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Differentiation Rules — Short Method

Type

Rule

Examples

Comments

“Easy Powers”
aka power rule

x™ = nx"t

“bring the power down to the front and subtract one from the
power”

y=3x*+4x>-5x+6
d

& 123 +8x—5

dx

Don’t forget: terms with an x go to their coefficient and constants go to zero

This is the first type you learn and
should find this easy by now

We also deal with harder composite function as f(g(x)). In other words, we now have to deal with a function within a function, or a function of a function whereby there is an inside function and an outside function.

inner

1—x?

inner

inner inner
. ;) .
1 — x? 1-x 1—x?

We must apply what is known as “chain rule”. There is a long and short way to apply chain rule for composite functions. It is MUCH quicker to apply the rules as laid out below (see the cheat sheet differentiation rules
- shorter and longer methods if you want both methods. The longer method involves a substitution). We can remember the rule by:

“derivative of the outer function times the OR “differentiate the mother and leave the baby inside times the 7
“Harder Powers” F )™ = n(f(x)"1f'(x) y =4(3x® — 4x)3 This is similar to year 1 power
dy rule except we now have a
“ == 4(3)(3x® — 4x)2 (9x%2 — 4) function inside the bracket and
” and then * 5 5 ) have to apply chain rule by
multiply by the derivative of what is inside the bracket =12(9x* = 4) (3x* — 4x) differentiating the inner function
Exponentials Type 1: With a base e y= 4e%° y= 3(4X2) Notice how the In a appears for
ef®) = f'(x) dy dy the second example, which
@ ” and multiply by the derivative of the power == 4e*° (2x) = 8xe*” e 3(4°)(2x)In 4 doesn’t happen when we
Type 2: With a base other than e X X differentiate with a base of e
2
af® = f'(x)lna = 6(In4)x4*
q ” and multiply by the derivative of the power
and multiply by In a
Why is this second result true? You need to know the proof of this!
Proof 1: Use implicit Proof 2: Write af @=¢na’®
differentiation We can use log rules to bring
y=a® the power down
Log both sides ef@na _ glna f(x)
Iny=Ina/® Now this just becomes like
Iny=f(x)Ina < Iny = type 1 differentiation with a
llnda f00) base of e
y '
Ja = maf'(® = elnef® lrllafé(;c)
- r na f(x
Dy naf(x) =1Ina f'(x)eme/s
dx 3 :lnafl(x)ef(x)lna
Put back y gives .
a Use a log rule again
Y (@ naf(x) G
dx =1Ina f'(x)e®
= a/Df'(x)Ina =Inaf'(x)a®
Natural ln(f(x)) = ['®) y =In(x? + 2x) Don'’t fall into the trap of always
. . o1, 1
Logarithmic hi fraction: derivative of argument d_y — 2x+2 - 2x+2 wrltlng;. It_ s C_mly x ol
Function This goes to a fraction: dx x2 + 2x because % happens to be
Note: If given a log instead we turn into In first 1
Inf(x) 1 1 f'(x) x
I = =—1I =>—
084 (%) Ina Ina nf () Ina f(x)
Trig sin f(x) = f'(x) Trick to help you remember y = sin(4x?%) y = 2 cos®(x?) Watch out for the second
, . . First let’s write this in power form example
cos f(x) = —f'(x Integrate Differentiate & 4x2
fG)=—f'(x) B! — = 8xcos(4x?) y = 2(cos(x?))? Trig with powers!
tan f(x) = f'(x) = 8x cos(4x2) Nowfthls |SJustAfafhard(.er power type, k?utlbe @
sec f(x) = f/(x) careful when differentiating the f(x) inside
the bracket as you have to use the rule for
cosec f(x) = —f'(x) trig also Write this as
cot f(x) = —f'(x) d_y = 2(3)(cos(x?))? (—2x sin(x?)) ¥ = 2(cos(x))? and then these
p dx o 0y s are just a harder power type and
= —12xsin(x?) cos?(x?) trig in one question
and multiply by the e of the angle
Inverse Trig y = sin~14x2 Way 2 is longer as you can see. It
’ . . : .
sin™! f(x) = arcsin f(x) = Lz Way 1: Use the formula on the left L;:\:Juclt;:mcker LIRS
‘Jl_(ﬂx’)g ; dy 8x 8x
= f(x == =
cos™! f(x) = arccos f(x) = _J:Z dx ~ [T— (4x?)? VI- 16x*
1-(f(0)
£ Way 2: Use implicit differentiation (if you already know it)
tan™! f(x) = arctanf(x) > ——— o o
1+(f(x)) Get rid of inverse notation: siny = 4x?
’
sec™ f(x) = — & Differentiate implicitly: cosyz—i =8x & % = %
fE(F@) Need to eliminate the letter y as want everything in terms of x. To do this we
cosec—! f(x) = — f'@ build a triangle with sin = % and use Pythagoras to find 3" side. From there we
fE|(F@0) -1 can find what cos y is in term of x
1 Jde5) s 4.2 04Xt
cot f() » -1, siny = 4x* = 5 = £~
1+(f (x)) Using the triangle and SOHCAHTOA
We can find cos y in terms of x:
Using Pythagoras VI=16x*
cosy =——73——= V1—16x*
L dy _ 8x - . 8x
T wasy €N NOW be written in terms of x as——
Note: Instead of building a triangle to eliminate y we could have used the
pythagorean identitiy sin? y + cos? y = 1. We're given sin’y = 4x? in the
question, so can sub this into sin? y + cos?y = 1
(4x%)% + cos?y =1 = cos?y =1 — 16x* = cosy = V1 — 16x*
dy _8x _ _Bx © MyMathsCloud
dx cosy ~ Vi-1ex*
Product &

Quotient Rule
(a combination of 2 or
more of the 6 types
above multiplied
together or divided be
each other)

Product rule:

dy du+ dv
=Ur = —=v— +1
y=ul e Vs u

dx

(differentiate 1t function)(copy 2" function)+(copy 1t function)(differentiate 2"¢ function)

Ultimately you’re just differentiating one function at a time and adding them together

Quotient rule:
du

Tvdx v2
This basically says

i . " dv
P v U
LW Tdx dx

(copy denominator)(dif ferentiate numerator)—(copy numerator)(dif ferentiate denominator)

(denominator) 2
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Basic Examples

Harder Powers:
y=(3x—2)>. Find%

y=( )’

We have 6 types of differentiation (easy powers, harder powers, exponentials, logs, trig and inverse trig). This
is the harder powers type. The rule for harder powers is:

“bring the power down to the front (and multiply it by the number at the front if there is one), then
subtract one from the power ( ) and then

”

dy_ B
2 =501~ 2'0)

Let’s re-order and simplify since we can multiply in any order.

dy 4
dy h
a = 15(3x - 2)

PAC
3(5 + x*)z. Find e

We have 6 types of differentiation (easy powers, harder powers, exponentials, logs, trig and inverse trig). This
is the harder powers type. The rule for harder powers is:
“bring the power down to the front ( if there is one), then

subtract one from the power ( ) and then

”

https://www.khanacademy.org/math/trigonometry/trig-equations-and-identities/solving-

. 1
sinusoidaI-modeIs/e/inverse-trig-word-problems?modaI=1%= G)( )2(2x)

Let’s re-order and simplify since we can multiply in any order

d 3
2_3(5)@ @+

d 1
% =9x(5 + x2)2
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5 . dy
f(x) = — Find —

Firstly, we can bring the power up using indices rules and then it is just the harder powers type of
differentiation

F) = 5(2 — 4x)°Z

@ =5(-3)@- 40729

f'(x) =10(2— 4x)_%

Note: A lot of students will try and use quotient rule for this. It is not necessary to use quotient rule here, but

you can and it would work!
5
V2 —4x

We use quotient rule when we have division of one of the 6 differentiation types (easy power, harder power,

flo) =

In, exponential, trig, inverse trig) (here we have a constant and a harder power type and a constant is not
considered one of the necessary types, that is why is it not necessary to use quotient rule). Also note that we
can even always avoid quotient rule when we do have division of one of the 6 differentiation types, by
bringing the denominator up and always just using product rule, but this can require more simplification at

the end. Therefore, | would suggest using Quotient rule when it is necessary.

Exponentials: Base e

— pdx i Y
y=e .Flnddx.

4x

y —
We have 6 types of differentiation (easy powers, harder powers, exponentials, logs, trig and inverse trig). This
is the exponentials type. The rule for exponentials with base e is:

“«

and then multiply by the derivative of the power”

dy

dx (4)
dy — Aphx
dx de

d
y = 5e5*.Find d—z

y=5 5x

We have 6 types of differentiation (easy powers, harder powers, exponentials, logs, trig and inverse trig). This
is the exponentials type. The rule for exponentials with base e is:

“«

and then multiply by the derivative of the power”

dy
poi 5¢°%(5)
d
&Y _ 25e5%

dx
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Exponentials: Base other than e

_ o4x o4 @Y
y=2 .Flnddx.

y = 2%
We have 6 types of differentiation (easy powers, harder powers, exponentials, logs, trig and inverse trig). This
is the exponentials type. The rule for exponentials (with a base other than e) is:

“ and then multiply by the derivative of the power

d
d—z = (41n2)(2%)

d
y = 5(32%). Find d—z.

y=5(3")
We have 6 types of differentiation (easy powers, harder powers, exponentials, logs, trig and inverse trig). This is

the exponentials type. The rule for exponentials (with a base other than e) is:

“ and then multiply by the derivative of the power ”
dy
A 2
=53
simplify
dy
— = (101n3)(3%**
—~ = (10ln3)(3%)

Natural Logarithms:

— g W
y = In(3x + 2). Find e

y = 3x +2)
We have 6 types of differentiation (easy powers, harder powers, exponentials, logs, trig and inverse trig). This is

the logs type. The rule for logs is:

derivative of argument ”

“This turns into to a which looks like -
copy of argument

dy 3
dx 3x+2
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d
y = 3In(x% + 3x + 5).Find %

y = x2+3x+5
We have 6 types of differentiation (easy powers, harder powers, exponentials, logs, trig and inverse trig). This is

the logs type. The rule for logs is:

derivative of argument

“This turns into to a which looks like - ”
copy of argument
dy 2x+3
dx X2 +3x+5
simplify
dy 6x +9

a=x2+3x+5

Trig:
_dy
y = cos 3x . Find I
y = 3x

We have 6 types of differentiation (easy powers, harder powers, exponentials, logs, trig and inverse trig). This is

the trig type. The rule for trig is:

“ ( ) and then multiply by the
derivative of the angle”

dy

simplify

r = —3sin3x
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Harder Examples

dy

— o 2\ [

y = sin(4x*). Find i
y = sin (4x?)

We have 6 types of differentiation (easy powers, harder powers, exponentials, logs, trig and inverse trig). This is
the trig type. The rule for trig is:

“Change the trig function to what it is meant to go to (keep the angle the same) and then multiply by the
derivative of the angle”

Our 6 trig functions that we have to remember are:
sin = cos

cos > —sin

tan = sec?

sec = sectan

cosec = —cosec cot

cot = —cosec?

Here we have the 15t one: sin = cos

dy 5
poi cos(4x“) (8x)

simplify

dy .
v 8x cos(4x?)

CcosXx

y=e

Here we have a mix of 2 types (exponential and trig)

Recall the rule for exponentials:

“copy the entire exponential and then multiply by the derivative of the power”

Recall the rule for trig:

“Change the trig function to what it is meant to go to (keep the angle the same) and then multiply by the
derivative of the angle”

Our 6 trig functions that we have to remember are:

sin = cos

cos = —sin (we have this one in this example)

tan = sec?

sec = sec tan

cosec = —cosec cot

cot = —cosec?

We deal with the exponential first since that is the main function, but when we differentiate the power which

is part of the exponential differentiation rule, we have to use our trig differentiation rule to do this

dy cosx 3
= e¢%%*(—sinx)
dy 3 cosx
I (—sinx)e
dy cosx

— = —sinxe

dx
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y = (e +5)°

Here we have a mix of 2 types (harder power and exponential)

Recall the rule for harder powers:
“bring the power down to the front (and multiply it by the number at the front if there is one), then subtract
one from the power (keeping what is inside the bracket the same) and then multiply by the derivative of what

is inside the bracket”

Recall the rule for exponentials:

“copy the entire exponential and then multiply by the derivative of the power”

We deal with the harder power since that is the main function, but when we differentiate inside the bracket

which is part of the harder power differentiation rule, we have to use our exponential differentiation rule to

do this
dy — 4x 5 4x
- 6(e** + 5)°(4e™)
dy — 4Xx (4% 5
i 24e**(e** + 5)

fG) = e + e

1
Firstly we need to write this as f(x) = (e2* + e™2¥)2
Here we have a mix of 2 types (harder power and exponential)
Recall the rule for harder powers:
“bring the power down to the front (and multiply it by the number at the front if there is one), then subtract
one from the power (keeping what is inside the bracket the same) and then multiply by the derivative of what

is inside the bracket”

Recall the rule for exponentials:

“copy the entire exponential and then multiply by the derivative of the power”

We deal with the harder power since that is the main function, but when we differentiate inside the bracket
which is part of the harder power differentiation rule, we have to use our exponential differentiation rule to

do this
1 1
flix) = E(ezx +e ) 2(2e* + (=2)e™*)

f'(x) = (32x - e_zx)(ezx + e—Zx)—%

e2X _ g—2x

f'O=rre=
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y = In(sinx)

Here we have a mix of 2 types (log and trig)

Recall the rule for logs:

derivative of argument

“This turns into to a fraction which looks like . Notice how the [n disappears”

copy of argument

Recall the rule for trig:

“Change the trig function to what it is meant to go to (keep the angle the same) and then multiply by the
derivative of the angle”

Our 6 trig functions that we have to remember are:

sin = cos (we have this one in this example)

cos = —sin

tan = sec?

sec = sec tan

cosec = —cosec cot

cot = —cosec?

We deal with the log first since that is the main function, but when we differentiate inside the argument part

which is part of the log differentiation rule, we have to use our trig differentiation rules to do this

dy cosx

dx ~ sinx

dy

d_x = cotx
y = In(1 — 2x)3

Here we have a mix of 2 types (log and harder powers)

Recall the rule for logs:

derivative of argument

“This turns into to a fraction which looks like . Notice how the [n disappears”

copy of argument

Recall the rule for harder powers:
“bring the power down to the front (and multiply it by the number at the front if there is one), then subtract
one from the power (keeping what is inside the bracket the same) and then multiply by the derivative of what

is inside the bracket”

We deal with the log first since that is the main function, but when we differentiate inside the argument part

which is part of the log differentiation rule, we have to use our harder power differentiation rules to do this

dy 3(1-2x)%(-2)
dx ~ (1—2x)3

dy —6(1-2x)*

dx ~  (1—2x)3

dy 6

dx~ 1-2x
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f(x) = sin® 4x

This is one that students so often get wrong.

We have to first write the trig to a power in a more familiar way

f(x) = sin3 4x = (sin4x)3

Here we have a mix of 2 types (harder power and trig)

, we have to use our

flx) =

f'(x) = 12 cos 4x (sin 4x)?

f'(x) = 12 cos 4x sin? 4x

Product and Quotient Rule Examples

d
y = 2x(x? — 1)°.Find %

y = 2x(x?—1)°

We must use product rule here since we have one of the 6 differentiation types (easy power, harder power,
In, exponential, trig, inverse trig) multiplied together (here we have an easy power and a harder power).

Important: People often fall into the trap of not thinking that product rule is necessary here, because they fail
to realise that the easy power counts as a type so we have multiplication of 2 of the types.

d d d
Way 1: Use the formulay = uv = Dy
dx dx dx

y = 2x(x?—1)°
Note: We call one function u and the other v. It doesn’t matter which we call u or v since the formula is

dy de ><du
dx_u dx v dx
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We are just multiplying and then the two multiplications. Multiplication can be done in any order and
so can the addition be done in any order afterwards.

Let’s call the pink function u and the blue function v
u=2x,v=_(x%-1)°

We differentiate each

W 52— 1)t 2
rg = 50 = D)* (20)
Plug into the formula Wy 2
dx dx dx
d - .
D 2x(5)(x — D*(2x) + (% — 1)°
dx
Simplify by re-ordering the constants from each term. Let’s colour code to explain this.
d
=25~ D)+ (€ - D)
d
d—z = 2002 (x2 — 1)* + 2(x2 — 1)°

Way 2: Understand what formula is telling us

y = 2x(x? —1)°

The formula basically says in English, differentiate one function at a time

(differentiate 1st function)(copy 2" function)+(copy 1stfunction)(differentiate 2"d function)

Z—i’ =2(x% — 1)% + 2x(5)(x% — 1)*(2x)

simplify

dy _ 2002 4 2 5
dx—ZOx (s -—1D*+2(x*—-1)

We must use product rule here since we have one of the 6 differentiation types (easy power, harder power,
In, exponential, trig, inverse trig) multiplied together (here we have an easy power and an exponential).
y dv du

d
Way 1: Use the formulay = uv = LUt

dy dv du
—=UX—+UVX—
dx dx dx
We are just multiplying and then the two multiplications. Multiplication can be done in any order and

so can the addition be done in any order afterwards.

Let’s call the pink function u and the blue function v
u=x%v=e*

We differentiate each

dv
dx
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. d dv du
Plug into the formula e TR Ry
dx dx dx

dy_

I = ) +e”

Simplify by re-ordering the 2x in the second term

d
Y x%e* + 2xe*
dx

Way 2: Understand what formula is telling us

y =x’e

The formula basically says in English, differentiate one function at a time

(differentiate 1st function)(copy 2" function)+(copy 1stfunction)(differentiate 2nd function)
d .
& (2x)e* + (x*)(e*)

dx

Simplify

—= = 2xe* + x%e*
dx

We must use quotient rule here since we have division of one of the 6 differentiation types (easy power,
harder power, In, exponential, trig, inverse trig) (here we have an easy power and an easy power type)

du dv
: N
Way 1: Use the formula y = . => i
3x+1
Y=o +1
Note: We call one function u and the other v.
du_ . dv
d_y _ Viax  “idx

dx

This time it MATTERS which we call u or v since we are subtracting and the
, not the numerator. Subtraction cannot be done in any order. For example,
4 — 2isnotthesameas 2 — 4

So we must call u the numerator (pink function) and v the denominator (blue function)
u=3x+1,v=2x+1
We differentiate each
dv
i

P v
dx dx

. d
Plug into the formula - >
dx v
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dy (2x+1)(3)—GBx+1)(2)
dx (2x + 1)2

Simplify the numerator

d_y_(6x+3)—(6x+2)

dx (2x + 1)?
dy 1
dx ~ (2x + 1)?

Way 2: Understand what formula is telling us

The formula basically says in English:

(copy denominator)(dif ferentiate numerator) — (copy numerator)(dif ferentiate denominator)
(denominator)?

dy (2x+1)(3)—GBx+1)(2)
dx (2x + 1)2

Simplify the numerator

dy (6x+3)—(6x+2)
dx (2x + 1)?

dy 1
dx  (2x + 1)?

Ty

We must use quotient rule here since we have division of one of the 6 differentiation types (easy power,
harder power, In, exponential, trig, inverse trig) (here we have an easy power and a log type)

du dv
: _u_dy_ Vo Vi
Way 1: Use the formula y = . => i
X2
= Inx
Note: We call one function u and the other v.
du_ dv
d_y _ Viax  “idx

dx

This time it MATTERS which we call u or v since we are subtracting and the
, not the numerator. Subtraction cannot be done in any order. For example,
4 — 2isnotthesameas 2 — 4

So we must call u the numerator (pink function) and v the denominator (blue function)
u=x%v=Ilnx
We differentiate each

dv 1
dx «x

P v
dx dx

. d
Plug into the formula - >
dx v
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Simplify the numerator

dy 2xIlnx-—x
dx~  (Inx)?

Way 2: Understand what formula is telling us

~Inx

The formula basically says in English:

(copy denominator)(dif ferentiate numerator) — (copy numerator)(dif ferentiate denominator)

(denominator)?

dy (Inx)(2x) — x? (%)
dx (Inx)2

Simplify the numerator

dy 2xIlnx—x
dx ~  (Inx)>2

Product and Quotient - Getting Into Certain Forms

y = (x + 1)*(2x — 2)5. Show that% =2(9x + 1)(x + 1)3(2x — 2)*

y = (x + 1)*(Q2x — 2)°
We must use product rule

Z_z =@+ D*G)2x —2)*(2) + 2x — 2)5 (@) (x + 1)3

Simplify by multiplying constants and re-ordering. Let’s colour code this for ease of explanation.

Z_z =@+ D*G)2x —2)*(2) + 2x — 2)5(4) (x + 1)3
;i—i: =10(x + D*(2x — 2)* + 4(2x — 2)°(x + 1)3

To simplify further and get into the required form we must factorise by taking out what is common to both

terms. Let’s colour code this again for ease of explanation.

% =100x + D*Q2x — 2)* + 4(x + 1)3(2x — 2)5

Take out the HCF of the pink terms
Take out the HCF of the blue terms
=2(x+1) 2x—-2)']

Notice how we subtracted the powers in order to get the powers of the terms inside the square bracket (or
asked ourselves what power we need to add to the power we have outside the bracket to end up with the
power we want)

= 2(x +1)°(2x - 2)'] ]




© MyMathsCloud

Simplify again
=2(x+132x—2)*OOx +1)

=209x + 1)(x + 1)3(2x — 2)*

2(x+6)

_ x%—4x+12
(x-3)3

Y= "oy

. Show that v _
dx

_x2—4x+12
YT T -3

We must use quotient rule

dy (x—3)*Qx—4)— (x* —4x +12)(2)(x - 3)
dx (x —3)*

Re-order: Bring the constant of 2 to the front of the second term in the numerator

dy (x—3)?(2x —4) — 2(x — 3)(x* — 4x + 12)
dx (x —3)*

We still have not achieved the required form. There are 2 ways to proceed to do this. Since the powers are small and it is easy to

simplify we don’t have to factorise straight away

Way 1: Factorise the numerator straight away Way 2: Simplify the numerator first

dy (x—3)20Q2x—4)—2(x—3)(x? —4x + 12) This is not always the best method as it can be hard to

dx (x—3)* factorise the numerator after in order to cancel
Take out the HCF of the pink terms in the numerator dy
dx (x—3)3
dy _(x-3) ]
dx (x —3)*
dy 2x*—10x+12—2x*+8x — 24
dx (x—3)3

Collect like terms

dy _ (x=3)[ ]
dx (x—3)4 dy _"2x-12
dx (x—3)3

dy _ (x=3)[ |
Factorise the numerator

dx (x—3)%
dy 2(x +6)
dx = (x—3)°
dy —2x-12
dx  (x-3)3
dy  2(x+6)

dx__(x—3)3
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_ Vx?+1 dy _ —(x+1)
y=- Show that o N e

x?+1

T ox—1

Firstly, let’s rewrite the numerator using an exponent

1
(x2+1)2

Tox—1

We must use the quotient rule

1 1 1
dy (=D (5) 2+ 177020 - ()2 +1)2
dx (x—1)2

1
Simplify the numerator by multiplying constants in first term and rewriting (x% + 1)z

x(x—1) >
Va2 +1
dy Jeri1

dx (x—1)2

Way 1:

Way 2:

Multiply every term in the numerator and
Work on each of the numerators and

denominator by Vx? + 1 to kill the fractions
denominators separately

Note: This is just multiplying through by \/j:_:i
X(X - 1) \/2—
———Vx?+1
dy _Vx?+1
dx x —1)2 _
=1 p 20— T T VR IXVA O
We get a common denominator in the numerator ay _Vx2+1

dx
x(x—1) x2+1

QZ\/xz-l—l_\/xz-}-l
dx (x —1)2

(x—1)2Vx%2+1

dy x(x—1)-(x*+1)
dx (x—1)2x2+1

Combine fractions in the numerator

Expand the numerator

x(x—1)— (x?2+ 1)

2 a2
ﬂ_ T ﬂzx xX—Xx 1
dx (x—1)2 dx  (x—1)2Vx2 +1

Simplify the numerator Combine like terms in the numerator

—-x—1

dy —(x+1)

dy _ Vxz+1 dx  (x—1)2xZ+1
dx (x—1)2

d —x—1

oA —_ (x — 1)?

dx  xZ+1

“keep change flip”
dy —x-1 1

= X
dx  x2+1 x+Vx2+1

d_y _ —(x+1)
dx  (x —1)2VxZ+1




y= ln(x +Vx2 + 1). Show that Z—z =
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1
Vx2Z+1

y=1n(x+ x2+1)

We must use the log differentiation rule. This turns into to a fraction which looks like

derivative of argument
copy of argument

1. . 1
d_y_ 1+?(xZ +1)72(2x)

dx

x+VxZ+1

1
Multiplying the constants in the second term in the numerator and rewrite vx? + 1as (x? + 1)z

1+—2—
dy_~ VxP41
dx  x++VxZ+1
Way 1: Way 2:
Work on each of the numerators and denominators
separately
X x
1+ ——
d_y _ VxZ+1 d_y _ 1+
Wox dx T x AL
We get a common denominator in the numerator p 1 + X
V 24 vx2+1
2 A
Al X dx  x +Vx? ¥ 1
dy _VaTi1 Vel
dx x+vVx2+1
dy +x
Combine fractions in the numerator dx (x+vVx2+1)
x+VxZ+1
dy  Jx?+1 “Cancel” common factors
dx  x++VxZ+1
dy  ATAi+s
dx X2 ¥ T+l 1)
d x+Vx?+1
_xrTVe T x++/x2+1
dx vx2+1 dy 1
dx  VxZ+1
“keep change flip”
dy el 41 y 1
dx Vx? +1 24+ 1
“Cancel” common factors
dy x+xi+1 « 1
dx Vx? +1 4241
dy 1
dx  xZ+1




© MyMathsCloud

_ox-1 ﬂ: x+c
y——mshowthat ™ km,where c,k,p EN
x—1
y=—7
(x+1)2

Use Quotient Rule

1 1 1
dy (+D2D) - (-1 (3)x+1)72
dx x+1

Reorder the constants in the numerator

(NI

11 1
dy (ot D)T—3G—D0 1)
dx x+1

To get the form that the answer wants we need to factorise the numerator by taking out what is common,

which is and the lowest power is

gy G+ -5G-1)]
dx x+1

Notice how we subtracted the powers in order to get the powers of the terms inside the square bracket (or
asked ourselves what power we need to add to the power we have outside the bracket to end up with the
power we want)

Simplify what is inside the square brackets

dy_(x+1)‘%[x+1_lx+l]

2 2
dx x+1

Simplify again

i 3
dy (1) 2[7x+7]
dx x+1

Use indices rules on the common terms. The best way to think of this is that anytime we move a term

between the numerator and denominator we change the sign of the power

143
ay _ 23

dx 1

(x+1) (x+1) 2

1.3
dy 32%¥+3
_ 2777
dx (4 1)1+

1.3
dy _2*+3
_2"77
dx (x+ 1)z

a
Use indices rule x> = 3/x2. Note when b = 2 we don’t write it.

O
dy 2**3

dx  [(x + 1)3
We multiply all terms by 2 to get rid of the fractions i.e. we multiply by%

dy  x+3

dx 2. [(x+ 1)3

I ~c=3k=2p=3 I




