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PROPERTIES AND SOLUTIONS OF TRIANGLE

Example

1. In triangle ABC< D is on AC such that AD=BC and BD=DC, 

and  where each angle is in degree. Then �nd x

Watch Video Solution

∠DBC = 2x

∠BAD = 3x

2. In a circle of radius  chords of length  subtend angles 

 , respectively, at the center. Show that 

Watch Video Solution

r, aandbcm

θand3θ r = a√ cm
a

3a − b

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_g9HUA0bSZcb5
https://dl.doubtnut.com/l/_G3mRGnIumgeK


3. 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

4. D, E, F are three points on the sides BC, CA, AB, respectively, such that

. A', B', C' are the points of intersections

of the lines AD, BE, CF inside the triangle. Show that area of

, where  is the area of 

View Text Solution

∠ADB = ∠BEC = ∠CFA = θ

ΔA'B'C' = 4Δcos2 θ Δ ΔABC

5. In  as semicircle is inscribed, which lies on the side  If  is the

lengthof the angle bisector through angle  then prove that the radius

of the semicircle is 

ABC, ⋅ x

C,

x sin( ).
C

2

https://dl.doubtnut.com/l/_G3mRGnIumgeK
https://dl.doubtnut.com/l/_lytWI1XZudiJ
https://dl.doubtnut.com/l/_q8M89yemgOdY
https://dl.doubtnut.com/l/_mGmfLf2qV8Sp


Watch Video Solution

6. 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

7. 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

8. Let ABC be a triangle with incentre I. If P and Q are the feet of the

perpendiculars from A to BI and CI, respectively, then prove that

Watch Video Solution

+ = cot.
AP

BI

AQ

Cl

A

2

https://dl.doubtnut.com/l/_mGmfLf2qV8Sp
https://dl.doubtnut.com/l/_jsyYeCWDf3Sy
https://dl.doubtnut.com/l/_HaIKoqlrbL87
https://dl.doubtnut.com/l/_QvmXDirM6rNs


9. Let O be the circumcentre and H be the orthocentre of an acute angled

triangle ABC. If , then show that 

Watch Video Solution

A > B > C

Ar(ΔBOH) = Ar(ΔAOH) + Ar(ΔCOH)

10. If  is the incenter of  are, respectively,

the radii of the circumcircle of the triangle IBC, ICA, and IAB, then prove

that 

Watch Video Solution

I ΔABC and R1, R2, and R3

R1R2R3 = 2rR2

11. Show that the line joining the incenter to the circumcenter of triangle

 is inclined to the side  at an angle 

Watch Video Solution

ABC BC tan− 1( )
cosB + cosC − 1

sinC − sinB

https://dl.doubtnut.com/l/_QvmXDirM6rNs
https://dl.doubtnut.com/l/_CUEHFBbm6J7T
https://dl.doubtnut.com/l/_RprXhMFal38k
https://dl.doubtnut.com/l/_Z8TO1RravIpv


12. In a , the median to the side BC is of length  and

it divides the  into angles  and  Find the length of the side

BC.

Watch Video Solution

ΔABC
1

√11 − 6√3

∠A 30∘ 45 ∘ .

13. Three circles touch each other externally. The tangents at their point

of contact meet at a point whose distance from a point of contact is 4.

Then, the ratio of their product of radii to the sum of the radii is

Watch Video Solution

14. Let ABC be a triangle with incentre I and inradius r. Let D, E, F be the

feet of the perpendiculars from I to the sides BC, CA and AB, respectively,

If  are the radii of circles inscribed in the quadrilaterls AFIE,

BDIF and CEID respectively, then prove that

h id l i

r2  and r3

+ + =
r1

r − r1

r2

r − r2

r3

r − r3

r1r2r3

(r − r1)(r − r2)(r − r3)

https://dl.doubtnut.com/l/_h10U6oFJdvlM
https://dl.doubtnut.com/l/_4caVdfu0Gzn0
https://dl.doubtnut.com/l/_65KOdg4NS1hQ


Illustration

Watch Video Solution

15. In convex quadrilateral 

. This quadrilateral is such that a circle can be inscribed in it and a circle

can also be circumscribed about it. Prove that 

Watch Video Solution

ABCD, AB = a, BC = b, CD = c, DA = d

= .
tan2 A

2
bc

ad

1. If an a triangle   then �nd the value of 

Watch Video Solution

ABC, b = 3cand C − B = 900,

tanB

2. In a triangle  then what is the

maximum possible value of angle 

Watch Video Solution

ABC if BC = 1andAC = 2,

A?

https://dl.doubtnut.com/l/_65KOdg4NS1hQ
https://dl.doubtnut.com/l/_40zY6KahtwSB
https://dl.doubtnut.com/l/_tsDrUObAuNT0
https://dl.doubtnut.com/l/_nL14jp5xxytk


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

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

Watch Video Solution

ais1 A.

4. If  then prove that 

Watch Video Solution

A = 750, b = 450, b + c√2 = 2a

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

altitude of the triangle is equal to  of its base.

Watch Video Solution

and112
22

12

1

20

1

2

6. If  are in A.P., then prove that  are in H.P.

Watch Video Solution

a2, b2, c2 tanA, tanB, tanC

https://dl.doubtnut.com/l/_nL14jp5xxytk
https://dl.doubtnut.com/l/_IQQ5Z2I3AJGI
https://dl.doubtnut.com/l/_2vCfd09oh611
https://dl.doubtnut.com/l/_69ouTmt8SaJl
https://dl.doubtnut.com/l/_X0JdlOmuO279


7. Prove that 

Watch Video Solution

+ + = 0
a2 sin(B − C)

sin b + sinC

b2sin(C − A)

sinC + sinA

c2sin(A − B)

sinA + sinB

8. 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)

9. ABCD is a trapezium such that  is perpendicular to

them. If  , show that 

Watch Video Solution

AB ∣ ∣ CDandCB

∠ADB = θ, BC = p, andCD = q

AB =
(p2 + q2)sin θ

p cos θ + q sin θ

https://dl.doubtnut.com/l/_X0JdlOmuO279
https://dl.doubtnut.com/l/_Li1YMhmvhSEn
https://dl.doubtnut.com/l/_5s0ZvKn0MHwE
https://dl.doubtnut.com/l/_w7BI9tKXaBLL


10. In a triangle  . If  is a point on 

such that the area of the 

Watch Video Solution

ABC, ∠c = 600and∠A = 750 D AC

BCD, the∠ABD

11. In a scalene triangle  is a point on the side  such that 

  then prove that CD is

internal bisector of 

Watch Video Solution

ABC, D AB

CD2 = AD ⋅ DB, sinA ⋅ sinB = sin2( )
C

2

∠C

12. In a triangle ABC, , then �nd the

value of 

Watch Video Solution

∠A = 60∘ and b : c = (√3 + 1) : 2

(∠B − ∠C)

https://dl.doubtnut.com/l/_k4IGRxJNpOzC
https://dl.doubtnut.com/l/_h7Nu5DdEp68x
https://dl.doubtnut.com/l/_7vPuTnuhQ9GS


13. If the median AD of triangle ABC makes an angle  with the side BC,

then �nd the value of 

Watch Video Solution

π

4

|cot B − cot C|.

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

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

vertex, prove that 

Watch Video Solution

t1, t2, t3

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

t1

1

t2

1

t2

1

t3

1

t22

15. In any  , prove that 

.

Watch Video Solution

ΔABC

(a − b)2 cos2( ) + (a + b)2 sin2( ) = c2C

2
C

2

16. In  if  then �nd ABC, = (a + b + c)(a − b + c) = 3ac, ∠B.

https://dl.doubtnut.com/l/_lvPaaoYZXzkK
https://dl.doubtnut.com/l/_vTgDmANDBkMe
https://dl.doubtnut.com/l/_bnNidVcZVTUz
https://dl.doubtnut.com/l/_nPK3r0HbLCCS


Watch Video Solution

17. If , then �nd 

Watch Video Solution

a = √3, b = (√6 + √2), and c = √2
1

2
∠A

18. The sides of a triangle are  Prove

that the greatest angle is 

Watch Video Solution

x2 + x + 1, 2x + 1 and x2 − 1.

1200

19. If the angles A,B,C of a triangle are in A.P. and sides a,b,c, are in G.P.,

then prove that  are in A.P.

Watch Video Solution

a2, b2, c2

https://dl.doubtnut.com/l/_nPK3r0HbLCCS
https://dl.doubtnut.com/l/_FOkQOhSrPqmA
https://dl.doubtnut.com/l/_kBnoHE9ll4oz
https://dl.doubtnut.com/l/_YjZ3culbp38U


20. Let  be the three sides of a triangle, then prove that the

equation  has imaginary roots.

Watch Video Solution

a, bandc

b2x2 + (b2 = c2 − α2)x + c2 = 0

21. Let  be the lengths of the sides of a triangle. If 

Watch Video Solution

a ≤ b ≤ c

a2 + b2 < c2, thenprovet∠̂Cisobtuse.

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

 then �nd the value of 

Watch Video Solution

x3 − 11x2 + 38x − 40 = 0,

+ +
cosA

a

cosB
b

cosC

c

https://dl.doubtnut.com/l/_f8Wo5xuOtlmc
https://dl.doubtnut.com/l/_unwbemGJgEpb
https://dl.doubtnut.com/l/_CIyYUTdFw5Mj


23. If in a triangle  then prove that 

 .

Watch Video Solution

ABC, ∠C = 600,

+ =
1

a + c

1

b + c

3

a + b + c

24. In a triangle, if the angles  are in A.P. show that 

Watch Video Solution

A, B, andC

2 (A − C) =
cos 1

2

a + c

√a2 − ac + c2

25. If  then �nd the distance between the middle

point of BC and the foot of the perpendicular form 

Watch Video Solution

a = 9, b = 4andc = 8

A.

26. Three parallel chords of a circle have lengths 2,3,4 units and subtend

angles  at the centre, respectively `(alphaα, β, α + β

https://dl.doubtnut.com/l/_SbIfcLhiSEpZ
https://dl.doubtnut.com/l/_zLLbpinc4wQr
https://dl.doubtnut.com/l/_p4hOw3kEXo1M
https://dl.doubtnut.com/l/_ZWbvhO7fIh1J


Watch Video Solution

27. 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,

28. For any triangle ABC, prove that 

Watch Video Solution

a(b cosC − osB) = b2 − c2

29. If in a triangle a  then �nd the relation

between the sides of the triangle.

Watch Video Solution

+ = ,
cos2 C

2
cos2 A

2
3b
2

30. Prove that (b + c)cosA + (c + a)cosB + (a + b)cosC = 2s.

https://dl.doubtnut.com/l/_ZWbvhO7fIh1J
https://dl.doubtnut.com/l/_UCHUIUHRoPrE
https://dl.doubtnut.com/l/_CiBMYvScI7pU
https://dl.doubtnut.com/l/_OAZFbJ6nu1Vh
https://dl.doubtnut.com/l/_OkGdZ8eTFXJ3


Watch Video Solution

31. If  , then prove that 

Watch Video Solution

= √
cosA

2
b + c

2c
a2 + b2 = c2.

32. If the cotangents of half the angles of a triangle are in A.P., then prove

that the sides are in A.P.

Watch Video Solution

33. If the sides  are in  prove that

 

Watch Video Solution

a, bandCofABC A
.
P .,

2 = ,
sinA

2

sinC

2

sinB

2
a + =

cos2 C

2

cos2 A

2

3b

2

34. Prove that ( + )(a + b ) = ot
cot A

2
cot B

2
sin2 B

2
sin2 A

2
C

2

https://dl.doubtnut.com/l/_OkGdZ8eTFXJ3
https://dl.doubtnut.com/l/_xe6nFQxPmvTL
https://dl.doubtnut.com/l/_EWtc7SClXxV1
https://dl.doubtnut.com/l/_Y4hyxzkQSJvM
https://dl.doubtnut.com/l/_R2TmVxPGadSi


Watch Video Solution

35. Find the value of tan A, if area of 

Watch Video Solution

ΔABCisa2 − (b − c)2.

36. Prove that 

Watch Video Solution

a2 sin 2B + b2 sin 2A = 4Δ

37. Prove that 

Watch Video Solution

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

4b2c2

38. If the sides of a triangle are  then �nd the greatest

length of the altitude.

Watch Video Solution

17, 25and28,

https://dl.doubtnut.com/l/_R2TmVxPGadSi
https://dl.doubtnut.com/l/_svtxYEJxApgZ
https://dl.doubtnut.com/l/_Y2a35vNrGlBg
https://dl.doubtnut.com/l/_BHQ68emGDzKQ
https://dl.doubtnut.com/l/_mu9OrgCYcvMC


39. In equilateral triangle ABC with interior point D, if the perpendicular

distances from D to the sides of 4,5, and 6, respectively, are given, then

�nd the area of 

Watch Video Solution

ABC.

40. If area of a triangle is 2 sq. units, then �nd the value of the product of

the arithmetic mean of the lengths of the sides of a triangle and

harmonic mean of the lengths of the altitudes of the triangle.

Watch Video Solution

41. A triangle has sides 6,7, and 8. The line through its incenter parallel to

the shortest side is drawn to meet the other two sides at P and Q. Then

�nd the length of the segment PQ.

Watch Video Solution

https://dl.doubtnut.com/l/_mu9OrgCYcvMC
https://dl.doubtnut.com/l/_KWxMNy0vPbTv
https://dl.doubtnut.com/l/_JNiQviF7tkZW
https://dl.doubtnut.com/l/_4NtV4swR9hAC


42. Each side of triangle ABC is divided into three equal parts. Find the

ratio of the area of hexagon  to the area of the triangle ABC.

Watch Video Solution

PQRSTU

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

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

the remaining two sides.

Watch Video Solution

2and5

600. 4√3

44. In triangle  The ratio of the radius of the

circumcircle to that of the incircle is____.

Watch Video Solution

ABC, a : b : c = 4: 5: 6.

https://dl.doubtnut.com/l/_Uw33Zqt0BCKk
https://dl.doubtnut.com/l/_9uHLHE2t5o0l
https://dl.doubtnut.com/l/_tMX7AvkwHv3q


45. Given a triangle  with sides a=7, b=8 and c=5. Find the value of

expression 

Watch Video Solution

ABC

(sinA + sinB + sinC)( + + )
cot A

2
cot B

2

cot C

2

46. If  then �nd the number of triangles that

can be constructed.

Watch Video Solution

b = 3, c = 4, andB = ,
π

3

47. If  in  then �nd the number of

triangles that can be constructed.

Watch Video Solution

A = 300, a = 7, andb = 8 ABC,

48. If in triangle ABC,  , then

�nd the other two angles and the third side.

(a = (1 + √3)cm, b = 2cm, and∠C = 600

https://dl.doubtnut.com/l/_aso8VhboHGFS
https://dl.doubtnut.com/l/_S2S8ZAwappGK
https://dl.doubtnut.com/l/_6Or3KqlV8Sul
https://dl.doubtnut.com/l/_CYB4CMYugOfj


Watch Video Solution

49. In  and angle  are given such that  has two valus 

 Then prove that 

Watch Video Solution

ABC, sidesb, c B a

a1anda2. |a1 − a2| = 2√b2 − c2 sin2 B

50. In  are given and  are two values of the third

side  such that  Then prove that 

Watch Video Solution

ABC, a, candA b1, b2

b b2 = 2b1. sinA = √
9a2 − c2

8c2

51.  is the circumcenter of  are respectively, the

radii of the circumcircles of the triangle  and OAB. Prove that 

Watch Video Solution

O ABCandR1, R2, R3

OBC, OCA

+ + =
a

R1

b

R2

c

R3

abc

R3

https://dl.doubtnut.com/l/_CYB4CMYugOfj
https://dl.doubtnut.com/l/_0RVCNZ5f82tY
https://dl.doubtnut.com/l/_klntaagzZLps
https://dl.doubtnut.com/l/_YTcstbEaAdcc
https://dl.doubtnut.com/l/_UN0xdKqWdljf


52. In  Line joining vertex A of triangle and

its circumcenter  meets the side  Find the ratio 

Find the ratio 

Watch Video Solution

ABC, C = 600andB = 450.

(O) BC ∈ D BD :DC

AO :OD

53. The diameters of the circumcirle of triangle ABC drawn from A,B and C

meet BC, CA and AB, respectively, in L,M and N. Prove that

Watch Video Solution

+ + =
1

AL

1

BM

1

CN

2

R

54. Find the lengths of chords of the circumcircle of triangle ABC, made

by its altitudes__________

Watch Video Solution

https://dl.doubtnut.com/l/_UN0xdKqWdljf
https://dl.doubtnut.com/l/_rizSFqjZlu0w
https://dl.doubtnut.com/l/_SgB8uyxeLU9S


55. Let  be a triangle with  . Let AD be the bisector of 

with D on BC. Suppose AC=6cm and the area of the triangle ADC is 

Find the length of BD.

Watch Video Solution

ABC ∠B = 900 ∠A

10cm2.

56. If the distances of the vertices of a triangle =ABC from the points of

contacts of the incercle with sides are  then prove that 

Watch Video Solution

α, βandγ

r2 =
αβγ

α + β + γ

57. If  are the distances of incenter from the vertices of the

triangle  , respectively, then prove that 

Watch Video Solution

x, yandz

ABC

= cot( )cot( )cot( )
abc

xyz

A

2
B

2

C

2

https://dl.doubtnut.com/l/_OrMcoI6yh629
https://dl.doubtnut.com/l/_Ks1JO41DbkFT
https://dl.doubtnut.com/l/_vAJ2sioOkDYb
https://dl.doubtnut.com/l/_rLwJOsDLC4sL


58. Prove that 

Watch Video Solution

cosA + cosB + cosC = 1 +
r

R

59. Prove that 

Watch Video Solution

= .
a c o sA + b cosB + osC

a + b + c

r

R

60. Incircle of  touches the sides BC, CA and AB at D, E and F,

respectively. Let  be the radius of incircle of  Then prove that 

Watch Video Solution

ABC

r1 BDF .

r1 =
1

2

(s − b)sinB

(1 + sin( ))B

2

61. In an acute angled triangle  a semicircle with radius  is

constructed with its base on BC and tangent to the other two sides.

ABC, ra

https://dl.doubtnut.com/l/_rLwJOsDLC4sL
https://dl.doubtnut.com/l/_YqMeNFB9Fm0L
https://dl.doubtnut.com/l/_CQ2IYeBQqR4e
https://dl.doubtnut.com/l/_hyo0qYWueqM4


 are de�ned similarly. If  is the radius of the incircle of triangle

ABC then prove that 

Watch Video Solution

rbandrc r

= + + .
2

r

1

ra

1

rb

1

rc

62. Let the incircle with center I of  touch sides BC, CA and AB at D, E,

F, respectively. Let a circle is drawn touching ID, IF and incircle of 

having radius  similarly  are de�ned. Prove that 

Watch Video Solution

ABC

ABC

r2. r1andr3

=
r1

r − r1

.
r2

r − r2

.
r3

r − r3

a + b + c

8R

63. In  the bisector of the angle A meets the side BC at D andthe

circumscribed circle at E. Prove that 

Watch Video Solution

ABC,

DE =
a2 secA

2

2(b + c)

https://dl.doubtnut.com/l/_hyo0qYWueqM4
https://dl.doubtnut.com/l/_5xaZWQjf9A1m
https://dl.doubtnut.com/l/_8VLbr8z2Uvly


64. Let I be the incetre of ΔABC having inradius r. Al, BI and Ci intersect

incircle at D, E and F respectively. Prove that area of

Watch Video Solution

ΔDEF is (cos. + cos. + cos. )
r2

2

A

2

B

2

C

2

65. In  the three bisectors of the angle A, B and C are extended to

intersect the circumcircle at D,E and F respectively. Prove that

Watch Video Solution

ABC,

AD + BE + CF = 2R(sinA + sinB + sinC)
cosA

2
cosB

2
cosC

2

66. Given a right triangle with . Let M be the mid-point of BC. If

the radii of the triangle  are  then �nd the

range of .

Watch Video Solution

∠A = 90∘

ABM and ACM r1 and r2

r1

r2

https://dl.doubtnut.com/l/_VNNrzno2NYcH
https://dl.doubtnut.com/l/_LcIQ39PVLVs7
https://dl.doubtnut.com/l/_8obs3pnVEyX6
https://dl.doubtnut.com/l/_VVfGNYpSFzus


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

triangle ABC is

Watch Video Solution

√R2 − 2Rr

68. Prove that 

Watch Video Solution

a cosA + b cosB + osC ≤ s.

69. If  is the area of a triangle with side lengths  then show that

as  Also, show that the equality occurs in the

above inequality if and only if .

Watch Video Solution

Δ a, b, c,

Δ ≤ √(a + b + c)abc
1

4

a = b = c

70. If in , the distance of the vertices from the orthocenter are x,y,

and z then prove that 

Watch Video Solution

ΔABC

+ + =
a

x

b

y

c

z

abc

xyz

https://dl.doubtnut.com/l/_VVfGNYpSFzus
https://dl.doubtnut.com/l/_otHPUcxzYNrX
https://dl.doubtnut.com/l/_vN3bsXtiBbJk
https://dl.doubtnut.com/l/_iOvm9uN1Mamr


Watch Video Solution

71. ABC is an acute angled triangle with circumcenter O and orthocentre

H. If AO=AH, then �nd the angle A.

Watch Video Solution

72. In a acute angled triangle ABC, proint D, E and F are the feet of the

perpendiculars from A,B and C onto BC, AC and AB, respectively. H is

orthocentre. If  then �nd the length of 

Watch Video Solution

sinA = andBC = 39,
3

5
AH

73. Prove that the distance between the circumcenter and the

orthocentre of triangle ABC is 

Watch Video Solution

R√1 − 8 cosA cosB cosC

https://dl.doubtnut.com/l/_iOvm9uN1Mamr
https://dl.doubtnut.com/l/_4QrFWUztLVdX
https://dl.doubtnut.com/l/_UuEzjN8ni4oe
https://dl.doubtnut.com/l/_Ed8al0WKpA94


74. Let ABC be an acute angled triangle whose orthocentre is at H. If

altitude from A is produced to meet the circumcircle of triangle ABC at 

, then prove 

Watch Video Solution

D

HD = 4R cosB cosC

75. In  let  be the feet of the altitudes. The prove that 

Watch Video Solution

ABC, L, M, N

sin(∠MLN) + sin(∠LMN) + sin(∠MNL) = 4 sinA sinB sinC

76. The lengths of the medians through acute angles of a right-angled

triangle are 3 and 4. Find the area of the triangle.

Watch Video Solution

https://dl.doubtnut.com/l/_ESLOHGLTXXoy
https://dl.doubtnut.com/l/_qpfjD1vR6h2R
https://dl.doubtnut.com/l/_eX7FP6vddxGt


77. Two medians drawn from acute angles of a right angled triangles

intersect at an angle of . If the length of the hypotenuse of the

triangle is 3 units, then �nd the area of the triangle.

Watch Video Solution

π/6

78. Prove that 

Watch Video Solution

r1 + r2 + r3 − r = 4R

79. If in a triangle  prove that the triangle is right

angled.

Watch Video Solution

r1 = r2 + r3 + r,

80. Prove that 

Watch Video Solution

= 2R
r1 +r2

1

https://dl.doubtnut.com/l/_Ith2jqvcdMTl
https://dl.doubtnut.com/l/_mUhnOXS1fCxm
https://dl.doubtnut.com/l/_uqt5c8CfnBmh
https://dl.doubtnut.com/l/_t03mSHrSrcTs


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

Watch Video Solution

82. If the distance between incenter and one of the excenter of an

equilateral triangle is 4 units, then �nd the inradius of the triangle.

Watch Video Solution

83. If  are the centers of escribed circles of , show that the

area of  is (abc)/(2r)`

Watch Video Solution

I1, I2, I3 ΔABC

ΔI1I2I3

84. Prove that the sum of the radii of the radii of the circles, which are,

respectively, inscribed and circumscribed about a polygon of  sides,n

https://dl.doubtnut.com/l/_t03mSHrSrcTs
https://dl.doubtnut.com/l/_56fjp70gVOKr
https://dl.doubtnut.com/l/_UQsmSlJEG0og
https://dl.doubtnut.com/l/_hBbtbXzaipNz
https://dl.doubtnut.com/l/_NeINKNvBhYRp
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whose side length is  is 

Watch Video Solution

a, a .
1

2

cot π

2n

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

inscribed in the circle is  then �nd the ratio 

Watch Video Solution

A1

A2, .
A1

A2

86. Prove that the area of a regular polygon hawing  sides, inscribed in

a circle, is the geometric mean of the areas of the inscribed and

circumscribed polygons of  sides.

Watch Video Solution

2n

n

1. Find the value of  in any right-angled triangle.
a2 + b2 + c2

R2

https://dl.doubtnut.com/l/_NeINKNvBhYRp
https://dl.doubtnut.com/l/_SiBGcBb9wqa7
https://dl.doubtnut.com/l/_0PwzgBsr5ePd
https://dl.doubtnut.com/l/_OaEnkAtVAQnI


Watch Video Solution

2. Let the angles  of triangle  be in  and let  be 

 . Find angle 

Watch Video Solution

A, BandC ABC A
.
P . b : c

√3: √2 A.

3. In a triangle ABC, if , then  is

Watch Video Solution

(√3 − 1)a = 2b, A = 3B ∠C

4. In a triangle ABC, if  and the side , then

area of triangle is

Watch Video Solution

= =
cosA

a

cosB
b

cosC

c
a = 2

https://dl.doubtnut.com/l/_OaEnkAtVAQnI
https://dl.doubtnut.com/l/_i1IDLehHhiBP
https://dl.doubtnut.com/l/_mR5dUazpjQD5
https://dl.doubtnut.com/l/_nQuDjFoGKfX6


5. In triangle ABC, if , then identify the type

of the triangle

Watch Video Solution

cos2 A + cos2 B − cos2 C = 1

6. Prove that 

Watch Video Solution

b2 cos 2A − a2 cos 2B = b2 − a2

7. In any triangle  , prove that following : 

Watch Video Solution

ABC

=
c

a + b

1 − tan( )tan( )A

2
B

2

1 + tan( )tan( )A

2
B

2

8. For any triangle ABC, prove that

W h Vid S l i

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

https://dl.doubtnut.com/l/_huVyyDJl17fH
https://dl.doubtnut.com/l/_xuczEXC9YVUG
https://dl.doubtnut.com/l/_4NwmwYO6K5B4
https://dl.doubtnut.com/l/_rbrulzZKIEoy


Watch Video Solution

9. In a triangle ABC, prove that 

Watch Video Solution

≤ cos ec.
b + c

a

A

2

10. In any triangle  , prove that: 

Watch Video Solution

ABC =
1 + cos(A − B)cosC

1 + cos(A − C)cosB

a2 + b2

a2 + c2

11. In a triangle ABC, if a, b, c are in A.P. and

, then �nd the value of

sin B

Watch Video Solution

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

c

c

b

b

a

a

b

12. Prove that 

W t h Vid S l ti

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

https://dl.doubtnut.com/l/_rbrulzZKIEoy
https://dl.doubtnut.com/l/_vAoE4S300O4D
https://dl.doubtnut.com/l/_MblePmNdhOZM
https://dl.doubtnut.com/l/_GmAeV1glEzyw
https://dl.doubtnut.com/l/_fyq0YsdR9OjP
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Watch Video Solution

1. If the sides of a triangle are a, b and , then �nd the

greatest angle

Watch Video Solution

√a2 + ab + b2

2. If the segments joining the points  subtends an

angle  at the origin, prove that : 

Watch Video Solution

A(a, b)and B(c, d)

θ θ =
ac + bd

(a2 + b2)(c2 + d2)

3. The sides of a triangle are  and  units, where 

. The triangle is

Watch Video Solution

3x + 4y, 4x + 3y 5x + 5y

x > 0, y > 0

https://dl.doubtnut.com/l/_fyq0YsdR9OjP
https://dl.doubtnut.com/l/_FRWgE322cdzD
https://dl.doubtnut.com/l/_5f8sllRFpSDS
https://dl.doubtnut.com/l/_0ISdBHMnCq7u


4. In , angle A is 

Find the length of the side BC

Watch Video Solution

ΔABC 120∘ , BC + CA = 20, and AB + BC = 21

5. In . In 

. Find the side

MP

Watch Video Solution

ΔABC, AB = 1, BC = 1, and AC = 1/√2

ΔMNP , MN = 1, NP = 1, and ∠MNP = 2∠ABC

6. If in a triangle  then prove that

the triangle must be isosceles.

Watch Video Solution

ABC, = b2 + c2 − 2bc cosA
bc

2 cosA

https://dl.doubtnut.com/l/_vq9SHQbaUwIU
https://dl.doubtnut.com/l/_Huy99loNfH92
https://dl.doubtnut.com/l/_7BW8KdRkqjm5
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7. With usual notion, if in triangle 

 

Watch Video Solution

ABC,

= = , thenprovethat
b + c

11

c + a

12

a + b

13
= =

cosA

7
cosB

19

cosC

25

8. 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

1. In , prove that 

Watch Video Solution

ΔABC c cos(A − α) + a cos(C + α) = b cosα

2. Prove that + =
cosC + cosA

c + a

cosB

b

1

b

https://dl.doubtnut.com/l/_Ig3CipqBmvjC
https://dl.doubtnut.com/l/_FM30yy0Vk8GF
https://dl.doubtnut.com/l/_7sd4P2SvF1xV
https://dl.doubtnut.com/l/_GKSjTh1KRpYX
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Watch Video Solution

3. Prove that

Watch Video Solution

a(b2 + c2)cosA + b(c2 + a2)cosB + c(a2 + b2)cosC = 3abc

1. In a triangle  if  then �nd the value of 

Watch Video Solution

ABC b + c = 3a

cot( )cot( )
B

2

C

2

2. Prove that 

Watch Video Solution

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

2
B

2
C

2

https://dl.doubtnut.com/l/_GKSjTh1KRpYX
https://dl.doubtnut.com/l/_SLfwVQ64b7sw
https://dl.doubtnut.com/l/_pCnTrmZq2jtC
https://dl.doubtnut.com/l/_vEEMk8MEC4S9
https://dl.doubtnut.com/l/_EWkI4NdJfzFw
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3. If in , then prove that a, b,

and c are in A.P.

Watch Video Solution

ΔABC, tan. = and tan. =
A

2

5

6

C

2

2

5

4. Prove that 

Watch Video Solution

(b + c − a)(cot. + cot. ) = 2a cot.
B

2
C

2
A

2

5. If  are in , then prove

that the sides of triangle are in 

Watch Video Solution

sin2( ), sin2( ), and sin2( )
A

2
B

2
C

2
H. P .

H. P .

1. If , then prove that c2 = a2 + b2 4s(s − a)(s − b)(s − c) = a2b2

https://dl.doubtnut.com/l/_EWkI4NdJfzFw
https://dl.doubtnut.com/l/_yIR6ef6d14f7
https://dl.doubtnut.com/l/_nbioMBrp9bSO
https://dl.doubtnut.com/l/_9zMyaDfGYZYZ


Watch Video Solution

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

Watch Video Solution

3: 7: 8 R : r

3. In triangle ABC, if a = 2 and bc = 9, then prove that 

Watch Video Solution

R = 9/2Δ

4. In , if lengths of medians BE and CF are 12 and 9 respectively,

�nd the maximum value of 

Watch Video Solution

ΔABC

Δ

5. Let the lengths of the altitudes drawn from the vertices of  to

the opposite sides are 2, 2 and 3. If the area of , then �nd

ΔABC

ΔABC  is Δ

https://dl.doubtnut.com/l/_9zMyaDfGYZYZ
https://dl.doubtnut.com/l/_zdVI1aPdXGAn
https://dl.doubtnut.com/l/_wvEjfKHvGTIv
https://dl.doubtnut.com/l/_vbe8YEeshVaH
https://dl.doubtnut.com/l/_9HbP2ZmY5jxO
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the area of triangle

Watch Video Solution

6. A triangle with integral sides has perimeter 8 cm. Then �nd the area of

the triangle

Watch Video Solution

7. 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

1. In which of the following cases, there exists a triangle ABC? 

(a)   b sinA = a, A < π/2

https://dl.doubtnut.com/l/_9HbP2ZmY5jxO
https://dl.doubtnut.com/l/_bX4oET3Kk1Nz
https://dl.doubtnut.com/l/_8UPg2WsEFloj
https://dl.doubtnut.com/l/_dTQXZhhr7O2a


(b)   

(c)   

(d)   

(e) 

Watch Video Solution

b sinA > a, A > π/2

b sinA > a, A < π/2

b sinA < a, A < π/2, b > a

b sinA < a, A > π/2, b = a

2. If in  and the length of the perpendicular

from A to the side BC is 2 cm, then how many such triangle are possible ?

Watch Video Solution

ΔABC, b = 3cm, c = 4cm

3. In a triangle . Find the number of

triangle satisfying these conditions

Watch Video Solution

ABC, = and sec2 A =
a

b

2

3

8

5

https://dl.doubtnut.com/l/_dTQXZhhr7O2a
https://dl.doubtnut.com/l/_N5sYkm6525cR
https://dl.doubtnut.com/l/_q9bFA0nNLTUI
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4. In a triangle, the lengths of the two larger sides are 10 and 9,

respectively. If the angles are in A.P, then the length of the third side can

be (a)  (b)  (c)  (d) 

Watch Video Solution

5 − √6 3√3 5 5 + √6

5. 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

6. In  are given and  are two values of the third

side c. Prove that the sum of the area of two triangles with sides a, b,

Watch Video Solution

ΔABC, a, b and A c1, c2

c1 and a, bc2  is b2 sin 2A
1

2

https://dl.doubtnut.com/l/_rq9BqXrTOrEM
https://dl.doubtnut.com/l/_BGTp6leC8pdt
https://dl.doubtnut.com/l/_I1nL3SHonuuh


1. Let  be the lengths of the perpendiculars from the

circumcenter of  on the sides a, b, and c, respectively. Prove that 

Watch Video Solution

f, g and h

ΔABC

+ + =
a

f

b

g

c

h

1

4

abc

fgh

2. If AD, BE and CF are the altitudes of  whose vertex A is (-4,5). The

coordinates of points E and F are (4,1) and (-1,-4), respectively. Equation of

BC is

Watch Video Solution

ΔABC

3. If the sides of triangle are in the ratio , then prove that the

minimum distance of the circumcentre from the side of triangle is half

the circmradius

Watch Video Solution

3: 5: 7

https://dl.doubtnut.com/l/_GvPhkdEHYNvm
https://dl.doubtnut.com/l/_dOv391jE6pfl
https://dl.doubtnut.com/l/_3xWgJZpAyomx
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4. If circumradius of triangle ABC is 4 cm, then prove that sum of

perpendicular distances from circumcentre to the sides of triangle

cannot exceed 6 cm

Watch Video Solution

1. If the incircle of the triangle ABC passes through its circumcenter, then

�nd the value of 

Watch Video Solution

4 sin. sin. sin.
A

2
B

2

C

2

2. In , and circle through B and C passes

through the incenter. Find the radius of this circle

Watch Video Solution

ΔABC, a = 10, A =
2π

3

https://dl.doubtnut.com/l/_hBpkzjPeYbyS
https://dl.doubtnut.com/l/_k7ZWARjaMTMs
https://dl.doubtnut.com/l/_UKVwhxJtUfqA
https://dl.doubtnut.com/l/_UjiLiTcYAE3E


3. Let ABC be a triangle with  such that

(AB) (AC) = 1. If x varies, then �nd the longest possible length of the angle

bisector AD

Watch Video Solution

∠BAC = 2π/3 and AB = x

4. If the incircle of the  touches its sides at ,  and  as shown

in the �gure and if , ,  be thecircumradii of the triangles , 

and  respectively, where  is the incentre, then the product  is

equal to: 

(A)          (B)   

(C)          (D) 

Watch Video Solution

ΔABC L M N

x y z MIN NIL

LIM I xyz

Rr2 rR2

Rr21

2
rR21

2

5. In a triangle  is the bisector of the angle C. If  has

the value  then  has the value equal to -

Watch Video Solution

ABC, CD cos( )
C

2

and l(CD) = 6,
1

3
( + )

1

a

1

b

https://dl.doubtnut.com/l/_UjiLiTcYAE3E
https://dl.doubtnut.com/l/_KtQ5xcS6jgW5
https://dl.doubtnut.com/l/_iy0Q4XPbxtCi


Concept Application Exercise 5 9

6. In  and its incircle of unit radius. Find the radius of

the circle touching the sides AB, AC internally and the incircle of 

externally is x , then the value of x is

Watch Video Solution

ΔABC, ∠A =
π

3

ΔABC

7. In triangle ABC, prove that the maximum value of

Watch Video Solution

is
tanA

2
tanB

2

tanC

2
R

2s

1. Line joining vertex A of triangle ABC and orthocenter (H) meets the side

BC in D. Then prove that 

https://dl.doubtnut.com/l/_iy0Q4XPbxtCi
https://dl.doubtnut.com/l/_hBSei871sHS7
https://dl.doubtnut.com/l/_IN8HaSxtCE6R
https://dl.doubtnut.com/l/_Oshq17uSzo5s


(a)   

(b) 

Watch Video Solution

BD :DC = tanC : tanB

AH :HD = (tanB + tanC) : tanA

2. In a triangle ABC, , then �nd the distance of

the vertex A from the orthocenter

Watch Video Solution

∠A = 302, BC = 2 + √5

3. 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 

Watch Video Solution

ΔABC

ΔABC

4. AD, BE and CF are the medians of triangle ABC whose centroid is G. If

the points A, F, G and E are concyclic, then prove that 2a2 = b2 + c2

https://dl.doubtnut.com/l/_Oshq17uSzo5s
https://dl.doubtnut.com/l/_4WfqVuusghU6
https://dl.doubtnut.com/l/_0Qcf9jjDrZlM
https://dl.doubtnut.com/l/_pztxM25bvZIP
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Watch Video Solution

5. Consider an acute angled  Let AD, BE and CF be the altitudes

drawn from the vertice to the opposite sides. Prove that :

Watch Video Solution

ΔABC.

+ + = .
EF

a

FD

b

DE

©
R + r

R

1. In , if , then �nd the order of lengths of the sides

Watch Video Solution

ΔABC r1 < r2 < r3

2. The exradii  are in H.P. show that its sides a,

b, and c are in A.P.

Watch Video Solution

r1, r2, and r3  of ΔABC

https://dl.doubtnut.com/l/_pztxM25bvZIP
https://dl.doubtnut.com/l/_PZ9SHyyoFiWh
https://dl.doubtnut.com/l/_mGf0h4wtTzeg
https://dl.doubtnut.com/l/_vagjUyznRFtZ


3. If in , prove that  are

in A.P.

Watch Video Solution

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

4. Prove that 

Watch Video Solution

2R cosA = 2R + r − r1

5. 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

6. Prove that 

Watch Video Solution

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

4

https://dl.doubtnut.com/l/_vagjUyznRFtZ
https://dl.doubtnut.com/l/_89vPVAywHyhc
https://dl.doubtnut.com/l/_oRSHIPzsEFGl
https://dl.doubtnut.com/l/_ppLQKpz4TjOw
https://dl.doubtnut.com/l/_JMN50Ohn2wnX
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Watch Video Solution

7. In any triangle ABC, �nd the least value of 

Watch Video Solution

r1 + r2 + r3

r

8. Prove that 

Watch Video Solution

+ =
r1 − r

a

r2 − r

b

c

r3

1. Regular pentagons are inscribed in two circles of radius and  units

respectively. The ratio of their areas is

Watch Video Solution

5 2

https://dl.doubtnut.com/l/_JMN50Ohn2wnX
https://dl.doubtnut.com/l/_7KA9Oi28VuYq
https://dl.doubtnut.com/l/_bKzhlD3s2l1S
https://dl.doubtnut.com/l/_r9xnUGVzZDir


Exercises

2. Let A be a point inside a regular polygon of 10 sides. Let 

be the distances of A from the sides of the polygon. If each side is of

length 2 units, then �nd the value of 

Watch Video Solution

p1, p2.... , p10

p1 + p2 + ... + p10

3. about to only mathematics

Watch Video Solution

4. 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/_eEXQlKe2YXiJ
https://dl.doubtnut.com/l/_IYk7YA4Kp5If
https://dl.doubtnut.com/l/_IXkeyGNzhs1A


1. In 

A. 

B. 

C. 0

D. 1

Answer: D

Watch Video Solution

ΔABC, =
sinA(a − b cosC)

sinC(c − b cosA)

−2

−1

2. If in a triangle ABC,

, then k is equal to

A. 

B. 2R

C. 

+ + =
1 + cosA

a

1 + cosB
b

1 + cosC

c

k2(1 + cosA)(1 + cosB)(1 + cos

abc

1

2√2R

1

R

https://dl.doubtnut.com/l/_Q6n05wgwj4Im
https://dl.doubtnut.com/l/_IKR45DAGE7hp


D. none of these

Answer: B

Watch Video Solution

3. In triangle  is equal to 

(b)   (d) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ABC, 2ac sin( (A − B + C))
1

2
a2 + b2 − c2

c2 + a2 − b2 b2 − c2 − a2 c2 − a2 − b2

a2 + b2 − c2

c2 + a2 − b2

b2 − c2 − a2

c2 − a2 − b2

https://dl.doubtnut.com/l/_IKR45DAGE7hp
https://dl.doubtnut.com/l/_n4m0ztE5fif7


4. If the angles of a triangle are in the ratio  then the ratio of the

longest side to the perimeter is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

4: 1: 1,

√3: (2 + √3)

1: 6

1: 2 + √3

2: 3

5. Which of the following pieces of data does NOT uniquely determine an

acute-angled triangle  being the radius of the circumcircle)? (a) 

 (b) a ,sinB ,R a ,sinA ,R`

A. 

B. 

ABC(R

a, sinA, sinB a, b, c(c) (d)

a, sinA, sinB

a, b, c

https://dl.doubtnut.com/l/_YDiEbzWfVmbZ
https://dl.doubtnut.com/l/_isyg1p90vTET


C. 

D. 

Answer: D

Watch Video Solution

a, sinB, R

a, sinA, R

6. The sides of a triangle are in the ratio  Then the angles are in

the ratio

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1: √3: 2.

1: 3: 5

2: 3: 4

3: 2: 1

1: 2: 3

https://dl.doubtnut.com/l/_isyg1p90vTET
https://dl.doubtnut.com/l/_yteaxgKg1O6W
https://dl.doubtnut.com/l/_d3aWA3k9h4HD


7. In  is a point on  so that 

 Then which of the following is not true? (a) 

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

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

ABC, a = 5, b = 12, c = 900andD AB

∠BCD = 450. CD =
60√2

17

BD =
65

17
AD =

60√2

17

CD =
60√2

17

BD =
65

17

AD =
60√2

17

8. In  if

A. 

B. 

C. 

ΔABC, (a + b + c)(b + c − a) = kbc

k < 0

k > 0

0 < k < 4

https://dl.doubtnut.com/l/_d3aWA3k9h4HD
https://dl.doubtnut.com/l/_4tieLtPqFJt7


D. 

Answer: C

Watch Video Solution

k < 4

9. Let  be the middle point of the side  of a triangle  If the

triangle  is equilateral, then  is equal to  (b) 

(c)  (d) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

D BC ABC.

ADC a2 : b2 : c2 1: 4: 3 4: 1: 3

4: 3: 1 3: 4: 1

1: 4: 3

4: 1: 3

4: 3: 1

3: 4: 1

https://dl.doubtnut.com/l/_4tieLtPqFJt7
https://dl.doubtnut.com/l/_YOwPr6fUVEqE
https://dl.doubtnut.com/l/_7K9K7UZIUk4M


10. In a triangle  the altitude from  is not less than  andthe

altitude from  is not less than  . (a)The triangle is right angled (b)

isosceles obtuse angled (d) equilateral

A. right angled

B. isosceles

C. obtuse angled

D. equilateral

Answer: A

Watch Video Solution

ABC, A BC

B AC

11. In , if , then the

value of angle A is

A. 

B. 

ΔABC + + = + +
sinA

c sinB
sinB
c

sinC

b

c

ab

b

ac

a

bc

120∘

90∘

https://dl.doubtnut.com/l/_7K9K7UZIUk4M
https://dl.doubtnut.com/l/_mBbMs3OcK2OG


C. 

D. 

Answer: B

Watch Video Solution

60∘

30∘

12. If in , sides a, b, c are in A.P. then

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ΔABC

B > 60∘

B < 60∘

B ≤ 60∘

B = |A − C|

https://dl.doubtnut.com/l/_mBbMs3OcK2OG
https://dl.doubtnut.com/l/_OPlAjBk0Q0St


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

, �nd .

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ΔABC

b > c, ∠C = 23∘  and AD =
abc

(b2 − c2)
∠B

83∘

97∘

113∘

127∘

14. If the sides  of a triangle  form successive terms of G.P. with

common ratio  then which of the following is correct? (a) 

B≥π/3 C<π/3 A < B < π/3`

A. 

B. 

a, b, c ABC

r( > 1)

A > ' (b)
π

3
' (c) ' (d)

A > π/3

B ≥ π/3

https://dl.doubtnut.com/l/_uhI34zUxqqX1
https://dl.doubtnut.com/l/_uJpZ1PB7K3AA


C. 

D. 

Answer: D

Watch Video Solution

C < π/3

A < B < π/3

15. In triangle ABC,  where ,

then inradius =

A. 4

B. 6

C. 8

D. 9

Answer: B

Watch Video Solution

b2 sin 2C + c2 sin 2B = 2bc b = 20, c = 21

https://dl.doubtnut.com/l/_uJpZ1PB7K3AA
https://dl.doubtnut.com/l/_aT1ax1lCgwfg
https://dl.doubtnut.com/l/_JCJK1nnkVQc9


16. In a  , then the least

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

A. 6

B. 7

C. 8

D. none of these

Answer: B

Watch Video Solution

ABC, if AB = x, BC = x + 1, ∠C =
π

3

x

17. If one side of a triangle is double the other, and the angles on

opposite sides di�er by  then the triangle is equilateral (b) obtuse

angled (c) right angled (d) acute angled

A. equilateral

B. obtus angled

600,

https://dl.doubtnut.com/l/_JCJK1nnkVQc9
https://dl.doubtnut.com/l/_QBg1arXEV2L2


C. right angled

D. acute angled

Answer: C

Watch Video Solution

18. If the hypotenuse of a right-angled triangle is four times the length of

the perpendicular drawn from the opposite vertex to it, then the

di�erence of the two acute angles will be  (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

600 150 750 300

60∘

15∘

75∘

30∘

https://dl.doubtnut.com/l/_QBg1arXEV2L2
https://dl.doubtnut.com/l/_O5sxo9RmiAJ8


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

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

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

P

∠CBP = ,
B

3
2a

sinC

3
2b

sinC

3
2c

sinB

3

2c
sinC

3

2a sin.
C

3

2b sin.
C

3

2c sin.
B

3

2c sin.
C

3

20. With usual notations, in triangle

 is equal to 

(b)   (d) 

A. 

ABC, a cos(B − C) + b cos(C − A) + ccos(A − B) abc/R2

abc

4R2

4abc

R2

abc

2R2

abc

R2

https://dl.doubtnut.com/l/_O5sxo9RmiAJ8
https://dl.doubtnut.com/l/_AVTkGOTSRW5O
https://dl.doubtnut.com/l/_DsXryPSGwldx


B. 

C. 

D. 

Answer: A

Watch Video Solution

abc

4R2

4abc

R2

abc

2R2

21. If in , then the triangle ABC is

A. right angled

B. isosceles

C. equilateral

D. none of these

Answer: A

Watch Video Solution

ΔABC, 8R2 = a2 + b2 + c2

https://dl.doubtnut.com/l/_DsXryPSGwldx
https://dl.doubtnut.com/l/_J2zpFOFpHOtJ
https://dl.doubtnut.com/l/_00WFLkcObikp


22. Let ABC be a triangle with  Let P be a point on side BC with

PB=3 and PC=5. If O is circumcenter of triangle ABC, then length OP is 

(b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∠A = 450.

√18

√17 √19 √15

√18

√17

√19

√15

23. In any triangle  has the maximum value of 3 (b) 6

(c) 9 (d) none of these

A. 3

B. 6

ABC,
a2 + b2 + c2

R2

https://dl.doubtnut.com/l/_00WFLkcObikp
https://dl.doubtnut.com/l/_woaSlhjEH7NN


C. 9

D. none of these

Answer: C

Watch Video Solution

24. In triangle ABC, , where R is the circumradius of the

triangle. Then the triangle is

A. isosceles but not right

B. right but not isosceles

C. right isosceles

D. equilateral

Answer: C

Watch Video Solution

R(b + c) = a√bc

https://dl.doubtnut.com/l/_woaSlhjEH7NN
https://dl.doubtnut.com/l/_9N9WAKVBWLwG
https://dl.doubtnut.com/l/_mCh0DUIcNPL1


25. In  if  then value of  is  (b) 

(c)  (d) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ABC, b2 + c2 = 2a2,
cot A

cot B + cot C

1

2

3

2
5

2

5

2

1

2

3

2

5

2

5

3

26. If  are the roots of the equation ,

where a, b, and c are the sides of a triangle ABC, then  is equal to

A. 

B. 

C. 

sin θ and − cos θ ax2 − bx − c = 0

cosB

1 −
c

2a

1 −
c

a

1 +
c

2a

https://dl.doubtnut.com/l/_mCh0DUIcNPL1
https://dl.doubtnut.com/l/_DCDEwSRAky3b


D. 

Answer: C

Watch Video Solution

1 +
c

3a

27. If  is the mid-point of the side  of triangle  and  is

perpendicular to  , then  (b)  

(d) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

D BC ABC AD

AC 3b2 = a2 − c 3a2 = b23c2 b2 = a2 − c2

a2 + b2 = 5c2

3b2 = a2 − c2

3a2 = b2 − 3c2

b2 = a2 − c2

a2 + b2 = 5c2

https://dl.doubtnut.com/l/_DCDEwSRAky3b
https://dl.doubtnut.com/l/_QqYkEWfudK1B
https://dl.doubtnut.com/l/_gWYap5acCwmF


28. In a triangle  then the

sides  are

A. in A.P.

B. in G.P.

C. in H.P.

D. none of these

Answer: A

Watch Video Solution

ABC, if cot A : cot B : cot C = 30: 19: 6

a, b, c

29. In , P is an interior point such that 

is

A. isosceles

B. right angled

ΔABC

∠PAB = 10∘ , ∠PBA = 20∘ , ∠PCA = 30∘ , ∠PAC = 40∘  then ΔABC

https://dl.doubtnut.com/l/_gWYap5acCwmF
https://dl.doubtnut.com/l/_glDexOx97eAE


C. equilateral

D. obtuse angled

Answer: A

Watch Video Solution

30. In , if AB = c is �xed, and  then the

locus of vertex C is

A. ellipse

B. hyperbola

C. circle

D. parabola

Answer: A

Watch Video Solution

ΔABC cosA + cosB + 2 cosC = 2

https://dl.doubtnut.com/l/_glDexOx97eAE
https://dl.doubtnut.com/l/_Bli6SJQkKnm1
https://dl.doubtnut.com/l/_oTB2aopnuGJc


31. If in  then  must be 

(b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ABC, A = , B = , C =
π

7

2π

7

4π

7
a2 + b2 + c2 R2

3R2 4R2 7R2

R2

3R2

4R2

7R2

32. In  is equal to

A. 

B. 

C. 

D. 

ΔABC, cot + cot + cot
A

2
B

2

C

2

Δ

r2

2R
(a + b + c)

2

abc

Δ

r

Δ

Rr

https://dl.doubtnut.com/l/_oTB2aopnuGJc
https://dl.doubtnut.com/l/_SyQah4by7u3u


Answer: A

Watch Video Solution

33. In 

(a)  (b) c  (c)  (d) c

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ABC, (cot( ) + cot( ))(a sin2( ) + b sin2( )) =
A

2
B

2
B

2

A

2

cot C cot C cot( )
C

2
cot( )

C

2

cot C

c cot C

cot.
C

2

c cot.
C

2

34. In a right-angled isosceles triangle, the ratio of the circumradius and

inradius is

https://dl.doubtnut.com/l/_SyQah4by7u3u
https://dl.doubtnut.com/l/_R0s8xnoayxc2
https://dl.doubtnut.com/l/_8tRxaWenAbqh


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2(√2 + 1) : 1

(√2 + 1) : 1

2: 1

√2: 1

35. In a ΔABC, a semicircle is inscribed, whose diameter lies on the side c.

Then the radius of the semicircle is (Where Δ is the area of the triangle

ABC)

Watch Video Solution

36. In

,

then BC =

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

3

9√3

2

https://dl.doubtnut.com/l/_8tRxaWenAbqh
https://dl.doubtnut.com/l/_qJ7lGqw5g7u2
https://dl.doubtnut.com/l/_07fs3DLLwGS6


A. 

B. 9 cm

C. 18 cm

D. 27 cm

Answer: B

Watch Video Solution

6√3cm

37. In triangle ABC, let . If r is the inradius and R is

circumradius of the triangle, then  is equal to

A. 

B. 

C. 

D. 

Answer: A

∠C = π/2

2(r + R)

a + b

b + c

c + a

a + b + c

https://dl.doubtnut.com/l/_07fs3DLLwGS6
https://dl.doubtnut.com/l/_Et7iessNjHv3


Watch Video Solution

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

 then l is equal to  

A. 

B. 

C. 3d

D. 

Answer: A

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

d√3

d/√3

√3d/2

https://dl.doubtnut.com/l/_Et7iessNjHv3
https://dl.doubtnut.com/l/_HRRkmSZKJ8MJ


Watch Video Solution

39. In triangle  divides sides  and 

respectively, in the ratio  If the ratio  IS 

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

A. 

B. 2

C. 3

D. none of these

Answer: B

Watch Video Solution

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

k : 1( ∈ or der). ( )
arEAPQR

areaABC

, thenk
1

3

1

3

1/3

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

 cm, then

30∘ and 45∘

(√3 + 1)

https://dl.doubtnut.com/l/_HRRkmSZKJ8MJ
https://dl.doubtnut.com/l/_AbcbbQtnreTZ
https://dl.doubtnut.com/l/_9k7y60imODLo


A.  sq. units

B.  sq. units

C.  sq. units

D.  sq. units

Answer: A

Watch Video Solution

√3 + 1

2

(√3 + 1)

2(√3 − 1)

2√3 − 1

2

41. In triangle  , base  and area of triangle are �xed. The locus of

the centroid of triangle  is a straight line that is parallel to side 

right bisector of side BC perpendicular to BC inclined at an angle

 to side BC

A. parallel to side BC

B. right bisector of side BC

C. prependicular to BC

ABC BC

ABC BC

sin− 1( )
√

BC

https://dl.doubtnut.com/l/_9k7y60imODLo
https://dl.doubtnut.com/l/_pSWLaIffms1M


D. inclined at an angle  to side BC

Answer: A

Watch Video Solution

sin− 1(√Δ/BC)

42. let the area of triangle  be  , and 

 , and  be acute. The measure of the angle  is  (b) 

 (c)  (d) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ABC , b = 2
(√3 − 1)

2

c = (√3 − 1) ∠A C 150

300 600 750

15∘

30∘

60∘

75∘

https://dl.doubtnut.com/l/_pSWLaIffms1M
https://dl.doubtnut.com/l/_wRUQAHeucayG
https://dl.doubtnut.com/l/_MwdK23ccKFZK


43. In . Then the value of  is

nearly

A. 

B. 0.6

C. 0.4

D. 0.8

Answer: D

Watch Video Solution

ΔABC, Δ = 6, abc = 60, r = 1 + +
1

a

1

b

1

c

0.5

44. Triangle  is isosceles with  P is a

point on  such that the perpendiculardistances from P to 

 are  respectively. The area of triangle 

 (in sq cm is)

A. 1254

ABC AB = AC and BC = 65cm.

BC

AB and AC 24cm and 36cm,

ABC

https://dl.doubtnut.com/l/_MwdK23ccKFZK
https://dl.doubtnut.com/l/_ww3tLdo0vO4H


B. 1950

C. 2535

D. 5070

Answer: C

Watch Video Solution

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

exradii are in the ratio

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2: 4: 5

1: 2: 3

1: 2: 4

2: 4: 3

https://dl.doubtnut.com/l/_ww3tLdo0vO4H
https://dl.doubtnut.com/l/_9IzxonPD6slH


46. In triangle ABC, if  is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

cosA + cosB + cosC = ,  then 
7
4

R

r

3

4

4

3

2

3

3

2

47. 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

A. 

B. 

x2 − 7x + 8 = 0

60∘

8

7

5

3

https://dl.doubtnut.com/l/_9IzxonPD6slH
https://dl.doubtnut.com/l/_F9uWfvHSZvp6
https://dl.doubtnut.com/l/_Eiloeupl8qet


C. 

D. 8

Answer: B

Watch Video Solution

5√2

3

48. Given , then inradius of  is

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

b = 2, c = √3, ∠A = 30∘ ΔABC

√3 − 1

2

√3 + 1

2

√3 − 1

4

https://dl.doubtnut.com/l/_Eiloeupl8qet
https://dl.doubtnut.com/l/_b3gcdsco81Q7


49. In triangle ABC, if , where R and r have

their usual meaning, then cos C equals

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

A − B = 1202 and R = 8r

3/4

2/3

5/6

7/8

50.  is an equilateral triangle of side  If  are the

circumradius, inradius, and altitude, respectively, then  is equal to

A. 4

B. 2

C. 1

ABC 4cm. R, r and h

R + r

h

https://dl.doubtnut.com/l/_kvl2yaEJslUm
https://dl.doubtnut.com/l/_6xNnSLGZhVSM


D. 3

Answer: C

Watch Video Solution

51. A circle is inscribed in a triangle  touching the side  at 

such that  then length  equals. 9

(b) (c) (d) 

A. 9

B. 

C. 13

D. 12

Answer: C

Watch Video Solution

ABC AB D

AD = 5, BD = 3, if ∠A = 600 BC

120

13
13 12

120

13

https://dl.doubtnut.com/l/_6xNnSLGZhVSM
https://dl.doubtnut.com/l/_GIg3chhTwQfj
https://dl.doubtnut.com/l/_q3IBNHenMxZR


52. The rational number which equals the number  with recurring

decimal is  b.  c.  d. none of these

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2. 357

2355

1001
2379

997

2355

999

25

9

25

3

25

18

10

3

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

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

 is equal to

A. 

B. 

ΔABC

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

m2
2 + m2

3 − 2m2
1

m2
1 + m2

2 − 2m2
3

https://dl.doubtnut.com/l/_q3IBNHenMxZR
https://dl.doubtnut.com/l/_V6OMwn6mNKQa


C. 

D. none of these

Answer: A

Watch Video Solution

m2
1 + m2

3 − 2m2
2

54. For a triangle . Let D, E and F be the feet of

the perpendiculars from incentre I to BC, CA and AB, respectively. Then

the value of  is equal to _____

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ABC, R = and r = 1
5

2

(IA)(IB)(IC)

(ID)(IE)(IF )

5
2

5

4

1

10

1

5

https://dl.doubtnut.com/l/_V6OMwn6mNKQa
https://dl.doubtnut.com/l/_jTDRbwkk58YL


55. In triangle  If  is the

center of the circumcircle of triangle  with radius unity, then the

radius of the circumcircle of triangle  is (a)  (b)  (c) 2 (d)  

A. 1

B. 

C. 2

D. 

Answer: A

Watch Video Solution

ABC, ∠A = 600, ∠B = 400, and∠C = 800. P

ABC

BPC 1 √3 √3 2

√3

√3/2

56. If  is the othrocenter of an acute angled triangle ABC whose

circumcircle is  then circumdiameter of the triangle HBC is

1 (b) 2 (c) 4 (d) 8

A. 1

H

x2 + y2 = 16,

https://dl.doubtnut.com/l/_jTDRbwkk58YL
https://dl.doubtnut.com/l/_zYPTcA0qrkwo
https://dl.doubtnut.com/l/_C1LB53V4FAH2


B. 2

C. 4

D. 8

Answer: D

Watch Video Solution

57. In triangle ABC, the line joining the circumcenter and incenter is

parallel to side AC, then  is equal to

A. 

B. 1

C. 

D. 2

Answer: B

Watch Video Solution

cosA + cosC

1

2

√3

https://dl.doubtnut.com/l/_C1LB53V4FAH2
https://dl.doubtnut.com/l/_cfTdYKTcw6Fr


58. In triangle ABC, line joining the circumcenter and orthocenter is

parallel to side AC, then the value of tan A tan C is equal to

A. 

B. 3

C. 

D. none of these

Answer: B

Watch Video Solution

√3

3√3

59. In triangle  and  is the internal angle bisector of 

 meeting the side  . If Length  is  the H.M. of  is

equal to: 1 (b) 2 (c) 3 (d) 4

A. 1

ABC, ∠C =
2π

3
CD

∠C, ABatD CD 1, aandb

https://dl.doubtnut.com/l/_cfTdYKTcw6Fr
https://dl.doubtnut.com/l/_kGWnXTWC4BSP
https://dl.doubtnut.com/l/_ToVR6K6WxC7c


B. 2

C. 3

D. 4

Answer: B

Watch Video Solution

60. In the given �gure  is equilateral on side AB produced. We

choose a point such that A lies between P and B. We now denote 'a' as the

length of sides of ,  as the radius of incircle  and  as

the ex-radius of  with respect to side BC. Then  is equal to

A. (a) 

B. (b)

C. (c) 

D. (d) 

ΔABC

ΔABC r1 ΔPAC r2

ΔPBC r1 + r2

1

2

a
3

2

a
√3

2

a√2

https://dl.doubtnut.com/l/_ToVR6K6WxC7c
https://dl.doubtnut.com/l/_hHBIveVzvAEv


Answer: C

Watch Video Solution

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

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

and C vary in such a way that (BD) (CD)=2, then locus of vertex A will be a

straight line. parallel to side BC perpendicular to side BC making an angle

 with BC making an angle  with 

A. parallel to side BC

B. perpendicular to side BC

C. making an angle  with BC

D. making an angle  with BC

Answer: A

Watch Video Solution

ABC

BC

( )
π

6
sin− 1( )

2

3
BC

(π/6)

sin− 1(2/3)

https://dl.doubtnut.com/l/_hHBIveVzvAEv
https://dl.doubtnut.com/l/_S6W9dLrVxms6
https://dl.doubtnut.com/l/_Ry7zmZyemVM1


62. In , if a = 10 and  then the

maximum area of  will be

A. 50

B. 

C. 25

D. 5

Answer: C

Watch Video Solution

ΔABC b cot B + c cot C = 2(r + R)

ΔABC

√50

63. 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

ΔABC t1, t2 and t3

+ +
t1

a

t2

b

t3

c

https://dl.doubtnut.com/l/_Ry7zmZyemVM1
https://dl.doubtnut.com/l/_gj0yglRLI7CC


C. 2

D. 3

Answer: B

Watch Video Solution

64. A park is in the form of a rectangle  At the centre of the

park there is a circular lawn. The area of park excluding lawn is  .

Find the radius of the circular lawn. 

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

120mx100m.

8700m2

(Useπ )
22

7

c2

c2

2

c2

4

https://dl.doubtnut.com/l/_gj0yglRLI7CC
https://dl.doubtnut.com/l/_dMQ0fjwYm93X


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

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

r1 = 2r2 = 3r3 a : b

5

4

4
5

7
4

4

7

66. If in a triangle, , then the triangle is

A. right angled

B. isosceles

C. equilateral

D. none of these

(1 − )(1 − ) = 2
r1

r2

r1

r3

https://dl.doubtnut.com/l/_dMQ0fjwYm93X
https://dl.doubtnut.com/l/_ThlC53PVd4m4
https://dl.doubtnut.com/l/_TrtZaQvpci8B


Answer: A

Watch Video Solution

67. If in a triangle , then

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

=
r

r1

r2

r3

A = 90∘

B = 90∘

C = 90∘

68. In , I is the incentre, Area of  are,

respectively, . If the values of  are in A.P.,

then the altitudes of the  are in

ΔABC ΔIBC, ΔIAC and ΔIAB

Δ1, Δ2 and Δ3 Δ1, Δ2 and Δ3

ΔABC

https://dl.doubtnut.com/l/_TrtZaQvpci8B
https://dl.doubtnut.com/l/_oLp5wmEsOZQc
https://dl.doubtnut.com/l/_4B91QpUf90En


A. A.P.

B. G.P.

C. H.P.

D. none of these

Answer: C

Watch Video Solution

69. In an acute angled triangle ABC, ,

then

A. 

B. 

C. 

D. 

Answer: D

r + r1 = r2 + r3 and ∠B >
π

3

b + 2c < 2a < 2b + 2c

b + 4 < 4a < 2b + 4c

b + 4c < 4a < 4b + 4c

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

https://dl.doubtnut.com/l/_4B91QpUf90En
https://dl.doubtnut.com/l/_wvcYLSezjJ7d


Watch Video Solution

70. If in triangle  (where 

 are excenters and  is incenter, then circumradius  is equal

to  (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ABC, ∑ = and∑ II1 = 9
sinA

2

6

5

I1, I2andI3 I R

15

8

15

4

15

2
4
12

15

8

15

4

15

2

4
12

71. The radii  of the escribed circles of the triangle ABC are in H.P.

If the area of the triangle is  and its perimeter is 24 cm, then the

length of its largest side is

r1, r2, r3

24cm2

https://dl.doubtnut.com/l/_wvcYLSezjJ7d
https://dl.doubtnut.com/l/_ZMjnPStmOBqz
https://dl.doubtnut.com/l/_EKF8QbHWejOd


A. 10

B. 9

C. 8

D. none of these

Answer: A

Watch Video Solution

72. In  with usual notations, if  the 

 is equilateral (b) acute angled which is not equilateral (c)

obtuse angled (d) right angled

A. equilateral

B. acute angled which is not equilateral

C. obtuse angled

D. right angled

ABC r = 1, r1 = 7 and R = 3,

(a)ABC

https://dl.doubtnut.com/l/_EKF8QbHWejOd
https://dl.doubtnut.com/l/_6w5qykWsrJNS


Answer: D

Watch Video Solution

73. Which of the following expresses the circumference of a circle

inscribed in a sector  with radius   (b) 

  (d) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

OAB RandAB = 2a? 2π
Ra

R + a

2πR2

a
2π(r − a)2 2π

R

R − a

2π
Ra

R + a

2πR2

a

2π(R − a)2

2π
R

R − a

https://dl.doubtnut.com/l/_6w5qykWsrJNS
https://dl.doubtnut.com/l/_TkivXcIDcdbi


74. In  the median  divides  such that 

 . Then  is equal to  (b) 

 (d) 

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

ABC, AD ∠BAC

∠BAD : ∠CAD = 2: 1 cos( )
A

3
sinB

2 sinC

sinC

2 sinB
2 sinB

sinC
noneofthese

sinB

2 sinC

sinC

2 sinB

2 sinB

sinC

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

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

 (b)   (d) 

A. 

n

tan( ) :
π

n

π

n
cos( ) :

π

n

π

n
:

sinπ

n

π

n
cot( ) :

π

n

π

n

tan( ) :
π

n

π

n

https://dl.doubtnut.com/l/_sapmxb4YEd4S
https://dl.doubtnut.com/l/_dehmjTAdDRqk


B. 

C. 

D. 

Answer: A

Watch Video Solution

cos( ) :
π

n

π

n

sin. :
π

n

π

n

cot( ) :
π

n

π

n

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

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

same is 3:4. Then the value of  is 6 (b) 4 (c) 8 (d) 12

A. 6

B. 4

C. 8

D. 12

Answer: A

n

n

https://dl.doubtnut.com/l/_dehmjTAdDRqk
https://dl.doubtnut.com/l/_9cGJCdbHSHPH


Watch Video Solution

77. In any triangle, the minimum value of  is equal to

A. 1

B. 9

C. 27

D. none of these

Answer: C

Watch Video Solution

r1r2r3 /r3

78. 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

R1

R2

R3, R4

∞

∑
i= 1

Ri

ΔABC

https://dl.doubtnut.com/l/_9cGJCdbHSHPH
https://dl.doubtnut.com/l/_Mmr0IsntsYjf
https://dl.doubtnut.com/l/_XUzDQo6bN8FS


A. 8

B. 10

C. 12

D. 15

Answer: B

Watch Video Solution

79. A sector  of central angle  is constructed in a circle with

centre  and of radius  The radius of the circle that is circumscribed

about the triangle  is  (b)   (d) 

A. 

B. 

C. 

D. 

OABO θ

O 6.

OAB, 6
cos θ

2
6

secθ

2
3

secθ

2
3( + 2)

cos θ

2

6 cos.
θ

2

6 sec.
θ

2

3 sec.
θ

2

3(cos. + 2)
θ

2

https://dl.doubtnut.com/l/_XUzDQo6bN8FS
https://dl.doubtnut.com/l/_SsnlQEcY7heN


Answer: C

Watch Video Solution

80. There is a point P inside an equilateral  of side a whose

distances from vertices A, B and C are 3, 4 and 5, respectively. Rotate the

triangle and P through  about C. Let A go to A' and P to P'. Then the

area of  (in sq. units) is

A. 8

B. 12

C. 16

D. 6

Answer: D

Watch Video Solution

ΔABC

60∘

ΔPAP '

https://dl.doubtnut.com/l/_SsnlQEcY7heN
https://dl.doubtnut.com/l/_g2geX6zPgflY


Multiple Correct Answer Type

1. 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)

2. If sides of triangle ABC are a, b, and c such that , then

A. 

2b = a + c

>
b

c

2

3

https://dl.doubtnut.com/l/_11T5cyspeOaM
https://dl.doubtnut.com/l/_5IWHLMEQZAxF


B. 

C. 

D. 

Answer: A::C

Watch Video Solution

>
b

c

1

3

< 2
b

c

<
b

c

3

2

3. If the sines of the angle A and B of a triangle ABC satisfy the equation

, then the triangle

A. is acute angled

B. is right angled

C. is obtus angled

D. satis�es the equation 

Answer: B::D

Watch Video Solution

c2x2 − c(a + b)x + ab = 0

sinA + cosA =
(a + b)

c

https://dl.doubtnut.com/l/_5IWHLMEQZAxF
https://dl.doubtnut.com/l/_yphu98KM54qb


4. There exist a triangle ABC satisfying

A. 

B. 

C. 

D. 

Answer: C::D

Watch Video Solution

tanA + tanB + tanC = 0

= =
sinA

2
sinB

3

sinC

7

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

sinA + sinB = , cosA cosB = = sinA sinB
√3 + 1

2

√3

4

5. In triangle, ABC if , then angle B is equal

to

A. 

B. 

C. 

2a2b2 + 2b2c2 = a4 + b4 + c4

45∘

135∘

120∘

https://dl.doubtnut.com/l/_yphu98KM54qb
https://dl.doubtnut.com/l/_oYGMMjirrNHQ
https://dl.doubtnut.com/l/_5IrXDh4I6nCq


D. 

Answer: A::B

Watch Video Solution

60∘

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

 are values of b)

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

c sinA < a < c

b1 and b2

b1 + b2 = 2c cosA

b1 + b2 = c cosA

b1b2 = c2 − a2

b1b2 = c2 + a2

https://dl.doubtnut.com/l/_5IrXDh4I6nCq
https://dl.doubtnut.com/l/_onTobT8f1VWP


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

angle is minimum, then

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

ΔABC(Δ)

a = √
2Δ

sinC

b = √
2Δ

sinC

a =
4Δ

sinC

b =
4Δ

sin2 C

8. If  represents the area of acute angled triangle ABC

A. 

B. 

C. 

Δ

√a2b2 − 4Δ2 + √b2c2 − 4Δ2 + √c2a2 − 4Δ2 =

a2 + b2 + c2

a2 + b2 + c2

2

ab cosC + bc cosA + ca cosB

https://dl.doubtnut.com/l/_mHwGfZ4mOJHe
https://dl.doubtnut.com/l/_uBaz857aRsS0


D. 

Answer: B::C

Watch Video Solution

ab sinC + bc sinA + ca sinB

9. Sides of  are in A.P. If , then cos A may be equal to

A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

ΔABC a < min{b, c}

4b − 3c

2b

3c − 4b
2c

4c − 3b

2b

4c − 3b
2c

https://dl.doubtnut.com/l/_uBaz857aRsS0
https://dl.doubtnut.com/l/_AHjiWYPYKuWT


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

 cm, then

A. area of the triangle is  sq. units

B. area of the triangle is  sq. units

C. ratio of greater side to smaller side is 

D. ratio of greater side to smaller side is 

Answer: A::C

Watch Video Solution

30∘ and 45∘

(√3 + 1)

(√3 + 1)
1

(√3 − 1)
1

2

√3 + 1

√2

1

4√3

11. Lengths of the tangents from A,B and C to the incircle are in A.P., then

A.  are in H.P

B.  are in AP

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

D. 

r1, r2r3

r1, r2, r3

cosA =
4c − 3b

2c

https://dl.doubtnut.com/l/_GDNzQT8eoZCt
https://dl.doubtnut.com/l/_VmSlTg9PRw8U


Answer: A::C::D

Watch Video Solution

12.  is the internal bisector of angle  of  , then  is equal to

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

A. 

B. 

C. 

D. none of these

Answer: A::C

Watch Video Solution

CF C ABC CF

cos( )
2ab

a + b

C

2
a + b

2ab

cosC

2
a sinB

sin(B + )C

2

cos.
2ab

a + b

C

2

cos.
a + b

2ab

C

2

b sinA

sin(B + )C

2

https://dl.doubtnut.com/l/_VmSlTg9PRw8U
https://dl.doubtnut.com/l/_Xv4i8fAkctvG


13. The incircle of  touches side BC at D. The di�erence between

BD and CD (R is circumradius of ) is

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

ΔABC

ΔABC

∣
∣
∣
4R sin. sin.

∣
∣
∣

A

2

B − C

2

∣
∣
∣
4R cos. sin.

∣
∣
∣

A

2

B − C

2

|b − c|

∣
∣
∣

∣
∣
∣

b − c

2

14. A circle of radius 4 cm is inscribed in , which touches side BC at

D. If BD = 6 cm, DC = 8 cm then

A. the triangle is necessarily acute angled

B. 

C. perimeter of the triangle ABC is 42 cm

ΔABC

tan. =
A

2
4
7

https://dl.doubtnut.com/l/_GbHE9EVz6HYb
https://dl.doubtnut.com/l/_QG87TMLZ15c8


D. area of 

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

Watch Video Solution

ΔABC  is 84cm2

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

, then

A. 

B. max. of P is 3R

C. min. of P is 3R

D. 

Answer: A::B

Watch Video Solution

P = AH + BH + CH

P = 2(R + r)

P = 2(R − r)

https://dl.doubtnut.com/l/_QG87TMLZ15c8
https://dl.doubtnut.com/l/_Eoc8k3wbJojh


16. Let ABC be an isosceles triangle with base BC. If r is the radius of the

circle inscribsed in  is the radius of the circle ecribed

opposite to the angle A, then the product  can be equal to (where R is

the radius of the circumcircle of )

A. 

B. 

C. 

D. 

Answer: A::B::D

Watch Video Solution

ΔABC and r1

r1r

ΔABC

R2 sin2 A

R2 sin2 2B

a21

2

a2

4

17. 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/_slxqzAYqX7jK
https://dl.doubtnut.com/l/_ih2vz05s3faz


circle is  (b)   (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 + tanπ/n

cos π/n

r[1 + cos ec. ]
2π

n

r[sin. + cos. ]
2

π

2n
2π
n

sinπ/n

18. The area of a regular polygon of  sides is (where  is inradius,  is

circumradius, and  is side of the triangle)  (b)

  (d) 

A. 

n r R

a sin( )
nR2

2

2π

n

nr2 tan( )
π

n

na2

4

cot π

n
nR2 tan( )

π

n

sin( )
nR2

2
2π

n

https://dl.doubtnut.com/l/_ih2vz05s3faz
https://dl.doubtnut.com/l/_Ccvnp5bEvcwk


B. 

C. 

D. 

Answer: A::B::C

Watch Video Solution

nr2 tan( )
π

n

cot.
na2

4

π

n

nR2 tan( )
π

n

19. In acute angled triangle  is the altitude. Circle drawn with 

 as its diameter cuts  respectively. Length of 

 is equal to  (b)   (d) Δ

A. 

B. 

C. 

D. 

Answer: C::D

ABC, AD

AD ABandACatPandQ,

PQ /(2R)
abc

4R2
2R sinA sinB sinC /R

Δ

2R

abc

4R2

2R sinA sinB sinC

Δ

R

https://dl.doubtnut.com/l/_Ccvnp5bEvcwk
https://dl.doubtnut.com/l/_4aa1FI6kUImF


Watch Video Solution

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

 (b)   (d) 

A. 

B. 

C. 

D. none of these

Answer: A::B

Watch Video Solution

A 2s

A ≤
s2

4
A ≤

s2

3√3
2R sinA sinB sinC noneofthese

A ≤
s2

4

A ≤
s2

3√3

A <
s2

√3

21. In  internal angle bisector of  meets side  in  

 meets  at  at  Then (a)  is in  of 

and  (b)  (c)  (d)  is

isosceles

ABC, ∠A BC D.

DE ⊥ AD AC E and AB F . AE H. P . b

c AD =
2bc

b + c

cosA
2

EF =
4bc

b + c

sinA
2

AEF

https://dl.doubtnut.com/l/_4aa1FI6kUImF
https://dl.doubtnut.com/l/_fDkSYln4yASs
https://dl.doubtnut.com/l/_EvwiVqg1Tk0s


A. AE in H.M of b and c

B. 

C. 

D.  is isosceles

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

Watch Video Solution

AD = cos.
2bc

b + c

A

2

EF = sin.
4bc

b + c

A

2

ΔAEF

22. In a triangle ABC, AB = 5 , BC = 7, AC = 6. A point P is in the plane such

that it is at distance '2' units from AB and 3 units form AC then its

distance from BC

A. is  when P is inside the trinagle

B. may be  when P is outside the triangle

C. may be  when P is inside the triangle

D. may be  when P is outside the triangle

12√6 − 28

7

12√6 − 8

7

12√6 + 14

7

12√6 + 14

7

https://dl.doubtnut.com/l/_EvwiVqg1Tk0s
https://dl.doubtnut.com/l/_lZEM8sTETlyk


Answer: A::B::C

Watch Video Solution

23. The base  of  is �xed and the vertex  moves, satisfying the

condition  then (a)  (b) 

 (c) vertex  moves along a straight line (d) Vertex  moves

along an ellipse

A. 

B. 

C. vertex A moves along a straight line

D. vertex A moves along an ellipse

Answer: B::D

Watch Video Solution

BC ABC A

cot( ) + cot( ) = 2 cot( ),
B

2

C

2

A

2
b + c = a

b + c = 2a A A

b + c = a

b + c = 2a

https://dl.doubtnut.com/l/_lZEM8sTETlyk
https://dl.doubtnut.com/l/_MTRCoBosQa2M


Linked Comprehension Type

24. If D,E and F are the middle points of the sides BC,CA and AB of the

, then AD+BE+CF is

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

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

C. orthocenter of the triangle DEF is the incenter of ABC

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

Answer: A::B

Watch Video Solution

ΔABC

1. Given that   

Circumradius R is equal to

A. 2.5

Δ = 6, r1 = 3, r3 = 6

https://dl.doubtnut.com/l/_NwiUQpqaJNGR
https://dl.doubtnut.com/l/_5UhrvtSVs9Nn


B. 3.5

C. 1.5

D. none of these

Answer: A

Watch Video Solution

2. Given that   

Inradius is equal to

A. 2

B. 1

C. 1.5

D. 2.5

Answer: B

Watch Video Solution

Δ = 6, r1 = 3, r3 = 6

https://dl.doubtnut.com/l/_5UhrvtSVs9Nn
https://dl.doubtnut.com/l/_J6ubEFBnFrUC


3. Given that  Di�erence between the

greatest and the least angles is

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

Δ = 6, r1 = 2, r2 = 3, r3 = 6

cos − 1.
4
5

tan− 1.
3

4

cos − 1.
3

5

4. Let a = 6, b = 3 and   

Area (in sq. units) of the triangle is equal to

A. 9

B. 12

cos(A − B) =
4
5

https://dl.doubtnut.com/l/_J6ubEFBnFrUC
https://dl.doubtnut.com/l/_Sdx80qCYyhKa
https://dl.doubtnut.com/l/_tuCEmm6LCUx5


C. 11

D. 10

Answer: A

Watch Video Solution

5. Let a = 6, b = 3 and   

Angle C is equal to

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

cos(A − B) =
4
5

3π

4

π

4

π

2

https://dl.doubtnut.com/l/_tuCEmm6LCUx5
https://dl.doubtnut.com/l/_nU2LaD9e7ofX
https://dl.doubtnut.com/l/_GIxd6FrNqTVb


6. Let a = 6, b = 3 and   

Value of  is equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

cos(A − B) =
4

5

sinA

1

2√5

1

√3

1

√5

2

√5

7. Let ABC be an acute angled triangle with orthocenter H.D, E, and F are

the feet of perpendicular from A,B, and C, respectively, on opposite sides.

Also, let R be the circumradius of . Given 

  

Then answer the following 

Value of  is

ΔABC

AH. BH. CH = 3 and (AH)2 + (BH)2 + (CH)2 = 7

cosA. cosB. cosC

cos2 A + cos2 B + cos2 C

https://dl.doubtnut.com/l/_GIxd6FrNqTVb
https://dl.doubtnut.com/l/_2zjdSK87MXay


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3

14R

3

7R

7

3R

14

3R

8. Let ABC be an acute angled triangle with orthocenter H.D, E, and F are

the feet of perpendicular from A,B, and C, respectively, on opposite sides.

Also, let R be the circumradius of . Given 

  

Then answer the following 

Value of R is

A. 1

B. 

ΔABC

AH. BH. CH = 3 and (AH)2 + (BH)2 + (CH)2 = 7

3

2

https://dl.doubtnut.com/l/_2zjdSK87MXay
https://dl.doubtnut.com/l/_qRb4AhppZkuv


C. 

D. none

Answer: B

Watch Video Solution

5

2

9. Let ABC be an acute angled triangle with orthocenter H.D, E, and F are

the feet of perpendicular from A,B, and C, respectively, on opposite sides.

Also, let R be the circumradius of . Given 

  

Then answer the following 

Value of  is

A. 

B. 

C. 

D. 

ΔABC

AH. BH. CH = 3 and (AH)2 + (BH)2 + (CH)2 = 7

HD. HE. HF

9

64R3

9

8R3

8

9R3

64

9R3

https://dl.doubtnut.com/l/_qRb4AhppZkuv
https://dl.doubtnut.com/l/_dgTsq7NwAlhC


Answer: B

Watch Video Solution

10. Let  be a point inside a triangle  such that 

 , then show that:

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

O ABC

∠OAB = ∠OBC = ∠OCA = ω

cot ω = cot A + cot B + cot C

cos ec2ω = cos ec2A + cos ec2B + cos ec2C

tan2 θ

cot2 θ

tan θ

cot θ

https://dl.doubtnut.com/l/_dgTsq7NwAlhC
https://dl.doubtnut.com/l/_9JxV91IWFtZL


11. �nd the principle value of 

Watch Video Solution

cos − 1( )
√3

2

12. Let O be a point inside  such that  

  

Area of  is equal to

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

ΔABC

∠AOB = ∠BOC = ∠COA = θ

ΔABC

( )tan θ
a2 + b2 + c2

4

( )cot θ
a2 + b2 + c2

4

( )tan θ
a2 + b2 + c2

2

( )cot θ
a2 + b2 + c2

2

https://dl.doubtnut.com/l/_YT9nOSRxihEQ
https://dl.doubtnut.com/l/_Cy2q5vHN45MY


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

, then  

the circumradius R is given by

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

α < π/4

b cos ecα
1

2

b cos ecα

2b

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

, then  

the inradius r is given by

A. 

α < π/4

b sin 2α

2(1 − cosα)

https://dl.doubtnut.com/l/_VMb8Fmifr5ps
https://dl.doubtnut.com/l/_f3XJBbn7ZFJ4


B. 

C. 

D. 

Answer: B

Watch Video Solution

b sin 2α

2(1 + cosα)

b sinα
2

b sinα

2(1 + sinα)

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

, then  

the distance between circumcenter O and incenter I is

A. 

B. 

C. 

D. 

Answer: A

α < π/4

∣
∣
∣

∣
∣
∣

b cos(3α/2)

2 sinα cos(α/2)

∣
∣
∣

∣
∣
∣

b cos 3α
sin 2α

∣
∣
∣

∣
∣
∣

b cos 3α

cosα sin(α/2)

∣
∣
∣

∣
∣
∣

b

sinα cosα/2

https://dl.doubtnut.com/l/_f3XJBbn7ZFJ4
https://dl.doubtnut.com/l/_M0oy1L4GlnSz


Watch Video Solution

16. Incircle of  touches the sides BC, AC and AB at D, E and F,

respectively. Then answer the following question 

 is equal to

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

ΔABC

∠DEF

π − B

2

π − 2B

A − C

17. Incircle of  touches the sides BC, AC and AB at D, E and F,

respectively. Then answer the following question 

 is equal to

ΔABC

∠DEF

https://dl.doubtnut.com/l/_M0oy1L4GlnSz
https://dl.doubtnut.com/l/_UPaanHFIBvCN
https://dl.doubtnut.com/l/_FjQVHyWz0r6x


A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

2r2 sin(2A)sin(2B)sin(2C)

2r2 cos. cos. cos.
A

2
B

2

C

2

2r2 sin(A − B)sin(B − C)sin(C − A)

18. Incircle of  touches the sides BC, AC and AB at D, E and F,

respectively. Then answer the following question 

The length of side EF is

A. 

B. 

C. 

D. 

ΔABC

r sin.
A

2

2r sin.
A

2

r cos.
A

2

2r cos.
A

2

https://dl.doubtnut.com/l/_FjQVHyWz0r6x
https://dl.doubtnut.com/l/_UjB5ubhRSdYO


Answer: D

Watch Video Solution

19. Bisectors of angles A, B and C of a triangle ABC intersect its

circumcircle at D, E and F respectively. Prove that the angles of the

triangle DEF are ,  and 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

90∘ − A
1

2
90∘ − B

1

2
90∘ − C

1

2

2R cos.
A

2

2R sin( )
A

2

R cos( )
A

2

2R cos( )cos( )
B

2

C

2

https://dl.doubtnut.com/l/_UjB5ubhRSdYO
https://dl.doubtnut.com/l/_1G5Kw07ZzLb2


20. Internal bisectors of  meet the circumcircle at point D, E, and F  

Area of  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ΔABC

ΔDEF

2R2 cos2( )cos2( )cos2( )
A

2
B

2

C

2

2R2 sin( )sin( )sin( )
A

2
B

2

C

2

2R2 sin2( )sin2( sin2( )
A

2
B

2

C

2

2R2 cos( )cos( )cos( )
A

2
B

2

C

2

21. Internal bisectors of  meet the circumcircle at point D, E, and F  

Area of  is

A. 

B. 

C. 

ΔABC

ΔDEF

≥ 1

≤ 1

≥ 1/2

https://dl.doubtnut.com/l/_R1G8qapKLAfX
https://dl.doubtnut.com/l/_ZaZHiZO3Xq3X


D. 

Answer: B

Watch Video Solution

≤ 1/2

22. The area of any cyclic quadrilateral ABCD is given by

, where 

 are the sides of the quadrilateral  

Now consider a cyclic quadrilateral ABCD of area 1 sq. unit and answer the

following question 

The minium perimeter of the quadrilateral is

A. 4

B. 2

C. 1

D. none of these

Answer: A

A2 = (s − a)(s − b)(s − c)(s − d)

2s = a + b + + c + d, a, b, c and d

https://dl.doubtnut.com/l/_ZaZHiZO3Xq3X
https://dl.doubtnut.com/l/_cr4DFMf9T9ZX


Watch Video Solution

23. The area of any cyclic quadrilateral ABCD is given by

, where 

 are the sides of the quadrilateral  

Now consider a cyclic quadrilateral ABCD of area 1 sq. unit and answer the

following question 

The minimum value of the sum of the lenghts of diagonals is

A. 

B. 2

C. 

D. none of these

Answer: A

Watch Video Solution

A2 = (s − a)(s − b)(s − c)(s − d)

2s = a + b + + c + d, a, b, c and d

2√2

√2

https://dl.doubtnut.com/l/_cr4DFMf9T9ZX
https://dl.doubtnut.com/l/_lmpdBXBnGV1x


24. The area of any cyclic quadrilateral ABCD is given by

, where 

 are the sides of the quadrilateral  

Now consider a cyclic quadrilateral ABCD of area 1 sq. unit and answer the

following question 

When the perimeter is minimum, the quadrilateral is necessarily

A. a square

B. a rectangle but not a square

C. a rhombus but not a square

D. none of these

Answer: A

Watch Video Solution

A2 = (s − a)(s − b)(s − c)(s − d)

2s = a + b + + c + d, a, b, c and d

25. In  denote the circumradius, inradius, the

exradii opposite to the vertices A,B, C respectively. Given that

ΔABC, R, r, r1, r2, r3

https://dl.doubtnut.com/l/_RBGnlVJi6fnc
https://dl.doubtnut.com/l/_ugJM7wWPJNqR


  

The sides of the triangle are in the ratio

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

r1 : r2 : r3 = 1: 2: 3

1: 2: 3

3: 5: 7

1: 5: 9

5: 8: 9

26. In  denote the circumradius, inradius, the

exradii opposite to the vertices A,B, C respectively. Given that

  

The value of  is

A. 

B. 

ΔABC, R, r, r1, r2, r3

r1 : r2 : r3 = 1: 2: 3

R : r

5: 2

5: 4

https://dl.doubtnut.com/l/_ugJM7wWPJNqR
https://dl.doubtnut.com/l/_1OEnUrsRsXfe


C. 

D. 

Answer: A

Watch Video Solution

5: 3

3: 2

27. In  denote the circumradius, inradius, the

exradii opposite to the vertices A,B, C respectively. Given that

  

The greatest angle of the triangle is given by

A. 

B. 

C. 

D. 

Answer: C

W t h Vid S l ti

ΔABC, R, r, r1, r2, r3

r1 : r2 : r3 = 1: 2: 3

cos − 1( )
1

30

cos − 1( )
1

3

cos − 1( )
1

10

cos − 1( )
1

5

https://dl.doubtnut.com/l/_1OEnUrsRsXfe
https://dl.doubtnut.com/l/_lit8PJBl6y36


Watch Video Solution

28. In  are the feet of angle bisectors from the vertices

to their opposite sides as shown in the �gure.  is constructed  

 

If , then measusred of  will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ΔABC, P , Q, R

ΔPQR

∠BAC = 120∘ ∠RPQ

60∘

90∘

120∘

150∘

29. In  are the feet of angle bisectors from the vertices

to their opposite sides as shown in the �gure.  is constructed  

△ ABC, P , Q, R

△ PQR

https://dl.doubtnut.com/l/_lit8PJBl6y36
https://dl.doubtnut.com/l/_Z3H2MgpAD9fx
https://dl.doubtnut.com/l/_9CfE2pYEURuc


  

If  units, BC = 8 units, AC = 5 units, then the side PQ will be

A.  units

B.  units

C.  units

D.  units

Answer: D

Watch Video Solution

AB = 7

√28

3

√88

3

√78
3

√84
3

30. Let G be the centroid of triangle ABC and the circumcircle of triangle

AGC touches the side AB at A 

https://dl.doubtnut.com/l/_9CfE2pYEURuc
https://dl.doubtnut.com/l/_4NshslFJ0oBy


If , then the length of side AB is equal to

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

BC = 6, AC = 8

1

2

2

√3

5√2

31. Let G be the centroid of triangle ABC and the circumcircle of triangle

AGC touches the side AB at A If , then sin C is

equal to

A. 

B. 

C. 

∠GAC = and a = 3b
π

3

3

4

1

2

2

√3

https://dl.doubtnut.com/l/_4NshslFJ0oBy
https://dl.doubtnut.com/l/_jYPFsGRYwGXf


D. none of these

Answer: B

Watch Video Solution

32. Let G be the centroid of triangle ABC and the circumcircle of triangle

AGC touches the side AB at A 

If AC = 1, then the length of the median of triangle ABC through the vertex

A is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√3

2

1

2

2

√3

5

√2

https://dl.doubtnut.com/l/_jYPFsGRYwGXf
https://dl.doubtnut.com/l/_qjNL3rXBaT6q


33. The inradius in a right angled triangle with integer sides is r 

If r = 4, the greatest perimeter (in units) is

A. 96

B. 90

C. 60

D. 48

Answer: B

Watch Video Solution

34. The inradius in a right angled triangle with integer sides is r 

If r = 5, the greatest area (in sq. units) is

A. 150

B. 210

C. 330

https://dl.doubtnut.com/l/_nghc6rQEQdpT
https://dl.doubtnut.com/l/_1l4IdLh7vRCY


Matrix Match Type

D. 450

Answer: C

Watch Video Solution

1. show that 

Watch Video Solution

tan− 1( ) + tan− 1( ) = tan− 1( )
1

2

2

11

3

4

2. �nd the value of 

Watch Video Solution

sin− 1( − ) + cos − 1( )
√3

2

√3

2

https://dl.doubtnut.com/l/_1l4IdLh7vRCY
https://dl.doubtnut.com/l/_vm2VBiiYXoYB
https://dl.doubtnut.com/l/_8e9cTW0IvxAC


3. show that

Watch Video Solution

tan− 1 x + tan− 1( ) = tan− 1( ), |x| <
2x

1 − x2

3x − x3

1 − 3x2

1

√3

4. Show that  .

Watch Video Solution

− =
sin− 1 3

5

sin− 1 8

17

cos − 1(84)

85

5. simplify , < x <

Watch Video Solution

cos − 1( )
sinx + cos x

√2

π

4

5π

4

6. In a triangle ABC,  is the median and BE the

altitude from the vertex B. Match the following lists 

a = 7, b = 8, c = 9, BD

https://dl.doubtnut.com/l/_XRq2psEQDKO6
https://dl.doubtnut.com/l/_Hht7SG0br90J
https://dl.doubtnut.com/l/_XJ63I6EC3r2d
https://dl.doubtnut.com/l/_ZXFV7vTm8BH2


Numerical Value Type

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

a. BD = p. 2

b. BE = q. 7

c. ED = r. √45

d. AE = s. 6

a b c d

p r q q

a b c d

r q s p

a b c d

q r p s

a b c d

s p q r

1. Suppose  are the interior angles of regular pentagon,

hexagon, decagon, and dodecagon, respectively, then the value of

 is _________

Watch Video Solution

α, β, γandδ

|cosα secβ cos γ cos ecδ|

https://dl.doubtnut.com/l/_ZXFV7vTm8BH2
https://dl.doubtnut.com/l/_RyFvtyaUs2IO


2. Let ABCDEFGHIJKL be a regular dodecagon. Then the value of

 is equal to ____

Watch Video Solution

+
AB

AF

AF

AB

3. In a  units, c = 5 units and sq. units. If d is the

distance between vertex A and incentre of the triangle then the value of

 is _____

Watch Video Solution

ΔABC, b = 12 Δ = 30

d2

4. In , if , then the value of 

is _____

Watch Video Solution

ΔABC r = 1, R = 3, and s = 5 a2 + b2 + c2

https://dl.doubtnut.com/l/_RyFvtyaUs2IO
https://dl.doubtnut.com/l/_ikop00eM8M5v
https://dl.doubtnut.com/l/_7pgLIvfePGJm
https://dl.doubtnut.com/l/_yhfeYC7LERWL


5. Consider a  in which the sides are 

 with , then the value of 

is _____

Watch Video Solution

ΔABC

a = (n + 1), b = (n + 1), c = n tanC = 4/3 Δ

6. In  is the midpoint of XE and P is the midpoint of ET. If 

 is equilateral of side length equal to unity, then the vaue of 

 is _____

Watch Video Solution

ΔAEX, T

ΔAPE

(AX)2

7. In , the incircle touches the sides BC, CA and AB, respectively, at

D, E,and F. If the radius of the incircle is 4 units and BD, CE, and AF are

consecutive integers, then

A. Sides are also consecutive integers

B. Perimeter of the triangle is 42 units

ΔABC

https://dl.doubtnut.com/l/_9iuMyuewIUb7
https://dl.doubtnut.com/l/_fjGn9ejnV2m7
https://dl.doubtnut.com/l/_r0m9BbfL8fUV


C. Area of triangle is 84 sq. units

D. Diameter of circumcircle is 65 units

Answer: 21

Watch Video Solution

8. The altitudes from the angular points A,B, and C on the opposite sides

BC, CA and AB of  are 210, 195 and 182 respectively. Then the value

of a is ____

Watch Video Solution

ΔABC

9. In , If . Then the value of

AC is ______

Watch Video Solution

ΔABC ∠C = 3∠A, BC = 27, and AB = 48

https://dl.doubtnut.com/l/_r0m9BbfL8fUV
https://dl.doubtnut.com/l/_wOdEYvmQg00r
https://dl.doubtnut.com/l/_jA3WJgN0HCCe


10. The area of a right triangle is 6864 sq. units. If the ratio of its legs is

, then the value of r is ______

Watch Video Solution

143: 24

11. In  then the value

of  is

Watch Video Solution

ΔABC, if cosA + sinA − = 0,
2

cosB + sinB

( )
4

a + b

c

12. 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

13. In , if , then 

 is______

ΔABC b(b + c) = a2 and c(c + a) = b2

|cosA. cosB. cosC|

https://dl.doubtnut.com/l/_ZcDfp4LQHiJx
https://dl.doubtnut.com/l/_zDqizB4HQyw8
https://dl.doubtnut.com/l/_yw2s7mrZGvIM
https://dl.doubtnut.com/l/_rCEM66ytmu4y


Watch Video Solution

14. The sides of triangle ABC satisfy the relations

, then the square of the area of triangle

is ______

Watch Video Solution

a + b − c = 2 and 2ab − c2 = 4

15. prove that 

Watch Video Solution

sec2(tan− 1 2) + cos ec2(cot − 1 3) = 15

16. If a, b and c represent the lengths of sides of a triangle then the

possible integeral value of  is _____

Watch Video Solution

+ +
a

b + c

b

c + a

c

a + b

https://dl.doubtnut.com/l/_rCEM66ytmu4y
https://dl.doubtnut.com/l/_oHY33Q1aJO8H
https://dl.doubtnut.com/l/_8uKCW1WRxaRw
https://dl.doubtnut.com/l/_7N1ik2BwwkoH


17. In triangle ABC,

, then the

value of , where  is the area of triangle, is _______

Watch Video Solution

sinA sinB + sinB sinC + sinC sinA = 9/4 and a = 2

√3Δ Δ

18. In a . Let D be the foot of the

altitude from  be the intersection of the internal angle bisector

of  with BC. Find the length DE.

Watch Video Solution

ΔABC, AB = 52, BC = 56, CA = 60

A and E

∠BAC

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

such that . If 

 then the value of 

 is ______

Watch Video Solution

BD = DE = EC

∠BAD = x, ∠DAE = y and ∠EAC = z

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

sinx sin z

https://dl.doubtnut.com/l/_KFbv1R7aclOb
https://dl.doubtnut.com/l/_SYxWNyOAlxts
https://dl.doubtnut.com/l/_26THYA6UjFX2


20. For a triangle . Let D, E and F be the feet of

the perpendiculars from incentre I to BC, CA and AB, respectively. Then

the value of  is equal to _____

Watch Video Solution

ABC, R = and r = 1
5

2

(IA)(IB)(IC)

(ID)(IE)(IF )

21. Circumradius of  is 3 cm and its area is . If DEF is the

triangle formed by feet of the perpendicular drawn from A,B and C on the

sides BC, CA and AB, respectively, then the perimeter of  (in cm) is

_____

Watch Video Solution

ΔABC 6cm2

ΔDEF

22. The distance of incentre of the right-angled triangle ABC (right angled

at A) from B and C are , respectively. The perimeter of the

triangle is _____

Watch Video Solution

√10 and √5

https://dl.doubtnut.com/l/_wtgDp0Gf7zM0
https://dl.doubtnut.com/l/_Ah3kjy7YcNFt
https://dl.doubtnut.com/l/_LWZfrL9fvX5Z


Archives Single Correct Answer Type

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

circumscribed circles. A false statement among the following is There is a

regular polygon with  (17) There is a regular polygon with 

 (30) There is a regular polygon with  (47) There is a

regular polygon with  (60)

A. There is a regular polygon with 

B. There is a regular polygon with 

C. There is a regular polygon with 

D. There is a regular polygon with 

Answer: D

Watch Video Solution

=
r

R

1

√2

=
r

R

2

3
=

r

R

√3

2

=
r

R

1

2

=
r

R

√3

2

=
r

R

1

2

=
r

R

1

√2

=
r

R

2

3

https://dl.doubtnut.com/l/_LWZfrL9fvX5Z
https://dl.doubtnut.com/l/_ZPk8oFvH1iJT


Archives Jee Advanced

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

, then AB is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

BC ⊥ CD

∠ADB = θ, BC = p and CD = q

(
p2 + q2 sin θ

p cos θ + q sin θ

(p2 + q2)cos θ

p cos θ + q sin thet

p2 + q2

p2 cos θ + q2 sin θ

(p2 + q2)sin θ

(p cos θ + q sin θ)

1. 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) 

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

https://dl.doubtnut.com/l/_CUflM9YPzo3r
https://dl.doubtnut.com/l/_qFDmCOiI0F8N


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

−(2 + √3)

1 + √3

2 + √3

4√3

2. If the angles A, B and C of a triangle are in an arithmetic progression

and if a, b and c denote the lengths of the sides opposite to A, B and C

respectively, then the value of the expression  is

A. 

B. 

C. 1

D. 

sin 2C + sin 2A
a

c

c

a

1

2

√3

2

√3

https://dl.doubtnut.com/l/_qFDmCOiI0F8N
https://dl.doubtnut.com/l/_Q11iES5xGt9T


Archives Multiple Correct Answer Type

Answer: D

Watch Video Solution

3. 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. 

Answer: C

Watch Video Solution

Δ a = 2, b = 7/2 c = 5/2

2 sinP − sin 2P

2 sinP + sin 2P

3

4Δ

45

4Δ

( )
23

4Δ

( )
2

45

4Δ

https://dl.doubtnut.com/l/_Q11iES5xGt9T
https://dl.doubtnut.com/l/_BitH2dQaTTUQ
https://dl.doubtnut.com/l/_s40Ir3zwpwbn


1. In a triangle ABC with �xed base BC, the vertex A moves such that

  

If a, b and c denote the lengths of the sides of the triangle opposite to

the angles A,B and C respectively, then

A. 

B. 

C. locus of point A is an ellipse

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

Answer: B::C

Watch Video Solution

cosB + cosC = 4 sin2 A/2

b + c = 4a

b + c = 2a

2. In a triangle PQR, P is the largest angle and . Further the

incircle of the triangle touches the sides PQ. QR and PR at N, L and M,

respectively, such that the length of PN, QL, and RM are consecutive even

integers. Then possible length (s) of the side(s) of the triangle is (are)

cosP = 1/3

https://dl.doubtnut.com/l/_s40Ir3zwpwbn
https://dl.doubtnut.com/l/_nZZ8SXchbUiU


A. 16

B. 18

C. 24

D. 22

Answer: B::D

Watch Video Solution

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

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

of incircle of the triangle XYZ is 

A. (a) area of the triangle XYZ is 

B. (b) the radius of circumcircle of the triangle XYZ is 

C. (c) 

D. (d) 

= =
s − x

4

s − y

3

s − z

2
8π

3

6√6

√6
35

6

sin. sin. sin. =
X

2
Y

2
Z

2
4
35

sin2( ) =
X + Y

2

3

5

https://dl.doubtnut.com/l/_nZZ8SXchbUiU
https://dl.doubtnut.com/l/_5Wm8OE4ZaGus


Archives Matrix Match Type

Answer: A::C::D

Watch Video Solution

4. In a triangle PQR, let  and the sides PQ and QR have

lengths  and 10, respectively. Then, which of the following

statement(s) is (are) TRUE ?

A. 

B. The area of the triangle PQR is 

C. The radius of the incircle of the triangle PQR is 

D. The area of the circumcircle of the triangle PQR is 

Answer: B::C::D

Watch Video Solution

∠PQR = 30∘

10√3

∠QPR = 45∘

25√3 and ∠QRP = 120∘

10√3 − 15

100π

https://dl.doubtnut.com/l/_5Wm8OE4ZaGus
https://dl.doubtnut.com/l/_vKkpyVLqMLlc
https://dl.doubtnut.com/l/_5tL0WyMCJbgI


Archives Numerical Value Type

1. solve equation 

Watch Video Solution

2 tan− 1(cos x) = tan− 1(2 cos ecx)

1. Let  be two non-congruent triangles with sides 

 and angle  . The absolute value of

the di�erence between the areas of these triangles is

Watch Video Solution

ABCandABC'

AB = 4, AC = AC ′ = 2√2 B = 300

2. Two parallel chords of a circle of radius 2 are at a distance 

apart. If the chord subtend angles  at the center, where 

, then the value of [k] is _____

Watch Video Solution

√3 + 1

and
π

k

π

2k
k > 0

https://dl.doubtnut.com/l/_5tL0WyMCJbgI
https://dl.doubtnut.com/l/_bwVFWjigUFye
https://dl.doubtnut.com/l/_AFsbMPj5MHo5
https://dl.doubtnut.com/l/_BwKUojuWbCbe


3. Consider a triangle ABC and let a, b and c denote the lengths of the

sides opposite to vertices A, B and C, respectivelu. Suppose 

and the triangle is . If  is obtus and if r denotes than radius

of the incircle of the triangle, then the value of  is _____

Watch Video Solution

a = 6, b = 10

15√3 ∠ACB

r2

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

