2010 Higher Maths Paper 2 – Questions & Answers

          by G Fyfe, Perth College

Marks
1) 
The diagram shows a cuboid OPQR,STUV relative to the coordinates axes.
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P is the point (4, 0, 0), Q is (4, 2, 0)

and U is (4, 2, 3).


M is the midpoint of OR.


N is the point on UQ such that

[image: image1.wmf]1

3

UNUQ

=

.

(a)
State the coordinates of M and N.
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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 MVN.
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2) 
(a)

[image: image4.wmf]12cos5sin

xx

-

oo

 can be expressed in the form 
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Calculate the values of k and a.
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(b)
(i)
Hence state the maximum and minimum values of 
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(ii)
Determine the values of x, in the interval 
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, at which these 

maximum and minimum values occur.
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3) 
(a)
(i)
Show that the line with equation 
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 is a tangent to the circle with

equation 
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(ii)
Find the coordinates of the point of contact, P.
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(b)
Relative to a suitable set of coordinate axes, the diagram below shows the circle from

(a) and a second smaller circle with centre C.
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The line 
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yx

=-

 is a common tangent at the point P.

The radius of the larger circle is three times the radius of the smaller circle.

Find the equation of the smaller circle.
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4) 
Solve 
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 for 
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5) 
The parabolas with equations 
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 and 
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 are shown in the diagram
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below.
A rectangle PQRS is placed between the two parabolas as shown, so that:

· Q and R lie on the upper parabola;

· RQ and SP are parallel to the x-axis;
· T, the turning point of the lower parabola, lies on SP.

(a)
(i)
If TP = x units, find an expression for the length of PQ.
(ii)
Hence show that the area, A, of rectangle PQRS is given by
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(b)
Find the maximum area of this rectangle.
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6) 
(a)
A curve has equation 
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Show that the equation of the tangent to this curve at the point where x = 9 is
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(b)
Diagram 1 shows part of the curve and the tangent.

The curve cuts the y-axis at the point A.
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Find the coordinates of the point A.

1


(c)
Calculate the shaded area shown in Diagram 2.
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7)
(a)
Given that 
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(b)
Solve 
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End of Question Paper









(a)	M = midpoint between (0, 0, 0) and (0, 2, 0) = (0, 1, 0)


N is ( of the way up QU = (4, 2, 2)





Note the question says “state”, so the answers should be pretty obvious.


There is no need to resort to vector arithmetic or the Section Formula.





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





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





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





(a)	� EMBED Equation.DSMT4  ���


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





a lies in qd.1, a = 22·6°





(b)	(i)	Amplitude is 13, so max value is 13, min value is −13.





(ii)	Expression is � EMBED Equation.DSMT4  ���





Max value of a cosine wave occurs when angle is 0°, 360°, etc


	� EMBED Equation.DSMT4  ���


	


	Min value should be 180° from max – let’s check:





	Min value of a cosine wave occurs when angle is 180° etc


	� EMBED Equation.DSMT4  ���





(a)	(i)	Meet when � EMBED Equation.DSMT4  ���


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





(ii)	� EMBED Equation.DSMT4  ���	





Point of tangency P is (−1, 4)





� 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°)

















(a)	(i)	T has height � EMBED Equation.DSMT4  ���		So P must be the point � EMBED Equation.DSMT4  ���





Also Q must be the point � EMBED Equation.DSMT4  ���, so the length of PQ is the difference between the heights of these two points, ie � EMBED Equation.DSMT4  ���





(ii)	If TP = x then length of rectangle is 2x.


	� EMBED Equation.DSMT4  ���








(a)	As always in such questions, ask yourself, “Why 4 and 16?”


There is a connection between these numbers: � EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





(b)	Here we have my only complaint about this year’s exam.


Part (a) is perfectly fair if a bit difficult. But part (b) is basically assessing the very same idea all over again. Given that many students would struggle or even pass altogether on part (a), part (b) should have assessed some other aspect of Logs.


	


Again here there is a connection between the bases: 9 = 32





� EMBED Equation.DSMT4  ���


	


The equation turns into � EMBED Equation.DSMT4  ���

















(a)	� EMBED Equation.DSMT4  ���





so point is (9, 3)








� EMBED Equation.DSMT4  ���	


so gradient of tangent is � EMBED Equation.DSMT4  ���





Equation is � EMBED Equation.DSMT4  ���





(b)	� EMBED Equation.DSMT4  ���





A is � EMBED Equation.DSMT4  ���




































































(c)	There are two ways of “splitting up” the area:





	Method 1: 











	





	� EMBED Equation.DSMT4  ���





Method 2 (easier):




















� EMBED Equation.DSMT4  ���
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Diagram 2
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� EMBED Equation.DSMT4  ���





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





� EMBED Equation.DSMT4  ���





Diagram 1
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(b)	Max/mins occur when � EMBED Equation.DSMT4  ���





Check for max :





x�
(�
� EMBED Equation.DSMT4  ����
(�
�
� EMBED Equation.DSMT4  ����
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�






� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





2x





� EMBED Equation.DSMT4  ���





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





	Larger circle has centre (−7, −2) and radius � EMBED Equation.DSMT4  ���


	So smaller circle has radius � EMBED Equation.DSMT4  ���


	


	If we call the centre A, then � EMBED Equation.DSMT4  ���


	Therefore C = (1, 6) and smaller circle has equation � EMBED Equation.DSMT4  ���
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