¢

Exercise 10.2

Q1.  Without using table find the values

Sol.

Sin 15° = Sin (45° - 30")

= Sin 45° Cos 30° — Cos 45° Sin 30°

J" J_ 22 27 22
ii. Cos15°= Cos (45° - 30") :
Sol. _=Cos45° Cos 30° + Sin45° Sin30°

1 J_ \5 3+l

R e A e A
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Sol.

iv.

Sol.

'Soi.

vi.

Sol.

Q2.

SOI.

sol.”
Q3.

Sol.

Sol.

: tan105°= tan (60° + 45")-

tan15°= tan (45° - 30°)

e
_tands’-w@n30’ T3 Y3 _3-1 A
I+tand5"tan30" | 1 SR I T BiL 3+1
B Th/
S$in105°= Sin (60° + 45°) A
= Sin60° Cos45° + Cos60° Sin45°
JE 3 §=: IRl

e |
B J_”2 22 22 22

c65105°— Cos (60° + 45°)

_=Cosso°<:os45°—5in60°Sin45°=(%J[L]_{gl ! ]: 1 A3 _1-43

V2 ) 27 e w2

tan60° +tand5”  J3+1 143

1-1an60” tand5’  1-3.1 1-3

Prove that

1 j A
Sin (45°+ @ ) = — (Sina +Cos@ )

7z . _ :

: : 1 | T 1 ;
L.H.S = Sin (45°+ & )= Sin45° Cosa +Cos45°Sina = — Cosa+—=Sina=—=(Sina +Cosa)
il el See Lo
1 Tal
Cos (@ +45°)= — (Cosa@ ~Sin@ )
: 7
_ 1 VA B - .
L.H.S=Cos (@ +45° =Cosa Cos45°-Sina Sin45°= Cos@ —=—Sina—==—="-(Cosa -Sina )=RHS
- 2 W )

Prove that :
tan (45° + A) tan (45° - A) =1
L.H.S = tan (45° + A),. tan (45°-A)

_ tan45" +tan A tan45" —tan A 5 l+tan 4 - 1-tan 4
1-tan45°tan 4 ) ( 1+tan45“tan4 ) (1-1.tanA4 )| 1+1.tan 4
1 A4 \( 1=tarr4

s Lypterrd ) ( Lt d =1=RHS
I—tar 4 )| 1ptamd

tan(%—.é) + tan(%+9]=0

. tan~-—tan @ tanzﬂano
L.H.S=tan (%~0]+tan[£+9)= 4 i 4 — I-tan@ + —1+tan@

l+tan S a0 1-tan37'7’mng 1+1.tan0  1—(-1)tand

_1-tand —l+tang _ f-sa@-[ 4320 _ 0

“Trtand 1+tan @ 1+tan@ “1+tand

=0=R.HS
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iii. Sin [9+%) + Cbs[9+—§-] = Cos@

Sol. .LHS - =Sih [9-_&-%) + Cos[6+%]=5in @ Cos %+Cas€Sin% + CosGCos%—SinBSin-g-

=S}VV§+C¢:56?l +C059l——Si — =Cos 6 ~—1-+l =Cos@ (1) =Cos& =R.H.S
2 i 2 2 /S -

iv. Sin@—Cos0.tan /2 —tan 8/2

Cos0 + Sin@ .tanf /2 _
Sin@—-Cos@.tan8 /2

Sol. LHS =

Cos@ +Sinf.tan 6 /2
Sinf-Csg . S9! 2
> Cos@/2  Sin6Cos@/2-Cos0Sin0/2
Codyiling Sin9/2 CosO12
: Cos@/2 Cos@Cos@+ Sin@Sin6/2

Cos@/2
- 9_ }. -
_Sin0-6/2) _ SinQ/2  CosBT3 _ = oo b
Cos6/2 M Cos/2 -

Cos(60-012)
Cos@/2
1-tanf.tan@ Cos(0+ @)
1+tanf.tang Cos(6- @)

Sin@ Sing
_l-tanf.tang _ _Cas6'Cos¢
l+tan@.tang | Sind Sing
Cos@ Sing
: Cos@Cos¢—SinfSing  Cos(B+¢4)  Cos(0+p) M Cos(6 + ¢)
___CosOCosg¢ " Cos@Cos¢ M Cos(@ —¢) Cos(@ —¢)
Cos@Cosg+Sin@Sing  Cos é- @)
Cos@Cosg " CosO@Cos¢
Q4. Show thatCos(@+ ) Cos (@ — B) =Cos’a -Sin* =Cos?f -Sin*x
sol. LHS=Cos(a+p).Cos(a-pf) :
' =(Cosa Cosf —Sina Sin ). (Cosa Cos B +Sina Sinf)
=(Cosa Cos f# )*—(Sina Sin ) =Cos’a Cos?f -Sin*a Sin? 8 -4
=Cos’ (1-Sin?f)~(1-Cos?’a)Sin? '
=Cos’a —-m Sin*f +W
= Cos?a —Sin? 8 Result |
=(1-Sinfa) —-(1- Coszﬂ)
=1 -sin*a-7 +cos* B
=Cos’ g -Sin*a Result 1l

Sol. LH.S
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hl.

Qs(i).

Sal:

Q6(ii).

Sol:

Q7.

Sol:

R.H.S

Show that Sin(a +p)+ Sin(a - B) =tana

Cos(a + )+ Cos(a—f3) ‘
Ui _ Sin(a +B)+Sin(a — B) _Sina Cosp+ ggm—smf + Sina Cos - M
7 Cos(a + B)+Cos(a-p) CosaCosﬂ W-l-Cosa Covﬂ+w

,Z(Smago{ﬁ =tanQ = RHS
zCosa;oﬂf

Show that sin’ (a: + g] -sin’ (d - !21] =sin2a.sin g

2 2 2
LH.S= [sinacosg +cosasin§] ~[sinacos§—cosasing]

ey 2B B

[Slll aCcos +COS asin +Zsmacos~2—ccsasmﬂJ [Slll @ Cos ﬁ+ws asin’ = ﬁ ZSIHGOOSECOSGSIBEJ

—M+Vﬁ(g+Zsmacos§cosasm——-WW+Zsmacos‘gcosasmg

2.

= 4sina cos;cosa sm-2-=23macosa .2sin 50033 =sin2asinf =R.H.S

Show that:  sin’a +sin® #+cos’ (@ + )+ 2sina.sin f.cos(a+ B) =1
L.H.S=sin’ @+sin? B +cos® (a + )+ 2sina.sin B.cos(a + f)
= sin’ @ +sin’ B+ cos(a + B)[ cos(a + B)+2sinasin 2|
=sin’a +sin® # +cos(a + f)[cosa cos f - sina sin B+ 2sina sin ]
=sin’a +sin® #+ cos(a + B)[cosa cos B+ sinasin S|
=sin’ & +sin? B +cos(a + B)cos(a - B)
=sin’a +sin® B+ (cosa cos B—sinasin B)(cosacos f +sinasin B)
=sin’a +sin’ g+ cos’acos® B—sin*asin® g
=sin’a +§in’ ﬁ+cos‘a(1 —sin® ﬁ)—(l—cosza)sinz p
= sin® @ +sin? ﬂ+cosza—‘ggsiesiﬁ’7}'_sin2p;_@5m
=sin?a +sin’ B+ cos’ @ —sin? B

=sinza+cosza+§in’ﬁ;sin’f

=1+0=1
Show that:
o (a-—ﬁ): l+‘tana tan £
secasec fB
_l+tanatan B
seca sec 7
l+sma sin 8 ‘cosacos B +sinasin B
__cosa cosf _ cosa cos f _cos(a-p)
-_1_.' I 1 _ M M:cos(a—-ﬂ)r-l,.ﬁs
cosar cos f C0S @ ¢0s f
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" .

Sol:

Sol:

iv.

Sol:

1+cotatang

1
-tan(a+ﬁ)

sin(a+g)=
(a ﬁ) cosecasec ff
RHS =I+ootatanﬂ
cosecasec
14 508 sinf8  sinacos f+csasin S
__ sina ‘cos 3 cosacos ff -
1 1 . 1
sina cos 8 sinacos f#
sin(fa+ f
/nf;vco"l ,n.a-co(—sm(a+ﬂ) LHS
cotacot f+1
cotla—p)=
( ﬁ) cot f—cota
S b cotacot f +1
cot B —cota
1 " l+tana tan g
_tanatan g _ tanatanf 1+tanatanﬁ M
1 S tana-tanf = tapetann f tana'—tanﬂ
tanf tana l+tanatanp _
1+lanatanﬂ 1
= —=cot(a—-Lf)=L.
tana—tan f tana—tanﬁ tan(a - f) (@-f)=LHS
l+tanatan f
tana+tan B _sin(a+B)
tana—tan S sin(a - f)
sina N sinf  sinacos B +cosasin f
tana+tanB _cosa cosf cosa cos B '
LHS= : : : == n
tana—tanfB ~sina _sinf  sinacos f —cosasin f
' cosa cosf cosacos f
sin(a + co S in(a+
L REES) SROSEP g i) o
M’ﬁ sin(a - ) sm( -p)
mt(a*_ﬂ):.cotacotﬂ—l
cota +cot B
l-tanatan g
'RHS_cotacmﬂ—l _tanatanf _ tanatanjf
"7 cota+cotp 1 1 ~ tana+tanpf
| tana tanp tana tan 8
_\-tanatang tapetaiF  1-tanatanf _ 1
tapatan § tana'+tan/3 tana + tan ff tana +tan

I-tanatan #

=cot(a+f)=LHS
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Q3.

Sol:

ifsma—% and cos S —-i-g—,where0< a <%

n : 333
and 0< g < Esh_owthat sm(gx—ﬁ)= s
cos’ @ =1-sin’ a
STk [24] _]_576 625-576

25 625 625

49 7
e e . I quad
cos’ a= s = cosa= T (ar inI quad)

25
sin® f=1-cos®
S (20) __400 _841-400

29 841 841
sin” ﬂ=%:>sn np= +%=ﬂ(ﬁm1quad)

Using formula sin(a — B) = sina cos B - cosasin

Q9.

Sol:

sin(a - ) = [ J[iﬂ) (275J[2!)

_480 147 480-147 333
TR AT 725

ifsina = % and cos f = —:—, Where:%r <a@<2zrand 7<f< 37” Find the following.

i sin(a+ ) ii. cos(a+ p) iii. tan(a+ B)
iv. sin(a-B) v. cos(a—B) vi. tan(a- p)

In which quadrants do the terminal sides of the angles of measures (a + ﬁ) and (a -

Given thata is in IV-Quad and £ is in lll-Quad
cos’a=1-sin’a ,
17 2890 289

2 225 15
COS" ad=——=>CcoS¢ =+—
289

15
cosa=— (xiniv quad)

tana_sma /}’/ 8

COSQ'I/’VI

sin’ #=1-cos? #
5 25 25
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B) lie?



Sol: -

Sol:

Sol:

Sol:

Sol:

vi.

Sol:

sin;!’)‘:i%:w?3 (Bin 1l quad)
-3
=sinf ahs
: _smﬁ_ﬁ_i
T cosf —%'_ 4
sm(a+ﬂ_)

sin(a + B) =sina cos B +cosa sin

R
cos(a+B) .

cos(a + B)=cosa cos B-sinasin B

R

tan(a+[)‘)-_
8.3 8.3 :§%ﬂ§
_ tana +tan f Qs 4. 15 4. - 13
tan(a+ﬂ)_|_mnatanﬂ =1_E;3_)['_3_)_ I+-2i ~ 60+24 84
15)\4 60 60
sin(a"—ﬂ) S
sin(a - ) =sina cos B—cosasin B
DEEE .
17 5 1T\ 3 5 By -85
cos(a - B)
cos(a - )= cosa cos f+sinasin S
(EENEEE R
FTI\ 'S Pl A3 39 85 8
tan(a - B) ' i
o§ 3 7 732=45
_tang-tanf 15 4 _ - =1
mn(cr'_'ﬂ)_ntanatanﬂ _]+(_§}[3]‘ 60-24 36
- 15\ 4 50

sin(a+ ff) = —ve, cos(a + ) = -ve

but tan(a + ) = +ve soa + £ is in lll quad

Similarly,

sin(a - B) = +ve, cos(a - fB)=-ve, tan(a - fB)=-re

Sow [isinllquad
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10.()) Findsin (a+ ﬁ)- and cos(a + ) given that tana =% ,Cos B = % and neither the terminal side of the angle

of measure & nor that 4 is in the | quadrant.
Given tana =+ve butnotinlso a isinlll quad
Similarly, cos #=+ve but Gnotisinlso S isinIVquad

X el o4 2. =8 5
Sol. - 1-+tana=Seca:$1+g=5eca=—:>Seca =+—

4

4 -4
= Cos@ =;|;§ = Cosa = — (Because a inlll)

Sita v 1~cove a2} 22t l8 o2 o sing =1E
5 29 « 25
Sina = -% (Because @ isin lll)
Sinzﬂ =1_c°52'8 =1_[i) =4 25 = 169"‘25 = 144 " Sinﬂ =+E
13 - 169 169 169 13
Sin = % (Because # isin V)
a. Sin(@+p)=Sina Cosf +Cosa Sinf

Sol. :[i)(i].ﬁ.[i](ﬁ):ﬁ.}.ﬁ:ﬂ:ﬁ
3 013 5 13 65 65 65 65

b. Cos(a@ + B ) =cosa Cos B —Sina Sin B .

- CEEE e
5 13 5 13 65 65 65 65

. 15 7
10 (ii) tana = _“E ,Sinff =- 2—5 and neither the terminal side of the angle of measure & nor that f isin the IV

quadrant.

152 |GivenanotinlV and tana = —ve
Sol. l+tan’a =Sec’a = 1+ [T] =Sec’a soain Il Similarly fin Il

225 289 )
1+=— = Sec’a=>—"— = Sec’a=>seca =+ -1-2:> Cosa = + 3
16 64 8

Cosa = —8/17 |(Because & isin ll)

, -8Y 64 225 : 15
Slnza=1—COSJa’=1— ey =1-_“=_.'=>S =+ —
(17] 289 280 -~ 1)

sina =% (Because & isin i)

2
2n 49 625-64 576
Cos?f =1-Sin'f =1-|—| =1-——= =
a5 el ( zs) 625 = 625 625

C 24 = |cos S 2 (Because £ isin lll)
=+— =-—— is in
os tos T 25
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Qil1.

Sol:

Q12.

Sol:

Q1s.

Sol.

Now
a Sin(a +f)=Sina Cosf +Cos Sinf8

(15][-24) (—8][—7) -360 56 —360+56 -304
Sok | al 2 e [ i s i £ ! .l
17) 25 17 )25 425 425 425 425
B Cos(a + B )=Cosa Cos B -Sina Sinf = (—8)(_24J [15)[ 7]

17 25 25
192 105 _192+105 297
425' 425 425 425
cos19° +sin19° i
P that: = tan 64
o C0s19° —sin 19°

RH.S=tan(64°) = tan(45° +19°)

Sol. =

sin19° <0519’ +sin19°

5 tan45° +tan19° =1+tz:1.r119° =1+005190 _ cost9® _éosl9°+sin19°_LHS
I-tan45°tan19° 1-tan19" "~ sin19°  cos19"-sin19” cosl9=sinl9®
cos19° cost9®

Prove thatcos (60“ + H)cos (60° - 9) +sin (60° + 8) sin (60“ - 6) = c0s 20
LHS= cos(60° + 9)cos(60° - 6’)+ sin (600 - Q)Sin_ (60” —6) |
Using formula: cos(a — ) =cosa cos B +sinasin g
= cos[(60° +9)—(60° —9)] = cos(ﬁO(-kG—ﬁﬂ(-l-'B) =cos20=RH.S

ifce, B,y are angles of triangle ABC, Show that Cota /2 + Cot § /2 + Coty /2 = Cota [2Cot 3 [2Coty /2
Weknowthat @ + f + y =180°=a + f. =180°- y

(4] sl +
Bivide both side by ‘2 a+ﬂ=180 N < ’a.=90"—z-:>£+£=90"_1 .

) 2 B 2 2 2
tana/2+tan §/2 :
t 2+ f/2)= = ]
an (@ /2+ B /2) =tan (90 7/2):>|_1ana/2tanﬁl2 R/
Co:£+Car£
2 2
1 1 & P
: + : Cot —Cot —
Cota /2 IC’afﬁ/Z = Coty /2 = 2 ,32 =cot L
[24
o Cot —Cot —-
Cota /2Cot 12 o3
Carg—Coté
2 2
, Cot 2
Coaa!2+CorB/2xW =Coty /2
Cota 12€0TBT2 ~ Cotar /2Cot B/2-1

Cotx /2+Cot 3 /2 =Coty /2 (Cotax /2Cot 3 /2 -1)

- Coter /2 + Cot /2 = Cotx /2Cot f# /2Coty /2 —Coty /2

Cotar /2 + Cot 3 /2 + Coty /2 = Cotx /2Cot B /2Coty/2
Hence proved.
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14.

Sol.

15.

Sol:

Sal:

If @+ +y =180°, Show that Cota Cot +Cotf3 Coty +Coty Cota=1
Given @ + f+y =180°= a + P =180° - y = tan(a + f)=tan (180° - )

I 1

+
1
tana +tan B - —tany = Coie Catp o % -
|-tana tan B 1 Coty
: CoraCotﬁ
Cota +Cotp

CotaCotfp _ 1 _, Cota+Cot W

CotaCoif—1 ~ Coty M Cota: Cot -1

CotaCotf
(Cota+CoatB) (Coty)=-(CotaCotf—1)
Cota Coty +CotfCoty =—CotaCotf +1
CotaCotf +Cotp Coty +Coty Cotar =1
Hence Proved.

Express the following in the form rsin (6 + ¢) or
rsin (0 - ¢) where terminal sides of the angles
of measures @ and ¢ are in the first quadrant:
24sin@ +7cosé

Take
24 =rcos¢ I & 7=rsing /4

Squaring and Adding (/) and (/)
As ricos’d+risin’ g =(24) +(7)’
r (c:os2 @ +sin’ ¢) =576 +49
rr=625=>r=25
Dividing (17)By(7)

_rsinf 7'

rcos¢ 24 24

Then 24sin@+7cos@ =rcosgsin@+rsin pcosd
= r(sin@cos ¢ +cos @sing) =rsin(6+¢) =25sin(6+9)

7
Where tang =—

24
12sin@ —5cos @
Take 12=rcos¢ (I)

and S=rsing___ (2)
Squaring and adding (1) and (2)
(12)° +(5)" =r* cosg+r? sin® gc
144 +25=r* (cos2 ¢ +sin’ ¢)
169=r*(1) =>r=13

Divide (2) by (1)

As

ii.
Sol:

Sol:

Ca!y
’i_rsingﬁ
12 rcos¢

g i S]
tang=-—=>¢=t =
i gk (12

Using (1) and (2) in (A)
= rcosgsin@ —rsingcosd

= r(sin@cos¢g —cos@sing) = rsin(9-;¢)
=13sin(0-¢)

Wheretan ¢ = i
12

sin6—cos@ _

Take l=rcos¢g I & l=rsing___ II
By squaring and Adding / & /I

Q) +(l)1 =r*cos’ g+r’sin’ ¢
1+l=r3(cosz¢+sin2¢):>2=r3:>r=\/§
By dividing II by I

/sing -:tang&—l

/cosqﬁ 1
sin@—cos@ =rcos¢gsin@—rsinpcosd
= r(sin @ cos ¢ —sin pcos )
=rsin(0—¢)=s/§sin(9—¢)

Where r=+2 and . tang =1
8sin@—6c¢cosf

Put8=rcosg [ & 6=rsing___ Il
Squaring and adding [ & JI

r? cos? ¢+r’sin’ @ = (8}2 + (6]2
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Then

Sol:

Where tan g = 3

r*(cos® g+sin® $)=64+36

r’=100=r=10
By dividing IT by I
rsing =E:>tan¢=3
rcos¢ 8 4

8sin@—6cosf =rcos@sin@—rsingcosd

' =r(sinfcosg-cossing)
=rsin(60-¢)=10sin(60-¢)

3

lsin!’z"+ %cosé’

R

Put 2_=rct:'.ls:,fa_(1)
and %=rsin¢_(2)
Divide 2 byl_
3

___j"_= rsin g

1 rcosg

2

tan¢=s/5

Squaring and adding 1 & 2

(—1—] +(£J_ =r? éosz ¢+r’sin’¢

2 2

Sol:

e
W

=r’ (t:os2 ¢ +sin’ 45)

=r2=>r=_l

= -

sin6’+—23- = rcos¢sin@+rsingcosd
=r(sin@cos g +cosOsin @)
=rsin(0+¢) =sin(6+9)

Where tang = /3

13sin 6—84cos @

Put :

13=rcos¢ I, "84=rsing___ Il
Squaring and Adding 7 & I

r? cosg+r?sin’ ¢=(13) +(84)’
r’(cos +sin’ ¢) =169 +7056

r=7225=r=85
By dividing II by I

rsing 84 84
rcos¢g 13 13
Then.

13sin@-84cos@ = rcos@sind—rsingcosd
=r(sinfcosg-cosfsing)
=rsin(6—¢) =85sin(6-¢)

84

Where tang =—
ere tang T
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