Junior Mathematical Olympiad - 2011
_ December 04, 2011 L
Answer all questions. Give justification to your answer.

Use of calculator (in any form) is not allowed.
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Answer all questions

. A shopkeeper enhances the cost price of an article by 50 % and while selling allows two

successive discounts of 20 % and 30 % to the customer. Determine the profit or loss on
the article. (51
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There are two containers out of which one contains exactly 16 litres of water and the
other contains exactly 9 liters of water. There is no measuring mark on the containers.
Using only the two containers determine how to bring 6 litres of water from a pond.  [5]
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. Inabagthere are 13 red, 5 blue, 1 white and 9 green balls. Without looking in to the bag

determine the least number of balls that can be drawn such that three of them are of same
colour. (5}
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. Find for how many positive integers n with n < 100, 2° + 5n% is the square of an integer.
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In the diagram, AXYZ is isosceles with XY = XZ. Also, point

W is on XZ so that XW = WY = YZ. Determine the measure of W
ZXYW. (51
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Determine how many positive integers less than 400 can be created using only the digiis
1, 2 or 3 with repetition of digits allowed. [57
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Squares ABCD and EFGH are equal in area. Vertices [5]
B, E, C and H lie on the same straight line. Diagonal 4
C is extended to J, the mid point of GH. Determine the
ratio of the shaded portion of the two suqares.
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A and B start from two places X and Y respectively, that are 60 K.M. apart. If A and B
travel at uniform speed of 80 K.Ms. and 20 K.Ms. per hour respectively, and return back
immediately to their respective places after reaching Y and X respectively, then how
often and at what distance from X, shall they meet ? [5]
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Two numbers @ and » with o <a <1 and 0 <b < | are chosen at random. The number ¢
is defined by ¢ =2a+ 2b. The numbers @, b and c are each rounded to the nearest integer
to give 4, B and C, respectively (For example, if a=0.432 and b=0.5, thenc = 1.864,
and so A =0, B=1and C =2). What is the probability that 24 +2B=C ? [5]
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I bought a new plant for my garden Anika said it was a red rose, Bill said it was a purple
daisy and Cathy said it was a red dahlia. Each person was correct in stating either the
colour or the type of plant what was the plant that I brought ? [5]
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. A palindrome is a positive integer that is the same when read forwards or backwards. For

example, 545 and 1331 are both palindromes. Find the difference between the smallest
three digit palindrome and the largest three digit palindrome. [3]
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For which positive integral value of m, — 1 will be closest 0 0.01 ? [3]
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In the addition of the three-digit numbers shown, the letters 4, B, C, D and E each represent
a single digit.
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Find the value of A + B+ C+ D+ E. [5]
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From the figure shown, three of the nine squares are to be
selected. Each of the three selected squares must share a
side with at least one of the other two selected squares. Find I
in how many ways this can be done ? [5]
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In the trapezium ABCD (see figure) AC = BD. Show
that AD = BC. [5]
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. Let n be the largest integer for which 14 » has exactly 100 digits. Counting from right to

left, find the 68th digit of n. (5]
C6R RAITIR 7 IS YOG ASQLRR AHI €2 14 1 @ 100
P Qe QW | 99 dea 9eg 2ied 2IR6g QIRIeY.

adal 2 90 CIE2ER SNl 1 60 68 07 USE Q' ? Q
. In the diagram, PR, PS, OS, OT and RT are straight line " A g
segments. OT intersects PR and PSat Uand V, respectively. P Tg R
If PU= PV, ZUPV = 24°, Z/PSQ = x° and ZTQS =y, Vv
find the value of x+y [5]
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John lists the integers from 1 to 20 in increasing order. He then erases the first half of the
integers in the list and rewrites them ini order at the end of the second half of the list. Find
the integer in the new list which has exactly 12 integers to its left. [5]
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A swimmer is swimming up a river against the curent. Next to bridge A he loses an empty
water bottle. Twenty minutes later he notices the loss and turns around. He finds the
water bottle by bridge B. Knowing that the distance between two bridges is 2 K.M. how
fast is the river flowing ? 4]

P66 ABQIRIQT Q1R 62106 EYRER LRI AR A IR CISER SIFQ SR S
CRIORE QUdsiRi |1 20 A8 U6a 62 6Qlen NATR! Fall FIFRI C6a BIg U FAES
Q6T A6 QRAF 69100 ULPPES LG LG KR B 69IR AIKER €QIORTR USER | A
8 B 6917 ClI6R 90 2 §.8. | 991R 64I0Q 696 6860 ?

Begin with any two-digit positive integers and multiply the two digits together. If the
result product in a two-digit number, then repeat the process. When this process is repeated,

all two digit numbers will eventually become a single digit number. Once a product
results in a single digit, the process stops.

(a) Beginning with the number 68, determine the number of steps required for the process
to stop.

(b) Determine all two-digit numbers for which the process stops at 8 after 2 steps.

(¢) Determine all two digit numbers for which the process stops at 4.

(d) Determine a two digit number for which the process stops after 4 steps. [10]
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