C3 : DIFFERENTIATION   (Year 13 Mathematics) 


1)  Given that 
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2)  Find 
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3)  Differentiate 
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4)  (a)
A curve has equation 
[image: image6.wmf]2

1012

xx

yeex

=-+

.  Find 
[image: image7.wmf]dy

dx

 and 
[image: image8.wmf]2

2

dy

dx





[3]

(b) The points P and Q are the stationary points of the curve.

(i)
Show that the x-coordinates of P and Q are given by the solutions of the equation
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(ii)
By using the substitution 
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are ln2 and ln3.
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(iii)
Find the y-coordinates of P and Q, giving each of your answers in the form 
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(iv)
Determine the nature of each stationary point.
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5)  
A cup of coffee is cooling down in a room.  At time t minutes after the coffee is made, its temperature is x°C, where








[image: image12.wmf]40

1570

t

xe

-

=+



(i)

Find the temperature of the coffee when it is made.
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(ii)

Find the temperature of the coffee 30 minutes after it is made.


[2]


(iii)
Find how long it will take for the coffee to cool down to 60°C and calculate the rate at 

which the temperature is decreasing at this time.
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 [based upon AQA June 2005]
6)  
In a timing device, sand falls through a small hole to form a conical heap.  As the cone forms, the height, h cm, remains equal to the radius, r cm, of the heap.

a)  The volume of the sand after t minutes is V cm³.  Explain why 
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b)  The sand falls through the hole at a rate of 3 cm³ per minute.  Find the rate at which the height of the heap is increasing at the instant when h = 2.  Give your answer to 2 significant figures.
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The topics that I need to study further are …
Name: …………………………….
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