


Solution . b o
Using the sine rule -5_1;17‘: = ;n-_B- = —-_‘sin C

we get a = ksinA, b =ksinB, ¢ = ksinC

. ) inB
b ksinA+ksinB k(sinA +sinB) =§11—1-é%l""
g =______‘______:..—-—-—-""“ .
a: " ksinC ksinC - A_B
C _
: A-B = .cos(—-——")
sn( 222} 5%) of3) = 3
= 2 C C _= 2Sin EJ.COS(E)
ZSm(—)coS(— T -\ 2 2 _
2) \2 A+B=180°—¢
~“A+B =90°_E
2
cos A+B)_ . o_~ |=cos|=
o a+b ( 2 ¢ z )—su_l(9‘0 2) o5\ 2)
? - C
c ]| =
)
-C) b-c_ A ' CERT)
5. n( 55 )- e o ¢
Solution )
Using sine formula, = '~k we get

SinA_sinB_ sinC
a = ksinA, b = ksinB, ¢ = ksinC
b-c _ ksinB-ksinC k(sinB —sin C)

id
Consi er. . T —
| | B+C) . (B-C
a sinA - ZSm—A—cosé
. 5 5



: (B—C ‘ B+C=180°-A -
sin 3 _
b—c _ 2 ) _ ;
2 (A} B+C .
o c'os[é— : ' ‘ '=90°_£

. B—C) [b—c] (AJ ; '
.'.sm( = cos| — [ cos(B+c]= o AY_ . A
2- a 2 | . 3 COVS 90 5 =sin 5

7. a(c;)sC — cosB) = 2(b — ¢) cos? (%J

Solution
Using cosine formula,
2, 2 32 s .2 2
+a — _
cosB = c—-a——b— and cosC = f.ib_c
2ca : 2ab

2, 32 _ 2 2, 232
~a(cosC—cosB)=al| & i ¢ +a b
2ab 2ca -

(a2 +B =) t+ad-b’ )
- 2b 2c .

3
_azc-i-bzc:—c3 —bc*—a’b+b

2bc
_b3-—c”‘+azc-—a2b+b2c—bc2
- 2bc -
_(b-o)®’ +he+ct)-a’(b—c)+beb—c)
T ~ 2bc

_ (b—c)[b.2 +bc;+c2 —a*+bc]
- | 2bc '




pt+ct—-a  2bc
=4~ c)[ 2bc * 2bc

= (b—c)[cosA + 1]
=(b- c_) (1 + cosA)

i) ' |
= (b — c) 2cos? > :

A
-. a{cosC — cosB) = 2(b — c)cos’ (*2-]

B+C B-C
A ——— |=acos
9 (b+c)cos[ 5 ) a ( 3 )
Solution
_ Using sine rule, .a = _b = '_c =k,
sinA sinB sm(_) ,
we get a = ksinA, b = ksinB, ¢ = ksinC

B+C . ) B+C-
&+ CFOS(T) = (ksinB-+ ksmC)cos( > )

= k(sinB + smC)cos(

25}l (259
—ran(255)o{255) (25

- C -! {
=ksm(B+C)cos( ) )
. B+C=n-A

= ksinA.c,os(.B ;C) sin(B + C) = sin (1 — A) = sinA
' |

B+C]

+

@)

~ B-C
s T ) since a = ksinA



10. acosA + bcosB + ccosC = 2asinB.ginC

Solution
b

. . a .
Usingthesinerule, —— = —_. o€,
sinA  sinB. sinC

. we get a = ksinA, b = ksinB, ¢ = sinC

».acosA + bcosB + ccosC = ksinAcosA + ksinBceosB + ksinCeosC.

k
=3 [2sinAcosA + 2sinBcosB + 23inCeosC)

k \
=3 [sin2A + sin2B + sin2C]

k ..
=3 [2sin(A + B) cos(A — B) + 2sinCcosC] -

k A+B=n-C
=3 [2sinC.cos(A —B) + 2sii.  sC] |sin(A + B)=sin(n—C)
= ksinC[cos(A — B) + cosC] sin(A + B) = sinC
= ksinC[cos(A — B) — cos(A + B)] C=n-(A+B)
= ksinC(2sinAsinB) | cosC =cos(n—(A + B))
=2.ksinA.sinB.sinC cosC = —os(A + B)

= 2asinB.sinC, since a = ksinA

12. (b* - c?) cotA + (c* — a®) cotB + (a&* — b?) cotC =0
Solution |

sinA _sinB _sinC _
a b ¢

we have sinA = ka, sinB = kb, sinC = kc

Using the sine rule

: 2,12 .2

b +ct-a° c? +a - b? _a +b° —-c

. COSB=_—__g COSC——"‘_"-'
2bc 2ca 2ab

By cosine rule, cos A =

cosA
sin A

Consider (b? — ¢?) cotA = (b* — ¢?)



2 2 b2+cj_:__a_2- |
°—¢") 2b =(l:v2—c2)(b2 +c? —a?)

= —”'—_—;‘T—'——_ ZkaC
(bz _6-2)(1;2 +c?) —az(b2 ——cz)
= 2kabc
@ —-cH)—a’ (B’ -c?)
(b — A)cotA = 2kabe

. LHS = (5 — ¢)cotA + (¢’ — a’)cotB + (a? — b*)cotC

pt—ct—at (b’ -c?) + ct—at -bi(?-d*) a® —b* —c*(a® -b?)

2kabc 2kabe . Z2kabc
b —ct+c* —a* +at —b* —ab? +a’c? - b +b’a’ -c’a’ +c*’
- i 2kabe
= =0=RHS '
2kabc -
2 2 2 2 2 32 :
-c” . c —a . a —-b" .
13. 2 sin 2A + P sin 2B + 7 sin2C=0
Solution Gox esn |
‘Using sine rule SinA snB . snC_ k, we get

a b c

sinA = ka, sinB = kb, sinC = kc

bz _c2 b2 _C2
Consider ——5—sin2A = ——— . 2sinAcosA
a a :

(52—02) (bz+cz__az) k 2 25,12 2 2
= 2ka. = b —c* )b +c“—a
at 2bc abc( X ) -
2 2 2 2 g2 '
.'.b zc sin 2A + < e sin_2B+a >—sin2C
a ) c

_ ﬁ (> — C_z )b +¢2 _a2)1+;%[(c2 ~a*)(c? +a2_ -—_bz)]f‘;k—[(az —b*)(a® +b* -
k
" abc '
) (@ —b*)a® +b%)—c*(a* - b)

4, 4 4, 4 4. '
=T[b4"c +c* —a' +a® - b* - a’b? +a’c? - b’ +a®b? —aPc? + bc?]
abc v

(B —c)B? +6) - @ (B —c*) +(c? - @) + ) ~BA(c? — ) +

k
=—(0)=0
abc()_




15. ‘Two ships leave a port at the same time. One goes 24 km per hour in the direction N45°E and

the other travels 32 km pér hour in the dlrectlon S75°E Find the dlstance between the ShlpS at
the end of 3 hours. .

' Solutton
Refer Example 81

16. Two trees A and B are on the same side of a river. From a point C m the river, the
distance of the trees A and B is 250 m and’ 300 m respectively. If the angle C is 45°, find the
distance between the trees (use \/— 2=1 414) ‘ :

Solution ‘
Join AB, BC and AC, we get AABC
ZC=45°, AC=250m, BC=300 m
ie,C=45°b=250,a=300
Using cosine formula, ¢*> = @ + b*> — 2abcosC
¢? =300% +250% -2 x 300 x 250 x cos45°

' 1
=90000 + 62500 — 150000 x —=

J2
= 152500 — 75000 /2

=152500 - 106050 = 46450
C.c=/46450 =215.5m

Dlstance between the trees = 21 55m
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[SOLUTIONS TO NCERT

Prove that

| On 3n 51
1. 2cos—cos—+Cos +cos—=0
: 13 13 13

Solutwn

We have 2cosx cos y = cos(x +y)+cos (x =)

cos[—n—+9—nj+c 3(1—2E)+cos(3n)+cos(5n]
LHS="A13" 13 13 13 13)7\13
8m 3n {Sn) ‘
= COS| —— |+ cos| — |+ CO +COS| —
13)7 A 13)" 13
{ J {-Bpefil={5
= cos| 1—— |+cos| T—— |+ CO + COoS| —
13)" 13

st 3 5w
= —CO! ——oo ~— 4+cos—+ T _o=
13 TRASITRAT RHS

2. (sin3x+ sin x) sin x + (cos 3x —cos x) cos x =0
Solution |
 LHS = (2sin2xcosx)sinx + (—2sin2xsin x)cosx
= 2sin2x cosx sinx — 2sin2x cosx sinx =0 = RHS
Another method ‘
LHS = sin 3x sin x + sin’s + cos 3x cos x — cos’x
= cos 3x cosx + sin 3x sinx — (cos?x — siﬁ2x) = ¢0s (3x — x) — cos 2x
= cos 2x — cos 2x =0 =RHS |

xX+y

3. ‘(cosx + cos y)’ + (sinx —sin y» =4 cos?

X



Solution

) _v\T? 2
LHS = 2005[x+y COS[x 21| +|2c0s X+ sin dt 4

( \ _

= 4cos?| 222 cosz[x y)+4cos;2 2+ Y Vin? 2=
. 2 ) 2 2 2
( 3\ _

~ 4cos? X2 [cosz[ic---—“—")+sain2 =
\ 2 1 2 2
(x+y)

= 4cosz : = RH
N 2 >

5. sinx + sin 3x + sin 5x + sin 7x =4 cosx cos2x sindx

Solution

(x+3x)_ (x-3x) R e
LHS = 2-sm[x+ x]cos[x 3x]+28in[5x+7x) cos(sx 7x) .
- 2 2 U2 2

= 2sin 2x cosx + 2sin 6x cosx = 2cosx (sin2x +.sin6x)

: . 2x+6x 2x—6x
- =2cosx 2sin 5 COS. 5

J = 4cosx cos2x sindx = RHS

_(sin7x +sin5x) + (sin9x +sin3x)
(cos7x + cos5x) + (cos9x + cos3x)
Solution -

. [ 7x+5x Tx—5x . (9x+3x) (9x-3x
2sin > 08| — + 2sin| - > cos| —— ,
LHS = : - :

5 cos Tx+5x oo 7x—5x)+2c0s(9x+3xjcds(9x—3x)_
| 7 I A 2

tan 6x

- +sin6xcos3x  sin6x ( cosx+cos3x
sin 6xcos x + sin [ J = tan6x = RHS

cosb6xcosx + cosbxcos3x cos6x\ cosx +cos3x

_ ) . p x 3x
7. sin3x + sin 2x — sinx = 4sinx coS Ecos—-

2
Solution

' 3x+x) . (3x—x .
LHS = sin3x — sin x + sin 2x = 2€0S > sin > . |+sin2x




= 2cos2x sinx + 2sinx COSX

2sinx] 2 osEJE cos-{ = 4sinx cos> c:osi‘1£ -
= 2sinx[cos2x + cosx] = 2sinx; 2087055 €08 —.COS—~ = Ryg

i x X in each of the following: (Questions 8 to 10)
. x 2 and tan— in each 0,

=4 xin quadrant 1

8. tanx=—:
73
Solution ' : ' _
L . M X =
Smcexlsmsecondquadrant, —<X<T, Z<E<-2_

Therefore sing, oos—z—-and ta.n-2~ are positive

- 2 .
. =4
Nowsec2x=1+tan2x=1+( ] =9+16_25

3 9 9
secx=%— or cosx=— (since x is in second quadrant)
3 8 "

Now 2sin z—1 cosx = 1l+—=—
2 5

sinzx—4:>Smx ' A in 2cos? X =1+ 1 3.2
—_——— _— =——, n 2 - = = —_—_—
5= NG 5 ga cos 5 COSX 5= 3
7 sin|] 2| _2‘/5 f
3 coszi——l— :cbsi-L=£ Hence tan > = 2) -5 2
2 5 2 J5 5 : 2 (x] N
- . cos| — =
2 5
9. oosxz—;—l,xinquadrant 11|
Solution
- e ea " 3n n _x 3m
Since x is in third quadrant, n<x<—. . —<—-<—.
q t, x 5 2527
X .
Therefore smE is positive and cos% is negatlve and tan% is negatlve
2 | 1
Now 2cos> £—1+cosx—1+—1—— .'.cosziz—l- :>cos£__—1=—3
2 _ 3 3 2 3 2 Jy3 3
Now Zsin2£=1—cosx= 1+l=i sin? X = -2-:>sin£= E.—:ZE_:_‘/E-
_ 2 3 3 2 3 2 V3 3 3



X sinE 3
Hence tan—= = =—\/5 ‘
2 cosf' _“/?_’
| 2 3
10. sinx=—:-, xisinqﬁadrantll ;
Solution |
. 3 T N A
i is in second quadrant, —<x <7 ket Jud - D
Smc.ex.- _Q_Lz \ D 2<7%3
- sine, cos-;—,'and faﬂ% are posiﬁve_: f'
_1 = 1 —sinie 1. 1_15
sinx = 7 .cos’x=1-sinx=1-— 6 6
15 _ -15 ek _
COSX ==y ¢ =74 since x is in second quadrant
o LS UL L
. ,x _ l-cosx 4 4+415  8+215 | . x
s — = = = = LSS = =
-2 2 . 2 8 16, 2
| LR .
w2 X _lrcosx T4 4-J15 8-2415
2 2. .2 - 8 16
cos _ V8-2415
2y
o . x 8+2
R e ,8+2 4+
,2-7 cos% 8 2 8 215

(4+\/—)(4+\/_) ‘4+Jﬁ e
\/(4 JI5) (4+15) ~ 16-15 =4+J1_5_"




