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Part | — OPP Basic Concepts

QUESTION ONE

Discuss the following concepts using examples:

1.1) Abstract class
1.2} Polymorphism
1.3) Inheritance

1.4) Encapsulation
1.5) Polymorphism

1.6) Interface

Part | | — True or false

QUESTION TWO

Indicate whether the statement is true or false.

2.1) In C++, class is a reserved word and it defines only a data type.

{15 marks}

{3 marks}
{3 marks}
| {3 marks}
{3 mafks}
{3 marks}

{3 marks}

{L5marks}

{1 mark}

2.2) If the heading of a member function of a class ends with the word const, then the
function member cannot modify the private member variables, but it can modify the

public member variables.

2.3) Given the declaration

class myClass

{

public:
void print{); //Output the value of x;
MyClass();

{1 mark}




private:
int x;

b
myClass myObject;
The following statement is legal.
myObject.x = 10;
{1 mark}

2.4) If an ohject is created in a user program, then the object can access both the
public and private members of the class.
{1 mark}
- 2.5) In multiple inheritance, the derived class has more than one base class.
' {1 mark}
2.6) In protected inheritance, public and protected members of the base class become

the protected members of the derived class.
{1 mark}

2.7) The dereferencing operator is also known as the indirection operator and refers

to the object to which its operand points.
{1 mark}

2.8)In C++, the dot operator has a lower precedence than the dereferencing

operator.
{1 mark}

7.9) In C++, the member access operator arrow is >>.
{1 mark}

2.10) Given the declaratioh
int *p;

The statement

p = new int[50];

dynamically allocates an array of 50 components of type int and p contains the base
address of the array. '
' {1 mark}

2.11) A memory leak is an unused memory space that cannot be allocated.
{1 mark}




2.12) When writing the definition of a friend function, the name of the class and the
scope resolution operator precede the name of the friend function in the function
heading. '

{1 mark}
2.13) The associativity of the operator = is from right to left.
. {1 mark}
2.14) An object that is being thrown cannot be an anonymous object, :
, {1 mark}
2.15) The order of the catch blocks does not affect the program.
{1 mark}
Part Ill — Multiple Choice
QUESTION THREE {15 marks}

Identify the choice that best completes the statement or answers the question.
3.1) Which of the following class definitions is correct in C++?

a. class studentType
{
public:
void setData(string, double, int);
private:
string name;

L

b. class studentType
{
public:
void setData(string, double, int);
void print({) const;
private:
string name;
double gpa;
}

c. class studentType

{
public void setData(string, double, int);

private string name;

b




d. studentType class

{ o
public: void setData(string, double, int);
- private: string name,

%

Figure 1.

clockType

-hr:int
-min: int

-sec: int

+setTime(int, int, int): void
+getTime(int&, int&, int&) const: void
+printTime() const: void
+incrementSeconds(): int
+incrementMinutes(}: int
+incrementHours(): int

+equalTime{const clockType&) const: bool

{1 mark}
3.2) Theword ____ atthe end of the member functions in the accompanying class
clockType in Figure 1 specifies that these functions cannot modify the member
variables of a clockType object.

a. static c. automatic
b. const 3 d. private
{1 mark}
3.3) In C++, you can pass a variable by reference and still prevent the function from
changing its value by using the keyword _____in the formal parameter declaration.
a. automatic ¢. static
b. private d. const
Figure 3:

class secretType




{

public:
staticint count;
staticint z;

secretType();
secretType(int a);

void print{);

static void incrementY();

private:
int x;
~staticinty;

2

secretType::secretType()
{
x=1;
} .
secretType::secretType(int a)
{
X=a;
} .
~ void secretType::print()
{ |
COUt<<"X=“<<X<<”,y=”<<\/
<< lIZ o " << Z
<<, count =" << count << endl;

}

static void secretType:incrementY()

{

y++;

} .

7 {1 mark}
3.4) Consider the accompanying class and member functions definitions in Figure 3.
How many constructors are present in the class definition above?

a. none _ c. two
b. one d. three

{1 mark}
3.5) Consider the following class definition:

class dClass: bClass




-

//class members list

y
The class dClass is derived from the class bClass using the type of inheritance.
a. public : c. protected
b. private ' d. static
‘ _ {1 mark}
- 3.6) is the ability to use the same expression to denote different operations.
a. Inheritance _ c.. Polymorphism
b. Encapsulation d. Composition
: {1 mark}
3.7) The members of an object form its external state. '
a. private c. protected
b. “public d. static
: {1 mark}
3.8) What is the output of the following code?
int *p;
intx;
X=12;
p = &x;
cout<<x << ", "
*p=81;
cout << *p << endl;
a. 12,12 c. 81,12
b. 12,81 d. 81,81
{1 mark}
3.9) The name of the function to overload the operator <=is .
a. overload<= _ c. operator<=
b. <=new d. <=operator
{1 mark}
3.10) A catch block can have, at most, catch block parameter(s).
a. zero : c. two
b. one ‘ d: three

{1 mark}




3.11) The class is designed to deal with illegal arguments used in a function call.

- a. illegal_argument c. invalid_call
b. bad_argument ‘ d. invalid_argument
{1 mark}
3.12) Which of the following classes is derived from the class runtime_error?
a. bad_alloc c. overflow_error
b. out_of range d. length_error
: ‘ {1 mark}
3.13) The general syntax to rethrow an exception caught by a catch block is: {in
this case, the same exception is rethrown).
a. rethrow; . c. rethrow exception;
b. throw; d. throw exception;
: {1 mark}
3.14) When an exception is thrown in a function, the function-call stack is so that
the exception can be caught in the next try/catch block,
a. destroyed C. uanund
b. allocated d. unwound
_ {1 mark}
3.15) When an exception is thrown, if the program does not handle the exception,
then the function is called to terminate the program.
a. log c. terminate
b. what ‘ d. Close ‘
{1 mark}
Part Il — Coding
QUESTION FOUR {25 marks}

4.1) Create an Account class that a bank might use to represent customers’ bank
accounts. Include a data member of type int to represent the account balance.
Provide a constructor that receives an initial balance and uses it to initialize the data
member. The constructor should validate the initial balance to ensure that it’s greater
than or equal to 0. If not, set the balance to 0 and display an error message indicating




that the initial balance was invalid. Provide three member functions. Member function
credit should add an amount to the current balance. Member function debit should
withdraw money from the Account and ensure that the debit amount does not exceed
the Account’s balance. If it does, the balance should be left unchanged and the
function should print a message indicating "Debit amount exceeded account balance."
Member function getBalance should return the current balance. Create a program
that creates two Account objects and tests the member functions of class Account.

4.2) Create a UML diagram for this class (Square) _ {7 marks}
QUESTION FIVE - {13 marks}

5.1} lllustrate how to subtract two complex numbers using operator overloading of
the - operator. . {7 marks}

5.2) Program to display largest among two numbers using function templates.

{6 marks}

QUESTION SIX _ {10 marks}

What is the output of the following code?

6.1} #include <jostream>
using namespace std;

void fl(iht X, int &y, int *2)
{

X++;
y+t
(2)+

}

int main()

{
inti=1,j=1,k=1;
fii, j, &k}

cout << Miis " << i<< endl;




cout << "jis " << j << endl;
cout << "k is " << k << endl;

returnG; -

}

{2 marks}
6.2)
#include <iostream>
#include <fstream>
using namespace std;

int main()

{

ofstream output;

// Create a file
output.open("scores.txt");

[/ Write two lines

Output << I1johnli << nno << "TU << i n << "Smith”
<< " " << 90 << endl: '

Output << IIEriCII << (111 << IIKII <<
<< " " << 85;

LI

<< "Jones"

output.close{};
ifstream input;

// Open a file
input.open("scores.txt");

// Read data

char firstName{80];

char mi;

char lastName[80];

int score;

input >> firstName >> mi >> lastName >> score;
double sum = score;

input >> firstName >> mi >> lastName >> score;
sum += score;

cout << "Total score is " << sum << end|;




input.close(};

return O,

}

6.3) Show the output of the following program:

If you enter 1 0, what is the output of the following code?

#include <iostream>
using namespace std;

int main()
{
// Read two intergers
cout << "Enter two integers: *;
int numberl, number2;
cin >> numberl >> number?;

try
-
if (number2 == 0)
throw numberl;

cout << numberl << /" << number2 << "is

<< (numberl / number2) << endt;

}
catch {int e)

{

cout << "Exception: an integer "< e <<
" cannot be divided by zero" << end};

}

cout << "Execution continues ..." << endi;

return O,

}

6.4)
#inciude <iostream>
using namespace std;

© {2 marks}

{2 marks}




class Parent

{
public:
virtual void f{)

{

cout << "invoke f from Parent" << end|;

}
%

class Child: public Parent

{
public:

void ()
{

cout << "invoke f from Child" << endl;

}
|3

void p(Parent a)

{
a.f{);

}

int main(}
{

Parent a;
a.f();

p(a);

Child b;
b.f();
p{b};

return 0;

}
{2 marks}

6.5)

#include <iostream>
using namespace std;

class Parent




{

public:
Parent()
{

cout << "Parent’s no-arg constructor is invoked" << endl;

l.

~parent() |
{
cout << "Parent’s desttuctor is invoked" << end|;
\ .
Iy

class Child: public Parent
{
public:

Child(}

{

cout << "Child’s no-arg constructor is invoked" << end|;

}

~Child()
{ .
cout << "Child’s destructor is invoked" << endf;
} .
2

int main()

{
Child c1;

Child ¢2;

return O;

}

{2 marks}




