what sapp: +92 323 509 4443, enmil: negal ecture@muil . com
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IMPORTANT FORMULAS
The Law of Cosine

o a*=b"+c*-2bccosa * b*’=c*+a’—2cacosB * ¢’ =a’+b>—2abcosy

b*+c* —a’ c+a’-b’ a+b*-c*
*cos@=———— * cosf=——— * coSy=——""—
2bc 2ca 2ab
The Law Of Sme ......................................................................................................................
a b ¢
sin@ sinfS siny
The Law Of Tangent ...............................................................................................................
tan &~ an? =7 tan 7
a—b= 7 b—c: 2 Cd _ 7
a+b tanOH-’B b+c tan +7 cta 4,7
2 2
Half Angle . Formulas ............................................................................................................
. Sina':\/(s—b)(s—c) . B F—f,‘\(s—a) . Sinyfz\/(s—a)(s—b)
2 bc 2 A ca 2 ab
[s(s— 2 Te(e— _
°cosg= s(s=a) . cos'b-—-\/s(s b) . cosl= $(8=¢)
2 bc p, ac 2 ab
e tan® = (s=b)(s—c) r tanﬁz (s—o@—-a wan? = (s—a)(s—b)
2 s(s—a) 2 s(s—Db) 2 s(s—rc)
where s=a+b+c = 2s=a+b+c

Area of the Triangie (=A )
1 1 1
e A= —bcsina=—casin f=—absin
2 2 p 2 4

a’sin Bsiny _b*sinysina _ ¢’sinasin B

° A —
2sina 2sin 2siny
* A= \/s (s—a)(s—b)(s—c¢) (Hero’s Formula)
Clrcum Radlus ( - R) ............................................................................................................
° — a — b — ¢ e R— LM
2sina  2sinff 2siny 4A
In_Radms . ( - r ) .......................................................................................................................
A
L] y=—
s
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Escrlbedcmle ........................................................................................................................
A A A
° ;/i: ° ,/-2: ° ,,-3:
s—a s—b s—c
Questmn # 1 ..............................................................................................................................
Show that
(1) r=4R sing siné sinZ (i1) s=4Rcosg cosé cosZ
2 2 2 2 2 2
Solution
(1) R.H.S =4R sing siné sinZ
2 2 2
=4RJ(S b) (s - C)J(S a)(s— c)\/(s a)(s—b)
_4R (s—b)(s—C)(s—a)(s—C)(s—a)(s—b)
(bc)(ac)(ab)
(s—a)’(s—b)*(s—c¢)’
=4R\/ a’b’c’
4R(s—a)(s—b)(s—c)
abc
:4(abcj(s—a)(s—b)(s—c) - R:a_bc
4A abc ' 4A
:(s—a)(s—b)(s—c) :s(s—a)(s—b)(s—c)
A SA
AZ
= " A=ys(s—a)(s—b)(s—c)
=é =r =LH.S
s
(i1) R.H.S =4Rc0sg cosﬁ c0s7—/
2 2 2
=4R\/s(s—a) s(s—b)\/s(s—c)
bc c ab
2 2 A2
_4R s“-s(s—a)(s—b)(s—c) _4R s°A
(bc)(ac)(ab) a’b*c?
_4p3A _4(0"”} A .. poabc
abc 4A ) abc 4A
=s = LH.S
Question # 2
Show that:
r= asiné sinZ secgzbsinz sing secﬁzcsing sinﬁ secl
2 2 2 2 2 2 2 2
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Solution
We take
) ) o ) ) 1
asmﬁ smZ sec— = asmﬁ sm7—/ S
2 2 COS—

Za\/(s—a)(s—c) \/(s—a)(s—b) 1
s(s—a)
\/ bc
Za\/(s—a)(s—c) \/(s—a)(s—b)\/ bc
ac ab s(s—a)

— 4 (s—a)(s—c)(s—a)(s—b)(bc)
(ac)(ab)s(s—a)

(s—a)(s—Db)(s—c) _4 s(s—a b)(s c)
a” s

ClS

Za\/s(s—a)(s—b)(s—c) A

=— =7
as S
= asiné sinZ secgzr ............. LN
2 2
Similarly prove yourself
bsinZ sinz secé =r J........ (i1)
2 2
csinz sinﬁ see o P, (i11)
2 2 2
From (1), (i1) and (iii)
r= asing sinZ sec CTZ = bsinZ sing secﬁ = csing siné secZ
Question # 3 ¥’
Show that:

(1) r= 4Rsing cosﬁ cosZ (i) r, = 4Rc0sg sinﬁ cos7—/
2 2 2 2
g .7

o
(11) r, = 4Rcos5 COS— sIn—
Solution

R.H.S=4R s1ng cosﬁ coslz/

—4R\/(S b)(s—c) s(s—b) \/s(s—c)

_ —b)(s—c)s(s—=b)s(s—c) :4R\/s2(s—b)2(s—c)2
(bc)(ac)(ab) a’b*c’

WWW.MEGALECTURE.COM
WWW. Yout ube. cont negal ect ure  Page3ofio



what sapp: +92 323 509 4443, enmil: negal ecture@muil . com
FSc-1-12.8-4
_4Rs(s—b)(s—c) _4abcs(s—b)(s—c).(s—a) _ abc
abc 4A abc (s—a) 4A
_s(s—a)(s=Db)(s—0)
A(s—a)
2
= A = A =1 =R.H.S
A(s—a) (s—a)
(11) & (iii) Do yourself
Question # 4
Show that:
ﬁ)n=smn% m)5=smn§- (M)@=smn%
Solution
R.H.S = stang
2

=SJ<S—’?><S—6> =S\/(S—b)(S—C)_S(S—a)

s(s—a)

_S\/s(s—a)(s—b)(s—c)

- s*(s—a)’

s(s—a)

s(s—a)

2
=5 2A > =S a = a =1, = LH.S
s“(s—a) s(s—a) (s—a)

(i1) & (iii) Do yourself
Question # 5
Prove that:

D) rntnntrn=s (i) rpnn=A°

(i) r+rn+r—r=4R (iv) rnpr=rs’

Solution
(1) LHS=rn+nn+np

gt N b

A’ A’

e i) )

AZ

= + +
(s—a)(s—=b) (s=D)(s—c) (s—0o)(s—a)

_x 1 .\ 1 .\ 1 ]
(s—a)(s=b) (s=b)(s—c) (s—c)(s—a)
_ A s—c+s—a+s—bj :AZ( 3s—(a+b+c) ]
(s—a)(s—b)(s—c) (s—a)(s—b)(s—c)
_ A 3s—2s ) S:a+b+c
(s—a)(s=b)(s—c) 2
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=A? S 3
(s—a)(s—=b)(s—c) s

=A’ s _2[5) 2¢ —RHS
s(s—a)(s—=b)(s—c) A®

(i) LHS =rrnn

10 = =i =y

4 4
= A =95=A2=RHS
s(s—a)(s—b)(s—c) A

() LHS=n+r+r-r
A A A A ( 1 1 1 (A
= + + -— =A + + N\
s—a S—b s—c s s—a S—b s—c. N\
_A (S—b)+(s—a)++s—(s—c)j :A[ 2s—E/_—a +S_S+Cj
(s—a)(s—Db) s(s—c) (s—a)(s—b) s(s—c)
a+b+c—b—a+ c
(s—a)(s=b) s(s—c)

=A

‘N2s=a+b+c

A ¢ K 1
(s—a)(s— b) s(s c) ( —a) (s s(s —C)
:cA(S(S €)= (s =) (s w] A(S —sc+s>—as— bs+abj

s(s—a)(s— b)’o—b)
ZC(2sz—s(a+b:L')+abj =C(2s —s(2s)+ab]

A A
2_#\0'4_'_
. 25" < 2 ab :abc :4_abc _4R =RHS
A A 4A
i) L.H_s:( A j( A j( A j
s—a)\s—-b)\s—c
_ A B sA®
s—a)(s—=Db)(s—c) s(s—a)(s—b)(s—c)
3
=SA2 =sA —s2é =s’r =rs’ =R.H.S
A S
Question # 6
Find R,r,r,r, and r,, if measures of the sides of triangle ABC are
(1)a 13, b=14 , c=15 (1)) a=34, b=20, , c=42
Solution
i a=13 , b=14 , c=15
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S_a+b+c _13+14+15

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

So A=\s(s—a)(s—b)(s—c)

= 218)(7)(6) =+/7056 =84

21

Now
_ abc _ (13)(14)(15) _3125
4A 4(84)
s 21
= a =& =10.5
s—a 8
s—=b 7
s—c 6
(i1) Do yourself
Question # 7
Prove that in an equilateral triangle,
(1) r:R:rn=1:2:3 (1) r:R:r:r:r=1:2:3:3:3
Solution
(1) Do yourself

(i1) In equilateral triangle all the sides are equal so a=b=c
atb+c _a+a+a _ 3a

2 2 2
3a (3 ) 1
s—a=—-a =|—-1la =—a
2 2 2
Now
A=s(s—a)(s—b)(s—c)
3
=\/s(s—a)(s—a)(s—a) =\/s(s—a)3 = %(%aj
_ |3a a_3 _ [3a* _\/§a2
V2l8) NVie 4
2
A \/ga% NCY /) NCY
Now r=— = = — =
s 3% 4  3a 6
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Rabc_aaa a_a\/_ \/_a
wha T TV
= :\/_a% :\/gaz-2 =\/§Cl
' s—a %a 4 a 2
A _ A _3a
> s—b s-a 2
A A \Ba
L= = -
s—c s—a 2
Now
rR:r:r,:r a \/ga'\/ga'\/ga Ba
e T3 T2 7 2 7 2
1 1 1 1 1
= - - = = — =g by V3
6 3 2 2 2 fiaby V3a
= 1 2:3 : 3 3 Xing by 6
Question # 8
Prove that:
(i) A =r cot%cotgcotg (11)er =%'tan— tang tan%/
(i11) A = 4Rr cos% cosg COS%
Solution
(i) RHS =7° COt% cotg cot :_,
_ 2 11 .‘1
tan—a te.nﬁ tanl
2 2
_ 2N 1 . 1
(s — b)(s—c) (s—a)(s—c) [(s—a)(s—b)
s(s—a) s(s—b) s(s—c)
s(s—a) ' s(s—>b) . s(s—c)
(s=b)(s—c) \GG-—a)(s—c) \(s—a)(s—D)
s’ (s—a)(s—=b)(s—c) _ 0 s
(s—a)’ (S b)*(s—c)’ (s—a)(s—b)(s—c)
_ Sy s*
(s— a)(s b)y(s—c) s s(s—a)(s—b)(s—c)
R E _(éTi A
- A A \s) A o
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2 2
A 5 _A = LHS
s° A
(ii) Do yourself
(i11) R.H.S = 4Rr c:osg cosﬁ cos7—/
2 2 2
:4Rr\/s(s—a). S(S—b)'\/S(S—C)
bc ca ab
4Ry s(s—a) - s(s—=b)-s(s—c)
(be)(ac)(ab)
s2-s(s—a)(s—b)(s—c¢) s7-A?
=4Rr\/ pErEye =4Rr pErE
_4pr S8 _{wj{gj& ~A = LHS
abc 4N )\ s Jabc
Question #9
Showthat
() i+i+i (11) _:l l+l
2rR ab bc ca ro L on L
Solution
1
i LHS =
) 2rR
= 2s =Cl+b+c °c 2s=a+b+C
( j(abcj 2Aabc abc abc
zabc abc abc
T e L e 1
bc ac ab ab bc ca
(i1) R.H.S =l+i+l
h L L
1 N 1 N 1 _s—a_l_s—b_l_s—c
A A A A A A
s—a s—-b s-c
_s—a+s—b+s—c 3s—(a+b+c)
A A
_35 -2 2s=a+b+c
A
s 1 1
=— =— =— = L.HS
A
A A r
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Question # 10
a sinﬁ sinz B y 1
We take 7 =asin—sin- ——
CcOS— COS—

Solution Now see Question # 2
Question # 11
Prove that: abc(sina +sin 8 +sin y) =4As
Solution

L.H.S =abc(sina+sin S +siny)

Since A =labsin7/= lbcsina'zlcatsin,b’
2 2 2

) 2A . 2A . 2A
. siny=— , sind=— , sinff=—"—
ab bc ca
Thus L.H.S = abCLZA + 24 + 2A)
bc ac ab
_ abc(zAd F24bt Zch — 2Aa + 2AKE2Ac
abc
=2A(a+b+c) =2A(2s) Ns=a+b+c
=4As = R.H.S
Question # 12
(i) (r1+r2)tan12/=c (ii) (ig—r)cotgzc
Solution

(i) LH.S =(r1+r2)tan%

_( A 14 _A_j (s—a)(s—b)
\s—a\y-b s(s—c)

=(A(s -b)+A(s—a)]\/(s—a)(s—b)_s(s—c)

(s—a)(s—Db) s(s—c) s(s—rc)
s—b+s—a | |s(s—a)(s—b)(s—c)
=A
(s—a)(s—Db) s*(s—c)?
2s—a—b A’
=A
(s—a)(s—b)J s’ (s—c)’
=A a+b+c—a—bj A v 2s=a+b+c
(s—a)(s—b) )s(s—c)
2 2
- A _A¢ . —RHS
s(s—a)(s—b)(s—c) A
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(i) LH.S = (—rcota
{2y )
% s—c s) [(s—a)(s—b)
\/ s(s—c)
_A s—(s—c) s(s—c) _A C s(s—c) .s(s—c)
s(s—c) (s—a)(s—Db) s(s—c) )\N(s—a)(s—b) s(s—c)
Al € j\/ s*(s—¢)’ =A[ c ] Sz(s;c)2
s(s—c) J\s(s—a)(s—=b)(s—c) s(s—c) A
Al € js(s_c) =¢c =RH.S
s(s—c) A

If you found any error, submit at
http://www.megalecture@gmail.com
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