PROPERTIES OF TRIANGLES

SYNOPSIS

NOTATION: (i) In triangle ABC the sides BC, CA,
AB are denoted by a, b, c respectively. The angles
BAC,CBA, ACB are denoted by A,B,C
respectively. The semi perimeter of the triangle is
denoted by ‘s’. The area of a triangle is denoted by
A.

.. _a+tb+c
(i) s ==
CIRCUMCIRCLE: The point of concurrence of
the perpendicular bisectors of the sides of a triangle
ABC is called the circumcentre and is denoted by
‘S’. Itis equidistant from the three vertices of the
triangle i.e. SA=SB=SC=R.
The circle with centre S and radius R passes through
the three vertices of the triangle is called the
circumcircle, S is called circumcentre and R is called
circumradius.
INCIRCLE: The point of concurrence of the
internal bisectors of the angles of a triangle is called
the incentre and is denoted by I. It is equidistant
from the sides. The circle with centre [ and the length
of'the perpendicular from I to any side of the triangle
as radius touches the sides of the triangle internally
and this circle is known as Incircle. The radius of
the incircle is called inradius and is denoted by ‘r’.
EX-CIRCLES: The point of concurrence of internal
bisector of the angle A and external bisectors of the
angles B and C is called the excentre opposite to A

and is denoted by “ 7,°. The circle with centre I
and the perpendicular distance r, from I, to any one
of the three sides as radius is called the excircle
oppsite to A. Itsradius r| is called the ex-radius.
The Centres of the remaining two excircles opposite
to B and C are denoted by L, I, and their radii are
denoted by, 1..

e Sine Rule :

a b ¢
SinA SinB Sin
a=2R SinA,b=2R SinB,¢c=2R SinC
e C(Cosine Rule :
a’=b?>+c?-2bc Cos A
b>=c*+a’-2caCos B
c¢’=a’+b?>-2abCos C

C=2R

b*+c*—a’
CosA=——,
2bc

c’+a’-b’
CosB=———
2ca
Cos C a’+b>—c’
osC=——"—"7"
2ab
Projection formulae :

a=bCosC+cCosB
b=cCosA+aCosC
c=aCosB+bCos A

1 1
bc SinA= —caSinB

) 2
1L b Sin C
= abSin
= s(s—a)(s—b)(s—c)
= 2R?SinA Sin B Si C_a_bc
= inASInBSinC= "
2A 2
SinA= "= =—1/s(s—a)(s—b)(s—c)
bc bc
2A 2
SinB=—— =—+/s(s—a)(s —b)(s —¢)
ca ca
2A 2
Sin C= = =—/s(s—a)(s—b)(s —¢)
ab ab
i é B s—bls—c
M5 bc
. B |(s—o)(s—a)
sin =, [——————
2 ca
_C_ [s-a)Xs—b)
s 2 ab
A4 [s(s—a) B_ [s(s=b)
Cos ) = be , Cos ) o
C |s(s—c)
C —
08 2 ab
A |(s=b)s—c) (s—b)(s—c)
tan =4 ~ =——7 —
2 s(s—a) A

A m n—r
~s(s—a) \nn \\n+n

B (s—c)s—a) :(S—c)(s—a)

2 s(s—b) A

A |-
- s(s=b)  \nn 1o+

tan
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C _ |-a)s—b) (S—a)(S -b)
tan 2 s(s—c)

A
Cos(s— c) nr, r1+r2
B
2

A s(s—a) s(s—b)
22279 ot il Gl
° Cot2 N A
L)
2 A

e Napier’s Formulae : Tangent ruel

B-C b-c A (b-c B+C
tan = cot—= tan
2 b+c 2 \b+c 2
(C—A (c—a B (c—aj (C+
tan = cot—= tan
2 c+a 2 \c+a

(A—B (a—b
tan =
a+b

o Mollweide formulae:

sin B-C coS B-C
b—c 2 b+c 2

a cosé a sin —
2
Szn(C_A) COS(C_A)
c—a 2 ) cta 2
b Cos — b SinE

2, .2 .2 2, .2 1.2
o CotA=l+C 2 ~yp_o+a b
4A
2 2 2
Corc =@ tb —c”
4A
a’+b* +c?
° COtA+COtB+COtC=T

A B C )
e IfCot > COZ‘E, COl‘Eare in A.P. then a,b,c are

alsoinA.P.
e IfCotA, cot B, cot C are in A.P. then a%,b%c? are
alsoinA.P.
. A .,B .,C .
e Ifsin? E’SIH E,Sln 5 are in H.P. then a,b,c are

alsoin H.P.

A
r= ST (s-a)tan — =(s-b) tan — =(s-c) tan

2 2 2
a B b B
C0t£+cotg C0t£+C0té
2 2 2
c
= y = 4Rsin£sin£sin£
Cot—+ Cot — 2 2 2
2 2
n = :stanéz(s—b)Cotg
s—a 2 2
B
=(s—c)Cot—
(s—c) 5
a A B C

:—C =4R Sin—Cos—Cos—
tan—+4tan— 2 2 2
2 2

B A
7, = =stan—= (s —c)Cot—
) 5 (s—c) 5

S_

C
=(s—a)Cot—
(s a)o2

= % =4RCCos ﬁSin ECos £
tan 5+tan— 2 2 2

C B
7= =stan—=(s—a)Cot—
3 5 (s—a) 5

S—C

A
=(s—b)Cot =
(s )02

S —— 4R cosécosgsing

tan—+ tan —
2 2
I 1 1

non n

1
r

— A2
I = A
rrtrrtrr, =s?
— Q2
r(rl +r2+r3) ab+bctca-s

(i)r,+r,+r,-r=4R

A
rl-r=4Rsin25’r2+r3=4RcoszE ;

r,-1 =4R Sin* B/2,r, +r, = 4R Cos’B/2
r,-r=4R Sin* C/2, 1, + 1, = 4R Cos’C/2
r-r +rtr,=4R cos A

r+r -r,+r,=4R cos B

r+r +r,-1,=4R cos C

(1) Inatriangle ABC

cosA+cosB+c0sC:1+%

(ii) sin A+ sinB +sinC = 2
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e (i) Ifthe sides of the triangle x, y and included angle cos A , cos B , cos C
is 60°then 3rdsideis /x* + y* —xy > ¢SinB asinC bsind
(i1) If the sides of triangle are x, y and included angle 1 A s 3
is 120° then3rdsideis \/x* + 3 + xy D R 2) R 3) R 4) R
e (i) The perpendicular AD, BE, CF drawn from || 6.  Xa’cos (B-C) =
vertices A, B, C of triangle ABC meet at point ‘O’ 1) abc 2) 2abc  3) 3abc 4) 0
called orthocentre. The triangle DEF formedby || 7.  b?sin2 C+c¢?sin2 B=
joining the feet of the perpendicular is called pedal A 2) 2A 3) 4A 4) A2
triangle of triangle ABC. y B C
(i1) Circumradius of pedal triangle is R/2 8. 4R cos - COS— cos =
i . 2 2 2
(ii1) The area of pedal triangle is
2AcosA cosB cosC D a 2) s 3) 4) 2s
(iv) The orthocentre of the triangel ABC is the o  4Rssi A sin B sin Cc
incentre of'its pedal triangle. ) Ssin 2 2 2
e IfSisthe circumcentre O is orthocentre, I is incentre, 1A 2) 2A 3)r 4)2r
I, L, I, are the ex-centres of triangle ABC then 41 B C
1) Al=rcosec(A/2); 10. s’tan < tan—tan—
BI =rcosec(B/2); CI =rcosec(C/2) 2 2 2
ii) AL, =r cosecA/2; B, =r cosec(B/2); 1) A 2) 2A 3)R 4)4R
WCI3=r3 cosec(C/2) b-¢c ,A c-a_ ,B a-b ,C
111)1%11 =a sec((CA//22)); 11, = bsec(B/2); 11. T, oS T ees A oS o =
3 O8e¢ )R 2 3 4)0
iv) LI, =a cosec(A/2); LI, = bcosec(B/2), ) )s )t )
LI, = c cosec(C/2) 12. Zlcosz g -
A B C
° IfcotE:cotE:cotE=k:l:mthen E
1o 2) — 3)A 4) 3s
a:b:c=l+m:m+k:k+I abc
o If kr = Ir, = mr, then 13. cotA+cotB+cotC
2 2 2
aibic=l+m:m+kik+ a+b+c g 4FbEe
e Intriangle ABCif ‘AD’ is internal angular bisetor of 4A 4A
2bc A (a+b+c)’
A AD = cos— —_— 4) —
angle ‘A’meet BC at D, then bc 5 3) A ) A
HEVEL- 14 t A+cotB+cotC
. cot = = - =
1. X(btc)cosA= 2 2 2
I)s 2)2s 3)2(s-a) 4)4s | a+b+c 5 a’+b? +c2
sin(B - C) ) A ) T
2. ZT =
2 2
1) A 2)s 3)0 4) s 3) latbre). gy latbre)
B —c?) 4A 2A
3. e cosd = 15.  a’cotA+b*cot B+c>cotC =
Ds 2)0 3) A 4) 2A 1) A 2)2A 3)3A 4)4A
4. YacosA= 4 B . C
1) 4R cos Acos B cos C 16. In AABC,abc SIHE szsmf =
2) 4R sinAsinBsin C
3)2RsinAsinBsinC A’ S
4) 2R cos Acos B cos C DA 2)T 3) s 4) A>
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17. In AABC, za sin(B—C) = 31. If A=60°, then the value of
I)abe  2)2abc  3)3abc  4)0 (1 2 +2j(1 +%_%j=
Za2 sin(B-C) _ © ¢
18. T AABC, 2~ 13 )2 3)1 4) 4
Dab )b 3)ca 40 5 2C Sm(B;Cj _
19. In AABC Zazsm(B_C) ’
. In —_—
ABES L GnBsinC o B=C (B=C
Ja+b 2)b+c  3)c+a 40 D 2 2) 2
b*—c* .
20. In A ABC, ). 2c sin2A4= 3 sin(A_Bj " COS(A—B)
a 2 2
10 2)a?+b> 3)b>+c? 4)c?+a’
21. In AABC, ) a’sin(B-C)= 33, (b+c)sin§
1) &*b3c® 2)3abc  3) 35222 40
) a’b’c ) ) 3a*b’c ) B4C (B4C
laz sinB sinC _ 1) acos 2 2) asin 5
22. In AABC, 7@ —
1) A 2) 2A 3)3A 4) 4A
) ) ) ) - (4
b—c , A 3) acos 4) asin| 7 +8B
23. In AABC, x| —_—|eos = 2 2
Iyabc  2)ab’c® 3)3abc  4)0 3q 2Cnd
2A -«
24, InAABCifacosA+bcosB+ccosC=7 (B+CJ . (B+CJ
1) cos 2) sin
thenk =
I)r 2)R 3)s 4)R?
o peo59)  pan(E5S)
25. In AABC ) 2 ) 2
A B C C B
- —+(c—a)cot—+(a—b)cot— 2 — 2 = —
(b-c) cot 5 (c—a) 2 (a—b) 2 35. bcos 5 tccos’ S
1) abc 2)ab - be - ca s 2)s-a  3)s-b  4)s-c
3) 3 abc 4)0 36. a(cosC-cosB)=
26. Y a’(cos’B-cos?C)= C C
1)0 2)1 3)2 4) 3 1)2(a-b)coszz 2) 2(a+b)cos23
sin A (a—bcosC)
27 . = 2 4 2 4
* sinC (c—bcos A) 3) 2(b-c)cos 5 4) 2 (b+c)cos B}
-2 2) -1 3)0 4)1 A
37. asin®> — + csin? — =
¢ A ¢ B C 2 2
28. (at+b+c) an5+ an? tanEZ s 2)s-a  3)s-b  4)s-c
De 2)c/2 3)2c 4)3c a(cos B+cos C)
38.
2(b+c)
C 2.2C_
29. (a-b)2c0523+(a+b) sin” —- “[EAMCET-04] 4 y
1) cos® — 2) sin® —
e 2)c/2 3) 2¢ 4) ¢ 2 2
30. If a(bcosC +ccosB)=2ka?,thenk= , A , A
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39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

tan£+ tanE
(a+b+c) 5 2 )=

A B
1) 2¢ cotE 2)2000‘[5
C C
3) 2¢ cot 5 4) 2c tan 5
If b + =1 then
c+a a+b
1) A=60° 2) B =60°
3) C=60° 4) A=90°
b L
If 2 g2 2 p2 , then
1) A=60° 2) B =60°
3) C=60° 4) C=90°

Atriangle ABC is such that aCosA=bCosB, then
the triangle is

1) right angled

2)isosceles

3) right angled or isosceles

4) equilateral

If SinA+Sin’B=Sin’C, then the triangle is
1) isosceles 2)right angled
3) equilateral 4) scalene

If the cosines of angles of a triangle are
proportional to opposite sides, then the triangle is
1) isosceles 2)right angled

3) equilateral

4) 1sosceles or right angled

In triangle ABC, if .r =t,.r,, then the triangle is
1) equilateral 2) isosceles

3) right angled 4) scalene

In AABC, if bCosA=aCosB then the triangle is
1) right angled 2) isosceles

3) equilateral 4) scalene

If the circumcentre of a triangle lies inside the
triangle then the triangle is

1) right angled 2) acute angled
3) obtuse angled 4) scalene
i A B C
Ifa, b, carein A.P., then Cot—, Cot—, Cot—
2 2 2
are in
1)A.P. 2)GP. 3)H.P. 4)A.GP

Ifthe angles of the A ABC arein A.P., then
a’+c-ac=

1)be 2) b’c 3) abc 4) b’
) A C

Ifa, b, care in A.P. then CotE Cotz =

1 2)2 3)3 4)4

51.

52.

53.

54.

55.

56.

57.

38.

59.

60.

61.

62.

63.

64.

65.

Ifa=5,b=6,sin A=15/6,then B=

D= 2) n/2 3) n/3 4) n/4
Ifa= .3 +1,b=2,B=45° then A=
1) 30° 2) 60° 3)75° 4) 45°
Ifa= .3 +1,B=30°, C=45°, then c=
1)2 2)3 3)4 4) 1
IfA=30°b=8,a=6,B=Sin'x, thenx =
1)1/2 2)1/3 3)2/3 41
Ifa=10,R=5,then A=
D= 2) n/2 3) n/3 4) n/4
Ifa=4,b=5,C=60°, thenc=
)23 2) J21 3) 8 4) 14
Ifa=4cm,b=5cm, ¢ =7 cm, then cos E=
) 1/4/5 2) l/ﬁ
3) J32/35 4) 2/3

A
Ifa=4cm,b=7cm,c=9 cm, thentan 5=
D145 2)1/20 3) 420 4)2/3
Ifa=13cm,b=12cm, c=5 cm, then sin 5=
D15 2) 1/\2  3)4/32/35 4)2/3
Ifa=13 cm, b=14 cm, c=15 cm, then tan(C/2)=
D15 2)U. 2 3)4/32/354)2/3
Ifa=7,b=7./3 andright angled at C, thenc =
)23 2) J21 3)8 4) 14

If the angles of a triangle are 30°, 45° and the
included side is /3 +1, then the remaining sides
canbe

D22 2)2,243 32,4 42,403

If 4,5 are two sides of a triangle and the included
angle is 60°, then its area is

1)3 2)5 353 433
Two straight roads intersect at an angle of 60°. A
bus on one road is 2 km. away from the
intersection and a car on the other road is 3 km.
away from the intersection. Then the direct distance
between the two vehicles is

)1km  2) 2 km 3)4km  4)/7 km

Ifthe length of each side of an equilateral triangle
is 10 cm, then its circumradius is

1)1043  2)3 10 3)3/ 410 4)10/43
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66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

Ifthe sides of a triangle are 8,15,17, then the radius
of'its circumcircle is

1)15/2 2)13/2 3)5/2 4)17/2
Ifthe sides of a triangle are 5,7,8, then its area is

1)1043 2310 3)3/J10 4)10/43

If the sides of a triangle are in the ratio x : y :

2+ Xy + y2 , then the greatest angle is

1| x+y
1) 90° 2) 120 3)Cos (EJ 4) 30°

If the angles of a triangle are in the ratio 2 : 3 :5,
then the ratio of the greatest side to the least side

IN]
D2: 10-245 2) 4:10-245
3)2:410+2+/5 4)74:310+2+5

In a triangle ABC tan A +tan B+tan C=3 /3,

then the triangle is
1) isosceles 2)right angled
3) equilateral 4) scalene

The radius of the circumcircle of an isosceles
triangle PQR is equal to PQ (=PR), then the angle
Pis

1) ©/6 2) n/3 3) n/2 4)27w/3
Inarightangled A ABC, sin* A+sin® B+sin’ C =
o 2)1 3) -1 4)2

Iftwo sides of a triangle are 3 feet and 12 feet and
included angle is 150° then the area of the triangle

in square feet is

1)36 2)24 3)72 4)9
Ifb+c—3athenTan§Ta 5"

1)1/2 2)1/3 3)1/4 4)1/5
In A ABCif

(SinA+SinB+SinC) (SinA+SinB-SinC)
=3SinASinB then C=

1) 30° 2) 45° 3) 60° 4) 120°
In A ABCifa=30,b=24, c=18then A=

1) 16 2)216  3)J216 4)17

Ifthe sides of a triangle are 4 cm, 5 cm, 6 cm then
ratio of the least and greatest angles is

D1:2  2)2:1  3)3:4  4)5:6
If7,4./3, \[13 are the sides of A ABC then
least angle is

1) 45° 2) 60° 3) 90° 4) 30°

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

If the sides of a triangle are 17 cm, 8 cm, 15 cm
then its circumradius in cm is

1) 17 2)7.5 3)8.5 4)4
If3+./3 cm; 3-,/3 cmand 60° are two sides

of atriangle and included angle respectively then
its third side in cm is

1)3 2)3J2  3) \J6 4)4./2

If the sides of A ABC are 56 cm, 65 cm, 33 cm
then its greatest angle is

1) 60° 2) 120° 3) 90° 4) 30°

In A ABCifb=,/3,c=1,A=30°then C=

1) 30° 2) 45° 3) 60° 4) 90°

If the two sides of a triangle and included angle
are a=(1+,/3) c¢m, b=2 c¢m and C=60°
respectively then A=

1) 60° 2)120°  3)75° 4) 45°

If two angles of a triangle are 30° and 45° and
included side is /3 +1 cm then the area of the

triangle is

1)\/§+1 2)\/5—1 3)\/§+1 V3 -1
2 2 242 242
1 1 1
—t—t— _
non n
L1203
) ) ) A
1. 1. 1.1
’,12 7’22 7"32 7"2 =
a+b+c a’+b*+c?
2) —F—
A A
a*+b*+c? a +b +c
S L
acotA+bcotB+ccotC =
1) r+R 2) 2(r+R)
3) r-R 4) 2(r-R)
sin2é+sin2E+sin292
2 2
) 2+ — 2) 2- —
) 2R ) 2- 5%
Y ) 4R
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y B C 99. If p,, p,, p, are respectively the perpendiculars
89. r’cot Ecot 5 cot 5= from the vertices of AABC to the opposite sides,
then
a 111
1) A 2) 2A 3) 4A 4) 5 L ——t—=
b Py P
( A B CJ
90. r|cot—+cot—+cot— | = 1 1 1 1
222 I R
h r r
1)A 2) s 3) 2s 4) 2A
C A B S T S
91. r1tan E+r2 tan3+r3 tanE = 11. P D, D -
- - D 2) ) I
B-C C-4
92. (r+r)tan 5 +(r+r,) tan 5 +(rtr,)tan d N € s
~cosd cosB cosC
A8 _ op b
2
1)2s 2)s 3) A 4)0 1 1 1 1
93. (r,-1)(r,-1)(r,-r)= 2 r 2) R 3) h Y 73
2 .
1)4Rr 2)4Rs 3) 4RA 4) 4Rr iv. p,p,p, =
94. rr,trr trr = , 220 22 .
l)S 2) Az 3) 32 4) 2A2 1) a i 2) a 2C 3) a 3C 4) a 2C
L1 1 8R 8R 8R 8R
—t—t— =
95 bc ca ab bp, cp, ap;
v. ——t—+t— =
1 1 c a b
Dora 2 oge VW D 2RA a+b+c ,, @b+
2R ) 2R
dl r £
96. + + =
(s=b)(s—¢c) (s—c)s—a) (s—a)(s—b) 0 24b +c a+bte
3) 2R? Y TR
N N N R
) r ) r ) r ) r 100. a*cot A+b*cot B+c’cotC =
roor 1)A 2) 2A 3) 3A 4) 4A
97. LA = 101. In AABCIf (r, +1,) (r,+1,)(r, + 1) = 4RK
then K=
1 1 2 2
1 1+L 2) —+— 1) s 2) A 3) A 4)s
r 2R r R K
102. In AABC if r r,r, = — thenK =
1 1 1 1 b2 r
3) r R 4) r 2R 1) s 2)s? 3)A 4) A?
ab -nr,
acosA+bcos B+ ccosC 103. In A ABC, 7 B
o8. a+b+c Dr 2)r? 3)R 4)R?
r r 2r R 4
— — = - 104. In AABC (r, +r,) sec> = =
1) R 2) R 3) R 4) - 2 )
)R 2)2R 3)3R 4)4R
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105.

106.

107.

108.

109.

110.

I11.

112.

113.

114.

115.

116.

LL0=

1)4R 2)r-s

3)rs? 4)R

4(r r,+r,r,+rr)
1) atb+c 2)(atbt+c)* 3)2/r 4)3/r

nor npor n-or
a b c
A7R7s +1§+r3 2) r,+r,+r,
n+n+n n+n+n
VT Y T
A
rr, cot 5
A C ,
1) A 2)tan — 3) cot — 4) sin
2 2
A
1,1, tan 5=
I)a 2) b 3) c 4) A
(r, +1,) tan ¢ =
1 2 2
1) a 2) b 3) ¢ 4)0
C
(r,-1) cot 5=
1) a 2) b 3) ¢ 4)0
(r, + 1) sec? ¢ =
1 2 2
A
1) (r, + r,) sec? 5 2) 11,1,
3)A 4)s
r’cot? 4 .cot?> — . cot? ¢ =
2 2 2
A
1) (r, + r,) sec? B 2) 11,1,
3)A 4) s
B C
4 R rcos Ecos Ecos 5=
A
1) (r, + r,) sec? 5 2) 11,1,
3)A 4)s
r? cot 4 . cot 5 . cot £=
2 2 2
A
L. (r,+r,) sec’ 5 2. 11,1,
3.A 4.s
c(acosB-bcosA)=
1) a®>-b? 2) a’+b?
3) b*-¢? 4) b*+¢?

117.

118.

119.

120.

121.

122.
123.

124.

125.

126.

127.

128.

129.

130.

131.

rn

nn B

1) tan® (A/2) 2) tan? (B/2)
3) tan*(C/2) 4) cot? (A/2)

(r,-1)(r,+r) =
1) a? 2) b? 3) ¢? 4) a’b?

rr tr =
1) ab 2) be 3) ac 4) a/be
e
r| cot—+cot— | =
2 2
1) a 2) b 3) ¢ 4) A

Ina AABC, ifa,b, care in A.P. thenr , r,, 1, are
n

1)A.P. 2) GP. 3)H.P. 4)A.G.P
In AABCifr =8,r,=12,r,=24 thenr =

1)2 2)4 3)5 4) 6

If a%, b%, ¢? are in A.P. then CotA, CotB, CotC
arein

1) A.P. 2) GP. 3)H.P. 4)A.G.P
In AABC, the tangent of half of the difference of
two angles is 1/3 the tangent of half of the sum of
two angles. The ratio of the sides opposite to
these angles is

1)1:2 2)2:1 3)1:3 4)3:1

Ifin AABC,b-c= 3.3, A =120" and the area

of AABC = # sq.cm, thena =
1)6 2)8 3)9 4)7

In a triangle, if the sum of two sides is x and their
product is y such that (x +z) (x - z) =y where z is
the third side then the triangle is

1) obtuse angled 2)right angled
3)isosceles 4) equilateral

. +C
Ina AABC, 2ac SIHT =[AIEEE-02]

1)a?+b*-c? 2)ct+at-b’
3)b*-¢?-a? 4)c?-a*-b?

In a triangle ABC, A : B : C = 3:5:4 then
a+b+cy2 = [ AIEEE 2002 ]

1)3a 2)3c 3)3b 4)2c
Ifinatriangle ABC,

cos3A + cos3B + cos3C = 1, then one angle must
be

1) 30° 2) 60° 3) 90° 4) 120°

If the radius of the incircle of a triangle with its
sides 5k, 6k and 5k is 6, then k is equal to

)3 2) 4 3)5 4) 6

If d,,d,,d, are the diameters of three ex-circles
ofatriangle then d\d, +d,d, +d.d, =

1) A2 2) 45°

3) 4A2 4. ab+bc+ca
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5. If a,B,y are the lengths of the altitudes of AABC,
LEVEL -1 : KEY then
172 23 3)2 42 5)1 6)3 vt 2 2C
7)3 8)2 9)1 1001 114 122 a B v (a+b+c)A 2
13)2 14)3 154 16)2 174 18)4 1o 2) 1 3) 2s 4) A
194 2001 214 22)1 234 242
254 26)1 274 283 294  30)3 JrAm
3Nl 322 333 343 3/ 33 || Spr(sinArsinBisinC)
373 382 393  40)l  41)3  42)3
230 a3 453 e 472 48)l Dl 2173 3174 41/2
494 503 512 523  53)1  54)3 7. a(mtrnr) =
552 562  57)3 582 592  60)4 ca-rn Br+n
614 621 633 644 654  66)4 1) r 2)
67)] 682 692 703 714 724
734 & 753 782 7). 78)4 2
793 802 813 821 833 84 3) ﬁ 4) abc
85)1 86)2 87)2 88)3 89)1 90)2 b2
onl 924 934  94)3 952  96)3 5
97)4 98)2 99)i-1,ii-4,iii-2,iv-3,v-2100)4  101)4 A LJF 1 + LJFL _
8. "2 2, 2).2 2 27 2=
1024 103)1 1044 105)3 106)2 1074 a+b +c* (" nT ono o
108)1 1094  110)3  111)3  112)  113)2 ,
1)1 2) 0 3) 4Rr* 4) 1/
114)3 115)3 116)1 117)1 118)1 119)2 9 P 3_ 2 42 +)r2 _ ) r ) r
: 1 2 3
bt e pen pod mop mp | DIOR-@TEI) DGR @rb-c)
3) 16 R?-(a®-b>+¢?) 4)16 R?-(a>-b*-¢c?)
LEVEL-II 10, n-r . n-ro_
a b
1. If a,p,y are the altitudes of a A ABC, then a/r, 2)b/r, 3)c/r;, 40
ot By 11. If p,,p,, p, are the lengths of the altitudes from
4 = the vertices of AABC to the opposite sides, then
cot A+cotB+cotC
acotA N bcotB N ccotC
1 1
1) X 2) A 3) 7 4) A2 P, P, P3
1. 1/r 2.1/R 3.1/ 4.2
5 bccosA+cacosB+abcosC: 12. If(a+b+c)(b+c-a)=3bc, then
: cot A+cotB+cotC 1) A=60° 2) B =60°
1 3) C=60° 4) A=90°
1) A 2) 2A 3) EA 4) A | | 3
13. If + = then
cot(A/2)+cot(B/2)+ cot(C/2) atb atc a+b+c
3. cot A+cot B+cotC 1) A=60° 2) B =60°
3) C=60° 4) A=90°
(a+b+c)2 a’ +b? +c? .
1) 5 >3 2 2y T 3 1
) a®+b% +c? ) (a+b +C)2 14. If ~ ="~ then
3) s 4) A >
=9()° — ()0
4. If o,B,y arethe lengths of the altitudes of A ABC, 3 é 2();(())0 i; Eé _ 69(;)°
then cosA+cosB+cosC _ 15, r4r,+1,-1,=
o B Y 1) 4RsinB 2) 4RsinC
I A 2) /A 3) R 4) 1/R 3) 4Rcos B 4) 4R cos C
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

rn
(r,+r,) |

1) a 2) b 3) ¢ 4) be

In AABC, if C=90° then R+r=
a+b b+c

1) atb 2) —— 3)b+c 4) —(/—

2 2
C

(r, +r,) tan 5=

1) a 2) b 3) ¢ 4) ab

If 2R+r=r,then

1) A=90° 2) B=90°

3) C=90° 4) A=60°

In AABCif r -r=r,+r,, then

1) A=90° 2) B=90°

3) C=90° 4) A=45°

The expression

(a+b+c)(b+c—a)(c+a—-b)a+b—c)
4h2c?

isequal to

1) cos’A 2) sin? A

3) cos A cos B cosC 4) sin A
n(n+n)

In A ABC \/1’11’24-}’27"3 +r3 N -

1) a 2) b 3) ¢ 4) a

I£SinC= —2 then the triangle

inC=7 ~ 5 - thenthetriangle is
1) right angled 2) isosceles

3) right angled isosceles
Fora A ABCitis given that

4) scalene

3
CosA+CosB+CosC= ) then the triangle is

1) isosceles 2) equilateral

3) right angled 4) scalene

If Sin’A+Cos?B+Sin’C=1, then the triangle ABC
is

1) isosceles 2) equilateral

3) right angled 4) scalene

If CotA + CotB + CotC =./3 , then the triangle
ABCis

1) isosceles 2) equilateral

3) right angled 4) scalene

If in a triangle ABC, TanA+TanB+TanC = 6

sin A-B cos A-B
a-b 2 . a+b 2

and ¢ (C) ’ c . (CJ
COS| — sin| —
2 2

TanA TanB=2, then the triangle is
1) right angled 2) obtuse angled
3) acute angled 4)isosceles

28.

29.

30.

If one angle of a triangle is 30° and the lengths of
the sides adjacent to it are 40 and 40 ,/3 , then the

triangle is
1) equilateral 2) right angled
3)isosceles 4) scalene

If one side of a triangle is double that of another
and the angles opposite to these sides differ by 60°,

then the triangle is
1) isosceles 2)right angled
3) equilateral 4) right angled isosceles

Ifthe diameter of any escribed circle of a triangle is
equal to its perimeter, then the triangle is

1) equilateral 2) isosceles

3) right angled 4) scalene

31. In A ABCifCosA=SinB-CosC then the triangle is
1) equilateral 2) isosceles
3) rightangled 4) scalene
3. n aABC, DXC _SnBrO)
S AABE T I  sing—cy e e
triangle is
1) right angled 2) isosceles
3) right angled or isosceles 4) scalene
~_SinB . .
33. InAABC if . —5=2CosA then the triangle is
SinC
1) right angled 2) isosceles
3) equilateral 4) scalene
34. In AABC, if a>+b?+ ¢?=8R? then the triangle is
1) right angled 2) isosceles
3) equilateral 4) scalene
35. In AABC, if \[3r+a= /3r+b=s then the
triangle is
1) right angled 2) isosceles
3) equilateral 4) scalene
36. In AABC, if 2Sin’B + 2Sin’C + Cos2A = 1 then
the triangle is
I)rightangled 2)isosceles
3)equilateral  4)right angled and isosceles
: 4 .., B . C
37. Ifa,b,carein H.P, then sz? , sz? , sz?
are in
1)A.P. 2)GP. 3)HP. 4)A.GP.
Sind ~ Sin(A-B)
38. If = then a2, b2, ¢ are in

SinC ~ Sin(B-C)

)AP.  2)GP. 3)HP. 4)AGP.

JR-MATHEMATICS

195

PROPERTIES OF TRIANGLES




39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

C b
If aCoszz +cC0s23 =5 then a, b, care in

[ AIEEE -2003 ]
4)A.GP.

r arein
4)A.GP.

1)A.P. 2)G.P. 3)H.P.
If (a-b)(s-c)=(b-c)(s-a) thenr , 1,,
1)A.P. 2)G.P. 3)H.P.
2Sin 4 Sin ¢
Ifa, b, care in A.P. then -2 2
. B
Sin E

1)1 2)2 3)3 4)4
If the angles of a right angled triangle are in A.P.,
then ratio of its sides is

1)3:4:5 )1:1: 2

3)2:3: 413 4)1:2:3

IfaSecA, bSecB, cSecC are in H.P. then a2, b?, ¢?
arein

1)A.P. 2)GP. 3)HP. 4)A.GP.

Ifthe perimetre of a triangle is six times the arithmetic

mean of the sine angles and the side ‘a’is unity, then
A =

T T T T

D% 2y 33 45

Ifa=13,b=14, ¢ =15 then area of incircle is
99 7 352 4

1) 7 2) @ 3) T 4) 7

If twice the square of the radius of a circle is equal
to halfthe sum of the squares of the sides of inscribed
triangle ABC, then

sin’A +sin’B +sin’C =

1)1 2)2 3)4 4)8
a’+b? )

IfC=90° thenm sin (A-B) =

1.1 2.2 3.3 4.4

Ifa:b:c=3:4:5, thensinA:sinB:sinC=

1)3:4:5 2)9:16:25

3)9:8:7 4)7:9:8

Ifa:b:c=7:8:9,thencosA:cosB:cosC=

1) 7:9:11 2)14:11:6

3) 7:19:25 4)8:6:5

Ifb+c:c+ta:a+b=11:12: 13, then

cosA:cosB:cosC=

1)7:9:11 2)14:11:6

3)7:6:5 4)8:6:5

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

A B C
If cot —ICOtEICOtE =3:7:9,thena:b:c=

2
1) 7:9:11 2)14:11:6
3) 7:19:25 4)8:6:5

Iftan A : tan B : tan C =1 : 2 : 3, then
sinA:sinB:sinC=

D) J5:3:242 2)3:242:4/5
Ifa=100,c=100,/2 and A=30°then the angle
B=

1) 105°or 15° 2) 45° or 135°

3) 60° or 120° 4) 30° or 60°
Ifr:R:r,=2:5:12,thenA=

1) 45° 2) 60° 3) 30° 4) 90°

If D is the middle point of the side BC of a
triangle ABC and AD is perpendicular to AC, then
1) 3b’=a%- ¢? 2) 3a>=Db?- 3¢?
3)b’=a-¢? 4) a> + b* = 5¢?

The area A of a triangle ABC is given by

A
A=a?-(b-c)’then Tan—=

2
1) -1 2)0 3)1/4 4)1/2
If the median AD of a triangle ABC makes an angle

o with AB, then Sin(A-a) is equal to

bsina 5 csin o b 4 c
c ) b csin o ) bsina
Ifthe bisector of the angle A makes an angle © with

BC, then Sin6 =

B-C B-C
l)Cos( > j 2)Sin( 5 J

3) Sin(B—%) 4) sm(C—%j

There exists a triangle ABC satisfying
1) TanA + TanB + TanC =0

SinA _ SinB _ SinC

2 3 7
3) (a+b)*=c*+aband /2 (SinA+CosA)=,/3
4)ya+b=c

2)

There exists AABC satisfying the conditions

1) bSinA=a; A<% 2)bSinA>a; A>%
T T
2) bSinA>a; A> 5 4) bSinA<a; A> o b=a
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61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

If the area of a triangle is 96 and the radii of the

escribed circles are 8, 12, 24, then the greatest side
of'the triangle is
1) 18 2)20 3)16 4) 30

Ifa=7,b=_8, ¢c =9 then the length of the line
joining B to the midpoint of AC is
1)5 2)8 3)7 4) 10
In atriangle ABC, angle A is greater than angle B. If
the measures of angles A and B satisfy the equation
3Sinx - 4Sin’*x - k=0, 0<k<1, then the measure of
angle Cis

2r 57
3) 3 4) 6

s s
1)5 2)5

IfA ,A,,A,, Aarerespectively the areas of the ex-
circles and in-circle of the AABC, then

1 1 1
+ +——_
AN

2 1 1
DTx D7a Y3/a 9VAa

If the length of the side of an equilateral triangle is

2./3 emthenits circumradius in cm is

1)1 2)2 3)3 4)4
If AD is perpendicular to BC of AABC such that
BD:CD:AD=2:3:6thenA=
1) 45° 2) 60° 3) 30° 4) 90°
In AABC if Cos3A+Cos3B+Cos3C=1 then one
angle of the triangle is
1) 60° 2) 90° 3) 120°  4) 135°

2y 2z 2z 2x 2x 2y '
IngJrg;, 5 x+5 'S y+5 . are the sides

of a triangle then its area is

4 x vy z
D 25\y z x 2)xyz

3)1 4)x+y+z

If 6, 10, 14 are the sides of a triangle then its obtuse
angle is

1) 110° 2) 1200 3)135°  4)115°

In A ABCifa=13,b=14,c=15 then Ta 5=

1 3 2 16 3 h 4 =

)7 ) V3 NG

In A ABC ifa*=bc then
CosA+Cos2A+Cos(B-C)=

1 2)2 N2 40

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

2+/b A
In AABC if a=(b-c)Sec g then 5 c Sin? =
—C
1)Cos®  2)SecO 3)TanO 4)CotO

In A ABC if CosACosB+SinASinBSinC=1 then
a:b:c=

HN1:1:2 2)1:1: /2

3)1: 2 :1 4) J2 :1:2

In AABC, r=1, R=4, A=8 then the value of
abtbctca=

1)18 2) 81 3)72 4)27
If O is the orthocentre of AABC then OA=
1) RCosA 2)2RCosA

3) 2RCotA 4) RCotA

If O is the orthocentre of AABC then the
distance of O from the side BC is

1) 2R CosB CosC 2) 2R CosC CosA
3) 2R CosA CosB 4) R CosB CosC
In AABC, area of incircle : area of AABC =
DR Tan% TanE Tan—
2) T Coté CotE Co‘[g
2 2 2
3H1:1
Hhm:r

If1is the incentre of A ABC then AI=

. B . C A
I)Rsin— sin = 2) cos ecz

2 2

. A . C . B . C
3) 4Rsin > sin 2 4) 4R sin > sin >
ABC is atriangle in which B=45°, C=120°. If a=40
then the length of the perpendicular from A on BC
produced is

1)20(3 +4/3) 2)20(3-4/3)

3)20./3 4)10(3+4/3)

ABC is aright angled triangle of which A is the right
angle BD is drawn perpendicular to BC and meets
CA produced in D. If AB=12, AC=16, BC=20
then BD=

1) 15 2)25 3)10 4) 225

In A ABCifr=4,r,=4,1,=6 then the triangle is

1) right angled 2) equilateral

3)isosceles 4) scalene

Ifthe sides of a triangle are /2 , J6 , /8 then the

angles of the triangle are
1) 30°, 75°, 75° 2) 45°, 45°, 90°
3) 30°, 60°, 90° 4) 60°, 60°, 60°
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83. In AABC if the angle A, B, C are in A.P. then || 93. Ifinatriangle ABC,

a+c a? +b* +¢? = ca+ab/3 »thenthetriangle is

Jai—act¢? 1) equilateral

2) right angled and isosceles

1) Cos (A;Cj 2) 2Cos (ﬂj 3) right angled with one of the acute angles
2 2
V4
A-C A+C ing —
3) zsm(Tj 4) 2COS(2) fneasuting
. ) . 4) obtuse angled
84. Ifthe median of A ABC through A is perpendicular i
to AB then TanA+2TanB= 94. Intriangle ABC, a=4,b=3 and /4 = ¢0°.Thenc
D1 2)-1 3)2 4)0 is aroot of the equation [ AIEEE - 2002 ]

1) ¢2-3¢+7=0 2)e?+3¢-7=0

63
85. Inatriangle , a=26; b=30 and cos C=——. Then
8 65 3)c?+3¢+7=0 D c?-3¢-7=0

r,=
13 2)4 3)16  4)48 a b c
86. If o2 — 42 4+ p? and 2s=a+b + ¢, then the value 95. If in triangle ABC b ¢ a —0. then
of'4s(s-a) (s-b) (s-c) is c a b
1)s* Dbt 3 cta® A a’h? cotA-+cotB+cotC=
87. Ifthesidesofatriangleare 2 + y +1, 2x +1 and { {
x? —1, then the greatest angle is D33 243 3) E 4) m

D75°  2)90° 3)105° 4)120°
88. Ifinatriangle ABC, 3 sin A=6 sin B= 2\/3 sin C,

then the angle A is

1) 30° 2) 45°  3)60° 4 90°

96. The ratio between the circumradius and inradius of
aright angled isosceles triangle is

1)2:1 2) (V2 +1):1
31 (V2 -1) 4 (V2 +1):v2

A B
89. Inanytriangle ABC,1 —tan B} tan| — |=

2 R
iy b 97. In triangle ABC, 7 = i and 7, = 7r. Then the
D a+b+c 2) a+b+c measure of angle A=
3 4) art n= 2 »i  HZ
)q+b+c )a . )12 )6 )4 )3
90. Intriangle ABC, the length of the altitude drawn || 98 The radius of the excircle opposite to any vertex of
from Ato BCis an equilateral triangle of side ‘a‘ is
asin BsinC 5 bsin Csin 4 B p
sin A ) sinB a 27 3) \/55 4) f3a
M M 99. The sides of a triangle are integers. The cosines of
sinC sin A its angles are
. 1+ Cos(A-B)cos C 1) integers 2) rational numbers
91. Intriangle ABC, 77 cos(A~C)cos B 3) irrational numbers
. a’ +b? ” a’ +b? 1 4f)'eith.er raltioAnglé)r irrational
b2 + 2 22+ 00.1 1ntr1ar;ge ,
4’ —b> . 4’ —b> 2cos +cosB+2c0sC=£+i, then the
3)bz_cz )az_cz a b c bc ca
92. If in a triangle ABC, in the usual notation, value of the angle A, in degrees is
B-C 1) 30 2) 60 3)90 4) 120
20005( )=b+c and B = (C, then the tan C
measure of the angle A is 101.1fa=7, b=8, c=9, then tan A
)3 )4 )6 )2 1)1 2)2 3)3 4)Z

JR-MATHEMATICS 198 PROPERTIES OF TRIANGLES




102.

103.

104.

105.

106.

107.

108.

109.

110.

I11.

112.

113.

114.

IfA=60°,A = 10+/3,5=10, then a=
D1 2)3 3)5 4y7

A
Inatriangle ABC, B=9()°, then the value of tanz =

b+c b-c a+c a—c
D b-c 2) b+c3) a—c4) a+c

If 3R=4r, then cos A+cos B+cos C=

7
1)4 2)7 3)1 4)Z
If o =8,r, =12,r, =24, then C=
NE nE 5 4T
T

R
In the triangle right angled atA, cos ™' [ ] is
hth

1) 30° 2) 60°  3)90° 4)45°
If c =90°, 1+sinA-sinB=
P A e Rt
2R R R R
Ifin AABC,A=B-C=60",then —— =
b+c
1 1 1
1 2) 5 3) 5 4) Z
bcosC+ccosB
cos A4 B
2abc abc
Doavree Pvie-a
abc 2abc
Vorcra Ve a

If A is the area of triangle whose sides are a,b,c
then the area of the triangle with 2a,2b,2c¢ as the
sides is

1)2A 2)4A  3)8A  4)16A
In AABC, r:R:r, =2:5:12.ThenA=
1) 30° 2) 45°  3)60° 4 90°

In AABC, the sides are in the ratio 7:5:4. Then
rR=

1)35:12  2)35:16 3)12:35 4)16:35

In AMBC, 4 sinA cosB=1 and tanB=3tanA.
Then sinC=

1 1 2 1 3 3 4)1

)5 I b
a-c

Ifin AABC,A=3C, then e =

1 sinE 2 sing 3 cosé 4 cos£
) 2 ) 2 ) 2 ) 2

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

The perimeter of a right angled triangle is six times
the smallest side. If ¢ is the smallest angle, then tan
a =

5 3 12 4
D 2% 5 93
ABC, A'B'C" are two triangles such that
A+A'=180°,B=B'. Then
1) aa'=bb'+cc' 2) ab'=ba'+cc'
3)a'b=b'ctc'a 4)bc'=b'ct+ba’
Sin A and Sin B are the roots of the equation
c*x* —c(a+b)x+ab=0.ThenSin C=

1 1

)0 2) ) 3) E 4)1
The roots of x2 —24/3x+2 =0 represent two

sides of a triangle. If the angle between them is 3

then the perimeter of the triangle is

1) 23+6 2) 23 ++/6
3) 342 +6 4) 372 +4/6

The base of a triangle is 80 and one of the base
angles is ¢(° . If the sum of the lengths of the other
two sides is 90, then the shortest side is

1) 15 2)17 3)19 4)21

In A4BC, if sin A+sin B+sin C=,/2 4 1 and cos

A+Cos B+cos C=,/3 the triangle is

1) equilateral 2)right angled
3)isosceles 4)right angled isosceles
sin” A +sin 4 +1
AABC, :
In any Z( sin A is
always greater than
1

19 2)3 3)27 4) 3

sin® 4+sin 4+1)
Inany AABC ,T1 sin A is always
greater than
)9 2)3 3)27 4) 81
Ifa,b,c are in A.P and the greatest angle is A, and

the least angle is C, then 4(1 — CosA4)(1— CosB) =
1) Cos A-CosC 2) Sin A-Sin C

3) Sin A+SinC 4) Cos A+Cos C

If A,B,C are the angles of a triangle be in A.P and
satisfy the relation

Si2A+B)=SilC— 4) = SilB+2C)=1/2

then the values of A,B,C respectively

1) 45°,75°,60° 2) 75°,60°,45°

3) 60°,60°,60° 4) 45°,60°,75°
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125.In AABC, A =

1)r, (s-b) 2)r,(s-c) 3)r,(s-a) 4)1,(s-¢)
126. In A ABC

cos® A+cos’ B+cos’ C =

cos Acos B+ cosBcosC +cosCcos 4

then the triangle is:
1) equilateral 2) acute angled
3)isosceles 4) right angled

127. The sides of a triangle are in ratio 1 : ﬁ -2, then

angles of'the triangle are in the ratio
1)1:2:3 2)1:3:5
3)2:3:4 4)3:2:1

128. In atriangle ABC, (a +b+ c)(b +c— a)=1bc if

1) <0 2) 2>0 3)0<p<4 4) >4
9 cos2A_cos2B 3
gt b*
1 1 1 1
1) P 2) PER)
2 2 2 2
DTy Dty
130. If a=6, b=8 and ¢=10 then cos4C+sin4C=
1 i 2 z 3)1 4 E
) D3 ) )
131.1If 3Tan§.Tan% =1 thenab,carein
AP 2)GP 3)H.P 4)A.GP.
132.1f Cosa = L,Cosﬂ =
b+c c+a
c
Cosy =—— then
a+b
Tan2g+Tan2£+Tan2%=
1)3 2)2 31 40

133. In atriangle two sides are of length 20 and 21 and
the sine of angle between them is equal to 0.6 then
the third side is equal to

1)13 ory/1513 2) 14 or /1315
3)15 or /1531 4) 17 or /1531
bsecB +csecC
134'2 tan B +tanC
1) 2R 2)4R 3)6R 4) 8R

135. The sides of a triangle are in A.P and its area is
(3/5) x (area of an equilateral triangle of the same
perimeter) then the area of the A leis

1) ﬁbz 2) ﬂbz
20 20
343 (a +b JZ 33,
) 203 KAT
136. In a triangle ABC iftan C<0then C is
1) Acute 2) Obtuse
3) Rightangle 4) Acute or obtuse

137.If the sides of atriangle are in A.P and difference

T
between the greatest and least anglesis —, then

2
(B
Sln(zjz
1 1 1 3
by N Ve Yy
b+tc—a c+a-b a+b-c
138.If 4 = 3 = > , then
Cos A=
5 3 2 1
1)7 2)7 3)7 4)7

139.1f °S’ is the circumcentre of a triangle ABC and
ZSAB=/SBC=/SCA = 6, thensing=

LB

R

140. If acircle is inscribed in a right angled triangle having
right angle at B, then diameter of'the circle is

1
D1 2)5

1)AB+BC-AC 2)BC+CA-AB
3)AC+AB-BC 4)AB+BC+CA
141.1fa:b:c=3:4:5,then 7, : 7, : 1y =
1)5:6:7 D)1:2:3  3)2:3:6 4)4:5:6
142.In a AABC, r=
. A. B C
1) 4R s1n3s1n5c0s5 2) 41, +1,
a
3)4R cos A 4) B C
cot—+cot—
2 2

143. Inatriangle ABC if C = 9(° then
a’+b* | .
{az—bz sin(A—-B) =
D1 2)2 3)3 4)4
144. In a triangle ABC if 2a=,/3p 4 ¢ then
De? =a® +b* —ab
2)a* =b* +¢?

3)b? =a’ +¢? —ac\/g
4)ya=b=c
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cosB+cosC
145.In AABC, ——————=
1—cos A
1b+c 5 bc i b+c 4 a
)l—a )l—a ) a )b+c

146.In AABC if coté cotE—C'cotEcotg—a-
.In 1 5 ) ; > > ;

dcotgcoté—bth ! + ! + I _
an > > en s b

s—a s—c¢
1) -1 2)0 3)1 4)2

147.In AABC, (a*-b? - ¢?) tanA + (a? - b> + ¢?) tanB
1) (a>+b*-c?)tanC 2)(a?+b?+¢?) tanC
3)0 4) (a* - b* - ¢H)tanC

148. In APQR as shown in the figure given that
x:y:z=2:3:6then ZQPR =
1) n/6 2) n/4 3) n/3 4) /12

149.In AABC, ifa=5;b=4, A= /2 + B then tanC=
1) 9/40 2)1/40  3)1/9 4) 8/31

150.1fr , r,, r, are the radii of the escribed circles of a
AABC and ifr is the radius of its incircle thenr r,
r,-1(r,r,tr,r,+r,r)=
10 2)1 3)2 4)3

151.1f in a triangle, R and r are the circumradius and
inradius respectively then the hormonic mean of the
exradii of the triangle is

1) 3r 2)2R

HR+r 4)12R

152.InaAABC; A=n/3 and b:c=2:3. If tan0 = g;

0 <0< 7/2 then
1) B=60°+0 2) C=60"+0
3) B=90"-0 4) C=60"-0

153. If the length of the sides AB and AC of a AABC
are 3 cm and 6 cm respectively and if cosine of
angle BAC is 1/8, then length of the angle bisector
ofangle BAC s
1)3cm 2)2.5cm 3)3.5cm 4)4cm

154.1f two sides a, b and angle A be such that two
triangles are formed, then the sum of two values of

the third side is
1) 2bsinA 2) 2bcosA
3) b/acosA 4) (c + b)cosA
. A B a+c-b
155.In AABC, sin—.cos—= k thenk =
1) cos(A/2) 2)sin(B/2)
3)sin(C/2) 4) cos(C/2)

156. The sides of a triangle are in the ratio 5:8:11. If ‘0’
denotes the angle opposite to the largest side of the

: 20
triangle, then tan 5=
1 7 7 7
D 21 2) 48 3) 3 X 12
157.Ina AABC, the median AD is perpendicular to AC.
Ifb=5andc=11thena=

1) 10 2)12 3) 14 4) /221
158.Ina AABC, if A=18° b-a=2, ab=4, then the

triangle is

1) right angled 2)isoscles

3)acute angled 4) obtuse - angled

159.In AABC; AD, BE and CF are the altitudes and R
is the circumradius then the radius of the circle
through DEF is
1)2R 2)R 3)R/2 4)3R/2

cosA cosB  cosC

7 19 25

160.1f in a AABC; =k then

-1/K 25 19
25 -1/K 7 |_
19 7 -1/K

1) -1 2)1 3)2 4)0

A B C
161.Ifcot5100t5:cot3=1:4:15 then the greatest

angle of triangle is

1) 60° 2) 90° 3) 1200 4) 135°
162.In AABC, if AD, BE, CF are internal bisectors of

A, B, C then

A 1 B 1
—.cosE+—cos—+—cos—:

AD BE 2 CF 2
L y Lol 1
abc ab bc ca
5Ll 2
a b c abc

163.In AABC if tanétanE+tamEtan£—g th
.In i 5 5 > > =3 en

atc
1)3b 2)2b 3)3b/2 4)4b

164. If the sides of AABC are in A.P and a is the smallest
side, then cosA =

3c—4b 3c—4b
2¢c 2) 2b
3 4c—-3b 2 a
2c c
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LEVEL -1l : KEY 5. Ifthesides ofatriangle': are Xy, \/(x*> + y> +xy)
then the greatest angle is

)1 2)2 3)1 44 5)1 6)4 1) 90° 2) 120°
7)4 8)l 9)1 103 114 12
131 143 154 16l 172 18
191 2001 212 221 232 24
253 26)2 273 28)3 292 30
313 321 332  34) 353 36
373 381 391  40)1 41l 42

1 Al Xy

3 3) cos 4) 300

5 x+y

3 6. Atriangle ABC has side c=2,/2 and /4 =30°.
1

1

1

If the radius of its circumcircle is 2, then
1) a=242,C=60" 2) a=2,C=45

)
)
)
)
)
)
)
492 503 514 523  53)1 544
)
)
)
)
)
)

43)1 44)1 45)3 46)1 471 48 3) a=2, C=135" 4) a=2, C=45° »135°
7
55)1 56)3 57)2  58)l 59)3 60)1 7. Ifb=3,c=4and B= 3 then the number of triangles
612 623 633 642 652  66)l .
673 681 692 703 7Nl 723 'il;azt;in be constructed 125) one
73)2 74)2 75)2 76)1 77)2 78)4 3) two 4)infinitely many
791 80)l  81)3 823 832 84| .
851 864 874 884 893  90)l 8. Intriangle ABC, 3 2++/3 and C=g0° Thenthe

912 921 933 944 952  96)2
974 983 992  100)3  101)3  102)4

1) 15° 2) 60°  3)105° 4) 90°
103)2 1044 1054 106)2  107)4 108)3 9. The set of all real numbers a such that

measure of angle A=

1094 1102 1114 1123 1134 114)] 5 :
151  116)1 174 1182 1192 120)4 a” +2a2a+3and 4 1 34 + 8 are the sides of a
12001 122)3  123)3 1244 1254  126)1 triangle is
127)] 1283 1291  130)3  131)1  132)3 ~11
133)1  134)3 1352 136)2 137)2  138)] 1) (T”j 2) (~o0,)
139)2  140)1  141)3 1424 143)1  144)2
145;3 146;4 147;3 148;2 149;1 150;1 3) (5,%) 4 (-=0.5)
1511 152)2  153)1  154)2  155M4  156)3 10. In a triangle ABC, ZB=",/C=" and D
157)3 1584  159)3  160)4  161)3  162)3 3 4
1632  164)3 divides BC internally in the ratio 1:3. Then
sin ZBAD
LEVEL- I sinZCap 'S ualto

Lol oyl P
1)\/6 2)5 3)\/5 4)5

4 B c
L. IfCOSACOtE ) COSBCOtE , CosC COtE arcm | 11, Ifinatriangle PQR; sin P, sin Q, sinR are in A.P;

A.P.thena,b, carein till)egl ttitd AP
e altitudes are in A.
AP, 2) G}: 5 ) HP B4) 2A6G'P' 2) the altitudes are in H.P
: A_2 bL_2Y 3) the altitudes are in GP
2. In AABCifTan 26 and Tan ) 37 then the 4) the medians are in A.P
sides are in - P
1)A.P. 2)GP. 3)H.P. 4)A.GP 12. Inatriangle PQR, /R =5 Iftan 5 and tan
2
Sin3B a’ —c? Q .
3. f——= then a2. b. ¢2 are in are the roots of the equation
SinB 2ac T 2
1)A.P. 2)GP. 3)HP. 4)A.GP. ax’ +bx+c = O(a = 0)’ then  [AIEEE-2005]
4. IfC=A-B=60°, then the value of Datb=c 2)bte=a 3)cta=b 4)b=c
a—-b . 1° 1°
= 13. Atriangle ABC, A= 22? ,B=112 > Then the
c
length of the perpendicular from C on AB is
D3 2)2 3)3 4)4 1) )2 3)c2  4)cl
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

In an equilateral triangle the ratio of the side of given
triangle and the side of the triangle formed by
excentres is

1)2:3 2)3:2 3)1:2 4)2:1

In a triangle ABC, the sides a,b,c are such that they
are the roots of 3 _11x2 +38x—40 =0 then

cosC

cosA cosB
+ +

a b c

1)1 2 3 3 2 4 1

) ) 4 ) 16 ) 2
In a triangle ABC if tanA satisfy the inequation
V3x? —4x++/3 <0 then
1) 0°<A<30° 2) 30" <A<45°
3) 30° <A<60° 4) 45°<A<90°
If 42 +p% +¢? =9R?then the triangle is
1) Isosceles 2)Right angled
3) Isosceles right angled 4) Equilateral
If 3, 10 and 15 are the altitudes ofa triangle then
area of incircle is

12 n 297 3)4n 4)l6m
If the length of tangents from vertices to Incircle are

inH.P then 7,,7,,r;are in

AP 2)GP  3)HP  4)A.GP
a’—b*=bc= A/B=
1)2 2)3 3)4 4)5

If A isthearea and 2s is the perimeter of a
triangle then

2 SZ
nasas 2>A<3f 35
s? 8 .8
asg A=y 3f RENS
In A4BC,if
c4—2(a2+b2)cz+a4+a2b2+b4=0then |C=
1) 30° 2) 45" 3)60° 4)75°
In AABC,|B=90" and y—g=3 and s—¢=2
then (a,c)=
D2,3) 23,4 3)4,3) 4)(6,8)
In A4BC,if a* +b* +¢* :2c2(a2 +b2) then
lc=
4 kY4 b4
1) Ry ) TR
VA
3)2 or - 4)5

In aright angled triangle, the hypotenuse is 2./2

times the length of the perpendicular drawn from
the opposite vertex on the hypotenuse then the

acute angles of the triangle .
nEZ N L
376 ' 24 V3 12712

26.

The equation whose roots are radii of escribed
circleis

1 x*-2x° (r+R)+s2x—s2r:O
2) X —x° (r+4R)+s2x—s2r:0
3)x’ —x (r+4R)+szx—A2s:0

4) x* —4Rrx* +5*x—sr =0
27. In A ABC ifthe median and altitude through A

divide | 4 into 3 equal parts then | 4 =

nZE A 3ZE L5

) 3 ) 3 ) 6 ) 2
LEVEL - 1ll : KEY
! 2)1 3)1 41 5)2 6)4
Nl 8)3 9)3 101 12 12)1
13)3  14)3 153  16)3 174  18)3
19)1 20)1 212 22)3  23)2  24)3
25)3  26)2  27)4
NEW MODEL QUESTIONS

1. Assertion (A): The set of all real numbers a such

that a®+2a, 2a + 3 and a? + 3a + 8 are the sides of

atriangle is (5, oo )

Reason (R): Since in a triangle sum of two sides is

greater than the other and also sides are always

positive

1) both A and R are true and R is the correct
explanation of A

2)both A and R are true and R is not the correct
explanation of A

3) Aistrue but R is false

4) Ais false but R is true

Assertion (A) : It is given to construct a triangle

ABCisa=5,b=7,sin(A)=3/4 thenitis possible

to construct only one triangle

Reason (R): Given data does not satisfy sine rule

1) Acorrect R wrong

2) AwrongR correct

3) Aand R are correct

4) A and R are wrong

In a triangle ABCa=7,b=28,c=9BD is the

median and BE is the altitude from the vertex B

then

LIST-I LIST-II
A)BD 1.7
B)BE 2.2
C)ED 3. 35
4. a5

The correct match for LIST-1 FROM LIST-11

A B C A B C
1. 2 1 4 2. 3 4 2
3.1 3 2 4. 1 4 2
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In the triangle ABC if A, B, C are in A.P and

b;c:\/g;\/fthen

LIST-1 LIST-11
a) cos(A-C) 1)sin(B/4)
b) sin(A-C) 2)sin(B/2)
¢) sin(A+C) 3)sin (2B)
d)sin(2C-A) 4)sin(B)
5) sin(B/6)

The correct match for LIST-I from LIST-II
The area of a triangle ABC is 400+/3

LIST-I LIST-II
a) s=202++3) 1.R=40
b)s-a= 203 2. 1=20(243-3)

¢)a+b-c=40(2-3)3. , =202 +3)3

d) abc = 64000 /3 4. r, =20
The correct match for LIST-1 from LIST-I1

1.a-2 b-4 c-3 d-1
2. a4 b-1 c-3 d-2
3.a-1 b-2 c-4 d-3
4.a-3 b-1 c-2 d-4

Which of the following statements is true
[:If(a+b+c)(a+b-c)=abthen /C =¢0°
II. If sin?A + sin’B + sin’C =2 ina AABC then it is

right angled
1)onlyl 2)only IT
3)bothland II 4) neither I nor II

Which of the following statements is true
I:InaAABCif

a b . .
N — then the triangle is
equilateral

a’sinBsinC
II. InaAABC, A=————

2sin(B+C)
l)onlyl 2) only Il
3)bothland II 4) heither I nor II

Which of the following statements is true
I. Ina AABC havinga=3,b=4,
/A =30° the number of possible
triangles is 2
I1. Ina AABC the value of

(a+b)cosC+(b+c)cosA+(c+a)cosB

sin A +sinB+sinC
isR
l)onlyl 2) only Il
3)bothland II 4) neither I nor II

10.

11.

12.

13.

14.

15.

Which of'the following statements is true :
I:Ina AABCifa=R tanA then
b>+c?=bc +a?
II. In a AABC if asinA = ccosB + bcosC then the

triangle is right angled
I)onlyI 2)only II
3)bothIand II 4) neither I nor II

Which of the following statements is true

I: Ifthe sides of a triangle are 5, 12, 13 then its in
radius is 4

I1': The area of the triangle is 6 square units and its
inradius is 2 units.

Then its perimeter is 3 units

1) onlyI 2)only Il

3) bothTand II 4) neither I nor I

Which of the following statements is true

a—-b
L. IfC=A - B =60° then the value of - =\/§

A C
I1. If 3tan B3 tan 5 =1thena,b,careinA.P

I)onlyI 2) only I

3) both I and I 4) neither I nor I

Which of the following statements is true

[:InaAABCif4s(s-a)(s-b)(s-c)=a’’
then it is right angled triangle

IT: In a AABC the expression

sinA + sinB + sinC is maximum then the triangle is

equilateral
I)onlyl 2) only I
3)bothIand II 4) neither I nor II

In a AABC cot% =30, cot% =50, cot% =70

then put the sides a, b, ¢ in ascending order
1)a,b,c 2)a,c,b
3)b,a,c 4)c, b, a

Ifthe sides a, b, c of AABC, are /2, /6, +/8 and

if a=A+B,p=B+C,y=C+A

then the ascending order of o, 3, v s

Do, B,y 2)o, v, B

3)B, v, @ 4y, B, a

Ina AABCifa=18,b=24,c=30andif
[=r,-r,m=r,-T1,
n=r, -, then descending order of /, m, n is
I)n,m,/ 2)l,m,n

3),n,m 4)n,l,m
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16. InaAABG, if 7. Y a’cos( B-C)=  [EAMCET-89]
2 2N o .
P=0b%sin2C +¢?sin2B 4 = @ b )sinAsinB Do 2)abe 3) abe ) D1 .
sin(A —B) 8. Ifa24p?+c?=8R?,thenthetriangleis
§? [EAMCET-90]
1) right angled 2) isosceles
1= cot 2 L oot B 4 oot & then ascending order 3) equilateral 4)none
9. Ifa=2,B=120°, C =30°, then the area of the
ofthe values ofp, q, 1, is triangle is [EAMCET-90]
Dr,q, 2, p, 3)q,r, 4)q,p, 1T
17. Irza(AlAFBC,A)>%§ndAz-qC =p90021r(1ldp D2v3 D43 D32 9443
a+c=2bandif 10. Ifa=4/3+1,B=30°,C =45°, thenc=
. B B B [EAMCET-91]
pzslnz,q:cosz,r:tanz 12 2)3 3)4 41
then ascending order Ofp, qg,r 1s 11. If a,b,c are in AP, then r,r,r,are in
1) p,q, T 2) p,1,q [EAMCET—93]
3)r,p,q 4)q,p, 1 1)A.P. 2) GP. 3) HP. 4)none

18. If (a + b)> = ¢* + ab in a AABC and if
J2(sin A + cos A) =+/3 then

12. If x = (B_Cjtané —tan(C_AjtanE
. X = tan B 2? Yy 2 23

ascending order of angles A, B, C is A-B C
1)A,B,C 2)A,C,B Zﬂan( 5 jtanz, then x + y + z (in terms of
3)B,A,C 4)C,B,A

X,V,zonly)is [EAMCET-93]

: 1
NEW MODEL EAMCET : KEY Dz 22wz Dz v

13. Ifthlinejoining the circumcentre ‘O’ and the incentre
)1 2)2 3y 4l 5l 6)2 Iis parallel to BC, then cosB + cosC =
7)3 8)1 9)3 104 112 12)3 [EAMCET-94]
134 142 151 1)1 172 18)l 1)3/2 2) 1 3)3/4  4)2

4. r= [EAMCET-94]

1) (s-a)tan (B/2) 2) (s-b) tan (B/2)
PREVIOUS EAMCET QUESTIONS 3) (s-bytan (C/2) 4) (s- a) tan (C/2)
1. Ifa=2,b=3,c=4,then cos A= A 5 C 2
[EAMCET-85] 15. Iftan o E’ta“E = 5 then [EAMCET-94]
1)7/8 2)5/7 3)6/7 4)5/8 . .
2. The smallest angle of the triangle whose sides are 1) acbarein AP 2)abcareinA.P.

3) b,a,careinA.P. 4) a,b,carein G.P.
6+ \12,4/48,4/24 is [EAMCET-85]

A Db+c
1) n/3 Qw4 3)w/6 4)2xw/3 16. Ifcot E=T,thenthetﬁangleis
3. Ifc?=a’+b*2s=a+b+c,then [EAMCET-94]
4s (s-a) (s-b) (s-c) [EAMCET-86] 1) isosceles 2) equilateral
1)s? 2) b’ 3)cta’ 4)a’h? 3) right angled 4) none
4. Inanequilateral triangler: R:r, is 2 2 2 v _
q g [EAMCET-86] 17. lzoa (cos Bé - 1cos C)3— [2EAMCI:“;T-395]
H1:1:1 2)1: 23 1) Lo ) ) )
3)1:2:3 4)2:3:43 18 ~F o7 [EAMCET-95]
1 2 3
5. If x*+x+12x+1,x*~1 are the sides of a DaAls 21 3)2k 43k
triangle, then its largest angle is [EAMCET-87] A B C
1) n/3 2)yn/4  3)n/6 4)2rn/3 19. 1 cot—+r,cot—+1,cot— = [EAMCET-95]
6. The diameter of the circumcircle of the triangle 2 2 2
whose sides 61,60,11 is [EAMCET- 88] Ds  2)2s  3)3s  4)ds ,
1)61 2) 60 311 4) 50 20. Ifthe sides ofatriangleare 13,14,15, then the radius

ofthe incircleis [EAMCET-95,90,87]
1)65/8 2)65/4  3)4 4)24
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o i B C
21. If A=60° then + = [EAMCET-97] 35. In AABC, ifb+c¢=3athen cot —.cot—=
c+a a+b 2 2
1)1 2) 2 3)3 4)4 [EAMCET -2003]
22. Ifthe sides of a triangle ABC are 6,8,10 unit, then 1)1 2)2 3)3 4)4
the radius of its circumcircle is [EAMCET-97] 36. InAABC, ifr <r,<r, then [EAMCET -2003]
1)4 2)3 3)6 4)5 I)a<b<c 2)a>b>c
a b 3)b<a<c 4)a<c<b
23. IfC=60° then +——=[EAMCET-98]
b+c c+a 37. Ina AABC a=2band|A-B|=E then /C is
1)2 2)4 3)3. 4)1 ' ’ 3’
B C 1 T ) T I 4 T
24, r(cot 5 Teoto ) = [EAMCET-99] )6 ) 3) 5 )3
)a 2)b 3) ¢ 4)0 38. In AABC, the correct formulae among the following
are [EAMCET -2004]

25. cos A+cos B +cos C=[EAMCET-2000] . A . B.C
L r=4R sm?smzsmz

r r R R
Dl+— 2)1-— 3)1_T 4)1+T

R R A
26. r+r,tr -1, = [EAMCET-2000] L. 5 =(s—a) tan —
1) 4R cos A 2)4R cos B
3) 4R cos C 4)4R 1L r, = A
A _C s—¢
27. If a,b,carein A.P., thentan —tan—= )only,1I 2) only II, IIT
2 2 3)only L, III 4) 1, 11, 11

[EAMCET-2000] || 39

. If,inan AABC,r,=r, +T1, +1,th _
1)1/4 )13 3)3 4) 4 ,1nan =141, +rthen /A4 /B

[ EAMCET - 2004 ]

a c B 1) 120° 2) 100°  3)90° 4) 80°
28. T Tz O thenB= 40. Tn a AABC, [EAMCET - 2005 |
[EAMCET-2001] a(cos’ B+ cos® C) +cos A(ccos C+bcosB)
. T 5 T 3 2n 4 T l)a 2)b 2)c 4Ya+b+c
)3 )3 )3 ) 3 AL T AABC Z(b+c)tanétan(B_Cj:
cosC+cosA cosB -na ’ 2 2
29. + = [EAMCET-2001]
c+a b [ EAMCET - 2005]
1 1 1 c+a 1) a 2) b 2) C 4) 0
1) — 2) 5 3)— 4) b 42. Two sides of a triangle are given by the roots of the
a ¢ equation x? - 5x + 6 =0 and the angle between the
30. a’sin2C+c’sin2A=  [EAMCET-2001] sides is /3. Then the perimeter of the triangle is
A 2)2A 3)3A 4)4 A [ EAMCET - 2005 ]
31. The perimetre of a triangle is 16 cm. One of the
sides is of length 6 cm. Ifthe area of the triangle is )5+ V2 2) 3+ 3
12 sq. cm, then the triangle is 3) 5+ J5 4) 5+ J7
[EAMCET -2002]
1) Right angled 2) Isosceles .
3) Equilateral 4) Scalene PREVIOUS EAMCET : KEY

32. The altitudes of a triangle are in arithmetic
progression, then the sides of the triangle are in )l 2)3 3)4 4)3 54 o)1

[EAMCET -2002] 7)3 8)1 9)2 10)1 11)3 12)3

1)AP 2)HP  3)GP  4)AGP 13) 2 152 163 7)1 18)2

33. If AABCisrightangledatAthenr,+r,= 19) )3 211 224 234 24)1

[EAMCET -2002] 25)1 26)2 27)2 28)4 29)2 30)4

Dr-r  2)r,+r 3)r-r, 4R 31) 2 33)1 342 352  36)1

34. InAABC,ifb=20,c=21 andsinA=3/5thena= || 374 38)3 39)3 40)1 41)4 42)4

[EAMCET -2003]
1)12 2)13 3)14 4) 15
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