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Ratio revisited

page 213 A1­A6
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Delivering the Paper

Oliver is paid
 £5 pw plus 
10p per paper.

Toby is paid 
15p per paper.

Frazer is paid 
£4.00 for 
delivering 50 
papers.

Jess is paid £6.60 
for delivering 30 
papers. Find out 
how much she 
would get paid for 
delivering 18 
papers.

Izzy is paid £3.50 
for delivering 25 
papers. Find out 
how much she 
would get paid for 
delivering 21 
papers.

Kristina is paid 
£2.47 for 
delivering 19 
papers. Find out 
how much she 
would get paid for 
delivering 42 
papers.
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How many examples can you 
think of, demonstrating direct 
proportion?

page 215

ppt

Page 216­218
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Harder Direct Proportion

The value V of a diamond is proportional to the square of its mass M.
 If a diamond with a mass of 5 g is valued at £100 find:
(a) The value of a diamond with a mass of  20 g.
(b) The mass of a diamond with a value of £2500.

The energy of a moving body is E, is proportional to the square of its speed S. 
If a body has 90 units of energy when it is moving at 3m/s, calculate:             
(a) How many units of energy it has at a speed of 8 m/s
(b) The speed of a body with 810 units of energy.

page 215, 216
page 216 ­ 218 odd nos only

strategy:
• set up equation
• find value of k
• re­write equation

(Front of your book)

Do this
 one now

This is similar
 but harder!



Attachments

Proportion ﴾Direct﴿.ppt

Proportion ﴾Inverse﴿.ppt
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Direct Proportion

If two quantities increase at the same rate so that if one is doubled so is the other, then the quantities are said to be directly proportional.

In the example shown, if C is the cost of an ice cream and N is the number bought, we write C N  (C is proportional to N).

If two quantities are directly proportional then their points lie on a straight line from the origin. In our example the equation of this line is C = kN for some value of k. k is called the constant of proportionality and has a value of 1.5 here.

Two ice creams cost twice as much as one. 

Three ice creams cost three times as much as one etc. 





















































































Number of Ice Creams

Cost (£)

1

2

3

4

5

1

2

3

4

5

6

7

8









































































































































































































































































































































































































































































































































Eddie’s Ices All £1.50



















Direct Proportion

Terminology

y  x

All mean the same thing

Strategy for solving proportion problems

1. Find the value of k (the constant of proportionality).

2. Use k together with given values to answer the question.

    y  z

 y = kz

 k = y/z

k = 7/2 = 3.5

 y = 3.5z

(a) y = 3.5 x 8 = 28 

(b) z = y/3.5  = 10.5/3.5 = 3 



y is proportional to x

y varies directly as x



y varies as x



Example Question 1:

If y is proportional to z and y = 7 when z = 2, find:  

(a) the value of y when z = 8                                    (b) the value of z when y = 10.5









Question 1:

If p is proportional to q and p = 3 when q = 12, find:  (a) the value of p when q = 30                                  (b) the value of q when p = 18

    p  q

 p = kq

 k = p/q

    k = 3/12

    k = 0.25

  p = 0.25q

(a) p = 0.25 x 30 = 7.5 

(b) q = p/0.25  = 18/0.25 = 72 







Example Question 2

Given that y varies as x, fill in the missing values in the table below

From the table k = 25/10 = 2.5.

All x values need to be multiplied by 2.5.

7.5

12.5

50

175

From the table k = 22.5/30 = 0.75.

All x values need to be multiplied by 0.75.

1.5

3.75

7.5

30

		x		3		5		10		20		70

		y		25























Question 2

Given that y varies as x, fill in the missing values in the table below





22.5













y

40

30

10

5

2

x



























Example Question 3

The Current I in a wire is proportional to the voltage V.               If I =12 amps when V = 8 volts find:

(a) The current when the voltage is 15 volts.

(b) The voltage when the current is 7.5 amps.                                                  

    I  V

 I = kV

 k = I/V

    k = 12/8

    k = 1.5

  I = 1.5V

(a) I = 1.5 x 15 = 22.5 amps 

(b) V = I/1.5  = 7.5/1.5 = 5 volts  

+

_







Question 3

    E  M

 E = kM

 k = E/M

    k = 13.5/6

    k = 2.25

  E = 2.25 M

(a) E = 2.25 x 5 = 11.25 cm.

(b) M = E/2.25  = 18/2.25 = 8 kg.  

A mass M, hangs from the end of a spring. The extension of the spring, E, is proportional to the mass. If a mass of 6 kg produces an extension of 13.5 cm find: 

(a) The extension produced by a mass of 5 kg

(b) The mass that produces an extension of 18 cm    















y varies directly as  x2



y  x2



y is proportional to x2

y varies as  x2



All mean the same thing







Questions Involving Squares and Cubes

One quantity can be proportional to the square or cube of another.

y varies directly as  x3



y  x3



y is proportional to x3

y varies as  x3



All mean the same thing













Example Question 4

Questions Involving Squares and Cubes

Given that y varies directly as x2 and If y = 12 when x = 2, calculate:

(a) The value of y when x = 5

(b) The value of x when y = 48

    y  x2

 y = kx2

 k = y/x2

k = 12/22 = 3

 y = 3x2

(a) y = 3 x 52 = 75 

(b) x = (y/3)  = (48/3) = 4 







Question 5

Questions Involving Squares and Cubes

    E  S2

 E = kS2

 k = E/S2

k = 90/32 = 10

 E = 10S2

(a) E = 10 x 82 = 640 units 

(b) S = (E/10)  = (810/10) = 9 m/s

The energy of a moving body  E, is proportional to the square of its speed S. If a body has 90 units of energy when it is moving at 3m/s, calculate:             

(a) How many units of energy it has at a speed of 8 m/s.

(b) The speed of a body with 810 units of energy.







Question 6

Questions Involving Squares and Cubes

    V  M2

 V = kM2

 k = V/M2

k = 100/52 = 4

 V = 4M2

(a) V = 4 x 202 = £1600 

(b) M = (V/4)  = (2500/4) = 25 g

The value V of a diamond is proportional to the square of its mass M. If a diamond with a mass of 5 g is valued at £100 find:

(a) The value of a diamond with a mass of  20 g.

(b) The mass of a diamond with a value of £2500.







Questions Involving Squares and Cubes

Example Question 5

The mass M of a cube is proportional to its side length L.                 Use the information in the diagram to find:

(a) The mass of the yellow cube.

(b) The side length of the red cube.

    M  L3

 M = kL3

 k = M/L3

k = 320/43 = 5

 M = 5L3

(a) M = 5 x 83 = 2560 g = 2.56 kg 

(b) L = 3(M/5)  = 3(40/5) = 2 cm







40 g

320 g

M g

L cm

4 cm

8 cm







Question 7

Questions Involving Squares and Cubes

The mass M of a sphere is proportional to the cube of its radius r.  Use the information in the diagram to find:

(a) The mass of the yellow cube.

(b) The radius of the red cube.

    M  r3

 M = kr3

 k = M/r3

k = 300/53 = 2.4

 M = 2.4r3

(a) M = 2.4 x 63 = 518.4 g

(b) r = 3(M/2.4)  = 3(140/2.4) = 3.9 cm (1 dp)







300 g

M g

140 g







6 cm

5 cm

r cm







Question 1:

If p is proportional to q and p = 3 when q = 12, find:  

		the value of p when q = 30                                  



(b)    the value of q when p = 18

Example Question 2

Given that y varies as x, fill in the missing values in the table below

Question 2

Given that y varies as x, fill in the missing values in the table below

Example Question 3

The Current I in a wire is proportional to the voltage V.               

If I =12 amps when V = 8 volts find:

(a) The current when the voltage is 15 volts.

(b) The voltage when the current is 7.5 amps.                                                  

Question 3

A mass M, hangs from the end of a spring. 

The extension of the spring, E, is proportional to the mass. 

If a mass of 6 kg produces an extension of 13.5 cm find: 

(a) The extension produced by a mass of 5 kg

(b) The mass that produces an extension of 18 cm    

		x		3		5		10		20		70

		y		25
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40

30
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5

2
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Example Question 4

Given that y varies directly as x2 and If y = 12 when x = 2, calculate:

(a) The value of y when x = 5

(b) The value of x when y = 48

Question 5

The energy of a moving body is E, is proportional to the square of its speed S. 

If a body has 90 units of energy when it is moving at 3m/s, calculate:             

(a) How many units of energy it has at a speed of 8 m/s

(b) The speed of a body with 810 units of energy.

Question 6

The value V of a diamond is proportional to the square of its mass M.

 If a diamond with a mass of 5 g is valued at £100 find:

(a) The value of a diamond with a mass of  20 g.

(b) The mass of a diamond with a value of £2500.
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Inverse Proportion

If two quantities are related in such a manner that if one quantity increases by a factor k and the other decreases by a factor of 1/k then the quantities are said to be inversely proportional.

In the case of hiring the van we say that

The product C x N is constant and the points lay on a curve of the form y = 1/x

Two people, half the cost

Three people, third the cost etc



Vera’s Van Hire

£120 per week
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8





Number of People (N)

1

2

3

4

5

120

Cost (C)(£)

110

100

 90

 80

 70

 60

 50

 40

 30

 20

 10

6

 0













Remember: Strategy for solving proportion problems

1. Find the value of k (the constant of proportionality).

2. Use k together with given values to answer the question.

Example Question 1

Boyle’s Law states that at constant temperature, the volume V of a gas is inversely proportional to its pressure P. When the pressure is 600 N/m2 the volume is 4m3. Find:

(a) The volume when the pressure is 400 N/m2

(b) The pressure when the volume of the gas is 5 m3

















Question 1

The cost C of hiring a transit van is inversely proportional to the number of people N, hiring it. If Robert hires the van himself, the cost will be £120. Find:

(a) The cost per person if a party of 4 people hire the van.

(b) The number of people hiring the van if the cost per person is £7.50.

















Question 2:The time T, taken  for a journey to the moon is inversely proportional to the average speed S, of the space ship. If the trip takes approximately 20 days at an average speed of 12, 000 mph, find:

(a) The time taken at an average speed of 16 000 mph.

(b) The average speed for a journey completed in 24 days.

















Question 3. The Intensity I of light falling on an object varies inversely as the square of the distance D of the object from the light source. If the intensity of light is 12 units at a distance of 8 m, find:

(a) The intensity at a distance of 4 m.

(b) The distance of the light source from the object if the intensity is 10 units. 

One quantity can be inversely proportional to the square or cube of another.







8 m

















Question 4

The air pressure P that is delivered by a bicycle pump is inversely proportional to the square of its diameter D. If 8 units of pressure is delivered by a 20 mm diameter pump, find:

(a) The pressure delivered by an 18 mm pump.

(b) The diameter of a pump delivering 6 units of pressure. 

















Question 5

The force of attraction F, between two magnets is inversely proportional to the square of their distance apart D. When the magnets are 2 cm apart the force of attraction is 24 units. Find:

(a) The force of attraction between two magnets that are 1/2 cm apart.

(b) The distance between two magnets when the force of attraction is 6 units.



















Example Question 1

Boyle’s Law states that at constant temperature, the volume V of a gas is inversely proportional to its pressure P. When the pressure is 600 N/m2 the volume is 4m3. Find:

(a) The volume when the pressure is 400 N/m2

(b) The pressure when the volume of the gas is 5 m3

Question 1

The cost C of hiring a transit van is inversely proportional to the number of people N, hiring it. If Robert hires the van himself, the cost will be £120. Find:

(a) The cost per person if a party of 4 people hire the van.

(b) The number of people hiring the van if the cost per person is £7.50.







Question 2:

The time T, taken  for a journey to the moon is inversely proportional to the average speed S, of the space ship. If the trip takes approximately 20 days at an average speed of 12, 000 mph, find:

(a) The time taken at an average speed of 16 000 mph.

(b) The average speed for a journey completed in 24 days.

Question 3.

 The Intensity I of light falling on an object varies inversely as the square of the distance D of the object from the light source. If the intensity of light is 12 units at a distance of 8 m, find:

(a) The intensity at a distance of 4 m.

(b) The distance of the light source from the object if the intensity is 10 units. 







Question 4

The air pressure P that is delivered by a bicycle pump is inversely proportional to the square of its diameter D. If 8 units of pressure is delivered by a 20 mm diameter pump, find:

(a) The pressure delivered by an 18 mm pump.

(b) The diameter of a pump delivering 6 units of pressure. 

Question 5

The force of attraction F, between two magnets is inversely proportional to the square of their distance apart D. When the magnets are 2 cm apart the force of attraction is 24 units. Find:

(a) The force of attraction between two magnets that are 1/2 cm apart.

(b) The distance between two magnets when the force of attraction is 6 units.
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