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[image: image1.wmf](

)

ax

bx

c

x

b

b

ac

a

2

2

0

4

2

+

+

=

=

-

±

-

are


[image: image40.wmf]8

-


FORMULAE LIST     


The roots of   
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Sine rule:  
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Cosine rule:
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Area of a triangle:
Area  
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Standard Deviation:


[image: image5.wmf]1

)

(

1

)

(

2

2

2

-

å

-

=

-

-

=

å

å

n

n

x

x

n

x

x

s


1.
Solve algebraically the inequality
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2.
Evaluate
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3.
The probability that a bus arrives on time is
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Out of a sample of 210 buses how many would you expect to be late?                                               2
4.
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(a)

Find 
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(b)

If 
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, find the possible values for 
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5.
John is looking to buy a new rug for his main room.


The two rugs below are mathematically similar in shape.
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He is hoping that the length of the large rug will be enough to make the


area of the large rug at least 72 square feet.


Does the large rug have the required area? 






            4

You must show appropriate working with your answer.

6.
Change the subject of the formula to p.
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7.
The relationship between variables v and T produces a straight line graph as shown below.


The line passes through the point P(24,16) as shown.
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(a)

Find the gradient of the line.







    2

(b)

Hence, write down the equation of the line in terms of v and T.                         
    1
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8. A railway goes through an underground tunnel.  
The diagram shows the cross-section of the tunnel.

It consists of part of a circle with a horizontal base.
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Calculate the height of the tunnel.
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9.
Solve the equation
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10.
The diagram below, which is not drawn to scale, shows part of the 


graph of  
[image: image16.wmf]c

x

x

y

+

+

=

6

2

.

[image: image45.wmf]Ð



(a)

Find the value of  c.                                                                                                                  2

(b)

Hence find the coordinates of the point A.                                        
                                    3
11.
Factorise
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12.
The following number pattern can be used to find the sum of


consecutive square whole numbers.
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Write out 
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in the same way and calculate the sum of the


first twelve square whole numbers.                                                                                                       3
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FORMULAE LIST     


The roots of   
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Sine rule:  
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Cosine rule:
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Area of a triangle:
Area  
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Standard Deviation:
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1.
In 2005 the rabbit population on an island was thought to be around


4800 rabbits. The number of foxes was 64.


It is estimated that over the next few years the rabbit population will 
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decrease by 8% per year while the fox population will increase 


by 2% per year.


Calculate the predicted number of rabbits per fox by the year 2008. 


Give your answer correct to 2 significant figures.                                                                   4

2.
(a)

On the same island Stewart was doing a survey over a seven day period.




At noon each day he counted the number of rabbits openly grazing in an 




exposed field.




His results are shown below.





42
35
51
43
32
46
45




Find the mean and standard deviation for this data set.                                                 4



(b)

He returned to the same field a month later and carried out a second seven 




day survey at noon each day.




This second set of results had a mean of 42 and a standard deviation of 9(21.




Make two valid comparisons between the two sets of results.                                               2
3.
The diagram below shows a steel plate ABCD.
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(a)

Calculate the length of BD correct to 1 decimal place.                                                  2

(b)

Find the size of angle BDC correct to the nearest degree.
 
                                     3

(c)

Hence calculate the length of BC given that 
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4.
A formula is given as  
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(a)

When 
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[image: image31.wmf]6

=

E

. 

Use this information to write down an equation connecting a and b in its                                simplest form                                     







2                                                                        


(b)

Also when 
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Form a second equation and use both equations to find the values of a and b.                      3

(c)

Hence find E when 
[image: image34.wmf]10
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5.
The prism below was formed by removing a cross-sectional sector from a cylindrical


block of wood.
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Given that the original cylinder had a diameter of  8cm, calculate the volume of 


the prism in cubic centimetres.                                                                                                              4
6. The planet Mars is at a distance of 
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 kilometres from the Sun.

The speed of light is 
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 km per second.

How long does it take light from the Sun to reach Mars?

Give your answer to the nearest minute.    



                                        3
7.
Consider the diagram below. All units are in centimetres.
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(a)

Show clearly that the shaded area, A, in the diagram can be expressed as
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(b)

Given that the shaded area is 20 square centimetres, show that the




equation  
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 can now be formed.                                                           1

(c)

Hence solve the equation 
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 to find the value of x, giving 




your answer correct to 1 decimal place.

                                                    4




8.
The apparent weight (W) of an astronaut within the moon's gravitational field varies as


the mass (m) of the astronaut and inversely as the square of his distance (d) above


the surface of the moon.


(a)

Write down a relationship connecting W, m and d.                                                       1

(b)

At a certain distance above the surface an astronaut has an apparent weight




of 20 Newtons.




What would his apparent weight be if he were twice his present distance above 




the surface?                                                                                                                             3
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9.
The diagram below, which is not drawn to scale, represents the positions of three


mobile phone masts.


Mast Q is on a bearing of 100o from mast P and is 40km away.


The bearing of mast R from mast Q is 150o. 
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Masts P and R are 66km apart.
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(a)

Use the information in the diagram to establish the size of angle PQR. 
                        2

(b)

Hence find the bearing of mast P from mast R.                                                                     4
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Paper I





Read Carefully





1.	Answer as many questions as you can.


2.	Full credit will be given only where the solution contains appropriate working.


3.	You may not use a calculator








A





� EMBED Equation.3  ���





0








Total :	KU	25		RE	27











		For PI & PII		Totals :	KU	45		RE	45




















Qu�
Give one mark for each ●�
Illustrations for awarding mark�
�
5�
ans:    508∙2cm³                            4 marks RE





(1    knows to find area of cross section


(2    knows how to find area of cross section


(3    finds area


(4    finds volume�
           





(1     evidence  


(2    260/360..........


(3    ..... × π × 4² = 36∙3cm²


(4    36∙3 × 14 = 508∙2cm³�
�
6








�
ans :     13 minutes                      3 marks KU





(1    substitutes into T = D� EMBED Equation.3  ���S


(2    changes to minutes


(3    answer to nearest minute�






(1   T = � EMBED Equation.3  ��� seconds


(2   T = 766.666… � EMBED Equation.3  ���60


(3    T = 12.777…mins = 13 mins�
�
7a




















b














c


�
ans :    proof                                 4 marks RE





(1    finds expression for length     


(2    finds expression for breadth


(3    multiplies to find area


(4    subtracts area of hole


  


ans :    proof                                  1 mark KU





(1    equates to 0 and rearranges





ans:    1∙2                                      4 marks KU





(1    knows to use quadratic formula  


(2    finds b² – 4ac 


(3    subs and evaluates for x


(4    chooses value and rounds correctly �






(1     2x + 2      


(2    2x + 3


(3    (2x + 2)( 2x + 3) = 4x² + 10x + 6


(4    4x² + 10x + 6 – 3x = 4x² + 7x + 6











(1    20 = 4x² + 7x + 6         


 


 


        


(1    evidence


(2    b² – 4ac = 273


(3    x =  (– 7 ±√273)/8


(4   1∙2�
�
8a











b





�
ans :    W = km/d²                          1 mark KU





(1    finds relationship     


  


ans :    5 newtons                         3 marks RE





(1    knows that doubling distance mean ×4


(2    realises to divide by 4


(3    answer�






(1    answer  











(1   d² = ×4      [or equivalent method]


(2   20 ÷ 4  


(3   5 newtons �
�









Qu�
Give one mark for each ●�
Illustrations for awarding mark�
�
1














�
ans :    55 rabbits per fox            4 marks KU





(1    correct multipliers to decrease/increase     


(2    finds number of rabbits


(3    finds number of foxes


(4    divides to answer correctly rounded�






(1    0∙92 and 1∙02               


(2    4800 × 0∙92³ = 3737∙7


(3    64 × 1∙02³ = 67∙9               


(4    55 rabbits per fox�
�
2a




















b�
ans :    42; 6∙5                               4 marks KU





(1    finds mean           


(2    finds sum of deviations squared


(3    substitutes into formula


(4    evaluates





ans:    valid comparisons            2 marks RE


 


(1    compares mean  


(2    compares SD�






(1    294/7 = 42 


(2    0 + 49 + 81 + 1 + 100 + 16 + 9 = 256


(3    √(256/6)


(4    6∙5











(1   mean number of rabbits is the same     


(2   second set is more spread out  �
�
3a














b

















c








�
ans :    24∙1cm                              2 marks KU





(1    uses Pythagoras’ 


(2    calculates length


  


ans :     94o                                    3 marks RE





(1    attempts to find angle D


(2    finds angle BDA


(3    finds required angle 





ans:     35∙9cm                              4 marks KU





(1    knows to use cosine rule   


(2    subs values into formula


(3    evaluates


(4    takes square root�






(1   √(18² + 16²)    


(2    24∙1cm 











(1    evidence of SOHCAHTOA     


(2    tanD = 16/18; angle BDA = 42o


(3    angle BDC = 180 – (44 + 42) = 94o


 


        





(1   evidence 


(2   d² = 24∙1² + 25² – 2 × 24∙1 × 25 × cos94o


(3   1289.866......


(4   35∙9cm�
�
4a














b

















c








�
ans :    2a + b = 2                          2 marks RE





(1    subs values     


(2    simplifies 


  


ans :    6a + b = 12; a = 2∙5; b = – 3     3 marks RE





(1    subs values and simplifies


(2    finds value for a 


(3    finds value for b





ans:    122                                     2 marks KU





(1    writes formula with values of a and b       


(2    subs and evaluates�






(1    6 = 4 + 2a + b   


(2    2a + b = 2   











(1    6a + b = 12                             


(2    a = 2∙5


(3    b = – 3 


 


        





(1   E = n² + 2∙5n – 3 


(2   E = 10² + 2∙5 × 10 – 3 = 122�
�






End of Question Paper
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O is the centre of the circular end.





100o





O





end view





14cm





� EMBED Equation.3  ���





� EMBED Equation.3  ���DAB � EMBED Equation.3  ���o





� EMBED Equation.3  ���CDE � EMBED Equation.3  ���o








D





C





B





A





44o





E





18cm





16cm





Total:	           KU 20	        RE 18





Qu�
Give one mark for each ●�
Illustrations for awarding mark�
�
8�
ans :    16 m                                  4 marks RE





(1    assembles facts in R A T


(2    uses Pythagoras theorem


(3    finds missing side


(4    adds to find height�






(1      


(2    x = √(10² - 8²) or x2 = 10² - 8²


(3    x = 6


(4    Height = 6 + 10�
�
9








�
ans :    x = 5 or x =  – 2                4 marks KU





(1    multiplies brackets/collects terms to LHS


(2    factorises


(3    equate each bracket to zero


(4    solves for x�






(1    x² – 3x = 10; x² – 3x – 10 = 0


(2   (x – 5)(x + 2) = 0


(3    (x – 5) = 0; (x + 2) = 0


(4    x = 5 or x =  – 2 �
�
10a














b�
ans :    c = – 16                             2 marks RE





(1    subs for x and y


(2    solves for c





ans:    A(– 3, –25)                         3 marks RE





(1    finds midpoint between – 8 and 2


(2    subs into equation


(3    evaluates and states coordinates of A�






(1    0 = (– 8)² + 6(– 8) + c or 2² + 6(2) + c = 0


(2    0 = 64 – 48 + c; c = – 16 











(1    x-coordinate of A = – 3


(2    (– 3)² + 6(– 3) – 16 


(3   –25; A(– 3, –25)�
�
11








�
ans:     5(k + 3)(k - 3)                   2 marks KU





(1    removes common factor  


(2    uses difference of two squares �






(1    � EMBED Equation.3  ���


(2    � EMBED Equation.3  ����
�
12�
ans:    650                                     3 marks RE





(1    starts to follow pattern    


(2    completes pattern


(3    carries out calculation�






(1    24 × 13........


(2    (24 × 13 × 25)/12


(3    650�
�






10





Read Carefully





1.	Answer as many questions as you can.


2.	Full credit will be given only where the solution contains appropriate working.


3.	You may use a calculator








Paper II





Time allowed    -    80  minutes





MATHEMATICS


Standard Grade    -    Credit Level








Prelim Examination  2010 / 2011





8





Qu�
Give one mark for each ●�
Illustrations for awarding mark�
�
1





�
ans :    x � EMBED Equation.3  ��� 6                                 3 marks KU





(1    swaps sides and changes sign    


(2    subtracts 3x from both sides


(3    solves�






(1    � EMBED Equation.3  ���


(2    � EMBED Equation.3  ���  


(3    x � EMBED Equation.3  ��� 6                                 �
�
2








�
ans :    7/12                                   2 marks KU





(1   changes to fractions and same denominator     


(2    answer�






(1    27/12 – 20/12


(2    7/12�
�
3








�
ans :    90                                      2 marks RE





(1   knows to find 3/7 


(2   answer�






(1    3/7 × 210


(2    90�
�
4a














b








�
ans :    – 12                                   1 mark KU





(1    evaluate function





ans :  � EMBED Equation.3  ���                                      3 marks KU





(1    correct strategy


(2    attempts to solve for � EMBED Equation.3  ���


(3    states two solutions�






(1   13 - (-5)2 = -12











(1   13 - � EMBED Equation.3  ���2 = 4


(2   � EMBED Equation.3  ���


(3   answer�
�
5











�
ans :    will not be big enough     4 marks RE





(1    finds linear scale factor


(2    finds length of missing side


(3    finds area of large rug


(4    valid conclusion�






(1    L.S.F. = 7∙2/6 = 1∙2 [or equivalent]


(2    1∙2 × 8 = 9∙6


(3    9∙6 × 7∙2


(4    realises area < 72 square feet�
�
6�
ans:    p = V – Em                        2 marks KU





(1    starts to change subject


(2    completes change of subject�






(1    Em = V – p 


(2    p = V – Em �
�
7a














b�
ans:    m = ¼                                2 marks KU





(1    knows how to find gradient


(2    states gradient





ans:  T = ¼ v + 10                         1 mark KU 





(1    writes equation of line�






(1    (16 – 10) / (24 – 0)


(2    ¼ 











(1    T = ¼ v + 10 [must be T and v]�
�






x





y








The diameter of the tunnel is 20m


The width of the base from X to Y is 16m.








x











P(24,16)





10





0





v





T





length





8 ft





7(2 ft





6 ft
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