Unit 2 —

ICS4UQ0 — Methods and Recursion

Sample Test - Thursday February 26, 2026
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Knowledge K\@(ﬂ

1. Trace the code, using the memory diagram/tracing chart provided. /8

Riddle: What has a neck but no head?
Answer key: 0=i, 1=e, 2=t, 3=n, 4=u, 5=l, 6=0, 7=s, 8=r, 9=b, 10=h, 11=a, 12=m

int 8 = 2; [0} (1) (2] 131 t4] I5)
int a [] = {8, 6, 4, 2, 1, 0}; ¥ 16 4 Z ! O
a 5] = 1; q b 4 Z ( @
a fa] -8 g lb6 |y |2 [®]
a B --s g |l | B |2 | 8 l
a (2160 a [3); g 16 | @ | 2 8 l
a (4] =&+ 3; 2 | 6 7 z | (& i
a [0] ++; @ ¢ | 2 3 _?’ |

b 0 + e
Riddle Answer: . b H' ..............................

2. Using the method signatures, call the methods. /10

(a) Signature: public void maple (double height)
Call

I10.input Doublb

mgﬂlfﬁ }\.uc:h‘IL Y

(b) Signature: public double danger(int alligator)
Call:

helght = {"How tall? "});

I'Yl'{' alligator = IO.input In—‘f' ("How many alligators? ");
dwa& ans = D’(an;’l?&r { Q”;'?ggffﬂi )i
(c) Signature: public void okapi({)
Call: )
okap, 0
(d) Signature: public int turkeySize(String food)
Call: .
5 t
S‘l'f'!/\fi food = I0.input {"What type of food? ");
. v
jnt

answer [ m{:éiﬁ# g 4 1(‘(){}{}’ )



Communication :(%

3. What does ORATE stand for? /5
Organization Reuqu.')Hy Abst raction Testing Extenas bt
- 7
4. Consider this recursive methed, identify the following: 9
pu ndlebrot (int n) (E0N Rl s ,In +
. Ba se (asC (b) | The method name Maendle. br‘o'(‘
¢) | The parameter name
return mandlebrot {n - 2) + 20; ( ] P n
} T COATSIVE (d) | The parameter type in '
012 34 S (e) | Circle and label the base case a
Evaluate the following: W 1o 0 30 30 50 and recursive case
(f) mandlebrot (1). (g) mandlebrot(4). (h) mandlebrot (0).
10 20 10
6. Provide the phrase or number required. : i' : ; g % /10
8 (a) The 6t Fibonacci number. (The 1stis 1 and the 2™ s also 1)
i P S b) Where does the Fibonacci sequence appear in nature?
@ub(yr{’ o!ou.(od'w/\ 3 (b) face papw-.Pm SCAC.].T .’-lwgppmporbww i fbw/f.‘fa[s
7.4 (¢) Theanswer to 4! (four f'lactorial].
IXLx3xY
Probobili ¥y (alcs, (d) What are factorials used for in math?
Tt pc 1L,' r\q/ {e) White and black box verification have fewer cases. (ORATE)
E)d WS " G)" { l'+ V (f} By putting code in one place, changes are easier. (ORATE})
/-]- bs+ra o V{ (g) To use methods, understanding is not needed. (ORATE)
PQ ro.nme Aer (h) The name of the input to a method.
S‘l“l(/{(_ Over ‘\CIOW' gmf (i) The equivalent of an infinite loop in recursion.
Rase (age (i)  The equivalent of a loop stopping condition in recursion.
wlly oiscwas mth specficy
7. Which of the ORATE principles applied best to thgPizza Partyprogram? (2 points, one sentence each) /2
Reusahllity. means. that, once.uritfen,. . oedhod. can_be. called. mubliple. tndes.....
In. the. Pizaa Party. progamt, dwe. rethonls. (ollBis, <ol snall ) were calles
o chamge all the. Tiabeds 8 TButorS,  Thes . avaided. dapleated ifs.....
/a
in.. ActlonPerdocned vomb‘:\j PR BT B iy i i b i
8. Why are-if s-tate-rﬁents important-te recursmn" (2 p10ri.nts., -ne sentence each} IIIIIIIIIIIIIIIIIIIIIIIIIIIII ,(2 .

A statenents are udeo| 4. .o{,&ﬁhj.w..'s h the base. ouat. frova thee ...
RArSe, casty . i albws. the codt o CHOOSE . the. cormct. ...

PRl ket

The., Bese. (ase s sehectol for spall yaloats of the paramebe 4o sto

.............................

Wk the e Curstve.. e s, #dectidl o, barlel o, previne.. gensr ...



Thinking ﬁ

9. Fill in the chart to trace the following method call System.out.println({avatar(5));

. ; /7
public int avatar {(int n) {
if (n < 2)
return 5;
else
return n + avatar (n - 2);
}
avatar(0) avatar(1l) avatar(2) avatar(3) avatar(4) avatar(5)
= 5 R >0 a7 =5 +3 f7+% %+ 5

8. In aright-angle fractal (which is a recursive shape), each level of the tree is obtained by drawing smaller squares as

~

3

pet ‘l

= {;3

the end of the previous square. In the space between the old and new squares, a right angle is formed

M o oh ek s

(a) How many branches exist in each generation of the tree fractal?

[ Generation 1 2 3 4 5 6 7 8
New squares 1 2 4 8 (b 32 Y 128
Total squares 1 3 7 15 3 K 127 28§
(b) Write a recursive method to find the total number of squares after n generations
] ]
_public  _int  squares  (at P ) |
method start word return Lype (output) methgéd name (whatever) parameter type parameter name (input)
if( v <= I
return l A
else
return S?Hw C/l"f)* 2 + ' ;
} r
9. Circle and correct.5 errors. The code is used to switch the turn in a dice game
public . endTurn (ﬁkf;;g“ﬂj {

scorel += dice [n];

turn =

} elseﬁﬁ{

scoreZ 4=

turn =

}

score.setText {"X's score

}

: " + scorel + "

Y trosS onf o rensove

, O's score:

if ~eeolesf

turnPic.setIcon (createImageIcon ("oturn.png'))

dice [n](;)

turnPic.setIcon (createImagelcon ("xturn.png"));

2

L scoref);

/6

/5



Application E’

10. Fill in the method to change images in the “Three of a Kind” app. Then, call it in ActionPerformed. /7

(a) Fill in the setPic method: The picture

' Thr f Kin | names, the
public void { 3 elfE d | corresponding
- - ‘ random

£f (num == () ) : %,
. bers.
t.setIcon{createImagelcon("” Skl - pnf o S | fum
I . o @ b
elge if (num == ) JLab@ JLabel f2
t.setIcon{createImagelcon{" SCas '}P, prl® vy pa. <ki.png, 0
i - e
ry
else if (num == Zv- ) ‘o
t.setlcon{createImageIcon(" S Ml PYLﬂ "y m ! gp
clse ILabel {3 scarf.png, 1
t.setlcon{createImageIcon (" 3{0'{[}4 Pnj "1 =¢,.
* Roll s
skate.png, 2
ActionCommand roll
(b) Call the setPic method for each picture in actionPerformed. Two the same!
public void actionPerformed{ActiconEvent e} | ' Tl hant g gloves png, 3
//rand number for each
int @= (int}) Math.random{)*4;
int r2 = {(int) Math.random{)*4;
int r3 = (int) Math.random() *4;
//ehree method calls:
éé Z t l ( @ . @ )i
et Pic g f3. . rZz
__Seb P.‘C/ 2 ety ‘FB . _r> )i
i
11. Write a recursive method for the following sequence: 9 12 15 18 21 24 27 30 33 36 .. /6

For example, seq(1) returns 9 an3) returns 15.

_ ﬁmblﬁ_ _iat mhéﬂ% .G ‘nt rl ) {

thod start word returm type (output) parameter type parameter name (input}
a—
. = l ,murf GA
if(__ 1< ) must
“_—
return q H
else

return Sg_ﬂl (V\ - {) + 3 BT e S
il 2

} must mad 0‘1
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