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GNG1506/1106                         Midterm Examination Solution                      October 22, 2010 

Mohamad Eid and Fadi Malek 

 
Time allowed: 90 minutes 

Closed book examination 

Non-programmable calculators are allowed 

 

Attempt all questions 

Questions carry the weights indicated 

The total number of points for the examination is 100 

 

Answer the questions in the spaces provided 

Use both sides of these sheets if necessary 

 

Les réponses en français sont acceptées. 

 
 

Name:  Student Number:  

 

Part 1: 35 

Part 2: 35 

Part 3: 30 

Total: 100 

 

Do not write in this box! 
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Part 1 - Tracing (35 points)  
 

Write down the screen output generated by the following program:  

 

A) (13 points) 
 

#include <stdio.h> 

#include <math.h> 

 

#define SIZE 5 

#define CONST 273.2 

 

int main() { 

int a = 2, b, c=5, i; 

float y[SIZE]={1.0, -2.0, 5, 6.0};  

float x, z; 

 

a -= 1;  

printf("a) a = %d\n",a); 

 

b=a+CONST;  

printf("b) b = %d\n",b); 

 

y[a]=y[a-1];  

printf("c) y[a] = %f\n", y[a]); 

 

i=(a==SIZE);  

printf("d) i = %d\n",i); 

 

x = SIZE%(a+1);  

printf("e) x = %f\n",x); 

 

z = 2*(9-4)/2;  

printf("f) z = %f\n",z); 

 

if (!(y[1] <= 1 && y[0] >= -2.0))   

   printf("The condition is valid\n");    

 

return(0); 

} 

 

 

 

 

 

 

 

a) a = 1 

b) b = 274 

c) y[a] = 1.00 

d)  i = 0 

e) X = 1.00 

f) Z = 5.00 

Output Screen 
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B) (6 points) 

 
int x = 1, y = 0; 

 

if(x < 0) 

   printf("Choice 1"); 

else if (x != 0 && y == 0) 

    printf("Choice 2"); 

else  

    printf("Choice 3"); 

 

 

C) (8 points) 
 

  int counter = 1; 

 

  while (counter < = 10) 

  { 

   if(counter%3 == 0)  

    { 

     counter ++; 

     printf(“%d\n”, counter); 

    } 

     counter ++;  

  } 
 

 

D) (8 points) 
 

 

int i, j; 

  

 for(i=0;i<3;i=i+1) 

 { 

  for(j=0;j<2;j=j+1) 

      printf(“%d”, i+j); 

 

  printf(“\n”); 

 } 

 

 

 

 

 

 

 

 

 

4 

7 

10 

 

Output Screen 

01 

12 

23 

 

Output Screen 

Choice 2 

Output Screen 
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Part 2 - Debugging (35 points)  
 

A) (17 points) 

 

This program is supposed to check whether a number is prime or not. Find five errors (syntax 

and/or Logical) in the program. Find the program line numbers where these errors occur and 

explain them.     
 

1.  #include <stdio.h> 

2.      #include <stdbool.h> 

3.    

4.      bool isPrime (int num); 

5.   

6.      int main() { 

7.    Int aNum; 

8.    bool result;  

9.  

10.   printf(“Enter positive number to check if prime\n”): 

11.   scanf(“%d”, aNum); 

12.  

13.   result = isPrime(aNum); 

14.  

15.   if(result == true) 

16.       printf("The number %d is prime \n", aNum); 

17.   else 

18.       printf("The number %d is not prime \n", aNum); 

19.  

20.   return 0; 

21. } 

22.  

23. bool isPrime (int N)  

24. { 

25.   bool  result = true; 

26.   int i; 

27.    

28.   for (i=2; i<N; i++)    

29.     if(i%N == 0)   

30.           result = false;         

31.   Return (result); 

32. } 

 
a) Line number:  
 

 

 

b) Line number: 
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c) Line number: 
 

 

 

d) Line number: 

 

 

 

e) Line number: 

 

 

 
B) (9 points) 

 

Find three errors in this program. 

 
1. int choice = -1, num1, num2, trials = 0; 

2.  

3. // give the user a max of five trials 

4. while (choice != -1 && trials < 5) 

5.   { 

6.        printf("Enter a number: "); 

7.        scanf("%d", &num1); 

8.        printf("Enter another number: "); 

9.        scanf("%d", &num2); 

10.        printf("Their sum is %d\n" , (num1+num2)); 

11.        printf("Enter -1 to repeat, 1 to exit"); 

12.        scanf("%d", &choice); 

13.        trials++; 

14.    }; 

a) Line number:  

 

 

 

b) Line number: 

 

 

 

c) Line number: 
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C) (9 points) 

Find three errors in this program. 

 
1.      int a = - 75; 

2.  

3.      if (a ≠ 0) 

4.        { 

5.         printf(“The number is different from 0 \n”); 

6.         printf(“Please enter another number \n”);      

7.        } 

8.      elseif (a < 0) 

9.         printf(“The number is negative \n”);         

10. else 

11.    printf(“The number is positive \n”); 

12.  

 

 
a) Numéro de ligne:/Line number:  

 

 

 

b) Numéro de ligne:/Line number: 
 

 

 

c) Ligne numéro:/Line number: 
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Part 3 – Problem Solving: Computing Range of Temperature Readings (30 

points) 
 

Review first two steps of the software report provided, and complete the following steps 

according to the provided instructions. 

 

Step 1 – Statement of the problem. 

 

How cold is it outside? The temperature alone is not enough to answer. Other factors including 

wind speed, relative humidity, and sunshine play important roles in determining coldness 

outside. In 2001, the National Weather Service (NWS) implemented the new wind-chill 

temperature to measure the coldness using temperature and wind speed.  The formula is given as 

follows: 
 

0.16 0.1613.12 0.6215 11.37 0.3965wc a at t v t v= + − +  
 

where ta is the outside air temperature measured in degrees Celsius and v is the speed measure in 

kilometers per hour.  The formula cannot be used for wind speeds below 5 km/h or temperatures 

above 10 
o
C. Design a software system to compute the wind-chill temperature. 

 
Step 2-a – Collection of Information and Input and Output Description 

The main function interacts with the user to get the air temperature and wind speed values and 

validate the inputs (temperature should be less than 10 and the velocity should be larger than 5. 

The main should prompt the user until a valid value is input. The main function then calls the 

function ComputeWindChillTemp()and returns the wind chill temperature value, and 

displays the results using the following format (the characters typed in by the user are in bold 

and italics): 
Please enter the air temperature: -33 

Please enter the wind speed: 2 

Wind speed is invalid, please input value larger than 5 

Please enter the wind speed: 25 

The wind chill temperature is -48.31 for air temperature -33.0 

and for wind speed 25.0 

 

The ComputeWindChillTemp() function receives the outside temperature and the wind 

speed values and return the corresponding wind chill temperature. The following equation is 

used:  

 
0.16 0.1613.12 0.6215 11.37 0.3965wc a at t v t v= + − +  

 

Note: you might need to use the power function defined in math.h library: pow(x, y)! 
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Step 2-b – Black box diagram (4 points): Draw the input/output diagram for the function 
ComputeWindChillTemp():  

 

 

 

 

 

 

Step 3-a – Test Cases (6 points): Give three different test cases for the program.  

 

 

 

 

 

 
 
ComputeWwindChillTemp 

velocity 

Temperatur
windChillTemp 
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Step 3-b – Algorithm design:  

Design the algorithm (C code is not accepted at this stage) for the main function.  

 

 

Answer: 

 

 
Main subprogram() (12 points) 

 
Declare Velocity, Temp, and WinsChillTemp as floats 
 
Repeat 

Print “Please enter the air temperature” 
Real value into Temp 
If Temp is larger than 10 
 Print “temperature is invalid, please input value less than 10” 

while Temp larger than 10 
  
Repeat 

Print “Please enter the air velocity” 
Real value into Velocity 
If Velocity is less than 5 
 Print “velcoity is invalid, please input value larger than 5” 

while Velocity is less than 5 
 

assign ComputeWindChillTemp (temp, velocity) to WinsChillTemp  
Print “The wind chill temperature is ”, WinsChillTemp   
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Question 4 (Implementation) 
 

Translate the following pseudocode to C code.  

 

ComputeWindChillTemp (temp, velocity) (8 points) 
 Declare windChillTemp and var 
 Assign power(velocity, 0.16) to var 
 Assign 13.12 + 0.6215*temp – 11.37*var + 0.3965*temp*var to windChillTemp 
 Return windChillTemp 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

float ComputeWindChillTemp (float temp, float velocity) 

{ 

      float windChillTemp, var; 

      var = power(velocity, 0.16); 

      windChillTemp = 13.12 + 0.61215*temp + 0.3965*temp*var; 

      return (windChillTemp); 

} 
 

C Code 
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