)
| mbe x = gt
Example 3: Calculate the derivative of f(x) = 2e5(x3 — ).

Solution: f(x) = 2e5(x3 — /x) is a product of g(x) = Z@x and h(x) = yl Jx- The product law is

(g-h)y =g h+g-H.

) =2E
K = St by
SO

x z
£ = g hY () = 800 h) + 8- W) = 20X (R-J7) + 2€ (ZX — %X b)

X 3 T _ _J___
- 226+ - & m}

Example 4: Calculate the derivative of f(x) = 351

B4+2x"

Solution: f(x) = &%) where g(x) = ¢ X°—| and A(x) :XIRX . The quotient law is
h(x)

(5)'_g’-h—g-h'

h h?
gW=6X  and K()=IxXH2 | _
» I T A
FO)=CE)Y(x) = s;’_(fﬁﬁh)(:)g_z(})il’_(ﬁ = QX(X +Z_><> - (3>< -l)(?)( +Z>
@?QXY
_ TSR+

Example 5: Calculate the derivative of sin(#) cos(8) with respect to 6.

Solution: '

45 sin(0) cos(8) = (45 sin(6)) - cos(6) + sin(6) - (& cos()) = ( Cos®) } ose + Sus &(“ St 6’))
= OS9-Sty
= Z-C()fz@ =1




Example 5: Calculate the derivative of 2% - x2. cos(x) with respect to x.

Solution: 2% - x> - cos(x) = (2%) - (2 - cos(x)), so by the product rule

d , d 5 o [d 5

= (2% 2 cosn) = (E;?‘X) (- cos() + (2%) - (E,x : cos(x))
We need to calculate %2"’ and %xz - cos(x).

£27 = () 2"

To calculate zd;xz - cos(x) we need to use the product rule again:

252 cos(x) = ((10:%;(1) o) + X-L(%;COJ ><> = XLt ~ Xt x

Finally, we can calculate zd; (2"' -x2- cos(x)):

4 (2" - x2- cos(x)) = (3‘—1;2*') : (x2 - cos(x)) +(2%) - (ffxz - cos(x)) =
= 2% [ XECos(3)+ 27X Cofs)— xlfu%(wj

—— X A
= 2 ert) oy — X SL)]
Example 6: Calculate the derivative of %Szi—i(fz with respect to x.

Solution: By the quotient rule we have

d esin(r)  (ghetsin()) - (2 +7) - (¢ sin(x) - (£62+7))
dx 2 +7 (x2+7)?

We need to calculate Ed;e" sin(x) and 24;(x2 + 7).
L(x2+7) =X

Using the product rule we see that

4 o sin(x) = &69%(")+ QK@%S%(*)) = £ SLaX + €5 p(x) = Qx(géa(xﬁ Cm@)

. Finally, we have

A _fsing)  _ (Fe SmO) (24D~ sinto) (624T) _ Qf({x},x +m(>9}(><1+7f) — IXE S
e T

dx 2x3-4x247 ~ (x2+7)2 -
(=)

Tl + ot |
(X7

™



