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| SOLUTION OF TRIANGLES |

EXERCISE - Il

HINTS & SOLUTIONS

Sol.1 A, B,CinAP.=2B=A+C = sin(B + C) sin (B - C)
3B=n= B =60° = sin (A + B) sin (A - B)
b 3 sing V3 3 NEl = sin?B - sin2C = sin?A - sin?B
¢~ 27 sinC~ V2 7 2sinc V2 = 2'5in?B = sin2C + sin?A
) = 2b%2=a?2+ c2= a2 b2 c2inA.P.
i = T - = [0} = [0}
= sinC ﬁ:c 450 & A =75
a2
Sol.2 bcos(A-6)+acos(B+6)=ccos8 Sol.5 x3-Px2+Qx-R = O<b22
L.H.S.=bcosAcos0+ bsinAsind +a c
cosB cos 6 - asin Bsin 6 a4 b2+ =P A
=cos0(acosB + bcosA) - 5 5 5o _
+ sin 0 (bsin A - asin B) a’h® +bc* +cfa®=Q ¢ b
a2b2c2 = R
- __b B a C
=ccos0=RHS. (" G7A T sinB cosA cosB  cosC
a b C
C _ bccosA +a(ccosB +bcosC)
Sol.3 cosA + cos B =4 sin? |5 = abc
A+B A-B 1
= 2COS( 2 j .cos[ > j =4sin25 ~ E(b2+cz—a2)+a2 _ a2 +b2 4+ 2 P
- abc T 2abc T~ 24R
A-B C
= CO0S 2 = 2 sin 5
Sol.6 a,b,cinAP.= 2b=a+c
A-B A+B C A C
=S|y jTcs oy =Sy Now tan — +tan —
= ZsinA sin B_ sin ¢
2 5" 3 2 _tan [22C) [1-tanBtanS
2 2 2
\/(s—b)(s—c) \/(s—a)(s—c)
= 24— X "
bc ac B A A
=cot = |1- :
5-3)b) 2 s(s—-a) s(s-¢)
-V a
= 2(s-c)=c= a+b-c=c - ot B 1 _S(s-a)(s-b)(s-¢c)
co 2 s(s—a)s(s-¢)
= a+b=2c =ac binA.P
. s-b
Sol.g SNA _ Sin(A-B) = cot% (I_T] .l cot%
0% Sinc T sin(B-C) >
sin(B+C)  sin(A-B) . 2b ot 222t B
= sin(A+B) ~ sin(B-C) a+b+c 2 3 2
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1
Sol.7 (2 = 2 (2a2 + 2c2- b?)

A
b
2
> b
2
B C
2
/2+%—C2
cos 6 = b
&é—l E(Ejsinﬁ sine—z—A
> 272 = ~ b
sine  2A 4/b

— X ———— 5
cos® (b " 42 +b%-4c?

8A
2a% +2c? —b? +b% —4c?

= tan0 =

8A 4A

2% -c?) (a®-c?)

4
Sol.8 a=6,b=3&cos(A—B)=§

A-B -b C
= tan (—j =222 ot =

a+b 2

1 6-3 [ b
h 2 4

1
area AABC = 5 6. 3 = 9 sg. units

= C=2900°

Sol.9 <A =30°

L bcsin 300 =

2
> \ETa:bc=\/§a2

3

= sinBsinC = ﬁsin2A=T

3
2

= 2sin Bsin C =

= cos(B-C)-cos(B+C)=

V3
2

3

= cos(B—C)=7+(—cosA)

~B-C=90 ...()&B + C =150 ...(ii)
by (i) & (ii) =B = 120° & C = 30°
=B =4C or C=4B

r

Sol.10 x3 - x2 (4R + r) + xs2 - rs2 = 90—,

rs

Fdr =S A A A4
1772737 5.3 s-b s-c s s
§-a s-b s-¢c s

AC AC A
= (s-a)s-b) T ss-c) T &

sz—sc+sz—(a+b)s+ab

AC ™ g(s—a)(s-b)(s-c) +r

AC
A—2[252—s(a+b+c)+ab]+r

a—bc+r=4R+r
A

= g2 A B 2
ryry + ryr3 + rsry = s< tan > tan 5 +s

B C C A
=2 ~ 2 ~ n
tanztan > + s4 tan 2tan >

=s2(1) =52
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| SOLUTION OF TRIANGLES |

~ As N
1-72-13% s 3)s—b)(s-c)s _ °°
= (rs) s = rs?
| . a
Sol.11BD =DC= - A
2
248 2
cosB= —34 b
ac
B 1 B
a H
DCOSB—Z& B M D C
a? +c? - b? a? +c? —b? a
cosB = = = —
2ac 2ac 4c

= 2c?2+ 2a2-2b?2=2a? = a2 =2(b%-c?)

Sol.12atan A+ btanB = (a + b) tan ( >

in2 in2 A+B
sin” A, sin"B B=(sinA+sin B) tan( 2
COSA cosB
= cosA - Cos A+ cosB -cos B
. 2(A+B A-B
2sin? cos
_ 250 {5
(A+Bj
cos
2
(cos A +cosB)
— +
05 ACoSB (cosA + cos B)
. 2(A+B A-B
2sin? s
*5%)=4*5")

co
(A+Bj
cos
2

= (s A+ co58) [ cozcaes

25in2[A;Bjcos(A — Bj

2
oS A+B
2

A+Bj

J

5 A+B A-B 1 1
= 2cos 2 cos 2 cosAcosB

_(A+B A-B
=25|n2( Jcos[ J

2 2
A-B A+B =
2 r _
{cos > #0 = cos > ¢2:>A B=n}
COSZ A+B
2 2(A+Bj _2(A+Bj )
cosAcosB % 2 )*sin 2 )"
A+B
= 2 cos2 >

=2cosAcosB =cos(A+B)+cos(A-B)

+B A+B
= 2COSZ( > j =2c0s? [Tj— 1 + cos (A - B)
= c0s(A-B)=1=>A-B=0= A=B
AABC is isosceles A
Aliter:

A+B A+B
atanA+btanB =atan > + btan >

:a(tanA —tan(A;BD+b[tanB —tan(A;BD=o
A+B
2

A+B) "
> cosBcos

asin A-B bsin A-B
2 2

cosAcos[A;Bj cosBcos(A;B)

o259

= [A+Bj
COS

asin(A— bsin[B—A;Bj

= =0

cosAcos( A;Bj

=

>

N

a b 3
cosA cosB =0

2
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. (A-B 3.2A 2B o2C
R sin ] sin(A - B) % _ n(4R)~ sin Esm Esm By
cosAcosB T 53 3( inA AJ( B EJ[ -C Qj
COS(A;B) 27R?| 2sin5 cos’ || 2sin cos || 2sin cos5
A-B A
=>——=0o0or A-B=0= A=B =nn(tan—]= n
2 2 A B C
cot —cot—cot—
. AABC is isosecles A 2 2 2

Sol.13 £C = 60°, ZA =75°, Agap = /3 Agep Sol.15 (i) sine law in ADEF

O

C Db
5o 609 o v _ o
B a c sinD ~ sinE ~ sinF r
1 . 1 . . ar 3 bl 3 Cr _2
:Ecx5|ne=ﬁ.§.ax5|n(45 -0) = o AT (x B\~ (. C\ -2
sinf = - — sin| = —— sin| = - =
2 2 2 2 2
(\E]
:sin(45—e)= c _ sinC =# :>a=2rcos%,b'=2rcos%,c'=2rcos%
sin® J3a 3sinA ££+1
242 (i) ZEIF=xn-A
-A
/EDF = “2 angle of ADEF
_ sin(45°-0) _ V2 J3-1 . _ ]
sine  J3+1° 2 r_2or_ =2 r_*
¥3+ V2 T2 272272
L J3-1 A . .
= = coth- "= = —F=— 1 A B} (z= C
V2 V2 V2 (iii) ADEF=E(2rcoszj[2rcos zjs,n (2 Zj

= cotd = 3 = 0=300

A B C
= 2r2 cos — cos — cos —

2 2 2
2 mA4R) sin® %sin2 %sin2 %
Sol.14 ~— = T _ 2r2\/S(s—a) s(s - b) ><\/s(s—c)
bc ac ab
3 . 2A .2 B . 2C
n(4R)’ sin 5 sin” 2 sin® = _ 2r2sA LS 2(rs)’A _ A3
(2R sinA)(2R sinB)(2R sinC) abc S abc.s abc.s
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Sol.16 If circumcentre lies on incircle
A _ 3W3 43 _ V3
ThecT T T
1
b :>ABDC=§=E.y.z.sin60°:>yz=2
o
y2 +z2-3 1
In ABDC, cos 600 = —F——7— = =
2yz 2
B a Cc
= Ais isoscels right angled triangle 5
— — 2
LetB=90°&A=C :>y2+(—] 3=2
= 2A =909 = A =450, C =450 Y

= o
CosA + cos B + cos C = 2 cos 45 Y4 -3y2-2y2 44 =0

1 = y*-5y2+4=0
=22 = (y2-1)(y2-4)=0
> y=1lory=2 {.y,z>0}
Ify=1=z=2, Ify=2=z=1
33 Three sidesare1,1,2o0r 1,2,1

Sol.17 Area ABCD = o

Sol.18 HD =a = 2R cos B cos C

Let AD = x
5 12 HE = B = 2R cosA cos C

o 1°+1c-3 1 - =
In AOBD, cos6 = —s =73 HF =y = 2R cosA cos B
= 0=120° = /C=60° = A= 1200 lHs -2,8.¢

5 5 o B v

_ X“+1-3 1 _x°-2
INAABD, cosA= —— — =3 = _ 2RsinA 2R sinB 2RsinC

= + +
= x2+x-2=0 = (x+2)(x-1)=0 2R cosBcosC 2RcosAcosC 2RcosAcosB
= x=1 (X =2} _ Sin2A +sin2B +sin2C _ 4sinAsinBsinC

3 ~ 2cosAcosBcosC =~ 2cosAcosBcosC

1
A == .11.sin1200 = —
ABD — 2 ! 4 = 2 tanA tanB tanC= 2 (tan A + tan B + tan C)
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Sol.19 sinA sinB sinC = p, cosA cosB cosC=q Sol21L.H.S. = a cotA + b cotB + ccot C
= 2R cosA + 2R cosB + 2R cos C

= 2R [cO0SA + cosB + cosC]

| SOLUTION OF TRIANGLES |

0

o |oT

- fenh-tan Blan &= —2R[1+4sinésinEsinE]
B 2 2 2

P . A
= tanA + tanB + tanC = q ... (i) =2R + 2 (4R nsini) = 2R+2r=2(R+7r)

tanA tan B + tanB tanC + tanC tanA
3

r N
Sol-22 (s Th)s—c) T (s-o)s-a) T (s—a)(s-b)

sinB(sinAcosC + cosAsinC) +sinAsinCcosB

- cosAcosBcosC

3A s 3As 3s 3

= X—= =—=—

s—a)(s—-b)(s-c)"s A2 T A r

B sin?B + sinAsinCcosB ( X X )
q Sol.23
n-r np-r_1 A A1 A A
a b als-a s +b s-b s

1
a [1 - cos B (cos B - sinA sinC)]

1 A A _A{s—a+s—b}
— [1 - cos B{- cos (A + C) - sin A sin C}] L.H.5. _s(s—a)+s(s—b)_§ (s-a)(s-b)

q
1 3 A(2s-a-b) 3 Ac 3 Ac
= a [1 - cos B (- cos A cos C)] T s(s-a)(s-b) T s(s-a)(s-b) A2
(s-0)
¢ _c
1 1+ - -
== [1+q]= TtanAtanB = +aq ....(iii) AT
q q s—-cC
from (i), (ii), & (iii)
If tanA, tanB, tan C f ti i
anA, tanB, tan C are of equation is S0I.24a_bc cos A cos B cos &
S 2 2 2
P 1+q P
x3—ax2+[ q jx—a=0 _ abc Js(s—a) Js(s—b) Js(s—c)
T s bc ac ab
=>gx3-px2+(1+q)x-p=0 S
S
Sol.20LH.S. = =<, &2, 2ab
ol. H.S. = + +
r r r3 C_ 1 1 A
Sol.25. (r;+r,) tan 5= A((s_a) + 5_b)) 559
=%[(b—c)(s—a)+(c—a)(s—b) _ A’c e
~ s(s-a)(s-b)(s-c)
+ (a-Db)(s-0)]
C 1 1)g(s-c)
Now(r3—r)cot§=A s_c s A

—%[{(s—C)—(s—b)}-(s—a)+{(s—a)

xs(s-¢c)=c

—(s-9}r(s-b)+{(s-b)-(s-a)}(s-0c)] = s(s-c)

C C
= (r1+r2)tan5=(r3—r)cot5=c

1
S (0)=0

394 - Rajeev Gandhi Nagar K ota, Ph. No. 0744-2209671, 93141-87482, 93527-21564 M 0 T |> 0 N
VRS NO. 0744-2439051, 0744-2439052, 07442439053, www.motioniitjee.com, email-info@motioniitj ee.com Nurfuring potential through education




