Classwork 10 Higher tier 22/11/11
Please keep this classwork, you need to refer to it in Homework 19
1. Prime numbers page 35. Prime numbers only have 2 factors – themselves and 1. They stick out (or, in, actually) like sore thumbs if you list the factors of numbers, e.g.

Factors of:

10:   1, 2, 5 and 10

11:   1, 11

12:  1, 2, 3, 4, 6, 12

13:  1, 13

You can see immediately that 11 and 13 are prime numbers in this group.
2.      Class to try:

a. Write down the first 15 prime numbers without looking them up (if you can)

b. Using the method on the page, find the prime numbers between 100 and 110. Here is a start for you. Prime numbers (apart from 2 and 5) must end in 1, 3, 7 or 9, so the only possibilities between 100 and 110 are:

i. 101

ii. 103

iii. 107

iv. 109

               Now, using your calculators, see if either 3 or 7 divide into the above numbers 
               exactly. If either does, the number isn’t a prime number. Here is the first one:
             101 ÷ 3 = 33. 
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    101 ÷ 7 = 14.4….   No exact division so 101 is a prime number.

3. Multiples factors and prime factors, page 36 and questions at the bottom of the page.
If you have a Casio fx85GT PLUS calculator you can use your calculator to find prime factors. This is not a feature of the GT83GT. However, bear in mind, Prime Factors is a topic in UNIT 2, the non-calculator unit, so you must be able to work them out without a calculator. With the 85GT PLUS, enter the number, e.g. 990, then press =, then SHIFT then FACT, it is the same button as
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The prime factors appear at the bottom of the display in index form.

4. LCM and HCF page 37 and questions at the bottom of the page.

A method for finding LCM ad HCF using prime factors.

Explanation of how you can use prime factors to get the HCF and LCM quickly.

The nice thing about breaking a number down into its prime factors is that you know that there can’t be any other factors because prime factors are prime numbers and they only have themselves (and 1) as factors.

So, in finding the highest common factor (HCF), we simply have to look for the highest common factors amongst the prime factors.

Multiplying out the indices, we could write  100 = 4 x 25   and 56 = 8 x 7

At a glance you can see that 25 and 7 are not going to play a part in the HCF. So it is going to be down to the powers of 2 that provide the HCF. What is the highest power of 2 that occurs in both 4 and 8. Answer is 22 = 4        The HCF is 4

But what happens if there are two or more prime factors that occur in both breakdowns?

Example 2. What is the HCF of 36 and 48?  First we use the tree to find the prime factors:
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48 = 24 x 3                                                              72 = 23 x 32 

Finding the HCF: Only select numbers that occur in both and then the smaller power. Multiply these together to get the HCF.
We note that powers of 2 and 3 occur in both. We can now see that the lower power of 2 that occurs in both is 23 (= 8) and the lower power of 3 that occurs in both is 3. So the highest common factor is when these two are multiplied together to give 24. 

Now, finding the lowest common multiple (LCM).  Here, write down all the numbers multiplied together eliminate the lower powers of factors that occur in both.
Here are all the numbers multiplied together: 24 x 3 x 23 x 32.

23 and 3 can be eliminated leaving: 24 x 32 = 16 x 9 = 144
Example 1. Let’s at a terrible exam question of June 2007. What is the HCF and LCM of 56 and 100? It is not too difficult finding the HCF by working out the factors of 56 and 100 and finding the HCF from them (answer = 24) but what about the LCM? The multiples of 100 are easy but the multiples of 56, a nightmare without a calculator! Here are the multiples of 56 (I used a calculator, but, as this was set in a non-calculator exam, the exam candidates did not have that luxury and had to multiply these out by hand, if they did not know the method outlined above): 56, 112, 168, 224, 280, 336, 392, 448, 504, 560, 616, 672, 728, 784, 840, 896, 952, 1008, 1064, 1120, 1176, 1232, 1288, 1344, 1400  (Ouch! That would take at least half an hour in a 1¼ hour exam)
The multiples of 100 go up in 100s and re easy:

100, 200, 300, 400, 500, 600, 700,800, 900, 1000, 1100, 1200, 1300, 1400 and you can see the first (and, hence, lowest) common multiple is 1400!
However, if you knew the method given above, you could find the prime factors easily from a tree: 100 = 22 x 52 and 56 = 23 x 7

For the LCM we multiply all the prime factors together and eliminate the lower powers of any number common to both. Here are all the numbers multiplied together: 22 x 52 x 23 x 7    but, as 2 appears in both 22 x 52 and 23 x 7 we eliminate the lower power of 2, namely 22 leaving: 23 x 52 x 7 = 8 x 25 x 7 = 1400. How about that!
5. Fractions, Decimals and Percentages, page 38 and questions at the bottom of the page.
6. Fractions and Decimals page 39 and questions at the bottom of the page. 

If you have a Casio fx-85GT (but not 83GT) PLUS calculator you can use your calculator to find the fraction associated with a recurring decimal. However, bear in mind, Recurring Decimals into Fractions is a topic in UNIT 2, the non-calculator unit, so you must be able to work them out without a calculator. With the 85GT PLUS, put the calculator into MATH mode (SHIFT then SETUP , then 1, then 1). To enter the recurring decimal, say 0.124124124...., press 0 then . then SHIFT then 
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(it is the same button as x2), then enter 124, then =. The fraction equivalent 
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 appears in the bottom of the display.

Don’t forget to return you calculator to our operational mode: SHIFT then SETUP then 2.
7. Fractions page 40 and questions at the bottom of the page.
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