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ANALYTIC TRIGONOMETRY '
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If you are given a problem that has an angle measurement of 45°...30°...or 60°
...then you are in luck...!!!
These angle measurements belong to special triangles.

45

45

A3

...s0...how do you use these special right-angled triangles to find trig ratios...”?
If the 8 value you are given has one of these angles...then its easy...



Basic Reciprocal and Quotient Identities

_ 1 1 1
sin & :cscE) cos 6 :sec€ tan & :cot 0
1 sin @ 1 cos 6
tan 6 :cotﬂ :cosﬂ cotd :Eanﬂzsinﬂ

Pvthagorean Identities

sin’f + cos?0 =1 tan’8 + 1 = sec?6 1+ cot?8 = csc?h

| WILL NOT GIVE THESE FORMULAE IN A TEST OR EXAM!!!
MEMORIZE IT!H!



Sum and Difference Identities

sin(a + ) = sina cosf + cosa SinLG sin(a — ) = sina cosf — cosa sinfd
cos(a + ) = cosa cosf — sina sinf3 cos(a — ) = cosa cosf + sina sinf
tana + tan f8 tana —tan f§
tan(a + = tan(a — =
( 2 l—tanatanf ( 2 l1+tanatanf

Double Angle Identities

2tanf
sin 20 = 2sin 0 cos 6 cos 260 = cos?0 — sin?6 tan 20 = ————
1 — tan?o
cos 260 =2cos%0 — 1 cos 26 =1 — 2sin®0
Half-Angle Identities
6 B 7 - 1+ cosb
sinz = cos7 =1 >

. 8_ sin @ _1—6058
M T T ¥cos0  sind




Sum and difference identities
What is an identity?

An identity is a mathematical statement that uses an equal sign...=...and is
always true for all values in the domain of either side of the equal sign.

Showing that the statement is correct for SOME values is NOT ENOUGH.




Sine & Cosine - Sum/Difference Identities

sin(a + f) = sina cosf + cosa sinfs

sin(a — f) = sina cosff — cosa sinf

cos(a + f) = cosa cosf — sina sinfs

cos(a — f) = cosa cosf + sina sinfs

Tangent - Sum/Difference Identities

tan a + tan
l—tanatan f

tan(a + ) =

tan a — tan
l+tanatanf

tan(a — f) =




Example 1

Find the exact value of sin75°

sin75°
= sin(30° 4+ 459)
= sin30 cos45 + cos30 sin45

_1v2 V3y2
2\2/§+\/€2
4

Example 2

Find the exact value of cos75°

cos75°
= cos(30 + 45)
= c0530.cos 45 — sin 30.sin 45

V3V2 142
22 22
:\/8—\/2

4
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Solving equations using identities

Solving an equation means to determine specific values that satisfy the
equation...and an equation may not be an identity. The number of solutions
depends on the restriction of the domain.

¢



For example: Solve the equation

tanldx — tanl3x V3

1+ tanl4x X tanl3x - 3

V3
tan(14x — 13x) = = - (tan difference identity)
V3
tanx = —
3
T 7T
x=gand?forOSx<2n

For x € R...there are limited number of solutions...and we will write a general
solution:

x=—*1km..k € Zand mis the period of tanx

o | S



SOME EXAMPLES



1

SINnXx

_I_

1

COSX

(sinx + 2)(sinx — 5)




1 1
— _|_
sinx = cosy .

1 cosx N Sinx
Sinx cosx cosx Sinx
COSX N sinx

SINXCOSX @ COSXSInx
COSX + Sinx

SINXCoSX

(sinx + 2)(sinx — 5)
= sinxsinx — 5sinx + 2sinx — 10
= sin? x — 3sinx — 10




Verify the identity: sinx cotx = cosx

Prove: tanx + cosx = sinx(secx + cotx)

4 s a4
COS" X—SIn" x
Prove: : =1 —tan®x
COoS= X

- 2

SIn~® X
Prove: 1 + cosx = ———
1—cosx

Prove: tanx + cotx = secx .cscx




Verify the identity: sinx cotx = cosx

COSX

Sinx cotx = sSinx .—
. Sinx
SIiNnx cosx

Sinx
= COSX

Prove: tanx + cosx = sinx(secx + cotx)

sinx(secx + cotx)

1 COSX

+ sinx.—

' CcOoSX sinx
Sinx

= Sinx

+ coSsXx

COSX
= tanx + cosx



cos? x—sin? x

Prove: - =1—tan®x
COoS“ X

cos* x — sin* x

Pythagorean identity CZO

(cos X + sin x)(cos x — sin® x)

£0S% X
1(cos x — sin® x)

,COS% X
cos X sin“x

2 5 2 5
COS S
=1 — tan?



sin? x

Prove: 1 4+ cosx =
1—cosx

sin? x

1 —cos
1 —cos“x

1 —
(- cosx)C R COSX)

1 — cosx
1+ cosx



Prove: tanx + cotx = secx .cscx

tanx + cotx

Sinx Sinx_l_cosx COSX
coSXx Sinx  Sinx cosx
SIN“ X 4+ cos“ x

cosxlsinx

B C(iSX Si?x

COSX Sinx
= Secx.cScx




sinx 1+cosx

Prove: ——— + —— = 2c¢scx
14+cosx sinx
1+sinx COSX
Prove;, —— = ——
COSX 1-sinx
1+tanx
Prove: = tanx

1+cotx




sinx 1+cosx

Prove: + — = 2cScx
14+cosx sinx
sinx 1+ cosx
+ :
. 1+ cosx sinx

Sinx Sinx N 1+ cosx 1+ cosx
sinx 1+ COSX sinx Z‘l + cosx

sin“ x + (1 + cosx)

sinx(1 + cosx)
B sin?x + 1 + 2cosx + cos? x

sinx(1 + cosx)
2+ 2cosx

~ sinx(1 + cosx)
_ 2(1 + cosx)

 sinx(1 il_ COSX)
 sinx
= 2CScX




1+sinx COSX

Prove: —— = —
COSX 1—-sinx

COSX

1—sinx .
COSX 71 + sinx

1S8R S

1 — sin?
cosx(1 + Sl%clx)

C‘? S lTlX

COSX




14+cotx

1+ tanx

1+ cot
14+ 28

X

_ COSX
= COSX
1+

cosx 2Whx
_ COSX
sinx + cosx

. SInx :
COSX + Sinx SInx

cosx  Sinx + cosx
Sinx

= = tanx
COSX




Verify the following identities:

a) sinx.secx = tanx

b)sin® x = tanx cotx — cos?x
c) sinx(cotx + tanx) = secx
d)sec? x csc®x = sec® x + csc? x




sinx.secx = tanx

_ 1
Sinx.
: COSX
Sinx
= = tanx
COSX

2 2

X = tanx cotx — Ccos“ x

tanx cotx — cos? x

1
— cos? x
tanx

=1 — cos? x

— sin? x

sin

= tanx.



sinx(cotx + tanx) = secx

sinx(cotx + tanx)

cCosSx Sinx

— T
SINX  COSX

_ COSX.COSX Sinx.sinx
= Sinx | — + ,
Sinx.cosx CoOSXx.Sinx

cos? x + sin? x

= SIinx

= Sinx ,
Sinx.cosx
sinx(1)

B anx. COSX

— — Secx
COSX



sec? x csc’x = sec? x + csc? x

sec? x + csc? x

1 1
_Cos?x  sin®x,
sin“ x COS“ X
= +

COs?x sing x = sinZ xcos“x
SIn“ X + COS“ X

sin? xlcoszx

T et 2 2
sin? xcos?x

I 1
sin? x cos? x

= csc? x.sec? x




a)secxcot x = cscXx

b)sinxtanx + cosx = secx

C) COS X — COS xSin‘x = cos

COS X
)

1+4sin x
= 2secx

1+sin x

COS X

3

X




secxcot x = cscx

1 cosx
sec xcot x = . —
1 COSX Sinx
= — = CSCX
sin x

sinxtanx + cosx = secx
sinx tanx + cosx

_ Sin x
= SInx + COS X

COS X

sin? x
. £0SX
SIN“ X COSX
= —+ .COSX
, COSX COSX

x + cos? x

+ coSsx

Sin

— — SeCX
COS X COS X



2 3

COS X — COS XSin“x = cos’ x
2

COS X — COS XSin“x

= cosx(1 — sin® x)

— COS X.COS% x

= cos3 x




COS X 1+ sinx
= 2secXx

- +
1+ sinx COS X

COS X 1+ sinx

_|_
T+ s
_ cos x(cosjl_xgm x+ (1 ¥'sin x)(1 + sinx)
(1 + sinx)(cos x) (1 + sinx)(cosx)
cos? x 1+ 2sinx + sin®x

= +
(1 +sinx)(cosx) (14 sinx)(cosx)
_ (sin*x +cos?x) + 1+ 2sinx

(1 + sinx)(cos x)
1+1+2sinx

- 1+ sinx)(cosx
( 2+Zs?i(nx )

BATAD Y

N (1 -E sin x)(cos x)
= = 2secx
COS X




Prove the following identities:

sin(2x
7. > ) = cotx
2 SIn“ x
. tan x—cot x
2 sin®x — cos? x =
tan x+cotx
: 2
SIn“ x 1
3. =1 —
14+cos x SeCc Xx
4 cos*x —sin*x =2cos?x—1
1 1
5. + = 2sec?x

1-sin x 1+sin x




sin(2x)
2 sin? x

= cotx

sin(2x)

2 sin? x
2 Sin xcos x

2 sin xsin x
COS X

Sin x
cotx

Sin

2

X — COS™ X =

2

ftanx — cotx

tan x 4+ cotx

tanx — cotx

tanx + cotx

SIinx CcoSx
cOSX Sinx
Sinx . CcoSx
COSX = Sinx
sin® x — cos? x
SN XCOS X
sin? x + cos? x
SINn XCOoS X

2

2

SIN“ X — COS* X

sin? x + cos? x

2

2

SIN“ X — COS* X



sin? x 1

1+ cosx secXx

1

secx
1+ cosx

1 —

= (1 — .
( COS X) 1+ cosx

(I =cosx)(1+ cosx)

1+ cosx

1 — cos? x

14 cos2x

sin? x

1+ cosx




2x—1

cos* x — sin* x = 2 cos
cos* x — sin* x
= (cos? x + sin? x)(cos?x — sin? x)
= 1(cos® x — sin® x)
= cos? x — (1 — cos? x)
= cos’x — 1+ cos? x

=2cos’x —1

1 N 1
1—sinx 1+sinx
1+ sinx 1 N 1 —sinx 1

1+ sinx 1—sinx

1 —sinx 14 sinx

_1+Sinx+1—sinx

1+ Sinx.zl — Sinx

1 —sin?x
2

cos? x

= 2sec?x




Double angle identities

Double Angle Identities

2tan @
sin 260 = 2sin 6 cos 0 cos 260 =cos*6 — sin*6 tan 260 = an

1 — tan46

cos 20 = 2cos?*0 — 1 cos 26 =1 — 2sin’6

Pvthagorean Identities

sinx +cos?x =1




Half angle identities

Half-Angle Identities

2 2

6 ‘/1—0059
Sin— =+

9_+ 1+ cos@
COSZ—_ >

6 sin 6 _1—0059

t — —
an2 1+ cosB

sin @

Pvthagorean Identities

sin?60 + cos?0 =1

tan‘0 + 1 = sec?6

1+ cot?8 = csc?40




Reciprocal and quotient identities

Reciprocal Identities

sin @ = ,sinf@ # 0 cosf = ,cos 8 # 0 tan @ = ,sinf@ # 0
csc 6 sec 6 cot 6
Quotient Identities
1 sin 6 1 cos 8 .
tanf = = ,cos0 # 0 cotfd = ==—sinf # 0
cot @ cos 6 tan 6 sin @




Solving equations with double angles

For a trigonometric equation with sinbx ...cosbx ... tanbx...keep in mind that
the periods of the periodic functions are changed by the b. This will result in
horizontal compression or expansion of the graph...which will directly affect the
number of zeros in the function.

For example...find the answers of the equation tan2x = —1 in the domain
0<x<2m

In this question...the 2x is the new 8. So lets determine the general solutions
first. Then we will use the general solution to determine all possible solutions in
the domain.



5 31T 5 7T
X =—..0r 2x = —
_3%1 77'[4
X = 3 L OT X = 3

. 3T T
The general solutions are x = - + Ek or ... X

%i%k ..k € Z...andgls
the period of tan2x

Choose different values of k to find all solutions in the domain.

7T 117 151
s " g " g

Fork =—1..0..1..2...we get = .



SOME EXAMPLES



1. When proving an identity...why cant we move an expression from one side
of the equation to the other side?

Proving in mathematics, is about evaluating 1 side of the expression so that the
end result equals to the opposite side. Moving an expression from 1 side to the
other would not logically and mathematically prove this.




Verify: (sinx + cosx)? = 1 + sin2x
(sinx + cosx)?

= (sinx + cosx)(sinx + cosx)
= sin? x + sinxcosx + sinxcosx + cos? x
= sin? x + 2sinxcosx + cos® x
sin® x + sin2x + cos? x
sin® x + cos? x + sin2x
=1+ sin2x



More Random examples.
sin x(cscx + sin xsec” x) — sec” x
2¢cos°x +sinx=cos” x +1

2 - 2
2cos  x—-1=1-2smin" x

-~

5 (sinx —cosx) =2

-

(sin X #.C0S x)

cotx

= COS X
CSC X

fanx + cotx =SeCxCsCx




SIHI(CSCX+SII1XSGC X)=SCC X

. 2
SIN™ X
1 + B —
COS X
o)

1+ tan™ x

SEC X

. .72 2
SINXCSCX + S1N- xSeC X

2 - 2
2cos x—-1=1-2sm" x

2(1 _sin’ _r) -1
2 -2sin“x -1

. g
1-2sm” x

2 - 2 2
2C0o08 X +sIn x=cos x+1

2 2 .2
COS " X+COS X+ SIn x

2
cos  x+1

o ]

(sinx + casx)_ + (sinx —COS x) =2

- 2 . 9 . 7 . 2
SIN" X+ 2SINXCOSX +COS" X +SIN~ X —2SINXCOSX + COS™ X
-2 2 -2 2
SIN" X +COS™ X+ SIN” X+ COS™ X

2




cotx

= COS X tanx + cotx =secxcscx
CSC X
SINX COSX
+ -
COSX SInx
COSX - 2 2
sin x SIN X +COS X
1 :
sin x SIN XCOS X
COSX 1 . 1
SINX COSX
SeC XCSC X




More Random examples.
SECX —COSX =sInxtanx
SiIlJ’C + COSXCOtXx =CSCX

cotx+1 1+ tanx

cotx—1 l-tanx

2
sec” x —1

. 2
=SIn" X
sec™ x

cscx +cotx
= cotxcscx

tanx + sin x




SECX —COSX = SInx tan x

1

COS X

— COS X

2
l1—cos™ x

- 2
SIn X

COS X

= sin xtanx
COS X

cotx+1 Il+tanx

cotx—1 l-tanx

1 .
—— 1}/ tan x
tl 1N tanx
an x

1+ tanx
1-tan x

CcSCXxX +cotx

: = cotxcscx
tanx + sinx

SIN X + COSX COt X = CSC X

-

. COS™ X

SINX + ——
SIn x

.2 2
SIN X +COS X

_1 ., «cesx B ’

sin x + sin x SINXCOS X
snx 4 ginx \sinxcosx
COSX

COSX+COS X

cos x(1+ cosx)

SIN X
1
SIN X

= CSCX

s N - N
SIN" X +SIN”XCOSX  SIn~ .\‘(1 + COS .\')
COS X 1
. i =Cot xcscx
SINX SInx

2
sec” x —1

. 3
> = SIn X
SCC X

1_1

seC”™ x

2
1-cos™ x

-2
SIN X




Prove:

Prove:

Prove:

Prove:

Prove:

cotx +tanx = cscx.secx

CSC X. COS2 X+ sInx = CSCXx

cotx
= COS X
CSC X
5 cotx.sinx
COS“ X =
Sec X

sin(x —y) tanx —tany

sin(x +y) tanx +tany




Prove:

cotx +tfanx = cscx.secx

cotx + tanx

COSX Slnx
SINX COSX .
COS X.COS X N SIN X.SIn X
SINnX.COSX COSX.SInX
COS“ X + SIn“ x

Sin x.lcos X

B 51{1 X. coi X

sinx cos Xx
— CSC X.Secx




Prove:
CSCX.COS% x + sinx = cscx

cos®’x sinx sin x
_ + — X —
Sin x ! . o Sinx
cos®x sin‘x
= — +—
sinx ~ sinx

coS“ x + sin“ x
si?x

Sin x
CSC X




Prove:




Prove:

5 cotx.sinx
COS* X =

COS X §ﬁf%

_sinx " 1

COS X
= COSX X COSX

= cos? x



Prove:
sin(x —y) tanx —tany

sin(x +y) tanx+tany

sin(x — y)

_ sin(x + y) _
sin x.cos’y — COsx.siny

Sin x.cosy + cosx.siny

Sinx.cosy CcosXx.siny
_ COSX.COSY © COSX.COSY
~ sinx.cosy . cosx.siny
COSX.COSY COSX.COSY

sinx siny
cosx cosy Ttanx —tany

sinx+siny ~ tanx +tany
COSX COSY




Prove:

Prove:

Prove:

Prove:

Evaluate:

Evaluate:

sin(m — x) = sinx

sin(x + ) = —sinx
n []
cos |- — x| = sinx

1

CSC2X = E CSCX.SecXx

sin(15)

t57‘[
Co (12




Prove:
sin(m — x) = sinx

sin(m — x)
= SINTT.COSX — COST.SINn X
=0—(—1).sinx
= +1(sinx)
= sIn Xx

7T L]
COS E—x = sinx

cos(= — x)
[ 2 [

— Cosz.cosx +- sinz.sinx

= 0+ 1(sinx)
= Sinx



Prove:

sin(x + ) = —sinx
sin(x + m)
= SINX.COST + COSX.SINT
=sinx.(=1)+ 0
= —SIinx




Prove:

1
CSC2X = E CSCX.SeCXx

CSC2X
1

- sin12x

B Zfin XCOSfC
= +

lein X COSX

— ECSCX. SeC X




Evaluate:

sin(15)
= sin(45 — 30)
= sin 45.cos 30 — cos 45. sin 30
V2 V3 V2 1

g




Evaluate:

t5n
cot(77)

= tan(= — x)
2
2 12

tan (g) — tan( )

1+t t( >)
n (3).

T 140 (=2 +3)
=-2++3




If sinx = %...O < x<90..findsin2x

. 1 .
Does Ssin x.CoS x = > sin 2x ?

Prove:

CSC2x = > (tanx + cotx)

Prove:

X Sin x

2 CSC X COS% — =
2 1 —-cosx




4
c

If sinx = 0<x<90..findsin2x

sin 2x = 2 sin xcos x
sin®x + cos?x =1

COS X =\/1—sin2x

-0

3
5

cosx > 0..xin quadrant I
sin 2x = 2sinxcos x

- 253
4‘5

25



. 1 .
Does Ssin x.cos x = > sin 2x ?

Yes.
2 sin xcos x

2

SIN X.COS X =

_ sin 2x
1 2

= —sin 2
S sin 2x




Prove:

CSC2x = > (tanx + cotx)

—(tan x + cotx)

2. . .
1 SInx COSX S cosx

_|_ sinx COS X

2 CO sin
1 (51n§x + cosgc
2

COS X.SIn X )

_1 1
~ 2\ cosx.sinx

1

Zlcos XSin x

= — = CSC2X
sin 2x




Prove:

X Sin x

2 CSC X COS% — =
2 1=

, X
2 CSC X COS“ —

1+ cosx

2
1+ cosx

= 2CSCX

Sin
1+cosx 1—cosx

COS X

)X 1+ cosx

CoS §= 5

cscx = 1/sinx

sin x '12— COS X
1 —cos“x

sinx(1 — cosx)
sin® x

sin x(1 — cos x)
sin x

1 —cosx

Multiply numerator and
denominator by conjugate of
numerator




Using the formula for the cosine of the difference of 2 angles...find the exact
value of cos(%ﬂ — g)

Find the exact value of cos 75

Find the exact value of tan(% + %)

. . 3 . :
Given sinx = - and x in quadrant ll. Determine the values of

. X X X
sin—...cos—...and tan-—.
2 2 2




Using the formula for the cosine of the difference of 2 angles...find the exact
value of cos(%ﬂ — %)




Find the exact value of cos 75

75 = 45 4+ 30
cos(45 + 30)
= c0s 45.cos 30 — sin 45. sin 30

_x/i(x@ V2 1
“2\2/) 2 2
_Ve V2

6 — /2




Find the exact value of tan(%

T
+Z)

tan(= + —)
tan (63 + tan( )

- (tan(5) (tan(p)
—+1

\/§

-G
1 V33
7

T V3-1

=1+\/§ \)35 V341

V3 V3-1 +3-1



. . 3 . .
Given sinx = c and x in quadrant ll. Determine the values of

. X X X
sin—...cos—...and tan—.
2 2 2

Since x is in quadrant Il...we have:

— 4
cosx=—\/1—sm X = —=
5
. x |1—cosx x [1+cosx . x [1—cosx
Sg T 2 52T 2 M2~ [T+ cosx
4 4 = —3
1+ 3V10 =g V10
A2 10 N 2 10




Prove:

. 5
Given cos x =
13

in® x = > — = cos 2x + = cos 4
S1n X—8 2COS X 8COS X

: 3;” <0< 2m..findsin2x..cos2x ..tan 2x

Develop a formula for cot 2x in terms of x




Prove:

in*x = > — = cos 2x + = cos 4
S1I X—8 2COS X 8COS X

sin* x = (sin? x)z

B 1 —cos2x ’
B 2

1
= Z(l + cos® 2x — 2 cos 2x)

1 1+ cos4x
Z(l-l_ > — 2 C0os 2x)

3 1 1

= g—ECOSZX +§cos4x




5

Given cos x = —
13

COS 2x = 2 cos
Sin x B 120
cosx 119

tan 2x =

, 3;” <0< 2m..findsin2x ...cos2x ...tan 2x

The fact that x is in quadrant IV...implies that sinx = —V1 — cos? x =

120

sin2x = 2sinxcos x = ———

143

x—1=——

169

12

13




Develop a formula for cot 2x in terms of x

Using the formula for tan 2x ... we have ...

1 1 —tan? x
cot2x = =

an 2x 2tan x
1 1
= — — tan x
2 \tan x
1

=3 (cotx —tanx)




Prove the following:

. 1
SeCx —tanx.sinx =
sec X

14+Ccos x

*— = CSCX + cotx
Sin x

sec X tan x
® — 1

COS X cot x

sec xX.SIn x . D
* = SINn~ Xx

tan x+cotx



cos?x —sin?x =1 — 2sin? x

csc? x.tan’x — 1 = tan? x
2

sec? x >
. — cscl x
sec4 x—1
tan? x.sin? x = tan? x — sin? x

(sinx + cos x)? + (sinx — cos x)? = 2

(sinx + cos x)(tan x + cot Xx) = sec X + csc X
sin x+tan x

= SIn X
14+secx
tan x cotx

+ = sinx + cos x
SeC Xx CSC X

cos x+1 __ cscx

sin3 x 1—CcoS X




1
secx

secx —tanx.sinx =

secx — tan x. sinx

1 sinx
= — .sinx
COSX  COSX

1 Sin

X

COSX COSX
1 — sin? x

COS X

cos? x

COS X
1

SecXx

= COS X =

1+ cosx

- = CSCX + cotx
Sih x

1+ cosx

sin x
1 COS X
= — + —
sinx Sinx
= CSCXx + cotx

secx tanx

COS X cotx

secx.sinx . 5
= sin“ x
tan x + cotx
secx.sinx

tanx + cotx
.Sinx

_ _Ccosx
sinx = CoSsx
cosx = sinx

sin x
_ COS X
sin? x + cos? x
~ sinxcos x
sinx sin Xx.cosx

COSX 1

= sin x. sin x = sin?

X

1 sin x
_ COSX _ COSX
cosx COSX
sinx
1 1 Ssinx sinx
COSX COSX COSX COSX
1 sin? x
cos?x cos?x
2 2

1—sin“x cos“x

cos? x cos? x




> . 2 . 2 (sinx + cosx)? + (sinx — cos x)? = 2
cos“x —sin“x =1—2sin“x - . 2 . 9 : 2
. . 9 = sin“ x + 2 sin xcos x + cos“ x + sin“ x — 2 sin xcos x + cos“ x
=1 —sin“x —sin“ x ) 2 ) 2
1 — 2sin? x = SIn“ x + cos“ x + sIn“ x + cos“ x
=1+1=2

csc?x.tan’?x — 1 = tan? x
= tan®x + cot? x.tan’x — 1

; tan?x + 1
= tan x-l;l—l 1 + cot2 x
= tan? x
sec? x ,
> = csc? x
sec4x —1 ,
_secrx tan? x.sin? x = tan? x — sin? x
tan® x = (sec? x — 1)(sin® x)
1 = sec? x.sin? x — sin® x
_ cos? x 1
sin? x =——. sin? x — sin? x
0sZ x cos? x
2 sin? x
1 cos“x _ — sin? x
=——.— cos? x
cols X oSmex = tan? x — sin®x
=———= csc? x
sin? x




(sinx + cos x)(tan x + cot Xx) = sec X + csc X

= sin xtan x + sin xcot x + cos xtan x + cos xcot x

_ sin x . COS X sin x COS X
= Sln Xx. + SIn xX. — + CoS Xx. + COS X —

COS X Sin x COS X Sin x

sin? x _ cos? x

= + cosx +sinx + ———

COS X Sin x

2 2 2 2

SInN“xX CoS“Xx SIn“Xx COoS“Xx
= + + +

COS X COS X sin x sin x
sin? x + cos? x N sin? x + cos? x
COS X sin x
1 1
cosXx Sinx
= secx + cscx

sinx + tan x _
= sinx

1+secx
sin x
COS X
1

1
_ T Cosx _
sinxcos x , sinx

COS X COS X
COS X 1

~COSX  CcOosSx
SIn xXcos x + sSin x

COS X
1+ cosx
COS X

sinx +

sinx.cosx + sinx COS X

COS X "1+ cosx
SINn XCosS X + SIn x

1+ cosx
sinx(cosx + 1)

1+ cosx
= sin x




fanx cotx

+ =sinx + cosx

Ssecx CSsCX
Sinx COS X

cCosSXx , sSinx
= +

1 1
_ cosx sinx
sin x CoS X
= .COSX + —
COS X sin x

=sinx + cosx

.Sinx

cosx + 1 CSC X

sin3 x 1 —cosx
cosx + 1

sin x.sin? x
cosx + 1

" sin x(1—cos?x)
B 1

~ sinx(1 — cos x)
B 1 1

sinx 1 — cosx
CSC X

1—cosx




1. Find the exact value of each trigonometric expression

a) sin(45 + 30)

b 37 5T When you are done...use the time to

) COS(T + ?) go over your trigonometry from this

C) tan(BOO — 45) unit. Please study it

d) sin—15

5

e) COS(%) For the test...there will be NO
formulae given!!!

f) tan(lS) You need to memorise it!!!

1 . . .
2. l1f cosx = ” and x is in quadrant IV...find the exact value of sin(x — %)



sin(45 + 30)
= sin 45. cos 30 + cos 45. sin 30

BERENRES
RN
it

(37‘[ N 57‘[)
cos(— + —
31 51;"[ 6 51

—COS— COS——S 1n—

W

2\/_2\/52

1
2




tan(300 — 45)

~ tan 300 — tan 45
" 1+ tan 300.tan 45

—/3 -1
1+( V3).1
=( \/__1) (1+\/_) .conjugate
1—v3 (143 JH

- —V3-1-3-+v/3 —-4-2V3
 1-vV3+4v3-3 -2




sin —15
= sin(30 — 45)
= sin 30.cos 45 — cos 30.sin 45
12 V342
T2°2 272
VZ-6




tan(15)
= tan(45 — 30)

tan 45 — tan 30

1 + tan 451tan 30

'~

1+1><i

V3
.Conjugate(3 —V3)
—3vV3-3V3+3

9 —3v3+3V/3-3
12— x/§: 3

6

3-43
3+\/_




1 . . .
If cosx = " and x is in quadrant IV...find the exact value of sin(x — %)

JIA
sin(x——)
B T T 1
smxcos Sin 6 4
B \/ 5 \/_ 11
- T4 "2 24
\ |- —3v5 1
-~ 8_ 8
_—3\/3—1

8






