ICS3U Sample Final Exam

Introduction to Computer Science

Tuesday January 28, 2025
Period 4 Exam Day, Room 129
Ms. Gorski

7 Question Pages
20 Questions
School Time Allotted: 8:30 - 11:00
Expected Time to Write Exam: 1.5 hours

Name (first and last): A a ;AVOPO[ GO fSk !

Signature: ._/ 907’0( é)j
~

Total: / 130 %

Instructions:

¢ Students should answer all questions directly on the exam paper.
* Students may write in pencil or black pen or dark blue pen.

* Extrapaper is permitted, but probably won't be needed.

¢  Water is permitted.

e Additional materials, such as bags, coats, and phones, are not permitted at the student’s desk during
the exam. They may be left at home, or in the student’s locker, or at the front of the room.

* No phones or other electronic devices are permitted. Smart watches, headphones and earbuds are
not permitted at the student’s desk or in their pockets. These devices must be left in the student’s
bag at the front of the room.



1. Translate 18 from our number system to binary. 16 85 4 2 1 /2
| 10tol 0
2. The following questions are based on this class. /10
I?Ublic class ifs Identify the following in the code:
public static void main (String args(]) (a) What s the class name? J‘Pg )
{ (b) | Identify a Boolean
. . . e Muiwt > 30
} new ifs (); expression. ¥ 'f_r'_.“m Num == ( "‘{ﬁiﬂ‘f
(¢} | What type of variable is . + M3
public ifs () declared? A
{ _ (d) | What is the variable
int num = IO.inputlnt ("Number? "); name? nu A
it L (e) | What shoul‘d"t e_{i}eb IlfS —
System.out.print ("Apple"}); 7 st ofe T8, v
else if (num > 30) sarcdla Al J
System.out.print ("Banana"); . . . ,
else if (num == 14) What is printed for each of the following inputs?
Syeen ouprint Chinet)s ety [mmis1 | Apple Oeange.
i num < 3 SO0 Thire- i
System.out.print ("Orange"); ma}h‘f be 4 num 1s 30 ﬂeq Ch
else twd outpuls. :
System.out.print ("Peach"); num 1s 31 Ban an4 PCQ UA
} . .
} num is 14 Lime_ pe/a‘(/A
num is -2 Ovya no e
NV
3.(a) What are the parts of a loop? /8
U [Inalize LOop S’)‘o,opz'/ui Viria {) (e
2 |Test  Loop sHopping  Conditiom
3 [Steps  To  Repeath
4 |Progreyy To The LOOP S’)‘DP}?!’/(< Cor@{f/“lO]n
vy g -

(b) On both of the following loops, use the numbers from

¥
(] [z] [4]
for((int 1=0];(1<100); (i++))

(System.out.print("The leaves are falling.")

System.out.println();

[char stop = 'n";[ ]|

(a) to label each part.

E#

|
2|

while([stop=="n""]){
system.out.printIn("Today is"a sample test.");

L?ystem.out.println("How exciting. How wonderful.");

System.out.println("Who doesn't love a SAMPLE TEST? Hooray!");

(Stop = I0.. .WMAgaln?’rwﬁr'*-ﬁ‘“@"j“
} e




4. These questions relate to the PDLC. /9
(a) What does PDLC (b) What are the phases of ¢} Name the associated phase of the PDLC,
stand for? the PDLC (in order)? ' ar
v 1 fandy Srush Key Des lj o i\gib
p fOOLb(UL 1 A}’\ﬂ f/S. < nnovation
‘ 2 | Dumb Ways To Die Key lo/Se GTHS
D P/Vf/(ﬂp W\M/\—‘— 2 Dﬂ,g fcl h Innovation Ana /S/M b afud.
L ,‘{t 3 C@O&_, 3 | Beta Testing. Co 0((
4 | Write if statements, Coa.
Cvede 4 | Reflpct
va{ lec 'n 5 | Write comments. COO’(_Q
6 | Draw a structure chart. Du,’ M\
8]
5. Circle the most correct answer concerning the method shown (true or false). /5
(ARG 5';;1(:%123;‘;”“ EQS S (D F a)  Themethod name is fizzBuzz.
“return "FizzBuzz®; b)  The method return type is int.
else if (n%3==0) T c) The parameter type is n.
s AL RS T (> d)  The parameter name is fizzBuzz.
else If E-:ﬁ;ua?'euzz"; @ F e) This method would send out a String.
1
e return n+"";
}
6. Write a method that takes an integer and returns a char. 5 1 /9
The char should be the A, B, C, D or F that corresponds with the mark. -
Nothing should be printed out in the method, return the char instead.
Letter A B C D F
Mark 80+ | 70-79 | 60-69 | 50-59 | 49-0 s
public._char  (acklonyect ) int
! n:elhod start word return type (output) method name (see structure thart) ( parameter type u
if (mark >=Q0 ) 1 prrndl
i oL AT iR
Coeduary ‘A refuen, | ot syctemcontf
else if (apsl >= 7{) )
(H‘“TLL« A 'R’ i
else if (_pask >= )
4
rehuyn 'C ;
else if ¢ I/V\M/( > = go }
/ ——
Y Cfaa v V) D 5
else
y 2
L&+W £ 5
!
7. Write for loop code that would result from this flow chart. /3
ot orged 1T
,FZ){'@ J'.: < i<83' ’+;7> ~ true _I
s L | Start — i=5 i<83 ——Ci )— i+=7
j'y_(.{{m bt/[‘f./oY'J ~t ( ! + )/' ' =

false
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10. Code the init method of the Tulip applet. (see pictures to right) /10 11. Code the Tulip applet's actionPerformed method.

iMpOXt Java.awt * import javax.swing.+; import java.applet.Applet; import java.awt.event.+; ..-...Q...r:u 3 @Hﬂ!@;

public class Tulip extends applet implements ActionListener R % e
Tulip Bulb Cost Tulip Bulb Cost

{
JTextField num; #Tulip Bulbs: || _ #Tulip Bulbs: | 100 |

\\.H-Wum other HHOUWH variable: §M‘M—H~Lﬁﬁ\> 5 -«*\ E | I,_aoﬁm_ ﬁ.Omﬂ..u |
/\jb _vo\ F ESiA _ i Unknown. 7 Total is $10 7

_..W Tulip b J e Mo

) S — Tuligsunning .. | Tolip roing _
chWMMHMMHWwww.HnHﬁMWV . This flow chart explains the bulb pricing:
//The first label: (Font is Arial, Font.BOLD and 30 pt) Get costl = F F| total= “Total is
JLabel title = new I\MND Tb\ A._Hv._ .mm _m mu MW "y, a n 0.1 @q %4 costl*n $"+total
title.setFont (new ront (" Arja | . Font BOoLD D)) no%mp1 Swmu

//The prompt

Jrabel put = new T/ hed ﬂ__ﬂv\__lc.:_b WS:UC. "y

//The textfield:

public void \m‘miox \u@\.@gk {ActionEvent e}

num = new /_.;m\.a._rmm\.a\ { .,\.W ) {
: 1 ke d, it iti . X
//The button: (Black background, white wri “_.b.mu if (e.getActionCommand () .equals ("(% __ﬁ__._.nru ﬁ.\_ \.v " {
JButton b = new dﬂu:dhbs ?\H.u.?; ﬁo,w.*v "} T —

b.setBackground( Calp I-. W\SON s int n = Integer.parselnt(__ yhiA 14/] .getText ()} ;

setForeground( (o lor. W h l\ﬁ\ Yi double _ { tmnm _ = 0.1;

b.
b.addActionListener ( |+>x.h ¥
. - if (N 20

costl = :. g
//The last label: “

y ]
(resu D= nes) Tlabel ("Unknown") else if (_AN<SO )
//add the widgets: costl = _{}), \uu

Eﬁalrﬁww Vi douple total - Cost] * n;
add(_ s )i y
o~ s\:\. A ) s ( ﬁ{wumm ) .mmﬁemx:._\d\cx?c_ 15 % " +o+3\_ I

add )
. ) . } /71t
add ( A fF ) } //actionPerformed

} //init } //Applet

setActionCommand (" e of el




12. This is the first level in the Marjo Flower Game.

. ) |
(a} Whatisinland[0][0]? ...l.... Picture information:
(b) Whatisinlandf1]3)z .0

() Whatisinland[3][1]? ...].... _

(d) Whatisinland[2][3]? Z‘ g e,

() Whereisthekey (3)?  land[.'f J[. %1 b'a;l‘" ’°°5" f'°ge" "‘*7"
() How many rows? 5 . w ‘,..\ A
(g) How many columns? Lf .. 'm‘ + =

Iock mushroom box Mario

13. Write the code for the init method in the Mario Flower Game.
Mario’s opening position is shown on the screen to the right. [DO@R Mario in the array)

int(land) (1 (1= {{_l_ Li ’L }, y—>

Q Ma—p T a _D . —

{ll_r
= (& .
- (5., /
r
int row = § ; int col b 4

int levelTotal = 4;
//Initial Mario position (on screen to right)
int x = Z=,~ int y = i

//Collected flowers & key variables
int flowers = 0; boolean key = false;

Flowers: 0, Key: false

Hano unning...
e g b i |

JButton pics(]=new JButton{ fpw) * (,OI 1; (
Panel grid=new Panel (new GridLayout { yow . Yi;

int m=0;
for(int i=0; i<J® ;i)
for(int j=0; j< i 3+ | 7’ p o
pics[m]=new JButton (createImageIcon{ (I« (i1 [31+".dpg") ) ;
pics(m] .addActionListener (this) ; ——

pics[m] .setActionCommand (m+"") ;
grid.add(pics[m]) ;
m++;

}
}
add (grid) ;

14. Fill in the neighbours chart for the land array (above) in the Mario Flower Game. /4
Up

land[Xx=| ][y ]
Left Clicked Element Right

land[_Y¥ ][}(-[] land[x][y] land[_x_][_yil_]

Down

land[ X4} ] IAIL]




15. The rules of the Mario Flower Game follow:

* Mario moves around the screen collecting flowers (2), getting a point each time.

* When Mario steps on a mushroom (5), he loses a flower point.
When Mario goes to the key (3}, he picks it up. The key variable becomes true.
* Towin, Mario goes to the lock (4). He must have a key (true) and two flowers.

Code the down portion of actionPerformed.

if (e.getActionCommand ().equals ("down")}) |
//edge guard for down

if (x4l >= g )
showStatus ("Off the board!!"};

//down-one space has a rock
else if (land [x + 1) [y] == | ]
showStatus {"Rock!") ;

else |
showStatus ("Good move. ") :

//down-one has a flower

if (land [x + 1] [y] == Z-) {
flowers++;
//Change down-one to nothing

land [ X+} 1 I )} 1 =0

1
[Mar!o unning...

Howars: 0, Key: false

//down-one space has a mushroom
else if (land [x + 1] [y] == &5 ) |

flowers--;
//Change down-one space to nothing
land (X)) (v 1 = _();
}
//down-one space has a key ;5
= ) |

else if (land [ X+ | 1 [ ] ==
key = 4WTAR’/ G 3
//Change the down space to nothing
land (X4} 1 Ly 1 - _();
showStatus ("Yoy found the key!");

}
//down-one space has a lock, check for win
else if (land [ Xd| ] [_y 1 == 4 ) {

if(flowers >= _ &k key == YL/ )
showStatus ("You win!!");
else

showStatus ("Need two flowers and a key to win");

}

gscore.setText ("Flower: "+ 4TIDVJCM3 +", Key: "+key);

pics[x*col+y].setIcon(createImageIcon(land[x][y]+".png“));

Xt++;

//change to Marioc picture
pics[x*col+y].setIcon(createImageIcon(" .png") ) ;
1



16. Which sorting algorithm would be the best choice? (from Bubble, Selection and Bin)

Buhb!.{/(a] String all = {"apple", "banana", "cherry", "eggplant", "dragonfruit", “fign}

/7

i

8' .......... (b) int bO) = {1, 3, 3, 2, 3, 0, 0, 2, 1, 3, 2, 0, 2, 2, 1, 0, 3, O, 1, 2, 1};
Bubbf@(c) int ¢(] = {34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 45, 44, 46, 47, 48, 49, 50}
..%&Qflm.(d)char atl = {*2v, »3v, 130, r20, r3v, v0r, v0r, 20, 01, 30, 020, e, agi),
..8.’}/.1«........(e) You want to sort 9000 shoes (sized 2, 3, 4 and 5) by size.

. S?/L(’.(J{'IUV\ () You want to sort 9000 turnips that weigh between 110.56 and 189.23 grams. You
want them sorted by weight.

i B‘/& ‘7 ()lQ_/ .. (g) Aclass list is sorted and one student is added to the front.

17. Trace the sorting of these arrays using the sorting method indicated. /9
Bubble Sort Selection Sort Bin Sort
5|4 (3|2]1 916|13|7(8|5|4 -
The Original Arrgy: ’ A
4is 1321 Y137 1%1519
NCIEAE B ozl WAL ZIATZLIATY]
Slz2|s] H b D5 171819 Bins:
G220 (5] 415|131 b[71%]9 ol )l [2 |3
%%3!%’ 2—;6‘&;’7%‘; U R .
2 kS DALl 71 &
AN LS | ’ Lf S121 7
2031 Ul ST
241121 9|5
] 22| S Final Array:
ololofo[ 11112233
18. Put these algorithm speeds in order. 19. What is the Big-Oh speed of each algorithm? /10
(1is fastest, 7 is slowest) (a) Swapping two values . O(l) .
% O(log n) (b) Bin Sort On)..
I O(“? (¢) Finding the average Oln).
a. 0(m?) (d) Printing out an array .D-C‘.’l).-
'f. O(nlogn) (e) Selection Sort On?)
g- O(n?) () Bubble Sort (average case) Qln*)
. O(n) (&) Min Oln).
Jd.0o)
20. What is the moral of Bentley’s example? /1



