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First, we'll go over each rule and its proof. Then we'll move on to
examples.
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Find the derivative of the following functions.
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Find the derivative of the following functions.
Bf(x)=3 = f(x)=5-(-2x2"1) = —10x3 = _X—lg,o
mf(x)=3x* = f(x) =3 (4x*1) = 12x5.
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Find the derivative of the following functions.
mf(x)= —% —3x2 = f'(x)= — d%[%] — %[3x2] =
—(-1-xtH -3 (2 = L —6x.
mf(x)=3+8x—2x* = f(x)= L3+ L[8x] - L[2x?] =
0+ 8(1x!1) —2(2x%71) = 8 — 4x.
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Example

Jim’s Fisheries is trying to increase the number of fish they can
farm through a breeding program over the next few years. The
population of fish Jim's Fisheries can farm after the breeding
program has been implemented is given by (¢ in months)

P(t)=2t"—t3—t4+250 (0<t<8).

What is the rate of change in the population after 2 months? 6
months? What is the final population after implementation of the
breeding program?
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Example

To find the rate of change, we calculate
/ d 4 3 3 2
P'(t) = —[2t" — t° — t + 250] = 8t — 3t~ — 1.
dx
This means that P/(2) =51 and P'(6) = 16109.

And the final population is P(8) = 7922.
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Find the derivative of the following functions.
m h(x) =5x%(x2 +1). We'll let f(x) = 5x2 and g(x) = x>+ 1.
Then, W' (x) = f(x)g'(x) + g(x)f'(x) =
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2(lx 2 —3) 4+ (2x)(v/x — 3x) = 2x2 3x% + 2x2 — 6x2 =

3
%x2 — 0x2.
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Option to Avoid Product Rule

Sometimes, if you don't want to use the product rule, you can
perform the multiplication before the differentiation.

h(x) = x*(v/x — 3x) = h(x) = x3 — 33
Thus, we have

3
“1_3.3x37 1 = 432 —9x2

Nio

H(x) =

X

N| o1
N ol
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Caution!

Be careful! J
g1 (x)g"(x)-

For example, if we used this incorrect rule, we would calculate for
h(x) = x2(y/x — 3x) that

H(x) = (zx)(%x—% _3) = x} —6x.



Caution!

Be careful! J
g1 (x)g"(x)-
For example, if we used this incorrect rule, we would calculate for

h(x) = x2(y/x — 3x) that

H(x) = (zx)(%x—% _3) = x} —6x.

But, we know this is wrong since we already calculated

H(x) = gx% —0x2.
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Find the derivative of the following functions.
m h(x) = Fg. We'll let f(x) = Z( and g(x) = x> + 1. Then,
g (X)=f(x)g’(x) _ (CHD(1)—()(2x) _ _1-x2
H(x) === mr A I CAE
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Caution!

Be careful!

d [f(x) f'(x)
dx L’(X)] g'(x)
For instance, if we used this incorrect rule, we would calculate for
h(x) = 7 that

hI(X) = gv
but we know this is wrong since we already calculated

1—x2

h(x) = W



Assignment

Read 3.3-3.4. Do problems 28, 31, 36, 38, 42, 50, 70, 78 in 3.1
and 12, 26, 42, 62, 68 in 3.2.





