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A Practice Examination 1

Section 1

Time – 1 hour and 15 minutes


Number of questions – 40

Percent of total grade – 50

1. The expression 

! (a || b)

is equivalent to which of the following expressions?

A.  (a || b)

B. (!a) || (!b)

C. (!a) && (!b)

D. ! (a && b)

E. (a || b) && (a && b)

2. Which of the following statements about variables in C++ programs is true?

A. A variable must be declared before it is used.

B. The same variable name cannot be used in two different functions.

C. It is good programming practice to make all non-scalar variables (e.g., arrays) global and to make all scalar variables local.

D. It is good programming practice to use single letters as the names of all variables.

E. It is good programming practice to name formal parameters param1, param2, etc., so that it is clear where they appear in the function’s list of parameters.

3. Consider writing an interactive function to read and return a positive number typed in by the user.  An outline for the function is given below:

int GetPosNum ( )

// post condition: returns a positive number typed in by the user

{


int k;


cout << “Enter a positive number: “;


code


return k;

}

Which of the following is the best replacement for the placeholder code?

A. cin >> k;

B. cin >> k;

if (k <= 0) return 1;

C. cin >> k;

if (k <= 0) cout << “Bad input.” << endl;

D. do {


cin >> k;


} while (k <= 0);

E. cin >> k;

while (k <= 0)

{


cout << “Bad input” << endl;


cout << “Enter a positive number:


cin >> k;

}

4. Consider the following incomplete function:

int ProcessArray(const apvector <int> & A, int N)

// precondition: A contains N values

{


int k;


int final = value;


for (k=0; k<N; k++)


{



if (A[k] > final) statement


}


return final;

}

Which of the following replacements for value and statement could be used to complete ProcessArray so that it returns the largest value in array A?



value



statement
A.

    0


      final = k;

B.

    0


      final = A[k];

C.

A[0]


      final = k;

D.

A[0]


      final = A[k];

E.

   k


      final = k;

5.  


switch (x) {



case 10: y = ‘a’;



break;



case 20:



case 30: y = ‘b’;



break;



default: y = ‘c’;


}


Which of the following code segments is equivalent to the one shown above?

A. if (x == 10) y = ‘a’;

if (x == 20 || x == 30) y = ‘b’;

y = ‘c’;

B. if (x == 10) y = ‘a’;

if (x >= 20 && x <= 30) y = ‘b’;

y = ‘c’;

C. if (x == 10) y = ‘a’;

else if (x == 20 || x == 30) y = ‘b’;

else y = ‘c’;

D. if (x <= 10) y = ‘a’;

else if (x >= 20 && x <= 30) y = ‘b’;

else y = ‘c’;

E. if (x == 10) y = ‘a’;

else if (x >= 20 && x <= 30) y = ‘b’;

else y = ‘c’;

6. Consider write a function whose sole purpose is to write an error message to cout. Which of the following best characterizes the choice between making the function’s return type void and making it int?  

A. The return type should be void because the function performs an operation and does not compute a value.

B. The return type should be int because that is the default return type for C++ functions.

C. The return type should be void because void functions are more efficient than int functions.

D. The return type should be int because int functions are more efficient than void functions.

E. The return type should be void because the function does not need to be recursive.

7. Consider the following  definitions:

struct Person {
 
apstring name;


int age;

        };


apvector <Person> P(20);

Assume that variable P has been initialized with data for twenty people. Which of the following correctly tests whether the third person's age is greater than 10?

A. P.age[2]>10

B. P.Person[2] >10

C. P[2].Person.age>10

D. P[2].age>10

E. P.Person.age[2] >10

8.
The following function was intended to return true if and only if the given key value is in the given array. However, the function is not written correctly.(Line numbers are included for reference.)

1. bool Sear(const apvector<int> &A, int key)

2. {

3.  
int k=0;

4.  
while((k<A.length()) && (A[k]!=key)) k++;

5.  
if(A[k]== key) return true;

6.  
return false;

7. }

Which of the following statements about this function is true?

A. There will be an error when the function is complied because the && operator used on line 4 is applied to a non-bool expression.

B. The test "A[k] !=key" on line 4 will cause a runtime error whenever the function is called with an array A that contains the value key.

C. The test "A[k]!=key" on line 4 will cause a runtime error whenever the function is called with an array A that does not contain the value key.

D. The test"A[k]==key" on line 5 will cause a runtime error whenever the function is called with an array A that contains the value key.

E. The test "A[k] ==key" on line 5 will cause a runtime error whenever the function is called with an array A that does not contain the value key.

Questions 9 and 10 concern the design of a data structure to store information about which seats on an airplane are reserved. The airplane has N rows; each row has four seats. Two data structures are being considered:

Data structure 1:

A two-dimensional array of booleans.

The rows of the array correspond to the rows of the airplane.

The columns of the array correspond to the rows of the seats in each row.

An array element is true if and only if the corresponding seat is reserved.

Data Structure 2:

A one-dimensional array of structs. Each struct has two integer fields: a row number, and a seat number. The array initiallly has length 0. Each time a seat is reserved, the array is resized to contain one more element, and the newly reserved seat's row and seat numbers are filled in in the last element of the array.

9.Under which of the following does Data Structure 1 require less storage than Data Structure 2?

A. No seats are reserved.

B. All seats are reserved.

C. Only the seats in the first row are reserved.

D. Only the sets in the last row are reserved.

E. Data Structure 1 never requires less storage than Data Structure 2.

10. Assume that the time required to increase the size of an array for N to N+1 is proportional to N. Which of the following operations can be implemented more efficiently using Data Structure 1 than using Data Structure 2?

I. Determine how many seats are reserved.

II. Determine whether a particular seat( given its row and seat numbers) is reserved.

III. Reserve a particular seat(give its row and seat number) on a half-full airplane.

A. I only

B. II only

C. III only

D. I and II

E. II and II

11. Which of the following statements about a function's preconidtions is true?

A. They must be provided by the writer of the function, or the function will not compile.

B. They are translated by the compiler into runtime checks.

C. They provide information to users of the function, specifying what is expected to be ture whenever the function is called.

D. They provide information to the writer of the function, specifying how it is to be implemented.

E. They provide information about which parameter-passing modes are used by the function.

12. Consider the following function:

bool Mystery(int k)

{

    int n;

bool flag=false;

while (k>0)

{

cin>>n;

flag=flag &&(n>=0);

k--;

}

return flag;

}

Which of the following best describes what function Mystery does?

A. Always returns true.

B. Always returns false.

C. Returns true if any of the k number it reads is positive.

D. Returns true if any of the k numbers it reads is negative.

E. Returns ture if the last of the k nubmers it reads is positive.

13.Consider the following code segment.

if(n>0) n=-n;

if(n<0) n=0;

This segment is equivalent to which of the following?

A. n=0;

B. if(n>0) n=0;

C. if(n<0) n=0;

D. if(n>0) n=-n;

else n=0;

E.
if(n<0) n=-n;

else n=-n;

14. A function called Sqrt., which is intended to compute and return the square root of its integer parameter has been written. When the function is tested, it is observed that, although the correct value is returned, the argument passed to Sqrt is always zero after the function call. Which of the following is the most likely explanation for this problem?

A. Sqrt is written using recursion; it should be written using iteration.

B. Sqrt is written using iteration; it should be written using recursion.

C. Sqrt's parameter is a value parameter; it should be a reference parameter.

D. Sqrt' parameter is a reference parameter; it should be a value parameter.

E. Sqrt's parameter is a const reference parameter; it should be a value parameter.

15.
Consider the following function:

void PrintStars(int k)

{


int j;


if (k.>0)


{



PrintStars(k-1_;



for(j=1; j<=k; j++) cout<<"*";



cout<<endl;


}

}

What is the output as a result of the call PrintStars(4)?

A. ****

***

**

*

B. *

**

***

****

C. ***

**

*

D. *

**

***

E. *

*

*

*

16. A program is being written by a team of programmers. One programmer is implementing a class called Employee; another programmer is writing code that will use the Employee class. Which of the following aspects of the public member functions of the Employee class does not need to be known by both programmers?

A. The functions' names.

B. The functions' return types.

C. What the functions do.

D. How the functions are implemented.

E. The numbers and types of the functions' parameters. 

17. Consider the following function:

void Modify(int x, int &y, int &z)

{

x=y;

y=z;

z=x;

}

void Mystery(int a, int b,int c)

{

Modify(a,b,c);

cout<<a<<" " <<b<<" " <<c<<endl;

}

What is output as a result of the call Mystery(1,2,3)?

A. 123

B. 132

C. 213

D. 231

E. 321

18. Consider the following functions:

void SetMatrix (apmatrix <char> &M)

{


int k;


for (k=0; k<M.numcols ( ); k++) M[0] [k] = ‘X’;


for (k=0; k<M.numrows ( ); k++) M[k] [M.numcols ( ) –1] = ‘X’;

}

Assume that variable M is a 3-by-5 matrix of characters that is initialized to contain only spaces.  Which of the following shows the value of M after the call SetMatrix (M)?

A.


	x
	x
	x
	x
	x

	
	
	
	
	x

	
	
	
	
	x


B.


	x
	x
	x
	x
	x

	
	
	
	
	

	x
	x
	x
	x
	x


C.


	x
	
	
	
	

	x
	
	
	
	

	x
	x
	x
	x
	x


D.


	x
	x
	x
	x
	x

	x
	
	
	
	x

	x
	x
	x
	x
	x


E.


	x
	x
	x
	x
	x

	x
	x
	x
	x
	x

	x
	x
	x
	x
	x


19. A programmer wants to include an if statement in a program and is trying to choose between the two versions shown below.  (Note that the only difference between two versions is that Version 1 is all on one line, while Version 2 is broken up into several lines.)

Version 1


if ( (x > 0) || (x == y) ) { x += y; y *= y; } else { x--; y++; ]

Version 2


if ( (x > 0) || (x == y) )


{



x += y;



y *= y;


}


else


{



x--;



y++;


}

Which of the following best characterizes the choice between the two versions?

A. Version 2 must be chosen; because Version 1 has several statements on one line; it will not complete.

B. Version 1 should be chosen; because the code is all on one line, the compiled code will be more efficient than the compiled code for Version 2.

C. Version 2 should be chosen; because the code is broken up into several lines, the compiled code will be more efficient than the compiled code for Version 1.

D. Version 2 should be chosen; although the compiled code for Version 1 will be more efficient, Version 2 is easier to understand, and that is more important than the efficiency of the compiled file.

E. The compiled code will be equally efficient for both versions; however, Version 2 should be chosen because the code is easier to understand.

20. Consider using binary search to look for a given value in an array of integers.  Which of the following must be true in order for the search to work?

I. The value in the array are stored in sorted order.

II. The array does not contain any duplicate values.

III. The array does not contain any negative values.

21. Assume that variable A is an array of N integers and that the following assertion is true:


A[0]      A[k] for all k such that 1          k < N

Which of the following is a valid conclusion?

A. Array A is sorted.

B. Array A is not sorted.

C. Array A contains no duplicates.

D. The value A[0] is the smallest value in the array.

E. The value in A[0] does not occur anywhere else in the array.

Questions 22 and 23 refer to the following (incomplete) definition of the Employee class.  An Employee object will represent one employee, including the person’s name and identification number.


class Employee {



public:




// constructors




Employee (apstring name, apstring idNum);




Employee (apstring name);



Private:




Apstring myName;




Apstring myIdNum;


};

22. Which of the following correctly define(s) variable emp to be of type Employee?

I. Employee emp = {“John Smith”, “02345695899123615211”};

II. Employee emp(“Ellen Brown”);

III. Employee emp(“Sandy Alvarez”, “10500508865309827112”);

A. I only

B. II only

C. III only

D. I and III

E. II and III

23. Each employee’s identification number will be a twenty-digit integer.  Which of the following correctly explains why the class data member myIdNum is an apstring rather than int?

A. Less storage is required for an apstring than for an int.

B. An int cannot be used to represent the desired values.

C. The data member myName is an apstring; therefore, myIdNum must be an apstring, too.

D. Although the data members myName and myIdNum can have different types, a constructor that initializes both data members can be written only if they have the same type.

E. A member function to change an employee’s identification number can be implemented more efficiently if the data member is an apstring.

24. Consider the following code segment:

int x, sumNeg=0, sumPos=0;

do {


cin >> x;


if (x < 0)



sumNeg += x;


if (x > 0)



sumPos += x;

} while (x != 0);

if (sumNeg < -8)


cout << “negative sum: “ << sumNeg << endl;

if (sumPos > 8)


cout << “positive sum: “ << sumPos << endl;

Which of the following inputs cause every line of code to be executed at least once?

A. 0

B. 2 4 6 8 0
C. 2 –2 4 –4 0
D. 4 –4 6 –6 0
E. –2 –4 –6 –8 0
25. Assume that a program has been run on an input that caused every line of code to be executed at least once.  Also assume that there were no runtime errors and that the program produced the correct output.  Which of the following is a valid assumption?

A. If the program is changed only by rearranging lines of code and then run on the same input, there will be no runtime errors, and the program will produce the correct output.

B. If the program is changed only by removing one line of code and then run on the same input, there will be no runtime errors, and the program will produce the correct output.
C. If the program is run on a different input, there will be no runtime errors, and the program will produce the correct output.
D. If the program is run on a different input, there will be no runtime errors, but the program might produce incorrect output.
E. None of the above assumptions is valid.
Questions 26 and 27 refer to the following code segment (line numbers are included for reference):

1. int x, sum;

2. x = 1;

3. sum = 1;

4. cin >> x;

5. while (x >= 0)

6. {

7.      if (( x % 2) == 0 )

8.           sum += x;

9.      cin >> x;

10. }

11. cout << sum << endl;

26. For the purpose of this question, two code segments are considered to be equivalent if, when they are run using the same input, they produce the same output.  Which line could be removed from the code segment given above so that the resulting code segment is equivalent to the original one?

A. Line 2

B. Line 3

C. Line 4

D. Line 7

E. Line 9

27.
The code segment given above was intended to read values until a negative value was read and then to print the sum of the even values read.  However, the code does not work as intended.  Which of the following best describes the error?
A.
Variable x is not initialized correctly.

B. Variable sum is not initialized correctly.

C. Variable x is used before being initialized.

D. Variable sum is used before being initialized.

E. The negative value intended to signal the end of input is included in the sum.

28. Consider the following program:


#include<iostream.h>
void Sum(int a, int b, int & c)

{
a = b+c;


b=a+c;


c=a+b;

}

int main(  )
{
int x=2, y =3;

Sum(x, y, y);
      cout << x << “  “<< y <<  endl;

      return 0;

}

What happens when this program is compiled and executed?

A. There is a compile-time error because the call  Sum(x, y, y) , variable y is passed both by value and by reference.

B. There is a runtime error because in the call Sum( x, y, y), variable y is passed both by value and by reference.

C. The program compiles and executes without error.  The output is 2  3.

D. The program compiles and executes without error.  The output is 6   9.

E. The program compiles and executes without error.  The output is 2  15.

29. Consider searching for a given value in a sorted array. Under which of the following conditions is sequential search faster than binary search?
A. 
Always

B. Never

C. When the value being searched for is the first element of the array.

D. When the value being searched  for is the last element of the array.

E. When the value being searched for is in the middle of the array.

30.
Which of the following is an example of a function that has a side effect?

A.
A function that has a non-void return type.
B.
A function that modifies a global variable.

C.
A function that modifies one of its value parameters.
D.
A function that contains a switch statement.
E.
A recursive function.

31.
Which of the following is the best choice for what should be in the header file ( “.h” file) for a class?
A.
The class declaration only.

B. The class declaration and the code for all of its public member functions but not its private 
member functions.

C. The class declaration and the code for all of its private member functions but not its public member functions.

D. The class declaration and the code for all of its member functions.

E. the class declaration and the code for all functions that declare objects of that class.

32. Which  of the following is not an example of a good use of comments?

A. Comments included at the beginning of a function to specify the function’s preconditions and postconditions.

B. Comments included at the end of every line of a function to explain what that line of code does.

C. Comments included at the beginning of a function to say which global variables are used and modified by that function.

D. Comments included in a class’s constructor function to explain how the class object is initialized.

E. Comments included before a loop to say what is true each time the loop is executed.

33. Which of the following code segments sets variable sum to be the sum of the even numbers between 1 and 99?

A. int k, sum = 0;

for (k= 1; k<=99; k++)

{  if (k%2==0) sum++; }

B. int k, sum = 0;

for (k= 1; k<=99; k++)

{  if (k%2==0) sum+=k; }

C. int k=1, sum = 0;

while ( k<=99)

{  sum +=k;
    k+=2;

}

D. int k=2, sum = 0;

while ( k<=99)

{  sum ++;
    k+=2;

}

E. int k=2, sum = 0;

while ( k<=99)

{  k+=2;
    sum+=k;

}

Questions 34 and 35 refer to the following functions:

bool Mystery(const apvector<int> &A)

// precondition: A is sorted

{
int k;


for ( k=1; k<A.length(  ); k++)

{   if (A[k-1] == A[k]) return true; }

             return false;

}

34. Which of the following best explains what function Mystery does?

A. Always returns true.

B. Always returns false.

C. Determines whether array A really is sorted.

D. Determines whether array A contains any duplicate values.

E. Determines whether all values in array A are the same.

35. Which of the following best explains why A is a reference parameter?

A. A may be modified by function Mystery; thus it must be a reference parameter.

B. A is indexed by function Mystery; thus, it must be a reference parameter?

C. A’s length member function is used by function Mystery; thus, it must be a reference parameter.

D. It is more efficient to pass A by reference than by value.

E. There is no reason for a to be a reference parameter.

36. Consider the following definition of class IntList, used to represent a list of integers:

class IntList {
         public:

                Intlist(  ); // constuctor
         
 void ChangeValue(int k, int newVal); // change the kth item in the list to new value
 
apvector <int> myList;

};

A client program includes an IntList variable named list. Certain values in the list needed to be set to zero in many different places in the client program.  The programmer is trying to decide which of the following tow statements to use:

Statement 1


Statement 2
             list.myList[k]=0;


list.ChangeValue(k,0);



Which of the  following statements abut this choice is true?
A.
The program will compile only if Statement 1 is chosen.

B. The program will compile only if Statement 2 is chosen.

C. The program will compile in either case; Statement 1 should be chosen because it will work if the representation of an IntList is changed.

D. The program will compile in either case; Statement 2 should be chosen because it will still work if the representation of an IntList is changed.


E. The program will compile in either case; Statement 1 should be chosen because it tells the programmer more abut how an IntList is implemented. 

Questions 37 and 38 concern the following functions:

int Mystery (int k)
{
if (k==1) return 0;


else return (1 + Mystery (k/2);

}

37. What value is returned by the call Mystery (16)?

A. 0

B. 2

C. 4

D. 5

E. 16

38. Which of the following best characterizes the values of k for which the call Mystery (k) leads to an infinite recursion?

A. No positive values

B. All positive values

C. All non-positive values.

D. All odd values

E. All even values

Questions 39 and 40 rely on the following information:
Consider writing a function that computes the sum of the values in a given row of a two dimensional array of integers.  An incomplete version of this function is as follows:
int RowSum(const apmatrix <int> &M, int k)
// precondition: M.numrows(  ) > k
// postcondition: returns the sum of the values in the kth row of M
{  int j, sum=0;



    for (j=0; j<limit; j++)


     {

                        statement

                   }

                 return sum;

            }


39.
Which of the following could be sued to replace limit and statement so that function RowSum works as specified?


limit
statement


A.
M.numrows(  )
sum += M[j] [k];
B.
M.numcols(  )
sum+= M[j] [k];


C.
M.numcols(  ) 
sum+= M[j] [k];


D.
M.numcols( )
sum+= M[j] [j];

40.
Assume that function RowSum has been implemented correctly and the following functions and that the following ColSum has also been implemented correctly:

bool
  AllSumsSame( cost apmatrix <int> &M)

// precondition: M.numrows ( ) >0

//                       M. numcols( ) > 0

//postconditon:  returns true if every row and every column of M sums to the same value;

//                        otherwise, returns false

//

{  int k, sum;

    sum = RowSum(M,0);

  
 for (k=1; k<M.numrows( ); k++)


  { if ( RowSum(M,k) == sum) return true; }


for  ( k = 0; k<M.numcols( ); k++)
{  if (ColSum(M,k) == sum) return true; }


return false;

}

Which of the following best explains  what this version of function AllSumsSame actually does?
A.
Returns true if all of the rows of M sum to the same value of x and all of the columns of M sum to   
       possibly different value) y.

B. 
Returns true if there is some value of k such that the kth row and the kth column of M sum to the 
       same value.

C. Returns true  if there is some pairs of rows and some pairs of columns that sum to the same value.

D. Returns true if ther is some apir of rows or some pairs of columns that sum to the same value. 

E. Returns true if the sum of the values in the first row is the same as the sum of the values in some other row or some column.







