Unit 2 — ICS4UO — Methods and Recursion
Sample Test - Wednesday October 7, 2026
Name: C‘LO/S /(.l
Total % Knowledge@ Communicationzci0 Thinking f ApplicationE"
(96) % (18) (28) (22) (28)
Knowledge &%
1. Trace what is happening in the following array, using the memory diagram/tracing chart provided. /8
Riddle: What tastes better than it smells?
Answer key: 0=a, 1=p, 2=g, 3=n, 4=u, 5=t, 6=0, 7=s, 8=¢, 9=u, 10=h, 11=m, 12=i
int 8 = 1; [0] [1] (2] [3] (4] (5]
int a [1 = {0, 7, 2, 5, 5, 2}; 0 7 e 5 o 2
a [3] = 2; o |7 2 @D | 5 |2
2 13 = 8 6 |7 12 12]5[®
a [s] --; §) @ 2 2 & g
a [0] = a [4]; _@ b ¢ 8 - 5 <
al4] = s + 3; 5 0 e o @ g
al2] ++; = b @ 2 “~ X
Riddle Answer: . .‘.ITO.Y.\.SM.@/ ..........
/10

2. Using the method signatures, call the methods.
(a) Signature: public int jet(double price)

double  price

Param Type

¢ S T
Return Type Variable Name =

(b) Signature: public double glider ()

Parm Name =

Param Type Param Name =

clouble ans = al:c{u (
Return Type Variable Name = Il d Name >aram Name)

(c) Signature: public String drone(char pilot)
\ ! .

Char 1 [0t = 'aq’,
Param Type i ufim Name = Imtal Value

String ans = odrene ( ;01 D‘Y' )
Return Type J Variable Name - Method Name (Pafam Name ’ /

(d) Signature: public void helicopter (int controls)

cont re f

int

<9

Param Type Param Name

Return Type Variable Name =

Initial V 61

beJ_:J‘%a;(Z( control )'
Method Nam (Param Name)




Communication 3@»
3. What does ORATE stand for?

Orﬁm'\usbw%’\ Reugab |y

Absteactun | Testing

/5
Exteusib t'H/L/

J

4. Consider this recursive method, identify the following: 9

public int catapult (int n) (4) | Theretumn type iA "'

m Rase €t (b) | The method name Cata pU H—
(c) | The parameter name N
return catapult (n - 1) * n; - +
} “RecudS e Tl (d) | The parameter type 1N %
Evaluate the following: (e) | Circle and label the base case v
& and recursive case
(f) catapult (L) () catapult (2) ; (h) catapult (0) ;
2 l’l Stack Oyerflow

5. Provide the phrase or number required. /10

120

Re CuirSint

Loop

(2359
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baje. (myl
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(b)
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(d)
(e)
()
(8)
(h)
(i)
0)

The answer to the 5! (five factorial)

A method that calls itself.

Every recursive method can be re-coded as this. / 5 [
*

The first 6 terms of the Fibonacci sequence.

What are factorials used for in math?

By putting code in one place, changes are easier. (ORATE)

Where does the Fibonacci sequence appear in nature?

The name of the output of a method.

The equivalent of an infinite loop in recursion.

The equivalent of a loop stopping condition in recursion.

6. (a) Which of the ORATE principles applies best to the Pizza Party Program? (2 points, one sentence each) /2

Remd. &bf/l"h/...lns-f(’qo(
best applinyg. Ho. the. F224

At anat.. S//{}

e

one..fo.. fo/..’f..uc,/t Y

4{ Co/-ly/pm-é»? ...... G(L, c,«[/...‘rAL

rup.. Befone

chnnged

o A#cf

c/“u-{ca./...q....mz/&5 wtho C/ all e ,o(g-z‘cdre.wfolonl/
ntthads oda

(b) Why are parameters critical to recursive methods? (2 points, one sentence each)

(m sheed. 2.5). The... pmmpﬁrscpf

/2
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Thinking f

7. Trace the following method with the method call system.out.println("" + wing(5)); /7
public int wing (int n) { p
if (n <= 1) M (e Gp ”,SAT +0
) return 2; ‘fAL e ’{‘ % VM+
else
return wing (n - 1) + wing (n - 3); bi\‘ffwéln m p k.— Ler
) matls 4 yu' show not
wing(-1) wing(0) wing (1) wing(2) wing (3) wing(4) wing(5)

= wing (1) +win | *w(@)wl) (2w (3)+ wli) | wlqpewl2)
Z 2| £ "-Z-rAjL ’ )fL’L*Z *br2 =& +4
4 "o - g 212

8. In a Koch snowflake (which is a recursive shape), each new side of the shape is obtained from the previous one by
deleting the middle third of every segment and replacing it with two sides of an equilateral triangle.

PRGN

(a) If the side of the initial triangle is 81 cm, what is the perlmeter of the first 4 generations?

Generation 0 1 3 4
Number of Line Segments 3 12 4 8 [ 9 Z T ¥
Length of 1 Line Segment 81 27 9 3 |
Total Perimeter 243 324 H372. 576 708
(b) Write a recursive method to find the number of line segments after n generations. /6
public  _iat (liae) (_int n ) {
T method start word return type (output) mWer) parameter type par:%xer name (input)
if(__N i O )
must wu\+
return C [
else /\ alsd mugh mate
return uﬂ()(ﬂ'l) #L{’ j
}
9. Clrc]ej% cg‘rect Smxors The code is used to switch the turn in a dice game. /5
P te de-u'b'le endTurn (int n)
if (turn == 'x"){) {
scorel += dice [n];
turn = 'o'; on {)C#fﬂ
rnPic.setIcon (createImageIcon ("oturn.png")); orvror to
} % { hadp Yoy
score2 += dice [n]; ow+t.
turn = (:7;)(
turnPic.setIcon (createImageIcon ("xturn.png")) ;

}

score.setText ("X's score: " + scorel + ", O's score: " + scor%&ﬁ;



Application E’

10. Create a method to change the “Add Them” images. Then, call it in the actionPerformed method.

(a) Fill in the setPic method:

Add Them

JLabel p1 JLabel p2

006

public void setpic(JLabel b, int num) {

if (num == l )
\! 7l
b.setIcon(createImageIcon ( 0’14(’_. p AﬂL ));
L |
else if (num == Z‘ )

v ( ) ﬁu
b.setIcon(createImagelIcon ( ) )iz
if (num == :S )
))

else
| H
b.setIcon(createImageIcon ( ‘(‘W- 'ﬂ’Y\,adL @ @
else " JLabel p3 JLabel p4
b.setIcon(createImageIcon ( 'Q“\A/‘ . IAM . )
) J
(b) Fill in the actionPerformed method, calling the setPic method 4+2+1+2=9

for each player.

JLabel output

public void actionPerformed (ActionEvent e) {

//random number for each player

int rl = (int) (Math.random()*4)+

int r2 = (int) (Math.random()*4) +

int r3 = (int) (Math.random() *4) +

int r4 = (int) (Math.random() *4) +

//the method calls:
set P  pl , ) :
set Pio ( pe , 2 ) ;

et Pio _ 03 , 3 ) ;
_S&ipl(/ ( D({ . ('4 )d

}

11. Write a recursive method for the following sequence: 10 15 20 25 30 35 40 45 50 55 ..
For example, seq(1) returns 10 and seq(3) returns 20.

] & \J
public ind (_Int N ) {
Imethod start word return type (output) method naj whatever) parameter type parameter name (input)

if(_ PSF" [ )
return l O S

else

return S‘Q,Q (nﬁl.) +S ;
r

17
The picture
names, the
corresponding
random
numbers.

(1]
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=}
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4]

four.png, 4

/6
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