SOLUTION OF TRIANGLES |
SOLUTION OF TRIANGLES
EXERCISE - | HINTS & SOLUTIONS
Sol.1 C

Sol.2

Sol.3

GivenA:B:C=3:5:4
--A+ B+ C=180°
= A =459, B = 759, C = 60°

a _ b _ c
= sin45° _ sin75° _ sin60°
J2a _ 22b 2
= 1 J3+1 43
2b \/Ec

= a= 31 73
by I&IIl = Jza=,2¢c ...()
by I&II = (3 + 1) a=2b ....(ii)
~a+b+ /2 c=a+b+ 3 a{by(i)}
=b+ ({3 +1)a=b+2b=23b{by (i)}

C

COSA cosB cosC
If = =

a b c
a b c

We know sinA ~ sinB ~ sinC

COSA _ cosB _ cosC

SinA sinB sinC

= cotA = cotB =cotC = A=B=C
. Ais equilateral

C
+A+B+C=n=> A=rn-(B+C)
bcsin? A
cosA +cosBcosC

Now

bcsin® A
cos(n—(B+C))+cosBcosC

_ bcsin® A
~ —cos(B+C)+cosBcosC

bcsin? A
—cosBcosC +sinBsinC + cosBcosC

_ bcsin?A bck®a?

= = "2 = a2
sinBsinC k“bc
{ sinA _sinB _sinC _ k(Iet)}
a b

Sol.4 C

Sol.5

(@a+b+c)(b+c-a)=kbc
= (b+c+a)(b+c-a)=kbc
= (b +c)?-a?=kbc

= b2+ c2 - a2 + 2bc= kbc

= b2+ c?2-a%2=(k-2)bc
k-2

b2 +c2 —a?

2bc 2

U

k-2
_1<T <1

=-2<k-2<2 = 0<k<4

B
Givens-a =3 :>a+2+c—a=3
-a+b+c=6 (1)
& s-c=2 :>a+g+c -c=2
a+b-c=4 .(2)

A

c b

B a C

&s=a+3,s=c+2

Da+3=c+2 => c-a=1
from(l)b+c-a=6=b+1=6=b=5
b2=a2+c2 = b2=a2+ (a+1)2

= 25=2a2+2a+1=2a2+2a-24=0
=a’+a-12=0= (a+4)(a-3)=0
= a =3 (..a =-4 not possible)
.Cc=a+1l =c=4
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Page # 2 SOLUTION OF TRIANGLES
Sol.6 C 1
B+C B-C 2tany 2%,
: ) ; = tan A = =
:>25|n[ > jcos[ > j—3sm (B+0O) 1—tan2§ L 1 2
4
B-C B+C
= COS 5 = 3 cos 2 1
-2 _1 16 -8
B c . B C = 15 2x = tan A 15
=€0s - €os — +sin - sin — 16
B C B C
— il > _ N2 ain— Sol.9 B
3 cos > cos > 3sm25|n2
b2_c2  k?sin?B-k?sin’C
B C B C =
=4 sin — sin — =2 cos - CoS— 2aR al 2
2 2 2 2 SinA
B C 2 o2 2 o2
=cot - cot o =2 _ k®sin”B-k*sin°C _ sin?B-sin?C
k?sin® A sinA
Sol.7 B sinA
. 2n _sinB+Q)sinB-C) . ,_ __
Given A==, b-c=3,3 cm sin(B+ C) {+A=n-(B+C)}
5 =sin(B-0C)
_ W3
& area of AABC = — cm Sol.10 B
T
l i - = -
NowA=EbcsinA Givenb=2,c= 3 ZA 6

3

:>£= — = bc=18
2 2

1
E bc
-+ a2 =b2 + c2 -2bccos A

=a? = (b -c)2 + 2bc - 2bc cos A

1
=a2=27+36 [1+§J

=a?=27+54=81=a=9

Sol.8 B
Given In a AABC, sin A = i—i
2 2 .2
— sinA = 2[a“ —b“ —c“ +2bc]
bc
= sinA = 2[2 - 2 cos A]
= sinA=4[1-cos A]

A A A
:>25|n2cos2 4 ., 2 sin >

=a2=b2+ c2-2bccos A

3

=4+3—4J§73=7—6=1

a a 1

K sinA=2R:> =ZsinA - 1=1
2x =
2
Sol.11 A
acosA +bcosB+ccosC
i i {a =2Rsin A}
a+b+c

2R(sinAcosA +sinBcosB + sinCcosC)
2R(sinA +sinB +sinC)

sin2A +sin2B + sin2C
2(sinA +sinB +sinC)

4sinAsinBsinC
= A B ..C (By using Identit
8cosEcos§cosE (By using Identity)

4 'nA 'nE 'nE—L
sin> sin 5 sin 5 = ¢

A A . B . C
2 - = s~ r=4Rsin— sin - sin -
= tan > 2 { 2 2 2 Y
M OT? ON:: 394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671, 93141-87482, 93527-21564
Nurfuring potential througn education | | VRSNO. 0744-2439051, 0744-2439052, 07442439053, www.motioniitjee.com, email-info@motioniitjee.com




SOLUTION OF TRIANGLES | Page # 3
Sol.12B Sol.14C
Givena:b:c=3:7:8 GivenA = 100sg. cm, r; = 10cm, r, = 50 cm
A 100
A = — —a=—- -a=10....
We knowR = —— & r= = M= a =% 2877 —>7° 10....(1)
2sinA S
100
rh=——=5S-b="— s-b=2 ...(2
R as _ a(@+b+c) 2 s-b 50 (2)
~r T 2AsinA ax Lbesin? A (1)-(2)=> b-a=10-2 =38
2
Sol.15B
a(a+b+c) 1 . r—ér— A R A o= A
2bcsin? A —EbcsmA} T s’ 17 s_a’"2 s-b’''3 s-c
{--a =3k, b= 7k, c = 8k} A _A A A

=r.rg.r.rn= s - (s—a)' (S—b)'(S—C)

2
R 3(3+—7+?k_ _ 3x18x14x14 ¢ ¢ .r,.r3=A2{A2 =s(s-a) (s-b) (s-¢c)}
r 2x7x8sin“ A k2 2xTx8x27
R 14 7 Sol.16 A
= —=—=—= R:r=7:2
r 4 2 , A A A
>r, > > >
fry>r>r; = s—a s-b " s-c
cosA=b2+CZ_612 = (s-a)<(s-b)y<(s-0
2bc = -—a<-b<-c=> a>b>c
_K? 49464-9 _ 104 _ 13 Sol.17 B
K2 278 278 14 AM. a+b+c
U 3
2 27 2A 2A 2A
ssin2A=1- % =— Altitudes are — ,— ,—
14 14 a b’ c
. 3 6A
Sol.13 B HM. = _
a b ¢ " (a+b+¢)
__a _s=r 2A  2A  2A
2sinA 2sinA
(a+b+c) 3x2A
AM) X(HM)=——Xx——— =
_s-r _ s-r ( ) x( ) 3 (a+b+c)
= : =5
2sink
2 Sol.18B
Givenc=5,b=12,a=13
B
Aliter : Let /A = g
D
A 13
r=(s—a)tan—=(s—a)tan£=s—a 5
2 4
= a=s-r
abc bc (s-r)
= — = -r) — = A 12 C
&R="0 =GN 2
cosp o 1228018
1 . . T o212)6)
{+A = = bcsin A= 2A = bcsin E:>2A=bc} 12)()
2 2 i.e. A=90°
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Page # 4

Altitude AD = %

{a=

Sol.19C

2x30

13

1
AD = ) VZb2+2c2—a2

= 4AD2 = 2b2 + 2c2 - a2
= 4BE2 = 2¢2 + 2a2 - b?
= 4CF2 = 2a2 + 2b2 - 2

.. 4(AD? + BE2 + CF2) = 3(a? + b2 + c?)

AD? + DE2 + CF2

BCZ + CAZ + AB?

Sol.20 A

GivenzB = g

B T
r—(s—b)tanE —(s—b)tanz

3

=—=3

4

a+b+c c+a-b

AB+BC-CA

60
13

4

%x5x12=30}

5 -

Sol.21 A

2

H is orthocentre of AABC

Radius of circumcircle of ABC,
BHC, CHA, AHB are same and equal to R

/ZBHC=B+C

In ABHC, by sin law

= sin(B+C) —

R &

a
sinA

=2R

=sin(B+C)=sinA=R; =R
similarly R, =R & R; =R

2

SOLUTION OF TRIANGLES
Sol.23 A
In ABOD,
2 a
tan B=2 =—

>tanA = rtanA

a b ¢ abc
= 2t 29" 2n ~ 8fgh

a E c abc
= F Y9 T h T agn
a b ¢ abc \ = 1
= T tgth fgh = 4
Sol.24 A
a-b s-a (s-b)-(s-a) (s-a)

b-c  s-c _ (s-c)-(s-b) ~ (s-c)
= (s-b)(s-c)-(s-a)(s-0)
=(s-a)(s-c)-(s-a)(s-b)
= (s-b)(s-¢c)+(s-a)(s-b)=2(s-a)(s-c)
divided by (s —a) (s - b) (s - ¢)
1 1 2
= (5-a) T (s—¢c) = (s-b)

A A 2A
= (s-a) T (s-¢) = (5-b)
= ry+r3=2r, = ry, r, rzinA.P.

Sol.25 A

2R =3+ 4 +5 :>R=%

Sol.22 B A
BM = a/2
BD =ccosB c b
a
DM = 5 ccos B B
DaM
_a_. (c® +a° -b?)
2 2ca _ 3x360 _ 3x360
T 3+4+5 12
2 2 2 2 2 2
_a-c-a +b _b"-c a=90,p=120,y=150
2a 2a AABC = AOBC + AOCA + AOAB
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SOLUTION OF TRIANGLES
1 1 1 Sol.28B
AABC =ER'R sina +E R.R sinp +ER.Rsin Y
A A a+b+c
1 == 5 5%~ 2
= ERz[sin 900 + sin 1209 + sin 150°]
r - 1
Rzl\/§1 1623+\/§ —=ﬁ=—:>s=2a
= +—+—= = — —_ A rl S 2
5 2 2 > |\ 2
36 9V3 A_ T
=2 B+3)="5 (1+5) @2 T s

Sol.26 B

In AOBM, cos A = é

A B C
—_|tan—+tan— | =
tan> [ 2 2}

r
s-b

r
r +
s—-a S-C

> _ r2(23—b—c)
" (s-a)(s-b)(s-
B | O R
JLyRA A* s < a
Aad ul ul = 5 —5 =
ch Sz Az
A Sol.29D
=CosA+cosB+cosC=1+ 4 rsin >
AABC, /A = g

r r
= — +cosB+cosC=1+ —
R R

= cosB+cosC=1

Sol.27 C
risin radius

_ r’(@a+b+c-b-c)
C)_ AZ
s
a_a _1
s 2a 2

! b
tan S 2" _ 2
a2 T @+b+c)(@a+b-c) ~ 2v2+2ab
Circumradius is x 2 2
r 1
X = ”ly’y= B&Z= {._.a2=b2+C2}
ZsinE ZsinE 2sin—
2bc c a-b
2 1 T 2bb+a) " a+b | a-b
= Xyz = =1 =3 r2 R
S[SinAsinBsian R _c(@a-b) c@a-b) a-b
2 2 2 a b2 c? c
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Page # 6 SOLUTION OF TRIANGLES

Sol.30D Sol.33C
Sine Rule in AADE a=1
SinA + sinB + sinC
A (a+b+c)=6 3
E

) :>(a+b+c)=%(a+b+c):>R=1

D a . 1 b
5 o -_-SinA—ZA:SInA—E :>A—g
Sol.34B
a a
DE = <
sina P Lo 2 g Lo 2
sinB sin@ sinC sin20
2A . 1 A JSinA 1
:>DE=?smA—2AxE—E {a R
Sol.31C
BC,. BA=BG. BB,
B a a a C
2 2
sinB _ sin® sinB sin®
sinC _ sin20 sinC ~ 2sin6cos9
N sinB 1 N sinB 1
B A, C sinC ~ 2cos@ sinC ~ 2cosf
c 2 inB 1 A
—.C= = ln .0, =32 =402 sinb - _ 2 fal
2 3 BB B = Qinc 5 sec
1
= 3c? = 4, 2 (2a2 + 2c¢? - b?)
= 2 + b2 = 2a2
Sol.32B
412 = 2b2 + 2¢? - a?
A
C
. . r=(s-c)tan - =>r=s-c
B LI a LILI C 2
= 4/2=2 (b2 + 2 - a?) + a2 =2r=a+b+c-2c=a+b-c=a+b-2R
= 442 = a2 + 4bc cos A = 2(r+R)=a+b
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| SOLUTION OF TRIANGLES Page # 7

Sol.36 C Sol.39A
AD = Py, BE = Py, CF = P, <, LA 3
- Py, 22, P, in H.P. acos® o +ccos? — = -

s(s-c) s(s-a) _ 3b
@ b "¢ Tbe T2

C = 2s[2s-c - a] = 3b2
F = (a+b+c)=3b
= a+c=2b = a, b, cinA.P.
B Sol.40C
1 1 1 a b c

in A.P.

5,5, 5 InNA.P —_— =, —
= PPy Py oA 20" 2A

=a, b, cin A.P. = sinA, sinB, sinCin A.P.

Sol.37C
Greatest side is BC > 1
A
sina cosa
AD =4
B flrsnocosa  © 8
T 3 . T
O<a<— =2 = i
ol 5 In AABG, o sin 3
cos A = sin a+cgs' a—-1-sinacosa g 2 16
sina.coso == /== —F
=C=3 3 38
1 Area AABD = Area AADC
cosA=—E = A = 1200
1
AABC = 2AABD = 2 x  (AD) (AB) sin %
Sol.38B
16 1 32
a T a T _ —_ = _ = .
r=5cotH,R=EcosecH = .3\/5.2 3\Esq.unlts
T Sol.41 A
1+cos— — —
a n PQ=PR=R
r+R= > sin® AOPQ & AOPR are Equilateral triangle
n /P = ZQPO + ZOPR = 60° + 60° = 120°
Sol.42B
2C082£ A
a - r=\/§,ID=IE=IF&r=§
- 2 2sin-"* cos - 2 cot 2n
2n 2n

=>A=rs=,3s
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Page # 8

| SOLUTION OF TRIANGLES

=)

In AIBD, tan 15° = (b\EJ
2

=b= tan15° =202+ \/_)

= 208 _ Lo )

=22+ 322 =(7+43)

A= 3 (7+4J3)=12+7,/3 sq. units

2b R
=~ 2R Aab T
ab =2

1
a2+b2+c2=2abcos600=2.4.5=4

Sol.45 A

cotA : cot B : cot C =30:19 : 6

cot A =30k
cotB =19k
cotC =6k

-+ XcotAcotB =1
=570k? + 114 k? + 180k? =

Sol.43 C
k2 = L k = L
a => K= = K= 7,77
X3~ 1132 + 38 x - 40 = 0Zb 864 1246
c
30
Ya =11, zab = 38, abc = 40 cot A = \/—:smA_i_M
35
COsA  cosA + cosB + cosC
a  a b c 19
cotB = \/—:> smB—ﬁ—lz\/g
1 12 35 35
E[b2+c2—a2+a2+cz—b2+a2+b2—cz]
B abc __6 26 146
cot C = 12\/3 =sin B = = :>—35
2
=1l_2(38)= 45 =£ a:b:c=sinA:sinB:sinC
2.(40)  2x40 16 =10:12:14 =5:6:7
Sol.44 A Sol.46 A
2 - 32 2 2
asinB +bsinA 2(2R)* =as+ b +c
JsinAsinB 4
A
b
c
60°
B a C
B a¥ (b (cV_,
2R2R_4 :>2R+2R+2R_
ab
4R? = sinZ A + sin2B + sin2C = 2
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| SOLUTION OF TRIANGLES Page #9

Sol.47 C Sol.50B
a_b ¢ ~ K cosA _ tanC cosA  tanC
1 V3 27 a ¢ 2RsinA _ 2RsinC
3+4-1 6 3 - :>s!nA=cosAcosC
COSA = 43 =4J§=7:>A=E =sin(B+ C)=cosAcosC
s B 1+4-3 _ 1 Bof. X Sol.51D
212 2~ 3°°T2
- 1 -tan2 tan & =1 o5 2
=A, B, Cin A.P. an> tan 5 = s(s—a) s(s-b)
Sol.48 A 5
(s-a), (s - b), (s-c)inG.P. _1- A(s-9)
(s-b)2=(s-a)(s-c) s(s—a)(s—-b)(s-c)s
cra-b\® _ [b+c—aj (a+b—cj _,_S-C_s-s+c_c _ 2
2 = 2 2 B s s " s a+b+c
= a? + b2 + c2 + 2ac -2ab - 2bc = b2-(a - ¢)?
= a2+ b2 + c2 + 2ac - 2ab - 2bc Sol.52C
=b2 -aZ-c?+ 2ac A+ B+ C=180° A, B, Cin A.P.
o . 2 ) 2B=A+C & C=2A
aZ+c2 (2R)“[sin“ A +sin“ C] -
a+c (2R)[siNA +sinC]

sin? A +sin®C b .
- —  ~ = — =5sinB
sinA +sinC 2R
Aliter

s-b s-c
E = E Apply C& D

3A 9A
2s-a-b  2s-b-c c _ a A+ > + 2 A=180° = = 1800
a-b b-c a-b b-c — A =400 - B=60°,C =800
= bc-c2=a2-ab
= a2+ c2=b(a+c) CD=2,3 cm
= a2+ c2=b(a+c)
/BCD _ 2

=(2R)? (sin? A + sin2C) = (2R)2 sinB (sin A + sin C)

- = £ BCD = 329, Z DCA = 48°

/DCA ~ 3
2 2
_, Sin"A+sin"C _ . o In ABCD (using sine rule)
sinA+sinC
c
Sol.49 B 243 _ 2
sin600° sin32°
sinB . .
Cos A = - = 2 sinC cos A = sinB
2sinC
2.3 _ C
,c bP+d-a _ b =3 T 2sin320
= ‘R 2bc 2R o

= b2+ c2-a2=0nb2

= i (o]
= c=a= AABC is isosceles = c=8sin32
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Page # 10 | SOLUTION OF TRIANGLES

Sol.55B

Sol.53 B

op

B C

(oc—B)=£:>0c=B+%

n r B
_ pe ] - LA 5
tanoa =3 tan B = tan( 6 3tan B BI sin > = Bl = r cosec >
o (r_B)_ __n
tanp+ wsin 3] = g = - 0sB
= 1 3 = 3 tan B 2
1-——tanp
V3 A B _C
I, . II, . II; = (4R)3 sin 5 sin o sin =

= J3tanp+1=3tanp (3 -tanp) =16R?r

= 3tanZp-2/3 tanp+1=0 Sol.56 B A

= (J3tanp-1)2=0

1
= tanp =75 = =30 a=60°

AABC is right angled A

B C
Sol.54¢C a’=Rsin 2A, b’ =R sin 2B
A B A B ¢ =Rsin2C, BB =rx-2B
2(tan+tan)(1—tantanj 1
2 2 2 2 A= =RZsin2 Asin 2C . sin 2B
2 A > B 2
l1+tan® — || 1+tan” =
2 2
Sol.57C
A
A+B A BY _A _B
= 1-tan—tan—= 22 22
2tan( > M > 2) cos®— cos?
4 4
COS — 2
B 2 A B A B o o
=2 sinC (0% TN B 4cosa 4cosa C
2
Rpo abc oA __abc
F=r s T 2(@+b+0)
C
cos — A+B cC . C
=2—2c052[ 2 j=2cos—sin—=sinC = 4.4.8cosa = 8.16cosa =M
sin & 272 2(8+8cosa) ~ 16(1+cosa)  1+cosa
2
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