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Right triangles

Opposite side

Adjacent side Hypotenuse

A right triangle, the same after some rotation and symetry.
Note that the angle is mesured from the adjacent side toward the
hypothenuse and that (here) ¢’ is the opposite of # and can be chosen
between 0 and 7/2 (whereas 6§ can be chosen between —7/2 and 0).
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Opposite side

Adjacent side

If 6 denote the angle in radian and opposite, adjacent and hypothenuse
denote the respective length of the corresponding sides, we have:

. _ opposite - adjacent
|siné] = hypothenuse | cos 6] = hypothenuse
. opposite _ adjacent
|tan 6] = adjacent | cot ] = opposite
_ hypothenuse _ hypothenuse
|sectl = ~qpcent - 1o¢8l= ~Cpposite
=) = - = z 9
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Trigonometric functions and the trigonometric circle

Take a circle with center the origin and radius 1. We can recover our
trigonometric functions (and their signs !) from the circle.
Let (z,y) be the coordinatesof a point on our circle
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Exercise
What are the values of the orange and violet length 7
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Definition
In the trigonometric circle we have
cosa =z

tana = y/x
seca =1/x

sina =y
cota=ux/y
csca=1/y

(This gives us not only the absolute value of our trigonometric functions

but also their signs.)

Thus ...
_ 1 1
seCtx = —— CSC ¢ 5
COoS & sin &
__ sina cos o
tana = cos o cot sin «
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Radian, degrees

Definition

The value of an angle mesured in radians is 27/360 times its value in

degrees.

The value of an angle mesured in degrees is % times its value in degrees.

For instance, you should be familiar with the following values :

360° is the same as 27  radians.
180° is the sameas 7  radians.
90° is the same as 7/2 radians.
45° is the same as 7/4 radians.
30° is the same as 7/6 radians.
60° is the same as 7/3 radians.
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Some angles and trigonometric

2nd quadrant
27/3

Yy

.
»s2  1lst quadrant
/3

3m/4
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’gﬂ/4
47 /3
3rd quadrant
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Tm/4

5m/3
3"‘/2 4th quadrant

values

Degrees | Radians | Sine | Cosine
0 0 0 1
30 7/6 1/2 | V/3/2
45 /4 | 1/V2 ] 1/V2
60 /3 | V3/2| 1/2
90 /2 1 0
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(Recall that 7 is an irrational number and is about

3.14 159 265358979323846 26433832795028841971693993751
058209749445923078164062862089986280348253421170679
821480865132823066470938446095505822317253594 081284
8111745028410270193852110555964462294895493038196442
8810975665933446128475648233786783165271201909145648
56692346034861045432664821339360726. . . )
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Two ways of naming the oriented angles

In [0,27) or in (—m, 7.
) Y
T T
2 2
2m/3 ~/ /3 2m/3 ~/ /3
4 4
3m/4 ~/ 3n/4 { 7 ~/
— 7 00— X — 7 0— X
5m/4 Tm/4 —37n/4 —7/4
47 /3 5mw/3 —2m/ —7/3
3m/2 —7/2
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Exercise

(Source:midterm examination 2003.)

Find all values of z in [0,27) that satisfy the equation sec? z = 4.
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Easy identities

The functions a + (cosa)? and a +— (sina)? are often denoted

respectively o — cos? a and a — sin? av.

From Pythagoras

2

cos’a +sin’a =1

In particular, a sine or a cosine is a number between —1 and 1.

Symetries and period

sin(—a) = —sina cos(—a) = cosa
sin(a+7/2) = cos « cos(a+7/2) = —sina
sin(a+27) = sin « cos(a+2m) = cosa
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Addition and multiplication

Additive formulae
sin(a + () = sinaccos (3 + sin 3 cos «

cos(a + 3) = cosacos 3 — sin asin 3

In particular sin 2cc = 2 sin v cos & and
cos 2a = cosZ v — sin® v = 2 cos? o — 1.
There are also formula for tan and sec . ..
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Multiplicative formulae

sinx cosy = é(sin(x +y) +sin(z — y))
COSZT COSY = é(cos(a: +y) + cos(z —y))

sinzsiny = i(cos(x —y) —cos(z +y))

srandria@uwo.ca (MC113)

&
Review of trigonometry




Graphs

Y :
y =sinx
P
_W /2 —Wﬂ' !
Y

%\

T Zaj2 0 w7 Arj2 2wl = R
|

Both the functions sine and cosine have period 27, domain R and range
[—1,1].

Sine is an odd function.

Cosine is an even function,
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The tangent function is odd and m-periodic

r=—7/2 y z=7/2

Tz = 3m/2




The graph of secant

z =

—7/2 4 r="7/2

xr = 3mw/2
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Trigonometric functions and derivation

The derivation rules for trigonometric functions are :

/ f!
T +— COST T +— —sinz
T +— sinx X — CcoST
T — tanx T — sec?
T — cotx x— —csclx
T +— secx T — secxrtanx
T +— CSCX T +— cscxcotx
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