2007 Higher Maths Paper II – Questions & Answers 

          by G Fyfe, Perth College 
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1)
OABCDEFG is a cube with side 2 units, as shown 
in the diagram.
B has coordinates (2, 2, 0).

P is the centre of face OCGD and Q is the centre of face CBFG.

a)
Write down the coordinates of G.

b)
Find 
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 and 
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, the position vectors of points P


and Q.

c)
Find the size of angle POQ.
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2)
The diagram shows two right-angled triangles 
with angles c and d marked as shown.
a)
Find the exact value of 
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b) 
(i)
Find the exact value of 
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.

(ii)
Show that 
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 has the same exact value.
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3)
Show that the line with equation 
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 is a tangent to the circle with equation 
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 and find the coordinates of the point of contact of the tangent


and the circle.
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4) 
The diagram shows part of the graph of a function 
whose equation is of the form 
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a)
Write down the values of a, b and c.

b)
Determine the exact value of the x-coordinate of P, 
the point where the graph intersects the x-axis as 
shown in the diagram.
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5)
A circle centre C is situated so that it touches


the parabola with equation 
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 at


P and Q.

a)
The gradient of the tangent to the parabola at Q


is 4. Find the coordinates of Q.
b)
Find the coordinates of P.
c)
Find the coordinates of C, the centre of the circle.
[5, 2, 2]
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6)
A householder has a garden in the shape of 
a right-angled isosceles triangle.
It is intended to put down a section of rectangular wooden decking at the side of the house, as shown in the diagram.

a) 
(i)
Find the exact value of ST.
(ii)
Given that the breadth of the decking 
is x metres, show that the area of the 
decking, A square metres, is given by
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b)
Find the dimensions of the decking which maximises its area.
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7)
Find the value of 
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8)
The curve with equation 
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, where x > 1, cuts the x-axis at the point (a, 0).

Find the value of a.
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9)
The diagram shows the graph of 
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, a > 1. On 
separate diagrams, sketch the graphs of :
a)
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10)
The diagram shows the graphs of a cubic 
function 
[image: image18.wmf](

)

yfx

=

 and its derived function 
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.
Both graphs pass through the point (0, 6).

The graph of 
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 also passes through the points (2, 0) and (4, 0).

a)
Given that 
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 is of the form 
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(i) Write down the values of a and b.
(ii) Find the value of k.

b)
Find the equation of the graph of the cubic function 
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11)
Two variables x and y satisfy the equation 
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a)
Find the value of a if (a, 6) lies on the graph with equation 
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b)
If (-(, b) also lies on the graph, find b.

c)
A graph is drawn of 
[image: image26.wmf]10

log

y

 against x. Show that its equation will be of the form 
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 and state the gradient of this line.
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End of question paper
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a)	G = (0, 2, 2)





b)	� EMBED Equation.DSMT4  ���





c)	� EMBED Equation.DSMT4  ���





	� EMBED Equation.DSMT4  ���





	� EMBED Equation.DSMT4  ���





	POQ = exactly 30°





a)	Pythagoras gives � EMBED Equation.DSMT4  ���for hypotenuses





	� EMBED Equation.DSMT4  ���





b) 	(i)	� EMBED Equation.DSMT4  ���





(ii)	� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





x = 1 only and line is not vertical, so line is a tangent.





� EMBED Equation.DSMT4  ���





Point of contact is (1, 4)





a)	a = 2, b = 3, c= -1





b) 	0 < x < 120


0 < 3x < 360





	� EMBED Equation.DSMT4  ���





	Angle 3x° lies in qd. 1 or 2





� EMBED Equation.DSMT4  ���





	P has an x-coordinate of 50
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a)	� EMBED Equation.DSMT4  ���


	� EMBED Equation.DSMT4  ���			� EMBED Equation.DSMT4  ���





	Q is (12, 10)





b)	� EMBED Equation.DSMT4  ���





	and also by symmetry P is (4, 10) 





c)	By symmetry, x-coordinate of C is 8.





	Perpendicular line to tangent at P passes through the centre C.


	


	PC has equation





� EMBED Equation.DSMT4  ���





	At C, 	� EMBED Equation.DSMT4  ���





	C is (8, 11)











� EMBED Equation.DSMT4  ���





Note we are in radians. This question is best done by changing your calculator to radian mode.





� EMBED Equation.DSMT4  ���
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a) 	(i)	By Pythagoras, � EMBED Equation.DSMT4  ���





(ii)	Due to properties of the shape, length


	of decking rectangle is � EMBED Equation.DSMT4  ���











	� EMBED Equation.DSMT4  ���





b)	Max / min areas occur when � EMBED Equation.DSMT4  ���					





� EMBED Equation.DSMT4  ���			� EMBED Equation.DSMT4  ���





	Rectangle needs to be � EMBED Equation.DSMT4  ���





Check for max:

















� EMBED Equation.DSMT4  ���





(1, 1)





� EMBED Equation.DSMT4  ���





1





(−1, a)





a)	� EMBED Equation.DSMT4  ���means reflect graph in y-axis
































b)	This one is very difficult. I got it wrong myself and only realised when using a 	graphing program to draw these answers.





	I have since produced a booklet called “More than one Alteration” in which


	q18) to 23) are dedicated to this very nasty type of alteration. Basically the 	original graph gets reflected in the vertical line � EMBED Equation.DSMT4  ���.





If you didn’t know that, you can also reason this particular one out using the Laws of Indices. We can rewrite � EMBED Equation.DSMT4  ��� as � EMBED Equation.DSMT4  ��� which means all points on the graph � EMBED Equation.DSMT4  ��� in part (a) above get their heights multiplied by a:








a) 	(i)	a = 2, b = 4 (or visa versa)





(ii)	� EMBED Equation.DSMT4  ���





b)	Parabola is � EMBED Equation.DSMT4  ���





	� EMBED Equation.DSMT4  ���





	Cubic is � EMBED Equation.DSMT4  ���

















� EMBED Word.Picture.8  ���





a)	� EMBED Equation.DSMT4  ���	





b)	� EMBED Equation.DSMT4  ���





c)	� EMBED Equation.DSMT4  ���





	which is of the required form since � EMBED Equation.DSMT4  ��� are just numbers.
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