Fall 2011 COP 3223 Section 3 Exam 1 Free Response Solution A, C 


1) (10 pts) Complete the program below so it calculates the batting average of a baseball player. The user will input the number of plate appearances, the number of hits and the number of walks. A player’s batting average is defined as the number of hits divided by the number of at bats. The number of at bats is equal to the number of plate appearances minus the number of walks. Print the player’s batting average to three decimal places.

##include <stdio.h>

int main() {

    int plate_app, hits, walks;

    printf("Enter the plate appearances.\n");
    scanf("%d", &plate_app);
    printf("Enter the number of hits.\n");
    scanf("%d", &hits);
    printf("Enter the number of walks.\n");
    scanf("%d", &walks);

    double avg = (double)hits/(plate_app - walks);
    printf("Your batting average is %.3lf.\n", avg);

    return 0;
}

Grading: 1 pt hits numerator, 1 pt divide, 2 pts plate-walks,
         1 pt parens, 2 pts double divide, 2 pts %.3lf, 1 pt avg

2) (10 pts) Write 5 lines of code that do the following:

	Declare a file pointer.
	Make the file pointer open the file “numbers.txt”
	Declare an integer variable x.
Read in one integer from the beginning of the file into a variable x.
	Close the file.

FILE* ifp;
ifp = fopen(“numbers.txt”, “r”);
int x;
fscanf(ifp, “%d”, &x);
fclose(ifp);

Grading: 2 pts per line, give 1 pt if some but not all is right.

3) (10 pts) A car rental place has a daily car rental rate and a weekly car rental rate. (You are guaranteed that the weekly rate is greater than the daily rate, but less than seven times the daily rate.) In some cases, it may make sense to rent the car for the whole week, even if you are only using it for 5 days. The user is guaranteed to rent the car for no more than 90 days. Complete the program below so that it calculates your minimum car rental cost based on the number of days you need the car.

#include <stdio.h>

const int DAYS_PER_WEEK = 7;

int main() {

    double daily_rate, weekly_rate, total = 0;
    int num_days;

    printf(“Enter the daily rental rate.\n”);
    scanf(“%lf”, &daily_rate);
    printf(“Enter the weekly rental rate.\n”);
    scanf(“%lf”, &weekly_rate);
    printf(“For how many days will you rent?\n”);
    scanf(“%d”, &num_days);
    
    int weeks_purchased = 0, days_purchased = 0;
    weeks_purchased = num_days/DAYS_PER_WEEK;    
    num_days %= DAYS_PER_WEEK; 

    if(weekly_rate <= num_days * daily_rate)
        weeks_purchased++; 
    else
        days_purchased = num_days;

    total=weeks_purchased*weekly_rate+days_purchased* daily_rate;

    printf(“Your minimum cost is $%.2lf.\n”, total);
    return 0;
}

Grading: 3 pts for paying for all full weeks automatically
         2 pts for calculating extra days in last week
         3 pts for comparing 1 week vs. extra days
         2 pts for correctly assigning total





4) (10 pts) Complete the program below so that it prints out the status of a race car after every lap. In particular, the user will input the number of minutes (a positive integer) it takes for the car to go around the track at full speed. In addition, the user will enter the number of laps the car can go before taking a pit stop. Finally, the user will enter the time in minutes for a pit stop. For example, if the car can go 26 laps before taking a pit stop, then the car must take a pit stop on lap number 26, 52, 78, etc. where the lap numbers start at 1. A full race is 200 laps. (Thus, in the example given, the total time after lap 26, if it normally takes 3 minutes to lap and 2 minutes to pit stop, is 26*3 +2 = 80 minutes.) The program will print out how many minutes into the race each lap was completed. To get full credit, you must use the constant declared below when appropriate.

#include <stdio.h>

const int NUM_LAPS = 200;

int main() {

    int min_per_lap, num_laps_to_pit, min_per_stop;

    printf(“Enter the time per lap in minutes.\n”);
    scanf(“%d”, &min_per_lap);
    printf(“How many laps before a pit stop is needed?\n”);
    scanf(“%d”, &num_laps_to_pit);
    printf(“How many minutes is a pitstop?\n”);
    scanf(“%d”, &min_per_stop);
	
    int lap, min = 0;

    for (lap = 1; lap <= NUM_LAPS ; lap++) { // 3 pts

        min += min_per_lap;				// 2 pts

        if (lap%num_laps_to_pit == 0)       // 3 pts
            min += min_per_stop; 			// 2 pts

        printf(“Lap %d: Done after %d mins.\n”, lap, min); 
    }

    return 0;
}	    



5) (15 pts) In class, we went over how to print a circle of stars to the screen. Fill in the program below to complete this task:

#include <stdio.h>
#include <math.h>

int main() {

    int r, c, radius;

    printf("Enter the radius of your circle.\n");
    scanf("%d", &radius);

    for (r = -radius ; r <= radius ; r++) {

        for (c = -radius ; c <= radius; c++) {

            if ( r*r + c*c <= radius*radius )
                printf("*");
            else
                printf(" ");
        }

        printf("\n");
    }

    return 0;
}

Grading: each short slot is 2 pts, the one long slot is 5 points. Note that a solution can work with different loop bounds than [-radius, radius]. If the loop goes 0 to 2*radius, then the if statement formula has to be different. Also, that if statement formula can be written equivalently mathematically by taking the square root of both sides.



