Mathematical Kangaroo 2015
Group Junior (Grades 9 and 10)
Austria - 23. 3. 2015

- 3 point questions -’

1. Which of the following numbers is closest to the product of 20-15 x 51-02?
(A) 100 (B) 1000 (C) 10000 (D) 100000 (E) 2000000

2. After mum had hung the t-shirts on the washing line for drying, her son hung a single sock between each
two t-shirts. Now there are 29 pieces of clothing on the line. How many of them are t-shirts?
(A) 10 () 11 (C) 13 (D) 14 (E) 15

3. The grey areas of the square with side length a are bounded by a semi-circle
and two quarter-circles respectively. What is their total area?
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4. Anna, Beate and Cindy buy a bag of 30 biscuits together. They get 10 biscuits
each. But Anna has paid 80 cents, Beate 50 cents and Cindy 20 cents. How many
more biscuits should Anna have got, if they had shared them in proportion with
the amount they had each paid?

(A) 10 (B) 9 (C)8 (D)7 (E) 6

5. Mr. Hide wants to find a treasure that he buried years before. He can only remember that he buried the
treasure at least 5 m away from the hedge and no more than 5 m away from the oldl pear tree. Which

picture shows best the area where Mr. Hide has to look for the treasure?
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6. What is the unit digit of2015% + 2015° + 2015 + 2015°?
(A)1 (B)5 (€)6 (D)7 (E)9

7. There are 33 teenagers in a class. Their favourite subjects are either computing, PE or both. Three of
them like both subjects. There are twice as many teenagers who only like computing as teenagers who like
PE only. How many of them like computing?

(A) 15 (B) 18 (C)20 (D) 22 (E) 23

8. Which of the following numbers is neither a square nor a cubic number?
(A) 613 (B) 5% (C) 4™ (D) 3¢ (E) 2°

9. Herr Waxi buys 100 candles. Each day he burns down one candle. From the left overs of seven burned
down candles, he can always make a new candle. After how many days does he have to buy new candles?
(A) 112 (B) 114 (C) 115 (D) 116 (E) 117



10. A pentagon is called convex if all its internal angles are less than 180°. The number of right angles in a
convex pentagon is n. Which of the following lists is a complete listing of all possible values of n?
(A)1,2,3 (8)0,1,2,3,4 (©0,1,2,3 (D)O,1,2 (E)1,2

- 4 point questions-

11. In the diagram one can see my decision-die in three different
positions. What is the probability | get a ,YES“, when rolling this die
once.

(A)5 (8)5 (€2 (D) ()2

12. The side lengths of each of the small squares in the diagram are 1. How long is the ¢
shortest path from ,Start” to ,Ziel”, if you are only allowed to move along the sides
and the diagonals of the squares?

(A)2/5  (B)V10 + V2 (C)2 + 2v/2 (D) 4v2 (E) 6
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13. Each inhabitant of a distant planet has at least two ears. Three inhabitants called Imi, Dimi and Trimi
meet in a trendy crater. Imi says: ,| can see 8 ears.” Dimi then replies: ,| can see 7 ears.” Finally Trimi says:

,Strange, | can only see 5 ears.” None of them can see their own ears. How many ears does Trimi have?
(A)2 (B)4 (€)5 (D)6 (E)7

14. A cuboid shaped container has a square base with side length 10 cm. It is filled up to a height h with
water. Now a metal cube with side length 2 cm is put inside. It sinks to the bottom of the container. The
water now reaches to the top corner of the metal cube. Determine h!

(A)1-92 cm (B) 1-93 cm (C) 1-90 cm (D) 1-:91 cm (E) 194 cm
15. The square ABCD has area 80. The points E, F, G and H are on the sides of 4 E B
the square and AE = BF = CG = DH.
How big is the area of the grey part, if AE = 3 X EB ? H
(A) 20 (B) 25 (C)30 (D) 35 (E) 40
16. If the whole number age of a father is multiplied by the whole number
age of his son, one obtains 2015. Both are born in the 20" century. How big ¥a
is the age gap between father and son?
(A) 26 (B) 29 (C) 31 (D) 34 (E) 36
D G C

17. Four objects g, b, ¢, d are placed on a double
balance as shown. Then two of the objects are
exchanged, which results in the change of position
of the balance as shown. Which two objects were
exchanged?

(A)aand b (B) band d (C)bandc (D)aandd (E)aandc

18. It is known that the solutions of the quadratic equation x> — 85x + ¢ = 0 are prime numbers.
What is the digit sum of c?
(A) 12 (B) 13 (C)14 (D) 15 (E) 21

19. How many three-digit positive whole numbers are there, where the digits when placed side by side
always differ by 3?
(A) 12 (B) 14 (C) 16 (D) 20 (E) 27



20. Which value of the variable n is a counterexample to the statement ,If n is a primme number, then exactly
one of the two numbers n—2 and n + 2 is a prime number.”“?
(A) 11 (B) 19 (C)21 (D) 29 (E) 37

|- 5 point questions -|

21. In the diagram we can see seven sections which are bordered by three circles. One ‘

number is written into each section. It is known that each number is equal to the sum

of all the numbers in the adjacent zones. (Two zones are called adjacent if they have v v
more than one corner point in common.) Which number is written into the inner area?

(A) 0 (B) —3 (€)3 (D) —6 (E) 6 '

22. How many two-digit numbers can be written as sum of exactly six different powers of two? (Hint:
Powers of two are 2°, 2%, 2%, ...)
(A)O (B)1 ()2 (D)3 (E) 4

23. Petra has three different dictionaries and two different novels on her bookshelf. In how many different
ways can she arrange the books, if all the dictionaries should stay together and likewise the novels as well?
(A) 12 (B) 24 (C)30 (D) 60 (E) 120
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24. Lines parallel to the base AC of triangle ABC are drawn
through X and Y. In each case, the areas of the grey parts are

equal in siz. The ratio BX: XA = 4: 1 is known. What is the ratio Y
BY:YA? Y
(A)1:1 (B) 2:1 (€)3:1 (D)3:2 (E)4:3
A C A C

25. In a right-angled triangle the angle bisector of an acute angle splits the opposite side into segments of
length 1 and 2 respectively. How long is this angle bisector?

(A) V2 (B) V3 (C) V4 (D) V5 (E) V6

26. A two-digit number with the digits x, y, can be written in the form Xy. Let a, b, c be different digits. In
how many way can the digits a, b, c be chosen, so that ab < bc < ca?
(A) 84 (B) 96 (C) 125 (D) 201 (E) 502

27. If one of the numbers 1, 2, 3, ..., n — 1, n, is crossed out, the average of the remaining numbers is
4-75. Which number was crossed out?
(A)5 (B) 7 (C) 8 (D)9 (E) The number cannot be determined for certain.

28. The ant Tanti starts an adventure at a vertex of a cube with side length 1.

She wants to walk along each edge of the cube at least once and return to the starting point at the end.
What is the minimum possible length of her walk?

(A) 12 (B) 14 (C) 15 (D) 16 (E) 20

29. Ten different numbers are written down. Each number which is equal to the product of the other nine
numbers can then be underlined. What is the maximum amount of numbers that can be underlined?
(A)1 (B) 2 (C)3 (D)9 (E) 10

30. Several points are marked on a straight line. Then all possible connecting lines between each two points
are drawn. One such point lies within exactly 80 of those connecting lines, and another one lies within
exactly 90 of those. How many points were marked on the straight line?

(A)20 (B)22 (C)80 (D)90 (E) Not enough information given to determine an answer.



