2008 Higher Maths Paper I – Questions & Answers


          by G Fyfe, Perth College

Section A

1)
A sequence is defined by the recurrence relation 
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What is the value of u12?



A
6·6



B
7·8



C
8·7



D
9·6
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2)
The x-axis is a tangent to a circle with centre (−7, 6) as shown in the diagram.
What is the equation of the circle?
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3)
The vectors 
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 are perpendicular.

What is the value of k?
 

A
0



B
3



C
4



D
5
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4) 
A sequence is generated by the recurrence relation 
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What is the limit of this sequence as 
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A
−800



B
−400



C
200



D
400
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5) 
The diagram shows a circle, centre (2, 5) and a tangent drawn at the point (7, 9).

What is the equation of this tangent?
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6) 
What is the solution to the equation 
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7)
The diagram shows a line L; the angle between L and the 
positive direction of the x-axis is 135° as shown.

What is the gradient of line L?
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8)
The diagram shows part of the graph with equation
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Which of the following diagrams shows the graph with equation 
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9) 
Given that 
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10) 
Here are two statements about the roots of the equation 
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(1)
the roots are equal

(2)
the roots are real

Which of the following is true?

 

A
Neither statement is correct



B
Only statement (1) is correct



C
Only statement (2) is correct



D
Both the statements are correct
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11) 
E(−2, −1, 4), P(1, 5, 7) and F(7, 17, 13) are three collinear points. P lies between E and F.
What is the ratio in which P divides EF?



A
1 : 1



B
1 : 2



C
1 : 4



D
1 : 6
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12) 
In the diagram RSTU,VWXY represents a cuboid.
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Express 
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 in terms of f, g and h. 
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13) 
The diagram shows part of the graph of a quadratic function 
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The graph has an equation of the form 
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What is the equation of the graph?



A
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14) 
Find 
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15) 
What is the derivative of 
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16) 
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What is the value of q?



A
5


B
7


C
9


D
11
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17) 
A function f is given by 
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18) 
Vectors p and q are such that 
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19) 
The diagram shows part of the graph whose equation is of the form 
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What is the value of m?



A
2



B
3



C
8



D
18

[image: image108.wmf](

)

(

)

3

3

2

log4

2log4

34

94

13

yx

q

q

q

q

=-

=-

=-

=-

=

c


[image: image109.wmf](

)

3

log4

yx

=-

20) 
The diagram shows part of the graph of 
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The point (q, 2) lies on the graph.

What is the value of q?



A
6



B
7



C
8



D
13
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Section B
21) 
A function f is defined on the set of real numbers by 
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a) 
Find the coordinates of the stationary points on the curve 
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[6]

b)
(i) 
Show that 
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(ii) 
Hence or otherwise factorise 
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 fully.
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c) 
State the coordinates of the points where the curve with equation 
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 meets both the axes and hence sketch the curve.

[4]

[image: image111.wmf](

)

2

2

330

310

3

x

x

-=

-=

(

)

(

)

110

1 or 1

xx

x

+-=

=-


[image: image112.wmf](

)

fx

¢



[image: image113.wmf](

)

10

f

=


22) 
The diagram shows a sketch of the curve with equation 
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a) 
Find the coordinates of the points on the curve where the gradient of the


tangent is −1.

[5]

b) 
The line 
[image: image71.wmf]4
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 is a tangent to the curve at a point A. Find the coordinates of A.
[2]
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23) 
Functions f, g and h are defined on suitable domains by
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a) 
Find expressions for 
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b) 
Hence solve 
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End of question paper
(0, 4)





(2, −4)





C(−7, 6)





� EMBED Equation.DSMT4  ���





Answer = C





Radius = 6 (draw in a vertical line from C to x-axis)


then apply the supplied formula


� EMBED Equation.DSMT4  ���


to obtain answer D





Perpendicular means Dot (Scalar) Product = 0





� EMBED Equation.DSMT4  ���


Answer = C





� EMBED Equation.DSMT4  ���





Answer = B





(5, 3)





(3, 5)





(7, 9)





(2, 5)





� EMBED Equation.DSMT4  ���





so � EMBED Equation.DSMT4  ���, passing through (7, 9)


Use � EMBED Equation.DSMT4  ��� to get answer = A
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Answer = C





(0, −2)





(−2, −4)





L





135°





� EMBED Equation.DSMT4  ���


Answer = B





� EMBED Equation.DSMT4  ��� would represent a slide of 2 to the right (graph A)


but � EMBED Equation.DSMT4  ��� then turns that upside-down.





Answer = D
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Y





U





V





Since a is acute we with � EMBED Equation.DSMT4  ���can draw this triangle














By Pythagoras, third side = 4 so � EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





Answer = B





� EMBED Equation.DSMT4  ���





As discriminant is negative this means no roots at all.





Answer = A
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Answer = B
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(5, −3)





(2, 4)





(3, −3)
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X
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Answer = C





12





1





4





� EMBED Equation.DSMT4  ���





1 is a root so � EMBED Equation.DSMT4  ���is a factor, 4 is a root so � EMBED Equation.DSMT4  ��� is a factor


� EMBED Equation.DSMT4  ���


But (0, 12) is on the curve, so


� EMBED Equation.DSMT4  ���


Answer = A





From the formula list, � EMBED Equation.DSMT4  ���, ie you divide by the derivative of the angle. So 





		� EMBED Equation.DSMT4  ���


Answer = B





Power jumps down to front


Reduce power by 1


Multiply by derivative of bracket
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Answer = C





� EMBED Equation.DSMT4  ���





Answer = A





You cannot take the square root of negative numbers, so


� EMBED Equation.DSMT4  ���





This expression equals 0 when 


� EMBED Equation.DSMT4  ���





and due to the parabola being n-shaped is positive between these values.





Answer = C





� EMBED Equation.DSMT4  ���





Answer = C





� EMBED Equation.DSMT4  ���





Answer = B





� EMBED Equation.DSMT4  ���





Answer = D





(5, 0)





(q, 2)





� EMBED Equation.DSMT4  ���





(3, 54)





a)	Stationary points occur when � EMBED Equation.DSMT4  ���


� EMBED Equation.DSMT4  ���





x�
(�
−1�
(�
1�
(�
�
� EMBED Equation.DSMT4  ����
+�
0�
−�
0�
+�
�
slope�
(�
(�
(�
(�
(�
�
nature�
�
local max�
�
local min�
�
�
y�
�
4�
�
0�
�
�



	Local max at (−1, 4), local min at (1, 0)





b)	(i)


�
1�
0�
−3�
2�
�
1�
�
1�
1�
−2�
�
�
1�
1�
−2�
0�
�



� EMBED Equation.DSMT4  ��� so 1 is a root and � EMBED Equation.DSMT4  ��� is a factor





(ii) 	� EMBED Equation.DSMT4  ���





c)	From above factors, curve has roots at (1, 0) and (−2, 0).


It has a y-intercept of 2, so cuts y-axis at (0, 2). See over for sketch:





� EMBED Equation.DSMT4  ���








�





(−2, 0)





(1, 0)





(−1, 4)





(0, 2)





� EMBED Equation.DSMT4  ���





a)	� EMBED Equation.DSMT4  ���





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





Points are (1, 3) and (3, −3)





b)	Line � EMBED Equation.DSMT4  ��� also has gradient −1, so it might meet the curve at (1, 3) or at (3, −3) or both. But of these two points only (1, 3) actually lies on the line itself � EMBED Equation.DSMT4  ��� so A is (1, 3).





a)	� EMBED Equation.DSMT4  ���


� EMBED Equation.DSMT4  ���





b)	� EMBED Equation.DSMT4  ���


� EMBED Equation.DSMT4  ���





You should now check both solutions are valid. We cannot take the log of a negative number, but this is not a problem here since � EMBED Equation.DSMT4  ���.
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