WORLD MATHEMATICAL OLYMPIAD

The test is 90 minutes long
You may NOT use a calculator
You will need: pen, pencil, rubber and ruler
Try to answer all the questns.

Write all your answers and working on the test paper — do not use any rough paper.
Check your work carefully.
Raise your hand if you have a questmn.
Cheatiy wllresu tinfdlue

Sample test

Time: 90 min.

Multp e doi e | Marks Fill'in the blanks | Marks Short answer Marks
questins questins questins
1 /8 1 /6 1 /10
2 /8 2 /6 2 /10
3 /6 3 /6 Total /20
4 /8 4 /6
Total /30 5 /6

Total /30

Total score
/80




Time: 90 min.
Multid e G1oi @ Q estios

1. There are fie BitthMn ey ndes, 5 £0, £0, ) ad £00. Te hd git d ech nde istle sae
at 65 mm, but the length of each note increases by 7 mm as the denominatin irtreases. For
example, the height of the £10 and £5 notes are the same, but the length of the £10 note is 7 mm
longer than the £5 note. What is the diffrence tetve en the aeas o tre £100 rote and the £10
note?

(A) 455 mm?  (B) 910 mm?

(C) 1365 mm2 (D) 1820 mm? (E) 2275 mm?

8 marks

2. A shopping website automatial ly sends out prow tical ewi |stoitscustaar s in500 hour
intervals. If James received a promotmal e il fran tre we bsite lst Tuesday &, 9an vimen wll@
he receive his next email?

(A) Monday (B) Tuesday (C) Wednesday E"E |

(D) Thursday (E) Friday

8 marks

3. The following image is the layout of a pool table. The black segments of the pool table placed in
each corner are pockets. If a pool ball is hit in the directtn srown o thke ol tebl e idntifythe
pocket the ball will fall into. (Note: the ball will stay on a constant path unt itfd Isirto a pocket
and the ball will not veer offits mth Inaldi tin ven tle pwl @1 aes incotact vit htle ege
of the billiards table, the ball will refiet df tte edje at tie sae aml eas itht tle ede. )

1 2

(A) Pocket 1 (C) Pocket 3

(B) Pocket2 (D) Pocket 4

6 marks



Time: 90 min.

4. A department store held a discount event. For every £8 spent, customers received a red card. If
customers collect 8 red cards they can swap them for 1 blue card. If customers collect 8 blue cards
they can swap them for 1 Green card. If customers collect 8 green cards they receive
Customers who collect all four types of card will receive 1 discount card.

What is the minimum amount of money needed to be spent to receive 1 discount card?

(A) £4096 (D) 4680 _
Discount g
(B) 4608 (E) 4688 Card
(C) 4672
8 marks
Fill in the blanks 6 points. for each problem

1. Shaun mistakenly purchased 5 loaves of bread and 2 botts of m Ik so he raured the
merchandise and received a full refund. He then purchased 2 loaves of bread and 5 bottes d m k&
and the total came out to be £4.20 less than the refunded amount. Therefore, the price of 1 loaf of
bread is £ (write “less than” or “more than” afer the nunber) tre pie d 1
botte d m Ik

6 marks

2. There are two ways Steph can travel back and forth between her home and school. She can walk to
school and then take the school bus home, or she can take the bus to school and then walk home
from school. These two ways both take 40 minutes each in total. If the tia it tskes to g to school
and back home taking the bus both directms is2 m ntes, it tekes m nte to val kE
both directins .

e . _@ | 6 marks



Time: 90 min.

3. Thisis the mixing chart for the Smoothie factory to make their fruit smoothie drinks.

a) How much beetroot juice is needed to make 100 litres of ‘Beetarama’?

b) How much kiwi juice is needed to make 620 litres of ‘Mean green’?

c) How much strawberry juice must be added to 60 litres of orange juice
to make ‘Sunshine sprite’?

6 marks

4. The following menu is displayed in front of a restaurant. If 4 adults and 3 children under the age of
12 eat together, the minimum amount they have to pay is £

Adult £30
Children(Under 12) £25
Family Set A (1 adult, 1 child) £45

Family Set B (2 adults, 1 child) £70

6 marks

5. Two hikers walk at a speed of 4 km/h on level ground with a distance of 12 km between them. They
come upon a hill and the two hikers both climb the hill at a speed of 3 km/h. When both hikers are
on the uphill road, the distance between the two hikers is km.

ce §°

[

-

6 marks



Time: 90 min.

Short Answer Questins 1 0 wirts. fo ech pdl en

1. Students in the same class parti @te inthe sw mi @y and/a the b k iy oconp etitmevents. Hif
the students parti @ate in ot h events, and tre runb er d students mr ttipetingi N the swnmin g
event equals the number of students partii @tirg i nthe biking event. If the nutbe r o stukents
parti @tirg intle swmmngeent is2 Jat istle tdal nnber o stcents intle clas?

Students

6 marks

2. In each of the cells of the 6 x 6 chart below, one of the numerals 2, 0, 1, and 5 can be inserted. In
each row and column, one-digit numbers, two-digit numbers, three-digit numbers, and four-digit
numbers may be inserted with blank cells separatiy nunb ers. The nunb ers to tre ridit and
bottm of tle chart rgresent the sum of the nunbersinthe respectverowor ocolum and
numbers that are two or more digits may not start with the numeral 0. The picture on the right is a
sample of a chart completed following the conditins. @np | de tre dart o tre ldt

2015 1 | 21310 1230

503 . 112 10 |4z

206 3| 11210 123

521 'L3 011 2 1303

521 210 1(3 |33

71 0] 312171 |321
126 53 162 36 63 36 24 | B13210 24 42 231

6 marks



Time: 90 min.

Answers:

[Multj e Croi ;e R dbl @13 ]

Ll S

(C) 1365
(B) Tuesday
(B) Pocket 2
(D) 4680

[Fill in the blanks]

1

The second time, Jason bought 3 more bottles of milk and 3 less loaves of bread. Since he paid $4.20 less
the second time, we can deduce that 1 loaf of bread is more expensive than 1 bottle of milk by $4.2—+
3=%$1.40.

Answer = $1.40 more than

The total amount of time it takes Steph to travel to school and back by walking and taking the bus is 80
minutes. But, the time it takes to go back and forth by bus only is 20 minutes. Therefore it takes 80-
20=60 minutes to walk both ways to and from school.

Answer = 60 minutes

a) 100/4 =20
20x3 =60
=60 liters

b) 620/10 = 62
62x6 =372
=372 liters

C) 60/4=15
15x2 =30
=30 liters

In order for 4 adults and 3 children under the age of 12 to eat at the lowest price possible, they need to

maximize the number of family sets ordered.
(1) If they order 2 Family Set A and 1 Family Set B the total price is £45><2+£70><1=£160;
(2) If they order 2 Family Set B and 1 Child meal the total price is £70x2+£25=£165; and

(3) If they order 3 Family Set A and 1 Adult meal the total price is £45x3+£30=£165.



Time: 90 min
Other combinations from the above all result in the price increasing, and so the minimum amount they

have to pay is £160.

Answer = £160

The distance between hikers is 12 km. As such, when the first hiker starts climbing the hill, the second
hiker is 12 km behind. The second hiker is still walking at a speed of 4 km/h and needs to walk for 12—+
4=3 hours to reach the start of the hill. In the meantime, the first hiker is climbing the hill at 3 km/h, and
so in that same 3 hours can only travel 3x3=9 km. Therefore, by the time the second hiker reaches the hill,
the distance between the hikers has decreased to 9 km.

Answer = 9 km

[Short Answer Problems]

1.

Half of the class participates in both events and since the number of students participating in swimming
is the same as those participating in biking, the sum of these students equals 1/2 of the total number of
students in the class. The nhumber of students participating only in the swimming event is equal to 1/4 of
the total number of students, and the number of students participating only in the biking event is also
1/4 of the total. As such, the number of students participating in the swimming event represents 3/4 of
the total number of students in the class. 24 students participate in the swimming event. Therefore, the

total number of students in the class is 24—+3/4= 32.

2|0 1|3 2015
| 5| 0| 2| 503
2| 0|1 5 | 208
0 31211 521
512 |0 1| 521
511 L

126 53 152 A5 53 a5



