2010 Higher Maths Paper 1 – Questions & Answers

          by G Fyfe, Perth College

Section A

1) 
A line L is perpendicular to the line with equation 
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What is the gradient of the line L?
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2) 
A sequence is defined by the recurrence relation 
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What is the value of 
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3) 
Given that 
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4) 
The diagram shows the graph with equation 
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What is the equation of this graph?
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5) 
When 
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 is written in the form 
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6) 
The roots of the equation 
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 are equal.

What is the value of k?
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7) 
A sequence is generated by the recurrence relation 
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What is the limit of this sequence as 
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8) 
The equation of the circle shown in the diagram is 
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The x-axis and the line l are parallel tangents to the circle.
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What is the equation the line l?
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9) 
Find 
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10) 
The vectors 
[image: image44.wmf]57

x

++

ijk

 and 
[image: image45.wmf]32

-+-

ijk

 are perpendicular.

What is the value of x?
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11) 
Functions f and g are defined on suitable domains by 
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What is the value of 
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12) 
If 
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13) 
Which of the following shows a parabola with equation 
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14) 
The diagram shows graphs with equations 
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Which of the following represents the shaded area?
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15) 
The derivative of a function f is given by 
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Here are two statements about f :

(1)
f is increasing at x = 1

(2)
f is stationary at x = −3

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 statements are correct.
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16) 
The diagram shows the graph with

equation 
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What are the values of k and t?
	
	k
	t

	A
	−2
	−5

	B
	−2
	5

	C
	2
	−5

	D
	2
	5
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17) 
If 
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, what is the rate of change of s with respect to t when t = 3? 
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18) 
What is the solution of 
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19) 
The diagram shows the graph of 
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 where f is a logarithmic function.
[image: image124.wmf](

)

(

)

2

15

ykxx

=--



What is 
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20) 
The diagram shows the graph of 
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What are the coordinates of the turning point on the graph of 
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A
(12, 7)


B
(12, 1)


C
(3, 7)


D
(3, 1)
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Section B










                  Marks
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21) 
Triangle ABC has vertices A(4, 0), B(−4, 16) and C(18, 20) as shown in the diagram opposite.
Medians AP and CR intersect at the point
T(6, 12).
a) 
Find the equation of median BQ.

[3]

b)
Verify that T lies on BQ.
 [1]

c) 
Find the ratio in which T divides BQ.

[2]
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22) 
a)
(i)
Show that 
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(ii)
Hence factorise 
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b)
Solve 
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[1]

c)
The line with equation 
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 is a tangent to the curve with equation 
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 at the point G.


Find the coordinates of G.
[5]

d)
This tangent meets the curve again at the point H.

Write down the coordinates of H.
[1]
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23)
(a)
Diagram 1 shows a right-angled triangle,
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where the line OA has equation 
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(i)
Show that 
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(ii)
Find the value of 
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(b)
A second right-angled triangle is added 
as shown in Diagram 2.


The line OB has equation 
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Find the values of 
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(c)
(i)
Find the value of 
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(ii)
State the value of 
[image: image99.wmf](

)

sin

ba

-

.

[4]

[image: image136.wmf](

)

(

)

(

)

(

)

(

)

2

Cubic1235

1251

xxx

xxx

=-+-

=-+-

[image: image137.wmf]5

2

1 (twice) or 

x

=-

[image: image138.wmf]32

32

5

2

Meet when 26223

2850

and, as we know from (b), 1 or 

xxxx

xxx

x

+-+=-

+-+=

=-


[image: image139.wmf]23

yx

=-


End of Question Paper

x





A





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





Answer = A
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Answer = D





Amplitude = 2


Periods in normal 360° = 3
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Answer = B
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Answer = C
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Answer = D





Use g, f, c formulas or completing the square
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to obtain centre = (3, 5) and radius = 5


So l is 10 squares up





Answer = B
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(Remember formulas are supplied for integrating sin and cos.)





Answer = C





Perpendicular means Dot Product = 0





� EMBED Equation.DSMT4  ���





Answer = B
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Answer = D
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Answer = A
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x





y





1





� EMBED Equation.DSMT4  ��� means U-shaped





� EMBED Equation.DSMT4  ��� means two distinct real roots





Answer = B





Integrals are always taken between x-values, so must be C or D.
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Answer = C





Increasing means � EMBED Equation.DSMT4  ���		Stationary means � EMBED Equation.DSMT4  ���


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


so f is not increasing at x = 1		so f is stationary at x = −3





Answer = C





Roots at 1 and 5 mean factors of � EMBED Equation.DSMT4  ��� and � EMBED Equation.DSMT4  ��� so t = −5.


Equation then has form � EMBED Equation.DSMT4  ���


Since (0, 10) lies on the curve, � EMBED Equation.DSMT4  ���


Answer = A





Rate of change means derivative.


� EMBED Equation.DSMT4  ���


Answer = B





Roots occur when� EMBED Equation.DSMT4  ���





Curve is U-shaped so graph looks like this:









































We want the values of x when graph lies above the x-axis, which happens at the “sides”.


Values are > 0 to left of −4 and to right of 0.





Answer = B





A normal Log graph passes through (1, 0) and has a limit at the y-axis.


Our graph is a Log graph slid 3 squares to the right, so it must be either A or C.





Substituting (6, 1) into these respectively gives





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


	


and clearly only the second equation makes sense.





Answer = C





A difficult one. It helps to think of what happens to the basic sine graph when we turn it into � EMBED Equation.DSMT4  ���. Think of this as happening in two stages.


When � EMBED Equation.DSMT4  ��� becomes � EMBED Equation.DSMT4  ���, it “wiggles” faster because all x-coordinates get halved:





















































Having obtained � EMBED Equation.DSMT4  ���, subtracting 3 then lowers all y-coordinates by 3.


So we work backwards to retrieve the original turning point – raise (6, 4) by 3 squares then double its x-coordinate, giving (12, 7)





Answer = A
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� EMBED Equation.DSMT4  ��� so x = 1 is a root and � EMBED Equation.DSMT4  ��� is a factor.





(ii)	� EMBED Equation.DSMT4  ���





b)	� EMBED Equation.DSMT4  ���





c)	� EMBED Equation.DSMT4  ���





We also know the line � EMBED Equation.DSMT4  ��� has gradient 2.


Now there are two methods you could use:





Method 1: � EMBED Equation.DSMT4  ���� EMBED Equation.DSMT4  ���





Since line and curve share the same gradient at x = 1, this must be point G. The working for � EMBED Equation.DSMT4  ��� is less pleasant – test easy numbers first!


For height, � EMBED Equation.DSMT4  ��� so G is (1, −1).
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Diagram 1
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(6, 4)





a) 	� EMBED Equation.DSMT4  ���		� EMBED Equation.DSMT4  ���





	BQ is � EMBED Equation.DSMT4  ���





b)	� EMBED Equation.DSMT4  ���


	Since (6, 12) agrees with the equation, T lies on the line.





c)	T is where all the medians meet, this point is called the centroid. It is a little-known fact that the centroid always lies ( of the way along any median.


But to prove this, use vectors:
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Ratio is 2 : 1





C





0





y





x





T
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(11, 10)





(−4, 16)





Method 2 : The places on the curve where the gradient is 2 occur when


� EMBED Equation.DSMT4  ���


The point where x = 1 is a point where line meets curve and it has the correct gradient, so this must be our point of tangency G.





A quicker way is to know that when a root occurs twice it means you have a tangent at that point. However without appropriate evidence you might not get away with quoting this little-known fact.





d)	� EMBED Equation.DSMT4  ���
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Diagram 2
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(a)	(i)	� EMBED Equation.DSMT4  ���


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





(ii)	� EMBED Equation.DSMT4  ���





(b)	� EMBED Equation.DSMT4  ���





	Using similar arguments, Hypotenuse = 5, � EMBED Equation.DSMT4  ���





(c)	(i)	� EMBED Equation.DSMT4  ���





(ii)	� EMBED Equation.DSMT4  ��� Due to the shape of the sine graph, the sine of the negative of an angle always has the opposite sign to the sine of the original angle, ie � EMBED Equation.DSMT4  ���.





	






































Therefore answer is � EMBED Equation.DSMT4  ���
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