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1.5 Further Proof & Reasoning

Question Paper

Course DPIBMaths
Section 1.Number & Algebra
Topic 1.5 Further Proof & Reasoning
Difficulty Medium
Time allowed: 80
Score: /59
Percentage: /100
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Question1
2
Provethatthereis no x € R suchthat 5 TXT 3.
[5 marks]
Question 2
Using the method of proof by contradiction, prove that \/7 is irrational.
[4 marks]
Question 3
Using mathematicalinduction, prove that 6 — 1 is divisibleby 5forn €7, n > 1.
[4 marks]
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Question 4a

1
The nth triangularnumberis given by the formula u = En(n +1).

(a)

Write down the first five triangularnumbers.

[1mark]
Question 4b
(b)
Prove by exhaustion that the first five triangular numbers are all factors of 180.
[2 marks]
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Question 5
Determine, with appropriate reasoning, whether the following statements are true or false:

(i)
Given n € Zand n? is divisible by 4, then n is divisible by 4.

(ii)

Given n € Z then n? — 1 is a prime number.

(iii)
Given n € Zand n? is divisible by 3, then n is divisible by 3.

(iv)

Given anintegeris a multiple 8 and 6 theniitis a multiple of 48.

[8 marks]
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Question 6
Provethat x2 —3x + 3 is positive forallreal values of x.

[3marks]
Question7a
(a)
Showthat(3n+2)2—(n+2)2=8n2+8n,wheren € 7.

[2 marks]
Question 7b
(b)
Hence, orotherwise, prove that (3n +2)2 — (n +2)?2 is a multiple of 8.

[2 marks]
Question 8
Provethat(a—b)2—(a+ b)2= —4ab.

[3marks]
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Question 9
Provethat(4x—1)2x+3) - (2x+1)2=202x-1)(x +2).

[3marks]

Question10
Prove by mathematicalinduction3” > 1 +2n, givenn > 0.

[6 marks]
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Question 11
1 dn !
Prove by mathematicalinduction thatif y = = x then dXi/ = a0 —i)"”-
[6 marks]
Question 12
Prove by induction that
! 1
Y 2= gn(n +1)2n+1)
r=1
forallvaluesofn,n€7Z*.
[6 marks]
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Question 13
Givenz=x+yi

(i)

provethat zz"* = |z||z"|,

(ii)
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provethat, forx >0, arg(z) + arg(z*) =0.
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