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Exercise 10.2

Q1. Prove that:

1 sin(180" +0) = —sin i cos(180" + ) = —cos O
i, tan(270" - @) =cot @ v, cos(@ —-180")= —cos @
V. cos(270" + &) =sin @ vi si{@ + 270") = —cos @
vii.  1an(180" +6) = tan @ Vil €os(360° - 8) = cos &

I sin(180" +#)=—sin@
Solution:
L.H.S sin(180” + @) =sin180" cos @ +cos 180" sin @

=(0)cos@+(-1)sin @

=0-smng@
= —sin ¢
=R.H.5
Hence provec
L.H.S =R.H.S

sin(180" + @)= —sin @

il cos(180° + @) = ~cos @

Solution:

L.H.S cos(180" +0)=cos180".cos @ -sin 180" sin @
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=(=1)cos@—(0)siné#
==cos~0
= ~cosl)
= R.H.S
Hence proved L.H.S = R.H.S

cos(180° + @) = - cos

iii. tan(270" = @) = cot #

Solution:

*10\" _
L.HS tan(270" —0)=[t_a":.7O_M.}

14+1tan 270" tan @

(] )

——tan ¢
0

_1-0
0+tané@

-

= =cotf=RHS
lan ¢/

Hence proved LHS=RHS

tan(270" - @) =cor &
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iv. cos(?-180") = ~cos@
Solution:
L.H.S cos(8-180") = cos @.cos 180" +sin@.sin 180"
=cosf(~1)+smo(0)
=—Cost
=R.H.S
Hence proved LHS=RHS

cos(@—180") =—cos#

V. cos(270" + @) =sin@
Solution:

L.H.S c0s(270" + @) = cos 270".cos @ —sin 270".sin &
=(0)cos@ ~(~1)smn
=0+smé
=RH.S

Hence proved LHS=R.HS

cos(270" + @) =sin @

vi. sif{@ + 270") = ~cos 0
Solution:
LHS cos(@+270°) =sin@.cos 270" ~sin270".cos @

=sin@.(0)+ (-1)cos@
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=0-cosft/
= —cos

= R.H.S
Hence proved LH.S=R.H.S

cos{@ +270") =cos @

vil.  tan(180° +@)=tan@

Solution:

| —tan 180".tan @

_ 0+tané
|-(0)tan @

=u=lan0
| -0

0
L-H-S tan(lsotl +9) =( lanlso <+ tano ]

=tan
=R.HS

Hence proved LH.S=RHS

tan(180" + @) =tan @

vill.  cos(360" - @) =cos @
Solution:
LLH.S  cos(360" =)= cos360".cos @ +sin 360" sin o

=(l)cos@+0sind
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=cosf +0

= cos

=RHS
Hence proved L.H.S = R.H.S

cos(360" — @) = cos#

Q2. Find the values of the following:
I. sinl5’ ii. cos15” il tan15"  iv. secl$’

v. sinl05”  vi. cos105” vii. tan105” viil. sec105”
(Hint:15° = (45" - 30" )and 105" = (60° +45"))

I. sinl5”

Solution:
= sin(60” —45”) =sin 60", cos 45" —sin45”, cos 60’

YO

ii. cos 15"
Solution:

— cos(60” -~ 45”) = cos 60".cos 45" + sin 60°.sin 45"
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1 B
22 22
b

iii tanl5’
Solution:
= tanl5’ = sinl5”
cos15’
31
B 2;2
l+s/§
232
:lanlS"=~l§-l
Jg-f-l
cosld’ = J§_| IS required value
ﬁ+l
iv sec )5’
Solution:
I N 22
coslS’ 1443 1443
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Hence simls”zl2 23 IS required value
+

V. sin 105"
Solution:

sin(60” +45”) = sin 60".cos 45" + cos 60".sin 45"

11 31
242 2 42

1B
22 22

143
=
1+ 3

=>sin 105’ =

J

sin 105" =

N Is required valve

rJ

vi. cos 105”
Solution:

cos(60” +45") = cos 60", cos 45" —sin 60”.sin 45"

L 43 ]

5

-

]
2’

__'._i.
YN

— ¢cos 105" =

cos 105" = is required value

2
1-V3
23
-
Wzr
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vii. tanl03’

Solution:

sin 105"

tan 105" =
cos 1057

4
‘os

+ o
& 5

—1anl05’ =

& &

tan103" =

s required value

%

viii. secl03”

Solution:

sec105” = = —=
’ cos 105" |_J§ 1-+f3
22
2 : :
sec 105" = —T IS required value

Q3. Prove that:

I. sif45” + @) = —=(sina +cosa) . cm((z + 45" ) ~—=(cosa ~sina)
7 7
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I. sin(45” + @) = -—\};-(sinu +cosa )

Solution:
LHS = sin(45" + @) =sind5".cosa +cos45".sin

= —J?-cosa . —JE_-sina
--!—( v +sina )
-ﬁ COos S|

¥ 7o:
= —=(sina +cosa)
2

L3

=RHS

Hence proved

: l - .
sin(45’ + @) = J—E(sma +cosu)

i, cos(a+45°)=:}_;(cosa-sina)
Solution:
LMD oos(a +45°) =(cosa.cos45° - SN a.sin45°)

l 1

=COSd.— ~SINA.—

V2 V2

= l (cosa —smna)
2

=R.07S

Hence proved:
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cos(a +45" ) = (corsa.cos 45" —sina.sin 45" )

Q4. Prove that:

T 37

i, lan(45"+.4)|an(45"-—A)=l ii. tan(:-&)ﬂau[ .

+9]=0

= . sinf —cos ftan — P
i, sin(9+ ‘—)+cos(9+—)=cosﬂ iv. ———z:.lan-;-

6 3 cost?+sin9wng

I-tan0tang cos(¥ + @)
l+tan@tang cos(0 - ¢)

I tan(45“+.fl)lan(45" —.4)=l
Solution:

LHS =1an(45" + 4).tan(45" - A)

~ tan45" +tan 4 tan45’ —tan A
| ~tand5” tan 4 14 tan45”.1an 4

_l+tan.4 | < tan A

[ tan45’ = l]

“l-tanA l+tan A
=]
= R.HS

Hence proved; tan(45° + A)tan(45° - A) =1

i, mn(£-0)+lan[3—”+0J=0
4 4
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Solution:
LS = lan(f- —-0]4» lan[-3i+ 0]
4 4
i g 3:7
tan — —tan ¢ tan — + tan &
=_4_+ 4
l+lani.lan0 l-lanElanO

| ~tan @ +(-l’)+lan0
l+(Dtan@ 1-(-tand

B l—lan()+-l-lan0
l+t@ané# |+t1ané

~1-tanf-1+1and
- | +tand

0

= =0=R4HS
| +tané

Hence proved; tan(%-(’)ﬂan(%wﬂ] 0

i, sin(ﬂ+%)+cos[9+%}=cos€

Solution:

LHS = a.m(0+ -—} . co>[0+ 3 J

T T 7 g
=sinf, cosg+co>6’ SIN E— +C0s.cos ——sin é.s1n —

3 3

andl o L)l )il 2
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= 2(:050(1-)
2

=cos@=RH.S

Hence proved; sin(0+ %] + cos[0+ %) =Ccosf

7

sm()-cost?lan; P

cosf +sin @ tan E

Solution:

L.HS

(}-:lani

. 0
sinf/ —cosflan =

&

cosf? +sinftan =

.-

sin /2
cos 0/2
sinflf2
cos /2

sinf? —cosd

cos@+sin@

sinf.cos@/2 —cos@.sinGf2
- cos /2
cos@cos@/2+smb.sinfl/ 2
cos?/2

_sin(60-6/2)
cos(0-6/2)

~sin(@/2)
cos(@/ 2)

sin@—cosf?tan-(-)- P

Hence proved: —— 2 - fan—

: ¢ >
0050+51n013n;— =
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I-tan@tang cos(d + ¢)
|+ tan@tangd cos(O - @)

Solution:
LHS - | -tanftang
o | +tan @tan ¢
- sinf/) sing
~ ¢osO cos¢
- b sinf/ sing
cos@ cos¢

cosf.cos¢~smnflsing

N cos f.cos ¢

"~ cosf.cosd +sinf.sing

cosl.cos¢

~ cosf.cosg—smf.sing

cosZ.cos@+sinf.sing

- cos(f +¢)
~ cos(0 - @)

=R.H.S

| -tanftang cos( + ¢)
| +tanftan ¢ - cos( — ¢)

Hence proved;
Q5. Show that: cos(a +f)cos(@—f)=cos” a—sin” f=cos’ f—sin’ a
Solution:

cos(a+ fF)cos(a—f)=cos” @—sin” ff=cos” f—sin" a

LHS =cos(a+ff).cos(a—-f)
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= [cosa.cosﬂ-sin @.s1n ﬂ][cosa.oosﬁ-i-sin @.S1n ﬂ]
= ¢cos” @.cos” ff-sin” a.sin” B

= cos” a(l =sin” f)~-sin’ [)’(l ~Ccos” a)

=Cos” @ —cos” @.sin” f-sin” f+sin” f.cos” a

= cos” @ ~sin” 3

R.H.S

Hence Proved cos(a + f)cos(a - f)=cos” a -sin” fB

Now take LHS = cos(a+f)cos(a~p)
=[cosa.cos f-sina.sin ff][cosa.cos B +sina.sin f]
= ¢cos” @.cos” ff-sin” a.sin” B
= cos” @.cos” f-sin” a.sin” f3
=(l=sin” @).cos” f-sin’ a(l -COs” /)‘)
=cos” ff~sin" @.cos” f~sin” & +sin” @.cos” f3
=cos” fF-sin” &
=R.HS

Hence proved cos(a+ f)cos(a - fB)=cos’ f-sin’ @ =cos’ @ ~-sin’

(sina + ) +sin(a+ f) —_—
2 Imhe Bl o) At Dl o) PP

Q6. Show that: =
cos(a + ) +cos(a - f)

Solution:
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isina+/}_)+sin(_a+ﬂ)

— = landa

cos(a+ f3)+cos(a— )

' HS = (sina + )+ sin(a - f3)
cos(a + f3)+ cos(a - f)

_ sin@.cos fF+cosa.sin f +sin.cos ff-cosasin ff

cosa cos ff—sma.sin f} +cosa.cos ff +sima.sm ff

~ 2smnacos ff

 2cosa cos f3

- SIN &

Cos
=lana

=R.H.S

sinfa + f)+sin(a - f)

Hence, —————————— =lan«
cos(a + f)+sin(a - )

Q7. Show that:

cotacot ff -1 i cot(a_ﬂ)zcotacotﬁﬂ

I. CJOI((T-{-/}):
cola +cot f§ cot ff ~cota

tana +tan f  sin(a + f3)
lan @ — lan f# R sin(a - f3)

. cotacotff—|
I col(a+ﬂ)=—ﬂ
cota +cot fj

Solution

LHS =cot(a+p)
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SIN @.Cos [J +

(sinasin )

(sinasin f3)

cos z.cos F ~sina.sin ff

cosa.sin fFA

| cosa cos p
|

l
sina sin f

cosa | cos f#
COSa COsd

- cotacos -1
cota +cot f§

= R.H.S.

Hence proved

cot(a+ f)=

ji.cot(a - f) =

cota —cot fi

Solution

cota cot f#
cota +cot ff

cotacot F+1

~ cosa.cos ff+sinasin f§

SIn @.¢os [ —cosasin f§

SIN & Sin /3(

SIN & Sin [3[

COS U COS
___ﬂ.+|]

SIN@ COS @
cos fi cosa
smf  sinpf
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~cotacot f+1
cot ff ~cola

= R.H.S.
Hence proved

cotacot [+ |
cot ff —cot i

cot(a—f3) =

o tana +tan f§ sin(a + f3)
" tana-tanf sin(a-pf)

Solution.

LHS, - lana+tanpf
lan & ~ tan f#

sina " sin f§
- cosa  cosff

sinz sinjf?
cosax  cosfs

sina.cos ff + cosasin ff

B cosa cos f#
sin@ cos ff~cosasin f
COS & COs ff
~sin(a + f)
sin(a - f)
= R.H.S.
tanz +tan # sin(a+
Hence prove .a_ﬂ. = _L__ﬂl

tanaz -tan B sin(a - f3)
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4 40
a = — — e
Q8. If sin 5 andcos 4!, where0<a<?
Show that sin (- 1) = -
205
Solution
4
SINA = —
5
L cos a+sin 0=
= cosa =+ J]l—sin" @ cos‘a@=1-sn’«

CoOsa = Jl —-sin” @

Neglect the'-ve’ sign.

— cosa=§-
S
40
(.05/1—41
40
mf=%+J1=| —
g (auJ
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neglect the ‘-ve' sigh
: 9
sin f§ = T

So

L.H.S sin(a ~ B) smacos f - cosasin B

Hence proved

. 133
sm(a -ﬂ) - ﬁ
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4 12 w 4
= — sin ff = — —<a<nx —< fB<nx
QY. Ilfsine S and 13 where 2 and 2 find
i. sin(a+f) ii. cos(a+p)
jii. tan(a+ f) iv. sin(a-f)
cos(a - f3) il tan(a - f3)

In which quadrants do the terminal sides of the angles of measures(a + ) and
(@=5) jie?

Solution

rcos'a@+sm O@=1

cos"Z =]-sm" «

COSZ = -Jl ~-sin’ a

SIN Z =

Nl &

= COSU = i\/l —SIn” @

I
H

—> COSd =

I+
N

The angle of terminal arm lies in || quad cos« = -13-

_ 12
sin f§ = —
/ 13
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S

> COSff =+ —
/ 13

The angle of terminal arm lie in [1 quad cos 8 =%

sin(a + ) =sina.cos ff+cosa.sin f

R

_-20_36
65 65
: -20-36 -56
:Sln(a'i-ﬂ): 65 =6—5*
Hence sin (a+/3)=:f%§

. cos(a+f)
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Solution.

cos(a+ f)=cosa.cos f—sina.sin ff

GIEGIE

1> 48
65 65
_15-48
65
-33
= cos(a+ ff)= —
Hence
cos(a+ f)= ;353
ii. tan(a+p)
Solution.
tan(a + ) = bln(_a + ﬂ_)-
cos(a+ fF)
56
:lan(a+ﬁ)=%=%’-
65
56

Hence, tan(a + B) = =

iv. sin(a - f3)

Solution:
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sinfa — f#) = sina&.cos @ — cos@.sin f3

GlE

-20 36
S — e —
65 65
: 16
:snn(a—ﬁ)—(,—s-
Hence
- 16
sinl & /3)-'6—5'
V. cos(a—p)
Solution:

cos(a — ff) = cosa.cos ff+sma.sin ff

515 GIE)

= c— e c—
65 65

15+ 48
65

6
:cos(a—/})=6—:

Hence;

63
cos(a - f) = <5
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vi. tan(a-pf)
Solution:
tan(a—ﬂ)=-:2(iz:-ﬁ—))-
16
=0
63
65
= tan(a - f) =g
Hence;tan(a - f) = g
b. sin(a+[})=%:- <0
cos(a+/3)=%53»<0
tan(a + fB) = i—g >0

Thus, the terminal side of (a+ ) isin Il quad.

sin(a - f3) = :)—t;- >0

cm(a—ﬂ)=§>0

lm(a-ﬁ)=;—§'>0

Thus, the terminal side of (a - ) isin 1 quad.
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Q10. Find SM@+8) gng cosl@+8) Given that

I. lana = —,cos ff = — and neither the terminal side of the angle of measure

3
4

S

13

« nor that of /7 isin the | quadrant.

i, lan = ——.sm
18

15

« nor that of /7 isin the |I" quadrant.

3
I. lana = E;coslf =

Solution:

50,

5
13

We know thot

sec"a=1+1an"

SIN& = tan ¢ cos
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. |
= mp=+—
sl T

L

The angle of terminal arm lies in IV quad

Therefore

sin(a + f) =sinacos f+cosasin f

(R

_-15 60
13434 1334

C60-15 45
13¢34 13434
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: 45
Hence smla + )= ——
( ﬂ) 13J34
ii. tanaz-%:sinﬂz-%
Solution:

secca=]+tan’ a

()

225

=4 ==

64 + 225
64

289
64

SCCA =

298

—>scca==z2

17
:>seca=j:?

The angle of terminal arm lies in 11 quad.

17
SCC =% —
h

| l 8
= CoSd = = = — —
_177
SeC (1 A 17
So, SIN = cosa lan @
-8 =15 15
= — ) —  e—
17 8§ 17
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15
—zsmduad =—
17
7

- Sin = —_—
mP=5s

WS[f:i\’l—sin:ﬂ

—x . 1—4—9-
625

_ 4 ’625 -49
625

2
— SIN ) = X =
e

The angles of terminal arm lie in 111 quad

t:o::./}=—-"_;—5

= sin(a + f)=sinacos f+cosasin

. E(_ﬁ)( -_8] [_7,)
17025 ) L7\ 2s
360, 56
425 425

~-360 + 56
425

304
425
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sin(a+ﬂ') —

425

And

cos(@+ f) =cosacos ff-sinasin fB

-8 -24 15 (—7]
S w— 0 — v — | —
7 28 I W23
425 425
- 192+105
425
_ 297
425
297
— a+f)=—
sosia+ D)= s
Hence
. 297
(& o+ = —
cos(a + f3) s

cos8’ —sin8’ 3
Q11. Prove that; ——————— =tan 37

cos8’ +siny’

Solution:

| HS - cos8’ ~sin g’

( .
cos8 +sin®’

COQSU( | - Sin 80 J

cos 8’

] +sin 8’
cos 8’

cos8" + (
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~ l-tan¥
] + tan 8"

~ tan 45" ~ tan 8"
~ tan45” 4 tan &’

= - tan4s” =1|

= tan (45" - S)U

=tan 37"
=R.H.S

Hence proved

cos®’ —siny’

= {an 370
cos8’ +sin¥”

Q12. If «, . are the angles of a triangle ABC, show that

a
col f% + col f% +cot = = cot = cot Ecot 4
“ = 2 2 2 2

Solution:

:>(I+ﬂ+;/=|800

a+f=180" -y
:'a+ﬂ=180°—7:900_1
2 2 2
L TV
2 2 2

So, col(g- + -/1) = cot(%"' -~ Z-)
2 2 2
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a
cot—colﬁ - col(90°).col-}i
7 I 5

+1

a I Y
Col E +COl = cot(90°) —cot(i)

-

col-q-colg-- {0).col-‘r-+l
2 2 _ 2
a
cot —+col£ (0)—colz-
2 2 2
«
col—-colg-l
2 2 __1
a f 4
ol —+Ccot—  col=
wetig ety BRS
A T
—>col=| cot—col—~] |=]| col— +col —
2 2 2 2 2
a f 7 Y a p
— " — e — Y +_1 il
001290121,012 1..012 cot 2&012

Hence proved

B

a 4 o
COtl —.cotl —col -; = COX ;.col

14 Y a pf

- 4
col — + cot — + col = = cot —cot —cot-i-

2 2 2 2

Q13. fa+p+y=180", show that

cotacot ff+cot ffcoty +cotycota = |

Solution:

a + f#+y are the angles of triangle

Then

a+ f+y=180°
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—>a+p=180"-y
= col(ex + f3) = cot(180" - y)

cotacot f—1 cotl80"coty -1
cota+cot f#  cotl80” +coty

cot y — 1|
cotacol fF -1 0
colta +cot f3 1 +0
0
cotacot f5—|
_L — cul ‘y

cola +col 5

cotazeol f—1=—cot y(cota +cot )

cotacol f~1=~cotacol y -cot fcol y
=>cotacot f+cot ffcol y +cot yeota =]

Hence proved,

cota.cot fF+cot f.coty +coty.cola = |

Q14. Express the following in the form r sin(#+¢). where terminal sides of the
angles of measures ¢ and ¢ are in the first quadrant:

i |2sin@+ Scos @ i
iv. Ssinf -4cosf V.
I 12sm @+ Scosé
Solution:
Let ysing=12 andr cos¢=35

www.topstudyworld.com
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=«f144 + 25
=Jl69
r=13
' 2
And rsin @ =£
rcos¢g 5
12
tang = —
an ¢ -
— ¢-lan'[£]
: 5

= 12sin@ + S5cos@ =rsm@sin@ + rcosfcos ¢

= r[cos ) cos @+ sin sin ¢]
= r[cos(9—¢)]

2
= 12sm @+ 5cos@=13cos(0—-¢).¢= 'an*l(l?-)

i, 3sin@ -4cosé
Solution:

Let 3=rcos¢ :—4 =rsin¢
r= (rcos¢): +(r.sin¢)2 =(3): +(—4)2
=ricos"@g+rosin"¢g=9+16
r (sin+cos: ¢#)=25

r'=25
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r=9
And
rsmg¢ -4
rcos¢ 3
il
lang = —
$ 3

50, 3sin@-4cosf =rcos@sin@+ rsingcosf
=r|cos gsin@+singcos 0|
=r|sin(¢+80)|

=5sin(¢+6).¢= tan”’ (‘4/3)
Hence,

3sinf-4cos@=5sm(0+¢).¢= tan” ‘%)

iii. sinf - cos
Solution:

Let |l =rcosé¢ —l=rsin¢g

(rcosé): +(r.sin¢)z =(|)2 +(—|)2

=ricos’@+risin‘g=1+1

www.topstudyworld.com



www.topstudyworld.com Mathematics

r (cos: é+sin’ ¢) =2

Neglect '-ve’ sign

r= 2

rsm¢ |

rcos@ -

= tan¢ = -1
¢=tan”(-1)=37/
S0, sin@—cos@ =rcos¢dsin@+ rsingcosd
=r|singcosf+singcoso|
= ﬁ[sin(9+¢)]
=ﬁsin(0+¢): ¢=3”4
Hence,

3sin@—-cosf = J:?-sin(9+¢);¢ = 3"%

iv. Ssin@-4cos@

Solution:

Let S=rcost . —4=rsin¢
(roos¢): +(rsin ¢)2 =(S)2 +(—4):

=ricos @+rosin" @=25+16
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r*(cos’ ¢+sin’ @) =41

rsimg -4
rcos¢g S
p— lan g = -4

SO, Ssmm@-4cosf=rcosgsmn@+rsingcost

=r[sin@cos ¢+ cossin )]
=r[sin(0+¢)]
- in_l[sin(9+¢)]

= S5in0-4cos AT sin(0+ 9):¢=tan” (4)

Hence,

S5sin@—4cosf = J‘ﬁ(f“");": ‘3“4(_%)

V. sinf +cos

Solution:

Let | =rcos¢

d=rsing
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(reosg) +(rsing) =(1)° +(1)

=ricos  @+r sin ¢g=1+1

=r”(oos"¢+sin: $)=2

Neglect '-ve' sign

rsm¢ 1
rcos¢ |
tang =1
= ¢ = tlan '(I)z%
S0, rsmné@+rcos =rcosgsinf+rsmgcosd
= r[sin Bcos @+ cosfsin 9]
=r|sin(0+¢)]
=\2sin(¢+80)
= sin0+4cm0=ﬁsin(¢+0]: qﬁz‘“’r4
Hence. sinf+cosf =2 sin(¢+0): $="",
Domain of @
0eRA0:(2n+I)§-:neZ
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vi. 3sin@-5cosf

Solution:

Let

3=rcos¢

(rcos¢): +(rsin ¢): =(3): +(—5):

rrcos’ @¢+r sin- @=9+25

r-

cos" @+ singg =9+ 25

— r:(oos"+sin: ¢) =34

r' =34

Neglect '-ve' sign

—

50,

Hence,

r=iJ3_4

rsing

=
3

r cos ¢

tan¢='%
p=m("n)

3sin@—-5cos@ =rcos@siné +rsmgcos
= r[sin gsin 0 +sin gcos 0
= r[sin(8+¢)]

— \[3_4511'1(0+¢)

c=S=rsing

3sinf—5cosf = Jﬁsin(ﬁﬂo)m: tan” (-%)
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3sin@ - Scos @ = 34sin(p+0);0 = ‘a“"'("%)
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