Business Calculus

Class Notes
Section 1.8: Higher Order Derivatives

Higher-Order Derivatives:
Since the derivative of a function is itself a function, we could find its derivative. In other words,

we can find the derivative of the derivative, called the second denvatlve And so on and so on.
We can ﬁnd the thJId denvatlve fourth denvatlve etc. for as long as they are defined.

As you see here, we will use prime notation to denote the first few derivatives. Take a look at the

notation for higher derivatives. o 7

DEFINITION Higher-Order Derivatives
Assuming y = f(x) can be differentiated as often as necessary, the second (-
derivative of fis —_—
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For integers n 2 1, the nth derivative of F is
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expl 1: Find the first, second, third, and fourth derivatives for this function.
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A Common Application of Higher Derivatives: Velocity and Acceleration:

e s

‘We have already seen how if s(f) is the p6s1t16n function of an object in motion, then its
denvatlve s (t) tells us the object’s veloclty, or rate of change of its position.

slope (dlfference of s(z‘)-values dlvxded by dlfference of t-values) Hence Mﬂ feet and t
“isin seconds then s (t) would be in feet per second C\fﬁ( 5 ‘-}\‘l’j)

We will start to use the functlon name v(t) =5'(f) to mean the object’s velocity. What is the

rate of change of this velocity function? In other words, what would we call V()= s"(f) ? What
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would the units be for such a function? ' '
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We call v'(f)=s"(¢) the object’s accelerationor a(y).
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( @ we let a stone drop from a very high ledge, we can_saw\that

the distance it has falen after ¢ seconds is given by~ s(t) =53¢ /for 0<r<10.
@ ind the distance it has fallen after 5 seconds. o
[

s(s)= 5.3(8)" = 132.5 geed

b )Fmd its velocity and acceleration after ¢ seconds.

Vit)= 3 (£) a(t)=v'(t)
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O ind its velocity and acceleration after 5 seconds.

V(E)=10,6(5 =53 At/ sec
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We will cover various functions and their rates of change
(derivatives). A commonly explored one is s(f), v(?),
and a(f) we have just seen. ,,%% -




expl 3: Graphed to the right is an
airplane’s distance from its last point of
Trest. Draw in tangent lines at the points £ 100007
‘shown at ¢= 6 and £=20. g
s the plane’s veIoc1ty greaterat £=6 Q _
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expl 4: Nate’s Necklaces noticed the number of necklaces sold ¢ days after launchlng anew

sales promotion is glven by N()=3¢ —4% 42t
@ ind and interpret N(3).
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N(Z)=33°-t:3%+2.3
=51 — On day 3, well
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b)Flndandmterpret N'(Q3). 1 )L.é,k, f_)
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@md and interpret N/’ (3).
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