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Differential Calculus - Lesson 2

Derivatives of More Complicated Expressions
LI

o Differentiate expressions involving combinations of powers of x.
SC

Sum and Difference Rules.
Indices Rules.

Expanding brackets.

Splitting algebraic fractions.
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Example 1
Differentiate y = is, :
X
4
Y = INED
y = 4x ’
y' = -12x"
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Example 2
Differentiate y = - 76 .
2 X
5
y —
2 x°
_ _ L -6
Y = 2 X
y' = 21x"’
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Example 3

Differentiate y = (x + 2)(x - 7).

=x+ 2)(x - 7)
x° +2x -7x - 14

< < ~<
I

= x°-5x - 14

y =2x-5
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Example 4
5
Differentiate y = 3 —7x
4 x
y = 3 - x°
4 x’
y = 3 _ x°
4x’ 4x’
_ 3 71
y = 4 X 2 X
yl _ _2_1X—8 4 ix3
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Example 5
Differentiate y = x - 1) (2x + 9) :
X
(x - D(x + 9)
Y = >
X
o x - x+9x -9
Y = 2
X
x° + 8x -9
Y = >
X
x° 8 X 9
Y = > T 2 2
X X X
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Example 6

. : _ _ 1
Differentiate y = (3 \/7) (1 + W)

o) (e

y =3 —L vx -1
y =2 + 3x 5 112
v 3 Lz 1 e
A 2~
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Example 7

Prove that the derivative of a quadratic function
is a linear function.

Let y = f (x) be aquadratic function, i.e. let,

y = ax’ + bx + ¢ (@ = 0)

y =2ax + b

As a = 0, 2a # O; hence, the
derivative y ' = 2ax + b isalinear function.




M. Patel December 2018

Example 8

Prove that the derivative of a cubic function
is a quadratic function.

Let y = f (x) be a cubic function, i.e. let,

y = ax’ + bx® + cx + d (@ = 0)

y 3ax’ + 2bx + ¢

As a = 0, 3a + O; hence, the derivative
y' = 3ax’ + 2bx + ¢ isaquadratic function.
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CfE Higher Maths
pg. 215 - 217 Ex. 9B

Q3,4,5a,b,c,e h,j kI m,
6,7a,b,c,f,8a,b,d

10
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Questions
3 For each of these functions:
I express the function in differentiable form
ii differentiate the function with respect to x.

a y=(x-3)x+5) b fix)=@4x+1)2x-3)
c y=x(x+3)x-2) d y=(@x+2)x"+3x-4)
e gx)=2x(x-1)> f y=(x+1)x-3)>

g y=x+4)x+1)(x-2)

4 For each of these functions:
i express the function in differentiable form
ii differentiate the function with respect to x, expressing the answer with positive

indices.
5 7 1
a y=z b y=4 A}
1 2 4
d f(x)__ﬁyz e g(.r)=4v3——Y5 f V=ge
1 4 3 . 3
)= 8x+5-— h y=—-= i flx)=-—73-5x-6
g ) 2 y PERN" fl(x) 2

5 For each of these functions:
i express the function in differentiable form
ii differentiate the function with respect to x, expressing the answer in root form.

a y=28Jx b y=3x? c f(x)=12(#x_3)

. X
3(of 4 1 5
k ),:—( X ) I y= m g().‘)=
2 8(5):6) 2(3 ):2)

1"



M. Patel

December 2018

6 For each of these functions:

-

express the function in differentiable form

differentiate the function with respect to x, expressing the answer with positive
indices

2 3x? -5 4 x°
yzr r4 b y= rxz X ¢ flx)= t\:
2 _ _ 4 2 _ gy
g(x) = X +Y52x 3 _ 12; f y= X 6:1; 2
N CE ) (G B (3-x)(1+ 2x)  (x=2)(2x + 1)
y= 2 i 2 y= 3

7 Differentiate these functions.

d

y=x(x-3) b f(x)= %(xz - 1)

sw-0-F>-g) Gy

8 Differentiate these functions.

r_2—x3 ‘_(x—2)2 (x
F)==7 boy=T d  h(x) Py

12
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Answers
3 a P2+&-15 4 a 5x7° 5 a 8x*
2x + 2 _% 4
b 8x2—10x-3 ", v
i . b 7x b x°
16x —10 28 )
c X +x*-6x X 33x
C ir‘3 3
3x7 +2x -6 2° 3 c 12x7
d x*+5x*+2x-8 T %
3x2 + 10x + 2 d Ix7 7
4 3 2 e X’
e 2x —4x + 2x _ 313 =
8x* — 12x2 + 4 3 s ~rs
x° —12x° + 4x e 4y — 2y
5 p B i 1
f x 5x* +3x+9 l_?+12x2 h 4x
3x* -~ 10x +3 ¢ 4 L
g8 *+3x2-6x-8 34 h
2 - 7 j o 9x7"
3x"+6x—-6 o 8x 4 5 — x2 e
26T
721 +8 e
' k 2x°
h  4x2 — 3x7! 2 ,
12 i 39 xb
x* x° &
i 3x*-5xr-6 I g
3
= - _% 203x"
m %1_%
_ 5
33
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