ELGIN ACADEMY
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FORMULAE LIST
The roots of ax2 + bx + c = 0 are x = 
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Sine rule:
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Cosine rule:


a2 = b2 + c2 ( 2bc cos A or cos A = 
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Area of a triangle:

Area = ½ ab sin C

Volume of a sphere:

Volume = 
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Volume of a cone:

Volume = 
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Volume of a cylinder:
Volume = 
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Standard deviation:

s = 
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, where n is the sample size.
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1.
A driving instructor recorded the number of attempts his pupils had before passing                       their driving test.

	1
	2
	1
	1
	3

	4
	2
	2
	1
	1

	1
	4
	1
	2
	2

	5
	3
	1
	1
	1

	1
	1
	2
	2
	3



Construct a frequency table for this data and add a cumulative frequency column.

2
2.
Find the equation of the line in the diagram.
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3.
Calculate the volume of this cone which has                                                                                radius 10 cm and height 12 cm.[Take π =3(14]






3
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4.
The number of pupils in each year group in a secondary school was recorded

and this pie chart drawn.








There are 1800 pupils in the school altogether with 360 in S2.


(a)
Calculate the size of the angle for second year.





2

(b)
How many pupils were there in S1?






2
5.
Change the subject of the formula
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6.
(a)
Factorise                5x2 – 45 







2

(b)
Factorise
         6x2 – 7x – 20 







2

7.
In a box there is a mixture of milk and plain chocolates.


There are 12 plain chocolates and a number of milk ones.


The probability that a chocolate chosen at random from the box is a milk one is 
[image: image10.wmf]8

5

.


How many chocolates in total are in the box?






3
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8.
The diagram shows a semi-circle with centre C.


RT is a tangent to the semi-circle at T.


Calculate the size of the shaded angle CRT






4
9.
The diagram below, which is not drawn to scale, represents the positions of three                            mobile phone masts.


Mast Q is 40 km away from P and 60 km from R.


The distance from mast Q to mast R is 30 km.
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Show clearly that the exact value of Cos PQR = 
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     Marking Scheme
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FORMULAE LIST
The roots of ax2 + bx + c = 0 are x = 
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Sine rule:
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Cosine rule:


a2 = b2 + c2 ( 2bc cos A or cos A = 
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Area of a triangle:

Area = ½ ab sin C

Volume of a sphere:

Volume = 
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Volume of a cone:

Volume = 
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Volume of a cylinder:
Volume = 
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1.

Remove the brackets and simplify
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2.
The results of a class test, out of 50, are shown in this stem and leaf diagram
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Illustrate the data in a box plot.








5

3.
A triangular sail has dimensions as shown in the diagram.


Two of its edges measure 6 metres and 4(9 metres and the angle between them is 72o.



Calculate the area of the sail.       








2                       

4.
A straight line has equation   y = ax + b, where a > 0 and b < 0.

Make a sketch on plain paper to show a line which satisfies these conditions.

2
5.
An antique ring costs £6 500. At the end of the first year it was valued at £7 000.  

(a)
Calculate the increase in value as a percentage of the original value, giving                    your answer correct to the nearest percentage.





3
(b)
If the ring continues to appreciate at half this rate per annum, calculate the                     value of the ring after a further 3 years.



Give your answer correct to 2 significant figures.




4


6.
The number of books sold, per hour, for the first six hours after its release, is shown                   below.

338
347
346
380
375
374


(a)
Find the mean and standard deviation for the data given above.


4

(b)
The same information was taken for the next six hours.

The mean number of books sold per hour then was 358 and the standard                           deviation was 14(2.



State whether these statements are True of False.

(i)
The total number of books sold in both periods of six hours was                                 the same.


(ii)
The number of books sold per hour in the second period was 

more consistent.
  







2


7.
The diagram below shows a sector of a circle, centre O.


Angle AOB 
[image: image22.wmf]°

=

112

 and the radius is 12 cm.


Calculate the length of arc AB.   








3








8.

Last year, for a Mathematical Competition, 40 maths sets and 12 calculators were                bought for £101.60.

Let x be the price of a maths set and y the price of a calculator.


(a)
Write down an equation in x and y to illustrate this information.


1


This year they bought in 45 maths sets and 14 calculators which cost £114.95.

(b)
Write down an equation in y and t to illustrate this information.


1

(c)
Assuming that the cost of a maths set and a calculator remained the same                       for both years, find  algebraically the cost of 1 maths set and 1 calculator.

4
9.
The diagram below shows a steel rivet which consists of a hemisphere and a cylinder.


The radius of the hemisphere  is 8 millimetres and the radius of the cylinder is 5 millimetres.

The height of the rivet is 18 millimetres.

Calculate the volume of the rivet.








6
10.
The Rackets Tennis Club has this sign at its gate.


It is made from a rectangular base with a circle set into it as shown in the diagram below.


The radius of the circle is 25 cm and the length of AB is 28 cm.


If the depth of the rectangular base is 10 cm, calculate the overall height, h cm, of 


the sign.











4
11.
A ship is at position A. Lighthouse L is on a bearing of 050o from the ship.   


The ship then travels 60 kilometres on a bearing of 130o to position B.


From position B the captain observes the lighthouse on a bearing of 340o. 


(a)
Make a copy of triangle ALB and use the information above to help you mark               in the sizes of the three angles.







3


(b)
Calculate the distance AL.








3


Intermediate 2  Paper 2 ~ 2012/13




           Marking Scheme



	Qu
	Answer and Marks
	Examples of Evidence

	7


	ans:    23∙4 cm                                     3 marks

(1    makes up fraction

(2    knows how to find length of arc       

(3    simplifies
	(1    112/360……..     

(2    …… × π × 24

(3    23∙4 cm       

	8a

b

c

   
	ans:    40x + 12y = 101∙6                      1 mark

(1    states equation   

ans:    45x + 14y = 114∙95                    1 mark

(1    states equation

ans:    maths set £2.15, calc. £1.30    4 marks

(1    knows to use system of equations 

(2    solves for 1 variable

(3    solves for other variable 

(4    states cost of 1 maths set & 1 calculator
	(1    40x + 12y = 101∙6                        

(1    45x + 14y = 114∙95                    

(1    evidence of scaling equations     

(2    x = 2∙15

(3    y = 1∙3

(4   maths set costs £2.15 and calculator £1.30

	9


	ans:    1 856∙8 mm³                              6 marks

(1    strategy

(2    subs values into formula for sphere

(3    finds volume of hemisphere
(4    finds height of cylinder 

(5    subs values into formula for cylinder

(6    adds to answer
	(1    finding 2 volumes and adding

(2    Vsphere  = 2 143∙6 mm³

(3    VHsphere = 1 071∙8 mm³    

(4    height of cylinder = 10 mm

(5    Vcylinder = π × 5² × 10 =  785 mm³  

(6    1 856∙8 mm³

	10
	ans:    55∙7 cm                                     4 marks

(1    assembles facts in R.A.T.    

(2    knows to use Pythagoras’

(3    finds missing side

(4    adds radius and depth to answer
	(1        

(2    √(25² – 14²)    

(3    20∙7 cm

(4    20∙7 + 25 + 10 = 55∙7 cm

	11a

b


	ans:    80o, 70o, 30o                              3 marks

(1    angle A correct      

(2    angle L correct
(3    angle B correct   

ans:    32 km                                        3 marks

(1    knows to use the sine rule      

(2    starts to evaluate  

(3    answer  
	(1    angle A = 80o   

(2    angle L = 70o   
(3    angle B = 30o
(1    AL/sin 30o = 60/sin 70o   

(2    AL = 60sin 30o / sin 70o
(3    32 km 

	
	
	Total                                              50 marks
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MATHEMATICS


National Qualifications    -    Intermediate 2


Maths 1 and 2


Paper 1 (non-calculator)








Time allowed    -    45 minutes





Read carefully 











     	1.	You may NOT use a calculator.





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





3.	Square-ruled paper is provided.








Marks





All questions should be attempted





x





y





O





4





3





12 cm





10 cm





R





T





C





S





64o





P





Q





40 km





N





N





60 km





R





30 km





End of question paper





Qn�
Answer and Marks�
Examples of Evidence�
�
1








�
ans:    freq. table with c.f. drawn    2 marks





(1    correct frequencies   


(2    correct cumulative frequencies�






(1     12, 7, 3, 2, 1   


(2    12, 19, 22, 24, 25�
�
2











�
an :    y = –4/3x + 4                           3 marks





(1   finds gradient


(2   states y – intercept 


(3   states equation of line�






(1   m = –4/3


(2   c = 4 


(3   y = –4/3x + 4�
�
3








�
ans:     1 256 cm3                                3 marks





(1    subs values into formula 


(2    attempts to simplify before calculation


(3    answer�






(1   V = ⅓ × 3∙14 × 10² × 12


(2   evidence


(3   1 256 cm3                                �
�
4








�
ans: 72o                                                                       2 marks


●1 makes fraction and multiplies


●2 answer


ans: 300 pupils                                  2 marks


●1 makes fraction and multiplies


●2 answer �



●1 360/1800 × 360o


●2 72o


●1 60/360 × 1800


●2 300 pupils


�
�
5








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


                      


●1 starts to re-arrange


●2 continues to re-arrange


●3 squares �
●1      � EQ �� EMBED Equation.3  ���


●2      � EMBED Equation.3  ���


●3        � EMBED Equation.3  ����
�
6a














b








�
ans:    5(x – 3)(x + 3)                         2 marks





(1    takes common factor


(2    factorises difference of two squares





ans:    (3x + 4)(2x – 5)                       2 marks





(1    first factor correct    


(2    second factor correct�






(1    5(x2 – 9) 


(2    5(x – 3)(x + 3)  











(1    (3x + 4)……    


(2    …..(2x – 5)                                          �
�
7�
ans:    32 chocolates                          3 marks 





(1    realises P(plain) = �EMBED Equation.3���   


(2    valid strategy to find number of chocs


(3    answer�






(1   P(plain) = �EMBED Equation.3���   


(2   �EMBED Equation.3���= 12; �EMBED Equation.3���


(3    4 × 8 = 32�
�
8

















�






ans:    38o                                           4 marks





(1    finds angle CST


(2    finds angle RST


(3    finds angle STR


(4    finds required angle�












(1    angle CST = 64o


(2    angle CST = 116o


(3    angle STR = 26o


(4    180 – (26 + 116) = 38o                               �
�






Signs round wrong way award half marks


Signs must be different








Qn�
Answer and Marks�
Examples of Evidence�
�
9�
ans:    proof                                        4marks





(1    knows to use the cosine rule for angle          


(2    substitutes values





(3    calculates numerator   


(4    calculates denominator and simplifies �






(1    evidence 


(2    �EMBED Equation.3���


(3     –1 100  


(4     –11/24 �
�
�
�
Total                                              30 marks�
�
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MATHEMATICS


National Qualifications    -    Intermediate 2


Maths 1 and 2


Paper 2 








Time allowed    -    1 hour 30 minutes





Read carefully 











     	1.	Calculators may be used in this paper.


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


3.	Square-ruled paper is provided.











Marks





All questions should be attempted





n = 26





1 2 represents 12





6 m





4(9 m





72o





A





B





O





112o





12 cm





Rackets


Tennis


Club





A





B





h cm





28 cm





10 cm





N





N





A





B





L





50o





60 km





N





End of question paper





Qu�
Answer and Marks�
Examples of Evidence�
�
1











�
ans:    x2 + 1                                        3 marks





(1    squares first bracket       


(2    multiplies second bracket


(3    simplifies�






(1    9x² – 6x + 1……     


(2    …… – 8x² + 6x


(3    x² + 1       �
�
2




















    �
ans:    box plot drawn                        5 marks





(1    states lowest and highest values   


(2    finds median   


(3    finds lower and upper quartiles


(4    correct box


(5    correct whiskers�






(1    6 and 50    


(2    median = 32∙5   


(3    lower quartile = 23; upper quartile = 40


(4    see pupil diagram


(5    see pupil diagram�
�
3








�
ans:    14 cm²                                       2 marks





(1    knows how to find area   


(2    answer�






(1    Area = ½ × 6 × 4∙9 × sin72o   


(2    14 cm²                        �
�
4








�
ans:    line drawn                                2 marks





(1    correct gradient   


(2    correct y - intercept�






(1    any line with positive gradient   


(2    line passing through a negative value on Y                         �
�
5a




















  b�
ans:    8%                                            3 marks





(1    finds actual increase in value    


(2    knows how to find percentage


(3    answer correctly rounded





ans:    £7 900                                       4 marks





(1    uses correct multiplier


(2    knows how to increase 


(3    answer


(4    correct rounding�






(1    £500 


(2    500/6 500 × 100


(3    8%











(1    ……. × 1∙04 


(2    7 000 × 1∙043 


(3    £7 874.048


(4    £7 900�
�
6a























b�
ans:    360, 18∙3                                   4 marks





(1   calculates mean


(2   squares deviations and adds





(3   substitutes into formula


(4   calculates standard deviation 





ans :    appropriate statement           2 marks





(1    interprets statement


(2    interprets statement�






(1    2 160 ( 6  = 360


(2    484 + 169 + 196 + 400 + 225 + 196                                     


        = 1 670


(3    SD = √(1 670/5)       


(4    18∙3











(1    false 


(2    true                                 �
�












Scale must be shown or 5 figure summary marked on diagram
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