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Exercise 10.3

1. Find the values of sin2w.cos2«. and tan 2«. when:

.12 3
sind = - COSI = =~
l l ii. :
where ()<« < %
, 12
1. Sin o= —
13
Solution:
oosa=i"JI-sin:a
| E)
\13
144
=4 || - —
16
169 - 144
.
169
25
=P [ —
169
=4 % = l%[As Angle of terminal rays lies in | quad]
a) sin 2u

CoS 2 = 2SN @ COS &
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120

Hence =sm2a=—

169

b) cosla
cos 2 =COS” d —SIN” &
-(3) {5
12 13
_25 144
169 169
25-144  -199
169 169
Hence; cosZaz-w
169
120
sin2a 169 120
and tanla = ek f——
s cos2a -199 119
16Y
= Io
Hence, tan2a=—|;0
119
ii. cosa=§-
5
—. sina = +J1—cos” @
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= sinQ = _+_§ - % [The angle of terminal arm lies in | quard]

a).sin 2a =2sma cosa

: 243
Hence sin2a=—

25

b). cos2a =cos @ -sin"«

_9_16
25 2§
_9-16_1
25 25
Henc  cos2a = —
cos-a-zs
c). tanla
sin 2a
tan 2a =
cos 2a
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|
t-.)ll le
WAl | &

24
Hence, tanla=- 7

2. Prove the following identities

sin 2«
2.cota—tana = 2cot 2a S, —— = (AN O
| +cos2a
| < cosa 17 COS(Z ~SIN X

4. — = lan — 9 — = see2a —an 2a

SIN & 2 COS + SIN &

n g +CO 2

| +sIina I 3 cosect + 2cosec? ()
6' e = a—— 7. = COS —

|-sin@g . « a sec 2

I} =— = COS —
P 2

2sinésin 20
8.1+tanatan 2a =sec2a 9. — = AN 20tan f
cos 7 + cos 3¢

' 3 S sin 3
15, I0¢_coead 17,5080 30 _ 1 os20
siné?  cosf/ cosf) siné
tan2+cot£
12. —4& & —gec 13,3030 0830 _ 5 o120
wlﬁlanﬂ cosé/ sl
2 0

2. cota - taona= 2cot2a

Solution:

LHS =cola-tana
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~ cosd SIn @

SINQZ COSU

- cos’ @—sin’ @

SIN (Z COS (L

2[cos' a—-smn’ a]

2SINZ COS L

- 2cos 2a
sin 2a

=2cot2a

=R.L.S

Hence Proved

cota—tana = 2cot 2a

3 sin 2«

" = lana
| +cos 2
Solution:
LHS - SIn 2a
o | 4+ cos 2
B 2sInacosa

1+ 2cos’ a -1

- 2sinacosa

2¢cos” &

SIN &

COos
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sin 2a
Hence Proved ——— =1ana
| +cos 2a

| ~cosa 174
— —_ [an_
SIN & 2

Solution:

.
| =14 2sin” —
= .
7 «
2SN —.COS —
2
QA
2sin” —
_ 2
7 IV
2SN —.COoS —
2 2
sina
. 2
«a
COS —
2
=R.HS
Hence proved
| ~cosa 174
SIN & 2
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COSU —SINU
o —— =sec 2 ~ lan 2
COS +SIN
Solution:
COS& —SIN
L-H-S ——d —"
COS(Z +SIN

 COSU—SING  COSU —SINA

— —
COS +SINE  COSU —SINA

~ (cosa - sina )’

COS" @ —sm” «

B COS” @@ +sIn°- @ — 2sIN & COS

Cos’ @ —sin’ @

~1-sin2la

cos 2

| sin 2«

cos2a cosld
=scc2a - tan 2a

=R.H.S

Hence proved

COS + SN
—e =s0C 22 - tan 2

COS (Z — SIN
ina+co>a
: Sin — y —
’l+sma 2 )
N . a
IsanE oG el
2 2

Solution:
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LHS - ,l +SIna
| -sina

N ay
SIN — + COS — |

2 2

. ay
SIN = = COS =
2 2
ina+co e
Sin — S —
- 2 2
o a
SIN — = COS —
2 2

= R.HS

Hence prove

‘iina+co-;a
- | +smma _" 3 5
—sina . & «
| -sina SIN — — COS —
2 2
cosecl + 2cosec2t (1
J, —— COL =
sec 2
Solution
cosecll + 2cosec2l
LHS =——
scc
| 2

siné  sin ¢
l

cosf)
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= cos /)

Sin 0 sin 70]

=Cos
siné.sin 26
2sinf@cos@+ 2sinf
=cosl)
sinf?.2sin?cos

B
[sm 20 + 2sin 0]
S snint

2sin 0[(:050 + 1] I

2sin- 0

cos@ + |
sin @

S

cos” — =] 4|

]
2

. 0 0
..Sln—.COS-—

2 2

0
COS —

2

Hence proved

- cosec + 2cosecl ” 0
sec 2

8. 1 +tan « tanlua = sec lua
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Solution:

~l+tanatan2a =sec2a
L.H.S =] 4 tana tan 2«

sin smn2a
- I - —

COSU COS 2

 COS@COS 2 +sInasin 2a

COS2.COs 2cx

cosa(cos: a—sin’ a)+sina(2sinacosa)

cosa[cos:a-sin"a]

cosalcos " @ —sin " a+2sin-a

cosa[cos'? a-simn’ a]

cos’ @ +sin’ a

COS” (& —SIn” &

]
cos 2

=R.H.S

Hence: |+ lana.tan 2a = sec2a

2sinf.sin 20
9. =200 = tan 20.tan @

cos  + cos 30

SO'U“On:
LHS <= 25indsin20
cos £+ cos 3¢/
2sin@(2siné.cos )

 cosf+4cos’ @-3cosO
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B 4sin’ 0.cos O
dcos’ @-2cosf

- dsin’ @ cos O
2c050(2cos:0- I)

2sin” ¢

2cos” 0 -]

2sin” @.cosf

 cos@ [cos 20]

~ sin# 2sinf@.cos @

cosl?  cos20

sin 20
cos 26

= tan &,

= lan #.1an 26
=R.H.S
Hence proved

2sm@.sin 20

cos@ + cos @

=tan 2é.1an ¢

sin 3¢ B cos 3¢
s cosft!

10.

2

Solution:

sin 30 - COs 30
sinf/ cosf

L.H.S -

~ sIn36.cos —cos 36.s1n &
sin &.cos &

_ sin(360-0)

sin f.cos ¢
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2sm 26

~ 2smn 20
sin 26
=2
=R.H.S
Hence proved
sin 3¢ - cos30 5
sinf  cosf
20820 BN = docsdd
cos/ s
Solution:
LHS :_cos30+§in30

cos? sinf

~ sin#.cos 3¢ +sin 36.cos &

cosf?.sinf

. sin( 6+ 30)

cosf).sind/

~ 2sindd

2sinf.cos@

~ 2.(2sin 20.cos 20)

(sin20)
=4cos20
Hence proved
cos 3¢ : sin 3¢ - 400 20

cosf/ s
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tan f_ + Col 2
2 2 _
12. —a—(}' = SCC 9
cotl —~tan —
2 2
Solution:
( 7,
tan — 4+ cot —
L.H.S = %

cCotl——lan —

.n0 (
SIN—  COS —
. PA—
g . 0
COS— SIn—
= 2 2
() /)
COS=— SN -
2 2

¢/ 0

A 11 COS';

0 . ¢ g 0

SIN —.SIN — 4 COS —.COSs —
’, . ) )

g 0
COS =S} =
2 2

0 o . 0 .0
COS —.COS ——SIN —.SIn —
2 ) 2 .

.0 ¢
SIN —.COS —
7 7

— -

sin32+cos:-(—)-
Bl Nkl
-6 . f
COS- — —Sin —
2 2
N |
cos” @
= sec 0
=R.H.S
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Hence proved —

sin 3¢ cos 30

13 + — =2cot26
cosé/ smné#
Solution:
LHS ~ sin 3¢ ; Ccos 36

cosf? sinf

~ sin30.sin@ + cos 30.cos

cos@.sin

cos(36-6)

cosé.sinf

2¢os 26

2cosf).sml

Il

2¢cos 20
" sin20
= 2cot 20
=R.H.S
Hence proved
sin{/ . cos 30 2 cot 20

cosf? siné#

14. Reduce 5" ¥ to an expression involving only function of multiplies of ¢,
raised to the first power.

Solution:
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sin' = (sin’ @)

| -cos280 Y
- 2

= %(l +COS" 20—2c0520)

1 1 . !
= —+—co0s* 260 ——cos 20
4 )

—

:_I_+_l_[l+cos4()]__l_wszo
4 4| 2 2

I 1 1 I
=—+—+=—c0s40 ——cos 20
4 8 8 2

2+1 1 !
= — 4 = COS 4 ~ ;C0540

—

5 1 l
== =—=C0s 20+ —cos 40
8 2 8

. 3 3~4cos20+cosdl
sin @ = f

3—4cos 20+ cosd4d
h

Hence sin' @ =

15. Find values of sin/ and cos# without using table or calculator, when# is

. 18° . 36° . 54° iv. 72°
Hence proved that. cos36° cos72° cosl44°=%
I. 18°
Solution:
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Letd 18°
we know thot
50 =90°
— 20+ 360 =90°
20 =90°-30
sin(26) = sin(90°-30)
2smfcos@ =cos 3
2sinf@cosf@ =4cos 0 —3cosé
2sIn 9.c059=cos£?(4cos:9—3)
2sinf =4cos’ 8-3
2sin@=4(1-sin’ #)-3
2sin@=4-4sin" 0-3

4sin° 0+ 2smP-1=0

Let sinf =y
4y° +4y-1=0
b+ b’ —dac
= 2a
= - —2iﬁm

www.topstudyworld.com



www.topstudyworld.com Mathematics

22245
N
p— y = mil: JS-
4
S0. sinf = -liJg
4
sin18° = sk Jg
4
Neglect the —ve sign
Hence: sin18° = -liJg
and

cos’ 18°=1—-sin* 18°

5+JS-

— cos 18° =+ -T

neglect the negative sign
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5+J5-

cos 18° =

ii. 369
Let 0 =36"
56 =180°
20 + 30 = 180"
— 20 =180" -30
sin(26) =sin(180-36)
2sinf.cos@ =sm 3
2sin.cos @ =3sin@ -4sin’ @
2¢cos =3-4sin" 0
2cosf)=3—4(l ~COos” 9)
2cos =3-4+4cos 0
4cos 0 ~1-2cos@=0

dcos’@-2cosf-1=0

Let cosf =y
4y° =2y-1=0
- -b % Jb’ ~4ac
' 2a
L) J(-2) - 4(4)-1)
' 2(4)
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9
H-

v

H-

lr?'”&

S +
=

or©

"I
|+
(g}
v

X
‘_liJg
4
= ¢cos 36" = li;/g

Neglect the ‘-ve' sign

l+J§

4

Hence: cos 36’ =

sin’ 36+ cos’ 36" =1

sin“ 36" =1 -cos”.36"

]

4

16

. |6-|6+2J§!

16

16-6-25
16

=|0-2-J§

16
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10- 25

16

— sin 36” =+

Neglect the *-ve' sign

-2
sin 36 = IO_..J_{
4
Hence sin 36" = 'O;ZJS-
i 540
Let g =54"
54“ — %ll —360
sin 54" = sin(90" - 36")
= ¢c0s 36"
= sins54" = = JS-
4
S
Hence sin34" = 145

4
cos(54") = cos(90" - 36"
= sin 36"

10- 245

4

J10-25

— 08 34" = ——
4
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Hence; cos 54" = _%J_{
v 72

Let 0 =72°
— 72" =90° - 18"

sin72’ = sin(‘)O" =] 8”)

sin 72" =cos 18"

Or

Hence sin 72" —M

And
72° =90° -18°
cos 72" =c0:s(90u —IS")

cos72 =sinlg"

www.topstudyworld.com



www.topstudyworld.com Mathematics

Hence cos 72" = -
Therefore
sinl8’ = _“Jg;coslS‘ = S+5
4 8
sin 36" = IO;Z\E .cos36 = I+4J§

4 4
sm720=—“0+2 2 ;c0s 72" _I+J§
4 T 4

b. Prove that

cos36".cos 72".cos108".cos 144" = 2

16

LHS =c0s36".cos72".cos 108", cos 144"

= c0s 36".cos 72”.m(180° - 72" ).cos(l80° -36")
= cos36".cos72”.(-cos 72" )(—cos 36“)
= cos” 36".cos 72"

= (cos 36" —cos 72 ):

[epes]

_[s-r’
116 |
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- ._|.. _— RH.S'
16
Hence proved
cos 36°.cos 72°.cos 108°. cos 144° = llﬁ.
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