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PROPERTIES OF TRIANGLES
OBJECTIVES

In triangle ABC, (b+c)xosA+(c+a)osB +a+b)cosC =
(@0 (b1

(C) a+b+c (d) 2a+b+c)

In aaBC, if cosA+cosC = 4sin2%B, then ab,c arein

(@) A. P. (b) G. P.

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

If the angles of a triangle asc be in A.P., then
(@) c® =a?+b% -ab (b)b% =a?+c? -ac

(C) a® =b2+c2 -ac (d)b? =a2 +c?

IN AABC, b2 cos 2A - a? cos 2B =

(@) b2 -a? (b) b? -¢?
(C) c2-a? (d) a% +b? +¢?
In AABC sin(A-B) _
"sin(A + B)

(2) 52 (b) G

c? c?

CZ C2
©) = )

IN AABC, @sinB = C) + bsin(C - A) + csin(A - B) =

@0 (b)a+b+c

(C) a? +b2 +c? (d) 2% +b? +c?)

In AABC, (a - b)? 0052%+(a+b)2 sinZ% =

(@) a? (b) b2

(c) ¢? (d) None of these

If in a triangle ABc, (s-a)(s-b)=s(s-c), then angleC is equal to
(@) 9c° (b) a5°
(c) 30° (d) ec°
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In AABC,(CO'[A + cotEJ [asin2 B, b sin? AJ =
2 2 2 2
C C
(@) coic (b) ccoiC (C)cotE (d)ccotz

In aaBc, If @@+b+c)a-b+c)=3ac, then
(a) oB =60° (b) oB =30° (chc =60° (d)oa+oc =90°

If cos? A+cos?C =sin? B,then aaBC IS

(a) Equilateral (b) Right angled  (c) Isoscele@®) None of these
If in a triangle ABc, oc=e0°,then -1+ 1 -
at+c b+c
1 2
(a) a+b+c (b) a+b+c
3
(© Py (d) None of these
If tanB=C = xcoté,then X =
2 2
c-a a-b
(a) c+a (b) a+b
(c) E;z (d) None of these

IN AABC, a?(cos’ B-cos? C)+ b?(cos’C -cos? A)+ c?(cos’ A-cos’ B) =

(@) 0 (b) 1

(C) a® +b2 +¢? (d) 2a? +b? +c?)

If the sides of a triangle are in the ratio2:ve6 : /3 +1), then the largest angle of the triangle

will be

(a) ec® (b) 75°

(c) 90° (d) 12¢°

If the sides of a triangle are in A. P., then theatangent of its half the angles will be in
(@ H. P. (b)G.P.

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

If in a triangle, acosz%+cc032%=3—2b,then its sides will be in

(@) A. P. (b) G. P.

(c) H. P. (d)A. G.
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at+c

In triangle ascif A+c=2B,then —=—=_is equal to
d va?-ac+c? d
(@) 2c0sA=C (b) sinArC
2 2
(c) sin% (d) None of these
Ifin aABC, 2b2=a?+c? then SN3B _
sinB
c2-a2 c2-a2
(a) <=2 (b) <=
2 - a2 2 2 - a2 2
@[55 (@[]
In a triangle asc, 0SA 0SB, 20sC_ 2 . b then the value of angléA is
a b c bc ca
(a) 4s° (b) 3c°
(c) 90° (d) ec°
In a triangle aBc if 2a%?+20%2 = a*+b* +¢*, then angleB is equal to
(@) 45° Or 13¢° (b) 13=° 0Or 12¢°
(c) 30°Or 6c° (d) None of these

If in a triangle the angles are in A. P. andh:c=+/3:4/2, then oais equal to
(a) sc° (b) ec°
(c) 15° (d) 75°

In atriangle aBc, a=4,b=3, oAa=60°. Thenc is the root of the equation

(@) c*-3c-7=0 (b) c2+3c+7=0
(C)c?-3c+7=0 (d) c2+3c-7=0
If a=2b=3c=5INn asBC, thenC =

T T
(a) Z OF:
(c)’—ZT (d) None of these
If in the aaBc,AB=28c, then tanl :cot(C_AJ

2 2

(@ 3:1 (b)2:1
(c)1:2 (d)1:3
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If in a triangle ABc, cosAcosB+sinAsinBsinc =1, then the sides are proportional to
(@ 1l:1:v2 (b) 1211
(c) v2:11 (d) None of these

The smallest angle of the triangle whose sides ase v 12.4/48.J24 is

(@3 (b) 7

(c) % (d) None of these

In a aaBcC, C":A = CObSB = COSC and the sidea=2 then area of the triangle is
(@)1 (b) 2

© 2 (@)

If angles of a triangle are in the ratio of 2 : 37, then the sides are in the ratio of

(@) vV2:2:4/3+1) (b) 2:v/2:(/3+1)
() V2:(3+1):2 (d) 2:0/3+1):42
The perimeter of a aasc is 6 times the arithmetic mean of the sines of isngles. If the side

ais1, then the angleA is
T T
(a) 2 (b) Z
(©) 7 (d) »
ABC is a triangle such thatsinea+B)= sinC-A)= —sin(B+2C):%. If A, B andC are in A.P.,
then A, B and C are
(a) 30° 60° 90° (b) 45° g0° 75°
(C) 45° 45° 90° (d) 60° 60° 60°
If a?b?c?are in A. P. then which of the following are alson A.P.
(a) sinA,sinB,sinC (b) tan AtanB tanC

(C) cot A cotB,cotC (d) None of these

If in a triangle ABC side a=w/3+1ycmsand oB=30°, oc=45°, then the area of the triangle is

\/§+1 2 \/§+1 2 \/§+1 2 \/§+1 2
(@) 3 oM (b) 5 om (C)Wcm (d)ﬁcm
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In aasc, if sinzé,sinzg,sinzg be in H. P. thena, b, ¢ will be in

(@) A. P. (b) G. P.
(c) H. P. (d) None of these

In aasc, If 2(bc cos A + cacosB + ab cosC) =

@~ (b)a+b+c

(C) a2 +b? +¢? (d) None of these

In aaBC, if tan%tan%:%,then ab,care in
(@) A. P. (b) G. P.

(c) H. P. (d) None of these
IN AABC , (b? - c?)cot A +(c? —a?)cotB + (a® — b?)cotC =
@~o (b)a? +b? +c?

(C) 2% +b? +¢?) (d) 2a1bc

In a triangle ABC, a®cos@-C)+b® cosC - A) +c* cos(A - B) =

(@) abc (b) 3abc

(c) a+b+c (d) None of these
In a aaBc ,sideb is equal to

() ccosA +acosC (b) acosB +bcos A

(C) bcosC+ccosB (d) None of these

1+cos(A-B)osC _

In triangle ABc, =
1+cos(A-C xosB

a-b a+b
@) —— (b) —

aZ_bZ a2 +b2
O - @ e

In aaBC, (b—C)cot§+(c—a)cotg+(a—b) Cot% is equal to
(@0 (b1
(c) 11 (d)2

If A=30°a=7b=8in aaBc, thenB has

(a) One solution (b) Two solutions (c) Ndusion
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Ifin & AABC, cosA+2cosB+cosC =2, thenab,care in

(a) A. P. (b) H. P.
(c) G. P. (d) None of these
In a aasc, 2asin[A_B+Cj is equal to

(a) a2 +b? -¢? (b) ¢ +a2 -b?

(C) b2 -c?-a? (d) c?-a2-b?

In aaasc, if b=20,c=21and sina=3/5, then a=
(a) 12 (b) 13
(c) 14 (d) 15

The lengths of the sides of a triangle are -g.a+pand 322+ 5%, @>p>0). Its largest angle

IS
(a) & (b) 2
(©) (d) >~

If a,5y are angles of a triangle, thensin?a +sin? 8 +sin? y - 2cosarcosBcosy IS

(@2 (b)-1

(c)-2 (d)o

In a triangle agc,if asina=bsinB, then the nature of the triangle

(@) a>b (b) a<b

(€) a=b (d)a+b=c

The ratio of the sides of triangleABC is 1:v/3:2. The ratio of A:B:cis
(@) 3:5:2 (b) 1:v3:2

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

In a asec,if 2XC-C*a_3a*D than coc=
11 12 13

7 5
(a1 ()2
17 16
(©) 5 @
In a triangle aBc, right angled atC, the value oftar A+tarB IS
a® b? c?
(a) a+b (b) & ©> @
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If the lengths of the sides of a triangle are 3, ¥, then the largest angle of the triangle is

(@) ni2

(c) 2n/3
If in triangle Asc,

(a) Right angled
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(b) sr/6
(d) 3774

a’-b® _sin(A-B) then the triangle is

a?+b? sin(A+B)

(b)lsosceles

(c) Right angled or isosceles @ight angled isosceles

If in triangle aec cosa=-—"E_then the triangle is

(a) Equilateral

(c) Right angled

2sinC '
(b) Isosceles

(d) None of these

If in a triangle Asc, cosA+cosB+cosC=%, then the triangle is

(a) Isosceles

(c) Right angled

(b) Equilateral
(d) None of these

In any triangle ABC, the value ofap? +c? xosA +b(c? +a? cosB +c(a? +b? osC IS

(a) 3abc?

(C) 3abc
In a triangle pPqr
then

(@) a+b=c

(C) a+c=b

(b) 3a%bc
(d) 3ab%c

, R=2.f tan[gj and tan(%j are the roots of the equationax? +bx +c = 0@ 0).

(b)b+c:a
(d)b=c

INn @& AABC, a%sin 2C +c?sin2A =

@a

(c) aa

(b) 2a
(d) 4a

If A 'is the area and 2the sum of 3 sides of triangle, then

S2

33

S2

NE)

(@) A<

(c) A>

s2
(b) A<

(d) None of these

If the median of aasc through A is perpendicular to ag, then

(a) tar A+tarB=0

(C) tar A+2tarB=0

(b) 2tar A+tarB=0

(d) None of these
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If ¢ =a?+b?2, then ags-a)(s-b)s-c)=
(@) <* (b) be?
(C) c%a? (d) a%?

The sides of triangle aresx+ 4y, 4x+3y and sx+5y units, where x,y >o. The triangle is

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

If in a aaBc, the altitudes from the verticesA, B, C on opposite sides are in H.P. then

sinA,sinB,sinC are in

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

Which of the following is true in a triangle ABC

B-C
2

(a) (b +c)sin = 2acos§

B-C

(b) b+c )cos% = 2asin

B-C

(©) ©- c)cos% =asin

. B-C _ A
(d) (b -c)sin > —2acos2

If p.p,p, are altitudes of a triangle asc from the vertices as,c and a the area of the

triangle, then p;? + p;2 +p;? is equal to

atb+c a?+b?+c?
(@) =—, (0) =—, -
(c) W (d) None of these

If the line segment joining the pointsaab) and Bcd) subtends an angles at the origin,

then coss is equal to

a ab+cd b ac +bd
\/(aZ +b2)(02 +d2) \/(aZ +b2)(02 +d2)
(c) ac —bd (d) None of these

J@® +b2)c? +d?)
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If a, b and c are the sides of a triangle such that’+b* +c* = 2c%a2 +b?) then the angles

opposite to the sideC is

(@) 45° Or 13¢e° (b) 3¢° or 10c°
(c) sc° Or 10c° (d) ec° or 12c°

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

(@) Jsi7 (b) V&

(©)v7 (d) v7r8

Which is true in the following

(@) acosA+bcosB+ccosC = RsinAsinBsinC

(b) acosA+bcosB+ccosC = 2RsinAsinBsinC

(C) acosA+bcosB+ccosC = 4RsinAsinBsinC

(d) acosA+bcosB+ccosC =8RsinAsinBsinC

The area of the equilateral triangle which contaiig three coins of unity radius is
A

() 6+ 443 . units

(b) 8++3 0. units

(c) 4+§ 0. units

(d) 12+ 2/3 5. units

If the length of the sides of a triangle are 3, 4ral 5 units, thenR (the circum radius) is
(a) 2.0unit (b) 2.5unit

(c) 3.0unit (d) 3.5unit

If the radius of the circum circle of an isoscelesriangle pgr is equal to poi= Pr), then the

angleP is
()2 (b) Z
(©) Z (d) 27

In aaBc,if b=6,c=8 and oa=90°, thenR=
(@) 3 (b)4
(c)5 (d)7
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If the sides of triangle are 13, 14, 15, then theadius of its in circle is

67 65
(a) & (b) %
(c)4 (d)2
If x,y,zare perpendicular drawn ab and ¢, then the value ofb?x+%+% will be

a2 +b? +c? a2 +b? +c?
(@ =0 (b) =

a’ +b? +c? 2@%+b%+c?)
© = (d) 2607 )

The circum-radius of the triangle whose sides are3l 12 and 5 is
(@) 15 (b) 13/2

(c) 15/2 (d)6
In an equilateral triangle of side 2/3 cm, the circum-radius is
(a) 1cm (b) Y3 cm
(c) 2cm (d) 2/3cm
radius of the circum circle to that of the in circle is
()2 (b)
(0% (d) &
acosA+bcosB+ccosC _
atb+c
(@) 1t (b)r/R
(c)RIr (d) 1R
In an equilateral triangle the in radius and the crcum-radius are connected by
(@) r=4r (b)r=r/2
() r=rs3 (d) None of these

If Ris the radius of the circum circle of theaasc and ais its area, then

_atb+c _atb+c
@) r= A (b) r= "

_abc _abc
(© R="" (d)R_T
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In a triangle ABc, if b=2B=30°then the area of circum circle of triangleABC in square

unitsis

(@) (b) 2r

() an (d) e

The sum of the radii of inscribed and circumscribeccircles for ann sided regular polygon
of sidea, is

(@) acot[gj (b) gco{z_’;j

©) aco{z_’ﬂ (d) gco{z_’;j

In a asBC, 1, <71, <13, then

(@) a<b<c (b)a>b>c

(€) b<a<c (d)a<c<b

If the sides of a triangle are inratio 3: 7 : 8thenR : r is equal to
@2:7 (b)7:2
(c)3:7 (d)7:3

If the two angle on the base of a triangle ar{zz%jo and [112%]0, then the ratio of the

height of the triangle to the length of the base is

@1l:2 (b)2:1

(©)2:3 (d1:1

In a aaBc,if a=2x, b=2yand oc=12c°, then the area of the triangle is
(@) (b) 3

(C) 3 (d) 2y

In aaBc, if sinA :sinC =sin(a-B):sin@-c), then

(@) abcarein AP. (bk*b%c2arein A.P.
(c) a®>.b%ctarein G. P. (d) None of these
In anBc, if 8R? =a?+b? +c?, then the triangle is
(a) Right angled (b)Equilateral

(c) Acute angled (d) Obtuse angled
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If the sides of aabe (x2+x+1),2x+1) and (x? -1, then the greatest angle is

(a) 105° (b) 120°

(c) 135° (d) None

In triangle aBc, if 0A=45°, OB=75°, then a+cy2 =
(@0 (b)1

(c)b (d) 2

In triangle aBc if %A - CObSB =€ “then the triangle is
a C

(a) Right angled (b) Obtuse angled

(c) Equilateral (d) Isosceles

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

angles of the triangle are in A.P., then the lengtbf the third side incm can be

(@) s-Vs only

(b) 5++/6 Only

(c) s-v60r 5++6

(d) Neithes -6 nor 5++6

In a triangle ABc, tan2=2 and tanS =2, then
2 6 2 5

(@) ab,carein A.P.

(b) cosA cosB cosc are in A.P.

(c) sinA,sinB,sinc are in A.P.

(d) (a) and (c) both
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PROPERTIES OF TRIANGLES

HINTS AND SOLUTIONS

1. (C) (b+c)osA+(c+a)osB+(a+b)osC=a+b+c

2. (a) Standard problem

3. (b)A B, Carein A. P. then angle= 60, coss =2+ 0"

2ac

2 _

= a?+c?-b?=ac

= b%2=a’+c?-ac.
4. (@) b?cos2A-a’ cos2B =b? (1- 2sin A)-a? (- 2sin’ B)
=b2?-a?-2(b%sin®* A-a?sin’ B)=b?-a?.

5. (a) s!n(A— B) _ smAcosB.— sinBcosA
sin(A + B) sinC

6. (@) asin(B-C)+bsinC - A)+csin(A - B)

=k(ZsinAsin(B - C) =k{Zsin(B + C)sin(B - C)}
=k {Z%(coszc —cosZB)} =0.

7. (C) @ +b? —2ab)cosz%+(a2 +b? + 2ab)sin2%

=a? +b? +2ab sinzg—coszg
2 2

=a?+b%-2abcosC =a’+b%—(a®+b?-c?) =c?.

8. (a)wnS= [C-AED) _, =tan(7—1j, from given data. Henee- oc° .
2 s(s—c¢) 4

9. (d) {cotA + cotEHasin2 B ibsin é}
2 2 2 2

cosS
=i V2 {asin2 % +bsin? %}
sin—sin—
2 2
10. (@) (@a+c)?-b?=3ac=a?+c?-b? =ac

2,02 _p2
But cosB=u=1:>B:7—T.
2ac 2 3

11. (b) Concept.
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12. (C) cosc =%T:> a’+b%*-c®=ab

=> b? +bc+a’ +ac=ab+ac+bc+c?
= bb+c)+a@+c)=(@a+c)b+c)

13. (c) tan2-C = xcot2 = x =b-c
2 2 b+c

14. (@) za?(cos? B -cos? C) = za’(sin’ C - sin® B)

=k2sa%(c?-b?)=0.

15. (b) cosg=4+6-038+D* _ o o
()COS 2.2-\/5 =

16. (c) standard problem

17. (a) aX5=9 4 5= _ 3
ab bc 2

= 25(s-c+s-a)=3b> = 2gb)=3b*> = 2s=3b
= a+b+c=3b=a+c=2b=ab,care in A.P.

a? +c? -b?

18. (a) A+C=2B=B=60°, cosB= 5
ac

SinceB=60° = ac=a%+c? -b?
= b?2=a?+c?-ac

Therefore a+c _a+c _ sinA + sinC

Ja? —ac+c? b sinB

19. (d) sin3B _ 3sinB - 4sin® B

o0 - , =3-4sin’B
sinB sinB

2,2 _ph2\2
=3-4+ 4COSZB:—]_+M

4(ac)?
el
=-1+ 2 :—]_+(a2+02)2
(ac)? 4(ac)?

2
(@%+c?)? -4a%c? _(c?-a?
4(ac)® 2ac |

20. (c) standard problem
21. (@) 2a%? +2b%c? =a* +b* +c*

AlSO,@ -b2+c?? = a*+b* +c* - 2@%? +b%c? -c%a?)
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2 _ 412, .2
- (az—b2+cz)2:202a2:>ab—+czi 1 =cosB

2ca 2
= B=45°0r 13:c°.

22. (d) angles are in A.P., therefose sc°
V3

2sinC

b _sinB
c sinC

V3 V3
V2 V2
= c=45°S0 thata =180° -60° -45° =75°.

23. (@) cosA= ©7+ct-a)

2bc
2 _
= c0s60° :E:Mj CZ -3c-7=0.
2 2.3c

24. (d) cosc =2 =" )
2ab

= Oc=18c°,

25. (d)We have, tan(zj _ sinzsi,—{ ;A)

C-A B C-A
cot COS— COS
[ ) 2 ( 2 ]

sinC-sinA _kc-ka c-a_a _1
== - = = =—=={-c=2a}.
sinC+sinA kc+ka c+a 3a 3

26. (a) From the given relatioginc = 1ZC0SACOSE

sinAsinB
..... (i)
— 1<cosAcosB+sinAsinB
= cos(A-B)=21; --cosf¥l ... (i)

0 A-B=0 Or A=B
27. (c) Let A=6++12,b=+48,c=+24

2 2 _ .2
cosC:uzﬁjczi_T_
2ab 2 6

28. (d) COsA _ cosB _ cosC N co;A _ cqu _ co;C
b c ksinA ksinB ksinC

—> cotA=cotB=cotC= A=B=C=60°

= aABC IS equilateral.

] A=§a2 =43.
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29. (a) Obviously, the angles ape° 45° 105°.

O a:b:c=sin30°:sin45° :sin10:°

1 1 +3+1
== —: =42:2:W3 +1).
2 ol VTR

30. (a) We havea+p+c = dsnA*sinB+sinC)
3

= k(sinA+sinB +sinC) = XsinA+sinB +sinC),

Wherek=_2 -_b __¢
sinA  sinB sinC

31. (b) AB,Carein A.P., therefore=s0°

Now, sin@A + B) =%(given)

= 2A+B=30°Or 15¢°
But asB=60°, 2A+B#30°.
Hence2a+B=150° = A=45°
Hencea=45°, B=60°,C=75°.
32. (C) sin?B-sin? A=sin?C-sin?B
[J sin(B+ A)sin(B - A) = sin(C + B)sin(C - B)
Or sinC(sinBcosA - cosBsin A)
= sin A(sinC cosB - cosC sinB)
Divide by sinAsinBsinc

[0 cotA-cotB =cotB -cotC

21,1
33 (b)A_lazsinBsinC_l(\/E+l 2 2 _43+1
' "2 sinB+C) 2 W3 +1) o2
22
3. )~ 1 ! areinA. P.
sinzg sinzg sinzg

35. (c) On putting the values @bsa cosB andcosc, we get the required resuk., a® +b? +c2.

3

(o}

. (d) tanétan£=l = J(s—b)(s—c) (s=a)(s=h) :1
2 2 2 s(s—-a) s(s—-¢) 2

s-b
S

= %:23—2b—s=0:> a+c-3b=0.

2 _ A2 2 2 _ .2
37. (a) (b? - c?)cotA = (b2 - ¢?) C(.)SA _ b2 - cA)(b? +c? -a?)
sinA 2bc.ka
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38. (b) Standard Problem

39. (a) Concept

40 (d) 1+cosCcos(A-B) _ 1-cos(A+B)Xxos(A-B)
' 1+cos(A-C)osB 1-cos(A-C )os(A+C)

1-cos’ A+sin’B _ sin? A+sin’B _ a? +b?
1-cos® A+sin?C  sin? A+sin?C a2 +c?

41. (a) Standard Problem.

42. (b) Hereb sinA=8sin30° =4,a=7

Thus, we have > a > bsinA.

Hence angl® has two solutions.
43. (a) Standard Problem

44, (b) 2ac sin A_2+C = 2ac sin ”_228 = 2ac cosB

2 2 2
- c +a’-b
= 2ac—————=c?+a?-b?.
2ca

45. (b) a2 =b? +¢2 - 2bc cos A

= a?=(Q0)+ QL2 - 2,20,21% —160 => a213

46. (C) Let a=a-Bb=a+p.c=3a%+

D cosC —M
2ab
— Cosc_az+,82—2a,8+az+ﬂ2+2aﬁ—3a2—,82

2a® - %)

= Cc0SC=-— (az _'82) = co{z—nj
2@® - p?) 3

= pc=27,
3

47. (a) Standard Problem
48. (C) a?=b?=a=b.
49. (d)We have a:b:c=1:/3:2

i.e., a=Ab=+34c=24

www.sakshieducation.com



www.sakshieducation.com

3R+AX -2 R 43
SA = = =
20/31) 1) a3 2

73

cosA=73 = A=3C°

Similarly,cosB =%:> B=60°, cosC=0=C=90°.

Hencea:B:c=1:2:3.

50. (b) Standard Problem
51. (d) Given, A right—angled triangkBC with right angled a€.

Let a, b andc be the lengths of sideBC, CA and AB respectively. We know from the

Pythagoras theorem thét=a® +b? andana :%.

Similarly, tanB=%.

2 2 2
Therefore anA+tang=2+2 -2 %b" _c*
b a ab ab

52. (c) Let sides of triangle,b,care respectively 3, 5 and 7.

a’+b?-c® _9+25-49 _-15

OcosC =

2ab 2x3x5 30

N

D(::%”(Largest angle)

53. (c) Standard Problem

54. (b) cosa= S8 _ blrccal b
' 2sinC 2bc 2c

= b2+c?-a’-b%=0=>c?=a’.
55. (b) Standard Problem
56. (c) Standard Problem
57. (a) Standard Problem
58. (d)a?sin2c +c?sin2A =a?(@2sinC cosC)+c? (2sin AcosA)
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= 2a? écosC +2c2 écosA
ab bc

= 4A{w} ‘4A(9] _4n
b )
59. (a) We haveps=a+b+c A% =ss-a)(s-b)s-c)

~AM.2G.M.

= S78tS7DTITC, Hs-aE-bE-0)

3

_ 2\1/3 3 2 2
:>—3S 252(A1)/3 :S—ZA—:AS s,
3 s 27 s 30/3)

60. (c) We havesp = bc and opas =9¢°. Draw CN perpendicular t@A produced, then imscN , we

have pa :%CN and AB = AN

Let ocaN =«

- tanA =tan(r-a) = —tana = L CINE —2E = -2tanB
NA AB

— tarA+2tarB=0.
61. (d) ais Right Angled,oc =9c°

1 2
0442 = 4[Eab] =a?p?,

62. (C) Leta=3x+4y,b=4x+3y and c=5x+5y.

Clearly,c is the largest side and thus the largest a@ggegiven by

a®+b?-c? _ - 2xy

= <0
2ab 2(12x2 + 25xy +12y?)

cosC =

— C is an obtuse angle.
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63. (d)z—ﬁ,z—f,% are in H.P.

= é% are in H.P= ab.c are in A.P.

olr

— sinA,sinB,sinC ale in A.P.

. B-C B+C . B-C
b-c _sinB-sinC 2sin 2 cos 2 sin 2
64- (C) = - = A A =
a sinA 2sin—cos— COS—
2 2 2
= (b—c)cos§=asinB_
1 1 1
65. (b) We haveaap1 :A,Ebp2 :A,Ecp3 =A
20 27 27
:> =—, =—, = —
P1 a P2 b Ps c
2 2 2
ot,1t,1_a+b +c

p: p: p; 4n?

66. (b) Here(aBy? =(a-c)? +(-dy

(OA)? =(a-0)? +(b-0)* = a* +b? and (0B)* = c? +d?

B(c, d)

o

(OAY’ +(OB)’ - (AB)?
20A.0B

Now from triangleAoB cosé =

_a+b?+c’+d’ —{(a-cf +(b-d?%
2v/a2 +b? \Jc? +d2

_ ac+bd
\/(aZ + bZ)(CZ + d2)

67. (8) a* +b* +c* - 2a%? - 2b%? + 2a%? = 2a%?

= (@ +b? -c?)? = (J2ab)? = a? +b? —c? = +y/2ab

=+

2ab 2ab J2

2 2 _ 2
:>a+b c:i«/aab 1

—> cosC = c0s45° or cos135° = C =45° or 135°.

68. (a)r=§=\/§.

69. (C) -~ a=2RsinA b=2RsinB, ¢ = 2RsinC

0O acosA+bcos<B+ccosC
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70. (a) In aBc,M ; BM =(C;M). cot30
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=R[(2sinAcosA)+ (2sinBcosB)+ (2sinC cosC)]

= R(sin2A +sin2B +sin2C) =4RsinAsinBsinC.

= BM =4/3

= Similarly, cn =J/3andvMNn=c,c,=1+1=2

Hence, sidesc =3 +4/3+2=21+43)
= Area of equilateral triangle

71. (b) Sides are 3, 4, 5 singe+42 =52

72

73

74

75

76

So, triangle is a right angle triangle.
Hence,r=5/2=25.
. (d) In apPqr, the radius of circum circle isq = PR

O PQ=PR= P_Q = Q_R = P_R
2sinR  2sinP  2sinQ

= sinR=sinQ=%:> |]R=DQ=7_E;[

= DP:n—DR—DQ:%’T.
. (C) cosA=0=36+64-a’=0=>a=10=R=—2 =2,
2sinA 1

. (0) s=%(a+b+c)=21

A=y[s(s-a)(s-b)(s-0] =84; O r :% -4,
. (a) Let area of triangle be, then according to questiom;%ax :%by :%CZ

bx cy az b(2A) c(2A) af2A
0 —+=2L+—=—| — |+=| — |[+=| —
C a b cla a\l b b\ c

_20(b*+c?+a®) _2@*+b®+c?) abc _a®+b®+c?
abc abc "4R 2R

. (b)r= % , Wherea = /ss-a)(s-b)(s-c)

a=13,b=12,c=5,s=3—20=15

A =15@2)@3)L0 =3x2x5 =30

G Rpol3x12x5 13
4x30 2
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77.

78.

79.

80.

81.

82.

83.

84.

85.
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(C)a:bzczz\/g
_ \/§a2 _ _abc_
A—[ ; ]—Sﬁsq.cm,DR_H_ZCm_
(b) We haver =3¢ andr=2
4 s

R_abc s _ abc

r 4A A 4(s-a)(s-b)(s-c)

i - - = - - 'E:B:E:
S|ncea.b.c—4.5.6,4 c =g Tk 6y
ThusR - (4k) (5k) (6K) 16

4(ﬁ—4kj[%—5kj(ﬁ—ekj !
2 2 2

(b) standard problem

(b) r= 4RsinA sinE sinE
2 2 2

= r=4Rsin®30°, {- A=B=C=60°

R
= r=—,
2
(c) Area of the trianglaBC (A)=b—zcsinA. From the sine formula = 2R sinA or sinA:Z—l.
= A:lbclizﬁorR:ﬁ_
2 2R 4R 4A

(c) Radius of circum-circlg( =—2 =" - ¢
2sinA  2sinB  2sinC

2sinB  2sin30°

Now, area of circle /R? = 4.

(b)ar( 7} 2 andsn(Z)- 2

= r+R=2|cotZ +cosec” :Ecoti .
2 n n 2 2n

(@) In aaaBc, r, <r, <,

— l>i>i:>s—a>s—b>s—c
R L I A A A

—> s-a>s-b>s-c=>-a>-b>-c—= a<b<ec.

(b) Leta=23k,b=7k,c=8k

O s=%(a+b+c)=9k
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ThenR -3 s_ abe.s
4N A 45(s-a)(s-b)(s-¢)
_K.7k8k _7
4.6k .2k.k 2
i.e., R:r=7:2.
86. (@) Inaaco,—N = A _ N _grerso....(i)
sin67.5°  sin90° AC A

Inaage,—AC = X AC . Hginzese .....(i)
sin22.5°  sin45° X

From (i) and (ii),% :% .

87. (b) A :%absinc :%XZXXZ)ng = xy\/g
88. (b) s!nA _ s!n(A— B)
sinC  sinB-0C)
= sin(B + C)sin(B - C) = sin(A + B)sin(A — B)
= sin?B-sin?C =sin> A-sin?B
= 2sin® B=sin® A+sin’ C = 2b® =a® +¢?

Hencea? b%c? are in A.P.

89. (a) standard problem
90. (b) Sides arex?+x+1),2x+1),x2-1). The greatest side subtends the greatest angleceHe

x? +x+1 IS the greatest side.

@x+1)% +(x2 -1 - (x®> +x +1)2
2@2x +1)(x% - 1)

NOW cosé =

= 6=120°.

91. (d) oc=180° -45° -75° = 60°

Thereforea+cy2 =k(sinA++/2sinC)
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1 ﬁ 1+\/§
4+ = =k

SRS

1+43)_
1),

andk :_L: a+cy2 - b
sinB sin75°

92. (C) CosA_a_ s!nA — sinAcosB = sinBcos A
cosB b sinB

— sin(A-B)=0 = sin(A-B) =sin0
= A-B=0 = A=B
Similarly, A=8=c. Hence it is an equilateral triangle.

93. (c) We know that in triangle larger the side largex angle. Since angles\,os and oc are in

AP.
Henceos = s0° cosB:MQE-M
2ac 2 20a

= a’+19=10a=a%-10a+19=0

a:w$a+c\/§:51\/€_

2

s-b
s

94. (d)Here tan%tan% =

s-b
s

= 3s-3b=s=2s=3b

alN

El
5"
= a+b+c=3b Ol a+c=2b.

0 a, b, carein A.P., also s sinB, sinC are in A.P.
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