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	Learning Outcomes tested
(from module syllabus)

	1. Demonstrate an understanding of programming constructs and the logical thinking required to program.




Read the following carefully:-
Instructions:
Answer only the questions you can – if you cannot answer a question, move on to the next question.  This test is not negatively marked, so you may wish to guess if unsure.  Questions 1 and 2 to be answered and saved electronically in this Word document, questions 3 and 4 to be answered using IDLE and saved electronically. The Word document and all code should be submitted to Moodle.
Question 1:
You have been selected to program a robot intended to create a new range of cocktails.  The robot is capable of following simple commands precisely, but has no understanding either of the process, or the fundamental principles which underpin it (e.g. that ice-cubes need to be kept cold).  

The robot has access to the following items:
· Cocktail shaker with screw on lid (in which ingredients are mixed before pouring into a glass)
· 20 fresh mint leaves
· 1L bottle of white Rum
· 1L bottle of soda water
· 1 Bag brown sugar
· 2 limes
· Fruit tongs
· Cutting Knife
· Teaspoon
· 50 Ice Cubes

a) You are required to give the robot the set of instructions (algorithm) necessary to successfully make a Mojito cocktail with the above ingredients.  Each instruction should be on a new line.  Ensure that your instructions are in a logical order and no steps are missed; while highly capable of following instructions, the robot cannot solve problems independently.













b) The robot is, of course, capable of making many variations of cocktails.  It could, for example, be made with pineapples, raspberries, mango, strawberries, with or without lime or sugar.

The user must be permitted to give information about their drink preferences to the robot before it is created.  What are the pieces of information the robot must collect (requirements) before starting?










c) If the instructions were converted to code, explain briefly how this data may be stored.  What is the name given to a piece of data stored by a computer?










Question 2: 
Use the box below for your answer
Produce a flowchart for the following exercise to multiply two single digit numbers.
a) Says “Welcome” to the user at the start.
b) Asks the user to input two numbers called … number1 and number2
c) If the first number, number1, is set to zero the program will loop around until such time as a non-zero number is input.
d) If the second number, number2, is set to zero the program will loop around until such time as a non-zero number is input.
e) When a non-zero number has been input then number1 is multiplied by number2 and the result output to the screen. 



















Question 3:
DNA, or deoxyribonucleic acid, is the hereditary material in humans and almost all other organisms. The information in DNA is stored as a code made up of four chemical bases: Adenine (A), Guanine (G), Cytosine (C), and Thymine (T).  A DNA sequence can be represented in computer code using a string.
A string can be described as a collection of symbols from an alphabet that is formed into a word. The length of a string can be calculated from the number of symbols that it contains.
The following is an example of a 20 length DNA string (made up of the alphabet symbols 'A', 'C', 'G', and 'T'):
"GAAGCACGTAAGGGCCCCTT"
Create a Python program that allows a DNA string to be input and returns four integers (separated by spaces) counting the respective number of times that the symbols 'A', 'C', 'G', and 'T' occur.
Sample Dataset
TCGCAACCCACTTTAAACGATTCAAAAAGTGATATACACAGGTAATTTCCGGGTGTTCGCAGCATAATAC
Sample Output
24 16 12 18







Question 4:
Using Python with Turtle, draw the following shapes:
4.1 The shape below can be drawn in any orientation.  
      Remember that the code to draw a circle is:
import turtle

count = 0
while (count < 360):
    turtle.forward(1)
    turtle.right(1)
    count = count + 1








 
4.2 Draw a regular Pentagon (ie a 5 sided figure)	
Hint: The angle of rotation at the end of each line for any shape is 360/(number of sides).
 So, a hexagon (a six sided figure) is 360/6 degrees.
4.3 On the same screen as the above, also produce  a regular decagon ..10 sided figure .

Hint: You may want to lift the pen and place it somewhere else on the screen to draw each shape. However, you have to calculate the angle of rotation yourself.
Try to use a wide range of Turtle/Python instructions.
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