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Solution Key to Second Round of IMAS 2018/2019
Middle Primary Division

1. What is the value ofl00- 97+ 94- 9% 88 8%---+ 4 2

(A) 45 (B) 48 (C) 51 (D) 54 (E) 57
[ Solution 1]
100- 97+ 94- 9% 88 8%---+ 4 4 (100 9¥%) (94 H) @B8 8%+ -4 1
=3+3+3+---+ 3
17 terms
=3x17=51
Hence (C).
[ Solution 2]

100- 97+ 94- 9% 88 85---+ 4 4 (160 94 88+ 4) (97 91 85+ 1)
_(100+ 4 17 (97 1x 17
2 2

= (104- 98)><1—27

17 _

=6x—=051
2
Hence (C).
Answer: (C)
2. The figure below is formed by using 12 identicalidageral A
triangles. How many equilateral triangles of difflet sizes

(and which are located in different places) aredfe

\/

(A) 12 (B) 14 (C) 16 (D) 18 (E) 20
[ Solution)
Let the area of a smallest equilateral trianglelbenit. There are 12 equilateral
triangles of area 1. There are 6 equilateral ttes@f area 4 and there are 2
equilateral triangles of area 9. Hence there Hze 6+ 2= 20 equilateral triangles at
different positions. Hence (E).
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Answer: (E)




3. Place the numbers 1, 2, 3, 4, 5 and 6, withouttitep® into the six circles in the
figure below, where each circle should only have noamber, such that the sum
of the three numbers on each side of the triangdea#l equal. What is the
maximum possible value of this sum?

()
-/
(A)9 (B) 10 (C) 11 (D) 12 (E) 13
[ Solution]

To make required sum the largest, the sum of thmbewus of the three sides must
reach the maximum. Since the numbers at the vertéehe triangle are counted
twice, so the largest numbers should be placdueatdrtices, that is, 4, 5 and 6. Then
sum of numbers on three sideslis 2+ 3+ 4+ 5+ 6+ 4 5 6 3, hence the sum
of number on each side is thé&d6+ 3= 12. Therefore, the numbers can be placed as
follows. Hence (D).

Answer: (D)

4. Multiply a two-digit number by 3 then add 10 to Mow, we swap the order of
the two digits of the result. The resulting numisean integer among 95, 96, 97,
98 and 99. What is the original number?
(A) 21 (B) 22 (C) 23 (D) 24 (E) 25
[ Solution 1]
Working backwards, swap the digits of the followimgmbers: 95, 96, 97, 98, 99 and
subtract by 10. The resulting numbers are 49, 9978, 89, among which only 69 is
a multiple of 3, so the original number 89+ 3= 2. Hence (C).
[ Solution 2]
Multiply an integer by 3 and add 10, the resultmgnber has a remainder of 1 when
it is divided by 3. Swapping the digits, the numbakso has remainder 1 when divided
by 3. Among 95, 96, 97, 98, 99, only 97 has remaint divided by 3Thus, the
original number is(79-10)+ 3= 2% Hence (C).
Answer(C)



5. If the month of January of some year has four Satys and five Sundays, then
what day is January 1of that particular year?
(A) Monday (B) Tuesday (C) Wednesday
(D) Thursday (E) Friday
[ Solution]
There are 31 days in January, which is three daye than 4 weeks. Since there are
4 Saturdays and 5 Sundays, the first day of thettmsra Sunday and January"1ig
a Tuesday. Hence (B)
Answer: (B)
6. A square has a perimeter 48 cm. Cut it into foentetal small squares along the
dashed lines as shown below. What is the sum ofpdreneters of the four
smaller squares?

[ Solution 1]
The large square has perimeter 48 cm, hence i&slemgth is 12 cm. Each small
square has side lengtt?+ 2= 6cm and so perimete6x 4= 24cm. Hence sum of
the perimeter is24x 4= 9¢ cm.

[ Solution 2]
After cutting into 4 small squares, the total pexier will be increase by double of
the length of the dashed lines, which is equalenpeter of the large square. Thus,
the total perimeter of 4 small squares48x 2= 9ecm.

Answer: 96 cm

7. Lily went shopping and bought three items from ¢hdgfferent stores. She then
noticed that whenever she was paying for an itk nioney in her pocket was
exactly five times the amount to be paid. Afterghiag, she noticed that she has
$64 left in her pocket. How much money did she Hasfere she went shopping?

[ Solution 1]

Working backwards, she ha@4+ 4x 5= 8( dollars before the third purchase. She

had 80+ 4x 5= 10( dollars before the second purchase. She 1@k 4x 5= 12!

dollars before buying the first purchase.

[ Solution 2)

Each time she bought, the money Ieft—;lrs of the money before she bought. After

three purchases, the money left V\fg&ﬂxfz 16; of the money before the first
purchase. So before the first purchase she maﬁ =12¢ dollars.

Answer: 125 dollars



8. In the figure belowABCD is a square with side length of 10 cm akiE is an
iIsosceles right triangle with hypotenuse of length cm, whereE is on the
extension of lineAB. What is the area, in &of the shaded region?

D C
F
G\
[ Solution 1] A B E

From the given informationBE =14-10= 4cm. Since triangleEBG is also an
iIsosceles right triangle, its area J%sx 4x 4= 8cnt. In isosceles right trianglAEF,
the length of the height on hypotenude is equal to the half of the length AE, so

the area ofAEF is %X14x 7= 4¢ cnt. (or the area of isosceles right trianglerF is

equal to %XAE x AE :211><14>< 14= 4¢< cnt.) Since the side length of squakBCD

is 10 cm, then the area of the shaded regiatOis 10- (49- 8= 5¢ cnf.

[ Solution 2]
Since CG=CB-GB=CB-BE=CB-(AE-AB)=10- (14- 10 € cm. Since
triangle AEF is an isosceles right triangle, tHeRAE =45° andF is on the diagonal
of the squareCFG is also an isosceles right triangle. The shaded srequal to sum

of area of triangl&CD andCFG, that is, %xmx 1O+711>< 6x 6= 5¢ cnt.

Answer: 59 cnf

9. There are a total of 40 students in a class. 2Bayh are able to ride bikes, 33 of
them are able to swim and 5 of them are unabl@teitther. How many students
in this class are able to ride bikes but are nt& shswim?

[ Solution)

The number of students who are able to do at wastsport i40— 5= 3£. Then the

number of students who can do both sport23s 33— 35= 2. The number of

students who can ride but not swim is th2&— 21= 2 students.
Answer: 2 students

10. A bridge is 1500 m long. A train passes throughlihege at a speed of 30 m per
second. The train is 300 m long. How long, in sespmoes it take for the train
to pass the bridge completely, starting from theetit entered the bridge?

[ Solution]

The train travels a distance of the bridge lengtld #&he train length, which is

1500+ 300= 180' m. Hence it taked 800+ 30= 6( seconds for the train to leave

the bridge completely.
Answer: 60 seconds



[ Note)
In a problem about a train going through a bridge,time depends on the length of
the bridge as well as on the length of train.

11. In the figure below, color each of the six circiet 4 colors: Red, Yellow, Blue
and Black. Each circle should contain only one gobnd any two circles
connected by a line segment should have differelars. In how many different
ways can we color the figure below? (Note: Colonmgthods that are identical
by a reflection of the figure are NOT consideregl $ame)

QUU\/Q

[ Solution]

Focusing on the four circles in the triangle arf€alor the six circles in a specific
sequence. Firstly, there are 4 ways to color tipeciccle. Secondly, there are three
ways to color the circle right under the top ciraMnich is not the same color of the
first one. Thirdly, there are 2 ways to color thecle on the right vertex of the
triangle, which is not the same color as the faistle and as the second circle.
Fourthly, there are 2 ways to color the circle loa left vertex of the triangle. Fifthly
and Sixthly, there are 3 ways each to color thetlas circles on the bottom line,
which has only one color excluded to use. Hencenbitiplication principle, there
are 4x3x 2x 2x 3x 3= 43. ways to color all six circles.

Q\/\/\/Q

Answer: 432 ways

12. In quadrilateralABCD, [IBAD =[BCD =90°. PointsE andF are on sideé&\D
and BC respectively andAB=5cm, CD =10cm, DE=8cm, BF =6cm, as
shown in the figure below. If the area of trianBIEF is 4 cnf less than the area
of triangleDEF. What is the area, in ¢yof triangleDEF?

A E D




[ Solution]
ConnectBD. We know the area of triangBRDE is %x DEx AB =—;x8x 5= 2C cnf.

The area ofBFD is %x BF xCD=—;><6><10= 3C cnf. Then the sum of areas of

triangle BEF andDEF is 20+ 30= 5(cnt. Since the difference of area of triangle
DEF andBEF is 4 cnf, hence the area of trianddEF is (50+ 4)+ 2= 27 cnf.

A E D

C Answer: 27 cnf

13. The numbers 1, 2, 3, 4, 5 and 6 are written orsthéaces of a unit cube without
repetition. Each face contains one number and uhe & the numbers in every
two opposite faces is 7. Put four such cubes sydside as shown in the figure
below, such that sum of every two numbers of etrytouched faces is 8. Find
the number marked with “?” in the figure.

5

1

[ Solution]
Since sum of numbers on opposite faces is 7, thempposite to 6, and 2 is opposite
to 5, and 3 is opposite to 4. The right face offtrst cube has number 3 or 4.
If it is 3, the left face of the second cube hasber 5, right face has number 2, left
face of the third cube has number 6, right facelhdeft face of the fourth cube has
number 7, which is a contradiction.
If it is 4, the left face of the second cube hasber 4, right face has number 3, left
face of the third cube has number 5, right facehdeft face of the fourth cube has
number 6, right face has number 1, which is theglaith mark “?" .
Answer 1

14. A mouse starts from the top left-most unit squaeek®d with 1”7, follows a route

to form the word 'MAS2019” by moving from one square to another square that

share a common side. How many different routesgtitesquares are there?
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[ Solution]

In the following table, each square is filled witle number of routes reaching it. The
number can be derived by recursion: each squdiieets with sum of the numbers in
adjacent squares with previous marks. From thestabkhows that the number of

different routes with length eight i84+ 34= 6¢.
11111
112344
1/3|6/10|14
1]4(10/20|34
4114|34

Answer: 68 routes

[ Marking Scheme}

Find correct number of routes to squares witM2: 6+ 4= 14, 5 points.

Find correct number of routes to squares with3: 10+ 10+ 4= 2§ 5 points.
Find correct number of routes to squares witll4:+ 20+ 14= 4¢ 5 points
Find correct number of routes to squares witl88+ 34= 6¢, 5 points.

15. An infinite sequence of numbers 1, 2, 3, 5, 8, 34,15, 9, 4, ... follows the
pattern such that starting from the third numbachenumber is equal to the units
digit of the sum of the two numbers in the sequanuaediately preceding it.
What is the 2019 number of the sequence?

[ Solution 1}

This recurrence sequence follows a pattern whersidenng the remainders of

numbers in the sequence divided by a fixed nungiace 10= 2x 5, we observe the

cases by dividing 2 and 5.

Considering remainders when each number of theesegudivided by 2, the pattern

is

1,0,1,1,0,1,1,0,1, ....

The period is 3.

Considering remainders when each number of theesegudivided by 5, the pattern

is

1,2,3,0,3,3,1,4,0,4,4,3,2,0,2,24,1,1,2,3,0, ....

The period is 20.

Since 2019 is divisible by 3, the remainder of2049" number when divided by 2 is

the same as remainder of the third number, whidh is

Since 2019= 20x 106- 1, the remainder of the 20%%umber divided by 5 is the

same as remainder of the"Il8umber, which is 0.

The 2018 number is a digit with remainder 1 when dividedwand remainder 0

when divided by 5, hence this number is 5.



[ Solution 2}
The first seventy terms of the sequence are
1,2,3,5,8,3,1,4,5,4,3,7,0,7,7,4,1,5,6,1,7,8,5,3,,89,1,99,8,7, 5,
2,7,9,651,6,7,3,0,3,3,6,9,5,493,2,5,7,2,9,1,0,1,1,2,3,5,8, 34,1
We can observe that it is a recurrence sequentepsiiod 60.2019= 60x 33 3|
so the 2019 term is same as the"38rm, which is 5.

Answer: 5
[ Note)
The sequence is formed by the unit digits of Filsehaequence with period 60.

[ Marking Scheme}
Find periodic pattern of parity of the sequenc®,iS points.
Find periodic pattern of the remainders dividedbhyf the sequence is 20, 5 points.
(Or find the sequence has period 60, 10 points.)
Find the correct answer without a reasoning, 1@tsanly.



