APPLICATIONS OF THE EXPONENTIAL AND LOGARITHMIC FUNCTIONS

Example 15
For the function f(f) = 2te™**, find the value of t for which f(t) has a maximum and hence calculate the
maximum value. Sketch the graph of f(t).

Solution
f(t) =2t Letu=t v=¢>"

f(t)= Z(e'ns' +1X (-%)e’o‘“)
=e'°5'(2-t)
For stationary points, f'(t)=0: ¢*(2-1)=0
But e >0 for all t, so t =2 is the only solution and f(2)=

Fort<2: f(t)>0
Fort>2:  f/(t)<0

LS

Gradient changes from positive to negative as x increases, so ( 2,%) is a maximum turning point.

The maximum value of the function is % = 1.472

fit)=0att=0ase™™ >0 forallt. 4 =205

t<0, f(t)<0 t<2, f'(t)>0

t>0, f(t)>0 t>2, f(t)<0

t — oo, f(t)— 0 from above 0 1
t=0 is a horizontal asymptote
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APPLICATIONS OF THE EXPONENTIAL AND LOGARITHMIC FUNCTIONS

Example 16

Find the coordinates of any maximum or minimum turning points of the curve y = ln_xx given thatxInx=1
when x = 1.76. ¢

Solution

y=Inx=Ilnxxe™
ex

dy _ w1 o
B;-Inxx—e +;><e

_1=xInx

xe*

For stationary points, e 0:

dx
l—xlnx -0
xe
l1-xlnx=0
xinx=1
o x=1.76
x=17 Q:Ms(lﬂl)()
dx 7e
dy 1-18In1.8
x=18 E=T=—0.005<0

The gradient changes from positive to negative on passing through the stationary point so the function has a
maximum value when x = 1.76.

x=176, y=0.097
The coordinates of the maximum turning point are (1.76, 0.097).

Section 6 - Page 2 of 2



