MA140-Engineering Calculus

Lecture 15
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Example 1.1
Sketch the graph of the function

1
=17
Step (1):
Find the critical points, we can write f(z) as, f(z) = (1+€3¥)71, so
_3631‘
/ _ 3x 3r\—2 __
fi(z)==3(")(1+e*)*= (EE

As for all z € R, €3* > 0, so f/(x) has no root and it is always negative
which means that the function is always decreasing.

Step (2):

Find the points of inflection:

(14 €3%)2[—9e37] — [—3e3][6e3% (1 + e37))

Lecture 15 Page 2



MA140

Setting f”(x) = 0, we have
(1 —1—6396)2(—9631) 4 [36390][6631(1 + 63:1?)] =0

= (1+3)(—9)+18% = 0= 1+ €3 =23 = 1 =¥

So z = 0 could be the point of inflection, we need to check whether the
second derivative changes sign around this point or not.

Step (3):

No need to use the second derivative test, as there is no critical point.
Step (4):

f(0) = 1/2, the function has no x-intercept as f(x) is never zero.
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As f(z) is a rational function. we should also find the asymptotes

. 1
;I:li{go 1+e3 0

also
. 1 1
lim = =
z—-oc0ol+e3 140

Is the denominator equal to zero? No, because there is no real  when
1+e3 =0

So the asymptotes are:

y = 0 when z — o0

y=1when z — —o0
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—3e3 9(e* —1
Step 5 and 6: f'(z) = m and f"(z) = (i T 631;)2

/() - -
() - 1
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