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2
Answer all questions.

INVESTIGATION FERMAT’S LITTLE THEOREM

The division 46 + 5 gives 9 with a remainder of 1.
A method for finding the remainder is

46+5=9.2
Because 9 x 5 =45, the remainder is 46 — 45 = 1.

The division 921 + 7 gives a remainder of 4.
A method for finding the remainder is

921 +7=131.571.....
Because 131 x 7 =917, the remainder is 921 — 917 = 4.

The division 2'' + 13 gives a remainder of 7.
A method for finding the remainder is

2"+ 13=157.5384.....
Because 157 x 13 = 2041, the remainder is 2'' — 2041 = 7.

Note: To calculate the value of 2°
either use the appropriate calculator key
oruse2’=2x2x2x2x2.
The value of 2° is 32.

1 Find the remainder in these divisions.

(a) 57+ 6
(b) 579 +13
() 2°+7

d 2°+17
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2 In 1640 the French mathematician Fermat found something interesting about the remainder when
dividing by a prime number. Some of his results are shown in the table below.
Prime Division Remainder Division Remainder Division Remainder
3 2°+3
5 2425 3*+5 4*+5
7 2047 1 30+ 7 4°+7
11 2+ 11 30+ 11 4"+ 11 1
27413
Complete the unshaded boxes in this table. You may use the space below to show any working.
3 Use the patterns you have found in your table to complete the following statements.
@ 7%+ has aremainderof .
) 3%+ s has a remainderof .
4  From the table 20+7 has a remainder of 1.
This means that 201 will divide by 7 exactly.
So 2°—1 has a prime factor of 7.
(a) Complete the following statements to show why 7'> — 1 has a prime factor of 13.
.................... has a remainder Of 1
This means that will divideby exactly.
So 7% -1 has a prime factor of 13.
(b) Write down aprime factorof 3 1.
The investigation continues on the next page.
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5 Complete the general statement below. For

Examiner's
Use

a”"'— 1 has a prime factor of

This is called Fermat’s Little Theorem.

6  When p > 25 and a = 3, write down a statement using Fermat’s Little Theorem.

7  Write down a prime factor, other than 3, of 4 194 303.
[2%2 =4 194 304]
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