Higher Homework 10: Unit 1 Revision
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The above sketch shows the graph of the function 
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(a)
Find the coordinates of the stationary points and determine their nature.

(b)
State the range of values of k for which the line 
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 intersects the graph in three distinct points.

2.
For each of these L.R.R.’s state, with reasons, whether there is a limit.


Where there is a limit, determine its exact value algebraically.


Where there is no limit, write down the first 5 terms of the sequence.
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(b)
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(c)
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(d)
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This diagram shows the graph of a cubic function 
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On separate diagrams sketch the graphs of:


(i)
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(ii)
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(iii)
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(iv)
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(v)
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(vi)
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(vii)
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4.
Differentiate each of the following w.r.t. x.


(a)
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(b)
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(c)
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5.
A is the point (4,1), B is the point (-6,-1) and C is (-4,9).


(a)
Draw a sketch of triangle ABC.


(b)
Find the equation of the median CE and the altitude BD.


(c)
Find the coordinates of the point of intersection of CE and BD.
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The tangent to the curve 
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 at the origin is sketched here. So is the line 
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Calculate the size of the angle between the two lines.

7.
A box without a lid has a square base of side x cm and height h cm.

(a)
Given that the volume of the box is 500 cm
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, show that the surface area of the box in square centimetres is given by
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(b)
Find the dimensions of the box that minimise the surface area.

8.

A gardener feeds her trees weekly with “Bioforce, the wonder plant food”. It is known that in a week the amount of plant food in the trees falls by about 25%.

(a)
The trees contain no Bioforce initially and the gardener applies 1g of Bioforce to each tree every Saturday. Bioforce is only effective when there is continuously more than 2g of it in the tree. Calculate how many weekly feeds will be necessary before the Bioforce becomes effective.

(b)
(i)     Write down a recurrence relation for the amount of plant food in the tree immediately


         after feeding.


(ii)     If the level of Bioforce in the tree exceeds 5g, it will cause leaf burn.


          Is it safe to continue feeding the trees indefinitely?

9.
Write down an equation for each of these log or exponential functions.
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10.
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. Find the equation of the tangent to this curve at the point where 
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11.
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 in its simplest form.

12.
(a)
Draw, on the same diagram, sketches of the graphs of the straight lines   
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and 
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(b)
Calculate the acute angle between the two lines.

13.
Find all real solutions of the equation  
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