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CS 010 – Intro to Computer Science                                Summer -  2003
Mid-term exam  – Thursday 7/10 –  total 100 points     SOLUTION
Time: 70 minutes
You may have on your desks ONLY this exam, a writing implement and an eraser.

You may use a separate sheet(s) of scratch paper. Make good use of this – don’t write your answers in the assigned space until you are sure of them!

WRITE CLEARLY IN THE SPACE PROVIDED: illegible responses will not be graded
You will be required to show your student ID when you hand in your exam.

Be sure to read each problem carefully and follow the directions. 

Problem 1
15


Problem 2
10


Problem 3
10


Problem 4
15


Problem 5
15


Problem 6
10


Problem 7
15


Problem 8
15


TOTAL
100


1. (15 pts - 1 each) True/False.  Please write out “True“ and “False“.  Do not just write T or F.

a. The final output of the process of compilation of source code is an executable image (.exe) file.   TRUE
b. In a computer language, syntax refers to the rules of grammar of the language. TRUE
c. Global variables are declared inside main(), at the very beginning.    FALSE
d. The scope of a variable is the code block surrounding the variable. TRUE
e. Under some circumstances, the body of a while loop may never execute. TRUE
f. Variable names may begin with a number. FALSE
g. A good name for a variable representing the cost of an item is x. FALSE
h. The modulus or remainder operator (%) works equally well with integers and doubles. FALSE
i. The C++ language is case-sensitive. TRUE
j. Loops are used when we need our program to make a choice between two or more things. FALSE
k. In C++, each statement must be on a separate line. FALSE
l. A function may return more than one item. FALSE
m. pow(2,3) is the same as pow(3,2) (where pow is the cmath library function for exponentiation). FALSE
n. Functions may have multiple return statements. TRUE
o. the parameters listed in the function declaration are considered global variables FALSE
2. (10 pts - 2 each) Fill in the blank with the appropriate term.

a. The keyword  VOID   is used in a function declaration or definition to specify that the function does not return a value.

b. A variable DECLARATION  tells the compiler the datatype and name of the variable

c. A SYNTAX  error is an error in the source code which is detected by the compiler, which will then halt compilation.

d. A program containing a LOGIC  error will compile and run, but not produce correct results.

e. An attempt to divide by zero during program execution will result in a RUN-TIME  error. 
3. (10 pts) 

a. (6 pts) Show the values that the specified variables contain after the following code is executed.  Specify the number of times the loop will be executed.

int i = 0;

int num = 1;

while (i < 16)

{

i = num;

num = 2 * num;

}

i == 16  
num == 32  

Loop executed 5 times.

b. (4 pts) Convert the following for loop to a while loop.

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

{

cout << i << “    Enter a value: “;

cin >> val;

cout << “\nYou entered “ << val << endl;

}

i = 0;

while( i < num )

{

cout << i << “    Enter a value: “;

cin >> val;

cout << “\nYou entered “ << val << endl;

i++;

}

4. (15 pts - 3 each) What is the output of the following code fragments?

a. double x;

x = 3.0 / 4.0 + 3 + 2 / 5;

cout << x;

3.75

b. double size, volume = 16.0;

size = sqrt(sqrt(volume)) / 3;

cout.setf(ios::fixed)

cout.setf(ios::showpoint);

cout.precision(2);

cout << size;

0.67

c. int x = -1, y = 0;

while(x <= 3)

{

y = y + 2;

x = x + 1;

}

cout << y;

10

d. int a = 4, b = 2, c = 5;
if(a > b)

{


a = 5;

}

if(c == a)

{


a = 6;

}

else

{


a = 7;

}

cout << a;
6

e. char choose = 'b';

switch (choose)

{

case 'a':

case 'A':



cout << “you win!\n“;

case 'b':

case 'B':



cout << “you lose!\n“;

case 'c':

case 'C':



cout << “you draw!\n“;


default:



cout << “I don't know you!\n“;

}

"you lose!"

"you draw!"

"I don't know you!"

5. (15 pts - 3 for each error) Correct the errors (they may be either syntax or logic errors) in each of the following code segments (you may assume that all necessary header information, etc. is correct).  There may be more than one error in each, and your corrections may be simply a re-write of a single line, or may require some re-organization of the code. Circle the errors, and write your corrections in the space to the right of the code.

a. //Calculate the sum of all entered int values greater than 5.
//An entered value of -1 will indicate the end of input.

int x, sum;


============> sum = 0;


cin >> x;


while (x >= 0)


{



if( x > 5 ); ============> if( x > 5 )


{




sum = sum + x;



}


}


cout << “The sum of all numbers > 5 is: “ << sum << “\n“;

b. char choice;

cin >> choice;

switch (choice)

{


case a: ============>  case 'a':


cout << “case a“;

break;


default:



cout << “sorry!“;

}

c. //This code is neant to calculate the total charge

//for count items at $cost_each each.

//If the toal exceeds $100, the sales tax rate is

// 7.5%, otherwise it is 8.5%.

const double SALES_TAX = .085; ============> double sales_tax = .085;
double cost_each, subtotal, cost_total;

int count;

// get values for count & cost_each ...

subtotal = count * cost_each;

if( subtotal > 100.00 )

{


SALES_TAX = .075;

}

cost_total = subtotal + subtotal * SALES_TAX;

d. // function definition for f1:

int f1 (int x)

{


int x; ============> delete!

// valid code

}

6. (10 points - 2 each) Each of the following lines of code claims to round the result of the division of doubles to the nearest whole number. All are correct C++ syntax (i.e. they will compile & run), but some do not round correctly.

For each line, indicate whether it will round up, down, or to the nearest whole number, or whether it does no sensible rounding at all. Assume that the cmath header has been included, and that all variables have appropriate values.

   double x, y, z;

a. z = ceil( x / y );
rounds up
b. z = ceil( x / y - 0.5 );
rounds to nearest whole number
c. z = floor( x / y - 0.5 );
no sensible effect
d. z = floor( x / y + 0.5 ); 
rounds to nearest whole number
e. z = floor( x / y ); 
rounds down
7. (15 pts - 5 each) Write code for each of the following:

a. The force of gravity between two masses is given by the formula
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where G is the gravitational constant, M1 and M2 are the masses of the two objects, and R is the distance between them. Translate this into a C++ expression, remembering to use good variable naming conventions.

You may assume that all variables have already been declared as doubles, that G has already been properly declared and initialized as a constant double, and that the values of all variables will be given in appropriate units - i.e. don't worry about units!

grav_force = G_CONST * mass1 * mass2 / ( separation * separation)

b. Use a for loop to calculate the sum of all numbers between (and including) two integers entered at the keyboard. 

e.g. if the numbers 4 and 9 are entered, the result will be 4 + 5 + 6 + 7 + 8 + 9 = 39

Declare and initialize variables as needed, and output the sum after the loop terminates.

int num1, num2, sum = 0;

cin >> num1 >> num2;

for( int i = num1; i <= num2; i++ )

{


sum = sum + i;

}

cout << sum << endl;

c. Use a while loop to accept a user's input of a series of numbers, terminating with -1. After all numbers have been input, and the loop terminated, output both the sum of the numbers entered, and how many numbers were entered.
e.g. if the user entered

2   3   4   -1 

the output would be something like:

The sum of the 3 numbers entered is 9

(Note that the terminating -1 is neither summed nor counted)

int num, i = 0, sum = 0;

cin >> num;

while( num != -1 )

{

 
i++;


sum = sum + num;


cin >> num;

}

cout << "The sum of the " << i << " numbers is " << sum << endl;

d. Use an if - else structure to output a student's course result. The inputs are lab_grade and theory_grade. Both are character variables, and can take the values 'p' or 'f'. A student passes the course only if both lab_grade and theory_grade are equal to 'p'.

if( lab_grade == 'p' && theory_grade == 'p' )

{


cout << "pass" << endl;

}

else

{


cout << "fail" << endl;

}

e. Write the function declaration for a function that takes two arguments of type double and returns a value of type string. The two arguments will be the prices of two items; the function will compare the two prices, and return something like "cheaper", or "more expensive". (Note that you only need to write the function declaration, not its definition). Remember to use descriptive names for the function and its formal parameters.

string some_name( double price1, double price2 );

8. (10 pts) Write a function that takes one character as input and prints out that character plus the next five characters, separated by tabs. The function takes one char argument, and returns a char.

 For example, if the value of the argument passed to the function was 'm', then the function would print:

m
n
o
p
q
r

and return 'r'.

Assume that your version of C++ uses ASCII code to represent characters (a safe assumption), so you can use the following “trick“, mixing int and char types: the expression ('a' + 1) returns 'b'
and so on for all alphabetical (and numerical) characters.

Show separately the function declaration, the function definition, and a sample function invocation.

char print_letters( char start );

// function declaration

char print_letter( char start );

// function definition

{


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


{



cout << ( start + i ) << '\t';


}


cout << endl;


return (start + 5 );

}

char letter1, letter2;

...

letter2 = print_letter( letter1 )

// function call 
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