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Nick Troccoli                    Midterm Exam 
CS 106A            July 24, 2017 

CS 106A Midterm Exam – Question Booklet 
 

 
This is an open-textbook, closed-note exam.  You may refer to the Karel the Robot Learns Java 
reader and the Art & Science of Java textbook, but you may not use any printed paper resources 
or computing devices of any kind, including calculators, laptops, cell phones, or other devices. 
 
Unless otherwise indicated, you will be graded on functionality only – but good style helps graders 
understand what you were attempting.  Remember that you must write the solution to a 
problem in that problem’s provided answer pages in the answer booklet.  Answers to a 
problem outside of its designated answer pages in the answer booklet, or written in this 
booklet, will receive no credit.  You do not need to write any import statements.  Unless otherwise 
specified, you may write helper methods to implement required behavior if you like.   Do not 
abbreviate code; you must write out all code that is part of your answer.  If you want to utilize 
code found in the textbooks, you may cite the page number and code sample without rewriting that 
code.  Pay attention to whether a question requires you to write a complete Java program, or just 
individual methods. 
 
A “Syntax Reference Sheet” of common commands can be found at the end of this booklet. 
 
You have 2 hours to complete this exam. 
 
 
 
 
 
 
 
 

1) Karel the Robot………………………... [20 points] 
2) Java Statements and Expressions…….. [20 points] 
3) Console Programs……………………... [25 points] 
4) Graphics Programs……………………. [20 points] 
5) Text Processing………………………… [35 points] 
 Total:120 points 
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Problem 1: Karel the Farmer [20 points] 
Karel has recently started a new job as a farmer, and needs you to write a program called 
FarmerKarel to help it gather up crops (represented as beepers, of course).  Karel starts off in 
a world of any size, with crops (beepers) scattered around this world.  Your program should have 
Karel, for each row in this world, gather up the beepers in that row and place them on the leftmost 
square of that row.  Here is a before-and-after example: 
 

                   before:             after:  

Note that, in each row, Karel has gathered all beepers in that row and placed them on the leftmost 
square.  If there are no beepers in a row, Karel should not place any beepers in that row. 
 
You may assume the following facts about the world: 

• Karel starts at (1, 1) facing East, with an infinite number of beepers in its beeper bag.  
This means Karel cannot put down exactly the number of beepers it previously collected. 

• The world may be any size, and your program should work for all world sizes. 
• There may be any number of beepers, or no beepers, on a given square, and beepers may 

be placed anywhere in the world. 
• There are no walls in the world. 
• Karel’s ending location and direction do not matter. 

 

Note that you are limited to the Java instructions shown in the Karel reader.  For example, 
the only variables allowed are loop control variables used within the control section of the for 
loop.  You are not allowed to use syntax like local variables, instance variables, parameters, return 
values, Strings, return or break, etc. 
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Problem 2: Java Statements and Expressions [20 points] 
Write your answers to the questions below in your answer booklet – DO NOT WRITE HERE! 
 

(a) For each expression in the left-hand column, indicate its value.  Be sure to list a constant 
of the appropriate type (e.g. 7.0 rather than 7 for a double, Strings in double quotes, 
chars in single quotes, true/false for a boolean, etc.). 
 

i. 1 + (2 + “B”) + ‘A’ 
 

ii. 11 / 2 > 5 || 5 % 2 == 1 
 

iii. (char)(‘B’ + 2) + “” + 4 + 27 / 3 
 

iv. 21 / 2.0 + 3 % 4 – 23 / 2 
 

v. !(3 / 2 < 1.5) && (4 > 5 || 2 % 3 == 0) 
	

(b) What are the color, dimensions and location of rect on the canvas? 
  public class Problem2b extends GraphicsProgram { 

 public void run() { 
  int num2 = 13; 
  int num1 = 9; 
  int width = mystery1(num2, num1); 
  int height = mystery1(5, num2*3); 
  GRect rect = new GRect(0, 0, width*3, height); 
  rect.setFilled(true); 
  rect.setColor(Color.BLUE); 
  mystery2(rect, num1); 
  add(rect); 
 } 
 
 private int mystery1(int num1, int num2) { 
  num2 += 3; 
  String str = "Hello " + num1; 
  int num3 = num2 - str.length(); 
  return num3; 
 } 
 
 private void mystery2(GRect otherRect, int num2) { 
  otherRect.setLocation(num2, num2); 
  otherRect.setColor(Color.RED); 
 } 
} 
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Problem 3: Movie Kiosk [25 points] 
A local movie theater has hired you to write a 
ConsoleProgram for their ticket purchase 
kiosks called MovieKiosk that continually 
prompts the user for movie name, # tickets and 
price per ticket, and when they are done outputs 
the names of all movies they want to see, as well 
as the total cost (see input at right). 
The program should stop prompting the user once 
they submit ENTER for the movie name.  You 
can assume that if they enter a movie name, they 
will always enter a valid ticket quantity and price.  
At the end, you should print out all entered movie 
names, as well as the total price of all purchased 
tickets.  You do not have to worry about the 
number of digits displayed for any numbers.  If no 
movies are entered, you should print out “Movies: None” and not print out the total price. 
 

For movie names, print “Movies: ” followed by all movie names joined with “ and ”.  For 
instance, if the user enters “Cars”, “WALL-E” and “Up”, you should print out “Movies: 
Cars and WALL-E and Up”.  If they enter “Cars” you should print “Movies: Cars”. 
 dfdfdfdfdfd 
The movie theater would also like you to award 
randomly-chosen customers vouchers (credits) 
towards their next movie to encourage future 
purchases.  Specifically, every time the user 
selects tickets for a movie (after entering the price 
per ticket for a movie), there is a 10% chance this 
user gets a voucher towards their next entered 
movie (if there is one).  The voucher should be for 
a random integer dollar amount between $5-25. 
On their next purchase, if the voucher amount is 
less than the total for that movie, simply deduct 
the voucher amount from that total.  If the voucher 
amount is greater than or equal to the total for that 
movie, then they get those tickets for free, and the 
remainder disappears.  For instance, at right, the 
user receives a $10 voucher for WALL-E after 
purchasing Cars tickets; they only spend $7 on 
WALL-E tickets, so they get those tickets for free and the remaining $3 disappears; it does not 
carry over to their Up ticket purchase.  If, in this example, the user instead spent $14 on WALL-E 
tickets, then after the voucher is applied only $4 would be added to their total.   
Hint: the RandomGenerator method nextBoolean takes a double parameter which is the percent 
chance of returning true.  

Movie name: Cars 
# tickets: 2 
Ticket price: 14.50 
 
Movie name: WALL-E 
# tickets: 4 
Ticket price: 14.00 
 
Movie name: Up 
# tickets: 3 
Ticket price: 10.50 
 
Movie name: [ENTER]  
 
Movies: Cars and WALL-E and Up 
Total: $116.5 

Movie name: Cars 
# tickets: 2 
Ticket price: 14.50 
You have won a $10 voucher for 
your next purchase! 
 
Movie name: WALL-E 
# tickets: 2 
Ticket price: 3.50 
 
Movie name: Up 
# tickets: 2 
Ticket price: 10 
 
Movie name: [ENTER] 
 
Movies: Cars and WALL-E and Up 
Total: $49.0 
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Problem 4: StickHero [20 points] 
Your friends are working on a new video game and, knowing that you are in CS 106A, have 
enlisted your programming help for the main character, StickHero, who has the superpower to 
switch between “double size” and “original size”.  If the user clicks on StickHero when it is original 
size, it will go to double size, and vice versa.  The player image, player.png, has been provided 
by your teammates in the res folder; original size is defined to be the size of this image, and 
double size is defined to be double the dimensions of this image. 
 

Write a GraphicsProgram called StickHero that starts with original-size StickHero at x = 0, 
centered vertically.  When the program starts, StickHero should start animating to the right 5 pixels 
each iteration, with a delay of 30ms. 
      initial state              after a few seconds 

As soon as any part of StickHero goes off the right edge of the screen, it should go back to its 
starting position at the left side of the screen and continue animating to the right.  If, at any point, 
the user clicks on StickHero, it should toggle between double size and original size.  Notably, 
however, the x/y center point of StickHero should never change. 
 
      original size        double size 

As shown above, if you mark StickHero’s center (note: these lines do not actually appear 
onscreen), it remains unchanged as you toggle between original and double size.   
 
Your program should work for any screen size and any reasonable size of player.png (e.g. that 
fits onscreen).  You do not need to account for the screen resizing after the program launches. 
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Problem 5: Mentions [35 points] 
After finishing up their StickHero video game, your friends have now moved on to working on a 
new social network.  They need you to help them implement mentions, as described below.  Note 
that this is a two-part problem where you will implement a single method and a ConsoleProgram. 

(a) Write a method replaceMention that accepts a string as a parameter and, if it is a 
mention, returns a new string that is the mention’s expanded name.  A mention is defined 
as an ‘@’ symbol followed by 1 or more upper-camel-cased names; upper-camel-case 
means the first letter is uppercase and all other letters are lowercase.  For instance, 
@NickTroccoli, @Nolan and @AleksanderPaulDash are all valid mentions, But 
@ and @nicktroccoli are not valid mentions. 
The expanded name of a mention is all the upper-camel-case names in the mention with a 
space in between them, except for the last name in the mention, which should be 
abbreviated with only its first initial and a period.  However, if the mention contains only 
1 name, the expanded name is just that name (without the ‘@’).  The following table shows 
some sample inputs and outputs to the replaceMention method. 
 

Call Value Returned 
replaceMention(“@NickTroccoli”) “Nick T.” 
replaceMention(“@AleksanderPaulDash”) “Aleksander Paul D.” 
replaceMention(“@Nolan”) “Nolan” 
replaceMention(“hello!”) “hello!” 

 
The input is guaranteed to be a single token without any spaces, and is guaranteed to be 
entirely a mention, or not contain a mention at all.  Note that if the input is not a mention 
(including the empty string), the output is simply the same as the input.    
 

(b) Write a ConsoleProgram called ReplaceMentions that prompts the user for a valid text 
filename in the res folder, and prints out that file to the console with all of the mentions 
replaced with their expanded names.  You should reprompt the user until they enter a valid 
filename.  If an error occurs reading the file, print out an error message.  You may assume 
that the text file specified has only 1 line of text, and that each word in the file is separated 
by a single space.  For example, if the file myinput.txt contains the following text: 

 
Head TA @RishiPaulBedi - friends with @Nick - rocks socks! 
 
Then the output of the ReplaceMentions program would look like the following (user 
input bolded and underlined): 
 
Filename: myinput.txt 
Head TA Rishi Paul B. - friends with Nick - rocks socks! 



***	CS	106A	MIDTERM	SYNTAX	REFERENCE	***	
This document lists some of  the common methods and syntax that you will use on the exam.  For more, consult your textbook.  (v1.3.2) 
Karel	the	Robot	(Karel	reader	Ch.	1-6)	
  public class Name extends SuperKarel { ... } 

turnLeft();   turnRight();   turnAround(); rotates Karel 90º counter-clockwise, clockwise, or 180º 
move(); moves Karel forward in current direction by one 

square 
pickBeeper(); picks up a beeper if  present on Karel's corner; else 

error 
putBeeper(); places a beeper, if  present in beeper bag; else error 
frontIsClear(), frontIsBlocked() Is there a wall in front of  Karel? 
leftIsClear(),  leftIsBlocked() Is there a wall to Karel's left (counter-clockwise)? 
rightIsClear(), rightIsBlocked() Is there a wall to Karel's right (clockwise)? 
beepersPresent(), noBeepersPresent() Are there any beepers on Karel's current corner? 
beepersInBag(), noBeepersInBag() Are there any beepers in Karel's beeper bag? 
facingNorth(), notFacingNorth(), 
facingEast(), notFacingEast(), 
facingSouth(),  notFacingSouth(), 
facingWest(), notFacingWest() 

Is Karel facing north, south, east, or west? 

	

Math	(A&S	5.1)	
  double d = Math.pow(2, 5);  // 32.0 

Math.abs(n),  Math.ceil(n),  Math.floor(n),  Math.log(n),  Math.log10(n),  
Math.max(a, b),Math.min(a, b),  Math.pow(b, e),  Math.round(n),  Math.sqrt(n), 
Math.sin(r), Math.cos(r), Math.tan(r),  Math.toDegrees(r),  Math.toRadians(d) 

	

RandomGenerator	(A&S	6.1)	
  RandomGenerator rg = RandomGenerator.getInstance(); 

rg.nextBoolean() 
rg.nextBoolean(probability) 

returns a random true/false result; 
pass an optional probability from 0.0 - 1.0, or default to 0.5 

rg.nextColor() a randomly chosen Color object 
rg.nextDouble(min, max) returns a random real number between min and max, inclusive 
rg.nextInt(min, max) returns a random integer between min and max, inclusive 

	

String	(A&S	Ch.	8)	
  String s = "hello"; 

s.charAt(i) the character in this String at a given index 
s.contains(str) true if  this String contains the other's characters inside it 
s.endsWith(str) true if  this String ends with the other's characters 
s.equals(str) true if  this String is the same as str 
s.equalsIgnoreCase(str) true if  this String is the same as str, ignoring capitalization 
s.indexOf(str) first index in this String where given String begins (-1 if  not found) 
s.lastIndexOf(str) last index in this String where given String begins (-1 if  not found) 
s.length() number of  characters in this String 
s.replace(s1, s2) a new string with all occurrences of  s1 changed to s2 
s.startsWith(str) true if  this String begins with the other's characters 
s.substring(i, j) characters in this String from index i (inclusive) to j (exclusive) 
s.toLowerCase() 
s.toUpperCase() 

a new String with all lowercase or uppercase letters 
	

Character/char	(A&S	Ch.	8)	
  char c = Character.toUpperCase(s.charAt(i)); 

Character.isDigit(ch), .isLetter(ch),    
  .isLowerCase(ch), .isUpperCase(ch),    
  .isWhitespace(ch) 

methods that accept a char and return boolean values of  
true or false to indicate whether the character is of  the 
given type 

Character.toLowerCase(ch),  
.toUpperCase(ch) 

accepts a character and returns lower/uppercase version of  
it 



Scanner	
  Scanner input = new Scanner(new File("filename"));   // scan an input file 
  Scanner tokens = new Scanner(string);                // scan a string 
	

sc.next(),       sc.nextLine()  read/return the next token (word) or entire line of  input as a string 
sc.nextInt(),    sc.nextDouble()  read/return the next token of  input as an int or double 
sc.hasNext(),    sc.hasNextLine(), 
sc.hasNextInt(), sc.hasNextDouble() 

ask about whether a next token/line exists, or 
 what type it is, without reading it 

sc.close()  closes the scanner 
	

ConsoleProgram	
  public class Name extends ConsoleProgram { ... } 

readInt("prompt"), 
readDouble("prompt") 

 Prompts/reprompts for a valid int or double, and returns it 

readLine("prompt"); Prompts/reprompts for a valid String, and returns it 
readBoolean("prompt", 
"yesString", "noString"); 

Prompts/reprompts for either yesString or noString (case-insensitive).  
Returns true if  they enter yesString, false if  they enter noString. 

promptUserForFile("prompt", 
"directory"); 

Prompts for a filename, re-prompting until input is a file that exists in the 
given directory.  Returns the full file path (“directory/filename”). 

println("text"); Prints the given text to the console, followed by a newline (‘\n’). 
print("text"); Prints the given text to the console. 

	

GraphicsProgram	
  public class Name extends GraphicsProgram { ... } 

add(shape);  displays the given graphical shape/object in the window 
add(shape, x, y);  displays the given graphical shape/object in the window at x, y 
getElementAt(x, y)  returns graphical object at the given x/y position, if  any  (else null) 
getHeight(), getWidth()  the height and width of  the graphical window, in pixels 
pause(ms);  halts for the given # of  milliseconds 
remove(shape);  removes the graphical shape/object from window so it will not be seen 
setCanvasSize(w, h);  sets canvas’s onscreen size 
setBackground(color);  sets canvas background color 

	

Graphical	Objects	(A&S	Ch.	9)	
  GRect rect = new GRect(10, 20, 50, 70); 
	

new GImage("filename", x, y)  image from the given file, drawn at (x, y) 
new GLabel("text", x, y)  text with bottom-left at (x, y) 
new GLine(x1, y1, x2, y2)  line between points (x1, y1), (x2, y2) 
new GOval(x, y, w, h)  largest oval that fits in a box of#size w * h with top-left at (x, y) 
new GRect(x, y, w, h)  rectangle of  size w * h with top-left at (x, y) 
obj.getColor(), obj.getFillColor()  returns the color used to color the shape outline or interior 
obj.getX(),     obj.getY(), 
obj.getWidth(), obj.getHeight() 

 returns the left x, top y coordinates, width, and height of  the shape 

obj.move(dx, dy);  adjusts location by the given amount 
obj.setBackground(Color);  sets overall window's background color 
obj.setFilled(boolean);  whether to fill the shape with color 
obj.setFillColor(Color);  what color to fill the shape with 
obj.setColor(Color);  what color to outline the shape with 
obj.setLocation(x, y);  change the object's x/y position 
obj.setSize(w, h);  change the objects width*height size 

	

Colors	
  rect.setColor(Color.BLUE); 
	

Color.BLACK, BLUE, CYAN, GRAY, GREEN, MAGENTA, ORANGE, PINK, RED, WHITE, YELLOW 
Color name = new Color(r, g, b);     // red, green, blue from 0-255 
	

Mouse	Events	(A&S	Ch.	10)	
  public void eventMethodName(MouseEvent event) { ... 
      events: mouseMoved, mouseDragged, mousePressed, mouseReleased, mouseClicked, mouseEntered, mouseExited 
	

e.getX(),   e.getY()  the x or y-coordinate of  mouse cursor in the window 


