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8FM0 Unit Test – FPure2 – 4 Number Theory

1. (a) [2]Using a suitable algorithm and without performing any division, determine whether 23738

is divisible by 11.

(b) [3]Use the Euclidean algorithm to find the highest common factor of 2322 and 654.

Total: 5
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8FM0 Unit Test – FPure2 – 4 Number Theory

2. The highest common factor of 963 and 657 is c.

(a) [3]Use the Euclidean algorithm to find the value of c.

(b) [3]Hence find integers a and b such that

963a+ 657b = c

Total: 6
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8FM0 Unit Test – FPure2 – 4 Number Theory

3. (a) [2]Determine all the possible integers a, where a > 3, such that

15 ≡ 3 mod a

(b) [3]Show that if p is prime, x is an integer and x2 ≡ 1 mod p then either

x ≡ 1 mod p or x ≡ −1 mod p

(c) [2]A company has £13940220 to share between 11 charities. Without performing any division

and showing all your working, decide if it is possible to share this money equally between

the 11 charities.

Total: 7
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8FM0 Unit Test – FPure2 – 4 Number Theory

4. [6]A positive integer n satisfies the inequality 99 < n < 1000.

The integer n is written as a three digit number abc such that

n = 100a+ 10b+ c

where the digits a, b, and c are each integers between 0 and 9 inclusive, a �= 0.

The integer n has the following three properties:

n is divisible by 11,

the sum of the digits of n is odd,

n ≡ 5(mod9).

Use this information to find all possible values for n, making your reasoning clear.
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