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IMPORTANT FORMULAS
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Question # 1
Show that

B .. 7

(i) r=4R sin% sinZ sin (i) s =4RcosZ cosB. cos L

Solution

) RIS =R en sl gnd
272 2

iy I(s—b)(s—c)J(s—a)(s—r:)J(S—a)(s—b)
V be ac ab
—4R [(S—b)(s—C)(S—a)(s—c)(s—a)(s—b)
| (be) (ac)(ab)
o {(s—a)’ (s—b)*(s—c)’
a’b’c’
:4R(S—a)(x—b)(s—c)
abc
_4{‘1_[3‘3}(5’_“)(3—5)(5—0) - abc
N abc ' 4AA

4A
= (s—a)(s=b)(s—c) = s(s—a)(s—b)(s—c¢)
A sA

v A=fs(s—a)(s—b)(s—c)

=r =L.H.S

A
sA
A
s

(i1) RH.S = 4RcosE cosE cosZ
2 2 2

. 4RJS(S —a) \/S(S —b) JS(S —c)
bc ac ab

Isz -Slg—ais—=0lls—eF 52 A
\ (be)(ac)(ab) a’b’c?

_aplh @) A S
4A ) abc 4A

=4R

Question # 2
Show that:

. ; a . .o . .
r= asm%sm% SBCEZbSHlZ SID—SCCEZCSIH— Sll’.’lésﬁ'CZ

2
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Solution
We take
asinﬁ sinZ SecE = asinﬁ sinZ
cos—
2
. [G—a)(s—c) [(s—a)(s—bh) 1
V ac \! ab \/s(s —-a)
bc
I(s—a) (s—c) \/(s—a) (s—b) bc
=a
V ac ab s(s—a)

. [(s—a)(s—c)(s—a)(s—b)(hc)

N

(ac)(ab)s(s—a)

_, G- a)=b)s=0)

s(s—a)(s—b)(s—c)

:a\/

V a’s a’s’
Jss—a)(s=b)(s—c) A
=da = — =F
as K}
= arsinE sinZ secg: P omerssiam (1)
2 2
Similarly prove yourself
bsinZ sinE secg o (ii)
csinE sinﬁ sec% =3 T (ii1)
From (i), (ii) and (iii)
r= asinﬁ sinZ secE = bsinZ sinE secﬁ = csinE sinﬁ sec%
Question # 3
Show that:
s g ..

1) r= éhli'sinE cos— cosZ
2 2 2

(iil) r,=4R cos% cosE sinZ
Solution
R.H.S = 4Rsin% cosg c:OSZ

(i) », = 4Rcos% sin

—cos—
2

:4R\/(S—b)(s—c) J.v(s—b) I.S'(S’—C‘)
be ac V ab

(s—b)(s—c)s(s—b)s(s—c)
(bc)(ac)(ab)

_4R\/

s*(s=b)Y (s—c)*
a’bh’c’

4|
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:4Rs(s—b)(s—c) :4a_lx’s(s—b)(s —c) ' (s—a) R:ﬂ
abc 4A abc (s—a) 4A
~s(s—a)(s—b)(s—c)
A(s—a)
A __ 2 _,-RHS
A(s—a) (s—a)
(i1) & (iii) Do yourself
Question # 4
Show that:
() r=s tan% (i) 1, =s tang (ifi) =5 tan%
Solution
24
R.H.S = stan—
2
- (s=b)(s—c) : (s—b)(s—c) _ s(s—a)
‘ s(s—a) ‘ s(s—a) s(s—a)
- s(s—a)(s—b)(s—c)
l si(s—a)’
=5, |— & =g L = 4 =5 = LH.S
s (s—a) s(s—a) (s—a)
(ii) & (iii) Do yourself
Question # 5
Prove that:
@  nntnntnn=s (i) rrinn=A°
(iii) r+n+r—r=4R (iv) r1r2r3:rs2
Solution

()  LHS=nrn+nn+ny

_[sfaj[sfbj+[sfb)[sfc)+[sfc)(sfa)

A2 A2 A2
= + +
(s—a)(s—b) (s—b)(s—¢c) (s—c)(s—a)
2 1 1 1
3 + +
[(S —a)(s—=b) (s=b)(s—c) (—-0)(s— a)}
[ s—c+s—a+s—b A2 3s—(a+b+c)
(s—a)(s=b)(s—c))  \(s—a)(s—b)(s—c)
2[ 35— 2s J a+b+c
A P
(s—a)(s—b)(s—c) 2

A
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=A? ul 2,
s—a)y(s—b)(s—c) s

:Az{ ul j =A{%} =s> =RHS
s(s—a)(s—b)(s—c) A”

(i) LHS =rrnpn

g0 o= e= =

3 A4 _A4
_s(s—a)(s—b)(s—c) T A?

(iii) LHS =n+n+n-r

A A A A ( 1 1 1 1}
= + + -— =A + + ——
s—a s§s—b s—c s s—a s—b s—c s

=A£(s—b)+(s—a)++S—(s—c)] =A[ 2s—b—a +S—s+cj
(s—a)(s—b) s(s—c) (s—a)(s=b) s(s—c)

=A a+b+c—b—a+ : v 2s=a+b+c
(s—a)(s—b) s(s—c)

:A[ < T ]:CA[ ! + ! J
(s—a)(s—b) s(s—c) (s—a)(s—b) s(s—c)

ZCA{S(.?—C)—(S—a)(s—b)} =CA[S2 —SC+SZ—as—bs+ab]

s(s—a)(s—b)(s—c) A’

_ c[ 25 —s(a+b+c)+ ab] _ c[ 25 —s(25) + ab]

A A
| BB B B8 up _ming
A A 4A
o L[ Y L))
s—a)\s—b)\s—c
B A’ B sA’
(s—a)(s—=b)(s—c) s(s—a)(s—b)(s—c)
3
=SA, =sA =SZé =sr =rs* =RHS
A* s
Question # 6
Find R,r,5,r, and r, if measures of the sides of triangle ABC are
(i) a=13 , b=14 , c¢=15 (i) a=34, b=20, , ¢c=42
Solution

(i) a=13 , b=14 , c=15
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q_a+b+c _EEldlh

2 2
s—a=21-13=8
s—b=21-14=7
s—c=21-15=6

So A=yls(s—a)(s—b)(s—c)

=J218)(7)(6) =+7056 =84

21

Now
_abe _(3A405) _
4A 4(84)
s 21
p=2 =F s
s—a 8§
K= A :EZIZ
S os=b 7
s—c 6
(i1) Do yourself
Question # 7
Prove that in an equilateral triangle,
() Ry =1:2:3 (i) v Run vpory =132:3:3:3
Solution
(i) Do yourself

(ii) In equilateral triangle all the sides are equal so a=b=c
a+b+c atat+a _3a

2 2 2
3a (3 } 1
s—a=—-a =|=—1|a =—a
2 2 2
Now
A= fs(s—a)(s—b)(s—0)
3
:JS(S—CI)(S—CI)(S—(J) =\s(s—a)® = %[%GJ
_ el @) o e
208 16 4
A \Eak4 Ba 2 Ja
NOW yF=— = = G

s 3% 4 3a 6
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R= abc _a-a-a iﬁ _ﬁa
4J_a/ J_ V33
. A \/_a/4 _\Eaz Va
' s—a %a 4 a 2
L__A A f3a
*s=b s—a 2
A A fBa
”}_ = =
s—c¢  s—a 2
Now
V3a Ba Ba Ba Ba
riRipiryir, = : : :
6 3 2 2 2
1 1 1 1 1 ;
=E 5: 555 +1ngby\/§a
=i 1 %t 3 %2 3 23 xing by 6
Question # 8
Prove that:
@@ A =+ cot% cotﬁ cotZ (i) r=stan£ tanﬁ tanZ
(iii) A = 4Rr cosE cosﬁ cosZ
2 2 2
Solution
(i) RHS =¢* cotE cotﬁ cotZ
2 2 2
iyl 11 1
tan & tanﬁ tan 7
2 2
2 1 1 1

: (s=b)s—c) [(s—a)s—c) [(s—a)(s—b)
\/ s(s—a) \/ s(s—b) \/ s(s—c)
"ZJ s(s—a) \/ s(s—=b) \/ s(s—c)
(s—b)(s—c) Ys—a)(s—c) Y(s—a)(s—b)
” Jv (s—a)(s—=b)(s—c) =;~2J s
(s—a)’(s=b) (s—c)* (s—a)(s=b)(s—c)

4
T 3
=

VS(S —a)(s—b)(s—c)

J(Y—a)(v—b)(v—c)
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B d ke LS
2
(i) Do yourself
(ii1) R.H.S = 4Rr cosE cosﬁ cosZ
2 2 2

:4Rr\/s(s—a) 'Js(s—b) .\/s(s—c)
be ca ab

:4R,,\/s(s—a)-s(s—b)-s(s-c)

(be)(ac)(ab)
=4Rr\/s_'S(S_az(f_,b)(s_c) =
abc
i sA —4 abc\(A)sA
abc 4A )\ s Jabc
Question # 9
Show that
gl -1,1.1 R e S |
2rR ab bec ca rn n L
Solution
1
i LHS =
0 2rR
1 4s5A 2s a+b+c
_ o = = v 2s=a+b+c
z[éj{a_bc] 2Aabc  abc abc
s\ 4A
a b P2
= — e — s —
abc abc abc
=i+i+i :L-I-l-i‘i = R.HS
bc ac ab ab bc ca
(ii) R.H.S g lal
h h K
1 e 1 " 1 _s—a_'_s—b_'_s—c
A A A A A A

s—a s=b s-c
_§—a@ti—bty—g _S—-lgtb+e)
A A

=3S_25 v 2s=a+b+c

=2 =— == = LHS
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Question # 10

-

a sin+ sin—
We take 2 2 =a sinﬁ sinZ —_—

(21
COS— COS —

Solution Now see Question # 2
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9

Question # 11
Prove that: abc(sina +sin §+siny) =4As
Solution
LH.S =abc(sina+sin S +siny)
Since A =labsiny =lbcsina‘ =lcasin Ji]
2 2 2
2A

’ 2A . 2A :
L siny=— , sine=— , sinf=—
ab bc ca

2A 2A  2A
Thus L.H.S =abc[—+—+—]
be ac ab
=abc[2Aa+2Ab+2AcJ = 2Aa+2Ab+2Ac
abc
=2A(a+b+c) =2A(2s) v 2y=a+b+te
=4As = RH.S
Question # 12
() (+n)tant=c (i) (1= r)eord =

Solution

() LHS =(r1+r2)tan%
_{ A " A J (s—a)(s—b)
A

“\s—a s—b s(s—c)

(s—a)(s—b) s(s—c) s(s—c)
—A[ s—b+s—a ] IS(S—a)(S—b)(S—C)

:{A(s—b)ﬂ(s—a)N(s—a)(x—b) s(s=0)

le-aGs-n ) sSs-0)
:A[ 2s—a—b ] 3 A :
(s—a)(s—b) )\s" (s—c)°
= [a+b+c—a—b] - v 2s=a+b+c
s—a)(s—=b) )s(s—c)
s LA SRS

T s—a)s—Ba—g) &
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i) LHS =(5- )co%

[ A A] 1 [ 1 1} 1

= —— :A Y i1

s—c S tan% s—¢c 5 (s—a)(s—b)
s(s—c)

s—=(s—c) s(s—c) —A c l s(s—c) 'S(S—C‘)
s(s—c) (s—a)(s—Db) a s(s—c) V(s—a)(s—b) s(s—c)
A[ }\/ s (s—c)? =A{ c ] ’sz(s:c‘)z
s(s—c) [Ns(s—a)(s—=b)(s—¢) s(s—c) A°

A j‘(‘“_c) =c =RHS
v(v c) A
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