©)

Sty

|uTion

*

ecobgg

-
Innovation

ideas A
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘

\




b H

. B2
. AHAIFYFEAEY
. DR
. REETHE

. BIREBIFR

=
i
i)

B
IR

4

i
M



FiliFls




&R

MEE




Question Module Knowledge point Question Module Knowledge point
1 Comprehensive problem magic square 11 Word problem excess and shortage
2 Geometry perimeter 12 Comprehensive problem number puzzle
3 Number theory properties of multiples 13 Geometry angle calculation
4 Distance problem catching up problem 14 Comprehensive problem logical reasoning
5 Counting inclusion-exclusion principle 15 Geometry Graphical segmentation
6 Distance problem catching up problem 16 Counting whole number split
7 Distance problem boat in the river 17 Counting counting principle
8 Comprehensive problem maximum principle 18 Calculation arithmetic sequence
9 Distance problem train crossing bridge 19 Geometry Decompose prime factors
10 Geometry area problem 20 Calculation numerical table
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Part 2: The "PAIS" feedback of each of my modules

number

word

distance

comprehensive

Module counting theory geometry | calculation oroblem | problem oroblem Total
Full marks 20 14 22 20 6 18 20 60
My scores 10 14 16 10 6 4 3 68
M .

y :::’e""g 50.0% | 100.0% | 72.7% | 50.0% | 100.0% | 22.2% 40.0% 56.7%

A

verage 311% | 70.8% | 40.0% | 29.6% | 26.7% | 14.8% 42.6% 36.9%

scoring rate




My module score compared to the average score of all students

counting

comprehensive problem umber theory

distance problem geometry

word proble calculation

==@==Average scoring rate = ==@==\|y scoring rate



Part 3: The "PAIS" feedback of each of my questions

Question 1st 2nd 3rd 4th 5th 6th 7th 8th
Full mark(s) 4 4 4 4 4 4 4 4
Overall average 0.44 0.44 0.41 0.70 0.67 0.89 0.48 0.19

My score 4 4 4 0 4 4 0 4
Question 9th 10th 11th 12th 13th 14th 15th 16th
Full mark(s) 6 6 6 6 6 6 6 6
Overall average 0.81 0.15 1.11 0.22 1.63 1.56 0.89 1.11
My score 0 6 6 0 6 0 0 6
Question 17th 18th 19th 20th
Full mark(s) 10 10 10 10
Overall average 0.30 0.96 0.96 1.11
My score 0 10 10 0




4th

Ops, it seems like you' ve got the wrong answer, let’ s see
how we could approach this question. This is a classic ”
catching up” problem and the steps are straightforward. To
find the time it takes for the train to catch up with the car, we
simply divide the distance difference by the speed distance.
This gives us (30x4) + (30x3-30) =2. Since the question asks for
the total length of AB, we have 30x3x4=360.
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3 Evaluate 1 Xx2xX3+2x3x4+3x4x5+---+10x11 x 12.



5. The figure below shows a cross that is cut out from a 10 x 9 rectangular board.

Find the total number of rectangles in the above figure.



20. There are n children arranged in a circle, numbered from 1 to » in the clockwise direction and

facing inwards.«
£

£

They play a game of passing the parcel. The teacher calls out a “magic” number and randomly
picks a child from the circle to start the game. Proceeding clockwise, the student must pass the
parcel to the player who is away from them by the magic number of places. For example, if the
teacher asks Student 4 to start the game and says 2 is the magic number, then the passage of the
parcel will be as follows:«

Student 4 — Student 6 — Student8 — =<

A round ends only when the parcel comes back to the student who started the round.«

Five rounds of the game were played with 4, 6, 7, 8, 9 as magic numbers respectively and the
same student started the game each time. In every round, there is at least one student who does not
get the parcel. What is the minimum value of n?¢
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NMOSEEE I I (20214F305%)

30. A railway network is set up among 5 cities. Refer to the diagram below. The network consists
of seven straight paths which are two-directional, and two curved paths which are one-way 1n the
anticlockwise direction only. Using the curved paths only, passengers can travel from B to D, or D

to A, but not in the opposite direction.
A

D

The local tourism board wants to design a sightseeing route starting from city A, passing through
each city exactly once and coming back to A. For example, 4 > B—>C —>D —=E — 4 1sone

such route. How many such sightseeing routes are there i total.



NMOSEEE I it (20214E2958, 258)

29. A 6063-digit number N 1s 6ab6ab...6ab , where a and b represent different digits. f N is a
multiple of 77, find the sum of all possible 2-digit numbers ab .

25.Let N =2°""+2021°. Find the remainder when N is divided by 7.



NMOSTEZEE R JUE (20215F288%)

28. In the following square ABCD, the length of each side 1s 50 cm. The points E. F, G and H lie
on the sides of the square. AEF and BGH are both equilateral triangles. Find the area of the shaded

S 2
regionm cn .

D C
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26. Shown below 1s a right-angled triangle ABC with £Z4ACB =90° . Points D, E and F lie on sides

BC, AC and AB respectively such BDEF is a parallelogram with an area of 153 ¢m” . Given that
DC =9cm , find the length of AE 1 cm.

153 cm?

-
B D9cm(~
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24.The figure below shows a regular pentagon ABCDE. The lines AC and BD intersect at the
point F. Given that ZCFD = x° | find the value of x.

A
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7.In the year 2020, a total of 612 students participated in an annual mathematics contest. The
organizer of the event observed that there 1s a 20% increase in the number of student participants
every year over the previous year since the year 2018. How many students participated in the

contest 1n the year 20187

22. A bag 1s filled with blue and red balls. At first, Audi draws 30 balls randomly from the bag and
finds that 27 of them are red balls. He did not replace these ball into the bag. Thereafter, he will
draw several rounds of 9 balls randomly without replacement, until the bag 1s empty. After each
round, he realizes that exactly 5 of the 9 balls drawn 1n that round are red, and the total number of
red balls that has been drawn so far form the beginning up till that round 1s always maintained at
least 60% of the total number of balls drawn so far. Given that there are no leftover balls in the
bag after the last round, what 1s the maximum number of balls 1n the bag at the beginning?



NMOSEEE I B#E (2021467, 228R)

8. A bug is moving from B to A along the lines as shown below. It can only move downwards or to 14. Tl_le clock below shows 3:34 pm. Find the obtuse angle, in degrees, between the hour hand and
the left, and it must pass through C. What is the total number of different paths from B to A? the minute hand.
+ L J
g Y
A L

10. The first digit of the 5-digit number labcd 1s 1. If this first digit is moved to the last place,
we get a new 5-digit number abcdl . Given that the average of both 5-digit numbers is 20219,
find the value of abcd .

13.Abel’s father drives him from their home to school in 30 minutes, but his mother can drive him
24 km/h faster and gets him to school 8 minutes earlier. What 1s the distance (in kilometers)
between Abel’s school and his home?
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30. How many different ways are there to select 2 distinct. integers from
{2000,2001,2002,...,2014,2015} such that the product of the 2 numbers is divisible by 6?

(Note: order is not important, choosing 2001 and 2002 is the same as choosing 2002 and 2001.)

20. Among the integers: 1, 2, 3, ..., 49, 50, what is the maximum number of
integers that can be selected such that the sum of any two selected numbers is
not divisible by 77?

29. What is the least number of integers to be randomly selected from
1,2, 3, ..., 9, 10}

to ensure that among the selected integers, there is one number divisible by
another number?

29. How many 3-digit numbers are divisible by 3 and each contains at least one
digit '3'?
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22. Given an ordinary 8 by 8 square chessboard as shown, find the number of
different ways of choosing one piece of

which is made up of four square units.
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26. A computer program lists all the possible 6-letter codes using A, P, M, O, P, S
In the same manner as a usual dictionary would, in alphabetical order:

AMOPPS, AMOPSP, AMOSPP, AMPOPS, ..., SPPMOA, SPPOAM, SPPOMA.

If the code POAMSP is the nth code, find the value of n.
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30. In the figure below, BDEC is a straight line, Z.BAD = Z/DAE =12° and AC is
perpendicular to AD.
If BC=AB+ AE . find LABC.
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19. In the diagram below, AB=3 m and PQ =8 m. The perpendicular distances
from A, B to the line PQ are 2 m and % m respectively. A point C varies on the

line PQ. Find the largest value of AC -CB.

A
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20. In the figure below, ABCD is a square; E and F are midpoints of AD and DC

respectively.
The lines BE and BF cut diagonal AC at M and N respectively.

If the area of the square is 48 cm?, find the area of the shaded region.

A B
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18. In a rectangle ABCD, the areas of two triangles are given.

If AE = %AB , find the area of quadrilateral ADOE.




SMOPSHE a5/ EEE SR (20174F265%)

26. In the diagram below, point P is inside parallelogram ABCD. |If the area of
AABP and ABPC is 75 and 124 respectively, find the area of ABPD.
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There are n children arranged in a circle, numbered from 1 to n in the clockwise
direction and facing inwards.

They play a game of passing the parcel. The teacher calls out a "magic” number and
randomly picks a child from the circle to start the game. Proceeding clockwise, the
student must pass the parcel to the player who is away from them by the magic number
of places. For example, if the teacher asks Student 4 to start the game and says 2 is the
magic number, then the passage of the parcel will be as follows:

Student 4 — Student 6 — Student 8 — ...

A round ends only when the parcel comes back to the student who started the round.
Five rounds of the game were played with 4, 6, 7, 8, 9 as magic numbers respectively
and the same student started the game each time. In every round, there is at least one
student who does not get the parcel. What is the minimum value of n?
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Q RIPMWC-2017-Round1

LetA=1x2x3x .. x2008 x 2009 x 2010. Reading the digits of A from right to left,

what is the first non-zero digit?

(Select the correct answer from those given below)

O 2

O 3

O 6

© None of the above
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@ RIPMWC-2018-Round1
1

1 1 1 1 1

Calculate + + +...+ + + ;
5°+1 5°+5 59 +52 5° +58 59459 55,510

(Select the correct answer from those given below)

11
O v
6250
o 23
12500
6
O —
3125
o 13
6250

® None of the above
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9 RIPMWC-2017-Round1

5+7+9+11+13+15
36 144 400 900 1764 3136

Calculate

(Select the correct answer from those given below)

11

o .2
64
o 13
64
o 1
64
o 1
4

O  None of the above
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@ RIPMWC-2013-Round1

School X and Y participated in Rl Primary Mathematics World Contest 2012. Both schools did
well with all their participants obtaining either a high distinction, distinction or merit. The
number of high distinction from each school was the same. The ratio of the percentage of
pupils who obtained high distinction from School X to that from School Y was 5 : 6. The ratio of
the number of pupils who obtained distinction from School X to that from School Y was 7 : 4.
The percentage of pupils who obtained distinction was 20% for both schools. If 40% of the
pupils from School X obtained merit, what was the percentage of the pupils from School Y who
obtained high distinction?



ZEIVHR

—. &g
—. &8

=. 1715



JUA

S,
s
=
o
7




ERIRIERN

PSHFXH
R O BERE R
B S EIALEN SEEBEHAIR, SECRIRE, SEINRGE it
BiH | pHNAEE (—) DEN BRI, MM Rz FRRE
#3iH HAOLES) ECALERIENL, EEBIEERR; EEBSHE ith
Fa FHn FR=ABF. FW=MF. LR PRISSHRE T3
5 e, ERSRE, WRGRRIRDIE, JUaT
F6iH EEOZRR THE SILCHIREERNA, TREPRIELCHIRICH). FECHIRRERI T 1718
BT BRSAE B|IFUKITH, BPRNBESAEDR (BLE
B8 | THEEE (—) M TEPRRM "1" B8, XEEL, KSHE Rz FRRA
B9 B SN AR SHESEHUEH, BRRECR R FRRR
F10i# EXINEN FUERAAR, RERHSNE, AR it
F11H | HPIES (—) HZUESEN, WisRpEN it RPNARER 1
B2 | JUEHER (D) ARPES. BRFRAERASERT 1%
F13iH | BRBE (O) ER. HAM. WRZ e
14 2EFE (2) SRMCHEPFEIM AL
F15 | EBESKSH IESARSKA KRR, JUEHREUSE. SRR JUfa
161 HAR R FGESHTF Fa




AT IRE

2017 ~ 2021 F5FIRRMFEFE (IBHTFHIBEO-level) #FpEF1I7147.893 (%2 150%) .

2016 FHIRRMFESINMFEIIMEMEBERE (B THRINEAIAPMOPS invitation round) , EEFRE
W86 URATIREFEOR, NTHEL FRIFRER.

2021 FIEFHETHECMONRFRA14AARNTA, BERERFTIIER.

2021FEMFHIEP, TTRFEENFERIRR, HP22ZRFRE—FK.

2021FEMEBITEF (DVREE) |, 248FRAFRE, HP7M—FR, 11208, 3MER, 49MERE.
2022EFIEMPFERAEEFE (FHHFRIPMWCHjunior category 552%) &, 498RF3kE, HER7ERFZF
RE—FR (PEFEERAITOP 2%) .

2022FWEMBFRAEE (HEFRIPMWCHopen category 5E2%) F, 528RF3KIE, HABFRFIX
S—=FR (REEERRITOP 2%) .

ZRIREIF SR

*'f=: PEERREE)INLT;, 5—=EHEKEFHASN;
B_2INHEHRFEMITE, HARIG0, KESH, HAEREIPA, FRiEBEXE,
[5*fH: E_PEHFEfREESTE, REItTEXE.

B&*1E: Z535/FAEEFEMITRIRE

20202 EEPHEKESREIMIZEXFEIZANEGR;
AFEREEXHFEN R SEZTISIRERE, REFEXE.
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