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Part I:  C++ Basics

Question 1 (3 marks): Which of the following identifiers are NOT ALLOWED in C++ and why:

Apple, 007, return, StarWars, a==b

Solution

1 Point
007 is illegal – staring with number

1 Point
return is illegal – C++ reserved word

1 Point
a==b is illegal – special character = not allowed 

Question 2 (3 marks): What errors are there in the following C++ statement:
cout  >> "Solution is   << Answer  << endl

Solution
1 Point >> is not allowed for cout

1 Point “ missing for comment “Solution is

1 Point ; missing for the end of statement

Question 3 (12 marks): What are the values of the following expressions? What are their types?






                Value


Type


  1.    5.0 / floor(2.5)


  2.5


double/float


  2.    5.0 / ceil(2.5)


  1.666

double/float

  3.    5 / int(2.5)



   2



int

  4.    5 / 2.5




   2.0

double/float

  5.    exp(log(10))



 10.0



double

  6.    ( 8%5 + 4 - (3*5)) + 

 -8



int

         ( 4 % (2*5)  -  8) + 9/2
1 point for each answer

Question 4 (6 marks): What is the output of the following program?

int main( )

{


int a = 3, b = 4, c = 5;


a = b++;



c += b;


a = --c;


b -= c;


c = c++;



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


return 0;

}

Solution:
9 -4 10

2 point for each answer

Part II: Choice Constructs

Question 5 (3 marks): What is the value of n after the following C++ statements are executed?


int n = 5;


if(!n)



n += 2;


if(n)



n = -n;


n++;

Solution: 
-4
All or nothing

Question 6 (3 marks): What is the value of n after the following C++ statements are executed:


int m=0, n=1, i=0, k=1;


if(n) if(k) if(i) n=2; 

else if(m) n=3; 

else if(n) n=4;


else n=5;

Solution: n = 4

All or nothing

Question 7 (3  marks):What is the value of n after the following C++ statements are executed?


int n = 2, a = 10, b = 8, c = 12;


if(a < 7 && c < 4 || b == 6)



n = n * 2;


else if(a < 10 || b > 5 && c > 9)



n = n + 10;

Solution: 
12
All or nothing

Question 8 (3 marks): What is the value of n after the following C++ statements are executed?


int a = 19, n = 3;


switch (a%4) {



case 0: n++;



case 1: n *= 4;



case 2: --n;                       



case 3: n += 9;



default:




n -=2;


}

Solution: 
10
All or nothing

Part III: Loops
Question 9 (5 marks): What is the value of n after the following C++ statements are executed:

int n = 1, m = 2;

while ( n < 5) {


if ( n%m)



n = n + n%m;


else



n = n - n%m;


m++;

}

Solution: 
8
All or nothing

Question 10 (4 marks): What is the value of n after the following C++ statements are executed:

int n = 5, i;

for (i = n-1; i>0; i--)

n  *= i;

Solution: 
120
All or nothing

Question 11 (4 marks): What is the value of n after the following statements are executed:

int i , j , n = 0;

for ( i= 1; i <= 3; i++)


for ( j = 1; j <=  3; j++)



if ( i/j)




n++;



else




n--;

Solution: 
3
All or nothing

Question 12 (4 marks): What is the value of n after the following C++ statements are executed?


int n = 10;


do{



cout << n << " ";



n += 2;


}while (n%2 == 0);

Solution: 
infinite loop (n going to infinity)
All or nothing

Part IV: Arrays

Question 13 (5 marks): What is the output of the following program segment:


int A[5]={4, 3, 2, 1, 0};


int i=0;


while ( i < 5) {



A[A[i]] = A[i];



cout << A[i];



i++;


}

Solution: 
43234
1pt for each number

Solution steps:



A[A[0]] = A[0] i.e. A[4]=4   ==(  {4, 3, 2, 1, 4}



A[A[1]] = A[1] i.e. A[3]=3   ==(  {4, 3, 2, 3, 4}


A[A[2]] = A[2] i.e. A[2]=2   ==(  {4, 3, 2, 3, 4}


A[A[3]] = A[3] i.e. A[3]=3   ==(  {4, 3, 2, 3, 4}


A[A[4]] = A[4] i.e. A[4]=4   ==(  {4, 3, 2, 3, 4}
Part V: Functions

Question 14 (3  marks): What is the output of the following program:  

void updateBalance( double balance, double interestRate){


balance *= ( 1 + interestRate);

}

void main() {


const double interestRate = 1.0;


double balance = 100.0;


int i;


for (i=0; i<5; i++)



updateBalance( balance, interestRate );


cout << balance;

}

Solution: 100 
(or 100.0)
All or nothing

Question 15 (3 marks): Show the output of the following code.


int divide(int input){



int result;



result = input/6%3;



return result;


}


void main( ){



int n;



n = divide(28);



cout << n;


}

Solution: 
1
All or nothing

Question 16 (6 marks): Show the output of the following code.


void test(double c, int b, double a){



b = c;



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


}


void main( ){



double a = 10.8, c = 5.6; 



int b = 2;

                
test(a, b, c);



b = c;



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


}

Solution: 
5.6 10 10.8

10.8 5 5.6

1pt for each number

Part VI: Programming problems

Question 17 (11 marks): The following program generates an array of random integers. Extend the program so that it prints out the largest three integers in the array. 

#include <iostream>

#include <cstdlib>

using namespace std;

void main() {


const int N=100, int C=1000;


int A[N];


int i;


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



A[i] = rand() % C;

}

Solution 1:


void main() {


const int N=100, int C=1000;


int A[N];


int i;

int m1=0, m2=0, m3=0; // m1 largest, m2 second largest, 

// m3 third largest


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



A[i] = rand() % C;

for (i=0; i<N; i++){


  


2pt



if ( m1 <= A[i]) {

  


4pt




m3 = m2;











m2 = m1;










m1 = a[i];









}



else if( m2 <= A[i]) {



3pt




m3 = m2;










m2 = A[i];









}



else if (m3 < A[i] ) 




1pt




m3 = A[i];








}


cout << “largest “ << m1 

     << “second largest “ << m2



<< “third largest “ << m2;

 

1pt

}

Solution 2:


void main() {


const int N=100, int C=1000;


int A[N];


int i;

int m1=0, m2=0, m3=0; // m1 largest, m2 second largest, 

// m3 third largest


int tem1, tem2;


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



A[i] = rand() % C;

for (i=0; i<N; i++){


  
2pt



if ( m1 < A[i]) {

  
3pt




tem1 = m1;








m1 = A[i];

}

else 

tem1 = A[i];



if ( m2 < tem1 ) {

  
3pt




tem2 = m2;









m2 = tem1;

}

else 

tem2 = tem1;



if (m3 < tem2 )



2pt




m3 = tem2;


}


cout << “largest “ << m1 

     << “second largest “ << m2



<< “third largest “ << m2;

 1pt

}

Solution 3:

void main() {


const int N=100, int C=1000;


int A[N];


int i;

int m1=0, m2=0, m3=0; // m1 largest, m2 second largest, 

// m3 third largest


int pos;





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



A[i] = rand() % C;

pos =0;

for (i=0; i<N; i++){


  
1pt



if ( m1 < A[i]) {

  
2pt




pos = i;








m1 = A[i];





}



}



A[pos] = 0;




1pt


for (i=0; i<N; i++){


  
1pt



if ( m2 < A[i]) {

  
2pt




pos = i;







m2 = A[i];

}



}



A[pos] = 0;




1pt


for (i=0; i<N; i++){


  
1pt



if ( m3 < A[i]) {

  
1pt







m3 = A[i];

}



}


cout << “largest “ << m1 

     << “second largest “ << m2



<< “third largest “ << m2;

 1pt

}

Question 18 (19 marks): Write a function bigo() that outputs a big "O" on the screen. The

function should take an integer as input that determines the size of the "O". If the input

in an even number or less than 5, the function should print "illegal input to bigo" and

return immediately. The following are example screen outputs for various input values.

bigo(3):

illegal input to bigo

bigo(5):

 ***

*****

** **

*****

 ***

bigo(6):

illegal input to bigo

bigo(7):

 *****

*******

**   **

**   **

**   **

*******

 *****

bigo(9):

 *******

*********

**     **

**     **

**     **

**     **

**     **

*********

 *******

Solution 1:

void big0(int x){






1 Point


int i, r;







1 Point


if ( ( x<5) || (x%2 == 0)){




2 Points



cout << “illegal input to big” << endl;
1 Point



return;






1 Point


}


for ( r = 1; r <= x; r++){







if ( ( r == 1 ) || (r ==x)){


2 Points




cout << “ “;




1 Point




for ( i = 2; i< x; i++)


1 Point





cout << “*”;




cout << endl;




1 point



}



else 



if (( r==2) || (r == x-1)){



2 Points




for ( i = 1; i<= x; i++)





cout << “*”;



1 Point




cout << endl;




1 Point



}



else {




cout << “**”;




1 Point




for (i = 3; i <= x-2; i++){






cout << “ “;



1 Point




cout << “**” << endl;



2 Points



}


}

}

Solution 2:

void big0(int x){






1 Point


int i, r;







1 Point


if ( ( x<5) || (x%2 == 0)){




2 Points



cout << “illegal input to big” << endl;
1 Point



return;






1 Point


}


cout << “ “;






1 Point


for ( i = 2; i< x; i++)




1 Point



cout << “*”;





1 Point


cout << endl;






1 Point


for ( i = 1; i<= x; i++)




1 Point



cout << “*”;





1 Point


cout << endl;






1 Point


for ( r = 1; r<= x-4; r++){



cout << “**”;





1 Point



for (i = 3; i <= x-2; i++){




cout << “ “;




1 Point



cout << “**” << endl;




2 Points


}

for ( i = 1; i<= x; i++)




1 Point



cout << “*”;





1 Point


cout << endl;






1 Point


cout << “ “;






1 Point


for ( i = 2; i< x; i++)




1 Point



cout << “*”;





1 Point


cout << endl;






1 Point

}










16

