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%7 f% Solution

Section A 7 2%

1.
CER I SLE VTR

The symbol 3% is defined by the following examples.

1:%2005 = 2006
232006 = 4014
3:3%2007 = 6024
F17€2021 g o
Find the value of 1732021 .

23 ¥ % Suggested solutions:
14+ 1x2005= 2006
24+ 2x2006 =4014
34+3x2007 =6024
17 + 17 X 2021 = 34374

17 + 17 x 2021 = 34374
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A boat is travelling in a circular path. After it has travelled a distance of 100 m , it has turned 30° in

direction. Find the radius of the circular path. (Correct the answer to the nearest meter.)

223k ¥ % Suggested solutions:

XKLL

Let the radius be r.

2nr =100 x 12
=191 m
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Peter was rowing upstream in a river at a speed of 3 km/h . At 10:00 a.m., his bag felt into water and
drifted downstream with the current. After rowed 2 km more, he realized that he had lost his bag. At
that moment, he turned his boat around and rowed downstream until he reached his bag. If the rowing

speed of Peter in still water is 7 km/h, when would he reach his bag?

23 ¥ % Suggested solutions:

kiAo AP I R B g AEF=Ix2 =12 pF

EP 1120 am.FlE Beniz ¥ o
Relative to the water, the time taken for him to reach his bag after he lost it = % x2=1 é hours.

Peter reached his bag at 11:20 a.m.
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B]- /Figure 1
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Figure 1 shows a regular decagon with side length y .

Write down the fraction of the regular decagon which is shaded.

23 ¥ % Suggested solutions:

= . ;o 1
AOEF & f = & - :#7)5 # X

Area of AOEF = area of regular decagon 1—10
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AKEF frAOEF 3 * F 3% i EF » e AKEF 9% % AOEF % i o

- - o« 1 P 1
AKEF & ## =AOEF & # x 2= 1@ +#2)5 f XRXZ =it LF ﬁ%xg
AKEF and AOEF have the same base EF but the height of AKEF is double of AOEF

Area of AKEF = area of AOEF X 2 = area of regular decagon X % X 2

1
= area of regular decagon X :

‘| & F Primary Competition -5- HKMCPSC 2020/21



O Fe
an #®=
() 45

(R ET R
A PR
(IV) BB 4 8832 FaatEt 3 » 4
(V) #2373 blefd s g
EEER T A

Tk ok Tk Tk ok

Five books of different subjects are placed on the bookshelf. The order of the books satisfies the
following five conditions:

(I) The History book, the Chinese book, and the Science book are placed next to each other

and the History book is the middle one;

(I) The English book is not the first;

(IIT) The Science book is not the last;

(IV) Two books are placed between the Mathematics book and the Science book;

(V) The English book is not next to the Mathematics book.
Write down the order of the five books.

23 ¥ % Suggested solutions:

¢ B 3L
% * Book B N . f ¥
Chinese English History Mathematics Science
xR
2 5 3 1 4
Order
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A circular cake is being cut into 22 pieces such that the size of each piece is not necessarily equal

and each cut must be perpendicular to the upper surface. What is the minimum number of cuts?

23 ¥ % Suggested solutions:

SR b s iem @ PIh S il B S JKENR 4P 2 4T 2 s -

To ensure having the maximum number of pieces with minimum cuts, each cut must intersect all

the previous cuts.

]/example:

1%tcut

2Mcut

3cut

FWP37 0 B2 e 7 e o 7 e il @RS (T ) -

The above figure shows 3 cuts. The third cut intersects the first and second cuts to get 7 pieces.

Number of cuts

Number of pieces

*r et #ic i»#

0 1

1 1+1=2
2 2+2=4
3 44+3=17
4 7+4=11
5 11+5=16
6 16 +6=22
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A, B, and C are friends. 4 owes B $60, B owes C $40 and C owes 4 $100. How much should C
repay A and B respectively in order to settle the debts?

23 ¥ % Suggested solutions:
[IM—= B % % each answer]

A7) B (%) C(7)

60 -60

40 -40
-100 100
-40 -20 60

BT 4072 2207 o
C should give A $40 and should give B $20 in order to settle the debts.
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In a family gathering, Mrs. Lee distributed 5 packs of candies to 5 children. The label on the
packing states that the number of candies inside is 4 to 6. The children counted the total number of
candies among them. Mr. Lee came home and asked the children how many candies they had
among them. All the children with 5 candies lay while others told the truth. The responses of 5
children were 21, 22, 23, 24 and 25 respectively.

Find the total number of the candies among the children.

2k

3% & % Suggested solutions:

fi

TREHFRE G I I RLE -
4%x5+4 or 4x5+6
= 24 or 26 (rej)

All the responses are different = “no. of children telling the truth < 1”

If all children lie, the actual total candies = 25.

But it contradicts to the response “25”.
.". The situation is only 1 child telling the truth.
The total number of candies

4x5+4 or 4x5+6
= 24 or 26 (rej)
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Suppose Planet X has the same time length as the Earth each day, but the methods of description of

time are different. Each day on Planet X is evenly divided into 8§ ¥. Each ¥ is evenly divided into

64 o . The table below shows the comparison between Earth time system (24-hour time) and Planet
X time system. Find “*” correct to the nearest unit .

¥ 3% ¢ ¥/ Earth time % 3% X ¥/ Planet X time
12:00 4v 0o
15:14 Sv 5e
20:10 %
223k ¥ % Suggested solutions:
BTh— % F 24 x 60 = 1440 A 4
ERX- X235 8x64=512e
ke 1440 S48 =5 3 X 1512 ©
TR s =212 e oy :
R S IAY ] e 23 X035 ¢

d B IR PR 12:00 423+ 5 > 20:10 18 7 (8 x 60 + 10)=490 4 4 -
T H %1k X 1490 x 035~ 174 -

d B3k XPEER 4v0e423+5 > 367 1746 -

174 +64=2 ... 46

TEIET 29466 o

LB IRPER 20:10= 5 1% X PR 69466 o

The Earth has 24 x 60 = 1440 min per day.
Planet X has 8 x 64 =512 & per day.

1440 minutes on Earth =512 ¢ on Planet X

.. 1 min on Earth = 212 0.35 & on Planet X
1440

Count from Earth time 12:00, 20:10 has passed through (8 % 60 + 10) = 490 min. That equals to 490
x 0.35 ~ 174 ¢ on Planet X.

Count from Planet X time 404, 174 & has passed.
174 +-64=2 ... 46
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2% and 46 ¢ has passed.

.. Earth time 20:10 = Planet X time 6946 ¢

‘| & F Primary Competition -11- HKMCPSC 2020/21



10.
Blokr-857 LB PR A - BI|P IV sandmmiee ] Pd 42

#H 7L CBLiL 3 5iF B B R#Eicp o
Figure 2 shows a network of a city. John is now at A. Suppose he can move towards south or west

only. Find the number of different ways for him to walk from 4 to C without passing B.

@ /west
<« A
B .l = /south
cC®
Bl = /Figure 2

223k ¥ % Suggested solutions:
TR Td AL CRRREP
The following shows the number of ways to walk from A4 to C:

11 1 1 14A

6 15 4 3 ]2 |;
21 (15 10 |6 |3 |4
56

c@l3sloliola |y

TR T B CRARECP
The following shows the number of ways to walk from B to C:

Ly;
2

1

3
c @1

Flptod A3 CriiE B msicp =5x3=15
Therefore, the number of ways to walk from A4 through Bto C=5 x3 =15

Flgt od 43 CE 7 B AEcp 56-15=41-
Hence, the number of ways to walk from 4 to C without passing B =56 —15 =41 .
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The shaded parts in Figure 3 are 6 identical small regular hexagons and the total area of the shaded
parts is 24 cm?. Find the area of hexagon ABCDEF.

23 ¥ % Suggested solutions:

A
N
F B
E c
\f/

FR)pEAFVT AL OB EFz £
2WF 6X6+6+12=541 [ H= &2
+ 1845 ABCDEF 5 ff =24+ (6 X 6) x 54 =36 cm?

Each small regular hexagon can be divided into 6 small equilateral triangles.

There are 6 X 6 + 6 + 12 = 54 small equilateral triangles in the figure.
Area of hexagon ABCDEF = 24 + (6 x 6) x 54 =36 cm?
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Using the four main arithmetic operations, parentheses and all integers from 1 to 10, each integer
can be used once and only once, write down an expression with result 2021. The numbers need not

be in order.

1 39 hE 5 b

Example of expression with result 39:

(6+5)x4—10+9+3x2x(8—7)—1=39

123 ¥ % Suggested solutions:

4X5X(9X6+8x7—10+3—2)+1=2021
or

(BXx(B3+5)+6X7+4—9)x2x10+ 1=2021

Accept other possible answers.
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In the graph paper provided in the answer sheet , draw a heptagon with the maximum number of

acute interior angles clearly and circle all the interior angles that are acute.

blde™ BT - Be ) B4z Lok ap & o
For example, the following figure shows a quadrilateral with 3 acute interior angles circled.

‘| & F Primary Competition -15- HKMCPSC 2020/21



23 ¥ % Suggested solutions:
[IM— 4B /1M— B3 & /s i |

= A5 & e = (7-2) x 180° = 900°
dekoerd )R REgRE o PR R <7 x90°=630° (34)

ek 6B AT ELRE B 6B ERfr<6x90°=540° - T ] B R & >360° (#
<)

ek SHRN AWELRE B Y SHBPN AR <S5x90°=450° T P2 B e >
450° > TE B & T 1950050 (f5

B LT SR ICE P

[IM — drawing / IM — circle the right acute angles]

Sum of interior angles of heptagon = (7-2) x 180° = 900°

If all the interior angles are acute, sum of interior angles < 7 x 90° = 630° (rejected)

If 6 interior angles are acute, sum of that 6 interior angles <6x 90° = 540° , and the remaining
interior angle > 360° (rejected)

If 5 interior angles are acute, sum of that 5 interior angles <5x 90° =450° , and the sum of
remaining 2 interior angles > 450°, which means one interior angle > 225° in average (accepted)
.. The maximum number of acute interior angles of a heptagon is 5.

3OS AL - FAH]

Examples of a heptagon with 5 acute interior angles:
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Accept other possible answers.
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Bl =

We can draw straight lines on the rectangle to cut it into several pieces, and rearrange the pieces to

i

— A BT o

form a square. Figure 4 is an example.

B] = / Figure 4

FAATAUZENRDRET Z2F O R A A 2RI G E D E
If the set of pieces obtained by two cutting methods are identical, we say these two cutting methods

are the same.

WRPABEGT A A3 R TRGPE AL FER ABL SN SH o €708
X B AA S T AR FERE AR RS o

Design two cutting methods different from the example. Draw straight lines on each of the
rectangles below to cut it into less than 5 pieces. Rearrange the pieces to form a square and draw

straight lines on the squares to show the combinations.

=
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23 ¥ % Suggested solutions:

(IM— = = ;% /each method)

EERRERER

=

Accept other possible answers.
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AAoa svv

Bl 7 / Figure 5

FI* BT &gor eh- TR A
Use tangram as shown in Figure 5 to make:

(a) 5 H4F 0T B
a pentagon that can tessellate;

ONEEET Lo 272

a hexagon that can tessellate.

R LR RN TR R R VR R
Draw the figures on the grids. The figure below shows an example of a hexagon that cannot

tessellate.

N\

23 ¥ % Suggested solutions:
(1M — = i B2 /each figure)

(a) it 59 % 4f T B (b) it 43 B4 e B
A pentagon that can tessellate A hexagon that can tessellate
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Accept other possible answers.
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Section B ¢ %

TR ARG MY ek o & Tmr - BN .

The following is the annual average age of death statistics of men and women in Country A.

FE T B
o] TR | A
Men Women

2001 61.2 70.6
2002 61.3 70.5
2003 61.3 70.4
2004 61.8 70.8
2005 61.6 70.6
2006 62.2 71.5
2007 62.2 71.4
2008 62.2 71.5
2009 62.6 71.9
2010 62.9 72
2011 63.1 72.7
2012 63.5 72.4
2013 63.9 72.7
2014 64 72.9
2015 64.2 73.3
2016 64.1 73.3
2017 64.7 73.6
2018 65.1 73.7
2019 65 74.1
2020 65.5 74.1

(a) B3R F 2 jeenfe § 300 AR N T4 7% > 3200 A Rl v & frivp#tat B E409
g eh L 353p ;E!F—‘ﬁ, o
Assuming that all your schoolmates were born and live in Country A, estimate the expected
average life of female schoolmates and male schoolmates of the same age as yours based on the

statistics of Country A.

=
\1_

fp— it § L E o

w7

(b) A Bl ey g m ~ L ehT g &
M LTt RS LE QL

\\\ﬂr

Y g BRERREET

Fxﬂ

The statistics of Country A shows that expected average life of women has always been longer
than that of men. With reference to the above data, do you think it is possible that men’s

expected average life will be longer than women’s in the future? Why?
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23 ¥ % Suggested solutions:

(2)
BRK (T A nE a1 A e
W4 h20 E ¢ 0 § ok BIAEHE bk E TR F L

65.5—-61.2

g s = 0.215 &

A ‘]‘i c 5 & 74.1-70.6

= 0.175 &

Assume the age of the kid is 11.

In the past 20 years, the average increments of expected life span per year for men & women are:

65'52_061'2 = 0.215 per year for men
74'12_070'6 = 0.175 per year for women

F {70 &S b A

The expected life span for 70 years later for men and women are:
65.5 + 70 x 0.215 = 80.55 (¥ /men)

74.1+ 70 x 0.175 = 86.35 (-* /women)

{ Bofehmg2 £ 32 ¢

For more rigorous treatment:
655+ 0.215n=11+n

n =694

Rt N R

The expected life span for men is:
11+ 69.4 =80.4

7414+ 0.175n=11+n
n =765
L A

The expected life span for women is 11 + 76.5 = 87.5
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Some other expected life span by the same approach are listed below for reference

T'Ff;é‘—'ﬁﬁﬂﬁé%‘ 9 10 12 13 14
Age of kid

FHIEHEE |81.0 80.7 80.2 79.9 79.6
Expected life
of men

L HEHE R | 879 87.7 87.3 87.1 86.8
Expected life

of women

(b)

FRPUETE A TTE

"F R T2 - Haea R £ 0 R e
Can be both “yes” or “no”.

One reason for “no” is that the model we used here is only linear.
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