P5 Heuristics Approach to Problem Solving Systematic Listing

LESSON 1: Systematic Listing

Working Systematicall

Making lists and tables are two ways of working systematically.
They help us to organize our thoughts in a logical and systematic way

(a) Make a list

When a organized list is used, we should arrange it in such a way that there is some
natural pattern,

(b) Make a Table

Putting information gathered from the question in a table helps us to see the problem
more clearly.
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P5 Heuristics Approach to Problem Solving Systematic Listing

GUIDED EXAMPLE 1

When a certain number is d|v1ded by 3, the remaideris 1.

emar -\I(U' + Exﬁmrllt -

When this number is divided by 7, the remainderis 3. D =3 = ¢ R|

G’his number is between 60 and 90.] P\nmaa_
What are the possible number(s)?

13 - ¢x3 1|

—_—
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M3 | Xp, 60,63, 6 €4 12,75, 78 %1 %%, %7 3¢
st
W7 IX, 63,70, 17, 84 o
SEWR O —

P - 73

mathsHeuristics™



P5 Heuristics Approach to Problem Solving Systematic Listing

GUIDED EXAMPLE 2
Rowge

I have a certain number of rubber bands, betwe_g 50 and 90.

If | put them into bagerof4 | will have 1 rubber band left behind.
If | put them into bags z;f 7, l will have 3 rubber‘%bands left behind.
How many rubber bands do | have?

it V 52 g(, bo, b4, L8 72 1 %o B4 8% Freess £ %W'hge foes net weck
t A] 53,57 6l (5, 64 .77 3, 85 89 batl f Tt
M7 49,56, 63, 70,77, 8% o T
Ty (52, 5 (;g}© 30, 87 " 3
L 'ﬂu. V"MML&/' U‘F LNS cre__
A“s M ?; V{'ﬂ;(\w‘f
3

mathsHeuristics™
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GUIDED EXAMPLE 3

The figure below is not drawn to scale. .

. . . 2 H'ﬂ.* fﬂ lfg(—
Two squares are joined and the total area of these two squares is 90 cm~. v
Given that the sides of the squares are whole numbers, when weasuned in cm L">f-'nJ
What is the perimeter of the figure?

3 Cm Sean 0-6 cw 3% e

>
A e
I:‘ f) Lt ouf {Uj‘ﬂ\s B omeas "'F %Mvu
: Lewgth X Legth = Area
B
: 2 2 4
qum 2, x 2 = @
q{.‘n 'q-_— ® L = 16
< x S = 20
v ; N A x b > 36
< Oewm T 7 1 =
@ X 3 = b¢
9—) Lnn/L "F”" A frams -H‘l“+ qb{ﬁ( "‘r T“ awf-""z- Gl x 9 =
g T 4 = 90 _:g se—10 ——tpe
%) [,Lw;’H,; °{' 5?/[/1‘"-0.5 G gClﬂ\ 2 qu\
q‘) ?e_(-}h,_,{,,_r- U‘C "c(ﬁumz, = 2(0{1. ll—)
= 4) A-ws DAL em
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P5 Heuristics Approach to Problem Solving

GUIDED EXAMPLE 4

Systematic Listing

Karen drew some right — angled triangles like the one shown below
For every triangle, the base and the height sum up to 18 cm.

¢ 1% em N
The base and height are in whole numbers, },/Lu measuned o Cm Buse Hedght
What is the largest possible area that this triangle can cover?
[% twm
! 0
__I.. X BQ-S-E X "L.'G‘I—, = A/M
2
L 10 e l’/‘ = O
z - U
J_i ® ’7 X , = 3"S
Height Lo, ox 2 =16
>
L ox 15 %3 = 225
2
Lo ox ot 728
Lox )3 x S = 32§
2
Base 1ox o X b = 36
2=
o
L x |0 X 8 = 4o
2=

Pi-
>
0
<
-~
1
4.
©
"3
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P5 Heuristics Approach to Problem Solving Systematic Listing

GUIDED EXAMPLE 5

There are 3 light bulbs in a shop. M.

The red bulb flashes every 2 minutes.

The blue bulb flashes every 3 mmu%es

The green bulb flashes every 8 minutes.

All the bulbs light up together when Henry walked into the shop.
How many times will he see at least 2 bulbs light up together

if he was in the shop for 32 minutes? ﬂchL

ma | 2 *@D“’O"*O@ xo 22 (24 2% (3o)32)
M3 B@ﬂ @fg.ll @, 27, (30
w | ®, 00, )

b %, 12, 16, I3, 2,30 32 Pos * § tes
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P5 Heuristics Approach to Problem Solving Systematic Listing

GUIDED EXAMPLE 6

Mr Lee wants to put all 36 boys and 90 girls into groups for an activity. E‘xcmfh, .
There are more girls than boys in each group.

Each group must have the same number of boys.

Each group must also have the same number of girls.

What is the greatest number of groups Mr Lee can form?

(Nan Hua P5 CA2) Fa.c.'l'or rq.'r )"S‘h'nc] ¥ H?lu.s-f Commmon +o/_

Boy s Gar s
36 - 10 8 s of 2 Bys &S gis
= | x 3 = | xqo
:..% x SR 39
3 x 2 = 3 x320
4 xa - s<@
X = b XIS
- < 9 x [0 s o I8
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P5 Heuristics Approach to Problem Solving Systematic Listing

GUIDED EXAMPLE 7 S':_‘,'l,,, PSLE 2017 P2 @S

5 friends shared 3 computers to play a game from 1:00 pm to 4:00 pm.
They took turns to play on the 3 computers and all of them played for the same time.
How many minutes did each person play?

3 = 130 min

T

['oor"""‘ ‘(‘.OOP-W\.
. 1%0 s . Trtal ovlable 2 3 X (8D mn
° (80 s - rbl? e = S0 win
. [$0 W . e, f_g/- - S[['D wn =S
frend
= |og mon

A © 108 i
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BUILD YOUR UNDERSTANDING

1.

The number of pupils participatin%in arace is from 32 and 60.

If the competitors get into group'sA of 6, the last grou_p‘rwill have 2 pupils.
If they get into group? f 8, the last group will have 4 pupils.

How many pupils are there in the race?

(Ai Tong P5 SA1 2012)

Mp

30, 36) b, A% 5S4

%, 3, @ So St
ME | 3%, 4o, 4§, SC
tt |36, T) 52, 6o

Hns - bl
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P5 Heuristics Approach to Problem Solving Systematic Listing
Ay +2.
2. When a number is divided by 5, the remainder is 2.

When the same number is divi&'g:l by 6, the remainé’felr is 1.

If this number is between 20 to 50, what are the possible number(s)?
ﬁm\jﬂ.

S | [S 20 25 30 35S 4o 45 Kb
tL| (7, 22 27, 2 )37) 4 47 55\%
Mb (5, 4, 30)36)‘:‘1{‘{%}?7]—

+ | 19, 25, 3 }@q;j cw()s)ﬁg
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P5 Heuristics Approach to Problem Solving

Systematic Listing
3. Kenny drew some rectangles like the one shown below.

The perimeter of the rectangle at any one time is 32 cm.

The breadth and length are whole numbers,  whin mesasuref ' c=.

What is the largest possible area that such a rectangle can cover?

}j
rea
Langth £ Breadft
Can L—L #Jd SGume ~ |
Length
L,mftk + Bendfh = 32 22
= 6
Lough 5 Breadh = s

s x| =15

Foox 2 7%

o < 3 = 39
Y x % = 4%

noo< S 7SS
0 6 =60

‘f 1 = 63
g g = b4 Aos © 64
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P5 Heuristics Approach to Problem Solving Systematic Listing

4. The figure below shows 2 squares, ABCD and EFGH.
The length of each square is a whole number,, whea Measared in m.
The area of the unshaded part is 17 cm?.
What is the perimeter of square EFGH?

ongth X Logth = Area

B | x [ =
E'j Qmﬂu A o « 2 - ‘l’
Sopare ” 5?::_? 3 x 3 =1
PN 4 < 4 =16
S = A<
g &
(o= 6
7 < 7 =41
G Fem H E X ¥ :
x 9 - @
D C 1
Ole
B - 64 = (]
Gy =32
}Qms 32 Cm
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(s

In a music lesson, Belinda rings a bell once every 2 ’sue)éonds

while Alice claps once every 3 seconds.

A timer starts at 8am and none of them clapped or rang the bell.
How many times can a ring and a clap be heard together within 24s?

M| 2, 4 @ g, lo, @ 4 le, 20 22 @

Systematic Listing

(coy)

13

md | 3, @) 1 @, s, 2 @

(;lllf ‘%/J‘Lf Aws;

Lf‘ Fhss

mathsHeuristics™



P5 Heuristics Approach to Problem Solving Systematic Listing

14

There are two neon lights in a shop. mq

The red light flashes every 6 minutes and the yellow light flashes every 9 minutes.
Both neon lights flashed together when Annette walked into the shop.

Including the flashes Annette saw when she first stepped into the shop, s

how many times will she see the 2 neon lights flash together

if she stays in the shop forM = 60 wn

(Henry Park P6 SA2 Q13)

Mﬂl 1

MG |6} D.}?—lr/ BOJ@QQ_’%)@&)
21 /@

() s

= 4 Pt 4 Fas
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7. 6 friends shared 5 roller blades to skate along East Coast Park.
Each of them skated for 125 minutes.
If they started skating at 5:00pm, what time will they end?

Tot|  avalable

{ .{1 2 6 X LS wmin
Fm] = 75-0 MIn
Tme ‘T‘L'.a7 > JSD wa = S
shoated o
= [SD wm
= lk 30min
2-h 30 mn
C.00 p. 7'°°f""" 1-30 P
15

Systematic Listing

Av\s : 7-30ﬁ-m-
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