Y1 DIFFERENTIATION 1

—
= Obijective

Understand and use the gradient function.

2.1 The Gradient Function

The gradient at a given point is defined as the
gradient of the tangent to the curve at that point.

The gradient function, or derivative, of the curve
y = f(x), is written as

2.2 Rules for Differentiation
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lesson link: parkermaths.com/y1diff

To differentiate functions of the form f(x) =a, f(x) =kx and f(x) = x", where a and k are constants.

Function Gradient Function Example
(Derivative) P
—— The gradient of a horizontal line is O.
y-a Y _o yos Y _o & I
dx dx
y = kx dy _ K y=3x . dy _ sk Y= kx is a straight line with gradient k.
dx ax
n dy n-1 3 dy 2
=X —= =X =X, —=3X
y dx y dx
@ Examples: Rules for Differentiation
2.2e. 2.2p.
(a) Differentiate y = x5 (a) Differentiate y = x”
1
multiply by the power I
dy _ 5'4/ :
de 7% N subtract 1 from the power :
: :
(b)  f(x)=x"2. Find f'(x). L (b))  f(x)=x5. Findf'(x).
1
1
fiix)=-2x" !
1
__ 2 |
x? \\ This last step it not |
strictly necessary, |
41 but it is often useful | y
© X to rewrite your C©  —x*
dx . dx
ixé _ E,\,é answer in this form !
dx 3 / 1
1
1 |
i !
Bx3 :
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2.3e. (a)

Find the gradient of the curve y = x?
at the where point x = —2.

This means ‘evaluate the dy Py
derivative at x = -2’ dx
d
N dy = 2(-2)
X x=-2
-4
(b) Find the gradient of the curve f(x) = x?
at the point where x = 9.
1 5 1
fi(x) = EX B
2x2
1 1
f'(a) = Ea
2(a)>

d
KF() =k F(x)

T
L dx

1

2.3e.

(b)
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@

Find the gradient of the curve y = x*
at the where point x = 1.

Find the gradient of the curve f(x)=x"
at the point where x = 3.

@ Examples: Rules for Differentiation

2.4e. Find the derivative of

@ f(x)= %x3

fi(x)==x?
1
(b) y=x2+x°-2
2
j—i:%x273x"‘
3
(©) f(x)=2x>-4x2 -9x+2x"

1

Fi(x) = 6x* —6x* —a—2x7>

2.5e. (a) f(x):G\/_—X—54. Find f'(x).

1

f(x) = 6x> —5x*

1

Fi(x)=3x2+20x°

8 2 i dy
b =2XJX-—=+—. Find —.
() y=2xlx 3x  3x dx
3 1 2
—2x* —8x 3+ = 1
Y X X3+ 3x
1 _4
@ — 3)(2 +§x 3 _Ex’z
dx 3 3

We first ‘prepare’ the

equation for differentiation.

2.4e.

2.5e.

Find the derivative of
@ f(x)=2x
1
(b)  y=X?+x*+6X
1 5 1
(c) f(x)=Zx2—3x2+x3+5
s L dy
(@ y=3IYx-=. Find -L.
dx
4 X .
b) f(X)=—-xX*vJXx+—=. Findf'(x).
(b) f(x) N 3l (x)
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