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This should be a step-by-step guide to instruct the robot, in meaningful detail.  An example solution:
1) Fill kettle with water from tap (partial credit for “fill kettle” without mentioning water) (1)
2) Plug kettle into electrical socket (1)
3) Turn on kettle (1)
4) Open coffee jar (not mandatory – question does not explicitly say that jar is closed)
5) Using spoon (1), move one spoonful (1) of instant coffee into mug (1) (spoon must be mentioned in some way for this line – amounts may change, but should be specified, and sensible)
6) Open bag of sugar (mandatory – question states that bag starts closed) (1)
7) Using spoon (1), move one spoonful (1) of sugar into mug (1) (spoon and amount must be mentioned in some way for this line – amount must be specified at exactly one spoonful)
8) Open carton of milk (not mandatory – question does not explicitly say that carton is closed)
9) Add enough milk to just cover the coffee and sugar in the mug (this can be phrased in a wide variety of ways – the pertinent point is that an appropriate amount of milk should be specified; the question specifies “milky”, but the student should meter the combinations of milk and water to a reasonable extent). (2)
10) Once kettle has finished boiling (1), pour hot water into mug until mug contents are 1cm from the top (1) (the student must specify that the robot needs to wait until the kettle has finished boiling, should ensure that the cup does not overflow, and again, that milk and water are in an appropriate ratio).
11) Using spoon, slowly stir contents of mug (1), ensuring they do not overflow (spoon must be specified).
The order of many of these steps may be altered (no matter how Glenn feels about the order of milk and hot water) as long as they ultimately result in the successful creation of a cup of milky coffee with sugar. (2)
b) 
· The drink the person wants to have (tea, coffee) (1)
· Whether they want sugar (1) and the amount (1)
· Whether they want milk (1) and the amount (1)
Other variables may be specified, but should not supersede these three key points.
c) 
· A description of the input process (1).  No significant detail required; answer may be contextualised, with memory, Python etc.  
· Specific mention of the term “variable” (2).
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Marks should be given for:
· “Start” (1) and “End” (1) (or words to that effect, e.g. “Finish”)
· Outputs “Hello” at the start (1)
· A “total” variable, initialised to 0 (1) before the loop (1)
· A number variable, read before the loop (1)
· A loop which has an appropriate exit condition (2) using the variable name specified previously (1)
· Decision implemented (1) with branches labelled (1) (True, False, T, F, Yes, No etc)
· In the looping branch:
· A number read inside the loop (1) consistently named (1)
· Number added to total (1) using variable names specified previously (1)
· In the non-looping branch:
· Outputs the result (1) using name specified during sum (1)
· Outputs “Goodbye” (1)
· Closed loop for return branch (1) into small circle above decision box (1)
· Correct branches pointing to correct functionality based on exit condition (1)
· Correct use of boxes (i.e. parallelogram for IO, rectangle for process etc) (2)
· Correct logic during flow chart (2)















3a) 
print("Hello.")

total = 0
readNum = 0

while readNum != -1:
    total += readNum
    readNum = int(input("Enter number (-1 to exit): "))

print("Your total is {0}".format(total))
print("Goodbye.")







3b)
print("Hello.")

total = 0
readNum = 0

while readNum != -1:
    if readNum < -1:
        print("Please enter a positive number.")
    else:
        total += readNum
    readNum = int(input("Enter number (-1 to exit): "))

print("Your total is {0}".format(total))
print("Goodbye.")









It is expected that students will submit a single solution.
· Correct output of “Hello” at start (1)
· Total variable (1), initialised before loop (1)
· Enter loop through reading an initial input (other conditional logic is acceptable if it works) (2)
· Reading of numbers into the program through input statement (1)
· Adding the read number to the total (2) (shouldn’t be possible to add -1)
· Preventing the input of other negative numbers (5), and printing a warning (2)
· Correct loop exit condition (2) (must be exactly -1, partial credit for < 0 or similar)
· Printing total outside loop (2)
· Correct output of “Goodbye” at end (1)
· Successful completion of part a (2), b (3) (however achieved)

4a) A successful implementation may look similar to:import turtle

count = 0
while (count < 180):
    turtle.forward(1)
    turtle.right(1)
    count = count + 1

turtle.forward(50)

count = 0
while (count < 180):
    turtle.forward(1)
    turtle.right(1)
    count = count + 1

turtle.forward(50)











Fundamentally, the student should realise that they need to split the circle (code provided) in half, and join each side with a line.  Marks should be given for:
· Splitting the circle in half (i.e. creating a semi-circle by changing 360 to 180 in the provided code) (4)
· Repeating this code to create a mirrored semi-circle – implied understanding of orientation of the turtle (3)
· Joining both semicircles at either end with a straight line to create an oval – line length largely irrelevant, but should be sufficiently long to make the oval visually distinct from a circle (2)
b) Approach may be iterative or non-iterative:import turtle

count = 0
while (count < 5):
    turtle.forward(150)
    turtle.right(144)
    count = count + 1





import turtle

turtle.forward(150)
turtle.right(144)
turtle.forward(150)
turtle.right(144)
turtle.forward(150)
turtle.right(144)
turtle.forward(150)
turtle.right(144)
turtle.forward(150)





Orientation irrelevant – some students may have rotated the turtle left instead of right, resulting in an inverted star.
Marks should be given for:
· 5 lines – length largely irrelevant, but should be identical and sufficiently long to create a visible star on the screen (3)
· 5 points to the star, of identical internal angle (36o – 144 o rotation at the end of each line) (3)
· A “closed” star, i.e. no gaps in the lines of the solution (2)
c) An iterative implementation of a spiral – very likely a square, but more exotic spirals also acceptable.  Code may be similar to:
import turtle

linelength = 100

while linelength > 0:
    turtle.forward(linelength)
    turtle.right(90)
    linelength = linelength - 5






Marks should be given for:
· A visually distinct spiral – number of internal rotations irrelevant, and a non-square (e.g. curved) spiral acceptable.  The output of this code should clearly be a spiral, but need not be identical to the provided image in the test paper (4)
· An iterative solution – the student should utilise a loop construct, not attempt to draw every line individually (4)

