Part |: Multiple Choice (24 points)

Answer all of the following questions. READ EACH QUESTION CAREFULLY . Fill the correct bubble
on your mark-sense sheet. Each correct question is worth 2 points. Choose the one BEST answer for each
guestion. Assumethat all given C code is syntactically correct unless a possibility to the contrary is
suggested in the question.

Remember not to devote too much time to any single question, and good luck!

1. Which oneof thefollowing is a difference between a variable and a #def i ne constant?

A variable's name cannot contain underscores, while a constant’s can.

A variable can be of any type, while a constant can only be of type double.

Only variables can be passed as arguments to functions.

The value of avariable can be changed after initialization, but the value of a#def i ne
constant cannot.

E. Variablescan be used as operandsin arithmetic expressions, but constants cannot.

OO w>

2. Supposethat you aregiven two C library functionsthat compute the sine and cosine and
they are declared asfollows:

doubl e si n(doubl e angl e);
doubl e cos(doubl e angl e);

Which of the following arithmetic expressionsin C is equivalent to the mathematical
formula

sin%(x) + cos?(x)

sin(x) cos(x)

sin(x) * sin(x) + cos(x) * cos(x) / sin(x) * cos(x)
sin(x) * sin(x) + cos(x) * cos(x) / (sin(x) * cos(x))
(sin(x) * sin(x) + cos(x) * cos(x)) / sin(x) * cos(x)
(sin(x) * sin(x) + cos(x) * cos(x)) / (sin(x) * cos(x))
none of the above

moo w2

3. Which programming term(s) accurately describes what the following statement does?
int tenmperature = 57;

I. initialization

I1. declaration

[11. type conversion
V. function call

A. lonly

B. landll only

C. Ilandlll only

D. I, I, and 1V only
E. I, Il,and 1V only
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When the following fragment of code is executed, what isthe output?

int x = b5;
if (x >>=5) {
printf("x is greater than or equal to 5.\n");
} else if (x <= 5) {
printf("x is less than or equal to 5.\n");
} else {
printf("x is equal to 5.\n");

}

A. X is greater than or equal to 5.
X is equal to 5.

B. x is less than or equal to 5.
X is equal to 5.

C. x is greater than or equal to 5.

D. x is less than or equal to 5.

E. x is greater than or equal to 5.
X is less than or equal to 5.

According to rules of arithmetic evaluation in C, what istheresult of evaluating the

following expression?

2 * 15 - 15 % (5 * 2)

A. O

B. 20
C. 25
D. 28
E. 29

When the following (poorly formatted but syntactically correct) fragment of codeis

executed, what isthe output?

int x =0, y=0 a=2 b-=1,
double z = -

4. 0;
if (x == 0)
if (y !'=0)
z =b - g
el se
Z = a + b;

printf("%", z);

A. 3.000000
B. -4.000000

C. -1.000000
D. 2.00000
E. 0.000000
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7. Given thefunction definitions below, what will be the output produced by thepri ntf in
mai n?

int crunch(int a, int b, int c) {
return (a * b/ c);
}

int main(void) {
doubl e vy;
y = crunch(6, 7, 8);
printf("%", y);
return (0);

—

0
0. 000000

5
5. 000000
5. 250000

moow>»

8.  Which of thefollowing isNOT considered good programming practice?

breaking up your program into a set of functions that each does a small piece of the work
using nested if-else statements

using conditionals in which the expression in the parentheses invol ves an assignment

using conditionals in which the expression in the parentheses invol ves two or more Boolean
operators

E. using explicit type conversions (casting)

ocow>

9.  All but one of thefollowing arelegal identifier namesfor C variables. Which oneisnot a
legal variable identifier?

xyzzy_10

4t h

Asi | | yl DENnTi Fi er
How_about _THI S1
SOVETHI NG_BI G

moow»

10. When the C arithmetic expression
X +y*z
is evaluated, which of the following istrue?

X + y isevauated first because + and * are |eft-associative
y * z isevaluated first because + and * are right-associative

X + y isevaluated first because + has higher precedence than *

y * z isevauated first because * has higher precedence than +

Since there are no parentheses to force the order of evaluation, it is not possible to tell in
advance which subexpression will be evaluated first.

moow>»
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11. Inthefunction definition

voi d nmunbl e(voi d)
{

}
what isthe meaning of thefirst "voi d" (the oneto theleft of the function name munbl e)?

The function body must be empty, i.e., have no statementsin it.
The function does not have any parameters.

The function may have parameters, but it ignores their value(s).
The function does not produce aresult value.
The function may return avalue, but the returned value will be ignored by the caller.

moow>

12.  Which one of the following statementsis exactly equivalent to the following assignment?
(All variablesand valuesarei nt s.)

wW=5%*Xx %2 - (3 +7);

5* (Xx %2) - (3 +7);
(5* x %2) - (3 +7);
(5 * x) %(2 - 3) + 7;
5* x %(2 - 3+ 7);
5* X %2 - 3+ 7;

moow>»
sss sz
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Part I1: Programming Questions (26 points)
Write C code for the following two problems. For both programs, input checking is not required; you
should assume that the user will provide sensible input values.

13. (10 points) Jane is making big digital signsfor billboards. Each sign will have several lines of text.
Given the width of abillboard (bbwi dt h) and the width of a character (char wi dt h), both asdoubl es,
Jane must compute how many characters will fit on one line of text on that billboard and how much space
isleft over. Write a program that readsbbwi dt h and char wi dt h, then calculates and prints the
following in order:

(1) nunthar s, the number of characters that will fit on oneline
(2) spacel ef t, the amount of space that will be |eft over on each line

Notice that we have not specified the units of measurement (feet, centimeters, etc.) and that this
information is not needed, as long as the same units are used for both input values.

example run (user input is underlined):

bbwi dt h? 13. 35
charwi dt h? 2.

nuncthars = 6
spacel eft = 1.350000

#i ncl ude <stdio. h>

int main(void) {
/* add variable declarations for nunthars and spacel eft bel ow */
doubl e bbwi dth, charw dt h;

/* read billboard and character w dths */

/* conpute and print nunchars and spacel eft */

return (0);
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14. (16 points) Y ou own an apartment building and have to collect rent from the tenants. All rent is
officially due on the first day of the month, but there is a grace period of 5 days. If the rent comesin onthe
first, second, third, or fourth day, you are happy and want to thank the tenant. If it comesin on the fifth day,
you are relieved and want to warn the tenant to be careful next time. If it comes in after the fifth day of the
month, you charge the tenant alate fee that is the larger of 5% of the rent or $20.00.

The program on the next page already contains code to read

() ani nt giving the day of the month (between 1 and 31) that the tenant paid the rent and
(2) adoubl e that givesthe amount of the rent.

Complete the program on the next page so that it prints

Thank you.
if the tenant pays on days one through four, or prints

Rent received, but be careful not to be |ate!
if the tenant pays on day five, or prints

Rent overdue. Late feeis $ .

after day five. (The actual amount of the late fee should be printed in place of the underscores.)

(Do not write your answer here. See next page.)
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#i ncl ude <stdio. h>

int main(void) {
int date_paid; /* day on which rent was paid */
doubl e rent; /* tenant’s nonthly rent */

/* declare any additional variables you need bel ow */

/* ask for, then read date and rent anount */
printf("Enter date paid and nonthly rent: ");
scanf ("% W f", &date paid, &rent);

/* print appropriate nessage, including late fee if any
/* wite your code bel ow */

return(0);



