2011 Higher Maths Paper 2 – Questions & Answers

          by G Fyfe, Perth College

Marks
1) 
D,OABC is a square-based pyramid as shown in the diagram below.
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O is the origin, D is the point (2, 2, 6) and OA = 4 units.


M is the midpoint of OA.

(a)
State the coordinates of B.
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(b)
Express 
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 and 
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 in component form.
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(c)
Calculate the size of angle BDM.
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2) 
Functions f, g and h are defined on the set of real numbers by
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(a)
Find 
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(b)
Show that 
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(c)
(i)
Show that 
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(ii)
Factorise 
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 fully.
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(d)
Hence solve 
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3) 
(a)
A sequence is defined by 
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Write down the values of u1 and u2.
1
(b)
A second sequence is given by 4, 5, 7, 11, ….


it is generated by the recurrence relation 
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Find the values of p and q.
3

(c)
Either the sequence in (a) or the sequence in (b) has a limit.

(i)
Calculate this limit.

(ii)
Why does the other sequence not have a limit?
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4) 
The diagram shows the curve with equation 
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 and the line with


equation 
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The curve and the line intersect at the points (−2, 0), (0, 4) and (3, 10).
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Calculate the total shaded area.
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5) 
Variables x and y are related by the 
equation 
[image: image18.wmf]n

ykx

=

.
[image: image34.wmf](

)

(

)

(

)

3

3

3

()1

311

32

gfxgx

x

x

=-

=-+

=-


The graph of 
[image: image19.wmf]2

log

y

 against 
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 is a 
straight line through the points (0, 5)
and (4, 7), as shown in the diagram.

Find the values of k and n.
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6) 
(a)
The expression 
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 can be written in the form 
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where R > 0 and 
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Calculate the values of R and a.
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(b)
Hence find the value of t, where 
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7)
Circle C1 has equation 
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A circle C2 with equation 
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 is drawn inside C1.


The circles have no points of contact.


What is the range of values of p?
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End of Question Paper









(a)	B = (4, 4, 0)


(b)	M = (2, 0, 0)		� EMBED Equation.DSMT4  ���		� EMBED Equation.DSMT4  ���





(c)	� EMBED Equation.DSMT4  ���	� EMBED Equation.DSMT4  ���	� EMBED Equation.DSMT4  ���





Arrows are “both out”, so � EMBED Equation.DSMT4  ���











(a)				� EMBED Equation.DSMT4  ���





(b)			� EMBED Equation.DSMT4  ���.





(c)	(i)	


�
3�
4�
−5�
−2�
�
1�
�
3�
7�
2�
�
�
3�
7�
2�
0�
�
	


		or alternatively show � EMBED Equation.DSMT4  ���


		


		Don’t forget to explain : x = 1 is a root therefore � EMBED Equation.DSMT4  ��� is a factor.





(ii)		� EMBED Equation.DSMT4  ���





(d)	� EMBED Equation.DSMT4  ���.








(a)	


Term�
u0�
u1�
u2�
�
Value�
−16�
8�
−4�
�






(b)				� EMBED Equation.DSMT4  ���	� EMBED Equation.DSMT4  ���





			Subtract: � EMBED Equation.DSMT4  ���	





	� EMBED Equation.DSMT4  ���





(c)	(i)	Sequence in (a) has a limit of 0. This may be “obvious” from the table in (a) 		but we should still prove it:


� EMBED Equation.DSMT4  ���





	(ii)	� EMBED Equation.DSMT4  ��� has no limit because 2 is not between −1 and 1.





� EMBED Equation.DSMT4  ���





So either � EMBED Equation.DSMT4  ���


x lies in quadrant 2 or 3. Now remember to answer in radians:





� EMBED Equation.DSMT4  ���





(Note the quick way to get from quadrant 2 to 3 is subtract from 2( or 360°)

















� EMBED Equation.DSMT4  ���


	


� EMBED Equation.DSMT4  ���





A really tough question involving some difficult reasoning.





In circle C2, 		� EMBED Equation.DSMT4  ���





or use the g, f, c formula if you prefer.





Circle C1 has centre (−1, 1) and radius 11


Circle C2 has equation (2, −3) and radius � EMBED Equation.DSMT4  ���





In the diagram below, P is the point on the large circle nearest to the centre of the small circle. The two centres form a 3-4-5 triangle, and the large radius is 11, so distance C2P = 6 units.






























































For the circles not to touch, we need� EMBED Equation.DSMT4  ���. Squaring each side gives





� EMBED Equation.DSMT4  ���







































































Here we have 

















(a)			� EMBED Equation.DSMT4  ���





	� EMBED Equation.DSMT4  ���		By Pythagoras, � EMBED Equation.DSMT4  ���





So � EMBED Equation.DSMT4  ���	a lies in quadrant 4





� EMBED Equation.DSMT4  ���





(b)	This looks difficult, but the integral happens to be the expression in (a)!





� EMBED Equation.DSMT4  ���


	Angles lie in quadrants 3 and 4





The interval for t is A is � EMBED Equation.DSMT4  ���, so � EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���
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But there’s more!





For circle C2 to actually exist, its radius must be ≥ 0


(In the case where radius = 0, the circle is just a single point.)





� EMBED Equation.DSMT4  ���


Again, squaring each side gives





� EMBED Equation.DSMT4  ���





So � EMBED Equation.DSMT4  ���














Students of mine may like to know I have made an animated diagram for this question showing how the small circle changes depending on the value of p.


Just ask if you’d like to see it.
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