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Functions(3)



Consider the function f defined over 𝐼𝑅∗by 𝑓 𝑥 =
𝑥3−𝑥+1

𝑥2
. (C) its representative 

curve in an orthonormal system (𝑂; Ԧ𝑖; Ԧ𝑗).
1. Calculate the limits of 𝑓 at the boundaries of D.

lim
𝑥→−∞

𝑓(𝑥) = lim
𝑥→−∞

𝑥3

𝑥2
= lim

𝑥→−∞
𝑥 = −∞

lim
𝑥→+∞

𝑓(𝑥) = lim
𝑥→+∞

𝑥 = +∞

lim
𝑥→0−

𝑓(𝑥) =
1

0+
= +∞

lim
𝑥→0+

𝑓(𝑥) =
1

0+
= +∞

So 𝑥 = 0 is a vertical asymptote



Consider the function f defined over 𝐼𝑅∗by 𝑓 𝑥 =
𝑥3−𝑥+1

𝑥2
. (C) its representative 

curve in an orthonormal system (𝑂; Ԧ𝑖; Ԧ𝑗).

2. Determine a, b, c and d so that  𝑓 𝑥 = 𝑎𝑥 + 𝑏 +
𝑐𝑥+𝑑

𝑥2
. Deduce that the line 

(d) of equation 𝑎𝑥 + 𝑏 is an oblique asymptote.

𝑎𝑥 + 𝑏 +
𝑐𝑥+𝑑

𝑥2
=

𝑎𝑥+𝑏 𝑥2+𝑐𝑥+𝑑

𝑥2
=

𝑎𝑥3+𝑏𝑥2+𝑐𝑥+𝑑

𝑥2
=

𝑥3−𝑥+1

𝑥2

By comparing the numerators:

𝑎 = 1 ; 𝑏 = 0 ; 𝑐 = −1 ; 𝑑 = 1

So 𝑓 𝑥 = 𝑥 +
−𝑥+1

𝑥2

𝑓 𝑥 − 𝑦 = 𝑥 +
−𝑥+1

𝑥2
− 𝑥 =

−𝑥+1

𝑥2

lim
𝑥→±∞

−𝑥+1

𝑥2
= lim

𝑥→±∞
−

𝑥

𝑥2
= lim

𝑥→±∞
−

1

𝑥
= 0 so (d) is an oblique asymptote.



Consider the function f defined over 𝐼𝑅∗by 𝑓 𝑥 =
𝑥3−𝑥+1

𝑥2
. (C) its representative 

curve in an orthonormal system (𝑂; Ԧ𝑖; Ԧ𝑗).
3. Study the relative position between (d) and (C).

𝑓 𝑥 − 𝑦 = 𝑥 +
−𝑥+1

𝑥2
− 𝑥 =

−𝑥+1

𝑥2
; −𝑥 + 1 = 0 ; 𝑥 = 1

𝑥 0 1

𝑓 𝑥 − 𝑦 0

Position

+ + −

(C) is 

above (d)

(C) is 

above 

(d)

(C) is 

below (d)

(C) cuts (d) 

at (1;1)



Consider the function f defined over 𝐼𝑅∗by 𝑓 𝑥 =
𝑥3−𝑥+1

𝑥2
. (C) its representative 

curve in an orthonormal system (𝑂; Ԧ𝑖; Ԧ𝑗).

4.Show that 𝑓′ 𝑥 =
(𝑥−1)(𝑥2+𝑥+2)

𝑥3
and set up the table of variations of 𝑓.

𝑓′ 𝑥 =
3𝑥2−1 𝑥2 −2𝑥(𝑥3−𝑥+1)

𝑥2 2 =
3𝑥4−𝑥2−2𝑥4+2𝑥2−2𝑥

𝑥4
=

𝑥4+𝑥2−2𝑥

𝑥4
=

𝑥(𝑥3+𝑥−2)

𝑥4

=
𝑥3+𝑥−2

𝑥3

𝑥 − 1 𝑥2 + 𝑥 + 2 = 𝑥3 + 𝑥2 + 2𝑥 − 𝑥2 − 𝑥 − 2 = 𝑥3 + 𝑥 − 2

So 𝑓′ 𝑥 =
(𝑥−1)(𝑥2+𝑥+2)

𝑥3

𝑓′ 𝑥 = 0 ; 𝑥 − 1 = 0 𝑜𝑟 𝑥2 + 𝑥 + 2 = 0
𝑥 = 1 ∆= 12 − 4 1 2 = −7 < 0 so no roots 
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. (C) its representative 

curve in an orthonormal system (𝑂; Ԧ𝑖; Ԧ𝑗).

4.Show that 𝑓′ 𝑥 =
(𝑥−1)(𝑥2+𝑥+2)

𝑥3
and set up the table of variations of 𝑓.

𝑥 0 1

𝑥 − 1

𝑥2 + 𝑥 + 2

𝑥3

𝑓′(𝑥)

𝑓(𝑥)

0− − +

+ + +

− + +

+ − 0 +

-∞

+∞ +∞

𝑓(1) = 1

+∞



Consider the function f defined over 𝐼𝑅∗by 𝑓 𝑥 =
𝑥3−𝑥+1

𝑥2
. (C) its representative 

curve in an orthonormal system (𝑂; Ԧ𝑖; Ԧ𝑗).
5. Plot (C) knowing that (C) cuts (𝑥’𝑥)
at 𝑥 ≈ −1.3

➢ Start by the asymptotes:

𝑥 = 0 vertical line which is (y’y)

𝑦 = 𝑥 Oblique line
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𝑥2
. (C) its representative 
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➢ Plot the extrema
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. (C) its representative 

curve in an orthonormal system (𝑂; Ԧ𝑖; Ԧ𝑗).
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➢ Plot the particular points
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