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Question # 1
Find the values of sin 2, cos 2 and tan 2o when:

(i) sine = 1—2 (i) cosa= 2 whereo < a < =
13 o) 2
Solution
(i) sinafz2 : O<a<£
13 2

Since cos=141—sin’a

As @ is in the first quadrant so value of cos is +ive

cosa = l—sm o

’ 12 144 /25 5
—_— =, — = costt =—
13 9 169 13

sma 12
and tana = tana:?
T cosa /3
Now sin 2¢¢ = 2sin ¥cos &
—2{12]( = } =5 sin2(r=@
13 )\ 13 169

2 .2
cos2a@=cos @ —sin" &

(5]2 (12] 25 144 119
=| — ——— = |cos2a=—

13 13 169 169 169
tan2a:2a—'ﬂ?
I—tan" &
%) % ¥ us
2 _l44 _119
~(12) 1="9s 45 5 119
= tan2a=&
(ii) coso!=2 : O<(:t<£
5 2
Hint: First find sin and tana then solve as above

Exercise 10.3
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Prove the following identities (Question 2 — 13)

Question # 2
cota —tan @ = 2cot2¢

cos sina cos’ @—sin’ &

Solution LH.S = cota—tangg =——— -
sin@ cosa SIn ¥ cos &
2(cos’a—sin‘a) 2 cos2a
= ( - ) =— =2cot2a =R.H.S
2sincosa sin 2a
Question # 3
sin2a
——=tana
1+ cos2a
Solution - ’i . l+cos2a
sm 2o SI&Ccosa VoS A=
LHS = = . 2
lti-C()sZO[ 2cos’a s 2cos’ @ =1+cos2a
sing
= =tana = RHS
cosa
Question # 4
l-cosa a
.—ztan_
sina 2
Solution
2ginzg & l—cos
G § sin” —=
A 2 % 2
el 2‘;ingco‘;g » &
Z 2 ‘2 o 28in"—=1—-cosa
2
sin— . L@ o«
a sin & = 28in—cos—
=—2 a2 = RHS
o 2
Ccos—

Question # 5
cos ¥ —sind
— =sec2a —tan 2«
cos¢ +sin
Solution
COS (¥ — sin &
LHS= ——
cos+sina
_cosa—sina . cos@—sin@

cosa+sina@ cosa—sina

_(cosa@—sin@)’ _ cos’a+sin’@—2sinacosa

a . 2
cos“a—sin“ o cos2a
_1-sin2a¢ 1 sin 2o
cos2a cos2a cos2a

=sec2a—tan2a = R.H.S
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Question 6
in? 4 cos?
1+sinaif’m2 COE’Q
\/ Sl ek a
I=sina sin— —cos —
2
: l1+sine
Solution LHS= |—— L2 &
1—sina cosinc—+4cos —=1
2 2
4 » O 4 [24 o a
sin”—+cos” — + 2sin—cos— sing = 2sin—cos—
_ 2 2 2 2

.2 X 2 O N 4 o
Vsm“ﬁ-cos“—Zsmcos
2 2 2 2

[sing+cosg) sing+cosg
= 2 2, -2 2 =RHS

NN 21 : sinZ _cosZ
\ [sm g cos 2) > >
Question # 7

cosecl + 2cosec28 1)
= COtE

sec@

Solution  L.H.S = cosec® + 2cosec26

secd
1 2

+
_sin® SiHZG_COSQ[ ! 2 J

+
1 sin@ 2sin&cosd
cos@

1 1 cos@ +1
=cosé + =cosf| — —
sin@ sinfcosf sin@cos@

Zcoszg
_cos@+1 _ 2 _—cot? —rHS
g 2

25ingcos—
2 2

sin@

Question # 8
1+ tan & tan 2¢¢ = sec 2¢x

Solution  L.H.S = 1+ tan tan 2a:1+{smaj[sm 2“}
cosa )\ cos2a

_cosacos2a+sinasin2a cos(Qa—a)

cosgrcos2a cosgcos 2o

cosc 1
= = =sec2a =R.H.S
cosacos2a  cos2a
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Question # 9
2sin#sin 28 — tan28tand
cos @+ cos38 - cos360 =4cos’ @ —3cosd
Solution  L.H.S= RIGands .. Cong_m
cos@ +cos36 : S YT B
- 2sin@sin 26 o 2cos’@—1=cos28
cos@ +4cos’ @—3cosf
_ 2sin@sin28  2sin@sin 26
4cos’@—2cosf® 2cosB(2cos’@-1)
~ sin#sin28

=———— =—tanftan2f=tan28tand =R.H.S
cos@cos 28

Question # 10

sin3@ B cos 38 _9

sin@

Solution LHS=

cosé
sin3@  cos360 _ sin3@cosé —cos30siné
sin@  cosf® sin@cos@

_sin(36-6)  sin20 _ 2sinfcosd

: e =— =2=R.HS
sin@cos @ sinfcos@  sinfcos@
Question # 11
cos 38 5 51-n36’ Ao
cosd siné
Solution LS = cos34 " sin36  cos3@sin @ +sin38cosd
o cosd sin@ sinfcos@
_sin(@+36)  sind4d  2sin26cos 28
siné@cos@ sinf@cos @ sinfcos@
_ 2(251[1.90059)(:05 26 —4c0s28 =RHS
sin@cos @
Question # 12
g 7]
tang +cot—
=secl
cotE —tan—
2 2
. Y 2 0
sin— cos— sin“— +cos” —
4 2 2
e e ° . g
tana +c0t§ COSE smE sin ECOSE
Solution LHS= 9 9 = R = o .0
cot— —tan — cos— sin— cos” ——sin”—
) 2 2 2 2
. 8 1) .8 1]
sin— cos— sin—cos—
2 2 2 2
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. .0 , 80
sin“—+cos”— |
2 2 - =secd =R.H.S
8 cos@
2

L)
CO$" ——sin
2

Question # 13
sin3@ i cos 38
cos@  sin

=2cot28

sin36 N cos 36 _ sin 38sin @ + cos38cosf
cosd  sinf sin@cos @
~cos(360—-68)  cos28  2cos2d

" sin@cos®  sinBcosd 2sinBcosd

_ 2cos26
T

Solution LHS=

=2cot280 =R.H.S

Question # 14
Reduce sin” @ to an expression involving only functions of multiples of @ raised to
the first power.

Solution  sin*@ = (sin2 3)2 = [_1 —Es 29)
2
_1-2cos26+ cos’ 28

:l(l— 2¢0s26 + cos’ 29)
4 4

—1(1—200328+
4

1+cos49} 1[2—4cos 29+1+cos49]
4 2

:l 3—4cos26+cos48
8

Question # 15
Find the values ofsin & and cosé@ , without using table or calculator, when &

(i)18° (i1) 36° (iii) 54° @iv)72°
Solution
(i) Letd=18 = 5=90" —=30+260=90" — 20=90"-36
sin 26 = sin(90 —38)
= sin26=cos360 v cos38=4cos’ @ —3cosd
= 2sinfcosé =4cos’ @ —3cosd - §in28 =2sin@cosd
= 2sin@=4cos’8 -3 +ing by cosf
= 2sin@ =4(1-sin’8) -3
= 2sinf@=4-4sin’0—-3 = 2sinf=1-4sin’@
= 4sin’@+2sin@—-1=0
This is quadratic in sin@ with a=4, b=1 and c=-1
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—2£4/(2)° =44 () _ —2+J4+16 _ 24420

sinf@ =
2(4) 8 8

2425 -1%5

8 8

Since 6=18" lies in the first quadrant so value of sin can not be negative therefore

sin9=_1+\/§ = sinlg”:E - O=18"
4 4
Now
cos’18" =1—sin’18’ :>c05318°:1—{—‘/§4_1}
¥5) 245 +1 _
:>co.<;218°=1—( ) =] 2 251
16 16
_ 6-25 _16-6+445 104245
16 16 16
x cosl i /M = | costg o M10+245
16 4
(ii)  Since coszé":#
= c0s280=2cos’ -1
= cos2(18)=2cos’(18) -1
= c0536—2[—'10+2\/§J -1
4
_o[104245) | 10425
16 8
10+2J§—8 2+2J§ 5 1+\/§
= = cos 36’ = 1

8 8
sin’36 =1—cos’36

(158 o 2]

Now

16
_1+245 45 _1_6+2J§

16 16
16-6-25  10-245
16 16
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v sin(90— @) =cos @

= sin36’ = M sin 36 :—'IO_ZJE
16 4
(iii) Now s$in(90 —36) = cos36°
= sin54° =cos36° = |sin54" = 1+4J§
And c0s(90—36) =sin36°
= cos54" =sin36° = |cos54’ = 10+2\/§
(iv) Now sin(90—-18)=cosl§’ .+ sin(90 - @) =cos @

= sin72° =cosl§’
c0s(90—18) =sin18°

and

= c0s72° =sinl¥’

=

"

Alternative Method for Q # 15 (iii)

Let =54 =508=270° =30+20=270° = 20=270"-36

sin 28 =sin(270 — 36)
= sin 28 = sin(3(90) — 38)
= 8in 28 =-cos36

\/10+2\/§

§in72" =———

4

cos72" =

J5-1
4

 cos38=4cos’ @ —3cosd
. sin28 =2sinfcosf

= 2sin@cos@ =—(4cos* @ —3cos)
= 2sin@cos@ =—4cos’ 0 +3cosb)

= 2sin@=—4cos’0+3
= 2sinf =—4(1—-sin’ @) +

3

+ing by cosé

= 2sinf@=—4+4sin’8+3 = 2sin@=4sin’8—1

= 4sin’0-2sinf—1=0

This is quadratic in sin@ with a=4, b=1and c=-1

~(DEJ(2-4A)(-D _2244+16 _24420

sinf =
2(4)
2425 1£45
8 4

8 8

Since & =54° lies in the first quadrant so value of sin can not be negative therefore
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145

4

sin@ =

Now

cos’54° =1—sin?54° = cos’54° :1—{

= cos’54° =1—

sin54° = 1+J§

4

(\E)z+2\/§+l _,_5+245+1

16
_ 6425 _16-6-+5

16

:10—2J§

1445
4

16

= cosd4” =1’%

16

16

coss4’ = M

" @=54°
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