Differentiation Techniques

Solutions

The Power Rule

The Product & Quotient Rule

Differentiating Trig Functions

The Power Rule

f(x) = 4x?
f'(x) =8x
y = 5x72

d _
2= _10x73
dx

f) =x74=§x4

fr(x)=x°
y=x%+4
Y _ 2

y = 2x% + 5x?
L — 4x +10x
dx

f(x) =3x3 +%

f'(x) = 9x?
1
f) =x3
2
flo) =5x73
2
y = —-X3
@_1,-3
dx 3

flx) = %xs + 2x

f'(x) = §x4 + 2

y =x*+3x73
2 — 4x3 —9x~4
dx

h(x) = %x‘3

h'(x) = —x~*
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fG) ==

flx)=x73
f'(x) = —3x7*

y =123x

1
y =12xs3

d _2
YAy
dx

g(x) = Vx
gx) = xs

/ 1 -2
g(x):zx 2

The Product & Quotient Rule
f(x) = x(2x* + 3)
f'(x) = x(4x) + (2x* + 3)(1)
= 4x% + (2x* + 3)
=6x%+3

f(x) = Bx+5)(x*—2)

f'(x) = Bx +5)(4x®) + (x* = 2)(3)
=12x*+20x3 +3x*— 6
= 15x* +20x3 — 6

y = x—lz(x3 +3x) = x72(x3 + 3x)

L = x72(3x% + 3) + (3 + 3x)(—2x~Y

dx=
=3+4+3x2%2-2—-6x%
=1-—3x"2

_x%+4
3
y=§x2+—
o _2
dx 3
=3
y:x4—
dy 3 =
ax . aX '’
fx) =3Vx3®
3
f(x) =3x2
1
f'ex) =22

flx) = x°(4 - 4x)

f'(x) = x3(—4) + (4 — 4x)(3x?)
= —4x3 +12x% — 12x3
=12x% — 16x3
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y=x3Qx*+7)
2= x73(8x%) + (2x* + 7)(=3x7Y

=8—-6-—21x"*
=2—-21x"*

1
y=x2(5-4x73)
d 1 _ — 1 3
d—i’:x 2(12x™*) + (5 — 4x 3)(—5x 2)
2 5 _3 _2
=12x 2—2X 2+ 2x 2

92 5 _3
= 14x 2—oX 2

4x
f)=—3
, _ (®)(2x3) — (6x2)(4x)
f (x) - (2X’3)2
_ 8x3 —24x3
- 4x6
4
]
x2
y= 5—-4x
dy _ (205 —4%) - (=D (?)
dx (5 — 4x)2
_ 10x — 8x2 + 4x?
(5 — 4x)2
_ 10x — 4x?
T (5 - 4x)2
f(x) _2x3+4
T o x2-3
, _6x2(x%2-3) - (2x)(2x3 + 4)
f (x) - (xz _ 3)2
_ 6x*—18x2 — 4x* - 8x
B (x2 - 3)2

2x% —18x2 — 8x
(x2% -3)?

_7x
Y= 3x+1
dy _ (7)(Bx+1)—-(3)(7x)
dx (3x +1)2
_ 21x+7—-21x
T (Bx+1)2
_ 7
T Bx+1)2
x% —5x
f(x) - x3
£1(x) = (2x - 5)(x3) — (3x2)(x?% - 5x)
B (x3)?
_ 2x*—5x3 - 3x% + 15x3
= —
_10x3-x*  10-x
- x6 T x3
_x2-7
y - x—3
dy _ (—2x73)(x73) - (-3x ") (x"2-7)
dx (x—3)2
_ —2x7643x 6 —7x*
= —
_ xT6-7x4
- 6
=1-—7x?
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Differentiating Trig Functions

f(x) =5sinx
f'(x) =5cosx
f(x) =4cosx

f'(x) = —4sinx

flx) = %cos 6x

f'(x) = —3sin6x

fx) = %cos 9x

f'(x) = —3sin9x

f(x) = 3sin2x
f'(x) = 6cos2x

f(x) = =2 cos(3x)
f'(x) = 65sin(3x)

f(x) = —3sin2x
f'(x) = —6cos2x

fx)=—-4 sin%

f'(x)= —cosz

vl

my guy.com



