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1. Trigonometric Functions

1.1. Introduction
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The inverse trigonometric functions are secant, cosecante and cotangente :

sec{x) =

1 1 1
wslm) 0 ST oE s ed=



1.3. Values of some particular angles
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The following formulas are very useful :

sin(2n) = 2ein{a) - cos(a)
cos(2a) = 2c0s?(a)—1=1- 2sin®(a) = cos®{g) - sin2(a)

tan(2a) = M
1-tan?(a)
Exercise 1

Simplify each expression to eliminate the denominator.
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Exercise 2
1. Evaluate, without using a calculator, the following expressions if they are defined
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2. Solve the following equations
(a) 1+sinx=0, ifxe(0, 2n] ﬂ/&
StaB) =~\ = stn('bﬂ) |
o~ 0

T, 2n

= %= 3N ¢ [o2n)
po I

5,;{ e sm('snb_):..\

{b) Beos®x—1=0, ﬁxel_g,%]

3 B (] 3
Co.sfx)_-{g--(l—) = Co.s(x):;‘)L.

—_:)'L::% o€ x = -1

)
(¢) sin®8@ - cos®8 = 0, ifge Io f]
Wy
Sin (B) Cos (&) Wy
> r.)\ 't'\ - \ O
Ca s(e) N

= ’cav\%_e):\ = {‘av\(‘B) =l o ten(®=-



2. Derivatives of the trigonometric functions
e Basic functions :

cos't = —sinx sin'r=cosx tan'x = sec®x

» The compositions, where g is a function :

cos' {g(2)] = ~sin [g(x)] g'(x) , sin’[g(x)] = cos[g(x)] g'(x) , tan’{g(x)] = sec®|g(x)) g'(x)

Exemple 1
Find the derivatives of the following functions,
1. f(x)=cos(2x + 1) —sin{x> ~3)
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Exercise 8

Consider the following function f(x) = xcosx.
1. Determine the equation of the tangent line to f at x =x. _IJ_)([T) = I CoS(n)= -1
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3. Determine the rate of change of f on [0, 7]
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Exercise 4

Consider the following function f(x) = sin(,/%).
1. Find the derivative of f
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Exercise B

Find the derivatives of the following functions,
sin(x}+1
L fx)= cos(x)+3

. glx)= /3% + e* + sin(x)
. h(x)=cos(x? +2x+1)

. k{x)=sin ("% + In(x))

. Hx)=1n(2tan(x) + 5)
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3, Applications

Problem 4.
The position s in (cm) of some object at time ¢ in (second) is given by the following expression

S@= 1200 &% sin( L €
1. Determine the position of this object at ¢ = 10s. e
2. Determine the position of this object in the long term (as £ — oo).
3. Calculate the velocity of this object at £ = 10s.
4. Deduce the velocity of this object in the long term (as t — oa).
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Problem £,

Consider the following fanctien

flx)=¢"cosl(x) xel0, E].

Determine the absolute maximum and the absolute minimum of /
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