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PROPERTIES OF TRIANGLES  

OBJECTIVES 

 

1. In triangle ABC , BacAcb cos)(cos)( +++  =++ Cba cos)(    

(a) 0 (b) 1 

(c) cba ++  (d) )(2 cba ++  

2. In ,ABC∆  if ,
2

1
sin4coscos 2 BCA =+  then cba ,,  are in  

(a) A. P. (b) G. P.  

(c) H. P. (d) None of these 

3. If the angles of a triangle ABC be in A.P., then  

(a) abbac −+= 222  (b) accab −+= 222  

(c) accba −+= 222  (d) 222 cab +=  

4. In ,ABC∆ =− BaAb 2cos2cos 22  

(a) 22 ab −  (b) 22 cb −  

(c) 22 ac −  (d) 2++ cba 22  

5. In =
+
−∆

)sin(

)sin(
,

BA

BA
ABC     

(a) 
2

22

c

ba −  (b) 
2

22

c

ba +  

(c) 
22

2

ba

c

−
 (d) 

22

2

ba

c

+
 

6. In ,ABC∆ a =−+−+− )sin()sin()sin( BAcACbCB   

(a) 0 (b) cba ++  

(c) 222 cba ++  (d) )(2 222 cba ++  

7. In =++−∆
2

sin)(
2

cos)(, 2222 C
ba

C
baABC  

(a) 2a  (b) 2b  

(c) 2c  (d) None of these 

8. If in a triangle ,ABC )())(( cssbsas −=−− , then  angle C is equal to    

(a) o90  (b) o45  

(c) o30  (d) o60  
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9. In 






 +






 +∆
2

sin
2

sin
2

cot
2

cot, 22 A
b

B
a

BA
ABC =  

(a) Ccot  (b) Cc cot    (c)
2

cot
C  (d)

2
cot

C
c  

10. In ,ABC∆  if ))(( cbacba +−++ =3ac, then     

(a) oB 60=∠  (b) oB 30=∠               (c) oC 60=∠  (d) oCA 90=∠+∠  

11. If ,sincoscos 222 BCA =+ then ABC∆ is   

(a) Equilateral (b) Right angled      (c) Isosceles (d) None of these 

12. If in a triangle ABC , ,60oC =∠ then =
+

+
+ cbca

11     

(a) 
cba ++

1  (b) 
cba ++

2  

(c) 
cba ++

3  (d) None of these  

13. If ,
2

cot
2

tan
A

x
CB =− then =x     

(a) 
ac

ac

+
−  (b) 

ba

ba

+
−  

(c) 
cb

cb

+
−  (d) None of these 

14. In ABC∆ , +− )cos(cos 222 CBa  +− )cos(cos 222 ACb  =− )cos(cos 222 BAc  

(a) 0 (b) 1 

(c) 222 cba ++  (d) )(2 222 cba ++  

15. If the sides of a triangle are in the ratio )13(:6:2 + , then the largest angle of the triangle 

will  be     

(a) o60  (b) o75  

(c) o90  (d) o120  

16. If the sides of a triangle are in A. P., then the cotangent of its half the angles will be in    

(a) H. P.  (b) G . P.  

(c) A. P.  (d) No particular order  

17. If in a triangle, ,
2

3

2
cos

2
cos 22 bA

c
C

a =+ then its sides will be in                       

(a) A. P. (b) G. P.  

(c) H. P. (d) A. G.  
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18. In triangle ABC if BCA 2=+ , then 
22 caca

ca

+−

+ is equal to      

 (a) 
2

cos2
CA −  (b) 

2
sin

CA +  

 (c) 
2

sin
A  (d) None of these 

19. If in ABC∆ , ,2 222 cab += then =
B

B

sin

3sin   

(a) 
ca

ac

2

22 −  (b) 
ca

ac 22 −  

(c) 
222










 −
ca

ac  (d) 
222

2 








 −
ca

ac  

20. In a triangle ABC , =++
c

C

b

B

a

A cos2coscos2  
ca

b

bc

a + , then the value of angle A is   

(a) o45  (b) o30  

(c) o90  (d) o60  

21. In a triangle ABC  if =+ 2222 22 cbba  444 cba ++ , then angle B is equal to   

(a) o45 Or o135  (b) o135 or o120  

(c) o30 Or o60  (d) None of these 

22.  If in a triangle the angles are in A. P. and 2:3: =cb , then A∠ is equal to   

(a) o30  (b) o60  

(c) o15  (d) o75  

23. In a triangle ,ABC 3,4 == ba , oA 60=∠ . Then c is the root of the equation    

(a) 0732 =−− cc  (b) 0732 =++ cc  

(c) 0732 =+− cc  (d) 0732 =−+ cc  

24.  If 5,3,2 === cba in ABC∆ , then C =     

(a) 
6

π  (b) 
3

π  

(c) 
2

π  (d) None of these 

25. If in the BCABABC 2, =∆ , then 






 −
2

cot:
2

tan
ACB  

(a) 3 :1 (b) 2 : 1 

(c) 1 : 2 (d) 1 : 3 
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26. If in a triangle ,ABC  ,1sinsinsincoscos =+ CBABA  then the sides are proportional to  

(a) 1: 1: 2  (b) 1:2:1  

(c) 1:1:2  (d) None of these 

27. The smallest angle of the triangle whose sides are 24,48,126 + is     

(a) 
3

π  (b) 
4

π  

(c) 
6

π  (d) None of these 

28. In a ABC∆ , 
c

C

b

B

a

A coscoscos == and the side ,2=a then area of the triangle is       

(a) 1 (b) 2 

(c) 
2

3  (d) 3  

29. If angles of a triangle are in the ratio of 2 : 3: 7, then the sides are in the ratio of  

    

(a) )13(:2:2 +  (b) )13(:2:2 +  

 (c) 2:)13(:2 +  (d) 2:)13(:2 +  

30. The perimeter of a ABC∆ is 6 times the arithmetic mean of the sines of its angles. If the side 

a is 1, then the angle A is    

(a) 
6

π  (b) 
3

π  

(c) 
2

π  (d) π  

31. ABC is a triangle such that =+ )2sin( BA  =− )sin( AC  
2

1
)2sin( =+− CB . If A, B and C are in A.P., 

then A, B and C are 

(a) ooo 90,60,30  (b) ooo 75,60,45  

(c) ooo 90,45,45  (d) ooo 60,60,60  

32. If 222 ,, cba are in A. P. then which of the following are also in A.P.     

(a) CBA sin,sin,sin  (b) CBA tan,tan,tan  

(c) CBA cot,cot,cot  (d) None of these 

33. If in a triangle ABC side )13( +=a cms and ,30oB =∠  oC 45=∠ , then the area of the triangle is  

   

(a) 2

3

13
cm

+  (b) 2

2

13
cm

+       (c) 2

22

13
cm

+         (d) 2

23

13
cm

+  
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34. In ,ABC∆ if 
2

sin,
2

sin,
2

sin 222 CBA  be in H. P. then a, b, c will be in  

(a) A. P. (b) G. P. 

(c) H. P. (d) None of these 

35. In ,ABC∆  if =++ )coscoscos(2 CabBcaAbc  

(a) 0 (b) cba ++  

(c) 222 cba ++  (d) None of these 

36. In ABC∆ , if ,
2

1

2
tan

2
tan =CA then cba ,, are in  

(a) A. P. (b) G. P.  

(c) H. P. (d) None of these 

37. In ABC∆ , =−+−+− CbaBacAcb cot)(cot)(cot)( 222222  

(a) 0 (b) 222 cba ++  

(c) )(2 222 cba ++  (d) 
abc2

1  

38. In a triangle ABC, =−+−+− )cos()cos()cos( 333 BAcACbCBa   

(a) abc  (b) abc3  

(c) cba ++  (d) None of these 

39. In a ABC∆ ,side b is equal to     

(a) CaAc coscos +  (b) AbBa coscos +  

(c) BcCb coscos +  (d) None of these 

40. In triangle ,ABC =
−+
−+

BCA

CBA

cos)cos(1

cos)cos(1  

(a) 
ca

ba

−
−  (b) 

ca

ba

+
+  

(c) 
22

22

ca

ba

−
−  (d) 

22

22

ca

ba

+
+  

41. In ABC∆ , )(
2

cot)(
2

cot)( ba
B

ac
A

cb −+−+−
2

cot
C  is equal to      

(a) 0 (b) 1 

(c) 1±  (d) 2 

42. If 8,7,30 === baA o in ABC∆ , then B has 

(a) One solution (b) Two solutions        (c) No solution (d) None of these 
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43. If in a ABC∆ , 2coscos2cos =++ CBA , then cba ,, are in  

(a) A. P. (b) H. P. 

(c) G. P. (d) None of these 

44. In a ,ABC∆ 






 +−
2

sin2
CBA

a  is equal to   

(a) 222 cba −+  (b) 222 bac −+  

 (c) 222 acb −−  (d) 222 bac −−  

45. In a ,ABC∆ if 21,20 == cb and 5/3sin =A , then =a   

(a) 12 (b) 13 

(c) 14 (d) 15 

46. The lengths of the sides of a triangle are βαβα +− , and ,3 22 βα +  )0( >> βα . Its largest angle 

is   

(a) 
4

3π  (b) 
2

π  

(c) 
3

2π  (d) 
6

5π  

47. If γβα ,,  are angles of a triangle, then γβαγβα coscoscos2sinsinsin 222 −++ is  

(a) 2 (b) –1 

(c) –2 (d) 0 

48. In a triangle ,ABC if BbAa sinsin = , then the nature of the triangle        

(a) ba >  (b) ba <  

 (c) ba =  (d) cba =+  

49. The ratio of the sides of triangle ABC is 2:3:1 . The ratio of CBA :: is        

(a) 2:5:3  (b) 2:3:1  

 (c) 3 : 2 : 1 (d) 1: 2 : 3 

50. In a ,ABC∆ if 
131211

baaccb +=+=+ , then =Ccos    

(a) 
5

7  (b) 
7

5  

(c) 
36

17  (d) 
17

16  

51. In a triangle ABC , right angled at C, the value of BA tantan +  is  

(a) ba +  (b) 
bc

a2

               (c) 
ac

b 2

 (d)
ab

c 2
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52. If the lengths of the sides of a triangle are 3, 5, 7, then the largest angle of the triangle is   

(a) 2/π  (b) 6/5π  

(c) 3/2π  (d) 4/3π  

53. If in triangle 
)sin(

)sin(
,

22

22

BA

BA

ba

ba
ABC

+
−=

+
− , then the triangle is    

(a) Right angled    (b)Isosceles 

(c) Right angled or isosceles  (d) Right angled isosceles 

54. If in triangle 
C

B
AABC

sin2

sin
cos, = , then the triangle is                      

(a) Equilateral (b) Isosceles 

(c) Right angled (d) None of these 

55. If in a triangle ABC , 
2

3
coscoscos =++ CBA , then the triangle is      

(a) Isosceles  (b) Equilateral 

(c) Right angled (d) None of these 

56. In any triangle ABC, the value of CbacBacbAcba cos)(cos)(cos)( 222222 +++++ is  

(a) 23abc  (b) bca23  

(c) abc3  (d) cab 23  

57. In a triangle PQR , .
2

π=∠R If 








2
tan

P and 








2
tan

Q are the roots of the equation ).0(02 ≠=++ acbxax  

then   

(a) cba =+  (b) acb =+  

(c) bca =+  (d) cb =  

58. In a =+∆ AcCaABC 2sin2sin, 22     

(a) ∆  (b) ∆2  

(c) ∆3  (d) ∆4  

59. If A is the area and 2s the sum of 3 sides of triangle, then 

(a) 
33

2s
A ≤  (b) 

2

2s
A ≤  

(c) 
3

2s
A >  (d) None of these 

60. If the median of ABC∆ through A is perpendicular to AB , then  

(a) 0tantan =+ BA  (b) 0tantan2 =+ BA  

(c) 0tan2tan =+ BA  (d) None of these 
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61.  If 222 bac += , then =−−− ))()((4 csbsass   

(a) 4s  (b) 22cb  

(c) 22ac  (d) 22ba  

62. The sides of triangle are yxyx 34,43 ++ and yx 55 + units, where .0, >yx The triangle is  

   

 (a) Right angled  (b)Equilateral  

(c) Obtuse angled       (d) None of these 

63. If in a ABC∆ , the altitudes from the vertices A, B, C on opposite sides are in H.P. then 

CBA sin,sin,sin  are in      

 (a) A.G.P. (b) H.P. 

(c) G.P. (d) A.P. 

64. Which of the following is true in a triangle ABC 

  

(a) 
2

cos2
2

sin)(
A

a
CB

cb =
−

+   

(b)  
2

sin2
2

cos)(
CB

a
A

cb
−=+  

(c) 
2

sin
2

cos)(
CB

a
A

cb
−=−   

(d) 
2

cos2
2

sin)(
A

a
CB

cb =−−    

65. If 321 ,, ppp  are altitudes of a triangle ABC from the vertices CBA ,,  and ∆  the area of the 

triangle, then 2
3

2
2

2
1

−−− ++ ppp  is equal to  

(a) 
∆

++ cba  (b) 
2

222

4∆
++ cba  

 (c) 
2

222

∆
++ cba  (d) None of these 

66. If the line segment joining the points ),( baA  and ),( dcB  subtends an angle θ  at the origin, 

then θcos  is equal to    

 (a) 
)()( 2222 dcba

cdab

++

+   (b) 
)()( 2222 dcba

bdac

++

+  

 (c) 
)()( 2222 dcba

bdac

++

−   (d) None of these 
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67. If a, b and c are the sides of a triangle such that )(2 222444 baccba +=++  then the angles 

opposite to the side C is      

 (a) °45  Or °135  (b) °30  or °100  

 (c) °50  Or °100  (d) °60  or °120  

68. The in radius of the triangle whose sides are 3, 5, 6, is    

(a) 7/8  (b) 8  

(c) 7  (d) 8/7  

69. Which is true in the following      

(a) CBARCcBbAa sinsinsincoscoscos =++  

(b) CBARCcBbAa sinsinsin2coscoscos =++  

(c) CBARCcBbAa sinsinsin4coscoscos =++  

(d) CBARCcBbAa sinsinsin8coscoscos =++  

70. The area  of the equilateral triangle which containing three coins of unity radius is  

    

(a) unitssq.346 +   

(b)  38 +  sq. units 

(c) 
2

37
4 +  sq. units  

(d) 3212 + sq. units 

71. If the length of the sides of a triangle are 3, 4 and 5 units, then R (the circum radius) is   

(a) 2.0 unit (b) 2.5 unit  

(c) 3.0 unit (d) 3.5 unit 

72. If the radius of the circum circle of an isosceles triangle PQR  is equal to ),( PRPQ = then the 

angle P is  

(a) 
6

π  (b) 
3

π  

(c) 
2

π  (d) 
3

2π  

73. In ,ABC∆ if 8,6 == cb and °=∠ 90A , then R= 

(a) 3 (b) 4 

 (c) 5 (d) 7 

 

B 

A 

C 
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74. If the sides of triangle are 13, 14, 15, then the radius of its in circle is     

(a) 
8

67  (b) 
4

65  

(c) 4 (d) 2  

75. If zyx ,, are perpendicular drawn ba,  and c , then the value of  
b

az

a

cy

c

bx ++ will be  

   

(a) 
R

cba

2

222 ++  (b) 
R

cba 222 ++  

(c) 
R

cba

4

222 ++  (d) 
R

cba )(2 222 ++  

76. The circum-radius of the triangle whose sides are 13, 12 and 5 is       

 (a) 15 (b) 13/2 

(c) 15/2 (d) 6 

77. In an equilateral triangle of side 32 cm, the circum-radius is      

(a) 1 cm (b) 3 cm 

(c) 2 cm (d) 32 cm 

78. radius of the circum circle to that of the in circle is    

(a) 
9

16  (b) 
7

16  

(c) 
7

11  (d) 
16

7  

79. =
++

++
cba

CcBbAa coscoscos     

(a) 1/r (b) r/R 

(c) R/r (d) 1/R 

80. In an equilateral triangle the in radius and the circum-radius are connected by    

(a) Rr 4=  (b) 2/Rr =  

(c) 3/Rr =  (d) None of these 

81. If R is the radius of the circum circle of the ABC∆ and ∆ is its area, then      

(a) 
∆

++= cba
R  (b) 

∆
++=

4

cba
R  

(c) 
∆

=
4

abc
R  (d) 

∆
= abc

R  
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82. In a triangle ABC , if °== 30,2 Bb then the area of circum circle of triangle ABC in square 

units is   

(a) π  (b) π2  

(c) π4  (d) π6  

83. The sum of the radii of inscribed and circumscribed circles for an n sided regular polygon 

of side a, is    

(a) 








n
a

π
cot  (b) 









n

a

2
cot

2

π  

(c) 








n
a

2
cot

π  (d) 








n

a

2
cot

2

π   

84. In a ,, 321 rrrABC <<∆ then     

(a) cba <<  (b) cba >>  

(c) cab <<  (d) bca <<  

85. If the sides of a triangle are in ratio 3 : 7 : 8, then R : r is equal to    

(a) 2 : 7 (b) 7 : 2 

(c) 3 : 7 (d) 7 : 3 

86. If the two angle on the base of a triangle are 
o










2

1
22  and 

o










2

1
112 , then the ratio of the 

height of the triangle to the length of the base is                

(a) 1 : 2 (b) 2 : 1 

(c) 2 : 3 (d) 1: 1 

87. In a ,ABC∆ if ,2xa = yb 2= and °=∠ 120C , then the area of the triangle is     

(a) xy  (b) 3xy  

 (c) xy3  (d) xy2  

88. In ,ABC∆ if ),sin(:)sin(sin:sin CBBACA −−=  then   

 (a) cba ,, are in A.P. (b) 222 ,, cba are in A.P. 

(c) 222 ,, cba are in G. P. (d) None of these 

89. In ,ABC∆ if ,8 2222 cbaR ++= then the triangle is   

(a) Right angled  (b)Equilateral 

 (c) Acute angled   (d) Obtuse angled 
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90. If the sides of a ∆ be )12(),1( 2 +++ xxx  and ),1( 2 −x then the greatest angle is     

(a) 105° (b) 120° 

 (c) 135° (d) None 

91. In triangle ABC , if ,45°=∠A  °=∠ 75B , then 2ca +  =    

(a) 0 (b) 1 

(c) b (d) 2b 

92. In triangle ABC if 
c

C

b

B

a

A coscoscos == , then the triangle is    

(a) Right angled  (b) Obtuse angled 

(c) Equilateral (d) Isosceles 

93. In a triangle, the length of the two larger sides are 10 cm and 9 cm respectively. If the 

angles of the triangle are in A.P., then the length of the third side in cm can be  

(a) 65 − only 

(b) 65 + only 

(c) 65 − or 65 +   

(d) Neither 65 − nor 65 +  

94. In a triangle ABC , 
6

5

2
tan =A  and ,

5

2

2
tan =C  then     

(a) cba ,, are in A.P.  

(b) CBA cos,cos,cos are in A.P. 

(c) CBA sin,sin,sin are in A.P.  

(d) (a) and (c) both 

 

 

 

 

 

 

 

 

 



 www.sakshieducation.com 

www.sakshieducation.com 

 

PROPERTIES OF TRIANGLES 

HINTS AND SOLUTIONS 

1. (c) cbaCbaBacAcb ++=+++++ cos)(cos)(cos)(   

2. (a) Standard problem 

3. (b) A, B, C are in A. P. then angle ,60oB =  
ac

bca
B

2
cos

222 −+=  

  ⇒ acbca
ac

bca =−+⇒
−+= 222

222

22

1  

  ⇒ accab −+= 222 . 

4. (a) BaAb 2cos2cos 22 − )sin21()sin21( 2222 BaAb −−−=  

  22222222 )sinsin(2 abBaAbab −=−−−= . 

5. (a) 
C

ABBA

BA

BA

sin

cossincossin

)sin(

)sin( −=
+
−  

6. (a) )sin()sin()sin( BAcACbCBa −+−+−  

  )sin(sin( CBAk −Σ= )}sin()sin({ CBCBk −+Σ=  

  0)2cos2(cos
2

1 =






 −Σ= BCk . 

7. (c) 
2

sin)2(
2

cos)2( 222222 C
abba

C
abba +++−+  

  






 −++=
2

cos
2

sin2 2222 CC
abba  

  22222222 )(cos2 ccbabaCabba =−+−+=−+= . 

8. (a) 1
)(

))((

2
tan =

−
−−=

css

bsasC







=
4

tan
π , from given data. Hence oC 90= . 

9. (d) 






 +






 +

2
sin

2
sin

2
cot

2
cot 22 A

b
B

a
BA  

  = 






 +



















2
sin

2
sin  

2
sin

2
sin

2
cos

22 A
b

B
a

BA

C

 

10. (a) acbcaacbca =−+⇒=−+ 22222 3)(   

 But 
32

1

2
cos

222 π=⇒=−+= B
ac

bca
B . 

11. (b) Concept. 
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12. (c) abcbaC =−+⇒= 222

3
cos

π  

 ⇒ 222 cbcacabacabcb +++=+++  

 ⇒ ))(()()( cbcacaacbb ++=+++  

13. (c) 
cb

cb
x

A
x

CB

+
−=⇒=−

2
cot

2
tan . 

14. (a) )sin(sin)cos(cos 22222 BCaCBa −Σ=−Σ 2  

                                  0)( 2222 =−Σ= bcak . 

15. (b) o75
6.2.2

)13(64
cos

2

=⇒
+−+= θθ . 

16. (c)   standard problem    

17. (a) 
2

3)()( b

bc

ass
c

ab

css
a =−+−  

 ⇒ 23)(2 bascss =−+−   ⇒ bsbbs 323)(2 2 =⇒=  

 ⇒ cbabcabcba ,,23 ⇒=+⇒=++ are in A.P. 

18. (a) oBBCA 602 =⇒=+ ,  
ac

bca
B

2
cos

222 −+=  

 Since oB 60= 222 bcaac −+=⇒  

              ⇒ accab −+= 222  

 Therefore 
B

CA

b

ca

caca

ca

sin

sinsin
22

+=+=
+−

+  

19. (d) B
B

BB

B

B 2
3

sin43
sin

sin4sin3

sin

3sin −=−=  

 
2

2222
2

)(4

)(4
1cos443

ac

bca
B

−++−=+−=  

 
2

222

2

222

)(4

)(
1

)(

2
1

ac

ca

ac

ca

++−=










 +

+−=  

 
222

2

22222

2)(4

4)(












 −=−+=
ac

ac

ac

caca . 

20. (c) standard problem    

21.  (a) 4442222 22 cbacbba ++=+  

 Also, =+− 2222 )( cba  )(2 222222444 accbbacba −+−++   
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  ⇒ 222222 2)( accba =+− ⇒ B
ca

cba
cos

2

1

2

222

=±=+−    

  ⇒ oB 45= Or  o135 . 

22. (d)   angles are in A.P., therefore oB 60=  

 A 
2

3

sin2

3

2

3

sin

sin ====
CC

B

c

b  

⇒ oC 45= So that oooA 754560180 =−−= ο . 

23. (a) 
bc

acb
A

2

)(
cos

222 −+=   

  
c

co

3.2

169

2

1
60cos

2 −+==⇒ ⇒ 0732 =−− cc . 

24. (d) 1
2

cos
222

−=−+=
ab

cba
C  

 ⇒ oC 180=∠ , 

25. (d) We have, 







 −








 −

=







 −










2
 cos

2
cos

2
sin

2
sin

2
 cot

2
 tan

ACB

ACB

AC

B

 

 }2{,
3

1

3sinsin

sinsin
ac

a

a

ac

ac

kakc

kakc

AC

AC ===
+
−=

+
−=

+
−= ∵ . 

26. (a) From the given relation 1
sinsin

coscos1
sin ≤−=

BA

BA
C   

       …..(i) 

 ⇒ BABA sinsincoscos1 +≤  

 ⇒ 1)cos( ≥− BA ;  1cos >/θ∵   …..(ii) 

 ∴ 0=− BA  Or BA =  

27. (c) Let 24,48,126 ==+= cbA  

 
62

3

2
cos

222 π=⇒=−+= C
ab

cba
C . 

28. (d) 
Ck

C

Bk

B

Ak

A

c

C

b

B

a

A

sin

cos

sin

cos

sin

coscoscoscos ==⇒==  

 ⇒  oCBACBA 60cotcotcot ===⇒==  

 ⇒ ABC∆ is equilateral. 

  ∴ 3
4

3 2 ==∆ a . 
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29. (a) Obviously, the angles are ooo 105,45,30 .  

 ∴ ooocba 105sin:45sin:30sin:: =  

                 )13(:2:2
22

13
:

2

1
:

2

1 +=+= .   

30. (a) We have 
3

)sinsin(sin6 CBA
cba

++=++  

 ⇒ )sinsin(sin2)sinsin(sin CBACBAk ++=++ , 

 Where 
C

c

B

b

A

a
k

sinsinsin
===  

31. (b)   A,B,C are in A.P.,  therefore oB 60=   

 Now, 
2

1
)2sin( =+ BA (given) 

 ⇒ oBA 302 =+ Or o150  

 But as ,60oB =  oBA 302 ≠+ . 

 Hence oo ABA 451502 =⇒=+  

 Hence oA 45= , oo CB 75,60 == . 

32. (c)  BCAB 2222 sinsinsinsin −=−  

 ∴ )sin()sin()sin()sin( BCBCABAB −+=−+  

 Or )sincoscos(sinsin ABABC −  

       )sincoscos(sinsin BCBCA −=  

 Divide by CBA sinsinsin           

 CBBA cotcotcotcot −=−∴    

33. (b)
2

13

22

)13(

2

1

2

1
.)13(

2

1

)sin(

sinsin

2

1
2

2 +=
+

×+
=

+
=∆

CB

CBa . 

34. (c) 

2
sin

1
,

2
sin

1
,

2
sin

1

222 CBA
are in A. P. 

35. (c) On putting the values of BA cos,cos  and Ccos , we get the required result i.e., 222 cba ++ . 

36. (d) 
2

1

2
tan

2
tan =CA  ⇒  

2

1

)(

))((

)(

))(( =
−

−−
−

−−
css

bsas

ass

csbs  

 ⇒  022
2

1 =−−⇒=−
sbs

s

bs ⇒ 03 =−+ bca . 

37. (a) 
kabc

acbcb

A

A
cbAcb

.2

))((

sin

cos
)(cot)(

22222
2222 −+−=−=−  
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38. (b) Standard Problem    

   

39. (a) Concept  

40. (d) 
)cos()cos(1

)cos()cos(1

cos)cos(1

)cos(cos1

CACA

BABA

BCA

BAC

+−−
−+−=

−+
−+  

 ⇒ 
22

22

22

22

22

22

sinsin

sinsin

sincos1

sincos1

ca

ba

CA

BA

CA

BA

+
+=

+
+=

+−
+− . 

41. (a) Standard Problem. 

42. (b) Here b 8sin =A 7,430sin == ao  

 Thus, we have Abab sin>> . 

  Hence angle B has two solutions.  

43.  (a) Standard Problem 

44. (b) Bac
B

ac
CBA

ac cos2
2

2
sin2

2
sin2 =−=+− π  

   = 222
222

2
2 bac

ca

bac
ac −+=−+ . 

45. (b) Abccba cos2222 −+=    

   ⇒  2a 169
5

4
.21.20.2)21()20( 22 =−+=  ⇒ .13=a  

46. (c) Let  223,, βαβαβα +=+=−= cba  

 ∴ 
ab

cba
C

2
cos

222 −+=  

 ⇒  
)(2

322
cos

22

222222

βα
βααββααββα

−
−−+++−+=C  

 ⇒  






=
−

−−=
3

2
cos

)(2

)(
cos

22

22 π
βα

βα
C  

 ⇒  
3

2π=∠C ,  

47. (a) Standard Problem   

48. (c) baba =⇒= 22 . 

49. (d) We have , 2:3:1:: =cba   

  i.e., λλλ 2,3, === cba  
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2

3

34

6

)2()3(2

43
cos

2

2222

==−+=
λ

λ
λλ
λλλ

A  

 
2

3
cos =A  ⇒ °= 30A  

 Similarly, °=⇒= 60
2

1
cos BB ,  °=⇒= 900cos CC . 

 Hence 3:2:1:: =CBA .  

50. (b) Standard Problem   

51. (d) Given, A right–angled triangle ABC with right angled at C.  

 

 

 

 

 

  Let a, b and c be the lengths of sides BC, CA and AB respectively. We know from the 

Pythagoras theorem that 222 bac += and .tan
b

a
A =  

 Similarly, .tan
a

b
B =    

 Therefore, .tantan
222

ab

c

ab

ba

a

b

b

a
BA =+=+=+  

52. (c) Let sides of triangle cba ,, are respectively 3, 5 and 7.  

 
532

49259

2
cos

222

××
−+=−+=∴

ab

cba
C

2

1

30

15 −=−=  

 
3

2π=∠C (Largest angle) 

53. (c) Standard Problem   

54. (b) 
c

b

bc

acb

C

B
A

22sin2

sin
cos

222

=−+
⇒=  

 ⇒ 02222 =−−+ bacb ⇒ 22 ac = . 

55. (b) Standard Problem  

56. (c) Standard Problem  

57. (a) Standard Problem   

58. (d) AcCa 2sin2sin 22 + )cossin2()cossin2( 22 AAcCCa +=  

A C 

B 

c 

b 

a 
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 






 ∆+






 ∆= A
bc

cC
ab

a cos
2

2cos
2

2 22   

  = ∆=






∆=






 +∆ 44

coscos
4

b

b

b

AcCa . 

59. (a) We have, ))()((,2 2 csbsassAcbas −−−=++=  

  G.M.A.M ≥∵ . 

 ⇒ 3 ))()((
3

csbsas
csbsas −−−≥−+−+−  

⇒ 
)3(327

)(

3

23 223

3/1

3/12 s
A

s

As

s

Ass ≤⇒≥⇒≥− . 

60. (c) We have DCBD = and oDAB 90=∠ . Draw CN perpendicular to BA produced, then in BCN∆ , we 

have CNDA
2

1=  and ANAB =  

 

 

 

 

 Let α=∠CAN  

 

 ααπ tan)tan(tan −=−=A∵ B
AB

AD

NA

CN
tan22 −=−=−=  

 ⇒ 0tan2tan =+ BA . 

61. (d) ∆ is Right Angled, oC 90=∠  

 22
2

2

2

1
44 baab =







=∆∴ . 

62. (c) Let yxbyxa 34,43 +=+=  and  yxc 55 += . 

  Clearly, c is the largest side and thus the largest angle C is given by  

  0
)122512(2

2

2
cos

22

222

<
++

−=−+=
yxyx

xy

ab

cba
C  

  ⇒   C  is an obtuse angle. 

 

90° 

A 
α 

90° 

N 

C 

D 

B 
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63. (d) 
cba

∆∆∆ 2
,

2
,

2  are in H.P. 

 ⇒ 
cba

1
,

1
,

1  are in H.P. ⇒ cba ,,  are in A.P. 

 ⇒ CBA sin,sin,sin  are in A.P. 

64. (c) 

2
cos

2
sin

2
cos

2
sin2

2
cos

2
sin2

sin

sinsin
A

CB

AA

CBCB

A

CB

a

cb
−

=

+−

=−=−  

 ⇒ 
2

sin
2

cos)(
CB

a
A

cb
−=− . 

65.  (b) We have ∆=∆=∆= 321 2

1
,

2

1
,

2

1
cpbpap  

 ⇒ 
c

p
b

p
a

p
∆=∆=∆= 2

,
2

,
2

321  

 ∴ 
2

222

2
3

2
2

2
1 4

111

∆
++=++ cba

ppp
. 

66. (b) Here 222 )()()( dbcaAB −+−=  

 22222 )0()0()( babaOA +=−+−= and 222)( dcOB +=  

 

 

 

 Now from triangle 
OBOA

ABOBOA
AOB

.2

)()()(
cos,

222 −+=θ  

 
2222

222222

.2

})(){(

dcba

dbcadcba

++

−+−−+++=  

 
))(( 2222 dcba

bdac

++

+= . 

67. (a) 22222222444 2222 babacbcacba =+−−++  

 ⇒ abcbaabcba 2)2()( 22222222 ±=−+⇒=−+  

 ⇒ 
2

1

2

2

2

222

±=±=−+
ab

ab

ab

cba  

 ⇒ oooo CC 135or45135cosor45coscos =⇒= . 

68. (a) 
7

8=∆=
s

r . 

69. (c) ∵ CRcBRbARa sin2,sin2,sin2 ===  

 ∴ CcBbAa coscoscos ++  

O 

 B(c, d) 

 θ 
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 )]cossin2()cossin2()cossin2[( CCBBAAR ++=  

 )2sin2sin2(sin CBAR ++= .sinsinsin4 CBAR=  

70. (a) In MBC1∆ ; 30cot).( 1MCBM =  

  ⇒ 3=BM   

  ⇒ Similarly, 3=CN and 21121 =+== CCMN  

  Hence, side )31(2233 +=++=BC  

  ⇒ Area of equilateral triangle 

  2)]31(2[
4

3
+= = 346 + sq units. 

71. (b) Sides are 3, 4, 5 since 222 543 =+  

 So, triangle is a right angle triangle. 

 Hence, 5.22/5 ==R . 

72. (d) In ,PQR∆  the radius of circum circle is PRPQ =  

  ∴ 
Q

PR

P

QR

R

PQ
PRPQ

sin2sin2sin2
====  

  ⇒
62

1
sinsin

π=∠=∠⇒== QRQR  

  ⇒  
3

2ππ =∠−∠−=∠ QRP . 

73. (c) 
1

5

sin2
10064360cos 2 ==⇒=⇒=−+⇒=

A

a
RaaA .  

74. (c) 21)(
2

1
=++= cbas  

  84)])()(([ =−−−=∆ csbsass ;  ∴ 4=∆=
s

r . 

75. (a) Let area of triangle be ∆ , then according to question, czbyax
2

1

2

1

2

1 ===∆  

 ∴ 






 ∆+






 ∆+






 ∆=++
cb

a

ba

c

ac

b

b

az

a

cy

c

bx 222  

      
R

cba

R

abc

abc

cba

abc

acb

24
 . 

)(2)(2 222222222 ++=++=++∆= . 

76.  (b) 
∆

=
4

abc
R , where ))()(( csbsass −−−=∆   

    15
2

30
,5,12,13 ===== scba  

    3052310)3)(2(15 =××==∆  

  
2

13

304

51213 =
×

××=∴ R . 

B 

A 

C 

C1 

C3 

C2 

30
o 30

o 
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77. (c) 32=== cba  

  cm
abc

Rcmsq
a

2 ,.33
4

3 2

=
∆4

=∴=













=∆ . 

78. (b) We have 
∆

=
4

abc
R  and 

s
r

∆=  

  ⇒  
))(()(4

.
4 csbsas

abcsabc

r

R

−−−
=

∆∆
=  

  Since )say(
654

;6:5:4:: k
cba

cba ====  

  Thus 
7

16

6
2

15
5

2

15
4

2

15
4

)6()5()4( =







 −






 −






 −
=

k
k

k
k

k
k

kkk

r

R . 

79. (b) standard problem   

 

80. (b) 
2

sin
2

sin
2

sin4
CBA

Rr =  

  ⇒  oRr 30sin4 3= ,   }60{ oCBA ===∵  

  ⇒  
2

R
r = . 

81. (c) Area of the triangle ABC .sin
2

)( A
bc=∆  From the sine formula, a = 2R sin A or .

2
sin

R

a
A =   

.
4

or 
42

.
2

1

∆
===∆⇒

abc
R

R

abc

R

a
bc  

82. (c) Radius of circum-circle (R) 
C

c

B

b

A

a

sin2sin2sin2
===  

  2
30sin2

2

sin2
=

°
==

B

b
R  

  Now, area of circle ππ 42 == R . 

83. (b) 
r

a

n 2
tan =







π  and 
R

a

n 2
sin =







π  

 ⇒ 






 +=+
nn

a
Rr

ππ
coseccot

2
 







=
n

a

2
cot

2

π . 

84. (a) In a 321, rrrABC <<∆    

 ⇒  
∆
−>

∆
−>

∆
−

⇒>> csbsas

rrr 321

111  

 ⇒  cbacsbsas −>−>−⇒−>−>− ⇒ cba << . 

85. (b) Let kckbka 8,7,3 ===  

  ∴ kcbas 9)(
2

1 =++=  
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  Then 
)()()(4

.
.

4 csbsass

sabcsabc

r

R

−−−
=

∆∆
=  

               =
2

7

.2.6.4

8.7.3 =
kkk

kkk  

   i.e., 2:7: =rR . 

86. (a) In 
oo

ACh
ACD

90sin5.67sin
, =∆  o

AC

h
5.67sin=⇒ ....(i) 

 

 

 

 

 In o
oo x

ACxAC
ABC 5.22sin2

45sin5.22sin
, =⇒=∆  .....(ii) 

 From (i) and (ii), 
2

1=
x

h . 

87. (b) 3
2

3
22

2

1
sin

2

1
xyyxCab =×××==∆ . 

88. (b) 
)sin(

)sin(

sin

sin

CB

BA

C

A

−
−=  

  ⇒  )sin()sin()sin()sin( BABACBCB −+=−+  

  ⇒  BACB 2222 sinsinsinsin −=−  

  ⇒  222222 2sinsinsin2 cabCAB +=⇒+=  

  Hence 222 ,, cba  are in A.P. 

89. (a) standard problem   

90. (b) Sides are )1(),12(),1( 22 −+++ xxxx . The greatest side subtends the greatest angle. Hence 

12 ++ xx  is the greatest side. 

 Now 
)1)(12(2

)1()1()12(
cos

2

22222

−+
++−−++=

xx

xxxxθ  

 ⇒  o120=θ . 

91. (d) ooooC 607545180 =−−=∠  

 Therefore )sin2(sin2 CAkca +=+  

67.5° 

45° 

22.5° 

A 

h 

D C x B 
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                                    = 












 +=













+

2

31
2

2

3

2

1
kk  

 and b
b

ca
B

b
k

o
2

2

31

75sin
2

sin
=













 +=+⇒= . 

92. (c) 
B

A

b

a

B

A

sin

sin

cos

cos ==  ⇒ ABBA cossincossin =  

  ⇒ 0)sin( =− BA  ⇒ 0sin)sin( =− BA  

  ⇒ 0=− BA       ⇒ BA =  

  Similarly, CBA == . Hence it is an equilateral triangle. 

93. (c) We know that in triangle larger the side larger the angle. Since angles BA ∠∠ ,  and C∠  are in 

AP. 

 Hence oB 60=∠  
a

a

ac

bca
B

20

81100

2

1

2
cos

2222 −+=⇒
−+=  

  ⇒  019101019 22 =+−⇒=+ aaaa  

   652
2

7610010 ±=+⇒
−±= caa . 

94. (d) Here 
s

bsCA −=
2

tan
2

tan  

  bssbs
s

bs
3233

5

2
.

6

5 =⇒=−⇒
−=  

  ⇒  bcba 3=++  or bca 2=+ . 

  ∴ a, b, c are in A.P., also sinA, sinB, sinC are in A.P. 

 

 




