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A2.A.77: Double Angle Identities 4: Apply the double-angle and half-angle formulas for
trigonometric functions

6 For all values of & for which the expressions are
defined, prove that the following is an identity:
2sin @

1 Is % sin2X the same expression as sinX? Justify

your answer. 2p_
+tan0 cos @sin26
2 For all values of @ for which the expressions are
defined, prove that the following is an identity: 7 Prove the identity: sin2x = tanX(2 — 2sin’X)
. 2tan 0
sin26=————
1 +tan” @
8 For all values of A for which the expressions are
defined, show that the following is an identity:
3 For all values of & for which the expressions are 2sinA
defined, prove the following is an identity: sn2A T cotA =secAcscA
2
cos26= 1t_ar12¢9
l+tan” @
9 For all values of & for which the expressions are
defined, prove the following is an identity:
4 For all value of X for which the expressions are cos(90-6) _secd
defined, prove the following is an identity: sin20 2
. 2-2cos’X
secXsin2X = ————
S X

10 For all value of x for which the expressions are
defined, prove the following is an identity:

5 For all values of x for which the expressions are 2snXcosX = tan2X cos 2X

defined, show that the following equation is an
2tanX

identity: sin2x |+ tan’x
11 For all values of A for which the expressions are
defined, prove the following is an identity:
1+cosA+cos2A

sinA + sin2A

cotA =
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12 For all values of & for which the expressions are 18 Prove the following identity:
defined, prove the following is an identity: sin _secd
sin20+sin0 __ sin’ 0+ cos26  cotd

cos20+cos 6+ 1

19 Prove the following identity:
13 For all values of x for which the expressions are (sinX +cosX)* — 1
defined, prove that the following is an identity:

tanX + cotX = 2¢sc 2X cosX

= (sin2x)(tanXx)(csc X)

14 For all value of x for which the expression is
defined, prove that the following is an identity:
sin2X

CotX = —————
1 —cos 2X

15 For all values of x for which the expressions are
defined, prove the following is an identity:

cos 2X N sin 2X

simX  cosX

=cscX

cos 2A +sin’ A
osA

function for all values of A for which the fraction is
defined.

16 Express as a single trigonometric

17 For all value of x for which the expressions are
defined, prove the following is an identity:
cos 2X

———— +sinX = ¢csc X —sinX
sinX
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1 ANS:

%sin x=sanzx

%(2 S XCOSX) = 8nx

SINXCOSX= 8N X
sinxcosx—sinx=0 Not an identity, so the expressions are not equal.
anx{cosx—1=10
sinx=00r cosx—1=10
x=07or 130°

REF: 060222b
2 ANS:

Ty 2tan @

1 +tan’ 0
2sin @
cos @

2sm @cos 8= 3
sec” @

1
cos @
1

cos’ 0

cos @ =

cos @=cos @

REF: 088442siii



3 ANS:

cos26’=Lanjg

1+tan” @
- sin229
cos26’=c—ozsg

sec” @
- sin229
cos26’=%€

cos’ 6

2

)
coszg—sinzﬁz[l— L 9]00529
cos” @

2 = 2 2 = 2
cos“@—sin“@=cos"f—sin” 0

REF: 018542siii

4 ANS:
. 2 —2cos’X
secXsmn2X = ————
sin X
1 ) 2(1 - cos*x
-2SINXCOSX = Q
cos X sinX
) sin’x
siNX = —
sinX
sinX = sinX
REF: 068541siii
5 ANS:
) 2tanX
sin2X = ———
1 +tan"X
2smnX
) cos X
2smxcosX = 3
sec”X
2sinXx
) cos X
2smxXcosX = 1
cos’X

2smX  2sinX
cosX  cosX

REF: 068738siii

ID:



6 ANS:
2sin @
cos @-2sm@-cos @

sec’ =

11
cos’0 cos’d

REF: 088737siii
7 ANS:

sin2X = tanX(2 — 2sin’X)

. _ sinX 2
2sinX cos X = eosX (2(1 = sin“x))

2(cos*x
2CcosX = u
cos X
COSX = CcOS X

REF: 018941siii
8 ANS:
2sin’A
sin2A

+cotA =secAcscA

25sin’A N cosA 1 1
2sinAcosA  sinA  cosA sinA
sinA N cosA 1 1
cosA  sinA  cosA sinA

sinA+cos’A 1
cosA-sinA  cosA-sinA
1 1

cosA-sinA _ cosA-sinA

REF: 068942siii

9 ANS:
cos(90-0) secd
sin20 2
cos90cos 8+sin90snf  sec d
2sin Ocos 0 2
sm@  secd

2sinfcos 8 2

secd secd

2 2

REF: 069040siii



10

11

12

13

ANS:
2sinX cos X = tan2X cos 2X
sin2x = 2 COoS 2X
0S8 2X
sin2X = sin2X

REF: 069442siii
ANS:

CotA = 1+cosA+cos2A

sinA + sin2A

cosA  1+cosA+2cos’A—1

sinA ~ sinA+2sinAcosA

cosA cosA(1+2cosA)
sinA  sinA(1+2cosA)

cosA  cosA
sinA ~ sinA

REF: 089442siii

ANS:
sin260+snf tan @
cos20+cosO+1
2sin @cos G+ sin 0
> =tan @
2cos“@—1+cos G+1
sin A2cos 8+ 1)
=tand
cos A2cos 8+ 1)
tan@=tan @

REF: 019637siii

ANS:
tanX + cotX = 2c¢sc 2X

sinX L COsX _ 2
cosX sinX  sin2X

sin’X + cos’X _ 2
sinXcosX  2sinXcosX
1 1

sinXcosX ~ sinXcosX

REF: 069640siii

ID:



14 ANS
cotx = —SB2X _
~ 1—cos2x
CosX  2sinXcosX

15

16

17

sinX 1 —(1-2sin’X)

COSX  2sinXcosX
sinX 25sin’x

COSX _ COsX
sinX  sinX

REF: 089638siii

ANS:
€os 2X N sin 2X
sinX COS X

=CSCcX

1-2sin’x N 2sinXcosX 1

smx Ccos X sinXx

1 —2sin*x . 1
I —— 2SlnX =
sSmx smx

1-2sin’x+2sin’x 1

smx sinX
1 1
sinX ~ sinX

REF: 019740siii

ANS:
cosA

REF: 010014siii

ANS:
Cos 2X . .
———— +sinX = ¢csc X —sinX
sinX
Cos 2X . 1 .
———— +sinX = —— —sinX
sinX sinX

cos 2X + sin’X = 1 —sin*x
1 —2sin’X +sin’X = 1 —sin’Xx

1 —sin’x = 1 —sin’x

REF: 060141siii

ID:



18 ANS:
sin &

sec @

sin® @+ cos 260 " cotd

sin &

cos @

sin’ @+ cos’ @—sin’@  €os O

sn &

sin 8 1 sin @

cosl@ cos@ cosd

snf  snd

2 - 2
cos“@d cos O

REF: 010242siii

19 ANS:
(sinX +cosx)* — 1 (sin2X)(tanx)( )
= (sm2X)(tanXx)(csc X
cos X
sin’X +2sinX cos X + cos*x — 1 ) sinX
=2sinXxcosX
cos X cos X
sin’X + 2 sinX cos X — sin’ X .
= 2sinX
cos X
2sinXcos X )
————— =2sinX
cos X

REF: 080239siii

2sinX = 2sinX

1

smx

|

ID:



