΔABCanλ and μ,
λ

μ

r

R

R

r

rR

Δ

Δ

rR

22. The angle of triangle A, B, C are in AP and C=3A . Find angle B

Watch Video Solution

https://dl.doubtnut.com/l/_4HrZjCF4bh4r
https://dl.doubtnut.com/l/_XpT1yGuS1UDJ
https://dl.doubtnut.com/l/_KupT8fut0Pcv


23. 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. 

C. 

D. 

Answer: D

Watch Video Solution

Δ

ΔLMN Δ' ,
Δ'

Δ

2 sinA sinB sinC

2 cosA cosB cosC

sinA sinB sinC

cosA cosB cosC

24. 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. 

Radius is the circum circle of  is

Δ

ΔLMN

https://dl.doubtnut.com/l/_KupT8fut0Pcv
https://dl.doubtnut.com/l/_tjTj1ONBvZPc


PROPERTIES AND SOLUTIONS OF TRIANGLES EXERCISE 5: MATCHING TYPE

QUESTIONS

A. 2R

B. R

C. 

D. 

Answer: B

Watch Video Solution

R

2

R

4

25. Differentiate the following w.r.t x 

Watch Video Solution

(2x2 − 6x + 4)
3

https://dl.doubtnut.com/l/_tjTj1ONBvZPc
https://dl.doubtnut.com/l/_ujgzzz9LjZNW


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

 


Watch Video Solution

2. Find the radian measure of the following degree measure 

40°20`

Watch Video Solution

https://dl.doubtnut.com/l/_pYd4l3VkfiLF
https://dl.doubtnut.com/l/_hNWlNtTfgHfe
https://dl.doubtnut.com/l/_NDcO4KGWWBXT


Exercise (Single Integer Answer Type Questions)

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

 


Watch Video Solution

4. Find the radian measure corresponding to the degree measure 

300°

Watch Video Solution

https://dl.doubtnut.com/l/_NDcO4KGWWBXT
https://dl.doubtnut.com/l/_qa150cGAakiR


1. If in  then find the

measure of angle  (in degree).

Watch Video Solution

ΔABC, ∠C = , a = √2 and b = √2 + √2
π

8

A

2. If in 
then 
 must be
 (a)


(b) 
(c) 
(d)


Watch Video Solution

ABC, A = , B = , C =
π

7

2π

7

4π

7
a2 + b2 + c2

R2 3R2 4R2 7R2

3. Find the radian measure corresponding to the following degree

measure 15°

Watch Video Solution

4. The orthocenter of the triangle formed by (0,0),(5,−1) and (−2,3) is

https://dl.doubtnut.com/l/_V6SUl8TqwD1I
https://dl.doubtnut.com/l/_6lyAVAjnJZ0O
https://dl.doubtnut.com/l/_uQ9ulkjshwba
https://dl.doubtnut.com/l/_01ZCdMRLSM0q


A. (a) (4,-7)

B. (b) (-4,7)

C. (c) (-4,-7)

D. (d) none of above

Answer: 4

Watch Video Solution

5. 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

6. 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

https://dl.doubtnut.com/l/_01ZCdMRLSM0q
https://dl.doubtnut.com/l/_LrWqmzbwjOhe
https://dl.doubtnut.com/l/_SNQXKuDbC389


7. 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

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

Watch Video Solution

ABC, r =
R

6
r1 = 7r

9. In a  the maximum value of  must be

Watch Video Solution

ΔABC, 120
⎛
⎜
⎜
⎝

⎞
⎟
⎟
⎠

∑ a cos2( )A

2

a + b + c

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

largest angle is twice the smalles one. Determine the largest and smallest

sides of the triangle.

https://dl.doubtnut.com/l/_SNQXKuDbC389
https://dl.doubtnut.com/l/_jvCd7UE7zR5m
https://dl.doubtnut.com/l/_7v4I5stqjkjA
https://dl.doubtnut.com/l/_ENAOwoOVlQoz
https://dl.doubtnut.com/l/_GZpDuWS58wQ8


Watch Video Solution

11. 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

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

of the third side, prove that : 

Watch Video Solution

C1, C2

C 2
1 + C 2

2 − 2C1C2 cos 2A = 4a2 cos2 A

13. 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

https://dl.doubtnut.com/l/_GZpDuWS58wQ8
https://dl.doubtnut.com/l/_6IogLmdONu4D
https://dl.doubtnut.com/l/_aQbl00ut8KOx
https://dl.doubtnut.com/l/_F0uC8W2I7Qpd


PROPERTIES AND SOLUTIONS OF TRIANGLES EXERCISE 6 : SINGLE INTEGER

ANSWER TYPE QUESTIONS

14. 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

△

15. 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

16. 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,

https://dl.doubtnut.com/l/_DarZrJoMGmUf
https://dl.doubtnut.com/l/_Ec1lYk69W3zE
https://dl.doubtnut.com/l/_NL9bjc0czYAt


Exercise (Subjective Type Questions)

1. Find the value of trigonometric function 

Watch Video Solution

cos( )
2π

3

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

https://dl.doubtnut.com/l/_SUbfegkOdRWb
https://dl.doubtnut.com/l/_IluMvpt115YE
https://dl.doubtnut.com/l/_baClkzkbSQKw
https://dl.doubtnut.com/l/_Y1NTzwDli1cx


3. If in trianlge ABC, a,b,c and angle A are given and

 are values of b )

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: 

Watch Video Solution

c sinA < a < c, then(b1 and b2

b1 + b2 = 2c cosA

b1 + b2 = c cosA

b1b2 = c2 − a2

b1b2 = c2 + a2

√
9a2 − c2

8c2

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


then AP is equal to

Watch Video Solution

P

∠CBP = ,
B

3

https://dl.doubtnut.com/l/_Y1NTzwDli1cx
https://dl.doubtnut.com/l/_t98Cim9M1LLp


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

Watch Video Solution

ΔABC,
b2 − c2

2aR

6. In

,

then a =

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  ?

Watch Video Solution

Δ = a2 − (b − c)
2
, Δ ΔABC tanA =

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.

https://dl.doubtnut.com/l/_7Dif5blt8hwD
https://dl.doubtnut.com/l/_3E36CZARLfpm
https://dl.doubtnut.com/l/_0oEFuUdrd7AB
https://dl.doubtnut.com/l/_D8PzkIzwh3ZF


9. If in a  


 then find 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 find the value of 

Watch Video Solution

x3 − 11x2 + 38x − 40 = 0,

+ +
cosA

a

cosB
b

cosC

c

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

https://dl.doubtnut.com/l/_D8PzkIzwh3ZF
https://dl.doubtnut.com/l/_gOP5TYKCdobb
https://dl.doubtnut.com/l/_W3CGvCxrCyw2
https://dl.doubtnut.com/l/_ntROCK8SJpKR


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).

14. Let AD be a median of the .


If AE and AF are medians of the triangle ABD and ADC, respectively, and 

 is equal to

Watch Video Solution

ΔABC

BD = AD = m1, AE = m2, AF = m3, then
a

2

a2

8

https://dl.doubtnut.com/l/_1IKqhJ31Ao8L
https://dl.doubtnut.com/l/_EJeaKUlGCZel
https://dl.doubtnut.com/l/_cEpqDNMAdaAm


15. Find the radian measure corresponding to following degree measure 

340°

Watch Video Solution

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 =

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

If  be the 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

https://dl.doubtnut.com/l/_JbNNqQjm3Uc3
https://dl.doubtnut.com/l/_8Aq6PpJf4wae
https://dl.doubtnut.com/l/_DcM74O0y1rEe


18. Find the value of 

Watch Video Solution

sin( )
31π

3

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

20. Find the value of trigonometric function 

Watch Video Solution

sin( )
5π

3

21. Solve 

Watch Video Solution

cos2(4x) − cos2(2x)

https://dl.doubtnut.com/l/_afc7HV9fIwxk
https://dl.doubtnut.com/l/_Q39VmmB3LEI6
https://dl.doubtnut.com/l/_zBn4zVdkjdYR
https://dl.doubtnut.com/l/_9fULSfZmvIDM


PROPERTIES AND SOLUTIONS OF TRIANGLES EXERCISE 7 : SUBJECTIVE TYPE

QUESTIONS

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 

Watch Video Solution

2r3 − 7r − 3 = 0.

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. Find the radian measure corresponding to the following degree

measure 25°

Watch Video Solution

https://dl.doubtnut.com/l/_oIFSW3pmfeNJ
https://dl.doubtnut.com/l/_Uf2gNJWQAPAN
https://dl.doubtnut.com/l/_hAdNrgl2WAd3
https://dl.doubtnut.com/l/_R0a3AANocNix


4. 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 sides inscribed in the same

circle, as 

Watch Video Solution

2α, 4α, …, 2nα A1,

A2

sinnα : n sinα.

5. Find the radian measure corresponding to the following degree

measure 

50°

Watch Video Solution

6. Find the value of the trigonometric function 

Watch Video Solution

sin( )
5π

6

https://dl.doubtnut.com/l/_R0a3AANocNix
https://dl.doubtnut.com/l/_06aWgYMem5ov
https://dl.doubtnut.com/l/_SPbNt50eiLXp


7. Find the radian measure of the following degree measure 

75°

Watch Video Solution

8. 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

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

side BC. Prove that: 

 Also, discuss the case when equality holds true.

Watch Video Solution

ΔABC, ' h'

2(b2 + c2) ≥ 4h2 + a2.

https://dl.doubtnut.com/l/_z9l1acRYQf2J
https://dl.doubtnut.com/l/_znnMI3PmgRIN
https://dl.doubtnut.com/l/_BJsBSP9HQp3K


10. Find the value of other five trigonometric functions if  , x

lies in third quadrant.

Watch Video Solution

cos x = −
3

5

11. If in a Δ
A
B
C
,
b
=
√
3
,
c
=
1
and
B
−
C
=
90
∘
,
then ∠
A
is

A. (a) 30

B. (b) 60

C. (c) 90

D. (d) 120

Watch Video Solution

12. An equilateral triangle PQR is circumscribed about a given 

Prove that the maximum area of  is  Where

ΔABC.

ΔPQR 2Δ + ).
a2 + b2 + c2

2√3

https://dl.doubtnut.com/l/_GjGuvTpU8WQP
https://dl.doubtnut.com/l/_DDRLPVNsGBb6
https://dl.doubtnut.com/l/_mXFqE2xsnvj5


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

Watch Video Solution

ΔABCanΔ

13. Find the other five trigonometric functions if  , x lies in the

fourth quadrant.

Watch Video Solution

cos x =
4
5

14. Find the points inside a  from which the sum of the squares of

distance to the three sides is minimum.

Watch Video Solution

Δ

15. In triangle ABC, line joining the circumcenter and orthocentre is

parallel to side AC, then the value of t a n AtanCi se q u a lto sqrt(3) (b) 3

(c) 3sqrt(3) (d) none of these

Watch Video Solution

https://dl.doubtnut.com/l/_mXFqE2xsnvj5
https://dl.doubtnut.com/l/_yzptLSqoe862
https://dl.doubtnut.com/l/_FyYuF37f7IOV
https://dl.doubtnut.com/l/_8xm6aNe1RAaE


Exercise (Questions Asked In Previous 13 Years Exam)

16. Find the value of trigonometric function 

Watch Video Solution

cot( )
−15π

4

17. Prove that 

Watch Video Solution

sin2(30°) + cos2(60°) − tan2(45°) = −
1

2

18. Prove that 

Watch Video Solution

= cot x
2 cos3 x − cos x

sinx − 2 sin3 x

1. Prove that 

Watch Video Solution

2 sin2( ) − sec2( ) = −
π

6

π

3
7
2

https://dl.doubtnut.com/l/_8xm6aNe1RAaE
https://dl.doubtnut.com/l/_68wAyR5SaW9g
https://dl.doubtnut.com/l/_jkAORyo4tq61
https://dl.doubtnut.com/l/_kEnR8h1QfwhD
https://dl.doubtnut.com/l/_JE3cg4R7Dsbh


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

ABC a, b and c

A, B, and C

a = 6, b = 10, 15√3. ∠ACB

https://dl.doubtnut.com/l/_JE3cg4R7Dsbh
https://dl.doubtnut.com/l/_3EEDFIQ0HZy4
https://dl.doubtnut.com/l/_PFFLUdtT6cbD


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

is

Watch Video Solution

r r2

4. Solution of differential equation  is __________.

Watch Video Solution

2xy = x2 + 3y2dy

dx

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. 

B. 

C. 

D. 

Δ a = 2, b = 7/2 c = 5/2

2 sinP − sin 2P

2 sinP + sin 2P

3

4Detla

45

4Δ

( )
23

4Δ

( )
5

45

4Δ

https://dl.doubtnut.com/l/_PFFLUdtT6cbD
https://dl.doubtnut.com/l/_F6dO1XQcbyEV
https://dl.doubtnut.com/l/_lk5K8qIzpD8L


Answer: B::C::D

Watch Video Solution

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. 

Answer: D

Watch Video Solution

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/_lk5K8qIzpD8L
https://dl.doubtnut.com/l/_xhQ1LXOllH7a


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

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


 If 
 denote the length of the

sides of the triangle opposite to the angles 
 , respectively,

then

ABC BC A

cosB + cosC = 4 sin2( ).
A

2
a, b and c,

A, B, andC

https://dl.doubtnut.com/l/_zZGr6HeVyrR2
https://dl.doubtnut.com/l/_Fut3YpNnBmgc


(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

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 difference between the areas of these
triangles is

Watch Video Solution

ABCandABC'

AB = 4, AC = AC ′ = 2√2 B = 300

https://dl.doubtnut.com/l/_Fut3YpNnBmgc
https://dl.doubtnut.com/l/_sQmNAtWXcHOw


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

11. Consider the circle  and the parabola . They

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

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

x2 + y2 = 9 y2 = 8x

https://dl.doubtnut.com/l/_6QR8VZeLbnm9
https://dl.doubtnut.com/l/_OQv9rIuFvrMi


at P and Q intersect the x-axis at S.
The radius of the circumcircle of the

triangle PRS is-

A. 4

B. 3

C. 

D. 2

Answer: B

Watch Video Solution

8

3

12. Consider the circle  and the parabola . They

intersect at P and Q in first 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.
The radius of the circumcircle of the

triangle PRS is-

A. 5

x2 + y2 = 9 y2 = 8x

https://dl.doubtnut.com/l/_OQv9rIuFvrMi
https://dl.doubtnut.com/l/_DDMFj0ihaMNC


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 first 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.
The radius of the circumcircle of the

triangle PRS is-

A. 

B. 

C. 

D. 

x2 + y2 = 9 y2 = 8x

1: √2

1: 2

1: 4

1: 8

https://dl.doubtnut.com/l/_DDMFj0ihaMNC
https://dl.doubtnut.com/l/_b4Hsp5pDRbuF


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/_b4Hsp5pDRbuF
https://dl.doubtnut.com/l/_MZf4W7vxIK73


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

is 
Then the area of the triangle in sq. units is

(a)
 
(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. 

ΔABC

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

2

B + C

2

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

2

A

2

https://dl.doubtnut.com/l/_glgUr2qYrLQC
https://dl.doubtnut.com/l/_56ZDtsQwya2s


C. 

D. 

Answer: D

Watch Video Solution

(b − c)cos( ) = a cos( )
B − C

2

A

2

(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 :


(1)
 
(2) 
(3) 
(4) 

A. 

B. 

C. 

D. 

Answer: C

W t h Vid S l ti

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/_56ZDtsQwya2s
https://dl.doubtnut.com/l/_nmXpaMBL3vHa


Watch Video Solution

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

If , then AB is equal to


(a)  


(b)  


(c)  


(d)

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

(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

https://dl.doubtnut.com/l/_nmXpaMBL3vHa
https://dl.doubtnut.com/l/_1DbP5ob7wgaU


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 


(c)there is a regular plygon with 


(d)there is a regular plygon with 

A. there is a regular polygon with 

B. there is a regular polygon with 

C. there is a regular plygon with 

D. there is a regular plygon with 

Answer: A::B::D

Watch Video Solution

=
r

R

1

2

=
r

R

1

√2

=
r

R

2

3

=
r

R

√3
2

=
r

R

1
2

=
r

R

1

√2

=
r

R

2

3

=
r

R

√3
2

https://dl.doubtnut.com/l/_9CmmC3aBrcfP


20. In triangle 
 let 
 If 
 is the inradius and 
 is

circumradius of the triangle, then 
is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ABC, ∠c = .
π

2
r R

2(r + R)

c + a

a + b + c

a + b

b + c

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

ΔABC

https://dl.doubtnut.com/l/_nn28OFWcgpoc
https://dl.doubtnut.com/l/_rMdsIf2bjRzm


D. GP

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_rMdsIf2bjRzm

