6 y=sin@

-315° 1
N’/E

—225° 1
N’/E

-135° -1
N’/E

—45° —_1
N’/E

45° i
N’/E

135° 1
N’/E

225° -1
N’/E

315° -1
N’/E

y = sin@is a function because every element of the domain
corresponds to only one element in the range. It passes the
vertical line test.

6 y = cos6
~1in 3
6 2
—7m -3
6 2
-5mn -3
6 2

L

6 2

L

6 2

5n -3
6 2
m -3
6 2
11 3
6 2

y = cos@is a function because every element of the domain
corresponds to only one element in the range. It passes the
vertical line test.
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15. (a) AB=6x /3 = 6+/3 units,AD = 6x 2 = 12 units,
BC=6x1=6unitsCD=6x J2 =642 units,
AC = 6+/3 + 6 units

(b) OA=30°, tarJA = —=—, cosIA= 22, sinDA= +.
3 2
OC=45°tandC=1, codlC= —, sin0C = iﬁ
2 N2

1. (@)
I_S_cosQ RS = 1
sin 8 tan@
_r _1
y y
r X
:EXL :1)(5
ry y
_X -X
y y
OLs=rsp $80_ 1
sinfé tan@
(b)
LS=1+tar’ 6 RS=_*
cos 6
Lo _ 1
D O 2
x ()
XLy 2O
x> X2 Ox O
X2 +y? _ﬁ
NG x?
r
X2
OLS=RSO% ta &
cos 6
(c)
LS=1-sir @ RS= cog 6
_, o _oxf
O g DrD
r2 y2 X2
Bz 2
r2 _y?2
==
N
O LS =RS,J 1 -sif6=cog0
2. (a) sin xD 1 O_sinx =tan x
' Ccos xJ  cos x
osin X[ .
b) (cos x)( tanx)=( cosx =sin X
(b) (cos x)(tanx) = ( cos) =
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(c) 1- coéx = sirfx
(d 1- sirfx = coéx
(e) codx + sirfx =1

f) 1-sin)(1l+sinx)=1- sifix = cogx

(@) _
Sin X
tan X _ Gosx
sin X sinx
sin x 1
= X -
cosS X sinx
1
COS X
(h)
Sin X H
cosx — SIN X _ 1
tan X cosXx tanx
sin x 1
= x sin x
COSX o5y
_sin x . COS X
cOsS X Sin X
=1
0}
n1lno in x 01 Dsm X
Canx0 "  Heixf
0S X
_[c BS'
~ Usin x
=CO0S X
@
+ SIn” X sm X
l+tan’x _1 o x
tarfx | snix
cos? x
(cod x

sin? xO Ocod x[J

" Heo? x T coxH B xH

0 1 ogxO

" Ceog xHsin? x

sin? x
(k) .
SinX cosx _ sinX cosx
1—sir? x cos X
_sin x
COS X
=tan x
0
1-cogx _ sin? x
SINX COSX  SiNX COSX
_sin x
COS X
=tan x
1 1 COS X+ sinXx
(m) ——+ =

SIn X COS X

Part 3: Trigonometric Functions

sinXx cosx

(n)

tan x+

(0)

1

sm x 1

COsS X

COS X COSX

_sinx+1

tan x

_ COS X

+sin x =

COos X

+ sin x

sin x
COS X

+5sin X

sin X

cos X  sin®x
= Yt

sin X sin x

_ cos X+ sirf x

sin X

3. (@ 1- codf = (1 - coH)(1 + cosH)

(b) 1-sif6=(1-sing)(1 + sinb)

(c) sirf6— coé6 = (sin@— cosH)(sin 8 + cosb)
(d) sin6-sirf6=sin6(1 - sind)

(e) cod6+ 2 cosf+ 1= (cosf + 1)(cos6 + 1)
) sif@—2sinf+1= (sin6-1)(sin6-1)

4. (a)
CoOsa _cosa
tan a ~ sina

cosa

[cosapn
=cosa
Usin g O
_cofa
sin a
_1-sirfa
sin a
1 .
=——--SIna
sina
(b) L
LS cosa RS=——-sina
tan a sina
cos a _ 1 sinfa
R sina sina
_ cosa oS0 _ 1—§|n2 a
Usin g U sin a
cos a _cosfa
sin a sina
ODLs=rsO $89-_1 g
tana sina
5. (@
cos x _ 1-sin’x
1-sinx 1-sinx
(b)
1—sir? x _ (1—sin x)(1+ sin x)
1-sin x 1-sin x
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(c)
:CO—S_ZX RS=1+sin x
1-sin X
_1-sirfx
1-sin X
_ (1=sin x)(1+ sinx)
1-sin x
=1+sinXx
0 LS =RS,] Lszx =1+ sinx
1-sin X
6. ()
LS:Slnx RS =cos x
tan x
_sin x
~ “sin x
COSs X
. [0S X[J
=sin x
Osin x O
= COSX _
O LS=RSO ﬂ:cosx
n
(b) 0 o
- tan RS sm.
cos @ 1-si’ 6
_ sng _sing
cos 8 cos 6
_msinfrm 1 QO
Cecos 6 cosgU
_sin@
cos 6 _
0 LS =RS[ tan0: S|n'0 _
cosf 1-siné
© _
LS = 1 +tan a RS:M
cosa cosa
1 sin a
= +
cosa cosa
_l1+sina
cosa _
0LS=RSO —~ +tang =254
cosa cosa
(d)
LS=1-co<0 RS= tarf cof sif
. Osin 8
=sirf o =
[cos @
= sirf 6

OLS=RSO1- co80 = tarf cosH siné.
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gcose sind)

7. ()

-2
LS:M RS=1+cos x
1—cos x
_1-cogx
1-cosx
_ (1-cosx)(1+ cosx)
1-cosXx
=1+ cosx
2
OLS=RSO —0 X =7+cosx.
1—cos X
(b) >
_ta—g RS=sin’a
1+tan“a
sin® a
— _cosa
sin®?
1 co a
sin’ a
— cod a
cod a+sifa
cod a
sin’ a
— cofa
1
cod a
_ Osin® a 0o a 0
HoZaHH 1 H
=sifa
0 LS=RS0 ‘a”2§’ =sif a
1+tan
(c)
LS = co¢ x RS=(1 —sinx)(1+ sinx)
=1-sirf x
= cog X
0 LS = RS,J coéx = (1 - sinx)(1 + sinx).
(d)
LS=sin?0+2cos6 -1 RS= coé6

:(1—c0§0)+2 co%0 4

1-cod6+2 cos6 4

=cos 6
0 LS=RSO sif@+ 2 coé6—- 1 = cod6.

8. ()

LS =(sin x + cos x) RS=1+2 six cox
= sirf X +2 sinx cox+ cdsx

= (sin2 X + coé x) +2 sink cox

=1+ 2sinx cox
O LS=RSO (sinx+ cosx)2 =1+ 2 sixcox
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®) 1 1 1
LS = o RS=— —
sin’6 cof 6O sif9 —siheo

cos 6 sin’ @ 1

= + =
sin6cof O sin’6cos b sin? 6?(1—sin2 9)
_cos O+ sirfo _ 1
sin’ 6 co< 6 sin6cos 6
1
sin® 6 co< 0
1 1 1
O LS=RSO + = .
sin6 cos6 sifo —sifo
(c)

LS =cos x + sinx tarx

RS::_JL_
COSX

[(sin X[
Leos xU
sin® x
oS X

= COSX + Sirx

COSX +

cos x + sirf x
CoS X

1

" cos X

0 LS = RS,0 cosx + sirx tarx =

(d)
LS =

cos X

sin’ x 1
X

RS =tanx
co€ x tanx

= tarf x x

tan x

= tanx
L2
OLs=RsO 21 Xy

= tanx.
cog x tan X

9. ()

Ls= cos 6 —_sir?e
co< 0+ sinfd co®

_ (cosg —sirg)( cod+ sif) _,_Sinf

cost( coP+ sirf) cosf

_ cosf —sird _ cosf —sirg

" cosd ~ cosf
cos 6 —sirf 6

cos’ 6 + sinf co¥

RS=1-tanf

=1-tanf.

OLS=RS[O

Part 3: Trigonometric Functions

(b)

LS =tar? x —sirf x RS = sif x taf x

_ sin’ x —sir x = sif xDSinz xD
cos x Heod xH

_ sin? x _ sin x co€ x _ sin® x
cos X cos x cos X

B sin? x(l —coé x)

- cos X

B sin? x(sir‘l2 x)

cos’ X
_sin*x
" cod x
O LS = RS,0 tarfx — sirfx = sirfx tarfx.
(©
LS =tan’ x — co$ x RS=

1
cos x

—1-cog x
—SinZX—C0§X _ 1 cogx cos'x
cos X cof X cos¥ X cos X

sin?x  cost x (1— cog x) —cod x
T cogx cod x cos’ X
_ sin® x —coé x _sin? x — coé x
- COS2 X - 0052 X

O LS=RSO tarfx — coéx = 1 —1 - co¥.
cos X

(d)
S= 1 + 1 2
1+cosf 1 -co¥
_1-cosf+1+ co¥
~ (1+cosh)(1 - co¥)
_ 2
"~ 1-cod6
2
sin® 0

OLS=RS[O

11 2
1+cosd 1-cosf sin’H

10. (a)
S= 1+ 2sinfB cosB

cosf + sinB
_sin® B+ cog B +2 sinB cof
cosf + sing
_ (sinB+ cosB)( siB+ cos)
cosf + sinB
= sinB + coB
O LS = RSO the equation is an identity.

RS=sinf + cos8




(b)

_ tanx sinx _ tanx sinx
tanx + sinx tanx sinx
SinX \ o
_ (m)sinx »
SinX
icosx ' +sinx
sm X

- COoSsx
sinx+ sinx cosx
COSX

_ [sin® x COSX 0
Ecosx H]sinx+ sinx cosx

sin? x
" sinx + sinx cosx
_ sin®x
~ sinx(1+ cosx)
sinx

" 1+cosx
O LS# RS,0 the equation is not an identity.

(c)
LSz@-aﬁ@Xl—mﬁ@ RS=

:sﬁ@@—mﬁ@
=sirf @ —sif tar 6
. , Osin@0
=sirf 6 —sirf @
I ! Heod 6H
sin* @
cos 6
_ sinf@cof O —sito
1-sin’ 0
smzdl-gﬁey-gﬁe
- 1-sir? @
_ sin®9 -2 sir' 6

1-sir* 6
0 LS = RSO the equation is an identity.

(d)
LS = 1- 2 cox

sin@ -2 sirf' 0
1-sin @

=sirf 6

RS = sifx — codx
=(1- co§x)2 — codx
= 1- 2 co& + coéx — coéx
=1-2 co¥

0 LS = RSO the equation is an identity.

11. (@)
LS = cosx tarf x RS = sirx taf x
_ cos<DSin3 x O _ sinxDSinz x O
Heod xH Heo2 xH
_sin®x _sin®x
cos X cos x

0 LS = RS, cosx tartx = sinx tarfx.
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(b)
LS = sifo+ codn
= sirf6+ (1 - sif)’®
=sirf+ 1 — 2 sif@ + sir'0
=1-sif@+sifo
O LS=RSO sirf@+ coéf = codo + sirt'6.
(c)

RS = cd® + sin'o
=1-sif@+sifo

. Ctar? x +10 1 1
LS =(sinx + cosx RS= +—
( )H tanx E COX  SirK
Lz‘g;z); +10 _ sinx + cosx
smx + COX QTQ =

o5y COSX Sinx

. rcosx{Jsin® X, ad
=(sinx + cox
( )Dsmx EEos2 X
[sinx L cosx[
Lkosx sinxU
Ebm x + co€ xO

sinx + COS(
( s COSX Sinx E

O 1 O
Ceosx sinxd

= (sinx + co)

= (sinx + cox)

_ sinx + cosx
COSX Sinx

O
O LS=RSO (sinx+ cosx)élta?;:ﬂg- st(+ S_lm.
X |

(d)

LS=tar’ B+ co$ B + sii 8 RS:CO;B
= tarf B +1
sm B
" cod B +l
_sin’ B COSZﬁ
" cod B coszﬁ
_sin® B+ cod B
© cofp
1
" cod B
1

OLS=RSJ tarn’ B+ co$ B+ siﬁﬁzm.
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12.
1—-cosx tanx
— _COosX RS = Ltcosx
tanx COSX
1—-cosx %
— _Cosx — 1+cosx
e COSX
_ [L—cosx[Txosx] _gsinx[] cosx [
U cosx MsinxO Ceosx M + cosx
_1-cosx _sinx
sinx 1+ cosx
_ O sinx [Tl-cosx[
(h + cosx I — cosx
_ sinx(1 - cosx)
1-co¥ x
_ sinx(1 - cosx)
sin’ x
_1-cosx
sinx
1—cosx tanx
0 LS =RS[] —tosx = 1+cosx
tanx  cosx
13.
LS = sin? xgu = RS=1
tar? xUJ
-2
) sin® x
= sirf x +
tar? x
-2
) sin® x
= sirf X +>—;
SIn~ X
cos X
= sirf x + sirf beOSZ XU
Hsin? xH
= sirf x + co$ X
=1
1 oO_

0LS=RS[O sin? x9r+ =1
tar? xO

14. (a) .
S:1—1005:[3 RS = sinf

sing 1+cosf

—cosB+cospU

sinf +cosp

_ 1-cosp

~ sinf(1+ cosp)

_ sin’p

~ sinB(1+ cosB)

_ sing

T1+ cosf3

OLs=Rrsy 1208 __sinB
sinf 1+cosf

i
~H

Part 3: Trigonometric Functions

(b)

__sinx RS= 1 1
1+ cosx sinx tanx
_ sinx [l—cosx[] _i_i
1+ cosx U — cosxJ sinx Snx
_ sinx(1 - cox) _ 1 cosx
1-co< x sinx  sinx
_ sinx(1 - cosx) _1-cosx
sin® x sinx
_ 1-cosx
sinx _
OLs=rsp o - 1 1
1+cosx sinx tanx
15.
-2
. s!n2 @+2cosp 1 RS = coszgo.+ cosp
sin® p+3cosp -3 —sirf ¢
_ (1— cod fP)+ 2cogp 4 _ cos @+ cop
(1— cod (p) +3cogp -3 —i 1- coé (pi
__—cog @+2 cogp _ cosy( cosp+1)
—cog @+3 cosp 2 —(1- cosp)(1+ cosgp)
_—cosy( cosp 2) _ cosp
—(cosp 1) cop 2) cosp —1
__cosp
cosp -1
.2
0 LS =RSO s_|n2(p+2 cosp -1 _ cos’ ¢+ coxp
sin® @+ 3cosp -3 —sif g
16.
L2 d
LS=sin?¢p—co$ ¢ —taf ¢ Rs 2SIN" ¢ ?sm o1
1-sirt @
P2
=sitp {1 -sifg — @
¢ _( @ cos ¢
-2
= 1+2sifg 19
cos ¢
_—cos g+2 sirf ¢ cod ¢ —sih ¢
cos ¢
B —(1—sir12 (p)+2$ir? ¢(1 —sif a) —sih @
- cos ¢
_ —L+sir? g+ 2sirf -2 sift ¢ —sifi ¢
cos ¢
_2sin’ p-2sirf 91
1-sir? ¢
O LS =RS,

2sin® @ —2 sirf ¢ —1
1-sirf @ '

0 sin @ —cog ¢ —taf ¢=
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