RD Sharma Solutions for Class 11 Maths Chapter 10 Sine and Cosine
Formulae and their Applications

1. If in a AABC, 2A = 45°, 2B = 60°, and 2C = 75°; find the ratio of its sides.
Solution:
Given: In AABC, £A =45, «B = 60°, and £C = 75°
By using the sine rule, we get
a b C
sinA _ sinB _ sinC
Now by substituting the values we get,

a b C

sin45” - sin60° - sin 75°
a b C

sin45°  sin60°  sin(30° + 45°)
a b C

sin45*® sin 60° sin 30° cos45° + sin45° cos30°

We know, sin{a+b)=sinacosb+sinbcosa
Now by substituting the corresponding values, we get,

a b C

1 /3 1 1 1 43
3 B rEX7
v Va2 v2

a b C
i_ﬁ_ 1+1J§

V2 2 2v2

b 1 w.,"'g 1+w.,"'§
abc=—=i——-

\.-"E 2 21..@

Multiply the above expression by 2V2, we get

a:b:c=2:6: (1+V3)

Hence the ratio of the sides of the given triangle is a: b: ¢ = 2: V6: (1+V3)
2. If in any AABC, 2C =105, B = 45°, a = 2, then find b.

Solution:
Given: In AABC, 2C =105°, «1B =45°,a =2



We know in a triangle,

A+ 2B+ 2C=180°

2A =180°-2«B-«C

Substituting the given values, we get
<A =180° —45° - 105°

<A =30°

By using the sine rule, we get

a b C
sinA  sinB  sinC
a b

sinA sinB

Now by substituting the corresponding values we get,
2 b

sin30°  sin45°
Substitute the equivalent values of the sine, we get

SiHe

Hence the value of b is 22 units.
3.In AABC, ifa=18, b=24 and ¢ = 30 and 2C = 90¢, find sin A, sin B and sin C.
Solution:

Given: In AABC,a =18, b =24 and ¢ = 30 and 2C = 90°

By using the sine rule, we get



a b C
sinA sinB  sinC

a C
sinA sinC
Now by substituting the given values we get,

18 30
sinA - sin90°

. 18 x sin90°
SinA = 30
. 18x 1
sinA = 20

. 3

sinA = c
Similarly,

b C

sinB _ sinC
Substitute the given values, we get
24 30

sinB  sin90°
24 % sin90°

sinB = 30
. 24 x1
sinB = 30

. 4
sinB = 3

And given, £C =90°, so sin C =sin 90° = 1.
Hence the values of sin A = 3/5, sin B = 4/5 and sin C = | respectively.
In any triangle ABC, prove the following:
A—B
a—b tan(%37)

'a+h_tan(%)

Solution:

By using the sine rule we know,



a b C

sinA sinB sinC
a

sinA
So.a=ksin A
Similarly, b=k sin B
Andc=ksinC
We know,
a-b=Kk(sin A -sinB)
a+b=Lk(sin A+ sin B)
Now let us consider LHS:
a—b k(sinA —sinB)
a+ b k(sinA + sinB)
(sinA — sinB) .
~ (sinA + sinB) 1
We know,
Sin A —sin B =2 sin (A-B)/2 cos (A+B)/2
Sin A +sin B =2 sin (A+B)/2 cos (A-B)/2
Substituting the above formulas in equation (1), we get

b (2 (2 5D)cos (A52)
5 o () s (559)
Upon rearranging we get,
((5Y) w(®3Y
(ws(357)) sm(27)

= RHS



Hence proved.
5.(a—b)cos C/2=C sin (A-B)/2
Solution:

By using the sine rule we know,
a b C

sinA  sinB  sinC
d

sinA

So,a=ksin A
Similarly, b=k sin B
We know,

a-b=k(sinA-sinB)....(1)

Now let us consider LHS:

C
(a—bh) cos o

Substituting equation {i) in above equation, we get

(k(sin A — sin B))ms — ... (ii)

We know,

Sin A —sin B =2 sin (A-B)/2 cos (A+B)/2

Substituting the above formu

las in equation (ii), we get

(a—b) CGS; = (k(zsin (H; B) cos (A Z B)))casg

- (k{20252 co

A—B
=(2ksin( > )cas(

Upon rearranging we get,

= ksin (=) (2sn
= K351 ) 311

(A + B))) (- (p;+ B))
- ))en(55)

) (5))

[since, cos(m/2 - A) =sin A]

We know, sin A =2 cos (A/2) sin (A/2)



So the above equation becomes,
. fA—B
= ksin (

A—B

= ksin( 5 )(sin(ﬂ—ﬂ))

A—B

= ksin(C) 5111(

From the sine rule,
C

—— = k=c = ksinC
sinC

So the above equation becomes,

. (A—B)
= csin 5

=RHS
Hence proved.
c tan(%)+tan(3)
‘a—b tan(4)—tan(E)

Solution:

By using the sine rule we know,

)[sixl(ﬂ +B)

[since, m = A+B+C, where, A+B = n-C]

) [since, sin (m- A)=sin A]



a b C

sinA _ sinB _ sinC K
a

sinA

So.a=ksin A

Similarly, b=k sin B
Andc=ksinC ... (1)
We know,
a-b=k(sinA-sinB).... (i)
Now let us consider LHS:

C

a—b

Substituting equation (1) and (ii) in above equation, we get
ksinC sinC

k(sinA —sinB)  (sinA — sinB) ... (iii)

By applying half angle rule,

C
inC = 2sin-cos—
sin sinz cosZ v
And we know,
Sin A —sin B =2 sin (A-B)/2 cos (A+B)/2 ... (V)
Substituting the above equations (iv) and (v) in equation (iii), we get

5 C C
C 51112 Cos 5

(a—b) B Esill(AEB)cus(ﬁ B)

2
sin (T[ {A * B)) g

sin (55 ) s(*3

) [since, m = A+B+C, where, C =1 — (A+B)]



cos (45)cos (§)

= on (A—E ALE
sin (%5~ )cos (557) [since, sin (/2 - A)=cos A]
Upon simplification we get,
cos (§)
sin (255)
cos (TII— (ﬁé + B))

sin (A ; B)

sin (—(A ; B))

[since, T = A+B+C, where, C =t —(A+B)]

. (A —B
sin{—5—
We know,

Sin (A + B)/2=sin (A/2 + B/2) = sin A/2 cos B/2 + cos A/2 sin B/2
Sin(A-B)2=sin(A2-B/2)=sin A/2 cos B/2 - cos A/2 sin B/2
Substituting the above equations in equation (vi) we get,

. A B Ay . (B
_ singcosy + cos (i) sin (i)
- . A B Ay . (B
sin cos» — cos (i) sin (E)
Let us divide the numerator and denominator by cos A/2 cos B/2, we get

5111% casg + cos (%) sin (g)

) ... (vli) [since, cos (W/2 - A) = sin A]

A B
_ COSs 2 CDSE
- . A B Ay . /B
SII‘IE EGSE — COSs (E) s1n (E)
CDS&CDSE
2 2
. A B Ay . 7B
Sll’li CDSE COSs (i) sSin (i)
A B A B
B CGSE COs 7 COs 3 CGSE
-, A B Ay . /B
Sllli CDSE B COs (i) sSin (i)
A_B A B
COos 7 COs 7 COs 7 COs 7



Upon simplification we get,

sin& sin (g)

2
AT B
_ CGSE CGSE
. A . (B
SIIIE _ s (E)
CGS& COsS =
2 2
A B
_ tani + tani
- A B
tani — tani
=RHS

Hence proved.
c 1-tan(3)tan(3)
a+b 1+tan(5)tan(5)

Solution:

By using the sine rule we know,

a b C
sinA - sinB - sinC -
a
sinA
So,a=ksin A

Similarly, b=k sin B
Andc=ksinC ... (1)

We know,

a+b=Kk(sin A+sinB)....(ii)
Now let us consider LHS:

C

a+b

Substituting equation (i) and (ii) in above equation, we get
ksinC sinC

k(sinA + sinB) (sinA + sinB) ... (iii)
By applying half angle rule,



C C
sinC = 2sin-cosz _
2 ... (iv)

And we know,
Sin A +sin B =2 sin (A+B)/2 cos (A-B)/2 ... (V)
Substituting the above equations (iv) and (v) in equation (iii), we get

C Esingmsg
(a + b) - 2 sin (A —IE_ B) Cos (#)

sin (H_ (A + B))ms (T[_ (‘34_ B))

sin (A —IE_ B) Cos (A ; B)

[Since, m = A+B+C, where,
C=n—(A+B)]
_ cos (%5%) sin (457)

- (ALE A—E
sin (%5=) cos (“77) [Since, sin (m/2 - A)=cos A.cos (m/2-A) =
sin A
Upon simplification we get,
(A + B))
cos (T

cos (557 .. (V)

We know,

cos (A + B)/2 = cos (A/2 + B/2) = cos A/2 cos B/2 + sin A/2 sin B/2
cos (A —B)/2 = cos (A/2 — B/2) = cos A/2 cos B/2 — sin A/2 sin B/2

Substituting the above equations in equation (vi) we get,



cns%cnsg + sin (%) sin (g)

A B . Ay . (B
COS5 COS% — sin (E) sin (i) |
Let us divide the numerator and denominator by cos A/2 cos B/2, we get

cos% cusg + sin (%) sin (g)

A B
COS % COS>
A B . (Ay .. (B
0S5 cos5 — sin (i) sin (i)
A B
COS 3 COS>
A B . (Ay . /B
0S5 OS5 . sin (E) sin (E)
0S5 COS 5 coss msg
- A B . (A\..(B
coszycosy  Sin (E) sin (i)
A B A B
0S5 COS 5 OS5 COS>
Upon simplification we get,
. (A . /B
- sin (i) sin (i)
A osB
B 0S5 COS5
N . Ay . (B
- sin (i) sin (i)
cns& msE
27772
A B
B 1+ tantan=
N A B
1-— tans tanz
=RHS

Hence proved.

atb cos(858)

c sin §

8.

Solution:

By using the sine rule we know,



a b C

sinA _ sinB _ sinC K
a

—l

So,a=ksin A

Similarly, b=k sin B
Andc=ksinC ... (1)
We know,
at+tb=k(sin A+sinB)....(ii)
Now let us consider LHS:

a+b

C
Substituting equation (i) and (ii) in above equation, we get
k(sinA + sinB) (sinA + sinB)
k(sinC) B (sinC) .. (iii)

By applying half angle rule,
inC 5 s C C

sin 511]12 msz @)

And we know,

Sin A +sin B =2 sin (A+B)/2 cos (A-B)/2 ... (V)

Substituting the above equations (iv) and (v) in equation (iii), we get

14+ b B 25111(‘ﬂl ; B)ms(#)
c 2 sin (%) Cos (g)
an (A8)cos(A52)

b & (c T— (A + B)
sin i) cos > _
[Since, m = A+B+C, where, C=m1—

(A+B)]



_ sin (857) cos (457)

- C\ o (ALE
sin( 5 ) sin (%5~) [Since, sin (/2 - A) = cos A, cos (/2 - A) =sin

A

Ugmn simplification we get,
_ cos(%57)
~ sin(S)
=RHS

Hence proved.

. (B—C) b—-c A
9. sin = COS—

2 a 2
Solution:
By using the sine rule we know,
a b C
sinA  sinB  sinC
C
sinC
So,c=ksinC
Similarly, b=k sin B
We know,

b—c=k(mB-sinC)....(1)
Now let us consider RHS:
b—c A

Ccos—
2

Substituting equation (i) in above equation, we get
(k[sin B —sin C)) ms& (sinB —sinC) cosA
ksinA 2 - gin A 2 {ll)
And we know,
Sin B - sin C =2 sin (B-C)/2 cos (B+C)/2 ... (iii)
Substituting the above equation (iil) in equation (ii), we get

. (B—C B+ C

N L o e S
CO0S— = , COS

a 2 sinA 2

) [Since, T=
A+B+C, where, C=m— (A+B)]



205919 o+

sinA 2 ) [Since, cos (m/2 - A)

=sin A]
Upon rearranging the above equation we get,

sin (BE;C) (2 sin ((BELC)) cos (BELC))

sinA
We know sin A =2 cos (A/2) sin (A/2)
S0,

sin (B ; C) (sin(B + C))

sinA

sin (B ; C) (sin(m—A))
sinA [Since, = A+B+C, where, A+B = 1-C]
_ sin(B55) sinA
B sin A [Since, sin (m-A) = sin A]
Upon simplification we get,

. (E—C)
= sin 5

=LHS
Hence proved.




a?2—c?  sin(A-C)

b2  sin(A+C)
Solution:
By using the sine rule we know,

10.

a b C

sinA - sinB - sinC -
C
i
So,c=ksinC
Similarly, a=k sin A
Andb=KksinB
So.,a—c=k(sinA—-sinC) ... (1)
We know,
Now let us consider LHS:
a?—c?
b?
Substituting the values in the above equation, we get
(ksinA)? — (ksinC)?  k?*(sin® A —sin” C)
(ksinB)2 - k2 sin? B ... (i)
And we know,
Sin? A —sin? C=sin (A + C) sin (A — C)... (iii)
Substituting the above equation (iil) in equation (ii), we get

a?—c? sin(A + C)sin(A—C)

b2 sin?(m — (A + C)) [Since, m = A+B+C, where, C=n— (A+B)]
sin(A + C)sin(A—C)
sin?((A + ©)) [Since, sin (m - A) = sin A]
sin(A— C)
~ sin(A + ©)
=RHS
Hence proved.

11.bsinB-csinC=asin (B-C)

Solution:



By using the sine rule we know,

a b C

sinA _ sinB  sinC
C

pr— =
So,c=ksinC
Similarly, a =k sin A
And b =k sin B
We know,
Now let us consider LHS:
bsinB-csinC
Substituting the values of b and c in the above equation, we get
k sin B sin B — k sin C sin C =k (sin? B —sin?C) .......... ()
We know,
Sin? B —sin?2 C =sin (B + C) sin (B — C),
Substituting the above values in equation (i), we get
k (sinB —sin2 C) =k (sin (B + C) sin (B—C)) [since, T=A+B+C =B+ C =m-A]
The above equation becomes,
=k (sin (11 =A) sin (B — C)) [since, sin (11 — 8) = sin 6]
=k (sin (A) sin (B — C))
From sine rule, a = k sin A, so the above equation becomes,
=asin (B-C)
= RHS
Hence proved.
12. a?sin (B-C) = (b2-¢?) sin A
Solution:

By using the sine rule we know,

a b C

sinA  sinB  sinC
C

sinC

So,c=ksinC

Similarly, a =k sin A



And b=k sinB

We know,

Now let us consider RHS:

(b2—c?)sinA ...

Substituting the values of b and c in the above equation, we get
(b>2—=c?) sin A =[(k sin B)—(k sin Cy]sin A

=k2(sin2B —sin?C) sin A.......... (i

We know,

Sin?2B —sin2 C =sin (B + C) sin (B — C),

Substituting the above values in equation (i), we get
=k2(sin(B+C)sin (B-C))sinA[since, T=A+B+C =B+ C=m-A]
= k2(sin (171 —A) sin (B — C)) sin A

=k2(sin (A) sin (B — C)) sin A [since, sin (1T — 6) = sin 0]
Rearranging the above equation we get

= (k sin (A))( sin (B — C)) (k sin A)

From sine rule, a = k sin A, so the above equation becomes,
=azsin (B-C)

= RHS

Hence proved.

vsinA —+/sinB  a+b-2vab
/sinA + \/sinB a—b
Solution:
By using the sine rule we know,

13

a b C X
sinA sinB  sinC
nA = = sinB b ¢
sinA = —,sinB = - pC =2
k k , S k



Let us consider LHS,
VsinA — vsinB
vsinA + +sinB

/sinA — +/sinB

Let us multiply and divide the above expression by V

2
. . . . /sinA —/sinB
VsinA — +/sinB ) V'sin A — \/sin B= (v . v ) .
VvsinA + vsinB  /sin A — \/sin B (‘f 5””’*) - (‘f sinB)

(Vsina)” + (VsinB)® — (2VsinA x VsinB)
sinA —sinB
sinA + sinB — (2v/sinA X sinB)
sinA—sinB
Substituting the values of a and b from sine rule in the above equation, we get

b ||a b
+ E_(Z EXE)

a_b
k k

e

(a + b—E\."E)

1

gla—b)
a—+ b—E\-%

a—b

=

=RHS

Hence proved.

14.a(sinB-sinC)+b (sinC-sinA)+c (sihnA-sinB)=0
Solution:

By using the sine rule we know,

a b C

: == . = : == k
sinA sinB sinC

a=ksinA,b=ksinB,c=ksinC
Let us consider LHS:

a (sin B —sin C) + b (sin C —sin A) + ¢ (sin A — sin B)



Substituting the values of a, b, ¢ from sine rule in above equation, we get

a(sinB—-sinC)+ b (sin C—sin A) + ¢ (sin A—sin B) =k sin A (sin B —sin C) + k sin B (sin C — sin
A) + k sin C (sin A —sin B)

=k sin Asin B—k sin Asin C + k sin B sin C —k sin B sin A + k sin C sin A—k sin C sin B
Upon simplification, we get
=0
= RHS
Hence proved.
a’sin(B—C) bZin(C —A) cZin(A — B)
15. + + =0

sin A sin B sin C
Solution:

By using the sine rule we know,

a b C

sinA sinB sinC

a=ksinA, b=ksinB.c=ksinC

Let us consider LHS:
a’sin(B— C) . b? sin(C— A) N c?sin(A— B)
sin A sinB sinC

Substituting the values of a, b and ¢ from sine rule in the above equation, we get
(ksinA)*sin(B — C) N (ksin B)?sin(C — A) N (ksin C)?sin(A — B)

sinA sinB sinC
k® sin® Asin(B — C) N k? sin”® Bsin(C— A) . k* sin® Csin(A — B)
B sin A sin B sin C

Upon simplification we get,

= k2 [sin A sin (B — C) + sin B sin (C — A) + sin C sin (A — B)]
We know, sin (A —B) =sin A cos B—cos AsinB
Sin(B-C)=sinBcosC-cosBsinC
Sin(C—-A)=sinCcosA-cosCsinA

So the above equation becomes,

= k2 [sin A (sin B cos C — cos B sin C) + sin B (sin C cos A — cos C sin A) + sin C (sin A cos B — cos
A sin B)]

= k2 [sin A sin B cos C — sin A cos B sin C + sin B sin C cos A — sin B cos C sin A + sin C sin Acos B
—sin C cos A sin B)]

Upon simplification we get,



=0

= RHS

Hence proved.

EXERCISE 10.2 PAGE NO: 10.25

In any AABC, prove the following:

1.In a AABC, ifa=5, b = 6 and C = 60°, show that its area is (15V3)/2 sq. units.
Solution:

Given:

Ina AABC,a=5,b=6and C =60°

By using the formula,

Area of AABC = 1/2 ab sin 6 where, a and b are the lengths of the sides of a triangle and 6 is the
angle between sides.

So,

Area of AABC = 1/2 ab sin 6

=1/2 x5 x 6 x sin 60°

=30/2 x \3/2

= (15V3)/2 sq. units

Hence proved.

2.In a AABC, if a =2, b = V3 and ¢ = V5 show that its area is1/2 V6 sq. units.
Solution:

Given:

Ina AABC,a=+2,b=v3andc=15
By using the formulas,

We know, cos A = (b2 + ¢z — a?)/2bc

By substituting the values we get,

= [(V3)? + (N5 — (N2)7] / [2 x 3 x /5]
=315

We know, Area of AABC = 1/2 bc sin A
To find sin A:

Sin A = (1 — cos? A) [by using trigonometric identity]
=~(1 - (3N15))

=(1- (9/15))

=(6/15)



Now,

Area of AABC = 1/2 bc sin A
=1/2 x V3 x \5 x \/(6/15)

= 1/2 V6 sq. units

Hence proved.

3. The sides of a triangle are a=4,b =6 and c =8, show that: 8cos A+16 cos B+4cos C =
17.

Solution:

Given:

Sides of atrianglearea=4,b=6andc=38
By using the formulas,

Cos A = (b2 + c2— a?)/2bc

Cos B = (a2 + c2— b?)/2ac

Cos C = (a2 + b2 — ¢?)/2ab

So now let us substitute the values of a, b and ¢ we get,
Cos A = (b2 + c2— a?)/2bc

= (62 + 82— 42)/2x6%8

= (36 + 64 — 16)/96

= 84/96

=718

Cos B = (a2 + c2— b?)/2ac

= (4> + 82— 6%)/2x4%8

= (16 + 64 — 36)/64

= 44/64

Cos C = (a2 + b2 — c?)/2ab

= (4% + 62 — 82)/2x4%6

= (16 + 36 — 64)/48

Now considering LHS:
8cosA+16cosB+4cosC=8x7/8+16 x44/64 + 4 x (-1/4)
=7+11-1

=17



Hence proved.

4.Ina AABC,ifa=18,b =24, c = 30, find cos A, cos B and cos C
Solution:

Given:

Sides of a triangle are a =18, b =24 and ¢ =30

By using the formulas,

Cos A = (b2 + c2— a?)/2bc

Cos B = (a2 + c2— b?)/2ac

Cos C = (a2 + b2 —c?)/2ab

So now let us substitute the values of a, b and c we get,
Cos A = (b2 + c2—a?)/2bc

= (242 + 302 — 187)/2%24%30

=1152/1440

=4/5

Cos B = (a2 + c2— b?)/2ac

= (182 + 302 — 242)/2x18%30

=648/1080

=3/5

Cos C = (a2 + b2 — ¢?)/2ab

= (182 + 242 — 302)/2x18%24

= 0/864

=0

~cosA=4/5cosB=3/5cosC=0

5. For any AABC, show that b (c cos A—acos C)=c2-— a2
Solution:

Let us consider LHS:

b (ccos A—-acosC)

As LHS contain bc cos A and ab cos C which can be obtained from cosine formulae.
From cosine formula we have:

Cos A = (b2 + c2— a?)/2bc

bccos A =(b2+c2—a?)/2 ... (i)

Cos C = (a2 + b2 —c?)/2ab

abcos C = (az+ b2—c?)/2 ... (ii)



Now let us subtract equation (i) and (ii) we get,

bc cos A—ab cos C = (b2 + c2— a2)/2 — (a2 + b2 — ¢?)/2
=c2— g2

~b(ccosA—-acosC)=c*—a?

Hence proved.

6. For any A ABC show that c (a cos B — b cos A) = a?— b?
Solution:

Let us consider LHS:

c(acosB-bcosA)

As LHS contain ca cos B and cb cos A which can be obtained from cosine formulae.
From cosine formula we have:

Cos A = (b2 + c2— a?)/2bc

bccos A =(b2+c2—a?)/2 ... (i)

Cos B = (a2 + c2— b?)/2ac

accos B = (a2 + c2—b?)/2 ... (ii)

Now let us subtract equation (ii) from (i) we get,

ac cos B —bc cos A = (a2 + c2— b?)/2 — (b2 + c2 — a?)/2
=a?—b?

~c(acosB-bcosA)=az—b?

Hence proved.

7. For any A ABC show that
2(bccos A+cacosB+abcosC)=az+b2+¢?

Solution:

Let us consider LHS:

2 (bc cos A+ cacos B + ab cos C)
As LHS contain 2ca cos B, 2ab cos C and 2cb cos A, which can be obtained from cosine formulae.
From cosine formula we have:
Cos A = (b2 + c2— a?)/2bc

2bccos A = (b2+c2—a?) ... (i)

Cos B = (a2 + c2— b?)/2ac

2ac cos B = (a2 + ¢z — b?)... (ii)

Cos C = (a2 + b2 — ¢?)/2ab

2ab cos C = (a2 + b2—¢?) ... (iii)



Now let us add equation (i), (ii) and (ii) we get,

2bccos A+2accosB +2abcosC=(b2+c2—a?)+(az+c2—b?) + (a2 + b?—?)
Upon simplification we get,

=c+b?+a?

2 (bccos A+accosB +abcosC)=az+ b2+ c?

Hence proved.

8. For any A ABC show that
(c2—ar+b?)tan A=(a2—b2+c?)tanB =(b2—c2+a? tanC

Solution:
Let us consider LHS:
(c2—az+b?), (a2— b2+ c?), (b2—c* + a?)
We know sine rule in A ABC
a b C

sin A sinB sinC

As LHS contain (c2— a2 + b?), (a2 — b2 + ¢2) and (b2 — c2 + a2), which can be obtained from cosine
formulae.

From cosine formula we have:

Cos A = (b2 + c2—a?)/2bc

2bccos A= (b*+c— @)

Let us multiply both the sides by tan A we get,
2bccosAtanA=(b+c2—a?)tan A

2bc cos A (sin A/lcos A) = (b2 + c2—a?) tan A
2bcsin A=(b2+c2—a?)tan A ... (i)

Cos B = (a2 + c2— b?)/2ac

2accos B = (a2 + c2— b?)

Let us multiply both the sides by tan B we get,
2accosBtanB=(az+c2—b?) tan B

2ac cos B (sin B/cos B) = (a2 + c2— b?) tan B
2acsinB =(a2+ c2—b?)tan B ... (ii)

Cos C = (a2 + b2 —c?)/2ab

2abcos C = (az+ b2—¢?)

Let us multiply both the sides by tan C we get,
2abcosCtanC=(az+b?2—-c?)tan C

2ab cos C (sin C/cos C) = (a2+ b2—c?) tan C



2absin C=(az+ b2—c?) tan C ... (iii)
As we are observing that sin terms are being involved so let’s use sine formula.
From sine formula we have,
a b sinA _ sinB _ sinC
sinA  sinB  sinC = a b

Let us multiply abc to each of the expression we get,

abcsinA _ abcsinB  abc sinC
a b

bcsinA=acsinB=absinC

2bc sin A=2acsin B=2absinC

= From equation (i), (ii) and (iii) we have,
(r—az+b)tanA=(a2—b2+c?))tanB=(b2—c2+a?)tanC
Hence proved.

9. For any A ABC show that:

c—bcosA cosB

b—ccosA cosC
Solution:

Let us consider LHS:
c—bcosA

b—ccosA

We can observe that we can get terms ¢ — b cos A and b — ¢ cos A from projection formula
From projection formula we get,
c=acosB+bcosA
c—bcosA=acosB.... (i)

And,

b=ccosA+acosC
b-ccosA=acosC.... (i)
Dividing equation (i) by (ii), we get,
c—bcosA acosB
b—ccosA acosC

cos B

cos C
= RHS

Hence proved.
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