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INSTRUCTIONS TO CANDIDATES





Answer 3 questions.  All questions are worth equal marks.  If you attempt all 4 questions (not recommended), your 3 best results will count. 
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QUESTION 1.  





Here is an attention-seeking student (a-ss) behavioural mindset:  If the teacher shouts at you then show an innocent face. Chatter to your neighbours the rest of the time, except when copying any new notes from the blackboard.   





Create a program of instructions for a robot to behave like an a-ss, using the three basic prgramming constructs of sequence, repetition and conditional.  You can make up your own "robot-behaviour programming language".





Your program must instruct the robot what to do in case of things that could happen that are not mentioned in the description, such as when there are no new notes to copy.  It will also not know whether there are any new notes unless it looks.  You will find it helpful to use a conditional repetition construct such as:  


until condition repeat process.





QUESTION 2.  





You are employed by "Addiq Ltd" as a computer programmer.  Addiq has been contracted by the "Intimidator Sports Utility Vehicle" car company to produce software for in-car computers.  Using any notation you like, write a procedure that will sound an alarm whenever your car gets dangerously close to the car in front (that is, you would hit the car in front if it braked suddenly or if you are approaching it too fast to slow down to its speed).  





Your car is fitted with a Doppler radar that can measure the distance to - and relative speed of - the car in front of it.  The human reaction time to an unexpected event (such as the car in front suddenly braking) is 1.5 seconds.  The distance required to reduce your car's speed from v1 to v2 (without skidding out of control) is given by the formula:        distance = mk(v12 - v22)    where  m = mass of car and k is a constant reflecting braking power and tyre traction of a particular car.





Your procedure will be repeatedly called by control software.  It should sound an alarm whenever necessary.  The constants m and k should be parameters of your procedure, so it will work for different cars.  You will need to use the following built-in functions:





mySpeed             returns the value of  v1


relSpeed              returns the value of (v1-v2) where v2 is the speed of the car in front


relDist                 returns the distance to the car in front


soundAlarm        causes an audible alarm to be sounded





Speeds are measured in metres per second and distance in metres.  The relationship between speed (v), distance (d) and time (t) is  d = vt 
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QUESTION 3.  





Sketch the drawings produced by the following procedure calls (precision not required)





(a) zz 30 50 3


(b) zz 150 50 3








to zig :a :d


   lt 180-2*:a


   fd :d


end





to zag :a :d


   rt 180-2*:a


   fd :d


end





to zz :a :d :r


   cs


   rt 180-:a


   repeat 2 ~


      [repeat :r [zig :a :d zag :a :d] ~


       lt 180-:a ~


       pu fd (:d * sin 90 - :a) pd ~


       lt :a]


end zz








QUESTION 4.  





Write a LOGO program to produce the drawing below.  You can make it any size you like.  Note: the procedure arc :angle :radius draws an arc centred on the turtle, leaving it where it was.
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�
sample solutions





1.  repeat


          (until new notes repeat


                 (chatter


                   look for new notes


                   if teacher shouts then look innocent)


           copy notes)


            





2.  





procedure tailgate (m)


         hisSpeed = mySpeed - relSpeed


         brakeDist= m*(mySpeed**2 - hisSpeed**2)


         reacDist =  mySpeed*1.5


         if relDist < reacDist + brakeDist then soundAlarm


end tailgate





3.





(a) 


�


         


(b) the same


         





4.





to c


  cs ht setpensize [5 5]


  repeat 4 [arc 360 30 ~


            pu fd 30 pd fd 50 pu fd 30 pd ~


            rt 90]


end c


    




















