
[image: image198.wmf]k

x

x

y

+

-

=

2

3

3

[image: image199.wmf][image: image200.wmf]1

·

[image: image201.wmf]2

1

[image: image202.wmf]2

·

[image: image203.wmf]2

1

[image: image204.wmf]4

2

2

2

2

1

1

=

+

=

+

[image: image205.wmf]3

·

[image: image206.wmf]1

·

[image: image207.wmf])

2

(

2

)

2

(

)

2

(

1

2

1

1

a

a

a

g

+

-

+

=

+

[image: image208.wmf]2

·

[image: image209.wmf]a

a

a

2

1

4

4

4

2

-

-

+

+

[image: image210.wmf]3

·

[image: image211.wmf]2

1

2

a

a

+

[image: image212.wmf]4

·

[image: image213.wmf]2

2

1

2

a

a

a

+

[image: image214.wmf]1

·

[image: image215.wmf]3

2

)

3

(

3

7

11

=

-

-

-

=

PQ

m

[image: image216.wmf]8

7

-

=

k

m

QR

[image: image217.wmf]2

·

[image: image218.wmf]1

-

=

´

QR

PQ

m

m

[image: image219.wmf]3

·

[image: image220.wmf]1

8

7

3

2

-

=

´

-

k

[image: image221.wmf]1

·

[image: image222.wmf]2

·

[image: image223.wmf]5

1

3

1

11

=

-

-

=

PM

m

[image: image224.wmf]3

·

[image: image225.wmf])

3

(

5

11

-

=

-

x

y

[image: image226.wmf]1

·

[image: image227.wmf]2

·

[image: image228.wmf]7

0

10

7

20

14

×

=

=

=

\

a

[image: image229.wmf]3

·

[image: image230.wmf]10

=

\

b

[image: image231.wmf]1

·

[image: image232.wmf]2

·

[image: image233.wmf]a

b

L

-

=

1

[image: image234.wmf]3

·

[image: image235.wmf]3

1

10

3

10

7

33

3

100

10

1

10

=

=

=

-

=

L


[image: image236.wmf]1

·


[image: image237.wmf]1

2

1

9

12

4

)

9

12

4

(

)

(

-

+

-

=

+

-

=

t

t

t

t

t

h

t


[image: image238.wmf]2

·


[image: image239.wmf]2

9

4

)

(

-

-

=

¢

t

t

h


[image: image240.wmf]3

·


[image: image241.wmf]3

1

4

3

9

4

)

3

(

2

=

-

=

-

=

¢

h


[image: image242.wmf]1

·


[image: image243.wmf]2

3

2

cos

-

=

q


[image: image244.wmf]2

·


[image: image245.wmf]........

,

2

180

150

p

q

=


[image: image246.wmf]3

·


[image: image247.wmf],

........

2

=

q


[image: image248.wmf]p

180

210


[image: image249.wmf]4

·


[image: image250.wmf]..........

,

,

{

12

7

12

5

p

p

q

=


[image: image251.wmf]5

·


[image: image252.wmf]}

,

12

19

12

17

p

p


[image: image253.wmf]1

·


[image: image254.wmf]0

=

dx

dy


[image: image255.wmf]2

·


[image: image256.wmf]x

x

dx

dy

6

3

2

-

=


[image: image257.wmf]3

·


[image: image258.wmf]2

0

0

)

2

(

3

=

=

\

=

-

x

or

x

x

x


[image: image259.wmf]1

·


[image: image260.wmf]2

·


1.
Two functions are defined on suitable domains as  
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Evaluate   
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(b)
Show clearly that the composite function 
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2.
Triangle PQR is right-angled at Q and has vetices P(3,11), Q(-3,7) and R(5, k ) as shown.


M is the mid-point of QR.
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(a)
Use gradients to establish the value of k.






(3)

(b)
Hence find the equation of the median PM.






(3)
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3.
The diagram shows the graph of  
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The function has stationary points at (0,0) and (2,-8)

and (5,0) as shown.


Sketch the graph of the derived function 
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4.
A recurrence relation is defined as  
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and solve it to find the values of the constants a and b.
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(b)
Hence explain why this recurrence relation has a limit as 
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the exact value of this limit.
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5.
A function is defined on a suitable domain as  
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Find the rate of change of this function when 
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6.
Solve algebraically the equation
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7.
Part of the curve with equation  
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, where k is a constant, is shown below.

The curve has stationary points on the axes at A and B.
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(a)
Find the coordinates of the stationary point B.





(3)

(b)
Hence, establish the value of k, and write down the coordinates of the



other stationary point A.
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Higher Grade Unit Tests 2003/2004


Marking Scheme   - UNIT 1
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(b)  ans:  proof
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sub in function correctly (or equiv.)
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expanding brackets
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(a)  ans:   k = -5
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onto x-axis
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4.
(a)  ans:  a = 0.7  and  b = 10
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for constructing equations
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solving for a 
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finding b

(b)  ans:   
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7.
(a)  ans:   B(2,0)
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for realising answer for A
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FORMULAE  LIST   

Circle:

The equation  
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The equation   

   represents a circle centre  ( a , b )  and radius  r.
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1.
Solve the equation    
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2.
Find
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3.
A circle, centre C, has as its equation  
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The point A(4,-6) lies on the circumference of the circle. 

The line AB is a tangent to the circle with B lying on the x-axis as shown.
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(a)
Find the equation of the line AB.







(4)

(b)
Hence write down the coordinates of B.






(1)

(c)
Establish the equation of the circle passing through the points A, B and C.


(3)
4.
A certain acute angle,
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Show clearly that the exact value of 
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(b)
Hence show that  
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5.
The diagram shows the graphs of  the curve 
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Form an equation, and solve it, to find the x-coordinate of of the point A.

 
             (5)
6.
(a)
Show that the equation  
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in the form  






[image: image77.wmf]
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(b)
Hence find  m , where 
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7.
Given that   
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Find  algebraically  the value of  a , where 
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attempting to find first root (rem = 0)
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ans:   
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(a)  ans:   
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for locating centre
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4.
(a)  ans:   proof
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(b)  ans:   proof
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5.
ans:   x = 138(6o  
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(a)  ans:  proof
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solve for m (discard other root)
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(a)
Points P , Q  and R  have coordinates  ( 1 ,-1 , 2 )  ,  ( 2 , 3, 0 )  and  ( -1 ,-7 , 6 )  

respectively.



Given that  
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Hence find the unit vector , 

 , which is parallel to
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Calculate the value of the shaded area in square units.
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(a)
Given that  
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Hence find  y  when 
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4.
A function is defined on a suitable domain as 
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For what values of x is the rate of change of this function equal to
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Consider the diagram below .  
The magnitudes of  vectors 
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Calculate the exact value of the scalar product 
[image: image141.wmf]~

~

.

b

a

.




(2)

(b)
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What can you say about the angle between the vectors 
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Solve the equation   
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7.
The results of an experiment to find the relationship between the variables E and c produced


replacements between the two variables which generated the following logarithmic graph,


plotting 

  against  

. The best fitting straight line has been added.
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Using the two points sitting on the line of  best fit,  find an equation connecting c and E.
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	� EMBED Equation.3  ���   � EMBED Equation.3  ���  ….. then answer	   
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	� EMBED Equation.3  ���  � EMBED Equation.3  ���	


	� EMBED Equation.3  ���   � EMBED Equation.3  ���	
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	� EMBED Equation.3  ���   � EMBED Equation.3  ���	
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(c)	� EMBED Equation.3  ���   scalar product = 0 
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