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Differentiate y = 2;4_1]
X
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Differentiate y = ﬁ]

’_ X '
Y=\

The function is a quotient.
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Differentiate y = 2;4_1]
X

/o X '
y= x2 41

G et S G )
- (x2 4+1)2

: uy\’  uv—uv \
We use the quotient rule (—) = —. ]
%
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Differentiate y = ﬁ]

/o X '
y= x2 41

) ) =X (2T
- (x2 4+1)2
1P+ ) —x - (2x+0)
- (x2 4+1)2

x" =1 by the power rule. (x> +1) = (x*) + (1) = 2x +0 = 2x by
the sum rule and the power rule.
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Differentiate y = ﬁ]

/o X '
y= x2 41

_ ) —x ()
(x* +1)?
1-(x*+1)—x-(2x+0)
(x* +1)?

1—x?

(1+x2)2

We multiply the parentheses and simplify the numerator.
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Differentiate y = ﬁ]

/o X '
y= x2 41

_ ) —x ()
(x* +1)?
1-(x*+1)—x-(2x+0)
(x* +1)?

1—x?

(1 +x2)2

The problem is finished.
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1—x

Differentiate y = —
X
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3
Differentiate y = 1=x ]

The function is a quotient.
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3
Differentiate y = 1=x ]
X

: uy\’  uv—uv \
We use the quotient rule (—) = —. ]
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3
Differentiate y = 1=x ]

We differentiate (1 — x°)’ by the sum rule and the power rule. The
expression x° can be differentiated using the power rule.
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1— 3
Differentiate y = X ]
X

(1=x) X —(1=x) - (x?)

(x%)?

(0—3x%) - x> — (1 —x3) - 2x
B ()
_ —3x* —2x +2x4

x4

We multiply the parentheses.
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1— 3
Differentiate y = X ]
X

(1=x) X —(1=x) - (x?)

(x%)?
(0—3x%) - x> — (1 —x3) - 2x
B ()2
_ —3x* —2x 4+ 2x* _ 2+ X3
x4 X3

We add the common powers of x.
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1— 3
Differentiate y = X ]
X

(1=x) X —(1=x) - (x?)

(x?)?
(0—3x%) - x> — (1 —x3) - 2x
- ()
_ —3xt —2x 4+ 2x* _ 24 x3
N x4 %
[ We finished. )

g B B (©Robert Mafik, 2006 EJ



Differentiate y = x ln” x.

y = (x ln’x)
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Differentiate y = x In’ x. |

y = (x n’x) = (x) n®x+x (In’x)’

We differentiate the product (uv) with u = x and v/ = [n” x.
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Differentiate y = x In’ x. |

y = (x n’x) = (x) n®x+x (In’x)’
=1 ln’x

[Derivative of x is formula. ]\
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Differentiate y = x In’ x. |

y = (x n’x) = (x) n®x+x (In’x)’

=1 nx+x 2Ilnx (Inx)

The function [n® x is a composite function (Inx)?. The outside
function is the quadratic function and the inside function is the
logarithmic function. We use the chain rule.
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Differentiate y = x In’ x. |

y = (x n’x) = (x) n®x+x (In’x)’
=1 Inx+x 2Ilnx (Inx)

1
=Iln’x+x2lnx —
X

The derivative of logarithm is a formula.
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Differentiate y = x In’ x. |

y = (x n’x) = (x) n®x+x (In’x)’
=1 Inx+x 2Ilnx (Inx)

1
=Iln’x+x2lnx —
X

=2+ lnx)lnx

1
x— =1 and the common factor ln x can be taken out. ]
X
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Differentiate y = x In’ x. |

y = (x n’x) = (x) n®x+x (In’x)’

=1 Inx+x 2Ilnx (Inx)
=In’x +x 2lnx1
X

=2+ lnx)lnx

| Finished! |
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Differentiate y = (x* + 3x)e™ >
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Differentiate y = (x* + 3x)e™ >

y = (x2 + 3X)/e_2X + (X2 + 3X)(€'—2X),

We differentiate product of the function u = x> + 3x and v = e 2*.
We use the product rule.

g B B (©Robert Mafik, 2006 EJ



Differentiate y = (x* + 3x)e™ >

y = (x2 + 3)(),9_2* + (X2 + 3)()(9_2*),

((XZ)’ + 3()()’) e

We differentiate the sum. We use the sum rule and the constant
multiple rule.
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Differentiate y = (x* + 3x)e™ >

y = (x2 + 3X),e_2X + (X2 + 3X)(e_zx),

((xz)' + 3(x)’) o2 4 (X + 3x)e 2 (—2x)’

We differentiate the composite function e=>*. The outside function
is an exponential function which does not change by differentiation.
The inside function is the linear function —2x.
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Differentiate y = (x* + 3x)e™ >

y (x2 + 3)(),9_2* + (X2 + 3)()(9_2*),

((xz)' + 3(x)’) e 1 (X + 3x)e 2 (—2x)

(2x+3-1)e—2X

Derivatives of x* and x can be evaluated by power rule.
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Differentiate y = (x* + 3x)e™ >

y (x2 + 3)(),9_2* + (X2 + 3)()(9‘2*),

((xz)' + 3(x)’) e 1 (X + 3x)e 2 (—2x)

(2x +31 )e—ZX + (X% + 3x)e 2 (=2)(x)’

Derivative of (—2x) can be evaluated by a constant multiple rule ...
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Differentiate y = (x* + 3x)e™ >

X +3X) (X2+3X)(e_zx),

() + 3(x)’ ) e 1 (X + 3x)e 2 (—2x)

2+3-1 ) “2 4 (62 4 3x)e 2 (=2)(x)

=
(
(
(

2% + 3) + (6 4 3x)e 2 (=2)1

..and power rule (x = x' and hence X' = 1x° = 1). I
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Differentiate y = (x* + 3x)e™ >

! ’
y = (x> + 3)() e (X2 + 3X)(e_2X)

() + 3(x)’) e 1 (X + 3x)e 2 (—2x)

(
(
= (2x +31 )e—ZX + (X% + 3x)e 2 (=2)(x)’
(zx + 3) e 2 4 (X% + 3x)e 2 (—2)1

(

The common factor e >* can be taken out.
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Differentiate y = (x* + 3x)e™ >

y =2+ 3X),e_2X F P+ 3x)(e—2X)'
(2 + 3(x)’) e~ 4 (x% + 3x)e 2 (—2x)'
2431 )e—ZX + (X% + 3x)e 2 (=2)(x)’

2+ 3) e 2 4 (% + 3x)e 2 (=2)1

We simplify inside the parentheses.
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Differentiate y = (x* + 3x)e™ >

y =2+ 3X),e_2X F P+ 3x)(e—2X)'
(2 + 3(x)’) e~ 4 (x% + 3x)e 2 (—2x)'
2431 )e—ZX + (X% + 3x)e 2 (=2)(x)’

2+ 3) e 2 4 (% + 3x)e 2 (=2)1

We take out the minus sign. Finished!
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/ 3
Differentiate y = y 1 +X3.]
—X
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1453
Differentiate y = y r +X3.
— X

L1 (143 B
J=3(155)

. . . 1
We consider the third root to be the power with exponent —=. We
use the power rule.
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Differentiate y =

143
1—x3"

RN T AN AT Y
T3\ 1—x3

The expression inside the root is a function. We use the chain rule
and multiply by the derivative of the inside function.
g B BB
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RGN
|+

x| x
Wl W

Differentiate y =

RN T AN AT Y
y_3 1—x3 1—x3
1=\ P01 =) = (1431 =X
E (1— x3)2

The inside function is a fraction. We use the quotient rule
( u )' u'v—uv

v

ve
B OB |
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1453
Differentiate y = y r +X3.
—X

RN T AN AT Y

I=3\1=a 1—x3

1=\ 0+ =) = ()1 = X
3\T+.3 (1—x3)2

1 1=\ 3201 =) = (1 +4)(=39)
3\T+.3 (1—x3)2

Derivative of the numerator and denominator is simply the sum rule
and the power rule.
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)
Differentiate y = y 1 +X3.]
\/ — X

;1 (1=3\P 320 =) — (1 + ) (=34
T3\ (1—x3)2

Up to now we have this.
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/1 3
Differentiate y = ] +X3.]
—x

(1—)( )2’3 X2(1—x3) — (1 + x3)(=3x?)
(

1—x3)2

We simplify the numerator ...
g B B
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/1 3
Differentiate y = ] +X3.]
—x

1 (1= 3201 =) — (1 + (=39
3V1T+3 (1—x3)2

1

3

_ 1—x3 e 6x2
- 14+ x3 (1 —x3)2

3 T4+x31—x3  2x2
V1= 143 (1—x3)2

’

y:

..and do some other simplifications.
g B B
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/ 3
Differentiate y = y 1 +X3.]
—X

1 (1= 3201 =) — (1 4+ 4)(=3¥)
T3 148 (1—x3)2
1=\ 62

“3\1+3] =93)2

_31+x31—x3 2x? EARSS 2x2
V1= 1+3(1=x3)2 1 —x31—xb

The problem is solved.
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2
[Differentiate y= (%) ]
X
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—1\?
[Differentiate y= (i?) ]

,_zx—1 x—1Y)\
y= x+1\x+1

The function is a second power of fraction. The power function is
the outside function and is differentiated as the first, using the rule
(x?) = 2x.

The derivative of the inside function follows.
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—1\?2
[Differentiate y= (i?) ]

,_Zx—1 (X—1)'

v= x+1 \x+1

X1 = 1) — (e =1+ 1)
x+1 (x +1)2

The fraction is differentiated by the rule

(U)’ u'v—uv

v v2
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—1\?2
[Differentiate y= (i?) ]

,_Zx—1 x—1Y\
y= x+1\x+1

x—1 (x=1(x+1)—(x—1)(x+1)

x+1 (x +1)?
Cox—1 Lx+1)—(x—1)1
X+1° (x +1)2

It is easy to differentiate the expressions in the numerator. We use |
the sum rule and the rules (x)’ =1 and (1)’ =0.
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—1\?2
[Differentiate y= (i?) ]

,_Zx—1 x—1Y\
y= x+1\x+1

X1 = ) = =+ 1)

x+1 (x +1)?
Cox—1 Lx+1)—(x—1)1

X+1° (x +1)2
_oox—1 2

x+1 (x+1)2

We simplify the numerator and multiply.
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—1\2
[Differentiate y= (i?) ]

BE B B =

4

y:

2x—1 x—1Y\'
x+1 \x+1

=1 = ) = =+ 1)

x+1 (x +1)?
x—1 1.(x+1)—(x—=1).1
X+1° (x +1)2

x—1 2 x—1

X+1 +12 (x+ 1)

(©Robert Matik, 2006



—1\?2
[Differentiate y= (i?) ]

4

y =2

x—1(x—=1\

x+1 (X+1)

x—1 (x=1)(x+1)—((x—="1)(x~+1)
x+1 (x +1)?

x—=1 1Lx+1)—(x—1).1

X+1° (x +1)2

x—1 2 o x—1

x+1 (x+12  (x+1)

| Finished!

J
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Differentiate ¢’ = x ln(x* — 1).
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Differentiate ¢’ = x ln(x* — 1).

o :x'ln(x2—1)+x(ln(x2—1))'

The function is a product of two functions. We use the product rule |
(uv) = d'v+uv

with u = x and v = In(x* —1).
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Differentiate ¢’ = x ln(x* — 1).

g':x'ln(x2—1)+x(ln(xz—1))'

Derivative of u = x is easy. The function In(x> — 1) is a composite
function with the outside function In(-) and the inside function

2
x<—1.
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Differentiate ¢’ = x ln(x* — 1).

g':x'ln(x2—1)+x(ln(x2—1))'

=1ln(x*—=1)+x

2 qy
x2—1(X 1)

1
= ln(x* — 1) + x——2x

x2 —1

(x> =1) =2x —0 = 2x

|

BE A B B
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Differentiate ¢’ = x ln(x* — 1). ‘

g':x'ln(x2—1)+x(ln(x2—1))'

_ 2 2
=1ln(x —1)+XX2_1(X -1y
1
_ 2
—ln(x —1)+Xm2X
2x?2
= ln(x*> — 1 —_
n(x )+x2—1

We simplify.
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Differentiate ¢’ = x ln(x* — 1). ‘

g’:x'ln(x2—1)+x(ln(x2—1))'

_ 2 2
=1ln(x —1)+XX2_1(X -1y
1
_ 2
—ln(x —1)+Xm2X
2x?
—ln(p®—1)+ 2
n( )+X2_1
| Finished! |
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1 2
Differentiate y = 7 ln X2 m 1 ]
X
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1 21
Differentiate y = 7 In > ]

x2 41
y' = !
4
The function is a constant multiple of a logarithm. We use the
multiple rule.
(©Robert Matik, 2006

BE B B B



>

1 21
Differentiate y = 7 ln 21 ]

,_1x2+1
YT

The logarithm contains the fraction as its inside function. We use
1
the rule (In(x))" = — and the chain rule.
X
_ x? +1

x2—1 x2 —1
x2+1

Remember that

g B B (©Robert Mafik, 2006 EJ



1 21
Differentiate y = 7 ln ;(2?]

,_1x2+12x(X2+1)—(x2—1)2X
Y T4 2+ 1)

We continue in using the chain rule. We evaluate the derivative of
the inside function by the quotient rule. ‘
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1 21
Differentiate y = 7 ln ;(2?]

,_1x2+12x(X2+1)—(x2—1)2X
Y T4 2+ 1)2
_1x2+1 4x
T A2 —1(x2+1)2

We simplify the numerator of the last fraction. Terms with x>
cancel and 4x remains.
B B =R (©Robert Mafik, 2006 K4




1 x2—
Differentiate y= Z ln %]
X

;_ 1x24+12x(x% +1) — (x> = 1)2x

Y T4 2+ 1)2
_1x2+1 4x
T A1)
X

=N +1)

We multiply the fraction.
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1 x2—
Differentiate y= Z ln %]
X

- 1x24+12x(x% +1) — (x> = 1)2x

I =32 (X2 +1)2
_1x2+1 4x
T2 A1)
X

=2 +1)

| Finished! |
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Differentiate y = vVx + 1 —1n(1+ Vx +1).
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Differentiate y = vVx + 1 —1n(1+ Vx +1). ‘

1 1 1
l: _ 0+
J 2vx +1 1+\/X+1( 2\/x+1)

é if\” 1 3 1 1 1 )
7 — 2 = = 7_1 = —X 2 = ——
(VR = () ¥ X Tk

by the power rule. We combine this rule by the chain rule and hence

(Vx+1Y ! !

2vVx +1 2vVx +1

g B B (©Robert Mafik, 2006 EJ



Differentiate y = vVx + 1 —1n(1+ Vx +1). ‘

1 1 1
l= _ 0+
J 2vx+1 14+ vx+1 ( 2\/x+1)

1 1
= 1—
2\/x+1( 1+\/X+1)

We take out the common factor

1
2Vx+1

|
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Differentiate y = vVx + 1 —1n(1+ Vx +1).

1 1 1
l= _ 0+
J 2vx+1 14+ vx+1 ( 2\/x+1)

1 1
fr— 1_
2Vx + 1 ( 1+\/x+1)
_ 1 vVx+1
T 2Vx+ 11+ Vx4

We convert into common denominator in the parentheses and add.
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Differentiate y = vVx + 1 —1n(1+ Vx +1). ‘

1 1 1
/= _ 0+
2 2vx+1 14+ vx+1 ( 2\/x+1)

1 1
fr— 1_
2Vx +1 ( 1+\/x+1)
1 vx+1

T oVxF+ 11+ vVx 1
1

T 20+ VXt

We cancel the factor vV x + 1. Finished.
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Differentiate y = /1 — x arcsin v/x

g B B (©Robert Mafik, 2006 EJ



Differentiate y = /1 — x arcsin v/x

y = (\/1—x)". arcesin x + /1 — x.(arcsin /)’

[Product rule. ]\

B B =R (©Robert Matik, 2006 B




Differentiate y = /1 — x arcsin v/x

y = (\/1—x)". arcesin vx + /1 — x.(arcsin /)’

— 2\/%.(1 — x)". arcsin v/x
1 /
+V1 —X.m(\/;)

Chain rules for \/1 — x and for arcsin(y/x) m

A B B (©Robert Mafik, 2006 8




Differentiate y = /1 — x arcsin v/x

y = (\/1—x)". arcesin vx + /1 — x.(arcsin /)’

1
— ﬁ.ﬂ x)'. arcsin /x
1

1—X-m(\/)?)

arcsm VX + /1

1
T2V —x VI—x \/I

Evalauted derivatives of the inside functions ]\
B B =R (©Robert Mafik, 2006 K&




Differentiate y = /1 — x arcsin v/x |

y' = (/1 —x)'.aresin vx + /1 — x.(arcsin v/x)’

:2\/%.(1 x)'. arcsin /x
1 /
1 —X~m(\/;)
2\/11_arcsm\/_+\/ = \/)_(
_arcsiny/x 1
WT=x 2%

‘ /1 — x cancels. Finished! I\
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Differentiate y = (x> 4+ 1) sin x + x cos x

g B B (©Robert Mafik, 2006 EJ



[ Differentiate y = (x> 4+ 1) sin x + x cos x

y' = ((X2+1)slnx) + (x cos x)’

[Sum rule. ]\

B B =R (©Robert Matik, 2006 B




[ Differentiate y = (x> 4+ 1) sin x + x cos x

y = ((X2+1)sinx) + (x cos x)’

= (x> 4+ 1) sinx + (x> + 1)(sin x)’ + x’ cos x + x(cos x)’

Two times product rule.
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[ Differentiate y = (x> 4+ 1) sin x + x cos x

y = ((x2 + 1)slnx) + (x cos x)’
= (x> + 1) sinx + (x> + 1)(sin x)’ + x’ cos x + x(cos x)’

= 2xsinx + (x* + 1)cos x + 1 - cos x + x(— sin x)

Formulas.

(x?) = 2x (sinx)" = cos x ‘ ‘ (cosx)' = —sinx

g B B (©Robert Mafik, 2006 EJ



[ Differentiate y = (x> 4+ 1) sin x + x cos x

y = ((X2+1)slnx) + (x cos x)’
= (x> + 1) sinx + (x> + 1)(sin x)’ + x’ cos x + x(cos x)’
= 2xsinx + (x* + 1)cos x + 1 - cos x + x(— sin x)

= (2x — x) sin(x) + (x> + 1+ 1) cos x

We take out the trigonometric functions.
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[ Differentiate y = (x> 4+ 1) sin x + x cos x

y = ((X2+1)slnx),+ (x cos x)’
= (x2 + 1) sinx + (x> + 1)(sin x)’ 4+ x cos x + x(cos x)’
= 2xsinx + (x* + 1)cos x + 1 - cos x + x(—sin x)
= (2x — x) sin(x) + (x* + 1+ 1) cos x

= xsinx + (x> 4+ 2) cos x

We simplify.
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Differentiate y = (x> 4 1) cos(2x)

g B B (©Robert Mafik, 2006 EJ



Differentiate y = (x> 4 1) cos(2x)

y = (x* + 1) cos(2x) + (x* + 1) (cos(2x))’

[Product rule. ]\

B B =R (©Robert Matik, 2006 B




Differentiate y = (x> 4 1) cos(2x)

y = (x* + 1) cos(2x) + (x* + 1)(cos(2x))’
= 2xcos(2x) + (x> + 1)(— sin(Zx))(Zx)’

We differentiate composite function.

(cosx) = —sinx| |[cos(f(x))] = —sin(f(x)) - F'(x)

g B B (©Robert Mafik, 2006 EJ



Differentiate y = (x> 4 1) cos(2x)

y = (x* + 1) cos(2x) + (x* + 1) (cos(2x) )’
= 2xcos(2x) + (x> + 1)(— sln(Zx))(Zx)’
= 2x cos(2x) — (x> 4 1) sin(2x)2

[We differentiate.
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Differentiate y = (x> 4 1) cos(2x)

y = (x* + 1) cos(2x) + (x* + 1) (cos(2x) )’
= 2xcos(2x) + (x> + 1)(— sln(Zx))(Zx)'
= 2x cos(2x) — (x> 4 1) sin(2x)2
= 2x cos(2x) — 2(x* + 1) sin(2x)

We simplify.

g B B (©Robert Mafik, 2006 EJ



Differentiate y = y
X

(X2+1)3]

g B B (©Robert Mafik, 2006 EJ



2 1 3
[Differentiate y= ()(;4)]
X

[Quotient rule. ]
B B =R (©Robert Mafik, 2006 K4




x4

2 3
[Differentiate y= u]

, [(XZ+1)3:|/X4_(X2+1)3(X4)/
y = ()2
30 12 1) — (k2 +1)34x°
x24

Chain rule.

() = 3x2 [(f(x))3] = 3(f(x))2f’(x)

g B B (©Robert Mafik, 2006 EJ



2 3
[Differentiate y= M]
X

(02 4+ 1] ¥ = (2 + 130ty

4

I (P
O3 12 1) — (2 +1)34x°
- x2:4
O30+ 12200 — (3 +1)%43
— —
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(x2+1>3]

[Differentiate y="—a

(02 4+ 1] ¥ = (2 + 130ty

y = ()2
3(x2 4+ 1)2(x? + 1)x* — (x* +1)%4x%°
= 24
3(x2 + 1)2(2x)x* — (x2 +1)%4x3
2(x% + 1)°3[3x% — 2(x* + 1))
= 3
We take out the common factor in the numerator. ]
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2 3
[Differentiate y= M]
X

/ [(X +1)]X — (2 + 13ty
y = (x*)2
O30 1A )X — (k2 +1)%4x°
x2:4
3(x% 4+ 1)2(2x)x* — (x? +1)34x3

XB
20 + 1)23[3x% — 2(x* + 1))

X8
2(x2 +1)%(x* = 2)
X5

g B B (©Robert Mafik, 2006 EJ



2413 )
Differentiate y = ()(;4). Perform simplification first. ]
X

g B B (©Robert Mafik, 2006 EJ



Differentiate y =

(2 + 1))
X4

. Perform simplification first. ]

, X +3x+32+17
A

We evaluate the power by the formula

(a+ b)® = @ + 3a°b + 3ab’ + b°.

BE B B B

(©Robert Matik, 2006



2 1 3
Differentiate y = ()(;4)
X

. Perform simplification first. ]

y:

, X +3xt+3x2+17
A

= [xz +343x72 +x_4]/

[We divide ezch term of the numerator. ]
g B B

(©Robert Matik, 2006



2413 )
Differentiate y = ()(;4). Perform simplification first. ]
X

, |:X6+3X4+3X2+1:|,
y =

X4
= [xz +34+3x2+ x_4],
=2+ 04 3(=2)x3 4+ (=4

We differentiate the sum (linear combination) of four power
functions.
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2413 )
Differentiate y = ()(;4). Perform simplification first. ]
X

, |:X6+3X4+3X2+1:|,
y =

X4
= [xz +34+3x2+ x_4],
=2+ 04 3(=2)x3 4+ (=4

6 4
IR R

We convert negative powers into fractions.
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2413 )
Differentiate y = ()(;4). Perform simplification first. ]
X

, |:X6+3X4+3X2+1:|,
y =

X4

= [xz +34+3x2+ x_4],
=2+ 04 3(=2)x3 4+ (=4
6 4 2°—6x2—4

:2)(————:
x3 X x>

We simplify. The differentiation was easier then in the preceeding |
method, but solving equation y’ = 0 is more difficult.
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Differentiate y = n (x + arcsln(Z\/)?)) ]

g B B (©Robert Mafik, 2006 EJ



Differentiate y = n (x + arcsln(Z\/)?)) ]

’I /
o in(2
I=5 + arcsin(2y/x) (X + arcsin( \/;))
We differentiate the composite function \
;] S
(tnx)' =~ (ln f(x)) = o’

g B B (©Robert Mafik, 2006 EJ



Differentiate y = n (x + arcsin(Z\/)?)) ]

. 1 . /
=5 + arcsin(2y/x) (X + arcsm(Z\/)?))

1 1 )

X+ arcsin(2v/x) (1 + 1= (2\/;)2(2\/;) )

The sum rule and the chain rule.

(arcsin f(x))' - ')

g B B (©Robert Mafik, 2006 EJ



Differentiate y = n (x + arcsin(Z\/)?)) ]

1 ’
L in(2
=5 + arcsin(2y/x) (X +arcsin( \/;))
1 1
=) 1 2v/x)’
x + arcsin(2y/x) ( + 1_ (2\/;)2( V) )
1 1 1
x + arcsin(2y/x) ( + V1T —4x 2" )
We differentiate the composite function
1 R
Vx = x? (Vx) = 5X?

g B B (©Robert Mafik, 2006 EJ



Differentiate

y=1In (x + arcsin(Z\/)?)) ]

= (2
J X+arc5Ln X + arcsin(2y/X) (x—i—arcsm V) )
= 1 2v/x)'
x + arcsin(2y/x) ( 2\/;)2( vY) )
= (1 1 .. 1 .X*1/2)
X+arc5Ln (2v/X) V1T —4x 2
1
= 1
x + arcsin(2y/x) ( VX1 —4x)
We simplify.
B B =R (©Robert Mafik, 2006 K&




Differentiate y = arcsin .
x+1

g B B (©Robert Mafik, 2006 EJ



[Differentiate y = arcsinq / L]
x+1

1 1

g (arcsin f(x))" = m

g B B (©Robert Mafik, 2006 EJ

F(x)

(arcsinx) =




[Differentiate y = arcsinq / L]
x+1

[ VA =ty =2 | (Vi) = S ()™ ]

B B =R (©Robert Matik, 2006 B



[Differentiate y = arcsinq / L]
x+1

"2
1_( ﬁ)z x+1

1 X = X !
\/i 2 (x+ ) '(x+1)
1 (x+1) 1T (x+1)—x-(1+40)

T 2 (x +1)2
X+

—_

X

B B =2 (@©Robert Matik, 2006 B



[Differentiate y = arcsinq / X ]
x+1

x+1
_ 1 1 x \7? x \’
T [« 2 \x+1 x+1
x+1 x+1
1 [(x 1\ 1k —x-(1£0)
/a2 X (x +1)2
x+1
1 x+1 1
- 1.2
U TR oy

g B B (©Robert Mafik, 2006 EJ



[Differentiate y = arcsinq / X ]
x+1
1 x \7? X '
x+1 x| 2\ x+1 x+1
x+1 x+1

11 [x+1\Z 1-(x+1)—x-(1+0)
L'i'( x ) ' (x+1)?
x+1
Y 1.\/)(—1—1 1 . 1
2 T x (x+12 2+ )vx

BE B B =

(©Robert Matik, 2006



Differentiate y = (x° 4+ 2x)e™>". l
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Differentiate y = (x° + 2x)e .

y = (0 +2x) e 4 (x* 4+ 2x) ()

[Product rule ‘ (w) =dv+u/ ]
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Differentiate y = (x° 4+ 2x)e™>".

y = (x> + 2x) e

= (3x* +2)e >

+ (x> + 2x) (efzx)/

+ (3 + 2x)e > (—2x)’

Chain rule

(eX)/ = eX

(™) =

f(x

/

BE B B B
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Differentiate y = (x° 4+ 2x)e™>".

Y = (3 +2x) e 4 ( +2x) (e7)
= (B3x° +2)e 2 + (x> + 2x)e H (—2x)’
= (3x° 4+ 2)e ¥ + (x> + 2x)e ¥ (—2)

g B B (©Robert Mafik, 2006 EJ



Differentiate y = (x> + 2x)e

—2x

|

y = (X +2x) e > + (x> + 2x) (e_zx),
= (3x° +2)e? + (x> 4+ 2x)e H(—2x)
= (3x* +2) e + (¥ + 2x)e ¥ (-2)
— e (3x2 F2-2(3 + zx))

BE B B =

(©Robert Matik, 2006



Differentiate y = (x° 4+ 2x)e™>". ‘

y = (X +2x) e > + (x> + 2x) (e_zx),
= (3x° +2)e? + (x> 4+ 2x)e H(—2x)
= (3x* +2) e + (¥ + 2x)e ¥ (-2)
— e (3x2 1223 + zx))

— e—ZX(—2x3 3% —4x + 2)

g B B (©Robert Mafik, 2006 EJ



Differentiate y = (x> — 1) sin(2x) — (3x — 1) cos(2x).

g B B (©Robert Mafik, 2006 EJ



Differentiate y = (x* — 1) sin(2x) — (3x — 1) cos(2x).

y = (2 — 1Y sin(2x) + (2 — 1) (sin(Zx))/

N l(3x — 1) cos(2x) + (3x — 1)(cos(2x))/]

Two times product rule.

[ << I < T > . > | (©Robert Matik, 2006 B



Differentiate y = (x* — 1) sin(2x) — (3x — 1) cos(2x).

7

y=(x—1)sin(2x) + (x> — 1) (sm(zx))

N l(3x — 1) cos(2x) + (3x — 1)(cos(2x))/]

= 2xsin(2x) + (x> — 1)cos(2x)2
- [3cos(2x) +(3x—1) (—sm(zx) ) 2]

[ The chain rule. |

BE B B B (©Robert Mafik, 2006 K4




Differentiate y = (x* — 1) sin(2x) — (3x — 1) cos(2x).

y= (2 — 1) sin(2x) + (x* — 1)(s'm(2x))'

_ l(3x — 1) cos(2x) + (3x — 1)(cos(2x))l]
= 2xsin(2x) + (x*> — 1)cos(2x)2
- [3cos(2x) +(3x— 1)(—Sin(2x))2]

- sin(Zx)[Zx +2(3x— 1)] n cos(2x)[2(x2 1)— 3]

[We factor. ]\
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Differentiate y = (x* — 1) sin(2x) — (3x — 1) cos(2x).

!’

y= (2 — 1) sin(2x) + (x* — 1)(s'm(2x))

_ l(3x — 1) cos(2x) + (3x — 1)(cos(2x))l]
= 2xsin(2x) 4 (x* — 1)cos(2x)2
- [3cos(2x) (3x — 1)(—sin(2x))2
_sm(2x)[2x+2 X—1)]+cos [ZX 1) ]
(2x)

= s'Ln(Zx)[Sx — 2] + cos(2x [ZX — 5]

g B B (©Robert Mafik, 2006 EJ



Differentiate y = /2 4 cos(2x)

g B B (©Robert Mafik, 2006 EJ



Differentiate y = /2 4 cos(2x)

of = [(2 n cos(zx))%]
1
=3" [2 + cos( 2X)] -[2 + cos(2x)]
4 )
e The root is differentiated as a power function with an exponent
1
z .

e The expression below the radical is the inside function. We
multiply by the derivative of the inside function.

.
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Differentiate y = /2 4 cos(2x)

y =[e+ cos(zx))%]'
% [2 + cos(2x)] % - [2 + cos(2x)]
I — [0 — sin(2x) - 2]

2+/2 + cos(2x)

e The sum rule.

e The function cos(2x) is differentiated as a composite function
with inside function (2x).
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Differentiate y = /2 4 cos(2x)

y = [(@+cos(2x)?]
% [2 + cos(2x)] % - [2 + cos(2x)]
1 .
= m -[0 — sin(2x) - 2]
_ . sinl2)
B 2 + cos(2x)

We simplify.
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—)\
Differentiate y = In\/ ——
sin x

g B B (©Robert Mafik, 2006 EJ



[Differentiate y=lny/ L]
sin x

y = 1] (L)_i-(—ﬂ(sinx)_z-cosx

g B B (©Robert Mafik, 2006 EJ



—)\
[Differentiate y=lny/ —]
sin x

()

sin x

Nl

- (=1)(sinx) ™% - cos x

N
N —

CosS X

1
2

A
sin x
1
= Vsinx- = - Vsinx - (—1)—
2 sin” x

(©Robert Matik, 2006
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[Differentiate y=lny/ L]
sin x

(sjﬁ ) o (—1)(sinx) ™2 - cos x

Nl

N —

1 1
“Vsinx - (—1)—=—cosx

2 sin” x

g B B (©Robert Mafik, 2006 EJ



/1
Differentiate y = ln\/ —.
sinx

g B B (©Robert Mafik, 2006 EJ



/1
[Differentiate y=1In —]
sinx

y' = —% - (Insinx)’

We simplify.

- o1 1 .
y=IlnVsin~' x = Insin 2x:—§-lnsmx
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/1
[Differentiate y=1In —]
sinx

1
y' = —5" (lnsin x)’
1 1 os
2 sinx cosx

We differentiate composite function. The outside function is In(-)
and the inside function is sin(x). ‘

g B B (©Robert Mafik, 2006 EJ



[Differentiate y=Iny/ L]
sinx

g B B (©Robert Mafik, 2006 EJ



Differentiate y = lnsin e>.

g B B (©Robert Mafik, 2006 EJ



Differentiate y = lnsin e®.

We differentiate the logarithm, the inside function is sin e,

K
(nx) =~

g B B (©Robert Mafik, 2006 EJ



Differentiate y = lnsin e>.

. ’
y = W . (Sln 6’3X)

= e 0 e . (e3x)/

We differentiate the sine function, the inside function is e>*.

(sinx)" = cos x

g B B (©Robert Mafik, 2006 EJ



Differentiate y = lnsin e>.

. ’
V= (sin e3X)

= cos ¥ . (e3x),

= cotg (e¥) - e*(3x)’

We differentiate the exponential, the inside funciton is 3x.

() =¢

g B B (©Robert Mafik, 2006 EJ



Differentiate y = lnsin e>.

1 . ’
y = e (sin ™)

= s'm17 - cos e - (e3x),

= cotg (e¥) - e**(3x)

= cotg (e3x) 6.3

g B B (©Robert Mafik, 2006 EJ



Differentiate y = /x 4+ In(9 — x)

g B B (©Robert Mafik, 2006 EJ



Differentiate y = /x + [n(9 — x)

g':%-(x—i-ln(Q—X))

. (x+ln(9—x))'

BE B B B



Differentiate y = /x 4+ In(9 — x)

’

y=1 (x+ne—x) " [x+ @)

1
— )(1+9 . (0—1))

Nl = N =

B B =2 (@©Robert Matik, 2006 B



Differentiate y = /x 4+ In(9 — x)

y’Z%.(x—i—ln(Q—X) C(x+ne- ))'
1 1 1
T2 xrinO— )(1+9 (0_1))
8 —x

29 —x)v/x + (9 —x)

g B B (©Robert Mafik, 2006 EJ



2
Differentiate y = W
X

g B B (©Robert Mafik, 2006 EJ



2
Differentiate y = m
X

The quotient rule.

B B =R (@©Robert Matik, 2006 B



2
Differentiate y = m

1P =2 ]

y:

(x +1)32
 2x(x+ 1) —=xT3(x +1)? 1
B (x+1)°
We evaluate derivatives. The function (x 4+ 1)* is a composite ‘
function.
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2
Differentiate y = W
X

020+ 17 =[x +1)°]
(x +1)22
2x(x + 1) — x?3(x +1)? -1
(x+1)°
X(x + 1)2[2(x F1)+ 3X]
(x + 15

y =

[We factor. ]
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2
Differentiate y = W
X

020+ 17 =[x +1)°]
(x +1)22

2x(x + 1) — x?3(x +1)? -1
(x+1)°

X(x + 1)2[2(x F1)+ 3)(]
(x + 1)

x(5x + 2)

(x+ 1)1

y =

We simplify.
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2
Differentiate y = x In .
x+1

g B B (©Robert Mafik, 2006 EJ



2
Differentiate y = x In .
x+1

x2 n l 2\
- | n
x+1 X x+1

(wv) =d'v+uV

The product rule. ]

B B =R (©Robert Matik, 2006 B



2
Differentiate y = x In .
x+1

X +x-[In X /
+1 IX—l—’l

x2 +X.x—|—1. x2 '
x+1 X2 x+1

Y = () ln—

=1-In

We differentiate the remaining terms. The logarithm is
differentiated as a composite function.

g B B (©Robert Mafik, 2006 EJ



2
Differentiate y = x In .
x+1

2 2 !
g':(x)'~lnXX +X~(ln X )

+1 x+1
1 x2 N x+1 P
- x+1 x2 x+1
2 . —_— 2.
—1.In X +1.X+1.2X x+1—=x-(1+0)
x+1 X (x +1)2

The inside function of the logarithm is a quotient and we use the
quotient rule.

(u)’ uv—uv
v v2

g B B (©Robert Mafik, 2006 EJ



2
Differentiate y = x In .
x+1

2

X X2\
I: ,'I. . l
y = (x) nX+1+X (nX+1)
1 x? N x+1 X2\
B x+1 X2 x+1
2 . —_— 2.
—1-In>X +1.X—|—1.2X x+1)—x-(1+0)
x+1 X (x +1)2
i x? +1.x2—|—2x
x+1 x x+1
We cancel by (x + 1) a nd simplify the mnumerator of the last
fraction. ‘
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2
Differentiate y = x In .
x+1

2 2 !
g':(x)'~lnXX +X~(ln X )

+1 x+1
1 x2 N x+1 P
- x+1 x2 x+1
2 . — 2.
—1-In>X +1.X+1.2X x+1)—x-(140)
x+1 X (x +1)2
I X2 +1.x2+2x: X2 X+ 2

x+1 x x4+1 nx+1+x+1

We do some final simplifications.
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Differentiate y = 2x arctgx — In(1 4 x?).

g B B (©Robert Mafik, 2006 EJ



Differentiate y = 2x arctgx — In(1 4 x?).

y = (2x)' - arctgx + 2x - (arctgx)’ — 1_:—)(2 (14 x%)
We use the product rule and the chain rule.
‘ (wv) =d'v+u/ ‘ (u(v(x))) = J'(v(x)) - V()
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Differentiate y = 2x arctgx — In(1 4 x?).

1
y = (2x)' - arctgx + 2x - (arctgx)’ — e (14+x%)
1 1
:2~arctgx+2x~1+—xz—1+—x2-2x

B B =2 (@©Robert Matik, 2006 B



Differentiate y = 2x arctgx — In(1 4 x?).

y = (2x)' - arctgx + 2x - (arctgx)’ — (14X

14 x2
=2-arctgx +

= 2arctgx

g B B (©Robert Mafik, 2006 EJ



3

Differentiate y = x” arcsinx + /1 — x2.

g B B (©Robert Mafik, 2006 EJ



3

Differentiate y = x” arcsinx + /1 — x2.

1
y = (x*) - arcsinx + x> - (arcsinx)’ + 5 (1—x3)2-(1—x2)

The product rule and the chain rule.

‘ (wv) =d'v+u/ ‘ (u(v(x)))l = u'(v(x)) - V'(x)
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3

Differentiate y = x” arcsinx + /1 — x2.

/ ’ . . / 1 —k
y = (x*) - arcsinx + x> - (arcsinx)’ + 5 (1—x%) : (1 —x

3
1
= 3x? - arcsinx + X + < (—2x)

Siox e

B B =2 (@©Robert Matik, 2006 B



3

Differentiate y = x” arcsinx + /1 — x2.

1
y = (X)) - arcsinx + x3 - (arcsinx)’ + =o(f— X377 (1 —x2)
x3 1
=3x% - arcsinx + + (= x)
V1 —x2 V1 —x2
3 _
= 3x%arcsinx + A
1—x2

g B B (©Robert Mafik, 2006 EJ



3

Differentiate y = x” arcsinx + /1 — x2.

’ 1

y = (x*) - arcsinx 4+ x> - (arcsinx)’ + % (1 —=x%)"
x3 1
Si—x e
x> —x
T
1 —x?

= 3x%arcsinx — x - ———

gy

[N

(1 =%

= 3x% - arcsinx +

- (—2x)

= 3x% arcsin x +

g B B (©Robert Mafik, 2006 EJ



3

Differentiate y = x” arcsinx + /1 — x2.

y = (x*) - arcsinx 4+ x> - (arcsinx)’ + % =) (1—x2)
3
1
= 3x? - arcsinx + X + - (—2x
V1—x2  24/1—x2 ( )
3 _
= 3x? arcsin x + X=X
V1 —x2
1—x?

= 3x%arcsinx — x -

g
= 3x%arcsinx — x - /1 — x2
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Siexe

Differentiate y = - .
arcsin x

(©Robert Matik, 2006



Differentiate y =

=)

arcsin x

(\/1 —XZ), -arcsinx — /1 — x2 - (arcsin x)’

arcsin’ x

y =

We use the quotient rule.
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Differentiate y =

=)

arcsin x

(\/1 —XZ), -arcsinx — /1 —x2 - (arcsin x)’

’
y = :
arcsin? x
l_ . (—2x)-arcsinxy — /1 —x2 - —
23/ 1—x2 1—x2
= —
arcsin” x

e We evaluate the derivatives.

e The expression bellow the radical is an inside function.
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Differentiate y =

=)

arcsin x

(\/1 —x2) -arcsinx —+/1 — x2 - (arcsinx)’

l_
y = )
arcsin® x
1 2 . 2 1
—— - (—2x) - arcsinx — /1 —x? - —
2v/1—x2 ( ) \/ 1—x2
arcsin’ x
—1__ . (—2x)arcsinx
2 1—x2 1
- ) - )
arcsin® x arcsin® x
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Differentiate y =

=)

arcsin x

(\/1 —x2) -arcsinx —+/1 — x2 - (arcsinx)’

7
y = -
arcsin’ x
— A . (=2x) - arcsinx — /1 —x% - ——
24/ 1—x2 1—x2
= —
arcsin® x
—1__ . (—2x)arcsin x
2/ 1—x2 1
arcsin’ x arcsin’ x
1
- (—x
V1—x2 ( ) 1
arcsin x arcsinz X

(©Robert Matik, 2006



Differentiate y =

=)

arcsin x

(\/1 —x2) -arcsinx —+/1 — x2 - (arcsinx)’

7
y = -
arcsin’ x
1 2 . 2 1
—— - (—2x) - arcsinx — /1 —x? - —
2\ /1-x2 ( ) /1—x2
arcsin’ x
— 1 . (—2x)arcsinx
2 1—x2 1
- . 2 - .
arcsin” x arcsin” x
1
- (—x
_ V1—x2 ( ) 1
arcsin x arcsin? x
—X 1

/1 —x2-arcsinx  arcsin®x

(©Robert Matik, 2006



Differentiate y = vx + Tarctg vVx + 1.
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Differentiate y = vx + Tarctg vVx + 1.

1
'= ———-(14+0)-arctgV 1
y Zm(Jr)ang x+1+
1 1
+Vvx+1- . (140
T4 (VxF1)" 2Vx+1
The product and the chain rule.
‘ (w) =u'v + uv" (u(v(x))) = (v(x)) - V'(x)
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Differentiate y = vx + Tarctg vVx + 1.

1
' .(140)-arctqg Vx + 1
y 2\/)(_{_—1(4-)arcg X+ 1+
1 1
+Vx+1- : -(1+0)

14 (VxF1)? 2Vx+1

__arctg vx + 1 +1 1
2V +1 2 x+2

We simplify.
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That's all.
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