2012 Higher Maths Paper 2 – Questions & Answers

          by G Fyfe, Perth College

1)
Functions f and g are defined on the set of real numbers by
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Find expressions for:
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b)
Show that 
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 has no real roots.
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2a)
Relative to a suitable set of coordinate axes, Diagram 1 shows the line 
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intersecting the circle 
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 at the points P and Q.
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Find the coordinates of P and Q.
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b)
Diagram 2 shows the circle from (a) and a second congruent circle, which also passes

through P and Q.
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Determine the equation of this second circle.
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3)
A function f is defined on the domain 
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Determine the maximum and minimum values of f.
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4)
The diagram below shows the graph of a quartic 
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, with stationary points
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On separate diagrams sketch the graphs of:

a)
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b)
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5)
A is the point (3, −3, 0), B is (2, −3, 1) and C is (4, k, 0).
a)
(i)
Express 
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 in component form.


(ii)
Show that 
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b)
If angle 
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, find the possible values of k.
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6)
For 
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, sequences can be generated using the recurrence relation
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a)
Why do these sequences have a limit?
2

b)
The limit of one sequence generated by this recurrence relation is 
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Find the value(s) of x.
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7)
The diagram shows the curves with equations 
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The graphs intersect at the point T.
a)
Show that the x-coordinate of T can be written in the form 
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b)
Calculate the y-coordinate of T.
2
End of Question Paper

Answers
1a)
(i)
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(ii)
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b)
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2a)
Line is 
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Meet when 
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At P, 
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At Q, 
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P is (−3, −1), Q is (1, 7)
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b)
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Centre of first circle is (3, 1) which we will call C, 
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Shape is “symmetrical” so we need the midpoint of PQ which is (−1, 3) which we will call M.
Journey 
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 so this is also the journey from M to the second centre.
Second centre is At P, 
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Second circle is 
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Left: 






Right:
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T. Pts occur when 
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Max value of 6 (when x = 0)
 
Min value of −2 (when x = 2. Note there is no need to check for nature.)
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Basic shape should be like this.
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b)
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which means turn upside-down then raise 2.
5a)
(i)
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(ii)
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b)
The first really difficult question:
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Cross-multiply then square each side:
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6)
A frightening question which many students would miss out altogether – “we have never

done anything like this”. The sequences discussed are interesting but part (b) in my opinion goes beyond the bounds of acceptability.

(The formula is a whole family of recurrence relations which involve different decimals depending on the angle chosen. For example, an angle of 18° gives the rule 
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a)
The domain for x is 
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 is a number strictly between 0 and 1.

A recurrence relation 
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 converges if and only if so 
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Another unsatisfactory question where most students are going to lose all but the first mark 

because of an obscure piece of technique. There must be better ways to test students on the laws of indices and logs than this!
a)
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Diagram 2





Diagram 1
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(or use g, f, c formula)
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