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EXERCISE 10.1 PAGE NO: 10.12

1.If in a AABC, ZA =45°, /B =60° and ZC = 75° find the ratio of its sides.
Solution:

Given: In AABC, ZA=45° /LB =60° and £LC =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° - sin 60° - 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
1T "B 1 1 1 3
V2 2 2R T R*7
a_b_ C
1 V3 1443
V2 2 22
1 V3 1+43
ab:c = —=:—: ———
V2 27 22

Multiply the above expression by 212, we get

a: b: ¢ = 2: V6: (1+13)
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Hence the ratio of the sides of the given triangle is a: b: ¢ = 2: V6: (1+V3)
2. If in any AABC, ZC =105° 4B =45° a =2, then find b.

Solution:

Given: In AABC, LC =105° 4B =45° a=2

We know in a triangle,

ZA+ LB+ £C=180°

ZA=180°- 4B - ZC

Substituting the given values, we get

ZA=180°—-45°-105°

ZA=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° sin 45°

Substitute the equivalent values of the sine, we get
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3.In AABC,ifa=18,b =24 and ¢ = 30 and ZC =90°, find sin A, sin B and sin C.
Solution:
Given: In AABC, a=18,b =24 and ¢ =30 and ZC =90°

By using the sine rule, we get
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a b C
sinA sinB  sinC

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

18 30
sinA _ sin90°

) 18 x sin 90°
sinA = 39
) 18 x 1
sinA = 30

) 3

sinA = c
Similarly,

b C

sinB _ sinC
Substitute the given values, we get

24 30
sinB _ sin90°
] 24 x sin90°
sinB = 39
) 24 x 1
sinB = 20
_ 4
sinB = E

And given, £C=90°, sosin C =sin90° = 1.
Hence the values of sin A = 3/5, sin B =4/5 and sin C = 1 respectively.

In any triangle ABC, prove the following:
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g a—b _ tan (558)
‘ a+ b tan (A+B

Solution:

By using the sine rule we know,

-cosme-formulae and-their-a Ilcatlons
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a b C
sinA  sinB  sinC
a

=k

sin A

So,a=ksin A

Similarly, b=k sin B
Andc=ksinC

We know,
a-b=Kk(sin A -sinB)
a+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) 2

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

a-b (25 (55) s (A7)
55 (o (F 1 D)eos (55 )
Upon rearranging we get,

(n(5Y) (23
ERCEL) RS
(052

+ (b3

=RHS

Hence proved.

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

By using the sine rule we know,
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a b_c

sinA sinB  sinC
a

sin A

So,a=ksin A

Similarly, b=k sin B

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

C
(a—Db)cos 5
Substituting equation {j in above equation, we get
(k(sin A— sin B)) cos — ... (ii)

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

o = (k(en (52 o
= (k(z sin( )ms(ﬂ + B))) (m— {ﬂ; + B))
_ (Eksin(A . B)ms( : ))Sm(ﬂ -; E)

Upon rearranging we get,

= tain(“5) (2tn (=) o5 ()

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

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

-cosine- formulae and-their-a Ilcatlons/
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So the above equation becomes,

= ksin(h_ E){sin{A + B))

A—B
= ksin( ){sin{n— C))
2 [since, m = A+B+C, where, A+B = n-C]
A—B

= ksin(C) Si“( ) [since, sin (1 - A) = sin A]

From the sine rule,

So the above equation becomes,

. (A—B)
= csin 5

=RHS

Hence proved.

c tan(})+tan(3)

©2°b tan(%)_tan(®)

Solution:

By using the sine rule we know,
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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)....(ii)
Now let us consider LHS:

C
a—b
Substituting equation (1) and (1ii) in above equation, we get
ksinC sinC

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

G = 2si C C
sinC = 2sin-cos—

2 2 . (iv)

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

2 C C
C sinz Cos 5

(a=b) B Esin(A;B)ms(A B)

2
sin(“ (A+B)) %

sin (25 2 %)co (

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

-cosine- formulae and-their-a Ilcatlons/
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_ _cos (#57%)cos (5)
sin (%37 )cos (435) [since, sin (/2 - A) = cos A]
Upon simplification we get,

_ cos(5)
- sin (458)
cos(n_ (‘Z ha B))

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

_ sin(—{A; B))

sin(55-) ... (v} [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,

B sin%cosg + cc-s(%) sin(g)

sin% cosg — COS (%) sin (g)
Let us divide the numerator and denominator by cos A/2 cos B/2, we get

€IndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-10-sine-and-cosine-formulae-and-their-applications/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-10-sine-and-cosine-formulae-and-their-applications/

€IndCareer

sin& cos B + cos (&) sin (E) Upon simplification we get,

2 %2 2 2 B
ms%msg Sm% N SIH(EB)
~ A B A\ . (B cos= cos =
5in cos5 — COS (E) sin (i) _ 2 B_?.
ms%msg Smg s (%)
A 5 (&) | (E) COs3  C0S3m
sinz cos> . cos(7)sin|3 A B
— A B A B tans + tans
2 2
COS% COS 5 COS% COS5 - T :
= tans — tans
sin&msE ms(&) sin (E) 2 2
2 2 2 2 — RHS
A B o
EOSE EGSE EGSEEGSE Hence pl’ﬂVﬂd.

c 1—tan(%)tan(8)

‘a+b  1-+tan(4)tan(8)

Solution:

By using the sine rule we know,
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a b C

sinA - sinB - sinC =k
a

—

So,a=ksin A

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

We know,

a+b=k(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,
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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

> sin S cos &
c _ sin5cosz

(a+ b) . (A + B A—B

2511’1( 5 )ms( 5 )

sin(ﬂ_ {g * B))cﬂs(n_ {AE—I_ B))

- . (A + B A—B
sin cos
( 2 ) ( 2 ) [Since, m = A+B+C, where,

C=n—(A+B)]

~ cos (458 ) sin (

A<B)
_ 2
- (ALB A—E

sin (257 ) cos (#57) [Since, sin (/2 - A) =cos A, cos (/2 - A) =
sin A]
Upon simplification we get,

_ Cas ({:Azﬂ)

COS5 (ﬁ ~ B)
2 .. (i)
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,
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~ ms% msg + sin @) sin(g)
B A B . Ay . (B
COS% COS % — sin (i) sm(i) |
Let us divide the numerator and denominator by cos A/2 cos B/2, we get
Ao + (2o (D
C055 oS5 + sin|z )sin|5

A osB
Cas 7 EGSE

ms% ms% — sin (%) sin (g)
A B
OS5 COS5
ms%ms% . sin (%) sin(g)

COSH COSH C0S= COS
2 2 2

cos % Cos g sin (%) sin(g)

A osB A osB
EGSZ Cas 3 l'.ZlI]'S2 EGSE

Upon simplification we get,

an(®)an )

1+

c-:nvs&ct;:rsE
2 2

A B
1+ tanitani

A B
1 —tanitani

=RHS a+b cos(258)
Hence proved. L c sin §

Solution:

By using the sine rule we know,
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a b C

sinA _ sinB  sinC k
a

sinA

So,a=ksin A

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

We know,

a+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(smC)  (sinC) i
By applying half angle rule,
nC 5 si C C
sinC = 2sin-cos—
22 (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

cov 2 (259)
c 2 sin (%) COS (%)
sin (*52) cos (*5)

T (c T— (A + B)
sin E) CoS > _
[Since, 1 = A+B+C, where, C=n —

(A+B)]
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_ sin(#5%) cos (457)

ol €Y ein (ALE
sin(3)in (%3%) * [since, sin (w/2 - A) = cos A, cos (w2 - A) = sin

Al

Upon simplification we get,
_ cos(457)
" ()
=RHS

Hence proved.

. {B-C b—c A
9.sm( 3 ) =5 cosy
Solution:

By using the sine rule we know,
a b C

sinA  sinB  sinC
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C
sinC

So,c=ksinC

Similarly, b=k sin B

We know,
b—c=k(sinB-sinC).... (i)
Now let us consider RHS:
b—c A

COS—
2

Substituting equation (i) in above equation, we get
(k(sinB —sinC)) s& (sinB —sinC) A

- = CosS—
ksin A 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
SPEC e  IE
cos

cosy = sin A 2

) [Since, m=
A+B+C, where, C=n1— (A+tB)]
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. (B—C B+C
Esm( 3 )cos( 3 )sin({B + C))
sina 2 [Since, cos (/2 - A)
=sin A]
Upon rearranging the above equation we get.

sin (B ; C)(E sin (—{B —zl_ C)) cos (sz))
sinA

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

sin (B ; C){sin{B + C))
sinA

sin (B ; C) (sin(m—A))
sin A [Since, m = A+B+C, where, A+B = 1-C]
_ sin(855) sinA
B sin A [Since, sin (n-A) = sin A]
Upon simplification we get,

) (B—C)
= sin 5

=LHS
Hence proved.
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a—c? sin(A-C)

10— ~ sin(A +C)

Solution:
By using the sine rule we know,

a b C

sinA sinB _ sinC
C
i
So,c=ksinC
Similarly, a=ksin A
Andb=ksinB
So,a—c=k(sinA—-sinC) ... (i)
We know,
Now let us consider LHS:
42 _ 2
bE
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 (iii) in equation (ii), we get

€IndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-10-sine-and-cosine-formulae-and-their-applications/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-10-sine-and-cosine-formulae-and-their-applications/

€IndCareer

—c2 sin(A + C)sin(A— C)
b2 sin?(m—(A + C))  [since, 1 = A+B+C, where, C= 1 — (A+B)]
sin(A + C)sin(A —C)
sin?((A + 0 [since, sin (n - A) = sin A]

sin(A— C)
~ sin(A + C)
=RHS

Hence proved.

1.bsinB-csinC=asin(B-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

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,
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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=m-A]
The above equation becomes,

=k (sin (171 —A) sin (B — C)) [since, sin (11 — 8) = sin 0]

=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) = (b?-c?) 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 =ksinB
We know,

Now let us consider RHS:
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Substituting the values of b and c in the above equation, we get
(b? —c?) sin A=[(k sin B)? - (k sin C)?] sin A

= k?(sin? B —sin? C) sinA.......... (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 + C)sin (B—C))sinA[since, T=A+B+C =B+ C=m-A]
= k2 (sin (11 —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,
=a’sin (B-C)

= RHS

Hence proved.
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3 vsinA — +sinB  a+b-—2yab
“\/sinA + \/sinB a—b

Solution:

By using the sine rule we know,

1

a b C
sinA sinB  sinC
A a | 3 b c
sinA = —,sinB =—- oc=2
k k . Sin k
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Let us consider LHS,
VvsinA — /sinB
vsinA + +/sinB

Vsin A — v/sinB

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

: ; 2
VSinA—vsinB  /sinA — \/sin B= ('JSIIU’;— VsinB) 2
vsinA + sinB . v'sin A — \/sin B (xﬁsinﬁ) - [w’sinB}

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

b a b
+E—(2 I—{XE)
a_b
k k
F(a + b—2vab)
1
E(a—b)
a+ b-—2vab

a—b

el

= RHS

Hence proved.

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

By using the sine rule we know,
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a b C

sinA  sinB  sinC
a=ksinA,b=ksinB,c=ksinC
Let us consider LHS:
a(sinB—-sin C) + b (sin C—sinA) + ¢ (sin A—sin B)
Substituting the values of a, b, ¢ from sine rule in above equation, we get

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

=k sinAsinB -k sinAsin C + k sin B sin C—k sin B sinA+ksin CsinA—-ksin C sin B
Upon simplification, we get

=0

= RHS

Hence proved.
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2e8 _ y _ 9 . .
lslasm{B C}+hsln{C A}+csm{A B}=

sin A sinB sin C
Solution:

By using the sine rule we know,

0

a b C
sinA sinB  sinC

a=ksinA.b=ksinB,c=ksinC

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

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

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

Upon simplification we get,

= k?[sin Asin (B — C) + sin B sin (C —A) + sin C sin (A— B)]
We know, sin (A—B) =sin Acos B — cos Asin B
Sin(B-C)=sinBcos C-cosBsinC

Sin (C—A)=sinCcosA—-cos CsinA

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 A
cos B — sin C cos A sin B)]

Upon simplification we get,
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=0

= RHS

Hence proved.

EXERCISE 10.2 PAGE NO: 10.25

In any AABC, prove the following:

1.1n 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 8 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 =3 and ¢ = V5 show that its area is1/2 V6 sq. units.
Solution:

Given:

Ina AABC,a=v2,b=v3andc=+5

By using the formulas,
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We know, cos A = (b2 + ¢ — a?)/2bc
By substituting the values we get,

= [(V3)2 + (V5)2 — (V2)] / [2 x 3 x 5]
= 3115

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 I3 x \/5 x \(6/15)

= 1/2 \6 sq. units

Hence proved.

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

Solution:

Given:

Sides of a triangle area=4,b=6andc=8
By using the formulas,

Cos A= (b2 + c?—a?/2bc

Cos B = (a®? + ¢? — b?)/2ac
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Cos C = (a? + b? - ¢?)/2ab
So now let us substitute the values of a, b and ¢ we get,
Cos A= (b2 + c?-a?)/2bc
= (62 + 82 — 42)/2x6x8

= (36 + 64 — 16)/96

= 84/96

=7/8

Cos B = (a2 + ¢ — b?)/2ac
= (42 + 82— 6?)/2x4x8

= (16 + 64 — 36)/64

= 44/64

Cos C = (a? + b? - ¢?)/2ab
= (42 + 6% — 82)/2x4x6

= (16 + 36 — 64)/48
=-12/48

=-1/4

Now considering LHS:
8cosA+16cosB+4cosC=8x7/8+ 16 x 44/64 + 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

€IindCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-10-sine-and-cosine-formulae-and-their-applications/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-10-sine-and-cosine-formulae-and-their-applications/

€IndCareer

Solution:

Given:

Sides of a triangle are a =18, b =24 and c = 30
By using the formulas,

Cos A= (b?+ c?—a?)/2bc

Cos B = (a? + ¢? — b?)/2ac

Cos C = (a? + b? - ¢?)/2ab

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

= (242 + 30% — 18%)/2x24%30

= 1152/1440

=4/5

Cos B = (a? + ¢® — b?)/2ac

= (182 + 30% — 24?)/2x18%30

= 648/1080

=3/5

Cos C = (a? + b? — ¢?)/2ab

= (182 + 247 — 30%)/2x18%24

= 0/864

=0

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

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

Let us consider LHS:

b (ccosA—acos C)

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 + c?—a?)/2bc

bccos A= (b?+c?—a?)/2 ... (i)

Cos C = (a? + b? — ¢?)/2ab

ab cos C = (a? + b? — ¢?)/2 ... (i)

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

bc cos A—ab cos C = (b? + ¢? — a?)/2 — (a® + b? — ¢?)/2
=¢? - a?

“.b(ccosA—acos C)=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 (acos B—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 +c?—a?)/2bc

bccos A= (b?+c?—a?)/2 ... (i)
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Cos B = (a? + ¢? — b?)/2ac

ac cos B = (a? + ¢ - b?)/2 ... (i)

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

ac cos B—bc cos A= (a?+ c¢? - b?)/2 — (b? + c? — a?)/2
=a?-b?

.. c(acosB-DbcosA)=a?-b?

Hence proved.

7. For any A ABC show that

2 (bc cos A + ca cos B + ab cos C) = a2 + b? + ¢?
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 + c?—a?)/2bc

2bc cos A= (b2 +c?—a?) ... (i)
Cos B = (a®? + ¢? — b?)/2ac

2ac cos B = (a? + ¢? — b?)... (ii)
Cos C = (a? + b? - ¢?)/2ab

2ab cos C = (a? + b? — ¢?) ... (iii)

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

=c?+b’+a?

2 (bc cos A+ ac cos B + ab cos C) =a? + b? + ¢?

Hence proved.

8. For any A ABC show that
(c2—a?+b?)tanA=(a?-b?+c?)tanB =(b?-c?2+a?tanC
Solution:

Let us consider LHS:

(c? —a?+b?), (a® - b2 + c?), (b? - c? + a?)

We know sine rule in A ABC

a b C

sinA sinB sinC

As LHS contain (c? — a? + b?), (a® — b? + ¢?) and (b? — ¢? + a2), which can be obtained from cosine
formulae.

From cosine formula we have:

Cos A= (b2 + c?—a?)/2bc

2bc cos A= (b? + c? — a?)

Let us multiply both the sides by tan A we get,
2bccosAtanA=(b2+c?—a?)tanA

2bc cos A (sin A/cos A) = (b ? + ¢ — a?) tan A
2bcsinA=(b2+c?2-a?)tanA... (i)

Cos B = (a®? + ¢? — b?)/2ac

2ac cos B = (a? + ¢ — b?)
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Let us multiply both the sides by tan B we get,
2ac cos Btan B = (a? + ¢?—b?) tan B

2ac cos B (sin B/cos B) = (a? + c2— b?) tan B
2acsinB = (a?+c>-b?) tan B ... (ii)

Cos C = (a? + b? — ¢?)/2ab

2ab cos C = (a? + b? - ¢?)

Let us multiply both the sides by tan C we get,
2abcos CtanC = (a?+b?-c?) tanC

2ab cos C (sin C/cos C) = (a? + b2 —c?) tan C
2ab sin C = (a? + b? — ¢?) 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 c jsfnﬂ_san_sfnC
sinA  sinB  sinC a b

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

abcsinA _ abcsinB  abcsinC

a b c

bcsinA=acsinB=absinC

2bc sin A=2acsin B=2absinC

.. From equation (i), (ii) and (iii) we have,
(c?—a’?+b?)tanA=(a?-b?+c?)tanB=(b*-c?+a?)tan C
Hence proved.

9. For any A ABC show that:
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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.... (ii)

Dividing equation (i) by (ii), we get,

c—bcosA acosB  cosB
b—ccosA acosC  cosC

=RHS

Hence proved.

€IndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-10-sine-and-cosine-formulae-and-their-applications/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-10-sine-and-cosine-formulae-and-their-applications/

@ ‘HE 1ol il Wl

Chapterwise RD Sharma
Solutions for Class 11 Maths :

Chapter 1—Sets

Chapter 2—Relations

Chapter 3—Functions

Chapter 4—Measurement of

Angles

Chapter 5—Trigonometric

Functions

Chapter 6—Graphs of

Trigonometric Functions
Chapter 7—Values of

Trigonometric Functions at

Sum or Difference of Angles
Chapter 8—Transformation

Formulae

Chapter 9—Values of

Trigonometric Functions at

Multiples and Submultiples of
an Angle

g ‘AR 1A Gl Wi

Chapter 10—Sine and Cosine

Formulae and their
Applications
Chapter 11—Trigonometric

Equations
Chapter 12—Mathematical

Induction

Chapter 13—Complex Numbers
Chapter 14—Quadratic
Equations

Chapter 15—Linear Inequations
Chapter 16—Permutations
Chapter 17—Combinations
Chapter 18—Binomial Theorem
Chapter 19—Arithmetic
Progressions

Chapter 20—Geometric
Progressions



https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-1-sets/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-2-relations/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-3-functions/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-4-measurement-of-angles/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-4-measurement-of-angles/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-5-trigonometric-functions/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-5-trigonometric-functions/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-6-graphs-of-trigonometric-functions/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-6-graphs-of-trigonometric-functions/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-7-values-of-trigonometric-functions-at-sum-or-difference-of-angles/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-7-values-of-trigonometric-functions-at-sum-or-difference-of-angles/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-7-values-of-trigonometric-functions-at-sum-or-difference-of-angles/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-8-transformation-formulae/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-8-transformation-formulae/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-9-values-of-trigonometric-functions-at-multiples-and-submultiples-of-an-angle/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-9-values-of-trigonometric-functions-at-multiples-and-submultiples-of-an-angle/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-9-values-of-trigonometric-functions-at-multiples-and-submultiples-of-an-angle/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-9-values-of-trigonometric-functions-at-multiples-and-submultiples-of-an-angle/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-10-sine-and-cosine-formulae-and-their-applications/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-10-sine-and-cosine-formulae-and-their-applications/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-10-sine-and-cosine-formulae-and-their-applications/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-11-trigonometric-equations/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-11-trigonometric-equations/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-12-mathematical-induction/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-12-mathematical-induction/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-13-complex-numbers/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-14-quadratic-equations/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-14-quadratic-equations/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-15-linear-inequations/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-16-permutations/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-17-combinations/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-18-binomial-theorem/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-19-arithmetic-progressions/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-19-arithmetic-progressions/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-20-geometric-progressions/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-20-geometric-progressions/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-10-sine-and-cosine-formulae-and-their-applications/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-10-sine-and-cosine-formulae-and-their-applications/

@‘II IVN\dl ©CI

e Chapter 21—Some Special e Chapter 28—Introduction to
Series Three Dimensional Coordinate

e Chapter 22—Brief review of Geometry
Cartesian System of e Chapter 29—Limits
Rectangular Coordinates e Chapter 30—Derivatives

e Chapter 23—The Straight Lines e Chapter 31—Mathematical

e Chapter 24—The Circle Reasoning

e Chapter 25—Parabola e Chapter 32—Statistics

e Chapter 26—FEllipse e Chapter 33—Probability

e Chapter 27—Hyperbola

@‘II IVN\dil TCI


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-21-some-special-series/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-21-some-special-series/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-22-brief-review-of-cartesian-system-of-rectangular-coordinates/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-22-brief-review-of-cartesian-system-of-rectangular-coordinates/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-22-brief-review-of-cartesian-system-of-rectangular-coordinates/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-23-the-straight-lines/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-24-the-circle/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-25-parabola/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-26-ellipse/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-27-hyperbola/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-28-introduction-to-three-dimensional-coordinate-geometry/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-28-introduction-to-three-dimensional-coordinate-geometry/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-28-introduction-to-three-dimensional-coordinate-geometry/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-29-limits/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-30-derivatives/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-31-mathematical-reasoning/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-31-mathematical-reasoning/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-32-statistics/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-33-probability/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-10-sine-and-cosine-formulae-and-their-applications/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-10-sine-and-cosine-formulae-and-their-applications/

g'll 1%l w/GAl S i

About RD Sharma

RD Sharma isn't the kind of author you'd bump into at lit fests. But his
bestselling books have helped many CBSE students lose their dread of
maths. Sunday Times profiles the tutor turned internet star

He dreams of algorithms that would give most people nightmares. And,
spends every waking hour thinking of ways to explain concepts like 'series
solution of linear differential equations'. Meet Dr Ravi Dutt Sharma —
mathematics teacher and author of 25 reference books — whose name
evokes as much awe as the subject he teaches. And though students have
used his thick tomes for the last 31 years to ace the dreaded maths exam,
it's only recently that a spoof video turned the tutor into a YouTube star.

R D Sharma had a good laugh but said he shared little with his on-screen
persona except for the love for maths. "I like to spend all my time thinking
and writing about maths problems. I find it relaxing," he says. When he is
not writing books explaining mathematical concepts for classes 6 to 12 and
engineering students, Sharma is busy dispensing his duty as vice-principal
and head of department of science and humanities at Delhi government's
Guru Nanak Dev Institute of Technology.
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