

 London School of Hygiene & Tropical Medicine

BASIC MATHS SUPPORT SESSIONS 
Session 3 – Graphs, Problem Solving, and Powers Notes

§ 1. Plotting Graphs

Axes






y-axis
To plot a graph we first need to draw axes.

origin  0

   x-axis
The horizontal axis is the x-axis and the vertical axis is the y-axis. The intersection of these axes is the origin. Axes should always be labelled.

Scale

The number of units represented by a unit length along an axis is called the scale.

e.g. 1 cm = 2 units

We can have different scales on each axis.  

Coordinates

These mark the points on the graph. For example the point plotted as shown has the value 

x = 4 and y = 6 and is said to have coordinates (4,6). The x value is always given first.
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Plotting graphs

Every graph shows a relationship between two sets of numbers.

e.g. draw the graph of the following information:

	minutes into maths session
	10
	20
	30
	40
	50

	% of students still awake
	100
	90
	80
	70
	60
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Interpolation

If we wish to find the number of students who are still awake after, say, 25 minutes then we find 25 on the x-axis, draw a vertical line to the graph and then draw a horizontal line to the y-axis and read off the value. If we wish to find the time after which 65% of the students are still awake then we find 65 on the y-axis, draw a horizontal line to the graph and then draw a vertical line to the x-axis and read off the value. The values here would be 85% of the students and 45 minutes respectively.

What we are doing is using the graph to find approximate values for situations within the range of figures we have but for which we don’t have actual data – this is interpolation.

§ 2. Equation of a straight line

Draw a graph of y = 2x + 3 for values of x between –3 and 3.

	x
	-3
	-2
	-1
	0
	1
	2
	3

	2x
	-6
	-4
	-2
	0
	2
	4
	6

	+ 3
	+ 3
	+ 3
	+ 3
	+ 3
	+ 3
	+ 3
	+ 3

	y
	-3
	-1
	1
	3
	5
	7
	9


Equations of this form are called linear equations and always produce a straight-line graph. The highest powers of x and y are 1.

We really only need 2 points to draw a straight line graph, but adding a third point will act as a check for the other two points.

The equation of a straight line can be written in the following form:


y = mx + c  

where m is the gradient (i.e. how steep the line is) and c is the intercept (i.e. the point at which the line crosses the y axis).
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In the above example, the gradient is 2 and the intercept is 3, i.e. y=3 when x=0.

Any linear equation can be written in the standard straight-line form:

e.g. 2y +3x = 5 can be rewritten as y = -3/2 x +5/2 with a gradient of –3/2 and intercept 5/2.

The gradient can therefore be positive or negative. This indicates the direction of the slope.
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In the above example the intercept for all these lines is zero. A gradient of 4 is steeper than a gradient of 2, a gradient of –4 is steeper than –2. A gradient of 2 means that for every unit increase in x (increase of 1) there is double the increase in y. A gradient of –2 means that for every unit increase in x (increase of 1) there is double the decrease in y. Note that the line slopes in the opposite direction.
§ 3. Problem Solving

We consider two general types of problem: problems involving ‘unit’ quantities, and problems involving ‘probabilities’.  Accurate problem solving requires us to express the problem in the correct terms.  For example, if we express a problem in terms of the wrong fractions, then however good we are at multiplying fractions, we will still get the wrong answer!   

1) Problems involving calculation of ‘unit’ quantities (e.g. cost, time etc..)

There are many different ways of solving this type of problem.  The method outlined here is perhaps the easiest to understand – even if it not necessarily the quickest.  An important stage in this method is the calculation of the ‘unit’ quantity:  

Example 1

3 pens cost £6.  How much do 4 pens cost?

Strategy:

i) Identify the item we need to treat as a unit in order to solve the problem, it could be: a) the cost of one pen or b) the number of pens you can buy for £1. Here we need to find the cost of one pen since we can find the cost of 4 pens once we know the cost of 1 pen.  Our strategy will be first to solve:

· 1 pen costs ?

ii) To find the missing ?, first identify whether 1 pen will cost more or less than 3 pens.  If less, we divide £6 by 3 to get the answer:

· 1 pen costs £6/3 = £2.

iii) Next, identify whether 4 pens will cost more or less than 1 pen.  If more, we multiply the unit cost by 4:

· 4 pens cost 4 ( unit cost = 4 x £2 = £8.

Important principle: if the numbers involved are horrible, investigate what the strategy would be with very simple numbers, and exactly the same pattern will work for the horrible numbers:

Example 2

41 pens cost £18.34; How much do 34 pens cost?

· 1 pen costs £18.34/41 = £0.45

· 34 pens cost 34 ( £0.45 = £15.30

We can see that the pattern corresponds exactly to that in Example 1.

Example 3

It takes 6 doctors 3 hours to see all patients in a clinic.  How long will it take 4 doctors to see all patients in a clinic?

· 1 doctor will take (longer: 6 times longer than 6 doctors) 6 x 3=18 hours.

· 4 doctors will take (shorter, the time for 1 doctor divided by 4) 18/4 = 4.5 hours.

Example 4

It takes 5 hours for 4 people to paint 2 rooms; how long will it take 3 people to paint 4 rooms?

Strategy:

This is best done in stages: work on one variable at a time, keeping the other fixed.  First we’ll keep the number of people the same as in the first statement, 4, and make rooms the unit:

· 4 people paint 1 room in ? (less time than 2 rooms) so 5/2 = 2.5 hours

Next, find the time needed to paint 4 rooms, still keeping the number of people fixed:

· 4 people paint 4 rooms in (more time than 1 room): 4 ( 2.5 = 10 hours.

Next find the time needed for one person to paint 4 rooms:

· 1 person paints 4 rooms in (4 ( more time than 4 people): 4 ( 10 = 40 hours

Finally:

· 3 people paint 4 rooms in (less than one person so divide by 3) = 40/3 = 13.3 hours.

Example 5

In a group of 40 people with heart disease observed over 5 years, 2 suffered a heart attack.  If 120 similar people were observed over 10 years, how many heart attacks would be expected?

With more confidence, we can make short cuts instead of going down to the ‘unit’ each time:

· 120 people followed for 5 years will have proportionally more heart attacks than 40 people:  they will have 120/40 = 3 times more heart attacks or 3 ( 2 = 6 heart attacks in total.

· 120 people followed for 10 years would be expected to suffer double the number of heart attacks that were observed over 5 years: 

i.e. 10/5 ( 6 = 2 ( 6 = 12 heart attacks.

We get the same answer if we follow the ‘unit’ method:

· 1 person followed for 5 years would be expected to have 2/40 =1/20 = 0.05 heart attacks.  (Although this seems like nonsense, it is extremely useful nonsense).

· 120 people observed for 5 years would be expected to have 120 ( 0.05 = 6 heart attacks
· 120 people observed for 10 years would be expected to have (10/5 more): 2 ( 6 = 12 heart attacks. 

2) Problems involving ‘probabilities’
‘Probabilities’ can be regarded as a type of proportion: if 20% of births are caesarean, we can say that the probability of a randomly chosen individual having been born through a caesarean birth is 20% or 1 in 5.  When solving probability problems it is often necessary to work out how the probabilities of ‘events’ are combined to reach a particular outcome or combination of outcomes. We will look at using ‘tree’ diagrams as a strategy for solving these problems. 

Example 1

 20% of smokers develop a certain medical condition, C, whereas only 10% of non-smokers develop condition C.  If 30% of people are smokers, how many will develop condition C out of a sample of 100 people chosen at random?

i) First branch of the tree:


ii) The next stage is to consider what happens at each tip of the tree: first consider what happens if you’re a smoker at S:

 


· We have worked out so far that 6% of people are smokers who develop C, by multiplying 0.2 ( 0.3.  We can check this: imagine starting with 100 people: 30 will follow the smokers branch.  Of the 30 ending up at S, 20% will follow the C branch; which is 1/5 of 30: 1/5 x 30 = 6 smokers who develop C.    

iii) Now we can consider the not S branch:



· We’ve now worked out that 7% of people are non-smokers who develop C by multiplying      
0.1 ( 0.7.  We can check this: suppose we start with 100 people, 70 will follow the non-smokers branch.  Of the 70 ending up at not S, 10% will follow the C branch; which is 1/10 of 70:  1/10 x 70 = 7 non-smokers who develop C.

Answer: out of 100 people, 6 smokers will develop C and 7 non-smokers will develop C, making 13 in total. 

Finally, we can translate our tree into a 2 x 2 table dividing up the 100 people into 4 categories, each corresponding to a final tip of the tree.

We should ensure that we can match these 4 shaded cells with the 4 tips, and that we can complete the values for all the totals:

	
	develop C
	don’t develop C
	totals

	smokers
	6

[0.2 ( 0.3 ( 100]
	24

[0.8 ( 0.3 ( 100]
	30

	non-smokers
	7

[0.1 ( 0.7 ( 100]
	63

[0.9 ( 0.7 ( 100]
	70

	totals
	13
	87
	100


§4. Indices (powers) and Roots
We can write 
2 × 2 as 22  (2 squared or 2 to the power 2) 

2 × 2 × 2 as 23  (2 cubed or 2 to the power 3)


2 × 2 × 2 × 2 as 24  (2 to the power 4) etc.






        
4 is the index or power or exponent
This is called index notation: 
24




2 is the base

The index tells us how many times the base is multiplied by itself and is a shorthand way of presenting the information.

We can also use letters instead of numbers and write:



m × m 


as m2  (m squared or m to the power 2) 

m × m × m 

as m3  (m cubed or m to the power 3)


m × m × m× m 

as m4  (m to the power 4)


etc.

Rules for indices

1) To multiply powers of the same base add the indices.

am × an = am+n
e.g. 
23 

×
 24 

= 23+4  = 27 = 128

 
2 × 2 × 2 
× 
 2 × 2 × 2 × 2 
= 27  = 128

2) To divide powers of the same base subtract the indices.

am ÷ an = am-n
e.g. 
25 
÷
 23 
= 25-3 


= 22 
= 4

 
2 × 2 × 2 × 2 × 2    
= 2 × 2 × 2 × 2 × 2
= 2 × 2
= 4 

      2 × 2 × 2

      2 × 2 × 2

      1

3) To raise a power of a quantity to a power, multiply the indices.

(am)n = amn
e.g. 
(22)3 

= 22 x 3 
= 26
= 64

22 × 22 × 22  

= 26 
= 64

4) A negative index is the reciprocal of the quantity.


a-m  =
1

am

e.g.
2-3 =
 1
= 1
23 
   8
Why does this work? 22 ÷ 25 = 2 -3 using the division rule and we get a negative power. 

It also equals 
      2 × 2    

=      1 

= 1




2 × 2 × 2 × 2 × 2
  2 × 2 × 2
   23
5) Any quantity raised to the power zero is 1. 


a0  = 1 (provided a is not zero)
e.g.
20 = 1

The rules for indices apply to positive, negative and fractional indices.

We write 2 × 2 = 22 = 4 i.e. 2 squared equals 4. Conversely, the square root of 4 equals 2.

Similarly, 2 × 2 × 2 = 23 = 8 i.e. 2 cubed equals 8 and conversely the cube root of 8 equals 2.

Also 2 × 2 × 2 × 2 = 24 = 16 i.e. 2 to the power 4 equals 16 and so the fourth root of 16 equals 2. 

In index notation, a power that is a fraction of the form 1/n represents the nth root of a number.


a1/n  =
n(a = nth root of a

a1/n  × a1/n  × … …   × a1/n  = an/n = a1 = a
e.g. 
41/2  =  (4 = 2,

81/3  =  3(8 = 2,

161/4  =  4(16 = 2


2 × 2 = 4

(4×(4 = 4

41/2 × 41/2 = 4 

In index notation, a power that is a fraction of the form m/n represents the mth  power of the  nth root of a number.

am/n  =
n(am =
(n(a)m

am/n  × am/n  × … …   × am/n  = an × m/n = am 
e.g. 
43/2  =  (43 = (64 = 8 or 43/2  =  ((4)3 = (2)3 = 8

(On a calculator, look for the following keys (, x2, 3(, x3,  x(, x   or ^ or xy which are associated with finding powers and roots. On CASIO fx-85GT PLUS, (  is the square root key (use SHIFT and this key for cube root), and to raise a number to a power you can use the  x  key (use SHIFT and this key for roots). For example, for 43 key in: 4 x   3 = to get 64, or for 4(81  key in: 4 SHIFT  x    81 = to get 3.

Rules for roots

1) The nth root of a product is the product of the nth roots of the numbers.


n((ab)= n(a n(b
e.g.
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2) The nth root of a quotient is the quotient of the nth roots of the numbers.  


n((a/b)= n(a/ n(b

(Quotient is a term which means the result of a division).
e.g.
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Standard form

We can write any number as a value between 1 and 10 multiplied by a power of 10. Again, this is useful as a shorthand notation for very large or very small numbers.

e.g. 
3 000 000 = 3 × 10 ×10×10×10×10×10 = 3 × 106
To change a whole number to standard form, put a decimal point after the first digit and count how many digits are left – this gives the power of 10.

e.g.
1 385 = 1.385 × 103
1 385 000 000 000 = 1.385 × 1012
To change a decimal to standard form, put a decimal point after the first non zero digit and count how many digits there are from the original position of the point to the new position – this gives the negative power of 10.

e.g.
0.000789 = 7.89 × 10-4

To add or subtract numbers in standard form, convert back to ordinary numbers to do the calculation.

e.g. Add 3 × 104 to 2 × 106
 3 × 104 + 2 × 106 = (3 × 10,000)  + (2 × 1,000,000) = 30,000 + 2,000,000 = 2,030,000 = 2.03 × 106
To multiply or divide numbers in standard form, use the ordinary rules of indices.

e.g. Multiply 3 × 104 by 5 × 106

3 × 104 × 5 × 106 = (3 × 5) × (104 × 106) = 15 × 1010  = 1.5 × 1011
( On CASIO fx-85GT PLUS calculator, the result of a calculation will automatically be displayed in exponential display format if the number has too many digits to fit on the display. To enter a number in standard form: e.g. for 1.9 x 10-3, key in: 1.9 [x10x]  - 3   
(Other calculators, e.g. older models, may have an EXP key to use instead of the [x10x] key.)
London School of Hygiene & Tropical Medicine

BASIC MATHS SUPPORT SESSIONS

Session 3 – Graphs, Powers and Problem Solving Exercises

You may prefer to use a calculator for some of these exercises. 

If you need help with using your calculator please consult your calculator manual and see the information on calculator use offered in Basic Statistics for PHP or Statistics for EPH (STEPH) or Statistics with Computing.

§ 1. Plotting Graphs

1) The values below give corresponding values of x and y. Using a scale of 1cm to 2 units on the x-axis and 1 cm to 5 units on the y-axis draw the graph of these points.

	x
	0
	2
	4
	6
	8
	10

	y
	2
	8
	14
	20
	26
	32


§ 2. Equation of a straight line

1) i) Draw a graph of y = 5x – 2 for values of x between –3 and 3. 

ii) On the same set of axes draw the graph of y = 2 – 3x between the same values of x. At what point do the two lines intersect (cross)? 

iii) What are the gradients and intercepts of the 2 lines?

iv) For both lines, what are the values of x when y = 0 (i.e. at what x value does each line cross the x-axis)?
§ 3. Problem Solving

1) A health centre sees on average 52 patients every 3 weeks.  
How many will it see every 4 weeks on average? 

2) 55g of a drug is enough to treat 45 people.  
i) How many people will 40g treat?  
ii) How much of the drug will be required by 22 people?

3) Out of 450 asthmatic patients followed up for 6 years, 64 had an asthma-related hospital visit.  

i) How many such visits would you expect if 1 person was followed up for 1 year?  [This might seem a silly calculation but it’s actually a very useful quantity, since it allows both further calculation and comparisons.  It’s known as the rate per person-year.]  

ii) How many visits would you expect if 12 people were followed up for 3 years?

iii) Another group of 390 asthmatics were observed for 5 years, and out of these 59 had an asthma-related hospital visit.  Is this second group more or less ill than the first, in terms of hospital visits?

4) An ambulance travels from hospital A to hospital B in 30 minutes when its average speed is 35km/hour.  
How long would it take for this journey travelling at 55km/hour?

5) In a maternity unit on average 20% of births are caesarean; suppose that a certain complication tends to occur on average in 10% of caesarean births, but only in 5% of otherwise normal births.  Out of 100 births in this maternity unit, how many would you expect: 

i) to have this complication following a caesarean?

ii) to have this complication regardless of the type of birth?

6) Suppose that proportion p of the adult population have a gene that makes them vulnerable to condition D.  People with this gene have a chance q of developing the condition, whereas people without the gene have only chance r of developing D. 
Out of N people taken at random from the adult population, how many would you expect to develop the condition in terms of N, p, q and r;  (hint: the proportion without the gene = 1-p)?  

§ 4. Indices (powers) and Roots
1) Write the following using indices:


a) 3 × 3 × 3 × 3 × 3

 b) 
[image: image15.wmf] t
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2) Simplify the following:

a) a3  × a5  
b) (a3)5  

c) a4  × a6  







    a3  × a5  

3) Find the values of the following:

a) 23  × 32    
b) 6-2

c) 80  

d) 271/3  
  
e) 27-1/3

4) Use the rules for roots to find the value of 
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5) Put the following into standard form:

a) 723

b) 72300
c) 0.0723

6) Work out the following and give the answer in standard form:


a) (4 × 103) + (3 × 102)

 b) (4 × 103) × (3 × 102)
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Session 3 – Graphs, Powers and Problem Solving – Further Exercises

These are intended to supplement the exercises you have already done and extend the concepts.

You will need a calculator for some of these exercises. If you need help with using your calculator please consult your calculator manual and see the information on calculator use offered in Basic Statistics for PHP or Statistics for EPH (STEPH) or Statistics with Computing.
§ 1. and 2. Graphs

1) The values below give corresponding values of % of students attending lectures and weeks into the term.  Using a suitable scale, draw the graph of these points.

	Weeks into term
	4
	8
	12

	% of students in lectures
	85
	70
	55


a) Using the graph, find the % of students attending lectures after i) 3 weeks ii) 11 weeks

b) Using the graph, find out approximately how many weeks into term we expect 63% student attendance.

§ 3. Problem Solving

1) If takes 3 hours for 5 people to enter 250 questionnaires into a computer, how long will it take 4 people to enter 300 questionnaires? 

2) In a sample of 110 people there are 40 men and 70 women.  If 52 of these people smoke, how many male smokers would you expect there to be if there was no difference in the smoking habits of men and women.

3) If the level of a metabolyte in the urine is reduced by 0.03g/l for every additional 0.15g dosage of a drug, what amount of metabolyte would you expect to be excreted by someone with pre-treatment level of 1.6g/l after being given a dose of 2.2g drug?  

4) Suppose 10% of the adult population are ex-smokers, 20% are current smokers, and the rest are ‘never’ smokers.  Also suppose that the chance of developing condition C is 0.3, 0.5 and 0.1 among ex-smokers, current smokers and ‘never’ smokers respectively.  Out of 1000 adults taken at random, how many will you expect to get condition C?  [Hint: if you use a tree, it will have 3 branches to start off with...]

5) Suppose (as in one of the session exercises) that proportion p of the adult population have a gene that makes them vulnerable to condition D.  People with this gene have a chance q of developing the condition, whereas people without the gene have only chance r of developing D.  Now, among those who have the gene and go on to develop the condition, 60% die from the condition; whereas only 20% die from the condition among people without the gene who develop D.  Question: (i) Out of N people taken at random from the adult population, how many would you expect (in terms of N, p, q and r) to die from this condition? (ii) If N=1,000, how many would you expect to die from this condition? [Hint: The tree will have a further set of branches compared to the tree in the session exercises.]

§ 4. Indices (powers) and Roots
1) Without using a calculator, find the value of :

a) 24 × 32  
b) (6-2)-1
c) 87.50  
d) 272/3     
e) (27/8)-2/3
f)  52 × 42       
        42









          22
Note that (a × b)n   = an × bn   and (a / b)n   = an / bn   

2) Find the value of n in each of the following:

i) 124 × 12n  = 129
ii) 34 ÷ 3n  = 36

iii)1/8 = 2n

3) Calculate the value of  z ÷ z -1/2   when z = 64.




     z1/3

4) Using the rules for roots, find the value of : 
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5) Using a calculator find the answers to the following:

a) 3.764 × 102 + 2.98 × 103
b) 3.764 × 10-2 - 2.98 × 10-4
c) 3.764 × 10-2 × 2.98 × 104
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Session 3 – Graphs, Powers and Problem Solving - Solutions

§ 1. Plotting Graphs

1) 
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§ 2. Equation of a straight line

1) i)

	x
	-3
	-2
	-1
	0
	1
	2
	3

	y= 5x – 2
	-17
	-12
	-7
	-2
	3
	8
	13

	y = 2 – 3x
	11
	8
	5
	2
	-1
	-4
	-7
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ii)  The lines cross at the point (1/2, 1/2).

iii) Gradient and intercept of the line y = 5x – 2 are gradient = 5 and intercept = -2. 

     Gradient and intercept of the line y = 2 – 3x are gradient = -3 and intercept = 2.

iv) The line y=5x-2 crosses the x-axis when y=0 so we can read off the value x=2/5 from the   

     graph. We can also calculate the value so 5x-2 = 0 therefore 5x=2 and x=2/5.

     The line y=2-3x crosses the x-axis when y=0  so we can read off the value x=2/3 from the  

     graph. We can also calculate the value so 2-3x = 0, therefore 3x=2 and x=2/3.   
§ 3. Problem Solving

1) In 1 week will see (less) 52/3 = 17.3; in 4 weeks will see 4 ( 17.3 = 69.2 

Number of patients seen is 69.

2) i) 1g will treat 45/55 = 0.82 people; 40g will treat 40 ( 0.82 = 32.8 
Can only treat 32 people (even though mathematically 32.8 rounds up to 33).
   ii) 1 person requires 55/45 = 1.22g; 22 people will require 22 ( 1.22 = 26.9g.

3) i) 450 people followed up for 1 year would have 64/6 = 10.67 visits; 1 person followed up for 1 year would have 10.67/450 = 0.024 visits.  This is the number of visits per person-year.

   ii) Two ways of seeing this: 

a) 12 people followed up for 1 year would be 12 times the 1 person rate = 12 ( 0.024 = 0.29; so for 3 years: 3 ( 0.29= 0.86.  

b)   12 people followed up for 3 years = 36 person years.  

      So the answer will be 36 ( the rate for 1 person-year = 36 ( 0.024 = 0.86.

  iii) 390 people followed-up for 1 year would have 59/5 = 11.8 visits; so 1 person would have 11.8/390 = 0.030 visits; this rate per person-year is slightly higher than that in the first group, so they are slightly ‘iller’ in this respect.

4) If it travelled at 1km/hour it would take longer: 35 ( 30 minutes =1050 minutes.  [Notice that the fact that the unit of time, minutes, is different from that involved in the speed, hours, is irrelevant: what’s important is simply how much slower it is...]  So if it travelled at 55km/hour it would take less: 1050/55 = 19.1 minutes.

5) i) The tree should go: Caesarean branch: 0.2 Caesarean>> 0.1 complication and 0.9 no   

        complication.  So 0.1 x 0.2 x 100 are Caesarean with complication= 2.

    ii) Normal birth branch: 0.8 normal birth >> 0.05 complication and 0.95 no complication.  

        So 0.05 ( 0.8 ( 100 are normal births with complication = 4.  

        So total complications are 2 + 4 = 6.

6) For those developing the gene, the gene branch goes p have gene >> q develop D.  So out of N people, Npq will develop D through this branch.  For those not developing the gene, this branch will go (1-p) no gene >> r develop D.  So out of N people, N(1-p)r will develop D through this branch.  So the total number developing the condition = Npq + N(1-p)r or N(pq + (1-p)r).

§ 4. Indices (powers) and Roots
1) a) 35

b) (t3)1/2 = t3/2

2) a) a3+5 = a8

b) a3 x 5 = a15

c) a10  = a10-8 = a2






    a8
3) a) 23×32   = 8×9 = 72 

b) 6-2 = 1/62 = 1/36
c) 1



    d) 271/3  = 
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5) a) 7.23 × 102 

b) 7.23 × 104  

c) 7.23 × 10-2
6) a) 4000 + 300 = 4300
 = 4.3 × 103
b) 4 × 3 × 103 × 102 = 12 × 105 = 1.2 × 106
London School of Hygiene & Tropical Medicine
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Session 3 – Graphs, Powers and Problem Solving – Further Exercises Solutions

§ 1. and 2. Graphs

1)
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a) i) After 3 weeks 88.75% of students are attending

   ii)  After 11 weeks 58.75 % of students are attending

b) After approximately 10 weeks (62.5% of students are still attending after 10 weeks)

§ 3. Problem Solving

1) To enter 250 questionnaires it takes 1 person more time: 5 ( 3 = 15 hours; so it takes 1 person 15/250 = 0.06 hours to enter just 1 questionnaire.  So to enter 300 questionnaires it will take 1 person 300 ( 0.06 = 18 hours; finally, it will take 4 people less: 18/4= 4.5 hours.

2) The proportion of smokers in the sample is 52/110.  We would expect exactly this proportion of men to smoke if there was no difference in the smoking habits of men and women.  So we would expect (52/110) ( 40 men to smoke = 19 (rounded up to the nearest person).  

3) 1g of drug would reduce metabolyte concentration by (more than 0.15g drug): 

(1/0.15) ( 0.03 = 6.67 ( 0.03 = 0.2g/l; 

so 2.2g will reduce concentration by 2.2 ( 0.2 = 0.44g/l.  

Since the pre-treatment level was 1.6g/l, we would expect post treatment level to be 1.6 – 0.44=1.16g/l.  

Alternatively, 2.2g drug would reduce by (2.2/0.15) ( 0.03 = 0.44, and again we would expect post treatment level to be 1.6 – 0.44=1.16g/l.  

4) We expect (0.3 ( 0.1 ( 1000) ex-smokers, (0.5 ( 0.2 ( 1000) current smokers and (0.1 ( 0.7 ( 1000) ‘never’ smokers to develop the condition: 30 + 100 + 70 = 200.

5)

(ii) Since N = 1000, total = 600qp + 200r(1-p)
§ 4. Indices (powers) and Roots
1) a) 16 × 9 = 9

b) (6-2)-1 = 62 = 36
c) 1
d) (
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e) 
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 = 1÷ (3/2)2 = 1 ÷ 9/4 = 4/9
 f) (5 × 4 / 2)2  = (20/2)2
 = (10)2  = 100



2) i) 12n  = 129 ÷124 = 125 so n = 5     can also say 124+n   = 129 so 4 + n = 9 and n = 5

    ii) 34-n   = 36 so 4 - n = 6 and n = -2

   iii) 1/8 = 1/23 = 2-3 and n = -3

3) 64 ÷ 64 -1/2  = 64÷ 1/(64  = 64÷ 1/8  = 64 × 8 = 128
              641/3
     3(64

  4
       4
4) 
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5) a) 3.764 × 102 + 2.98 × 103
 = 376.4 + 2980 = 3356.4 = 3.3564 × 103


    b) 3.764 × 10-2  - 2.98 × 10-4
= 0.03764 – 0.000298 = 0.037342 = 3.7342 × 10-2
      c) 3.764 × 10-2  × 2.98 × 104  = 1121.672 = 1.121672 × 103   
First we divide the people into whether or not they are smokers: we don’t need to specify that there are 100 yet, as we will concentrate just on the proportions until we’re ready.


We’ve translated the percentages into decimal fractions.


Notice that we’ve assumed that 30% are smokers as stated above.


Although we haven’t been told what proportion are non-smokers, we can work it out by assuming it’s the rest: 70%.
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20% of smokers develop C, so 80% of smokers don't


The 20% of smokers with condition C are 20% of the 30% of smokers from the first branch.


20% of 30% is 0.2 ( 0.3 = 0.06 or 6%.  
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10% of non-smokers develop C, so 90% don’t.


Since 70% of people are non-smokers and 10% of these develop C, 10% of 70% develop C along this branch, which is 


0.1 ( 0.7 = 0.07 or 7%
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(i) Total: 0.6qpN + 0.2r(1-p)N
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