TRIGIDENTITIES

You must learn the formulas. You can get by using the formula booklet but
you will waste timein exams unless you can recall the formulasinstantly and
apply them correctly.

A lot of problemswill lead you back to thistypical triangle.

Sin, cos, and tan you know already.

Applying SOHCAHTOA to angle A:

SinA = a COsSA = ¢ tanA =
b b

oo

C a B Applying SOHCAHTOA to angle C:

¢ cosC = a tanC =
b b

sinC =

@0

Putting theseratios and the three new onesin onetable:
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SINA = cosC = % : but A and C are complimentary (add to 90°)

SinA =cos(90—-A), tanA =cot(90—A), secA = cosec(90—-A)

Examples sin30=cos60, tanl0=cot 80, sec45 = cosec 45

. a . 2 a o . ) a
SInA = — (sinA)” =(—) but we write Sin'A = 75
b b b
. . 02
similarly coslA = —



a c?
and sin’A + cos’A = =

a a+tc b 2’ + 2= b’
b* b’ b> b’

-1 by Pythagoras

sinA + cos?A =1

For any angle:

. . . P2 - =
Tryitwithany angle: sin™52+ cos52 = 0.62096+0.37904=1 . 2\ . 25 _4

Starting with sinA + cosA =1 Sec?A = 1 + tanA
Dividing by sin’A 1 + cot?A = cosec’A
Dividing by cos’A tan’A + 1 = sec?A Cosec’A = 1 + cot’A

The graphs of sec, cosec and cot

To sketch the graph of y = SECX |

Start with the graph of cosx and -
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Solving equations: solve secx = 1.8
Write I =138
COSX
Cross multiply 1= cosx >
1.8




The Compound angle formula ~ When we compound two angles, we combine

them as in a compound (in chemistry). A
Sin(A + B) # sinA + sinB p+q

q
Sin(A + B) = sinA + sinB would only
be true if the sine graph were p
astraight line

A B A+B
Unfortunately the formula connecting the sine of the added angles with their
individual sinesis a little more complicated. | also involves cosines.

Sin(A + B) = sinAcosB + cosAsinB Tan(A + B) = tan A+ tan B

Sin(A - B) = sinAcosB - cosAsinB 1 - tan Atan B

Cos(A +B) = cosAcosB - sinAsinB Tan(A - B) = tan A—tan B

Cos(A - B) = cosAcosB + sinAsinB 1+ tan Atan B
The Double angle formula Replacing B with A:

Sin(A + A) = Sin2A = sinAcosA + cosAsinA = 2 SINACOSA
Cos(A + A) = COS2A = cosAcosA - sinAsinA = COS’A —sin’A
(Using sin”* + cos’=1) = 1 - 2sin’A

= 2cos’A - 1
Tan(A + A) = tan2A = tan A+tan A _ 2tan A
1 —tan Atan A 1-tan’ A
Tan2A = sin A
cos A

We can even generate a treble angle formula by writing sin3A = sin(A + 2A),
Expand this and use the double angle formula to get:

sin3A = 3sinA —4sin°A

check thisidentity and find the cos and tan equivalents.

The Half angle formula

I the double angle formula were to be looked as a double/single link, we could have:

Sin4A = 2sin2Ac0os2A or  COS10A = COSP5A —SINZBA .oovieieieee e,

And then: SinA = 2sin1 Acos!l A
2 2
CosA = cos’! A —sin’l A
2 2

2tan lA
2
Tan2A =

1—tan21A

2




Inverse Trig functions

To find the inverse of the function sinx:
Rearrange making x the subject:
Interchange:

f(x) = sinx, f(x)=sin"x this function is the reflection of
sinx in the line y = x and may be written f*(x) = arcsin x
Only a one-to one function can have an inverse so

let y = sinx

X =sin’y
y = sin"'x

~

the domain of sinx is defined as -#<x < 7 range -1 <y <1
2

the inverse function sin"'x hasrange-7<y <7 andrange -2<y< 7,
8 2 2

( y = COS X

2

2

y =tanx
< ’
The Factor formula
Two sines or coses may be converted from a sum to a product.
sin P+sinQ=25inP;QcosP;Q Alternatively:
sin P-sin Q = 2cos P+Q4,P=Q Sin(A+B) + sin(A — B) = 2sinAcosB
2 2 Sin(A+B) - sin(A — B) = 2cosAcosB
_ P+Q P-Q Cos(A+B) + cos(A — B) = 2cosAcosB
CoSP + 05 Q = 2c0s——C0s— Cos(A+B) - cos(A — B) = -2sinAsinB
cosP-cosQ =-2sin P;Q sin P;Q
Solving equations of the form a sinx +b cosx =¢
Va®+ b’ o
First construct a right-angled triangle with sides a and b. a
Then work out the hypotenuse.
b
Divide the whole equation by the hypotenuse asinx +_ b cosx = ¢
Va’+b® Va'+b®  Va'+b’
Introduce a into the triangle and replace the fractions with their trig equivalents
cosa sinx + sin acosx = C
Vo + b7
Use the Compound angle formula  sin(x + a) = Cc
Va®+b’
Solve this equation bearing in mind that « is known to be tan™' E
a
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