
S4 - N5 HOMEWORK EXERCISE No. 1


1.   (a) Make r the subject of the formula : 

      (b) Make b the subject of the formula: 

2.   Solve the simultaneous equations x + 3y = 9 and 2x – y = 4 graphically.

[image: ]3.   A pet shop manufactures protective dog collars.
      In the diagram below the shaded area represents
      one of these collars.
[image: ]

     

  
   




    AB and CD are arcs of the circles with centres at O.
    The radius, OA, is 10 inches and the radius, OC, is 18 inches.
    Angle AOB is 160 °.
    Calculate the area of a collar.

4.  Expand the brackets and simplify:
     (a) (x – 2)(x2 + 3x – 4) 	(b) (a + 1)3

5.   Factorise:
      (a) 2x2 + 7x – 4	(b) 9a2 – 25	(c) 6xy2 – 2x2y
 
6.   The points K and L have coordinates (−2, −2) and (6, 3) respectively. 
      Calculate the gradient of line KL.
                                                                           
7.    Find the equation of the line shown in the diagram below.
[image: ]














8.    A circular saw can be adjusted to change the depth of blade that is exposed below
       the horizontal guide.   
[image: ]










      The circle, centre O, below represents the blade and the line AB represents part of
      the horizontal guide.
[image: ]









      This blade has a radius of 110 millimetres.  If AB has length 140 millimetres,   
      calculate the depth, d millimetres, of saw exposed.



























S4 - N5 HOMEWORK EXERCISE No. 2

1. Evaluate, without a calculator.

                                 

  2.   Multiply out the brackets and collect like terms.

                                         (2x + 3)(x2 – 4x + 1)

  3.   Change the subject of the formula to m.
 
                                          

  4.   Factorise fully.

                                         2p2 - 18

  5.   Write y = x2 – 8x + 19 in the form 

                                         y = (x – p)2 + q
 
  6.   Jack has been saving 20p coins and 10p coins.
        He has a total of 120 coins so far.
        The total value of all these coins is £19.10.
        Find the number of 20p coins and the number of 10p coins Jack has.
 
 7.    The population of Ashtown is 53 000.
        The population of Oakville is 40 000.
        It is predicted that the population of Ashtown will decrease by 5% per annum and the  
        population of Oakville will increase by 4% per annum.
        How many years will it take before the population of Ashtown is less than the 
        population of Oakville?

8.     Find the equation of the straight line shown in the diagram.

o
B(4, 7)
A(2, 1)
x
y

.






.










9.    In the diagram below triangle ABC is isosceles and BD is a diameter of the circle.
[image: ]









   



     Calculate the size of angle ACD.

10.   The Pointy Pencil stationary company sells pencils in cylindrical containers.
[image: ]




      







      The radius of the container is 4.5 cm.  The height of the container is 18 cm

    The pencil is in the shape of a cylinder, 16 cm high with a cone 2 cm high on the top. 
      The diameter of the pencil is 0⋅8 cm.

[image: ]









     (a) Calculate the volume of the pencil.

     (b) The container holds 100 pencils. Calculate the percentage of unused space in the    
           container when it is filled with pencils.




S4 - N5 HOMEWORK EXERCISE No. 3

1.	Factorise 			6x2 + 11x - 30

2.	The number of people who own mobile phones is approximately 30 million.
	If the number of people owning a phone is increasing at the rate of 4.2% each
	year, how many people will be own a mobile phone in 3 years time?
	Give your answer to the nearest million.

3.	The formula for the velocity that a body must have to escape the gravitational pull 	of  Earth is  
					

	Change the subject of the formula to g.

4.	Sparks Electrical are having their annual clearance sale where everything is 	reduced by 40%.

[image: ]	







	A Flat screen TV cost £480 in the sale.
	How much did the TV originally cost?
	Do not use a calculator and show your working clearly.

5.	Express    in its simplest form.

6.	(a) The average monthly rainfall, to the nearest millimetre, in Edinburgh  from 	
	      May to November is shown below  
	
				50  50  63  68  63  60  63

	Use appropriate formulae to calculate the mean and standard deviation. 
	Show all your working clearly.

	(b) Over the same period in Moscow, the average monthly rainfall gives a mean of 	      60 and a standard deviation of 13.

	Write down two valid comparisons comparing the rainfall between the two cities.








7.	A sensor on a security system covers a horizontal area in the shape of a sector
	of a circle of radius 10 m.
[image: ]
	
	


	



	The area covered by the sensor is 96 square metres. 
	Find the angle xo at the centre of the sector.

8.	Find the equation of the line passing through P(4, 6) which is parallel to the line 	with equation 4x - 2y + 6 = 0.

9.	In the Garden centre there are 2 types of plants on special offer.
	
[image: MPj04479300000[1]]This week’s specials!
Rose bushes
and
Poppy plants 





[image: j0281904]








Carly bought 3 Rose bushes and 2 Poppy plants which cost £15.23.
		
Stephanie paid £26.71 for 4 Poppy plants and 5 Rose bushes.

	How much would Sally pay for a Rose bush and 3 Poppy plants?	




















S4 - N5 HOMEWORK EXERCISE No. 4

1.	A straight line has equation 3y  2x = 6.   
	Find the gradient and y-intercept of the line.



2.	Expand and simplify	(a) 

				(b)  


3.	Factorise fully		(a) 3x2 – 3	(b) 4t2 + 2t – 56


4.	  A function is defined as f (x) = x2  4.

	  Find    (a) f (1)   (b) f (0)   (c) f (9)   (d) f (2p)   (e) f (t – 1)


5.	An international perfume manufacturer prices their bottles of perfume by volume.
	The two bottles below, although containing different volumes, are mathematically similar in shape. Their heights and prices are shown.
	 £22.00
8cm
96cm
 41.82 euros




 







	The larger of the two bottles is for sale in France.

Assuming the smaller bottle to be priced correctly, determine whether or not the large bottle has the correct price tag given that the exchange rate is £1 = 110 euros.   



6.	  Uranium is a radioactive isotope which has a half-life of  years. This

	means that only half of the original mass will be radioactive after  years.

	How long will it take for the radioactivity of a piece of Uranium to reduce to one
	eighth of its original level?
	
         Give your answer in scientific notation.







7.	A health visitor measured the fitness level of a group of teenagers and recorded the 	
	number of hours they watched television in a week. She then drew this graph and 
	the line of best fit.
f
Fitness level on scale  of  1-25(f)
5
10
15
20
25
0
0
10
Hours spent watching TV(h)
20
30
40
50


	












h





(a)	Find the equation of the line of best fit drawn in terms of f and h.
(b)	Use your equation to estimate the fitness level if the hours spent watching
	TV was 23.	


[image: ]8.	The volume of this sphere is 524cm3.

	Calculate the diameter, d cm.





















S4 - N5 HOMEWORK EXERCISE No. 5




1.	A rectangle has length  cm and breadth  cm. Calculate its perimeter.

2.	A function is defined by the formula	g(x) = 12  5x

(a)	Evaluate without a calculator the value of  g(5) + g(2)	
	(b)	If g(k) = 14, find k.	

3.	Two variables are connected by the relationship y = ax + b.
	Given that both a and b are negative, sketch a possible graph of y against x to 	illustrate this relationship. 

4.	Factorise    (a) 9x2 – 16y2    (b) 3y2 – 2y – 1   (c) a2 – 5ab + 6b2   (d) 1 – 16y2

5.	Solve the inequality 	(x – 3)2 – (x – 5)2 < 0

6.	Simplify      expressing your answer with positive powers.

7.	Write down the equation of the graphs shown below, which have the form y = kx2.

[image: ][image: ]						         						
				                    


8.	Write down the equation of the graphs shown below, which have the
               form y = ax2 + b.

[image: ]              (a)                                                           (b)				
[image: ]	
	
	 



			



9.	Write down the equation of the graphs shown below, which have the form 
		y = (x + a)2 + b.

[image: ]		(a) 					(b)	
[image: ]










	

10.	The area above a church doorway is made up of a semicircle of plain glass with a semi-circular band of coloured glass above it, as shown. 
[image: ]












	
	
	The framework of the door has a width of 3 metres and the band of coloured glass has a width of 30cm.  The glass is constructed from four equal sections.	

One of the pieces of coloured glass has been broken.  

Calculate the area of the coloured panel that needs to be replaced.














S4 - N5 HOMEWORK EXERCISE No. 6

1.	A company’s profit for the year was £12  108.
	Calculate the profit made per day, giving your answer to the nearest £.

2.	A function is defined as f (x) = x2 + 3	
	Find a simplified expression for f (a + 2)  f (a  5).

3.	A line passes through two points A(0, -t) and B(2, 5t).
0
B(2, 5t)
A(0, -t)
x
y
.









.

	




	(a) Find the gradient of the line in terms of t.

	(b) Find the equation of the line in terms of x, y and t.


4.	Change the subject of the formula to m.  

5.	The equations of the parabolas below are of the form y = (x + p)² + q
	or y = q – (x + p)2.0

x

y

	.
C

	(a)					(b)x
y
O
(3, 2)
x
y
O
(3, 2)

(2, 5)
.

	
.

C






	(i)   Write down the equation of each parabola.

	(ii)  Write down the equation of the axis of symmetry of each parabola.

	(iii)  Find the coordinates of the point C, the y-intercept of each parabola.






6.	Harry often plays golf and the scores for some of his games are recorded below.

				84    78    87    80    81

(a) For this sample calculate the mean and standard deviation.

(b) His partner is Tony, whose scores are listed below.

104   98   107   100   101   

	Write down the mean and standard deviation of Tony’s scores.


7.	Sketch the following parabolas showing clearly the coordinates of the turning point and the y-intercept for each.
					
	(a) 	y = (x + 1)2 - 3	   	      (b)		y = 4 - (x – 3)² 	


8.	A cylindrical pipe has water in it as shown.

[image: ]	










	The depth of the water at the deepest point is 5 centimetres.
	The width of the water surface, AB, is 18 centimetres.
	The radius of the pipe is r centimetres.
	The distance from the centre, O, of the pipe to the water surface is x centimetres.

	(a) Write down an expression for x in terms of r.

(c) Calculate r, the radius of the pipe.














S4 - N5 HOMEWORK EXERCISE No. 7

1.	Solve:		(x + 6)(4x – 3) = (2x + 3)2


2.	A function is defined by the formula h(a) = 12 – 5a
	If h(t2) = -68, find the value(s) of t.


3.	The diagram below shows a sector of a circle, centre C.
[image: ]

	





	

	The radius of the circle is 5 centimetres and angle ACB is 720.
	Calculate the length of arc AB.

	Do not use a calculator and take π = 3.14.


4.	A straight line with equation ax + by + c = 0 passes through the points (2, 4) and 
	(-2, -2). Find the values of a, b and c.


5.	Sketch the graphs of the following parabolas showing clearly any intercepts with the axes and the turning point for each.
					
	(a) 	y = (x – 3)(x - 7)	   	      (b)		y = (5 – x)(1 + x)	


6.	A lead cube, of side 10 centimetres, is melted down.
	During this process 8% of the metal is lost.
	The remaining metal is then made into a cone, with radius 8 centimetres.
	Calculate the height of this cone.
	Give your answer correct to 2 significant figures.


7.	Factorise:	(a) 4a2 – 9b2		(b) 12x2 – 17x + 6


8.	Simplify:	     expressing your answer with positive powers.






9.	Write down the equations of the following trigonometric graphs.	

[image: ]	(a)					(b)
[image: ]











[image: ][image: ]	(c) (d)












[image: ]
	(e)	


	








	
[image: ]	(f) 	











S4 - N5 HOMEWORK EXERCISE No. 8





1.	At a Christmas party, David drank litres of fruit punch. Simon drank of a litre and John drank  litres.
	(a)	How much fruit punch did they drink altogether?
	(b)	If the bowl held 8 litres altogether, how much was left over?

2.	Factorise fully:	(a) 2x2 – 14x + 24	(b) 3x4 – 48

3.	Simplify, expressing your answer with positive indices. 


			

4.	Write down the amplitude and period of the following

	(a)	y = 3 cos 2xo		(b)	y = 2 sin 5xo		(c)	y = 4 cos ½ xo       

5.	Find the gradient and y-intercept of the line with equation 2x + 3y – 12 = 0

6.	Make a neat sketch of each of the following for 0 ≤ x ≤ 360, showing all 	important points.
State the maximum value, minimum value, the amplitude and period of each function.


	(a)	y = 3 sin 2xo	                       	(b)    y = 2cos3xº + 1  	 
	   

[image: ]7.	Calum is making a picture frame, ABCD.A
B
C
D
d
25cm
21·5cm
A
B
C
D
d
25cm
21·5cm



	





	




	It is 25 cm high and 21·5 cm wide.
	To check whether the frame is rectangular, he measures the diagonal, d.
	It is 31·5 cm long.
	Is the frame rectangular?

 



8.	Express the following in terms of the sine, cosine or tangent of an acute angle.
[bookmark: _GoBack]
	(a)		(b)		(c)		


[image: ]9.	 









	

	In the above diagram,
	• O is the centre of the circle
	• PQR is a straight line
	• RS is a tangent to the circle at S
	• angle OPS is 28 °.
	Calculate the size of angle QRS.


10.	(a)	Express x2 + 6x + 13 in the form (x + a)2 + b

	(b)	Hence sketch the graph of y = x2 + 6x + 13 showing clearly the y-axis  			intercept and the coordinates of the turning point. Write down the equation 		of the axis of symmetry.
























S4 - N5 HOMEWORK EXERCISE No. 9

1.	E = mc2
	Find the value of E when m = 3.6 × 10-2 and c = 3 × 108
	Give your answer in scientific notation.

2.	A lime-flavoured jelly is in the shape of a hemisphere. 
	The diameter is 18 centimetres. 
[image: ]







	As the jelly sits in a warm room it begins to melt and loses 5% of its solid volume 	every hour. 
	What would be the solid volume of the jelly left after 3 hours? 

3.	A group of people attended a course to help them stop smoking.
	The following table shows the statistics before and after the course[image: ].

	Make two valid comments about these results.

4.	A helicopter takes off and follows a path given by y = 3 + 2x. 
[image: ]At the same time a hanglider is descending and is 
following a path given by x + y = 12. 
Draw a graph to show these two flight paths and write 	down the coordinates of the point of intersection of the paths.

5.	The equation of this parabola is y = (x + 2)(x – 4)

[image: ]






	



	

	Find the coordinates of the points R, S T and U.
6.	Write down the equations of the following trigonometric graphs.
[image: ]
	







[image: ]

	






[image: ]













7.	Solve for   Give your answers correct to one decimal place. 

	(a)	

	(b)	

	(c)	












S4 - N5 HOMEWORK EXERCISE No. 10

1.	For the quadratic function   y = 3 – (x + ½)2, write down 
	(a)	its turning point and the nature of it.				                                 
	(b)	the equation of the axis of symmetry of the parabola.

2.	Sketch the graph of  for 


3.	Given that A = , express b in terms of A and c.	

4.	Solve these quadratic equations algebraically.
	(a) 5x2  15x = 0	(b) 6x2  7x  3 = 0	(c) 4x2 – 9 = 0	

5.	(a) Simplify 	
	(b) Prove that (sin xº  + cos xº)2 = 1 + 2 sin xºcos xº     

6.	Remove the brackets and simplify.

				

7.		Due to fire damage, the value of a painting has fallen by 34% and is now valued at 	£4158.  What was its value before the damage?

8.        Ornamental paving slabs are in the shape of part of a sector of a circle. 
	    Calculate the area of the slab shown.

[image: ]
		20 cm
35 cm
20 cm
35 cm
20 cm
35 cm

























[image: ]9.	Blear’s new album First Sight is available on CD and as a download.

	5 downloads and 4 CDs cost £97.
	3 downloads and 3CDs cost £66.

	Calculate the cost of the download and of the CD.
		



10.	The sign outside a pet shop is formed from part of a circle.
The circle has centre O and radius 26cm.
Pets'n
 Us

O
26cm
A
B
w cm











		Given that the line AB = 48cm, calculate the width, w cm, of the sign.


























S4 - N5 HOMEWORK EXERCISE No. 11

1.	Solve these inequations:




	(a) 6 (2 – y)  	(b) x (x – 9) + (x – 2)  2x (x – 6)

2.	The diagram shows the graph of y = a sin bx˚.
xo
y
180
0
5
-5
135
45
90

			







		
		Write down the values of a and b.

3.		Solve the equation 2x2 – 8x – 19 = 0 giving the roots correct to 3 significant 
            figures.

4.		Determine the nature of the roots of these quadratic equations.
			
(a)	x²  6x + 8 = 0			(b)	4x² + x + 3 = 0	  


5.	Solve tanxº = 25 for 0 ≤  x  ≤  360, giving your answers correct to 3 significant 
	figures.


6.	The diagram below shows the line with equation.
					
	o

P
x
y















		Find the coordinates of P, the point where the line cuts the y-axis.









7.	Prove that (2cos B + 3 sin B)2 + (3cos B  2 sin B)2 = 13


8.	A farmer has 260 metres of clear plastic fencing. He uses all the fencing                            to create a rectangular holding pen.

[image: ]








(a) Taking x as the length of the pen, write down an                                          expression for the width of the pen in terms of x.

(b) Given that the area of the pen is 4000 square metres, form                                        an equation and solve it to find x, the length of the pen.

































S4 - N5 HOMEWORK EXERCISE No. 12

1.	The formula for finding the volume of a cone is given by


                                            r2h
	
Change the subject of the formula to r.


2.	For what values of p does the equation  have equal roots?	

3.	  In the diagram below triangles ABC and ADE are mathematically similar.



	  BC  12 cm, DE  9 cm and AE  21 cm.
[image: ]
	

9 cm
21cm


	




	
Find the length of CE.


4.	    The graph in the diagram has equation of the form o.
y
x
4
-4
360o


P














(a) Write down the value of a.		


The broken line in the diagram has equation.

(b) Establish the coordinates of the point P.





5.	The diagram shows 3 vectors a, b and c.
a
b
c

	







	(a)	Draw diagrams on squared paper to represent:
		(i)	a + b		(ii)	a + c		(iii)	b + c	

(b)	For each resultant vector, state the components and calculate its magnitude correct to one decimal place.
The graph shows the parabola y = 16 + 6x  x2.

Find the coordinates of A, B, C and D.

6.	



[image: ]

































S4 - N5 HOMEWORK EXERCISE No. 13

1.	Evaluate:  

2.	Solve the equation 2x2 + 7x – 15 = 0	

3.	PQRS is a parallelogram. PQ is represented by vector a and PS is represented by vector b as shown in the diagram. M is the mid–point of SQ.
[image: ]
	






	
	Express, in terms of a and b:		(a)	PR	(b)	SQ	(c)	SM	

4.	A small boat race travels round a set of three buoys to cover a total distance 
[image: ]	35 km.	

	Q
9 km
12 km
P
R











	(a)   Calculate the size of angle PQR.	     (b)	Calculate the area of triangle PQR.


5.	[image: ]Find the range of values of k such that kx2 – 6x + 1 = 0 has no real roots.


6.	Find the gradient and y-intercept of the line with equation 2x + 3y – 12 = 0.


7.	Simplify: 	(a) 		(b) 










8.	State the coordinates of each vertex (O, P, Q, R and S) of the rectangular based 	pyramid shown in the diagram. 


[image: ]
















































S4 - N5 HOMEWORK EXERCISE No. 14


1.	Evaluate (a)   (b)  and (c)  without using a calculator. Show all working.

2.	On an orienteering course, Ian follows the direct route through a forest from A to 	C while Kate follows the road which goes from A to B and then from B to C. 

	[image: ]
	Calculate the total distance which Kate has to travel from A to C.


3.	Express  in its simplest form.

4.	(a)	Calculate the value of cos ABC in this triangle.
[image: ].
			
			





(b)	Without actually calculating the size of the angle a pupil was able to say that angle ABC was obtuse.
By referring to your answer in (a), explain why the pupil was able to do 	this.          


5.	(a)		Express   with a rational denominator in its simplest form.

	(b)		Express   in its simplest form.

	(c)		Express  in its simplest form.








6.	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. 
	  Masts P and R are 66km apart.
[image: ]








	
	








	(a)       Use information in the diagram to establish the size of angle PQR. 	                         
	(b)       Hence find the bearing of mast P from mast R.             
                                                        





















S4 - N5 HOMEWORK EXERCISE No. 15

1.	(a) Evaluate (giving your answer as a fraction): 

	(b) Simplify and give your answer with a positive index: 

	(c) Express in simplest form: 

2.	Prove that the roots of the equation 2x2 +8x + 5 = 0 are real and irrational.

3.	Vector u has components  and vector v has components.
	Calculate.
	Express your answer as a surd in its simplest form.

4.	A sketch of Lee's garden is shown below.
	8·2m 
6·7m 
12·2m 
A 
B 
C 
D 










	Calculate the area of the garden.

5.	Express each of the following as single fractions in simplest form.

	(a) 	(b) 	(c) 	(d) 

	(e) 	(f) 



6.	The diagram below shows a right-angled triangle with sides                                measuring n + 3, and n centimetres.
	(a)	Form an equation and solve it to find n. 
(b)	Hence calculate the area of the triangle.

[image: ]





	 



7.	Express each of the following in simplest form.

	(a) 	(b) 	(c) 	(d) 	

	(e) 


8.	Solve 4x2 – 7x + 1 = 0, give the roots correct to 1 decimal place.


9.	Two security cameras are positioned on a beam in a warehouse 30 metres apart. 
One camera has an angle of depression of 37˚ and the other camera has an angle of depression of 46˚.
Calculate the height, h metres, of the beam above the ground.	
		
[image: ]
 30m
  37˚
46˚
h m










[image: ]10.	The graph shown has the equation of the                                                                             form y = (x  b)(x  c).
(a)	Find the equation of the parabola.
(b)	Find the coordinates of where the                                                                                          graph cuts the y-axis.
(c)	State the coordinates and nature of                                                                                                                      the turning point.
(d)	State the equation of the axis of symmetry                                                                                     of the parabola.
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