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| SOLUTION OF TRIANGLES |

EXERCISE - IV

HINTS & SOLUTIONS

Sol.1 Rr(sinA+sinB+sinC)=A Aliter :
a b c 2A > Bj C
=r|lo+=+=|=rS = = C0sS® — —sin‘“ — 2 =
L.H.S.—r(2+2+zj—rS—A L.H.S. 1+[ 5 5 | +cos >
Sol.2 2RCOSA=2R+r—r1 =1+sin%cos (AEB]'F].—SIHZ%
R.H 2R + 4R si A {sinEsinE—cosgcosE}
H.S. = + smE > > > > o —COSA_B _sinE
A B+C
= 2R - 4R sin = cos > _
2 o C cosA_B - cos A+B
A B+C
= 2R - 4R sin = cos >
2 —2+sinE ZsinésinE
B 2 2 2
.2 A
= 2R (1—25m EJ = 2RcosA = L.H.S. yrosin® cos T K
= +1|;S|n5— +ﬁ—s
A B C 2 Sol.5
Sol.3 cot = + cot =+ cot == s
2 2 2 A
A B C
tan— tan— tan—
s(s-a) s(s-b) s(s-c¢) S.= 2 2 2
L.H.S. = + + (s-b)(s-c) (s-a)(s-c) (s-a)(s-b)
A A A
s 3 3r 3 3rs
=L (s-a+ts-b+s-c " (s-a)(s-b)(s-c)  s(s-a)(s-b)(s-c)
2 3A 3
S S - = _ =
=Z(3s_25)=f =2 T A
Sol.6 ry=r+r,+r;
A B C r
2 A 2 B 2 = _ L
SoI.4cosZ+cosz+cos2 2+2R . A =é+ A . A
s—-a S s-b s—-cC
1 A 1 B 1
LHS. = + COoS + +COoS + +cosC ) ) )
2 2 2 - T = = 4=
s—a s— s—-cC
3 1
=5 + Bl (cosA + cosB + cos C) a a
= s(s-a) _ (s-b)(s-0)
3 1 A 2 _ - a2 _
==+ = (1+4+4nrsin =) > s‘-as=s“-(b+c)s+ bc
2 2 2 = bc=s(b+c-a)
. = 2bc=(@+b+c)(b+c-a)
=2+ 5> =R.H.S. = 2bc = (b + ¢)? - a2
2R
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= 2bc = b% + c? + 2bc - a?
= a’=b2+¢?
= AABC is right angled triangle
Sol.7 2(2R)2 = a2 + b2 + 2
= 8RZ=a2+ b2+ 2
= 2 =sin2 A + sin?B + sin2 C
= 2 =sin?A + 1 - cos?B + sin2C
= 1 =sin?A - cos (B + C) cos (B - C)
= c0s2A = cos A cos (B - C)
= cosA[cos (B-C)-cosA]=0
= CcosAfcos(B-C)+cos(B+C)]=0
= 2cosAcosBcosC=0
= A =90°90rB =90°0rC=090°

Sol.8 A = AABD + AACD

Sol.9 B=3C
-+ A+ B+ C=180°
= A+ 3C + C = 180°{ C e first quadrant}
=A +4C = 180°
by sine rule

a b c

sinA~ sin3C sinC

b sin C = c sin 3C

sin C[b-3C-4csin?2C]=0

b-3c+4csin2C=0 {..sinC=0}
= sin2 C = 3C4;b

= cos2C=1- 3C4;b = C:Cb

= cos C = b‘;rcc {..cosC> 0}

A
+ A+4C=180° = > =90°-2C

A
= sin 5 =cos 2C = 2cos2 C -1

b+c b-c
=2( 4Cj_1= 2c

V3c

SO|.10 BD = T
In ABCD sine rule

1 1
:A—Ecra+5bra
A b
_ . 2A 2
:>A—2(b+c):>ra—bJrC 5
b
2A 2A c 2
rb = ’ rC =
c+a a+b
101 1 B 2 ¢
R.H.S. = . + rb + re
_(b+c)+(c+a)+(a+b) 2(a+b+c) b V3¢ c 2b
N 2A T 2a 2=_4 = —— =T
1 sinC sinC \/3
_2s_2 b
TA o {AABC sine rule snC = SnB
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SOLUTION OF TRIANGLES

b 26 V3
sinB = \/5 =sinB = 7
B = 60° or 1209

- ButB=60°.. B=120°0{- B> 90°}

Sol.11 In AADB sine rule

@

180°—(6 + ¢) ¢
A B

AB _ \/pz +q2

sino sin(180°-0 — ¢)

sin0yp? + g°

sinBcos e + cosOsing

: 2 2
AB = sm.O p~+a” _
sin(0 + @)

\Jp? +@° sin®
q : p
————{SIN0 +| ——==[C0S0

_ (p2 +q2)sine
"~ pcosH+qsind

BD 1
Sol.12 C_D = 5

Use M-N theorem

A
o0\
90°-6 1 90026
B 9 D9 9 C
4 4 2

(1 + 3) cot 90° = 1.cotd - 3 cot 20

= 0 =cot 6 - 3 cot 20
= cos 0 = 3 cot 20
= tan20=3tan 0

2tano
= 1_tan?0
= tan®[2-3+3tan%6] =0
= tand [3tan26-1]1=0

=3tan 0

1
= tan6=0 or tan20 = 3
L o 1500
= tano = \/5 = 0 =309, 150
(0= 2" not possible} . 0=~
(0= p - =2
Sol.13 AC = d,, BD =d,
R, =25 R, =12.5
In AABC, sine rule
----------------------- A
] AN
‘D
d_
sin20 2.(12.5)
d, =25sin26
& In AACD, by sine rule
d _
sin(180 20y — 2:(23)
= d, = 50sin26
d, = 2d,
Sine Rule, in AAOB
dy (dzj
2) 2 d  d
sino _ sin(90°-8) — sin® _ coso

MoTioN
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d
= tanb = dz = tanb = E

3)
= Sin20 = — 3
1+(1j
2
. 4
= sin20 = 5
4

5
= d, =208&d, = 40

1

1
Area of ABCD = Edl-d2= 520.40

=400 sq. unit

Sol.14 a2 + b2 = 101 ¢2

or sin2A + sin2B = 101 sin2C
Now
cosC
cotC sinC

cotA+cotB  COSA  cosB
sinA sinB

cosCsinAsinB
~sinCsinC(A +B)

cosC(2sinAsinB)
2sin?C

cosC[cos(A —B) —cos(A +B)]
2sin’C

cosC[cos(A -B) +cosC]
2sin’C

—cos(A +B)cos(A —B) +cos? C
2sin’C

—(cos2 A - sin? B)+1- sin? C
2sin’C

sin?B + (1 - cos? A) —sin? C)
2sin’C

sin? A +sin?B —sin? C
2sin?C

101sin? C —sin? C

- 2sin?C
101-1 100
=3 T3 =%

B
BI = r cosec 5

C
CI = r cosec >

In ABIC, Sine Rule

C B
rcosec— rcosec—

a 2 2
= = =2X
sin 90°+A sinE sinE
2 2 2
a r r
= _=—=—=2X
A : . C . B _. C
COoS — sin_sin— sin—sin—
2 2 2 2 2
2a _ r
A A~ . A B_.C
= 2 sin—sin—sin—
2sin cos2 I 2 | > | >
2
— 22 _4R=a=2RsinA
SinA
. 2x=_2 = 2X = —ZRS”;A
cos— CoS —
2 2
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Page # 24 | SOLUTION OF TRIANGLES
. A a b
= X = 2R sin = i =
2 Sel.17 (i) cosA ~ cosB
, . B . C . .
IIIyy=2RsmE&z=2RsmE sinA _ sinB
cosA ~ cosB

L.H.S. = 4R3 = R(x? + y? + z?) - xyz

. 5, B . 5 C
+ sin2 = + sin2=)

A
= 4R3 — 4R3 (sin2 2
4R> - 4R (sin > > >

A B C
_ 3 - i - - - el
8R~ sin 5 sin > sin >

A B C
= 4R3 [coszi - sinZE - sinZE]

A B C
_ 3 - i - - - el
8R~ sin > sin > sin >

A+B A-B .5 C A
= 4R3 | cos cos —sin® = - 2nsin—
2 2 2

. C A-B A+B A
=4R3| sin—<cos —Cos -2nsin—
2 2 2 2

3 ZsinésinEsinE—ZnsinA

cosA +2cosC sinB
Sol-16 cosA +2cosB ~ sinC
= sinC cos A + 2 sinC cos C

=sinBcos A+ 2sinBcosB

= tanA=tanB => A=B

2 sinA cos B = 2 sinB cos A
=sin (A+ B) -sin (A-B)
A=B

now

= 2sinAcosB =sinC
(i) 2 sinA cosB = sinC
sin (A + B) + sin (A -B) = sinC
sin(A-B)=0 = A=B
B

Ztanétan——l
2 2

A A C C A
2 - - _— _—=
= tan —2+tan2tan2+tan2tan2 1

A A C
:>tan25+2tan5tan5—1=0

A A C
(iii) tanZE + 2 tan 5 tan 5 1=0

2
A C C
tan—+tan—=| - 2 = 1=
= ( 2+ 2) tan > 1=0

Sinz[Mj
L2 ) e

= c0sA (sinB -sin C) + sin2B-sin2C =0 = SA__,C >
cos Ecos >
B+C) = (B-C
= COSA 2cos > sin | —5—
+2cos(B+C)sin(B-C)=0 B
2
cos —
2 » B 2 A
B-C B+C B-C = A =1 = cos 5 = cos®
—=2c0sA sin cos —2cos =0 cos? 2
2 2 >
A= 0ors (B—Cj o = B=A
cos A = 0 or sin =
- 2 = tanB=tan A
T sinA _ sinB a b
:>A=EorB—C=O:>B=C CosA _ cosB  cosA _ cosB
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1 = cos3A+cos(B-C)=0
Sol.18A=lap1 p—=i -~ 3A+B-C=180°

2 1 2A 2A + (A + B) - C = 1800
2A +180° - C - C = 180°
2A=2C= A=C

A
= AABC is isosceles
P2 b Sol.20 Power of point
C CD x DE = AD x DB
P.
- DE = AD xDB
B a C CD
b 1

a+tb-c (a+b+c)(a+b-c)
2A 2(a+b+c)A

(a+b)y -c* (@% +b% —c?)+2ab
2@+b+c)A 2(a+b+c)A

Now
: 2abcosC +2ab : ab(1 + cosC) CD CcD (CD)2 AD b
2@+b+c)A T (a+b+0)A E= AD x DB AD x DB_ DB a
=)
2abcos2 ¢
< =R.H.S.
(a+b+c)A 2ab 2 5cC
B (a+b] cos 2 4a’b? cos? =
Sol.19 loga? = logb? + logc? - log (2bc cos A) ( bc jx( ac ] abc?
— loga? = logb2c2 - log (b2 + c2 - a2) a+b) \a+b
= log a2 (b? + c2? - a2) = log b2c?
= a2b? + a2c2 - a* = b2c? 4ab ,
= (a2-c?)(b2-a2)=0
—a=corb=a CE _ CD+DE _ CD 1
= AABC is isosceles DE DE DE
Aliter:
4ab ,C
bc =2 cos’7 +1

2a2 bc cos A = b2c2 = cosA = o

4ab _ 2s(2s - 2c
S(s=¢) ., _ ( )+1

A sinBsinC c2 ab = 2
cosA=——5 —
= 2sin® A

2 2.2 2
— 2 sin2A sinA = 2 sinB sin C _(@+b)"-c"+c® _(a+b)
— 0osA - cos3A = cos (B - C) - cos (B + C) c? c?
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Sol.21 OM = r cos % (i) A3 =A;B, is true

2 1 1
(i) B, = A, * B, isalsoTrue

Slzzﬁ—L&A—QOO—B C
O T 2y HATI SR

no_ Ll b5 L
R 4 sin c052c052 \5
AB = 2r sin —
- n AL ... B C_v2+43
= [ \/ECOSZCOSZ_ >

1 T T
= in — | rcos—
A, n.2.2rsmn( nj
B
= 2.2 COS— cos[———j + B+C——
A1=I’ll’25in%cosE 2 27 2)=V2 34

n
Nowm—tanE
ON n z{cosz+cos[ H =2 +.3
:>PN=rtanE
n
1 n :jf+2cos[ j J2 43
°.DBl=n.—.2(rta”—j.r
2
)43
Bl=nr2tan% :COS[B_ZJ=7
Iy
T T
= 2 _ i B__=_
A, = 2nr< sin 2n cos 5~ 4 6
T
A, = nr?sin — _om . _ T
n B=12'C"12
T
B, = 2nr2tan ——
b
2n E= an B 2+\/_
So0l.23 — = sin %

A
AP = cosec 5

A
Al = cosec 5+1+r
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Sol.24 Az =18, a=c
Agpp = 2

DF =22

1
A=18 = 5 ac sinB=a2sinB =36 ...(i)

1
ABDF=2=EacosBxccosBsinB

= a2cos?2BsinB =4

a4 1
= c0s?B = — = ... (i)

cosec A _rel % °
2 r-1
1
= cosB==%x =
IIT'y cosec B_r+4 & cosec €9 ’
y 2 - r_4 2 - r—9
1
sin2B=1- = _8
, A , A . 9 9
cot 5 = cosec 5
. 2\5 sinB>0
5 5 sinB = —— { B c I& IIquad.
(r+1)°-(r-1) A
T r-1? T (r-1)7?
A
—BDE _ i= 1 then ratio between sides
Appc 18 9
cot A 2
2 (r-1
- JDF _1
AC ~ 3
, B 4r C_ 6Vr
IHYCOtE = (I’—4)’C0t 5_ (r-9) \/—
o b 3 2
>cot A = 1 cot A
2 7 2 _ b
by Sine Rule, SnB - 2R
2r | 4 6 48rr
:>(r—1) (r-4) (r—9)_(r—1)(r—4)(r—9)
62
= (r’-13r+36) + 2(r> - 10r + 9) R _PD =22\5
+3(r2-5r+4) = 24r 2sinB 3

= 6r2 - 48r + 66 = 24r
= r2-8r+ 11 =4r
=>r2-12r+11=0 R=
=>(r-11)(r-1)=0
=>r=1lorr=1
r=11 v rzl

N| O
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