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

Solution: —2 cos(x? sin(x)) = f(g(x)) when f(x) =-¢ Q&ﬁ@ﬁnd gx) = xt<i, X
The chain rule is

a'y dy du
‘ dx  dudx’
Let u = g(x) = iHfén, ’XY’Q (/)Q(\
y = —2 cos(u)
2= 7o)

To find ' (x) we need to use the product rule

g [OL )gw () + XZ< Q«k) = XSl +XZCM(X)

4 (-2 cos(x? sin(x))) = Hl %-‘5— 7.Sn ((/L) (ZX SW(%)-F X Cos X))
:fo@é{z—gu;(x))( 2L +><Cﬁj(’<)>

Example 6: Calculate the derivative of w1th respect to x.

Solution:

— f(g(x)) when f(x) = J>< and g() = i—e ,r '

The chain rule is

dy dydu
dx  dudx’
Letu=g(x) =¢ ﬁf.‘"
y={w .
U
du zm

To find ’(x) we need to use the quotient rau(le.
a_ g (Fpen)her) = ) fob) ><\-») ~(x+] —2
(=) | bomye T )

SO

w_d _da. [T ) — —! - = =
1 T dx = dudx I (_’,“07_ \]’XTH\(XD ()iil\?:(xﬂ)z

—




Example 3: Calculate the derivative of (x + sin(x))*.

Solution: (x + sin(x))* = f(g(x)) when f(x) = X(F and g(x) = X+ g%;‘(x)
The chain rule is
(fgx)) = f(g(x)) - ' ().
We have
Fe= G
f%mm)=z+(x+&e@g3
g = | + cosx)
s0

5
4 (x + sin())* = (FgW) = f'(g(x) - g'(x) = q&w{m&»(Hfmx>

Example 4: Calculate the derivative of e

. X 2
Solution: ¢* = f(g(x)) when f(x) = € andg(x) = X

The chain rule is

dy _dydu
dx dudx’

Let u = g(x) = then

y=eé

2=0%

&= 7%

S0 2

X
W _
df=ota. 07X = 2XE




Example 7: Calculate the derivative of sin(e"2 o)

Solution: sin(e"2 ) = f(g(x)) when f(x) = sin(x) and g(x) = QX H<. The chain rule is
dy dy du

WK dx  dudx’

Letu = g(x) =ﬁf}i’tém; 2

y= §U/)<(/()

and so

du C’Oqua

We also need to find

du _ x2+x
dx

To calculate this derivative we need to use the chain rule again:

€7+ = plg(x)) where p(x) = €7 and g(x) = X“*X
The chain rule is
du _ du dr
dx  dtdx
(notice the change in variables).

Let 1 = q(x) = figpe "X+ X

u=e

du_ _8'('7
4= ZX+|

SO

S
- - (oen) =fxn)e

Finally,

dy Zz gz - C»Of((/() (Z +) — (Q)(+I) esz'—k Co ( @m+><>



