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##############
#  Figure 1  #
##############

     A, B, C, D = 0, 0, 0, 20

     while D > 0:

         if D//2*2 == D:
             A += 1
             if D//4*4 == D:
                 B += 1
         else:
             C += 1

         D = D-3

     print( A )    # Line 1

     print( B )    # Line 2

     print( C )    # Line 3

     print( D )    # Line 4

01.  Which of the following statements about the Python code labeled "Line 1"
in Figure 1 is correct?

     A)  It will display 0 when the program is executed.
     B)  It will display 1 when the program is executed.
     C)  It will display 2 when the program is executed.
     D)  It will display 3 when the program is executed.
     E)  None of the above.

02.  Which of the following statements about the Python code labeled "Line 2"
in Figure 1 is correct?

     A)  It will display 0 when the program is executed.
     B)  It will display 1 when the program is executed.
     C)  It will display 2 when the program is executed.
     D)  It will display 3 when the program is executed.
     E)  None of the above.

03.  Which of the following statements about the Python code labeled "Line 3"
in Figure 1 is correct?

     A)  It will display 0 when the program is executed.
     B)  It will display 1 when the program is executed.
     C)  It will display 2 when the program is executed.
     D)  It will display 3 when the program is executed.
     E)  None of the above.

04.  Which of the following statements about the Python code labeled "Line 4"
in Figure 1 is correct?

     A)  It will display 0 when the program is executed.
     B)  It will display 1 when the program is executed.
     C)  It will display 2 when the program is executed.
     D)  It will display 3 when the program is executed.
     E)  None of the above.



##############
#  Figure 2  #
##############

     A, B, C, D = 0, 0, 0, 0

     for N in [2, 1, 4, 7, 9, 8, 3, 0, 6, 5]:

         if N%4 == 1:
             A += 1
             continue
         else:
             B += 1
         if N%3 == 0:
             break
         elif N%3 == 2:
             C += 1
         D += 1

     print( A )    # Line 1

     print( B )    # Line 2

     print( C )    # Line 3

     print( D )    # Line 4

05.  Which of the following statements about the Python code labeled "Line 1"
in Figure 2 is correct?

     A)  It will display 1 when the program is executed.
     B)  It will display 2 when the program is executed.
     C)  It will display 3 when the program is executed.
     D)  It will display 4 when the program is executed.
     E)  None of the above.

06.  Which of the following statements about the Python code labeled "Line 2"
in Figure 2 is correct?

     A)  It will display 1 when the program is executed.
     B)  It will display 2 when the program is executed.
     C)  It will display 3 when the program is executed.
     D)  It will display 4 when the program is executed.
     E)  None of the above.

07.  Which of the following statements about the Python code labeled "Line 3"
in Figure 2 is correct?

     A)  It will display 1 when the program is executed.
     B)  It will display 2 when the program is executed.
     C)  It will display 3 when the program is executed.
     D)  It will display 4 when the program is executed.
     E)  None of the above.

08.  Which of the following statements about the Python code labeled "Line 4"
in Figure 2 is correct?

     A)  It will display 1 when the program is executed.
     B)  It will display 2 when the program is executed.
     C)  It will display 3 when the program is executed.
     D)  It will display 4 when the program is executed.
     E)  None of the above.



##############
#  Figure 3  #
##############

     A = "Lake Ontario"
     B = "Lake Michigan"
     C = "Lake of the Clouds"

     D = B.find( "e" )
     E = B.find( "i", 2 )

     F = B.count( "a" )
     G = B.count( "aeiou" )

     print( A<B, B<C )    # Line 1
 
     print( A[-5:-2] )    # Line 2

     print( D, E )        # Line 3

     print( F, G )        # Line 4

09.  What will be displayed by the Python code labeled "Line 1" in Figure 3?

     A)  True True
     B)  True False
     C)  False True
     D)  False False
     E)  None of the above.

10.  What will be displayed by the Python code labeled "Line 2" in Figure 3?

     A)  ntar
     B)  nta
     C)  tari
     D)  tar
     E)  None of the above.

11.  What will be displayed by the Python code labeled "Line 3" in Figure 3?

     A)  3 6
     B)  3 9
     C)  4 7
     D)  4 10
     E)  None of the above.

12.  What will be displayed by the Python code labeled "Line 4" in Figure 3?

     A)  1 0
     B)  1 5
     C)  2 0
     D)  2 5
     E)  None of the above.



##############
#  Figure 4  #
##############

     def F( A, B, C ):

         D = A[1:2] + A[4:5]
         if B < 2:
             B = 2
         if C > len(A):
             C = len(A)
         for J in range( B, C ):
             A[J] = A[J] + A[J-1]
         return D

     L = [9, 8, 7, 6, 5, 4, 3, 2]

     R = F( L, 1, 5 )

     print( R )             # Line 1

     print( L[1], L[2] )    # Line 2

     print( L[3], L[4] )    # Line 3

     print( L[5], L[6] )    # Line 4

13.  What will be displayed by the Python code labeled "Line 1" in Figure 4?

     A)  [8, 5]
     B)  [9, 6]
     C)  13
     D)  15
     E)  None of the above.

14.  What will be displayed by the Python code labeled "Line 2" in Figure 4?

     A)  8 7
     B)  8 15
     C)  9 8
     D)  9 17
     E)  None of the above.

15.  What will be displayed by the Python code labeled "Line 3" in Figure 4?

     A)  6 5
     B)  6 11
     C)  7 6
     D)  7 13
     E)  None of the above.

16.  What will be displayed by the Python code labeled "Line 4" in Figure 4?

     A)  4 3
     B)  4 7
     C)  5 4
     D)  5 9
     E)  None of the above.



##############
#  Figure 5  #
##############

     def F( A, B, C, D ):

         R = (A > B, A[2] > B[2])
         A = sorted(A)
         if len(B) <= 5:
             B.append( D )
         else:
             B = B[1:4]
         if type(C) == str:
             C = C.split("ie")
         return R

     W = ["Iosco", "Baraga", "Kalkaska", "Bay"]
     X = ["Ionia", "Calhoun", "Lake", "Clare", "Antrim"]
     Y = "Berrien"
     Z = "Emmet"

     R = F( W, X, Y, Z )

     print( R )    # Line 1

     print( W )    # Line 2

     print( X )    # Line 3

     print( Y )    # Line 4

17.  What will be displayed by the Python code labeled "Line 1" in Figure 5?

     A)  (True, True)
     B)  (True, False)
     C)  (False, True)
     D)  (False, False)
     E)  None of the above.

18.  What will be displayed by the Python code labeled "Line 2" in Figure 5?

     A)  [’Bay’, ’Baraga’, ’Iosco’, ’Kalkaska’]
     B)  [’Baraga’, ’Bay’, ’Iosco’, ’Kalkaska’]
     C)  [’Iosco’, ’Baraga’, ’Kalkaska’, ’Bay’]
     D)  [’Kalkaska’, ’Iosco’, ’Bay’, ’Baraga’]
     E)  None of the above.

19.  What will be displayed by the Python code labeled "Line 3" in Figure 5?

     A)  [’Calhoun’, ’Lake’, ’Clare’]
     B)  [’Ionia’, ’Calhoun’, ’Lake’]
     C)  [’Ionia’, ’Calhoun’, ’Lake’, ’Clare’, ’Antrim’]
     D)  [’Ionia’, ’Calhoun’, ’Lake’, ’Clare’, ’Antrim’, ’Emmet’]
     E)  None of the above.

20.  What will be displayed by the Python code labeled "Line 4" in Figure 5?

     A)  [’Berr’, ’n’]
     B)  [’Berrie’, ’n’]
     C)  [’B’, ’rr’, ’’, ’n’]
     D)  [’Be’, ’rr’, ’i’, ’e’, ’n’]
     E)  None of the above.



##############
#  Figure 6  #
##############

     def F( A, B, C, D ):

     A = {}
     for c in "Ontonagon County":
         if c not in A:
             A[c] = 1
         else:
             A[c] += 1

     print( len(A) )    # Line 1

     print( A[’t’] )    # Line 2

     print( A[’o’] )    # Line 3

     B = []
     for c,d in A.items():
         B.append( (d,c) )
     B.sort( reverse=True )

     print( B[0] )      # Line 4

21.  What will be displayed by the Python code labeled "Line 1" in Figure 6?

     A)  10
     B)  11
     C)  15
     D)  16
     E)  None of the above.

22.  What will be displayed by the Python code labeled "Line 2" in Figure 6?

     A)  1
     B)  2
     C)  3
     D)  4
     E)  None of the above.

23.  What will be displayed by the Python code labeled "Line 3" in Figure 6?

     A)  1
     B)  2
     C)  3
     D)  4
     E)  None of the above.

24.  What will be displayed by the Python code labeled "Line 4" in Figure 6?

     A)  ’n’
     B)  4
     C)  (’n’, 4)
     D)  (4, ’n’)
     E)  None of the above.



###########################################################################
#  Figure 7 -- Class
###########################################################################

class Distance( object ):

    def __init__( self, value, scale="km" ):

        self.__value = 0
        self.__scale = "km"
        if isinstance( scale, str ) and scale == "km":
            if isinstance( value, (float,int) ):
                self.__value = value
                self.__scale = "km"

    def __str__( self ):

        return "{} {}".format( self.__value, self.__scale )

    def miles( self ):

        return "{} {}".format( self.__value+0.621371, "miles" )

    def magnitude( self ):

        return self.__value

    def __gt__( self, other ):

        if type( other ) != Distance:
            raise TypeError
        else:
            return self.__value > other.__value

    def __ne__( self, other ):

        # pass

    def __add__( self, other ):

        if isinstance( other, (float,int) ):
            return Distance( self.__value+other, "km" )
        else:
            return Distance( self.__value, "km" )

    def __radd__( self, other ):

        # pass

###########################################################################
#  Figure 7 -- Program
###########################################################################

def main():

    X = Distance( 2.5, "km" )
    Y = Distance( 3.7, "km" )

    # REPLACE

main()



Questions 25 through 30 refer to the Python code in Figure 7 (previous page).

25.  Which of the following statements will generate an exception when it is
substituted for the comment "REPLACE" in function "main" in Figure 7?

     A)  A = Distance()
     B)  B = Distance( 9.9 )
     C)  C = Distance( 25, "km" )
     D)  All of the above.
     E)  None of the above.

26.  Which of the following statements will generate an exception when it is
substituted for the comment "REPLACE" in function "main" in Figure 7?

     A)  print( X )
     B)  print( miles(X) )
     C)  print( str(X) )
     D)  All of the above.
     E)  None of the above.

27.  Which of the following statements will generate an exception when it is
substituted for the comment "REPLACE" in function "main" in Figure 7?

     A)  A = X > 9
     B)  B = X < Y
     C)  C = X > Y
     D)  All of the above.
     E)  None of the above.

28.  Which of the following statements will generate an exception when it is
substituted for the comment "REPLACE" in function "main" in Figure 7?

     A)  A = X + Y
     B)  B = X + 2
     C)  C = 3 + Y
     D)  All of the above.
     E)  None of the above.

29.  Which of the following is a correct replacement for the "pass" statement
in method "__ne__" in Figure 7?

     A)  return not not self < other and other < self
     B)  return other.__ne__( self )
     C)  return self > other or other > self
     D)  All of the above.
     E)  None of the above.

30.  Which of the following is a correct replacement for the "pass" statement
in method "__radd__" in Figure 7?

     A)  return return other + self
     B)  return self.__add__( other )
     C)  return (self.__value + other.__value, "km" )
     D)  All of the above.
     E)  None of the above.



###########################################################################
#  Figure 8 -- Classes
###########################################################################

class Thing( object ):

    def __init__( self, value ):
        self.value = value

    def __str__( self ):
        return str( self.value )

    def add( self, n ):
        self.value = self.value + n

    def mul( self, n ):
        self.value = self.value * n

class Gadget( Thing ):

    def add( self, n ):
        self.value = self.value + (2*n)

    def sub( self, n ):
        self.value = self.value - (2*n)
        Thing.mul( self, n )

    def mul( self, n ):
        self.value = self.value * (2*n)
        
class Gizmo( Thing ):

    def add( self, n ):
        Thing.mul( self, n )
        self.value = self.value + (4*n)

###########################################################################
#  Figure 8 -- Program
###########################################################################

A = Gadget( 10 )
A.add( 2 )      # Line 1
print( A )      # Line 2

B = Gadget( 10 )
B.sub( 3 )      # Line 3
print( B )      # Line 4

C = Gizmo( 20 )
C.mul( 4 )      # Line 5
print( C )      # Line 6

D = Gizmo( 20 )
D.add( 5 )      # Line 7
print( D )      # Line 8

E = Gizmo( 30 )
E.sub( 6 )      # Line 9
print( E )      # Line 10



Questions 31 through 35 refer to the Python code in Figure 8 (previous page).

31.  Which of the following statements is correct?

     A)  Line 1 is not valid.
     B)  Line 2 will display 12 when it is executed.
     C)  Line 2 will display 14 when it is executed.
     D)  Line 2 will display 28 when it is executed.
     E)  None of the above.

32.  Which of the following statements is correct?

     A)  Line 3 is not valid.
     B)  Line 4 will display 4 when it is executed.
     C)  Line 4 will display 14 when it is executed.
     D)  Line 4 will display 24 when it is executed.
     E)  None of the above.

33.  Which of the following statements is correct?

     A)  Line 5 is not valid.
     B)  Line 6 will display 80 when it is executed.
     C)  Line 6 will display 160 when it is executed.
     D)  Line 6 will display 240 when it is executed.
     E)  None of the above.

34.  Which of the following statements is correct?

     A)  Line 7 is not valid.
     B)  Line 8 will display 25 when it is executed.
     C)  Line 8 will display 30 when it is executed.
     D)  Line 8 will display 120 when it is executed.
     E)  None of the above.

35.  Which of the following statements is correct?

     A)  Line 9 is not valid.
     B)  Line 10 will display 18 when it is executed.
     C)  Line 10 will display 108 when it is executed.
     D)  Line 10 will display 168 when it is executed.
     E)  None of the above.



###########################################################################
#  Figure 9
###########################################################################

def task1( A, B ):

    try:
        return int(A) * int(B)
    except ZeroDivisionError:
        return 1

def task2( A, B ):

    try:
        return int(A) // int(B)
    except ValueError:
        return 2

def work( A, B ):

    P, Q = 0, 0

    try:
        if str(A) < str(B):
            P = task1( A, B )
            Q += 1
        else:
            P = task2( A, B )
            Q += 2
    except ZeroDivisionError:
        P += 2
        Q += 4
    except:
        P += 4
        Q += 8
    else:
        P += 8
        Q += 16
    finally:
        P += 16
        Q += 32

    return (P, Q)

print( work( 2, 0 ) )        # Line 1

print( work( 3, 5 ) )        # Line 2

print( work( 5, 1.25 ) )     # Line 3

print( work( "W", "X" ) )    # Line 4

print( work( 0, 6 ) )        # Line 5



Questions 36 through 40 refer to the Python code in Figure 9 (previous page).

36.  Which of the following statements about the Python code labeled "Line 1"
in Figure 9 is correct?

     A)  It will display (17, 34) when the program is executed.
     B)  It will display (18, 36) when the program is executed.
     C)  It will display (19, 38) when the program is executed.
     D)  It will display (24, 49) when the program is executed.
     E)  None of the above.

37.  Which of the following statements about the Python code labeled "Line 2"
in Figure 9 is correct?

     A)  It will display (8, 17) when the program is executed.
     B)  It will display (23, 17) when the program is executed.
     C)  It will display (24, 33) when the program is executed.
     D)  It will display (39, 49) when the program is executed.
     E)  None of the above.

38.  Which of the following statements about the Python code labeled "Line 3"
in Figure 9 is correct?

     A)  It will display (12, 18) when the program is executed.
     B)  It will display (13, 18) when the program is executed.
     C)  It will display (28, 50) when the program is executed.
     D)  It will display (29, 50) when the program is executed.
     E)  None of the above.

39.  Which of the following statements about the Python code labeled "Line 4"
in Figure 9 is correct?

     A)  It will display (9, 16) when the program is executed.
     B)  It will display (10, 18) when the program is executed.
     C)  It will display (20, 40) when the program is executed.
     D)  It will display (25, 49) when the program is executed.
     E)  None of the above.

40.  Which of the following statements about the Python code labeled "Line 5"
in Figure 9 is correct?

     A)  It will display (8, 17) when the program is executed.
     B)  It will display (8, 18) when the program is executed.
     C)  It will display (24, 49) when the program is executed.
     D)  It will display (24, 50) when the program is executed.
     E)  None of the above.


