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SEMESTER A FINAL ASSESSMENT

This handwritten exam is available for a period of 24 hours. Upon accessing the assessment, you will have three hours in which to complete and submit it. You may log out and in again during that time, but
the countdown timer will not stop. If your attempt is still in progress at the end of your three hours (or at the 24-hour deadline if earlier), any file you have uploaded will be automatically submitted.

In completing this assessment:
¢ You may use books and notes.

e You may use calculators and computers, but you must show your working for any calculations you do.

e You may use the Internet as a resource, but not to ask for the solution to an exam question or to copy any solution you find.
You must not seek or obtain help from anyone else.

Please read the following message
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YOU CAN PREVIEW THIS QUIZ, BUT IF THIS WERE A REAL ATTEMPT, YOU WOULD BE BLOCKED BECAUSE:
This quiz is not currently available
QUESTION 1 Not yet answered Marked out of 12
Suppose P, @ and R are statements. Complete the truth table for the statement (P or Q) = (P and (not R)).
P Q R (Por@Q)= (P and (not R))
true true true N
true true false s
true false true s
true false false s
false true true s
false true false s
false false true s
false false false s
QUESTION 2 Not yet answered Marked out of 10
Suppose A, B and C' are finite sets of real numbers.
Decide whether each of the following is a set, a number, a statement or meaningless.
|A] +[C| ¢
AU(BNC) ¢
B={neN:n+1e€A} s
AN Bisdisjoint s
((AUB)UC)UA $
QUESTION 3 Not yet answered Marked out of 10

True or false?

25 is a factor of 5. s
4|0. +

Ifa,b,c € Zanda |bandb | c,thenc | a.

o«

Ifa € Zand 6 { a,then3 { a. s

o«

Ifa, b € N, thenlem(a?,b%) = lem(a, b)?.
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YOU CAN PREVIEW THIS QUIZ, BUT IF THIS WERE A REAL ATTEMPT, YOU WOULD BE BLOCKED BECAUSE:
This quiz is not currently available

QUESTION 4 Not yet answered Marked out of 15

Let A and B be finite sets satisfying |A| = 6, |B| = 7and [A N B| = 2.

Calculate the following:
A\ _
3
|AUB| =
The number of non-empty subsets of B is
[{S:SC A, |S|=3andSNB=0} =

max {|S|: S C AUB, |SN Alisevenand |S N B|iseven} =

QUESTION 5 Not yet answered Marked out of 15

Decide whether each of the following functions is injective and/or surjective.

f : N — N defined by f(n) = 2n.
O fisinjective but not surjective
O fis surjective but not injective
O fis both injective and surjective

O fis neither injective nor surjective.

g:R x R — R x Rdefined by f(m,n) = (m? m +n).
O gis injective but not surjective

O gis surjective but not injective

O gis both injective and surjective

O g s neither injective nor surjective.

h : N — N defined by

h(n) = the number of digits of n2.
O his injective but not surjective
O his surjective but not injective
O his both injective and surjective

O his neither injective nor surjective.
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QUESTION 6 Not yet answered Marked out of 15

Find the supremum of each of the following sets. (If the supremum is infinite, enter the word "infinity". If it is a real number, round it to 1 decimal place.)

{4,1,2,3}

{(:l:—l)2 : JER,O<z<2}
n2
{T g nGZ}
{n+1 :neN}
n
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QUESTION 7 Not yet answered Marked out of 8

Use Euclid's algorithm to find the greatest common divisor of 52 and 80. Hence find the lowest common multiple of 52 and 80.

Upload a PDF of your solution. Show your working clearly as well as giving the answer.

Maximum file size: Unlimited, maximum number of files: 1

0 E = =
@ Files
Drag and drop files here or click to upload
Accepted file types
PDF document .pdf
QUESTION 8 Not yet answered Marked out of 10

Give a proof by induction of the following statement.
If n is a positive integer, then

- n(3n+7
> (Ba+2) = nnt7)
2
a=1

(Upload your written proof in PDF format.)

Maximum file size: Unlimited, maximum number of files: 1

: a--
L

Drag and drop files here or click to upload

Accepted file types
PDF document .pdf
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QUESTION 9 Not yet answered Marked out of 5

Here's an incorrect theorem with an incorrect proof.

Theorem: There is no rational number z suchthat 1 < = < 2.

Proof: We use proof by contradiction. So suppose there are rational numbers between 1 and 2, and let z be the smallest one. Because z is rational, we can write x = % where a and b are integers.

z+1

Now lety = ==. Theny = “2—:17, so y is rational.

The assumption that z > 1 gives z + 1 > 2, which implies thaty > 1. The assumption thatz > 1 also gives 2z > z + 1, which implies thaty < x.

But now y is a rational number between 1 and 2 which is smaller than . This contradicts the assumption that z was the smallest one. So the theorem is true using proof by comntradiction. [J.

Explain in a few sentences what's wrong with the proof. (You can either type your answer in the box or upload a scan of your written answer as a PDF.)

Maximum file size: Unlimited, maximum number of files: 1

§ a--
B Files
Drag and drop files here or click to upload
Accepted file types
PDF document .pdf
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