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Differentiation Rules
Tutoring Sheet #13 — Solution

1. Find the derivative of the following functions:

a. f(X)=(2x-3)" is of the form U¥ its derivative :kU* (U")
f'(x) = 5(2x-3)* (2) = 10(2x-3)*

5—3X u
b. f(x)= a1 is of the form — , its derivative :
X —_

v
u'v-v'u —-3(4x-1)-4(5-3x) -17
Vi (4x — 1) (4x — 1)
c. f(x)= 23 is of the form u , its derivative :
X“+1 '
u'v—v'u (0)(x*+1)—(2x)(3) _ —6x
v’ (4x —1)? (x*+1)°
2
d. f(X)z))((z_—:iX-i_zl is of the form E , its derivative :
+X— v
u'v—-v'u (2x-3)(x*+x—-2)—(2x+1)(x*-3x+1)
vi oo (X2 + X =2)’
_4X*-6x+5
X? + X —2)*
(

e. f(x)=x%" is of the form uv ,its derivative: U’V + V'u
f(X) = 2xe* + x%e* = (X* + 2x)e*
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f. f(X)=(x*=1)InX is of the form uv ,its derivative: U’V + v'U
2

r) = (2x)Inx +(x? _1{3) _(2x)Inx + X" -1

X X

Inx u o
g. f(X)=—— isofthe form — , its derivative :
X \"

[ )=

u'v-v'u —Inx
vi o X X2
h. f(x)= % is of the form % , its derivative :
u'v—v'u (cosx)(x)—(1)(sinx) XxcosXx—sinx
v? X X

i. f(X)=x*cosX is of the form uv ,its derivative: UV + V'U
f(X) = 2xcosx + (-sinx)(x?) = 2Xcosx — X°sinx

j. f(X)=+x*+3 is of the form JU its derivative
U’ 2X+3

20U 2Jx%+3

k. f(X)=In(X*+X+2) is of the form InU,its derivative :
U’ 2x+1
U X +x+2
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is of the form — , its derivative :

L fey=2
e —

u'v—-v'u
V2

eX(e* —1)—e*(e*+1) e*—e*—e>—e* -2

(ex-1) o (er-1) (er -1y

2
m. f(x) =511

V3x-1
=) 3(x"+1

u'v—-v'u _ (ZX)( 3X= ) 25/3)(7)

v’ (v/3x-1)

AX(3x—=1)—3(x* +1)

2./3x -1 _ 9x*-4x-3

3x—1 -~ 2(3x-1)({/3x-1)

u
is of the form — , its derivative :
Vv

Ul
n. f(x)=In ( j is of the form InU,its derivative : U

1 X - (1-x)’
2
U’ (1-x)* _ 2
U  1+xX  (1-x)(1+x)
1-Xx
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2. Find the derivative of f(x)=(1+ 2X)e‘X2
find the value of x that makes f'(x)=0

is of the form uv ,its derivative: U’v + v'uU
u=1+2x=>u =2

—XZ —XZ
v==¢ => Vv = -2x€
PO = 287 + (-2x€7F ) (1+2x)
_ -x2 —-x? 2 A—X2
=2€ " -2x€ " -4x°e
=207 (1—x-2x3)
F'(xX) =0 == -2x°*— x + 1 = 0 a Quadratic equation with
a=-2,b=-1and c=1

—b++bh?’-4ac 1++9 1%3
2a -4 —4

X=-1 or Xx =1

F (x) =In (cx)
3. Find the derivative of f(x)=x*—In(~/2x)
find the value of x that makes f'(x)=0 =>FX=—XC=—
CX X
\/E 1 Example: f(x) = In 3x
F(x) =2X——F—=2X—— 1
2X X P —
1 1 )
P(X) =0==>2X——=0=>2x=—=>2x"=1
X X
2 X2 = E == x = ii

2 V2
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