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

EXERCISE 10.1

1. If in a AABC, 2A =45° B = 60°, and 2C = 75°; find the ratio of its sides.
Solution:
Given: In AABC, £A =45°, £B =60°, and 2C = 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° cos 45" + sin45° cos30°

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

a b C
1 1 =
B I R
v 2 2°RTR"72
a b C
1 V3 1+.38
V2 2 N2

1 \.’El-i-\.@
a:b:c = —:—:

\JE S 2 2\-@
Multiply the above expression by 212, we get
a: b: ¢ =2: V6: (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°, 2B =45° a =2, then find b.
Solution:

Given: In AABC, 2C=105° 2B =45°a=2

We know in a triangle,

ZA+ 2B+ 2C=180°

£A=180°-4B-£C
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Substituting the given values, we get
£A =180°-45°-105°

2A =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
2

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

sin A sinB sinC

a C

sinA _ sinC

Now by substituting the given values we get,
18 30

sinA _ sin90°
. 18 x sin 90°

SsinA = EEET

SsinA = 18x1

30
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. 3
sinA = E
Similarly,

b C

sinB _ sinC
Substitute the given values, we get

24 30
sinB - sin 90°

. 24 X s5in90°
sinB = 30
. 24 x1
sinB = 30

. 4

sinB = c

And given, £C=90°, so sin C =s5in90°= 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=tan(¥]
"a+b 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 - sin B)
at+b=Kk(sin A+sinB)
Now let us consider LHS:
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a—b k(sin A —sinB)
a+b Kk(sinA + sinB)
(sinA — sinB) .
- (sinA + sinB) :

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

)
R CPRCER L)

Upon rearranging we get,
(5?3
(D) ()
(52

+|ra

= 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

sin A sinB sinC
a

sinA

So,a=ksin A
Similarly, b=k sin B
We know,
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So the above equation becomes,

A —
= ksin( )(5111(1—1 + B))

J.dl _
= ksin ( ) (sin(m— C))

[since. m = A+B+C, where, A+B =1-C]
A—B
= ksin(C) sin ( )
[since, sin (m - A)=sin A]

From the sine rule,

C
—— = k= = ksinC
sinC

So the above equation becomes,
. (A — B)
= csin
2

a-b=k(sinA-sinB)....(1)
Now let us consider LHS:

C
—b .
(a—b)cos =
Substituting equation {j in above equation, we get
(k(sin A— sin B) ) cns —...(ii)

We know,
Sin A—sin B=2sin (A-B)/2 cos (A+B)/2
Substituting the above formulas in equation (ii), we get

(a—Db) CGS; = (k (Esin (H; B) CGS(A Z B)))msg
= (k (E sin( )ms (A L B)))ms (t— (A + B))

A = Wt

Upon rearranging we get,

—k'(A_B)(E'(A+B) (A+E))
= Kksin 5 sin 5 CoSs 5

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

[since, cos(m/2 - A) =sin A]
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Hence proved.
c _tan(%)+tan(3)
‘a—b tan(%)—tan(8)
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(sinA-sinB).... (i)
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) (i

By applying half angle rule,

C
sinC = 2sin—cos—
2 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

2 sinCeosC
C SIIIEEIZI'S2

(a—b) B Esin(A;B)ms (A B)

2
5111( (A ha B)) g

L

) [since, m = A+B+C, where, C =1 — (A+B)]
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cos (£3%)cos (§)

" o (A=B A+E
sin (%5~ )cos (557) [since, sin (/2 - A) = cos A]
Upon simplification we get,

cos (§)
COS (T[_ (‘z ha B))

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

sin ([A;—B))

5111( 2 ) ... (vli) [since, cos (/2 - A) = sin A]
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 (A/2 - B/2) =sin A/2 cos B/2 - cos A/2 sin B/2
Substituting the above equations in equation (vi) we get.

) sin%cnsg + cns(%) sin (g)
sin% cnsg — CO0S {%) sin (g)
Let us divide the numerator and denominator by cos A/2 cos B/2, we get

singcosg + cos @) sin (g)

A s
B C0S = C0S5
- . A B Ay . (B
sin7 cosz — cos (i) sin (i)
EDS&CDSE
2 2
. A B Ay . (B
sinz cos% . cos (i) sin (i)
B
COS5 COS 7 COS7 COS3

sin%cnsg coSs (%) sin (g)

A osB A osB
CGSE Cos 7 Cos 7 CGSE
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Upon simplification we get,

5111% N sin (g)
B cns% cos
sin% sin (g)

A B
COSE Cas 7

A B
tany + tanz

A B
tans —tany

=RHS
Hence proved.

c =1—tan(%}tan(%}
‘a+b 1+tan(5)tan(8)

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,

at+tb=k(sin A+sinB)....(ii)
Now let us consider LHS:

C

a+b

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

k(sinA + sinB) (sinA + sinB) ... (iii)
By applying half angle rule,
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C C
sinC = 2Zsin-cosz ;
... (1v)

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 42_ B) COS (ﬁ)

i (TII— (A + B))ms (TII— (AT B))

~ 2 2
. . fA+ B A—B
sin CoS
( 2 ) ( 2 ) [Since, T = A+B+C, where,
C=n— (A+B)]
_ cos (%57) sin (45°)
- (ALE A-E
sin (552 ) cos (%57) [Since, sin (/2 - A)=cos A, cos (m/2 - A) =
sin A
Upon simplification we get,
A—B
coS
( 2 ) ... (vi)
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,
2eos? + sn(B)n (3
_ coszcosy + sin(3)sinl3
N A B . Ay . (B
C0S5 COS5 — Sin (i) sin (i) |
Let us divide the numerator and denominator by cos A/2 cos B/2, we get
Acosh + an(2)n()
oSz CoS% + sin(z)sin(5

A os2
CDSE CDSE

cus% cusg — sin (%) sin (g)

EDS&CDSE
2 2
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cus%cusg N sin @) sin (g)
A B

C0S5 COSo COS75 COS5

cns%msg B sin (%) sin (g)

A osB A osB
CGSE Cas 2 CDSE CGSE

Upon simplification we get,

- sin (%) sin (Bg)
2

A
COS> COS
- __(A\ . (B
sinl=)sin|=
(@) ()
EDS&EOSE
2 2
A B
B 1+ tanitani
- A B
1— tanitani
= RHS
Hence proved.
g ath _ cos (452)
c sin §
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:
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a+b
C
Substituting equation (i) and (ii) in above equation, we get
k(sinA + sinB) (sinA + sinB)
k(sinC) - (sinC) ... (iii)

By applying half angle rule,

C
sinC = Esinims—

2 . (iv)

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

14+ b _ 25111(‘ﬂl ; B)ms(#)
¢ 2 sin (%) Cos (g)
_ sm(ET)es(5)

- (C) (TII— (A + B))
sin {54 cos > _
[Since, m = A+B+C, where, C=m —

A

(A+B)]

_ sin (%57) cos (%57)

5-;”(%) sin {%} [Since, sin (/2 - A) =cos A, cos (T/2 - A) =sin

Al
Upon simplification we get.

_ cos(%57)

sin (%)
=RHS

Hence proved.

. (B—C) b—-¢c A
9.sin| — | = " COS—

2 2
Solution:
By using the sine rule we know,
a b C

sin A sinB sinC
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C

sinC -
So.c=ksinC
Similarly, b=k sin B
We know,

b—c=k(sinB-sinC)....(1)
Now let us consider RHS:
b—c A
CoS—
2
Substituting equation (1) in above equation, we get
[k[sin B — sin C)) msA (sinB —sinC) A
: o = CoS—
ksinA 2 sinA 2 (ii)
And we know,

Sin B - sin C =2 sin (B-C)/2 cos (B+C)/2 ... (iii)
Substituting the above equation (iii) in equation (ii), we get
. (B—C B +C
b=c A ZSIH(T)EGS (T) (Tf—{B +.C)

——GOS = cos )

1 2 A ) [Since, m=

A+B+C, where, C=n1— (A+B)]
. (B—C B + C
2 o () 01

= , sin
sin&A

) [Since, cos (/2 - A)

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

sin (BE;C) (2 sin ((Bzﬂ) cos (BELC))

sinA
We know sin A =2 cos (A/2) sin (A/2)
S50,
. fB—C .
sin ( 5 ) (sin(B + C))

sin A
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sin (B ; C) (sin(m—A))

sin A [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,
i
= sin ( ) )

=1LHS
Hence proved.

a2 —c?2 sin(A-C)

10— ~ sin(A +C)

Solution:

By using the sine rule we know,
a b C

sinA _ sinB _ sinC

C
sinC

So,c=ksinC

Similarly, a=k sin A
Andb=ksinB
So,a—c=k(sinA-sinC)... (1)
We know,

Now let us consider LHS:

a? —c?

b2

Substituting the values in the above equation, we get
(ksinA)?— (ksinC)?  k*(sin* A —sin® C)

(ksinB)2 - k2sin? B ... (ii)
And we know,
Sin? A —sin? C =sin (A + C) sin (A — C)... (iii)
Substituting the above equation (iii) in equation (ii), we get
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—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 + C)) [Since, sin (7 - A) = sin A]

sin(A— C)
~ sin(A + ©)
=RHS

Hence proved.

11. b sin B - ¢ sin C=asin (B - C)
Solution:
By using the sine rule we know,
a b C
sinA sinB  sinC
C

sin€C
So,c=ksinC
Similarly, a= k sin A
And b =k sin B
We know,
Now let us consider LHS:
bsin B—csin C
Substituting the values of b and ¢ in the above equation, we get
k sin B sin B — k sin C sin C =k (sin> B —sin? C).............. (i)
We know,
Sin? B —sin? C = sin (B + C) sin (B — C),
Substituting the above values in equation (i), we get
k (sin? B —sin?> C) =k (sin (B + C) sin (B - C)) [since, t=A+B+C=>B+C=n-A]
The above equation becomes,
=k (sin (t —A) sin (B - C)) [since, sin (7 - ) = sin 0]
=k (sin (A) sin (B - €))
From sine rule, a =k sin A, so the above equation becomes,
=asin (B-C)
= RHS

Hence proved.
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12. a’ sin (B— C) = (b*—¢?) sin A

Solution:
By using the sine rule we know,
a b C

sin A sinB sinC
C

sinC

So,c=ksin C

Similarly, a=k sin A

Andb=ksin B

We know,

Now let us consider RHS:

(b>-c?)sin A ...

Substituting the values of b and ¢ in the above equation, we get

(b?>—¢?) sin A = [(k sin B)? - (k sin C)?] sin A
=k?(sin’ B —sin’> C) sin A... ......... (i)

We know,

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

Substituting the above values in equation (1), we get
=k?(sin (B + C) sin (B - C)) sin A [since,t=A+B+C=>B+C=n-A]
= k2 (sin (r —A) sin (B - C)) sin A
=k?(sin (A) sin (B - C)) sin A [since, sin (7 - 0) = sin 0]

Rearranging the above equation we get
= (k sin (A))( sin (B - C)) (k sin A)

From sine rule, a =Xk sin A, so the above equation becomes,
=a’sin (B - C)
=RHS

Hence proved.

vsinA —/sinB _a+b—2/ab

"VsinA++sinB  a—b
Solution:
By using the sine rule we know,

13

a b C

sin A sinB sinC

. a 5 b c
sinA = —,sinB = - ¢pn(C ==
k k S0 k
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Let us consider LHS,
Vsin A — v/sinB

vsinA + +sinB

VsinA — vsinB

Let us multiply and divide the above expression by VsinA — VsinB e get,

(VsinA — V/sin B)2

VsinA —+sinB  \/sin A — \/sin B= . -
. . X [ai — ;
VvsinA + vsinB  /sin A — \/sin B (VsinA)™ — (VsinB)

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

=l
+
ey
I
=
[l
g ]
>
o=
e

1
E(a—b]
_ 2 + b—E\.%
N a—b
= RHS

Hence proved.

14. a (sin B —sin C) + b (sin C —sin A) + ¢ (sin A —sin B) =0

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—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
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a(sin B—sin C) +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 A sin B—k sin A sin 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.

260 _ 2¢i _ 26 _
15.a5m(B C)+h5|n(C A)_I_csm(A B)=

sin A sin B sin C
Solution:

By using the sine rule we know,

0

a b C

sin A sinB sinC

a=ksinA . b=ksinB.c=ksinC

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

Subsiituting the values of a, b and ¢ from sine rule in the above equation, we get
(ksinA)*sin(B — C) . (ksinB)?sin(C — A) . (ksinC)*sin(A — B)

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

Upon simplification we get,
= k? [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 A sin B
Sin (B - C) =sin B cos C — cos B sin C
Sin (C-A)=sinCcos A—cos Csin A
So the above equation becomes,
=k? [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)]
=k? [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 A cos B —sin C cos A sin B)]
Upon simplification we get,
=0
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= RHS
Hence proved.

class24




	EXERCISE 10.1
	1. If in a ∆ABC, ∠A = 45o, ∠B = 60o, and ∠C = 75o; find the ratio of its sides. Solution:
	2. If in any ∆ABC, ∠C = 105o, ∠B = 45o, a = 2, then find b. Solution:
	3. In ∆ABC, if a = 18, b = 24 and c = 30 and ∠C = 90o, find sin A, sin B and sin C. Solution:
	In any triangle ABC, prove the following:
	5. (a - b) cos C/2 = C sin (A - B)/2 Solution:
	Solution:
	Solution:
	Solution:
	11. b sin B – c sin C = a sin (B – C) Solution:
	12. a2 sin (B – C) = (b2 – c2) sin A Solution:
	14. a (sin B – sin C) + b (sin C – sin A) + c (sin A – sin B) = 0 Solution:


