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Exercise n°1
Investigate the properties of the following functions.
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a. g(x) =
b. h(x) =cosx

Exercise n°2
Write the following as a function composition.
a. h(x) = (6x—13)8
b. h(x) = In(tan2x — 3)
Exercise n°3
a. Find the average rate of change of f(x) = e* on:

e [1,2]
o [1,1.1]
o [1,1.01]

e Estimate the instantaneous rate of change at x = 1
b. Find the average rate of change of f(x) = sinx on:
[0,1]
[0,0.1]
[0,0.01]
Estimate the instantaneous rate of change at x = 0

Exercise n°4
Investigate the following limits:

x%243x-10

x—-2 x—2
sin2x

a.

b.

x—0 Sin3x

Exercise n°5
Compute the following limits:

sin2x
a. -
x—0 Sin3x
. 3x5+7x-1
b. lim ————

x—o00 5x%-9

Exercise n°6
Use the formal definition of the limit to prove:

a. lim(—2x+13) =5
x—4

b. lims =2



Exercise n°7
Determine the points at which each function is discontinuous.
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. f@) ==
e f(x)=Inx

o fl)=2

Exercise n°8
Apply the intermediate value theorem to the function f(x) = i on the interval [1, 5].

Exercise n°9
Use the limit definition of the derivative to compute the derivative function f'(x) for:

a. fO0) =1
b. f() =x

Exercise n°10

Use the limit definition of the limit to prove:
2

d [ 171
dx x2] — x3
Exercise n°11
Use the Power Rule to compute the derivative of the following:
a. f(x) =3x%—2x8—4x?+5x—2
7 1
b. g(x) = 2xz — x5 —4
2
c. h(x)= %+ 5x3+x73

Exercise n°12
Calculate the derivative of the following functions:

a. h(x) = \/E[lx—“— 1]
b. h(x) = 3(5x — 2)e*

Exercise n°13
Calculate the derivatives of:

f
a. h(x) =x2’+‘3
b h(x) = =

Exercise n°14
Use the Quotient Rule to show that:

d

— [secx] = secx - tanx
dx

Exercise n°15
Calculate the derivative of:

a. h(x) = cot®(9x)
b. In(6x3 — 5x + 4) — x?



Exercise n° 16
Use implicit differentiation to show that
d 1

a[arccotx] =~ 7T

Exercise n°17

d 1 . o 3
Use — [arcsecx] = PN po to calculate the derivative of h(x) = 4 - arcsecx

Exercise n°18
Find a formula for the n™ derivative of

a. f(x)=
b. f(x) =e?*
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Exercise n°® 19
Use logarithmic differentiation to compute the derivative of f(x) = x*



