FIRST YEAR MATHEMATICS EXAM 2015
Answer All questions. You must show your work in order to obtain full
marks.
Question 1: Natural Numbers and Integers.
(a) Complete the following Pyramids
Add the two bricks below to get the brick above
(i)

(ii)
-30
21
18

27
3

7

12
20

(b) Complete the following Addagons
(i)

-9

17

(ii)

(c) BEMDAS:
Show how to calculate the following – make sure to show all calculations
i) (𝟒 × −𝟐) − 𝟏𝟎 = -18

ii) 𝟒𝟖 ÷ (𝟒 − 𝟐) + 𝟖 = 𝟑𝟐

iii) 𝟐(𝟒 + 𝟏) − 𝟒(𝟓 − 𝟒) = 𝟔

iv) −𝟏𝟒 + 𝟏𝟖 ÷ 𝟑 + (𝟗𝟎 ÷ 𝟏𝟎) = 1

Question 2: Number
(a) Circle all the prime numbers in the table below:
1
11
(b)

2
12

3
13

4
14

5
15

6
16

7
17

8
18

(i) List all the divisors of 18

(ii) List all the divisors of 24

(iii) Write down the highest common factor of 18 and 24

(iv) Write down the first five multiples of 4
(v) Write 48 as a product of Prime factors

9
19

10
20

(vi) Write down the Lowest common multiple of 12 and 15

Question 3: Fractions/Decimals and Percentages
(a)

(b)
Complete the table below using your knowledge of fractions, decimals and
percentage conversions:

Question 4: Sets
(A)
(a)

List the elements of each of these sets:

(i)

{The positive whole numbers less than 12}

(ii)

{The even numbers between 7 and 19}

(iii) {The Whole numbers from 2 to 10 inclusive}
(b)

(iii)

(b) U={1,2,3,4,5,6,7,8,9,10}
A = {1, 2, 3, 5, 8,} and B = {2, 4, 5, 7}.
(i)

Complete the Venn Diagram

(ii)

List the elements of A υ B

(iii)

List the elements of A ∩ B

(iv)

What is # (A υ B)?

(v)

What is # (A ∩ B)?

Question 5: Algebra
(a) 2ab -4bc + 8dc - 3
(i) How many TERMS are in the above expression?

(ii) Write down the VARIABLES used.

(iii) Write down the CO–EFFICIENTS used.

(iv) Write down the CONSTANT used.

(b) if x = 2, y = 5 and z = -3, find the value of:
(i) x + y

(ii) 2x – y + 3z

(iii) 6(x – y)2 + 7z

(𝐜) Simplify each of the following expressions:
(i) 4a + 5b – 2c + 5a – 7b + 5c

(ii) 6x2y – 3xy2 – 2x2y – xy2

(iii) (3y)(3)

(iv) (5x)(2x2)(7)

(v) (x)(3xy)(y2)

(vi) 3(x + 7)

(vii) 6(3x2 + 7x + 1) + 5(x2 + x + 2)

(viii) 6y(y + 10)

(ix) 2a(9a2 + 1)

(x) (x + 2)(x + 4)

(xi) (3x + 1)(4x – 5)

(xii) (x + 4)2

(d) Solve the following Linear Equations.
(i) 3x = 6

(ii) -40 = 8a

(iii) x + 6 = 13

(iv) 3x – 7 = 20

(v) 4y + 1 = 3y + 5

(vi) 3(x – 2) = 2(x + 1)

Question 6: Fundamental Principle of Counting and Probability
Question 6(a)

Question 6(b)

Question 6(c)

Question 7: Number Patterns
(a)
Given the linear pattern 2,5,8,11,14 ……
Find the following:
i)

The start term

ii)

The common difference

iii)

The nth term

iv)

The 10th term

(b)
Here is a repeating pattern of geometric shapes

Find the following:
i)

What are the next two shapes?

ii)

List the positions of the first squares. Is there a pattern?

iii)

Which shape forms the pattern 3, 6, …..?

iv)

What is the 21st shape?

v)

What is the 37th shape?

vi)

If the 61st shape is a triangle, what is the 62nd shape?

Question 8: Mathematical Definitions
(i)

What are Natural Numbers?

(ii)

What letter do we use for Integers?

(iii) What are Consecutive numbers?

(iv)

State the Fundamental Principle of Counting?

(v)

What are Non-Prime Numbers called?

(vi)

What are Rational Numbers?

