Lesson 6
A-Level Pure Mathematics: Year 2
Differentiation 111

The functiony = € has the remarkable property of being its own derivative

The Derivativeof y = €

dy X
If vy = & then == =
y = € then i €

6.2 TheValueof e

eis the number 2.71828 18284 59045 23536 02875 ...

Like = this is an irrational number and likeit crops up in many surprising places
throughout mathematics.

6.3 Differentiating Exponentiated Functions
The Product Rule and The Quotient Rule can be applied to situations where the
exponential function is involved. So too can The Chain Rule, as follows,

The Chain Rulefor y = e’ ®

ify=el® then% = e @i




6.4 Examples
Differentiate each of the following,

(i) y=eB¥+5¥ ( Chain Rule Example )
(i) y=xe> ( Product Rule Example )
(i) = % ( Quotient Rule Example )

Teaching Video http://www.NumberWonder.co.uk/v9028/6.mp4

Watch the video and
then write out the
solutions here

[

[ 3,3,3marks]


http://www.NumberWonder.co.uk/v9028/6.mp4

6.5 Exercise
Marks Available : 50

Question 1
Differentiate each of the following with respectxto
(i) y=¢ (i) y=¢*

[ 2, 2marks]
(iii) y=8e¥+6e> (iv) y= 14¢€

[ 2,2marks]

— . 4

(v) y=e™ (Vi) y=-—x

[ 2,2marks]
Question 2

Remembering that when dividing same base indices subtract, differentiate the
following with respect t,

e7x
y = P
[ 2marks]
Question 3
By first expanding the brackets, differentiate with respegt to

y = e3x(e4x n 7e—9x>

[ 3marks]



Question 4

Use The Product Rule to differentiate each of the following with resp&ct to
Simplify to obtain an elegant answers.

(i) y=x¢e (i) y=xeX

[ 3, 3marks]

Question 5

Use The Quotient Rule to differentiate each of the following with respect to
Simplify to obtain elegant answers.

: e
(i) y==
[ 3marks]
2
(i) y=25

[ 3marks]



Question 6

A curve has equatiory = x€*

. . dy
Find —
(1) in I

[ 3marks]

(i) Find the equation of the tangent to the curve wher®
Draw this tangent onto the graph, above.

[ 4 marks]



Question 7

X+ 2
A h ti = —
curve has equatiory 1 3
. . dy
Find —
(1) in Ix

[ 3marks]

(i) Find the equation of the normal to the curve wkenl
Draw this normal onto the graph, above.

[ 4 marks]



Question 8

A curve has equatioy

(1) Find an expression fo%

[ 3marks]

(i) Find the equation of the tangent to the curve wherl
Draw this tangent onto the graph, above.

[ 4 marks]
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