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Differentiation Exercise 11

Sum and Difference Rule

5. y:2x—g
y=uzv u and v are functions in x X
ﬂ du dv

:—i—
dx dx dx

Example
y =2x° +5x°

% =2(3)x*+5(2)x = 6x*> +10x
X

Exercise 1

Find g—y of the following

X 2
) 6. y=—X——
1. y=3x"-xXx 5 X

2. y=120x>-21x+2

2 2
3. y=-3x3-—x-1
3 31
5x®  x°

4. y=9x"-12x>-2
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) w1 Chain Rule
TS5 T 52
22X y=u" u and v are functions in x
dy _dy du
dx du dx
Example
y =(2x* +3)°

u=2x>+3, therefore (;_u =4x
X

y=u®, therefore dy _ 5u’

du
dy _dy du
dx du dx
=5u* x 4x
=5(2x* +3)* x4x = 20x(2x* + 3)*
33X -2x+4
B X Or differentiate directly
y=(2x*+3)°
% =5(2x° +3)* x4x = 20x(2x* +3)*
X
Exercise 2
Differentiate the following equation upon x.
1. y=(2x+3)°
y- 5x° —7x+4
2x2

2. y=(2x*+3x+3)
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2 1
3. =(=+3x%? 6. =
y (x ) Y 2X+3
5 2 5
4, =(S5+=)° 7. =——
y (x2 x3) y (5x° +3x)?
6
5. y=3(4x"+3x)* S Y=y v ax—ay



10. y
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y = 2 Product Rule
T 02 7\2
~(2x-7) y=uv  uand v are functions in x
dy du dv
L =V—+U—
dx dx dx
Example
y = (2x+3)(3x> —2x* = X)
u=2x+3 v=3x"-2x"-x
d—u:Z ﬂ:9x2—4x—1
dx dx
dy du dv
—~=V—+U—
dx dx dx
=(3x* = 2x* = X)(2) + (2x + 3)(9x* — 4x —1)
Or differentiate directly
y = (2x+3)(3x> —2x* = X)
% = (3x* = 2x* = X)(2) + (2x +3)(9x* —4x -1)
X
3 Exercise 3
Find f’(x) of the following equation

BPY WYY
8(9x" +21x) L f(x)=x2(2x+3)
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2. f(x)=x>(2x*+3x)° 5. f(x)=(7x+6)*(3x* -12)*

X 2y-3
3. 1(x)=70x+3x) 6. f(x)=(Bx+1)°x"

4, f(x)=(x*-12x)(5x+11)*



Quotient Rule

u .
y=— u and v are functions in x
Vv

du dv
dy _Vaxdx
ax v?
Example

XZ

y= 2x+1
u=x? v=2x+1
d—u:2x ﬂ: 2
dx dx

du dv
dy _Vax dx
dx v?
dy  (2x+1)(2x)—x*(2)
dx (2X +1)

_AXE+2X-2X2 22X +2X
(2x+1)° (2x+1)*

Or differentiate directly

2

X
Y= 2x+1
dy  (2x+1)(2x)—x*(2)
dx (2x +1)°
_ AP 4+2x-2%0  2X% +2X
T @2x+D)? (2x+1)7?
Exercise 4

Find the first derivative of the following equation
1.

_x+1

x-1

2x% -2
3x-1

2X

y= 2x3 —3x
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X+l 6. v— 23X
Y= e Y= 5(x? —3X)
x—1)°
2(x*-3)



ONE-SCHOOL.NET

2x*+3 X 13
y (3x—-12)° Y (2x—1)
_7x+1 5

Y e oxi12 ax+l



