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FSB 23003 PROGRAMMING FUNDAMENTAL 1

SECTION A (Total: 40 marks)  

 

INSTRUCTION: Answer ALL questions. 

Please use the answer booklet provided. 

 

 

Question 1  

 

(a) State two (2) types of programming languages and two (2) high-level computer 

languages. 

        (4 marks)   

(b) Determine the format specifiers, indicated by (i),(ii), (iii) and (iv) as shown in Table 1. 

Table 1: Format specifier for the function printf() and scanf() 

Format specifiers for the function printf() 

Data types Format 

char (i) 

float (ii) 

Format specifiers for the function scanf() 

int (iii) 

float (iv) 

(4 marks) 

(c) Explain the use of flowchart and sketch four (4) common flowchart symbols. 

(5 marks) 

(d) Determine the header file for (i), (ii) and (iii) so that the following instructions can be 

function successfully. 

 (3 marks) 

Table 2: The header file and its instructions 

Instructions Header File 

scanf(“%lf”, &t); #include <(i)> 

result = sin(r)/r; #include <(ii)> 

bool i = true;  #include <(iii)> 

 

(e) Identify two (2) calling functions that have been created after an object of type FILE * 

has been declared and two (2) valid values for mode argument when opening the 

filename. 

(4 marks) 
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Question 2  

 

(a) State the output of the following code fragment. 

i. x = 20; 

 y = x > 10 ? 1 : 2 

(1 mark)   

ii. 

a. y = x > 10 ? 1 : 2 

 

 

  (2 marks) 

iii. 

b.    

 

 

  (2 marks) 

(b) Write the octal and hexadecimal equivalent for the binary number, 

0b00100010001011010. Show your work in order to obtain the answer. 

  (2 marks) 

(c) Given the function definition for multiplication() as follows 

 

 

 

 

State the following: 

i. The function name 

ii. The number of arguments in the function definition  

iii. The return type of the function  

 (3 marks) 

(d) Table 3 shows the inventory tags of the mechanical lab in UniKL MFI, where the 

letter labelled on boxes is indicating a specific mechanical component. Write the if-

else if – else statement that displays the name of the mechanical component 

according to the table. Assume that the letter entered by user will be stored in a 

variable lTag as character. 

 

 

int code[10] = {0,1,1,0,1,1,0,0,0,1}; 

for (int index=9; index > 0; index -=4) 

   printf(“%d\t”, code[index]; 

for (a=1; a <= 3; a++)  
   if (a==3)  
       continue;  
    printf(“%d\t” , a * 3);   
     

int multiplication(int value1, int value2) { 
   int res; 
   res = value1 * value2; 
   return res; 
} 
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Table 3: Letters indicating type of mechanical component 

LETTER ON THE BOX NAME OF MECHANICAL COMPONENT 

B Bearing and Bushing 

S Sprockets and Chains 

C Couplings and Collars 

G Gears and Gearing 

(5 marks) 

(e) Fill in the corresponding snapshot of memory after each of the following sets of array 

statements is executed. 

 

double temp[]={78.5, 67.2, 48.6, 77.2, 56.8}; 
int intVal[5], c; 
for (c= 0; c < 5; c++) 
{ 

intVal[c]=temp[c]; 
} 

(5 marks) 

 [0] [1] [2] [3] [4] 

double temp      

      

int intVal      
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SECTION B (Total: 60 marks) 

 

INSTRUCTION: Answer TWO (2) questions only. 

Please use the answer booklet provided. 

 

 

Question 3 

 

(a) You are given the following table and a graph to show time and position for a moving 

body. 

Table 4: Time and position for a moving body. 

 

 

 

 

 Figure 1: A Plotted Graf. 

 

Using the data in Table 4 and Figure 1, write a complete C program that determines 

the position for a moving body if the time taken is at 11 seconds. The expected 

output is as follows. 

 

Expected Output:       

Position body(y) = 11.900000(m) at time (t) = 11.000000 

(seconds) 

 (10 marks) 
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b) Write a complete C program based  from the given pseudo code on Figure 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: A pseudo code to compute body mass index (BMI) and display the status 

 (10 marks) 

(c)    The system in Figure 3 (a) consists of a single body with mass m moving on a 

horizontal surface. An external force p acts on the body. The coefficient of kinetic 

friction between body and horizontal surface is  . The free body diagram  for the 

system is shown in Figure 3 (b).  

 

Figure 3 (a): The system diagram and FBD of a sample problem 

           For the system shown in Figure 3(a), given m = 5 kg,  g = 9.81 m/s2,   = 

0.2. The external force p is expressed as a function of time t,  

                    p(t) = 4(t-3)+20       when t >= 0  

  

Start main function 

Read weight and height input from the 

keyboard 

Calculate BMI, BMI = weight / height2 

Display BMI 

 

If BMI is between 0 and 20 

Display underweight 

Else if BMI is between 20 and 24 

Display healthy 

Else if BMI is between 25 and 29 

Display overweight 

Else if BMI is greater than 30 

Display obese 

Else 

Display error 

End main function 
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Write a C program to calculate the acceleration, a when t = 2 seconds. The 

program should use a function to calculate the external force. The expected output is 

as follows, 

 

Expected Output:       

Acceleration a = 1.238000 (m/s^2) when t = 2.0 seconds 

 (10 marks) 

 

Question 6 

 

(a) Write a complete C program that uses an array declaration statement to initialize 

the following numbers in an array named data : 3, 21, 0, -3, 34, -14, 

45, 18. The program should calculate and displays the mean value of the array.  

(10 marks) 

(b) A university conducts a 100 marks exam for its students and grades them as shown 

in Figure 4. Write a C program that read marks entered by the user, calculates the 

grades for student by using if...else if...else statement and display their 

grade. The program should use at least three functions. The example of three 

function prototypes are as follows, 

double InputMarks(); 

char gradeFunc(double marks); 

DisplayGrade(char grade); 

 

GRADE MARKS 

A ≥ 80 

B 60 – 79 

C 50 – 59 

D 40 – 49 

F 0 – 39 

Figure 4: Students grading 
(20 marks) 
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Question 5 

 

(a) Fluid flowing in a pipe flows in a smooth pattern, known as laminar flow, or a 

turbulent pattern, known as turbulent flow. The velocity, V, that produces each type of 

flow in the pipe can be determined by using these formulas: 

 

Vlaminar = (2100mu) / (pd) 

Vturbulent = (4000mu) / (pd) 

 

Vlaminar is the velocity of the fluid in ft/sec that produces a definite laminar flow. 

Vturbulent is the velocity of the fluid in ft/sec that produces a definite turbulent 

flow. 

mu is the fluid’s viscosity in lbf-sec/ft2. 

p is the fluid’s density in slug/ft3. 

d is the pipe’s inside diameter in feet. 

 

Using these formulas, write a complete C program with a  function named flow() 

that returns both the laminar flow velocity, Vlaminar, and the turbulent flow velocity, 

Vturbulent, using reference parameters. The function that is declared as function 

prototype should calculate these velocities for water, which has a viscosity, mu, of 1.9 

x 105 lbf-sec/ft2 and a density, p, of 1.94 slug/ft3. The pipe diameter, d, of 456.3 

should be passed by value to the flow() function. 

 

The expected output is as shown in Figure 5. 

 

 

Figure 5: Expected output. 

(20 marks) 
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(b) Write a complete C program that calculates and prints the total of several integers. 

Assume that the last value reads with scanf() is sentinel number 999. A typical 

input sequence might be as shown in Figure 6. 

 

Figure 6: Expected input and output. 

(10 marks) 

 

 

END OF QUESTIONS 


