2009 Higher Maths Paper II – Questions & Answers 

          by G Fyfe, Perth College

1)
Find the coordinates of the turning points of the curve with equation 
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2)
Functions f and g are given by 
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a)
(i)
Find 
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(ii)
Find 
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b)
Solve 
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3a)
(i)
Show that x = 1 is a root of 
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(ii)
Hence factorise 
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 fully.
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b)
Solve 
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4a)
Show that the point P(5, 10) lies on circle C1 with equation 
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b)
PQ is a diameter of this circle as shown in the diagram.

Find the equation of the tangent at Q.

[5]

c)
Two circles, C2 and C3, touch circle C1 at Q.

The radius of each of these circles is twice the radius of circle C1.

Find the equations of circles C2 and C3.

[4]
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5)
The graphs of 
[image: image13.wmf](

)

yfx

=

 and 
[image: image14.wmf](

)

ygx

=

 
are shown in the diagram.
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a)
Write down the values of m and n.

[1]

b)
Find, correct to one decimal place, the coordinates of the points of intersection of the two graphs in the interval 
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c)
Calculate the shaded area.

[6]
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6)
The size of the human population, N, can be modelled using the equation 
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N0 is the population in 2006, t is the time in years since 2006, and r is the annual rate of 
increase in the population.
a)
In 2006 the population of the United Kingdom was approximately 61 million, with an annual rate of increase of 1·6%. Assuming this growth rate remains constant, what would be the population in 2020?

[2]

b)
In 2006 the population of Scotland was approximately 5·1 million, with an annual rate of increase of 0·43%.

Assuming this growth rate remains constant, how long would it take for Scotland’s population to double in size?
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7)
Vectors p, q and r are represented on the 
diagram shown where angle ADC = 30°.
It is also given that 
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a)
Evaluate 
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b)
Find 
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End of question paper
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x = −1 or 3
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Curve has a local maximum at (−1, 17) and a local minimum at (3, 15)
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� EMBED Equation.DSMT4  ��� so x = 1 is a root, also � EMBED Equation.DSMT4  ��� is a factor.





(ii)	� EMBED Equation.DSMT4  ���
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a)	This is a difficult question. First it is helpful to notice a couple of things.





If we slide r along as in this diagram, we can see


that it makes a 60° angle with q.


However the arrows go “one in, one out” so we


need to bear this in mind if we are dotting r with q.





Also, using SOH CAH TOA in this triangle,
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So now
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b)	� EMBED Equation.DSMT4  ��� is the vector shown in the diagram.


Its length can be found using SOHCAHTOA or even


Pythagoras now that we know two sides.
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� EMBED Equation.DSMT4  ��� must be rewritten as � EMBED Equation.DSMT4  ��� which is shown.





� EMBED Equation.DSMT4  ��� can now be worked out in two ways:





Cosine Rule in left-hand triangle





	� EMBED Equation.DSMT4  ���
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(ii)	or Pythagoras as the diagonal of this rectangle
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	leading to the same answer.
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a)	I think this is an unsatisfactory question.


There are two ways a student might easily get caught out:





(i)	My first instinct was
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which gives an 18-digit answer! Hopefully students would realise this is far too large to be reasonable. The percentage rate must therefore be changed to a decimal. Correct is
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(ii)	Some students might ignore the supplied formula altogether and use the “appreciation” method. This is highly tempting and gives a completely reasonable-looking answer!
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b)	� EMBED Equation.DSMT4  ���	


   � EMBED Equation.DSMT4  ���





It would take 161·2 years





c)	


� EMBED Equation.DSMT4  ���





I reckon that integrating between 0·6 and 2·6 would not be penalised but,


for an accurate answer, we would need to work with more decimal places.





You might also spot that if � EMBED Equation.DSMT4  ��� then � EMBED Equation.DSMT4  ���





and there is a lot of cancelling in the arithmetic:		� EMBED Equation.DSMT4  ���


So a more accurate answer is





� EMBED Equation.DSMT4  ���





a)	m = amplitude = 3


n = periods in 360°/2( = 2





b)	Meet when � EMBED Equation.DSMT4  ���





	Now make sure to set your calculator to Radian mode to solve this.





	� EMBED Equation.DSMT4  ���


	


For heights, use fact that � EMBED Equation.DSMT4  ��� to evaluate y.





Using � EMBED Equation.DSMT4  ��� gives � EMBED Equation.DSMT4  ���





Coordinates to one decimal place as required are (0·6, 1·3) and (2·6, 1·3)





Q(−7, −6)





(−19, −22)





(5, 10)





a)	� EMBED Equation.DSMT4  ���





	The point satisfies the equation therefore lies on the circle.











b)	Centre = (−1, 2)


By “symmetry” or using vectors, Q is (−7, −6)
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	Tangent is � EMBED Equation.DSMT4  ��� 





c)	C1 has radius � EMBED Equation.DSMT4  ���, so C2 and C3 have radius 20





	Centre of C2 is just P(5, 10)





Again by symmetry or using


vectors, centre of C3 is (−19, −22)









































C2 is � EMBED Equation.DSMT4  ���


C3 is � EMBED Equation.DSMT4  ��� 
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b)	� EMBED Equation.DSMT4  ���.
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	This is now the equation in part a)!





Since we have already factorised it, solutions would be x = 1, −5 or −4.


But you cannot take the log of a negative number, and if x was −5 or −4


then � EMBED Equation.DSMT4  ��� becomes undefined.





So x = 1 only.
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