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9/6/17

Unit 1 : Differential Calculus - Lesson 1

Chain Rule Revision

LI

o Differentiating a composition of two or more functions.
sC
e Chain Rule in different forms.
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The Chain Rule

The Chain Rule tells us how to differentiate
a composition of functions

Lagrange Form

If y = f (9 (x)), then,

y' ' =f' (@) x g x)

(y dashed equals f dashed of g (x) multiplied by g dashed of x)

Leibniz Form

If y = f(g(x)), thenletting u = g (x), we have that
y = f(u) and u = g(x) (i.e.,y isafunction of u
and u is a function of x); then,

dy _ dy  du
dx du dx
May 16-15:31
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Example 1
Differentiate y = (x° - 6 x + 2)°.

Lagrange Style

y = (x° - 6x + 2)°
y'=9(x3%-6x+ 2)%. 3x2 - 6)

= |y =9Bx2- 6)(x3 - 6x + 2)8

(y' = 27 (x% - 2)(x3 - 6x + 2)8)

Leibniz Style
Let u = x3 - 6 x + 2. Then,

y =u’? , u=x3-6x+ 2
. dY_ 8 dLl_ 2
.du—9u , dx—3x 6

dy _ dy  du

dx  du dx

dy

- _ 8 2 _

I 9u8 x (3x 6)
= d—y=9(3x2—6)(x3—6x+2)8

dx

Mar 1-14:16



001 - Chain Rule Revision.notebook June 08, 2017

Example 2

1
14 (6 x - 5)*

1
14 (6x - 5)*

Differentiate y =

_ 1 _ 54

'—_i _ -4 -1
y' = 14(6x 5) . 6

= y'=—1—72(6><—5)'5

o 12
Y 7Gx - 5)°

Mar 1-14:16
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Example 3

Differentiate y = sin 3 2x.

y = sin®2x
y = (sin2x)?®
| : d :
— 5-1 —_
y 5 (sin 2x) C dx (sin 2x)
= y' = 5(sin2x)* . 2 cos 2x
= |y ' = 10 cos 2x sin * 2x

Mar 1-14:16
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Example 4

1
cos (xz) .

. 1
T s (x7)

s (3]

o e ()] e )]
oyt = feos ()] [-sn ()] 2
v s 2xsin(xd) eos (69)]

. 2 X sin (xz)
cosz(xz)

Mar 1-14:16

Differentiate y =

<<
I
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AH Maths - MiA (2" Edn.)

epg. 48 Ex. 43 Q1-5.
epg. 49 Ex. 44 Q1- 3.
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Ex. 4.3

1 Find the derivative of each of these expressions.

a (3x + 4)° b 3(2x — 5)* ¢ 1 %% — 1) d sin (x?)

2 Find f'(x) given

a f(x) = cos7x b flx) =(2x*+ 42— 1)* ¢ f(x) = sin (222 — 5x)
8 Find 2 given th
1n aglvent at
1 L1 _ 3 L1
T T+ 1 Y= Gx + 1?2 €Y= Gx+ 2y ol g

4 Use the fact thatx®° = Fﬂ-()x radians to help you differentiate these expressions.

a sinx° b cosx® ¢ sin (2x + 30)°

5 Differentiate these expressions.

a sin (cos x) b cos (cos x) ¢ sin (sin x) d cos (sin x)

Ex. 44

. dy
1 Find — for each of these.
dx

a y=sin’3x b y=cos’(sinx) ¢ y= (x+ sin 3x) d y = cos (sin’

2 9

2 Differentiate

: 1 1
a cos (2x + — -
a cos” (2x +4) b sin? (3x + 1) € oS ( 2+ 2x+ 1)
3 Find the derivative of
1 b 1 1
——— e — c
cos (x? + x) sin (cos x) sin (3x + 2)
Jun 19-11:45
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Answers to AH Maths (MiA), pg. 48, Ex. 4.3

1 a 18Gx + 4)° b 24(2x — 5)
c S6x+2)3x2+2x—1)* d 3x?cos(x?)
2

e 3cosxsin‘x

[

a —7sin7x
b  4(6x% + 8x)(2x? + 4x> — 1)3

¢ (4x — 5) cos (2x? — 5x)

. 3 . 6 27
’ (3x + 1)? (3x + 1)° (3x + 2)*
COS X sin x
d —_ 3 e — 5
sin® x cos® x
4 a %cosx" b —%sinxo

c ggcos (2x + 30)°

—sin x cos (cos x) b sin xsin (cos x)

wn
-

¢ cosxcos (sin x) d —cosxsin (sin x)

Answers to AH Maths (MiA), pg. 49, Ex. 4.4

1 a 65sin3xcos 3x

b —2cos(sinx).sin (sinx).cosx
¢ 2(x+ sin 3x)(1 + 3 cos 3x)
d —2sin (sin® x) sin x cos x
2 a —6cos?(2x+ 4)sin(2x + 4)
6 cos (3x + 1)
B ———
sin® (3x + 1)
¢ sin ( 1 ) ix1 2
x4+ 2x+ 1) (x2+ 2x + 1)2
5 (2x + 1) sin (x? + x) sin x cos (cos x)
cos? (x? + x) sin? (cos x)

3cos(3x+ 2)
2 (sin 3x + 2))?

c —

Jun 1-11:51



