Exam 1 Review Question Solutions (9/28/09)
1) What does the following statement print out?
printf(“Hello,\”Bob,\” how are you today?”);

A)Hello Bob, how are you today? 

B)Hello, Bob, how are you today?
C)Hello “Bob”, how are you today?

D)Hello,”Bob,” how are you today?

E)None of the Above (NOTA)
Answer: D

Explanation: The escape sequence for printing out a double quote is \”. Every other character gets printed as it appears in between the first and last double quote.
2) What is the value of the following arithmetic expression?



(3 + 15)/(14 – 100%12 + 2)

A) 1

B) 1.5

C) 1.66

D) 2

E) NOTA
Answer: A

Explanation: The left of the divide sign evaluates to 18 while the right of the divide sign evaluates to 12. Since both expressions are integers, use integer division to obtain 1. (Note: 100%12 = 4 since 12 goes into 100 8 times with a remainder of 4.)
3) What is the value of the variable a right after the following segment of code is executed?

int a = 3, b = 5, c;

c = 3*b + a;

a = (c – a)%8;

a = (a + b + c)/5;

A) 1

B) 4

C) 4.8

D) 5

E) NOTA
Answer: E (6)

Explanation: The first line of code changes c to 3*5+3, which is 18. The second line of code changes a to (18 – 3)%8 which is 15%8, which is 7. The last line of code calculates (7+5+18)/5, which is 30/5, which is 6, and sets a to this value.
4) What is the output of the following segment of code?

int a=3, b = 5;

if (a > 4);

  printf(“A”);

printf(“B”);

if (b > 4)

  printf(“C”);

A) A

B) AB

C) BC

D) ABC

E) NOTA
Answer: D
Explanation: First notice the errant semincolon right after the first if statement. This semicolon is an empty statement that is the body of the if statement. When we evaluate that a > 4 is false, the statement we skip is the semicolon. Once we skip that, we move onto the first statement OUTSIDE the if, which prints out A. (No matter what a and b are, this statement will always execute.) Next, we print B, since it’s the next statement. Finally, we check to see if b > 4, which it is, so naturally, we print C as well.
5) What is the output of the following segment of code?

int a=3, b=7;

if (a = 4)
  printf(“A”);

if (3*a – 5 == b)

  printf(“B”);

else

  printf(“C”);

A) A

B) B

C) C

D) AB
E) AC

Answer: D

Explanation: Notice that there is one equal sign in the first Boolean expression. This SETS a to 4 and is evaluated as true, since 4 is NOT 0. Thus, A gets printed and the variable a is equal to 4 now, not 3. Next we evaluate 3*a – 5, which is 3*4-5, or 7. This is equal to b, so this means we execute the if and print B. The else is tied to this if, so it gets skipped. 
6) How many times does the letter A print out in the following segment of code?

int i;

for (i=4; i<200; i=i+5)

  printf(“A”);

A) 39
B) 40
C) 50
D) 196
E) NOTA

Answer: B
Explanation: The numbers printed are 4, 9, 14, …, 199. We must determine how many numbers are on this list. Add 1 to each number to obtain the list 5, 10, 15, …, 200. Now, divide every number in this new list by 5 to obtain 1, 2, 3, …, 40. The number of values in each list is the same and it’s clear that there are 40 numbers in the last list, so there must be 40 numbers in the first list.
7) How many times does the letter A print out in the following segment of code?

int i=0;

while (i < 20) {

  i++;

  if (i%5 > 2) {

    continue;

  }

  printf(“A”);

}

A) 10 
B) 12
C) 15
D) 20
E) NOTA

Answer: B

Explanation: It’s probably easiest to work this out. Here are the values of i (when the if statement is evaluated) for which the continue DOESN’T trigger (which means that A gets printed:

1, 2, 5, 6, 7, 10, 11, 12, 15, 16, 17, 20.

There are 12 of these values. If you’re really clever, you might notice that there are 3 out of 5 values (0,1,2 mod 5) that print, and in any range of 20 consecutive numbers, there are exactly 3*(20/5) = 3*4 = 12 values that are 0,1, or 2 mod 5. But, I wouldn’t expect students to make this observation. I’d expect them to work the problem out like I did initially above, just by going through all the values.
8) How many times does the letter A print out in the following segment of code?

int i=9;

while (i < 20) {

  i++;

  if (i%5 > 2) {

    break;

  }

  printf(“A”);

}

A) 0

B) 1

C) 2

D) 3

E) NOTA

Answer: D

Explanation: It prints when i=10, 11 and 12, if we evaluate i right at the if statement. When i=13, the break triggers, ending the loop.
9) Which of the following expressions is closest to the value 2?

A) pow(sqrt(4),2)
B) sqrt(pow(4, 2))
C) sqrt(sqrt(16))

D) sqrt(sqrt(sqrt(64))) E) NOTA
Answer: C, the square root of 16 is 4, and the square root of 4 is 2. A is 4, B is 4, D is some irrational number, specifically, 2^(.75).
10) Which of the following expressions comes closest to evaluating to a randomly chosen integer in between 30 and 50, inclusive?

A)rand()%21+30

B)rand()%51
C) rand()%20+30

D)rand()%30+21
E) NOTA

Answer: A

Explanation: rand()21 will evaluate to in between 0 and 20, inclusive. Adding 30 to this gives a range from 30 to 50. B gives numbers in the range 0 to 50, C gives numbers in the range 30 to 49, and D gives numbers in the range from 21 to 50.
Free Response Question #1
Write a program that asks the user for a positive integer, n, and then calculates the sum

√2 + √6 + √12 + √20 + … + √(n(n+1))

Solution

#include <stdio.h>

#include <math.h>

int main() {

    int i, n;

    double sum = 0; // Make sure to initialize sum.

    // Get n.   

    printf("Enter n.\n");

    scanf("%d", &n);

    // Add in each term, following the pattern.

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

       sum = sum + sqrt(i*(i+1));

    // Print this out to 5 decimal spots.

    printf("Sum = %.5lf.\n", sum);

    return 0;

}
Free Response Question #2

PI/4 is approximately 1 – 1/3 + 1/5 – 1/7 + … + 1/9997 – 1/10000. Write a program that calculates this sum and prints out its value to 5 decimal places. (Note: This sum to infinity is equal to PI/4.)

Solution

#include <stdio.h>

int main() {

    int i;

    int sign = 1; // Keeps track of if we're + or -
    double sum = 0;

    // Loop through each term.

    for (i=1; i<10000; i=i+2) {

        // Notice that we use 1.0 to force the double division.

        sum = sum + sign*1.0/i;

        // This is an easy way to toggle a sign.

        sign = -sign;

    }

    // The first print is requested, but I added the second.
    printf("Pi/4 is approximately %.5lf.\n", sum);

    printf("So, Pi is about %.5lf\n", 4*sum);

    return 0;

}

