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Solution to
Sixth International M athematics Assessment for Schools
Round 1 of Upper Division

1. What is the value ofl62+ 1620+ 620+ 2018

(A) 9459 (B) 9639 (C) 9819 (D) 9999 (E) 10089
[ Solution]
162+ 1620+ 620% 2016 9000 980 90=9 9999

Answer: (D)

2. Which of the following five expression is correct?

(A) 1.2x3.4=1% 3.4 (B) 0.98x0.9% 0.99 (C) % %‘<%——411
(D) 10.4x 0.k 1.04 (E) 11x1.1>1.1
[ Solution)

In (A) : 12x 3.4 is ten timesl1.2x 3.4, so the equation is incorrect.

In (B) : Since 0.98< 1 and when a positive number multiply a positive bem
less than 1, the product will become smaller, gartlequality is
incorrect.

In (C): L —1——1 1 =—l——1 so the inequality is incorrect.

2 3 6 12 3 4
In (D) : A number multiply 0.1 can be viewed as movinglgsimal point to one

digit left. After moving the decimal point of 10td one digit left, the
number becomes 1.04. So the inequality is incarrect
In(E): 1.1>1 when a positive number multiply a positive numbezater than
1 the product will become larger. So the equatsocoirect.
Answer: (E)

3. The diagram below shows the seven pieces in thssicl&hinese
puzzle called Tangram.

Which of the following five figures is not composetth a set of
Tangram pieces?

(A) (B) (C)

W Z




(D) (E)

[ Solution)

A set of tangram pieces includes two unit isoscetgg-angled triangles, one 2-unit
iIsosceles right-angled triangle, one 2-unit pal@djeam, one 2-unit square and two
4-unit isosceles right-angled triangles, as shoealow:
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In (B), there is one less 1-unit isosceles righglaa triangle and one more 2-unit
iIsosceles right-angled triangle. So (B) is not cosgal with a set of Tangram pieces.

Answer: (B)

4. Alarge truck can carry 6.3 tons and costs 100Gdoto rent. A small truck can
carry 2.1 tons and costs 400 dollars to rent. dagport 12.6 tons, how much
cheaper if only large trucks are rented, comparé@t wnly small trucks are
rented?

(A) 100 (B) 200 (C) 250 (D) 350 (E) 400

[ Solution)

If all of 12.6 tons are carried by large truckgritwe needl2.6+ 6.3= Z large

trucks and must pay® x1000= 200( dollars. If all of 12.6 tons are carried by small
trucks, then we need2.6+ 2.1= ¢ small trucks and must pagx 400= 240(

dollars. The fare of only large trucks are renee@400- 2006= 40 dollars cheaper
than only small trucks are rented.

Answer: (E)



5. Mick is in one of the eight squares round a hows® the house is to his
north-west. On which square is Mick?

a b C N
d ﬁt e T
f g h
(A) a (B) c (C) f (D) h (E)d

[ Solution]
The house is at Mick’s north-west, hence Mick ithathouse’s south-east. Shown
as the figure below. So Mick is m
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Answer: (D)

6. The table below summarizes the results of a test ¢ertain class. What is the
total score of this class?

Summary of the results of a test

No. of students| The highest scoréhe lowest scoreThe average score

42 100 16 84.5
(A) 672 (B) 3528 (C) 3549 (D) 4200 (E) 4872
[ Solution)
The total score of this class B4.5x 42= 354,
Answer: (C)
7. How many positive common divisors do 192 and 12@:Ra
(A)1 (B) 2 (C) 6 (D) 8 (E) 10

[ Solution]
Observe that192= 2 x = and 120= 2 x 3x E, so the largest common divisor is

2° x 3= 24. Hence all of the divisors of 24 are the commosistir of 192 and 120.
Since 24= 2x 3 has (3+1)x (1+ 1)= & divisors, 192 and 120 also have 8 common

divisors.
Answer: (D)



8. Inreading a story book, Lance reads one page saxk day than the preceding
day. On the fourth day, he reads 39 pages. Aftiy3, he still has 48 pages to go.
How many pages are there in this book?

(A) 351 (B) 399 (C) 360 (D) 408 (E) 432
[ Solution]

Since Lance reads 39 pages on the fourth daydus 189— 3= 3€ pages on the first

day. So he has read 36, 37, 38, 39, 40, 41, 4and 314 pages in the first nine days.

Thus there are36+ 37+ 38+ 3% 4G 4% 42 48 44 48 4 pagesinthis

book.

Answer. (D)

9. The contents of the five boxes are labeled. A isadlrawn at random from each
box. From which box is the drawn ball most liketytte red?

(A) (B) (C)
DO > >
3 red balls 2 red balls 2 red balls
4 black balls 3 green balls 4 blue balls
(D) (BE)
> >
3 red balls 3 red balls
3 yellow balls 2 white balls
[ Solution]

For the box in (E), the number of red balls is tggethan the number of white balls,
so the possibility to take red ball is greater thati. For the other options, the
number of red balls is less than or equal to theber of balls of other colors. So the
ball drawn from the box in (E) is most likely to fe=l.

Answer: (E)

10. Gasoline costs 6 dollars per liter. A car uses U8 for every 100 km. What is
the largest integral number of km that can be aavith 200 dollars worth of
gasoline?

(A) 416 (B) 417 (C) 418 (D) 419 (E) 420
[ Solution)

The car can be adde?00+ 6:%) liters. Since the car uses up 8 liters for every

100 km, it can run%) +8x100= %0: 41@5 km at most. The largest integral

number of km that can be covered with 200 dollavsthvof gasoline is 416.
Answer  A)



11. The chart below shows the sale figures of a cema@nchandise in 2014 and
2015 by the season. How many more items were s015 than in 20147

Sales charts of a merchandise

items
270
250 > -
200 2’,///253\5“ 205
157 210
Sales 150 :/// — 180 o— 2015
50
1% Quarter 2" Quarter % Quarter 4" Quarter
(A) 23 (B) 48 (C) 85 (D) 90 (E) 110
[ Solution 1]

157+ 235+ 27+ 205 8€ items were sold in 2014 ant34+ 210+ 233 186 7¢
in 2015. S0867- 757= 11( more items were sold in 2015 than in 2014.

[ Solution 2]

157-134= 2 more items were sold in the first quarter of 2@i&n in the first
quarter of 2014,235- 210= 2f more items were sold in the second quarter of 2015
than in the second quarter of 201270—- 233= 3" more items were sold in the third
qguarter of 2015 than in the third quarter of 20d 205- 180= 2! more items
were sold in the fourth quarter of 2015 than inftheth quarter of 2014. So

23+ 25+ 37+ 25 11 more items were sold in 2015 than in 2014.

Answer: (E)

12. Fanny has 20 coins each worth 5 pence. Trading sdntieem for coins each
worth 2 pence, she ends up with 32 coins. Thentrsloes some more 5-pence
coins for coins each worth 1 penny, and now she 3tagoins. How many
5-pence coin does Fanny still have?

(A)5 ) 6 (C) 7 (D) 8 (E) 9

[ Solution)

Two 5-pence coins can be exchanged with five 2-peoms and hence there are 3
more coins after such an exchange. Since FannyBBas20= 12 more coins after
the first trading, she has takdi2+ 3x 2= ¢ 5-pence coins for the first trading.
Similarly, one 5-pence coin can be exchanged with I-penny coins and hence
there are 4 more coins after such an exchange. #¢tond trading, Fanny has
56— 32= 2<¢ more coins, so she has takéd+ 4= € 5-pence coins for the second
trading. Thus she still hav@0-14= € 5-pence coins.

Answer: (B)



13. Every pair of the numbers from 1 ds added, and there are 215 different sums.
What is the value af?

(A) 100 (B) 105 (C) 108 (D) 109 (E) 215

[ Solution)

The largest sum of each pair of the numbera is(n—1)=2n-1 and the smallest

sum of each pair of the numbersis 2= 3, so the possible values of the sum of

each pair of the numbers are all of the integens 8 to 2n—1. There are2n-3
different sums. So2n- 3= 21%, i.e., n=109.
Answer: (D)

14. In a library, 12.1% of the books are fictions. Afte800 fictions and 2400
non-fictions go on loan, only 12% of the remainingoks are fictions. How
many books are there in the library initially?

(A) 1296000 (B) 1582200 (C) 1800000 (D) 1586400 (E) 1291800
[ Solution)

Assume that there arebooks in the library now. So the number of thgioal

fictions is
xx12%+ 1800= k+ 1806 240 12.1

Hence x=129180( Thus there ared291800+ 1808 24086 12960 books in the

library initially.

Answer: (A)

15. How many two-digit numbers are there such that wB@# is divided by the
two-digit number leaving the remainder 24?

(A)5 (B) 6 (C) 7 (D) 8 (E)9
[ Solution)

Since the remainder is 24, the required two-digihbers must be greater than 24.

Observe that304= 280+ 2¢ so we factorize 280 into prime factorg80= Z x 5x 1.

Thus the required two-digit numbers aPéx 7= 2€, 5x 7= 35, 2°x5=4(,

2°x7=56 and 2x5x 7= 7(C. There are 5 such two-digit numbers.

Answer: (A)

16. On the table is a regular hexagon and a squaresit@iee
AB of the hexagon coincides with the siH& of the
square. With the hexagon fixed, the square rottesit
a common vertex until another side of the hexa
coincides with another side of the square. How m B(F)
such rotations will it take to bringF back toAB again?

(A) 20 (B) 18 (C) 12
(D) 10 (E) 6
[ Solution)

In order to bring=eF back toAB again, the number of rotations must be a common

multiple of the number of sides of a regular hexagod the number of sides of a

square. Since the least common multiple of 6 aisdl2, we need to rotate at least 12

times to bringeF back toAB again.

AE

Answer C)



17. In a standard clock, the angle between two of #sds is the
angle they form which is 180° or less. In whichlo# following

be greater than or equal to the angle betweendhbe dnd the \
second hand?

(A) 06:00: 15 (B) 10:10: 30 (C)12:30:18
(D) 14:50: 00 (E) 20:20:00
[ Solution)
Since 1 hour = 60 minutes = 360 seconds, the sdtamd turns6° per second, the

minute hand turng).1° per second and the hour hand tti%% per second.

In (A) : At 06 : 00 : 00, the hour hand points to 6, the minute and stbands
point to 12. After 15 seconds, the second handtptm3, the hour
hand points to the right of 12 and the minute hawidts to the left of 6.
But the minute hand turns faster than the hour hemthe angle
between the minute and second hands is less teaantile between the
hour and the second hand.

In (B) : At 10: 10: 00, the hour hand points to a point between 10l4nthe
minute hand points to 2 and the second hand poih? t After 30
seconds, the second hand points to 6, the minuig p@ints to the right
of 2 and the hour hand still points to a point ldw 10 and 11. So the
angle between the minute and second hands isiasghe angle
between the hour and the second hand.

In (C): At 12: 30: 00, the hour hand points to the middle of 12 anthd,,
minute hand points to 6 and the second hand ptritg. After 18
seconds, the angle between the minute and secowid s
180 + 0. x 18- 6°x18= 73.8 and the angle between the hour and

L Ox 18= 92.8%. So the angle

the second hand i§°x18- 15 - T

between the minute and second hands is less thantfle between the
hour and the second hand.

In (D) : At 15: 00 : 00, the hour hand points to 3, the minute and stbands
point to 12. 10 minutes ago, the minute hand pdot0, the hour hand
points to a point between 2 and 3 and the second $i#l points to 12.
So the angle between the minute and second hatelsithan the angle
between the hour and the second hands.

In (E) : At 20 : 20 : 00, the hour hand points to a point between 8 ariake9
minute points to 4 and the second hands point 1&b2he angle
between the minute and second hands is greatettthangle between
the hour and the second hand.

Answer: (E)



18. A sack of 5 kg of rice costs 48 dollars. A sack0fkg costs 92 and a sack of 25
kg costs 210 dollars. If we want the average cestkg of rice to be 9 dollars,
how many sacks of rice do we have to buy?

(A) 4 (B) 5 (C) 6 (D) 7 (E) 8
[ Solution)

For a sack of 5 kg of rice, the price per kgd8+ 5= 9.€ dollars. For a sack of 10 kg

of rice, the price per kg i92+10= 9.2z dollars. For a sack of 25 kg of rice, the price

per kg is 210+ 25= 8.z dollars. The prices per kg for a sack of 5 kgicé and for a

sack of 10 kg of rice are both greater than 9 dgllso we need to buy at least one

sack of 25 kg of rice.

If we buy exactly one sack of 25 kg of rice, thealgrice is 25% (9—- 8.4)= 1¢

dollars less than the total price such that theamescost per kg of rice is 9 dollars.
Since the price of a sack of 5 kg of rice and theepof a sack of 10 kg of rice are
respective 48— 9x 5= & dollars and92- 9% 10= 2z dollars more than the total price
such that the average cost per kg of rice is adglwe need to buy as many sacks of
5 kg of rice as possible so that the total numibeaoks is as less as possible.
Observe thatl5+ 3= 5, so we need to buy 5 sacks of 5 kg of rice sottltaaverage
cost per kg of rice is 9 dollar§hus we need to buy at leaSt-1= 6 sacks of rice.

If we buy at least two sacks of 25 kg of rice, tibi@l price is at least

50x% (9- 8.4)= 3( dollars less than the total price such that trexaye cost per kg of

rice is 9 dollarsSince the price of a sack of 5 kg of rice and theegpof a sack of 10
kg of rice are respectivé8— 9x 5= & dollars and92—- 9x 10= Z dollars more than
the total price such that the average cost peff kg®is 9 dollars, we need to buy as
many sacks of 5 kg of rice as possible so thatdtad number of sacks is as less as
possible. Observe tha®0+ 3= 1(, so we need to buy at least 10 sacks of 5 kgeef ri
so that the average cost per kg of rice to be BudolThus we need to buy at least
10+ 2= 12 sacks of rice.

Thus we have to buy 6 sacks of rice.

Answer: (C)
19. How many different rectangles (including squares) i
different positions are there in the diagram below?
(A) 25 (B) 26 (C) 27
(D) 28 (E) 29 EEl
[ Solution)

In the diagram, there are four kinds of rectangles:

(i) those formed by one rectangle (including square
there are 14 such rectangles in different posstion

(i) those formed by two rectangles (including sea

in , there is one such rectangle; , theanother such rectangle;

in , there are 4 such rectanglesj ip erdlare 4 such rectangles;

so there are 10 rectangles in different positions.



(i) thopse formed by three rectangles (includsagare):

in , there are 2 such rectangles.

(iv) those formed by four rectangles (including a@iag):

in , there is 1 such rectanglej in , €hierl such rectangle;

so there are 2 rectangles in different positions.
Thus there are totall§4+ 10+ 2+ 2= 2¢rectangles in different positions.
Answer: (D)
20. In each of the five diagrams, there are four cgaleth respective radii 7, 6, 3
and 2 cm. For which diagram is the area of the omerlapping part of the
largest circleequal to the total area of the non-overlappingspairthe other three
circles?
(C)

RIS
% O

[ Solution)
Observe that the radii of the four circles are 76om, 3cm and 2cm and that

7> =6°+ F+ 2°. Thus the area of the largest circle is equahéosum of the areas of
the other three circles.
If two circles overlap, the areas of the overlagpiegion in each circle are equal. So
when the three smaller circles overlap with thgeat circle with no overlapping
parts between any two of the three smaller cir¢tesarea of the overlapping part of
the largest circle is equal to the total area efdherlapping parts of the other three
circles.
If there are no overlapping parts between any titbethree smaller circles, then
the area of the non-overlapping part of the largeste is equal to the area of the
largest circle minus the overlapping part of thgéat circle. The total area of the
non-overlapping parts of the other three circlesgsal to the total area of the other
three circles minus the overlapping part of thgdat circle. In order to make the area
of the non-overlapping part of the largest circd@a to the total area of the
non-overlapping parts of the other three circlesnged to make the area of the
largest circle equal to the total area of the otheze circles and there are no
overlapping parts between any two of the three lemailrcles.



Hence only (A) satisfies the conditions becausecthee overlapping parts between

the smaller circles in the other options.

Answer: (A)

21. Every student in a class is either in the matharsatiub or the language club,
and one third of them are in both. If there ares@lents in the language club, 4
less than the number of students in the mathematits how many students are
there in this class?

[ Solution]

From the conditions, there ar22+ 4= 2€ students in the mathematics club.

Suppose there arestudents in the both clubs, then there arst@dents in this class.

So 22+ 26-x= X. Thus x=12 and hence there arE2x 3= 3€ students in this

class.

Answer: 036

22. The numbers 1 to 9 form a 3 by 3 table. The sunewary pair of adjacent
numbers along a row or a column is computed. Wah#te largest total of these

sums?
A| B | C
E | F
G| H |
[ Solution)

Mark A, B, C, D, E, F, G, H andl to represent the numbers in the squares as shown i
the figure. From the conditions, when we add athef sumsA, C, G andl are added
twice, B, D, F andH are added three times a&ds added four times. To find the
largest totalE should be 9 and, C, G andl should be 1, 2, 3 and 4. So the largest
total of these sums i§l+ 2+ 3+ 4)x 2+ (5+ 6+ # 8 F 8 4 13

Answer: 134
23. The diagram below shows a square of side lengtbhn20with three semicircle

drawn inside it, with three of its sides as diamet&Vhat is the area, in émof
the shaded region@Take 7=3.14)

[ Solution) @ @

Draw a semicircle with the fourth side of the squas diameter,
as shown in the figure. Observe that the areaseofdgions

marked by@, @ @ and @ are all equal, so we can © @)
move the region@ and @ to regions@ and @

Thus the area of shaded region is equal to theadr@aemicircle with a side of the

square as diameter, which 1%377(2—20)2 :—;x 3.14x 100= 15cnf.

Answer: 157



24. The International Article Number has 13 dighBCDEFGHIJKLM. HereM is a
check digit. LetS=A+3B+C+3D+E+F +G+H +1+IJ+K+ L. If S
Is a multiple of 10, theM is chosen to be 0. Otherwise it is chosen to be
M =10-t wheretis the remainder obtained wh&nms divided by 10. The Code
for a certain Article Number is 690102M9017. What is the missing digit?

_ 901020409017
[ Solution)

From the conditions, we have
S=6+3x+ 0+ XH O X 20 3|+ & 89 0B84 #R2xB].
Since M =7, 10- 7= 3 is the remainder obtained when +#2x[3 is divided by
10. Thus the units digit of X3 | is 1. So[ |]=7.
Answer: 007
[ Note)

The International Article Number is a code so that
A+3B+C+3D+E+F +G+H+I+ J+K+ 2 +M isdivisible by 10.

25. When a three-digit number is increased by 1, tme isudivisible by 15. When it
is decreased by 3, the difference is divisible byI8 sum of it and the number
obtained from it by reversing the order of the wigs divisible by 10. What is
this number?

[ Solution)
Suppose the three-digit number .

Since apc plus 1 is a multiple of 15, it is also a multipie5. So c=4 or 9.

Since gbc minus 3 is a multiple of 8ghc is odd. Soc#4 and hencec=9.

Since abc +cba is a multiple of 10,a+c=10 and hencea=1.

Thus the three-digit number 9. 1p9 plus 1 is a multiple of 15, so it is also a
multiple of 3. Thusb=1, 4 or 7.

Since 1h9= 8n+ 2, 1b6=8n. But b=1 or 4 cannot satisfy the given condition. So

the three-digit number is 179.
Answer: 179



