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Exercise 12.8

1. Show that
& oo (B gior 2 = € o8 o0
I r=4R sin g sin : sin - il. s=4R cos , €OS = COs 3
« g Y
I r=4R sin - sin > sin -
Solution

R.H.S = 4R sin = sin £ sin -
2 2 2

=49_b_t'_ (S=b)(S~¢) [(S~a)(S~c) [(S=a)(S~b)
+4 bc ac ab

(S-a)-(S-d)*(5-c)-
aspic?

\ abc

Hence proved

B

r=4R sin = sin = sin £
2 2 2

ii. s= 4R cos% cos g cos -’2:-
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Solution

R.H.S = 4R COSs % CcOS -g- COS -;-

_ 4abc [S(s-a) [s(s-b) [s(s-c)
44 bc ac ab
Sl abc |S*(s~a)}{S=b)(5~c)
44 a*b*c*

_abc SJS(S-a)(S-b)(S-c)
a abc

7l

A

I
(Ve

=L.HS

Hence proved

B

— a Y
$=4R COS > €OS = COS 7

p

2. Show that r= a sin g- sin £ sec & = bsin? sin ';" sec 7

2 2 2

- L B 1 4
(:sll'l2 sin : sin -

Solution
B

¥4

g
2

— (S—a)(S-c) (S—a)(S-d) bc
-G ac ab S(S-a)

(S—a)i(S5=b)(S-c)bc
Sa‘be(S~a)

a. =Q $in = sin = sec =

-

(S~a)(S=D)(S=c)bc
Sa<

=g

VSVs
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“ |t

=T
Hence proved

.. B . B a
r=051nzsmzsec2

#

4 « ’
b. bsin- sin , Sec >

2

=b (S~a)(S—-b) (S=b)(S~c) ac
ab bc S(S-0)
-b (S-b)(S-a)(S-c)ac
Slabéc(S~b])|
— S(S~a)(S~=b)(S~c)
b\l Sb?

=
s
=r

Hence proved

N AT [
— — — —
r'bsmz sin - sec .

« p Y
C. C sin - sin ~ sin -

= ¢ (S=b)(S=C) ((S~a)(5=c) ab
be ac S(S~c)

b (S—-c)*(S-a)(S-b)ab
Sjabe?(S—¢)]

S(S—-a)(S-d)(S-¢)
Sct
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Hence proved

| e
= csin— sin E sSec 4
2 2 2

. ¥ Show that:

a
I ry =4R sin= cos £ cos L i r, =4R cos - sin £ cos L
2 2 2 2 2 2
iii. r; =4R cos= cos £ sin L
2 2 2
Solution
. ry =4Rsin’ cos g- cos >

R.H.S = 4Rsin= cos L cos ¥
Y 4 Y 4 7 -

=4ﬁ (S-a)(S~c) |S(S=b) |S(5-c)
44 be ac b¢

_abc [S*(S-D)(S-c)f

d a‘bic?

_abc S(S=b)15S~c)
a abc

1 8

AS~a

"
Oy

Hence proved

- g Y
r; =4R sin > cos = cos
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ii.r, =4R cos; sin % cos >

Solution

RHS = 4R cos< sin g cos L
2 y 4 Y 4

=4a_bc_ S(S-a) |[(S=a)(S-c) |S(S5-c)
44 be ac ab

_ abc [Si(S-a)i(s-c)t

a a‘bic?

~abc S(S=-a)(S~c)
a abc

I
<

Hence proved

a . B Y
r, =4R cos— sin = cos -
¢ —one 2 Y0 3

jii. r; =4R cos™ cos £ sin *
2 2 2
Solution

R.H.S = 4R cosg- cos g- sin !2-

=4a_b¢." S(S~a) [(S~a)(S~b) |S(S-b)
I bc ab ac

abc [S*(S-a)*(S5-b)<
A albic?

- abc S(5-a)(5~b)
) abc
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[
W'

Hence proved

¥ 4 -
r, =4R cos > €Os gsm %

4. Show that
= a — [ - 4
. 7y, = stan; . r, = stan?  il. vy = stan;
Solution
i r, = stan'-;-
R.H.S = stang-
= 'S el | Cled 9
-J S(S-a)
_ [SP(S=a)(S=b)(S~C)
S(S-a)*
_ [3(5=a)(5-D)(5-¢)
= S(S-a)
= S
- S—-a
= L.H.S

Hence proved

— (44
ry = stan>

il. r, = stan-
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Solution
R.HS = stan g

S (§~a)(S~c)
S(S~b)

S(S-a)(S-b)(S-c)
S(5-b)¢

S(S-a)(S=b)(S=¢)
S(S-b)

a

S-b

2
= L.H.S

Hence proved

r, = stang

stan

N I=

iil. s

Solution

RHS =s zan’;’-
N (S—a)(S—-c)
> J S(S—-¢)
S2(s-a)(S-b)(5-c)
S(S-¢)?

S(S—=a)(S-d)(5-¢)
S(S-¢)

]

S=¢C

3
= L.HS

Hence proved

r, = stan’;’-
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5. Prove that

ryrars = rs¢

i. riT2 + Tal3 + rary = s . rry rory = A®
iii. r{y+7r,4+r3—r = 4R iv.

Solution

i r "y + rry; +rayr, = st

RHS = rir, ¥+ 553 + 1503 = 8¢

Hence proved

(S—-a)(S-b)

S 6 . 6 3
S-b S~¢ S~¢c S~b

As A<
(S—-a)(S-b) (S-a)(S-¢)

S=c+S~a+S~-b

7§ et B femt e Sl AR
LS-aNS-bMS-CJ

3S~1a+b+C)

—A2f_35=(asd+c)
=4 l(s-a;(s-b)(s-c]]

J 35-25 ]
($=a)(5=b)(5~C)

l___a*_s___]
(S=a)(S=D)(S~¢)

—_—i
S(S-a)(S=b)(5-¢)

- 2
Al S

:SZ

= L.HS

nre +1rr; +ran = s¢

il. ry r, 1y =AZ

Solution

LHS =y r, 3

S'S-a S-b S-¢
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b‘
T S(S=a)(S~b)(S~¢)

>

h

—
e, S—

a

e

= A?
=R.HS

Hence proved m r,r; = A?

iii. ri+r,+r;—r = 4R

Solution

N S-D4+S=a . S=S4¢
a AI (S=a)(S=b) + S(S=C) ]

=A[ 2S~la+0] + ¢ ]
(S=a)(S—-b) S(S~¢)

. I ¢ 'y ]
(S~a)(S~p) S(S=c)

= Ac| LEGmah
S(S=a)(S=b)(S-c)

§2-S¢c +5S°-Sb-as+ab
AZ

= acl
=[25% - S(a + b + ¢) + ab)
=[252 - S(25) + ab)

==[252 - 252 + ab}
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=R.HS

Hence DI'OVed Ty + rz + g ™ T - R

vi. FqT27r3 = rst

Solution

L.H.S =Ty

a

- a
) S—-¢

S-a S-b’

A]
T (S-a)(S-b)(S-¢)

S |
S(S=a)(S=b)(S=¢)

= R.HS

Hence proved

Nty = rs?
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6. Find R,r, r, r, andr,, if measure of the sides of triangle ABC are

i a=b.,b=14, c =15

i oa=b ,b=14, c=15

Solution

13414415 42
—Je W 4 |

2 2 Z

abCc=13x14x15= 2730

A= JS(S-a)S - b)(S - o)

= 21(21 — 13)(21 — 14)(21 - 15)

A= J21(8)(7)(6) = V7056 = 84

b¢ 13)(14)(15 2730
44 4x84 336
a 84
=E—-= — = 4
S 21
4 84
= ";-:; - "'[;" = 10.5
) H4
rz —t : =T — 12
3 a4
r, = —=—= 12
S—c 7

Hence

R=8|252f=4. ry = 10.5, I, = 12: Iz = 14

a=34, b=20 ,c=42

a=34:b=20:c =42

S = a+b+c

2

33420+42 . 96

= 48

2 2
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0.b.C = 34 x 20 x42 = 28560
A= JSS—a)(S-b)(S-c)

=/48(48 — 34)(48 — 20)(48 — 42)
A= [48(14)(28)(6) = 336

abc 28560
R=— = — = 21.25
44 4x336
A 336
== = — =
S 48
A 336
rHy = — =— = 14
1 S-a 14
A 336
r, = — =— = 12
< S—b 24
S 336
Tp = e 5N e =
3 S=¢ 6 56
Hence

s Prove that in an equilateral friangle
). TR iy, =m1:2:3

il. I:R:riirz:r:; = 1:2:3:3:3

i PR iy =1:2:3
Solution

LHS=r:R iy
_ar-a—b‘c;'i
S' 44'S-a

we know that

a=b=C
S = a+b+c _ a+a+a _ 3a
F4 2 V4

A= JS(S—a)(S—b)(S—-c)
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= Ea(%a - a)(%a - a)(:-:-a - Q)

- f%a(i—)(&)e)

=3 X

4
V3
A= — a‘
4
3 3a-2a a
$-G = A RS
8 abc S
r~Rmm = -t —:—
5 8 S-a
=L; "2_ aaa 2 g2
za 4222 -
- 4 -
_2a, a5,
Vi V3 2
=1:2:3
= R.HS

Hence proved

rRiry =1:2:3

i, r:R:r15r21r3 = ]:2:3:3:3

LIHD

(RN = o8~

r

3 3 J3

= =
2 2 2
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Hence proved

Ry = 1:2:3:3: 3

8. prove that

i ﬂ—rZCOtZCOt2C0t2 i, r = stan ; tan 7 cot ;
i A= 4R cos = cos £ cos L

2 2 2
i A-rzcotzcotzcotz

Solution

RHS = rcot i;- cot g cot -;

= rz __SES-G) S(S—bL_ S(S—-¢)
(S=D)S=c) (S~a)(S~<¢) ($S=a)(S~b)

_:S"[S-a)(s-b](s-r}

(S-a)s(S-b)*(S-c)=

r<s ‘—S
(S=a)(S=b)(S~c)

" VT

_
v3(5=a)(5=b)(S=c)

r<s.s

= LHS

Hence proved

www.topstudyworld.com



www.topstudyworld.com Mathematics

A= r2cot £ cot £ cot L
¥ 4 2 2

B

_ a p Y
il. r stan ; tan - cot -

RHS = stan % tan % cot

=S (S=D)(S~c) (S-aJ(S-cf (S-b)(S~a)
S(s-a) S(S-b) S(5-¢)

o

(S-a)2(s-b)i(5-c)?
S3(S-a)}S-b)(S-c)

=g fts-a)ts;m(s-r]

5 ,,’S{S"ﬂ}[S"b](S"(’)
TS S
-3
s
=r
=LHS
Hence proved
= a B 4
r=stan - tan = cot 3
il A= 4R rcos%cos %cos%

RHS = 4R r cos -g- cos -g CcoS -’25-

= 4 ﬂ_b('_ E S(S~a) S(S~b) S(S~c)
44 S bc ac ab

- ﬁ SJS(S-a)(S-b){(S5~c)
S Vaibic?
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abc

=—A=A
abc
= L.HS
Hence proved
- « B Y
A= 4ch0:a:zcoszms2
9. Show that
1 1 1 1 1 1 1 1
L T atkte I S

1 1 1 1
i. — = —+—+ —
2rR ab bc ca

Solution

a b o
= —t—t—
abc ab¢ abc

1 1 1
=_+_+_
bc ac ab

1 1 1
— e w— —
ab b¢ ca

R.HS

Hence proved
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g 1 1 ]

2rR ab bc ca

2 s oo — o c—
A I\ A
_9=a¥+S=D+S=C
a
= 3S—-(a+b+c)
A
_35~2§
i\ |
=2 _1
a . r
= L.H.S
Hence proved
i Sl i
r 'y 2 ™
10. Prove that
asln-{s!n!— bsin=sint c:ln-‘-'-sln-’-
cosf- cos! cos!-
2 2
Solution
asin ﬁmu 4
(a) . —

o
cos 3
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r

(b)

B

asin=sin "

'(S al(§ ©) ’(S aNs o)
— “ ac ab

S @)

b¢

=2 (S=a)(S~c)(S~a)(S~D)
S(S-a)

_ [s(5-a)(5-c)(S-a)(5-b)
§2

HS Hence proved

=

cos =

2

_ bsin ‘-?--i stn 1'-!

B
(052

(§ DIS ¢) /(S aXsy b)
b B ——— — e e e
be ab

3(S &

v ac

— b [(S=b)(S-c)(S-a)}S-b)
b S(5-b)

_ |S(5-a)(s-b)(S-c)
Bi—————

csin=sin 4

(c) — R S 4

r
cos

Hence proved

C f(S bMS ¢) '(S axs ¢
— Ty ac

5(5 ©

ab

— ¢ [(S=b)(S-C)(S-a)(S~c)
c S(S=c)
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= ’S(S-a)(s-b)(S-c)
s:

T uie

HS Hence proved
f

¢ sin=sin=
[ = —z——‘r_
€os 3

11. Provethat : abc(sina + sinf +siny) = 44 s

Solution

L.HS =abc(sina + sin 8 + siny)

= abc (=+=+2)
ab bc ac

1 . | 28 ., | 28 . 24
AS 4= > acsina and sina = = similarly sinff = = and siny = =

= abc (28) (= + -+ =)

ac

- abe (20 (222)
= (28)(25)
=4AS
=R.H.S

Hence proved

abc(sina + sinf +siny) = 44

12. Prove that

i. (ry+r)tan = = ¢ i. (r;—r)cot =

C
2
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I (r, + rz)tan % = C

Solution

L.HS = (r, + r,)tan -

Y
_ (_+_) r(S-a)(S-bJ
S=a @ S=b S(§=¢)

_ _S=beS~- c] (S~a)y(§-v)
(S-a)(S~b) S(S~c)

25—-(a+b)
\-'S(S-a)(s-b)(s-c)

= A IZS-I:S-cI]

= 285-25 +C
=C
=R.H.S
Hence proved

(ry + r)tan ;-'- =

i. (ry — r)cot % = ¢

LH.S = (r; — r)cot §

= (2 +9) /_scs-fo
-C S/~ (5-a)(5-b)

=A I"“(S"") _S5=€)
s(s-c) J\| (5-a}s-b)

= I ¢ ] ,,m'S"'(S-r:)"II

S(S=¢)) JS(S=a)(S-D)(S-C)

B ¢ 1 S(S-¢)
=4 L[S-c)] 3

=C
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=R.H.S
Hence proved

(r; — r)cot

N IR
I
!
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