

CSE 1310- 005	 Test 1  	Fall 2017

Name:	Key / Notes		UTA ID:  	

Instructions:
1. The test is worth 100 points.  The point value of each question is given with the question.  There are also extra credit questions at the end.
2. Read all of the instructions for each question and answer what is asked.  Do not write down random stuff if you don’t know the answer.
3. All questions that have the same question number are related to each other.  However, they are not all necessarily dependent on each other so you can skip around if needed.
4. The test is open book and open notes for all printed and hand-written material.  You may NOT bring an electronic book or any electronic or digital device to use during the test (no computer, no smart phone, etc.)  You may use as much printed or written material as desired including copies of code examples.
5. You will write your answers on the test pages.  If additional space is needed, you may use the back of the pages.  Please make a note on the test page whenever your answer continues onto another page and indicate where the answer is.
6. Please write legibly and large enough to read easily.  Your writing should readable if the test is sitting on a desk in front of me.  I am not looking for perfect handwriting but it does need to be legible.  I will deduct points if your answers are much more difficult to read than those of the general student.
7. For multiple choice questions, circle the letter of your answer choice.  Circle only one choice for your answer.
8. If you have a question during the test, please raise your hand.  The TA and I will be available to come hear your question.  Sometimes we may not be able to answer your question because it gives you too much information but you should always ask.
9. You have 1 hour and 20 minutes to complete the test.




1)	Given the pseudocode algorithm below, answer the questions that follow:

This is an imaginary scholarship decision algorithm:
Assume you have the following information about a student saved in the variables given below:

int stdtSAT;  // SAT score for a student in the range of 0 to 1600
double stdtHSGPA;  // High School GPA on a 4.0 scale
double stdtClassRankPct;   // Class rank as a percentile, e.g. the 45th ranked student in a class of 
						        // 200 students would be in the 78th percentile, i.e. 78
int classSize;   // number of graduates in the student’s high school class
int numberAPClasses;  // total number of AP courses taken and passed by the student
double scholarshipOffer = 0;

Assume that values are defined for the variables stdtSAT, stdtHSGPA, stdtClassRankPct, classSize, and numberAPClasses shown above.  

The algorithm steps are:
1) Students with SAT greater than or equal to 1320 and HS GPA of greater than or equal to 3.6 
	get offered an $8000 scholarship amount
Students with SAT greater than or equal to 1320 and HS GPA of greater than or equal to 3.3 
	get offered $6500
Students with SAT greater than or equal to 1130 and HS GPA of greater than or equal to 3.6 
	get offered $6500
Students with SAT greater than or equal to 1130 and HS GPA of greater than or equal to 3.3 
	get offered $5000
From the scholarship offers above, students get offered the largest amount they are eligible for

2) Students with a HS class rank equal to or above the 85th percentile in their class 
	and a class size larger than 50 
	get offered $1500 added on top of any SAT/GPA award
3) Students with a HS class rank equal to or above the 60th percentile in their class 
	and with greater than or equal to 5 AP classes 
	get offered $1000 added on top of any SAT/GPA award and the 85th percentile award, if any

1.a)  Given the test condition 

SAT greater than or equal to 1130 and HS GPA of greater than or equal to 3.3

use the variables stdtSAT and stdtHSGPA to write the test for this condition in two different ways such that both ways give the same correct answers for the test.	{4 points}

( (stdtSAT >= 1130) && (stdtHSGPA >= 3.3) )

! ((stdtSAT < 1130) || (stdtHSGPA < 3.3))



1.b)	Write a large Java code fragment to implement the algorithm steps above.  Use the variable names defined above and declare any additional variables as needed to make the code work.   You only need to write code for the algorithm (steps 1, 2, and 3)– you do not need to write code for the variables or the variable values before the algorithm.  Make sure to use scholarshipOffer as the single final variable that will have the total amount of scholarship offered to the current student.  Use this page to write the code. [A code fragment does not have to have the main routine header etc.]  	{12 points}

// Assume all the variables are declared and have values in them at this point in the Java code.
// Implement the imaginary scholarship decision algorithm:

The code should implement each of the six different cases, the first four cases should be in a nested if-else; the two additional cases should be separate.  The code below is an example.

    if  ( (stdtSAT >= 1320) && (stdtHSGPA >= 3.6) )
    {
        scholarshipOffer = 8000;
    }
    else if  ( (stdtSAT >= 1320) && (stdtHSGPA >= 3.3) )
    {
        scholarshipOffer = 6500;
    }
    else if  ( (stdtSAT >= 1130) && (stdtHSGPA >= 3.6) )
    {
        scholarshipOffer = 6500;
    }
    else if ( (stdtSAT >= 1130) && (stdtHSGPA >= 3.3) )  //! ((stdtSAT < 1130) || (stdtHSGPA < 3.3))
    {
        scholarshipOffer = 5000;
    }
    
if  ( (stdtClassRankPct >= 86) && (classSize >= 50) )
    {
        scholarshipOffer += 1500;
    }       
    
if  ( (stdtClassRankPct >= 86) && (numberAPClasses >= 5) )
    {
        scholarshipOffer += 1000;
    }    



2)	Use the code below to answer the questions that follow

package test1quesasep17;
public class Test1QuesASep17  {
  public static void main(String[] args)  {
    Scanner input = new Scanner(System.in);
    int result = 0, valueIn = 0, counter = 0, temp = 0;
    
    System.out.print("Please enter an integer greater than 0: ");
    valueIn = input.nextInt();
    System.out.println("");
    for (counter = 1; counter <= valueIn; counter++)   {
        temp = (counter * 2) - 1;
        result = result + temp;
        System.out.println("The current value of temp is "+temp);
    }   
    System.out.println("\nYour result is "+result);   
  }
}
2.a)	Assuming that this is all the code in the .java file and that there is only one error that Netbeans finds in this code, what is that error?  Describe the error and describe how to fix this error.						{4 points}

Java will not be able to find the Scanner because the import statement is missing.  
Adding the import statement for the Scanner 


2.b)	Now assume the error has been fixed and the code runs correctly, and assume that the user enters the value 5 as their input, what will be the final result that is calculated and printed out from the variable result?  Show your work so that I can give you partial credit if needed.  	
							{15 points}

result will be 25.  [ Full 15 points if answer is correct ]
if result is given as 16 [ 12 points ]

Some of the temporary values for calculating result  
[ Up to 10 points if the values are being calculated correctly but one mistake made]
valueIn = 0, counter = 0, temp = 0, result = 0,
valueIn	counter	temp	result
5	1	1	1
5	2	3	4
5	3	5	9
5	4	7	16
5	5	9	25



2.c)	If the input is 6 from the user, print all of the lines of output that would be produced by the program after the user enters the value of 6. 	{12 points}

The current value of temp is 1
The current value of temp is 3
The current value of temp is 5
The current value of temp is 7
The current value of temp is 9
The current value of temp is 11

Your result is 36
BUILD SUCCESSFUL (total time: 3 seconds)



2.d)	What is the relationship of the input value from the user and the output value of result?  Write your answer in a complete sentence.	{6 points}

The value of result is the square of the input value or input value to the power of two



2.e)	Write in words or pseudocode the algorithm that is being used to take the input (valueIn) and calculate the output of result. i.e., explain in words how result is being calculated.  NOTE:  you are explaining how the value of result is calculated IN THE CODE THAT IS GIVEN, not just how it can be done mathematically.	{15 points}

The result value (the square) is being calculated by adding up the odd numbers from 1 to (input value * 2) – 1.








2.f)	The code uses a for loop (copied below also) to run the algorithm as it is.  
							//Line 0
    for (counter = 1; counter <= valueIn; counter++)   {	//Line 1
        temp = (counter * 2) - 1;	//Line 2
        result = result + temp;	//Line 3
        System.out.println("The current value of temp is "+temp);	//Line 4
    }   					//Line 5

If we want to replace the for loop with a while loop, then what lines would you need to put in the program to make it work the same way? For each question below, write any specific additional lines of code needed before the loop, write the while loop header line itself (that would replace the for loop header in Line 1), and write any additional lines that might be needed inside or after the loop.  Use the line numbers from above in your new lines of code below to define where your changed lines of code will go in the program.  	{4 pts each;  12 points total}

2.f.i) Write the while loop header line that would replace Line 1 above:	{4 of 12pts}

Line 1 : while (counter <= valueIn)

2.f.ii) Write any line(s) of Java code that would be needed BEFORE the new while loop header, i.e. at Line 0 or before.  Indicate if the new code is before or after Line 0 or other lines in the program.
							{4 of 12 pts}

Line 0 : int counter = 1;



2.f.ii) Write any line(s) of Java code that would be needed at the end of while loop inside the bottom of the loop before Line 5.  Indicate if the new code is before or after Line 5 or other lines in the program.				{4 of 12 pts}

//Between lines 4 and 5, 
counter++;






3.a)	Write in words an algorithm to determine if a year is a leap year.  [HINT: This is the same thing we did in class as a quiz]	{8 points}

Year is not a leap year if not it is not evenly divisible by 4 or if div by 100 and not 400
If (year is not divisible by 4)  { // ((year%4) != 0)
	Year is not a leap year  }//Leap year is false
Else if (year is not divisible by 100) {  // (year % 100) != 0
	Year is a leap year }  
Else if (year is not divisible by 400) {  // (year % 400) != 0
	Year is not a leap year }
Else  {
	Year is a leap year  }

3.b)	Given the lines of code below, use the defined variables to take in a year number from a user and then implement the algorithm you described in the previous question to decide how to assign the boolean value leapYear  so that it will contain true if the user’s year is a leap year and false if the user’s year is a NOT leap year.  Print a message telling in the input year is a leap year.  You can assume that the user’s input is valid so you don’t need to do any input validation (error checking) on the year.	{12 points}
int usersYear = 0;  // use this variable
boolean leapYear = false;
Scanner input = new Scanner(System.in);  // assume this is valid; no errors
System.out.println(“Please enter a 4-digit year with a value larger than 1582: “);
// read in the year data from the user	{4 of 12 points}

[bookmark: _GoBack]usersYear = input.nextInt();


// Write the code for the first test in your leap year algorithm by
// testing the value read in from the user and saving the correct boolean value.
// Save the boolean value in leapYear if decided.			{4 of 12 points}

if ((usersYear % 4) != 0)   {
	leapYear = false;  }

// Write the Java for the next test in your leap year algorithm if needed {3 of 12}

else if ((usersYear % 100) != 0)    {
	leapYear = true;  }

// Write the next test in your leap year algorithm if needed {3 of 12}
else if ((usersYear % 400) == 0)  {
	leapYear = true;
else
	leapYear = false;

// Write an output statement(s) to tell the user if the year is a leap year or not {2 of 12}

System.out.println(“Is the input year “+usersYear+” a leap year? : “+leapYear;

EXTRA CREDIT

XC1.	Which of the following would not be a valid repetition Java control structure? Circle the letter of your answer:	 {2 points}

A.	for (;k == 10;) 
	{	System.out.println(“k is “+k);   }
B.	while (k < n)  System.out.println(“k is less than n”);  // assume k and n are both have values
C.	do {	System.out.println(“Something”);     } while (k < 10);
D.	switch(k){    case 10: ;   };

XC2.	Which of the following correctly adds a to b plus c?  Circle the letter of your answer:
							{2 points}
int a = 31, b = 12, c = 6;
int sum = 0;

A.	sum = sum + a + b + c; 
B.	sum += sum + a + b + c;
C.	sum = ++a + b + c;
D.	sum = (a + b) * (a + c);


XC3.	Please respond with T or F in the blank:  (write legibly!)	{2 points each; 4 points total}

	F		Selection control structures include ifs, switches, and method calls like println

	T		Input validation on the leap year program could include checking to make sure there 
			are no negative year values input or that all year values are greater than 1582.


XC4.	What question is on (or should have been on) this test that you would answer perfectly?  Be funny if you like.  		{Any (clean) answer will receive 2 points.}



Dr. Tiernan	1 	3 October 2017
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