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Grade 3-4

At most how many students can sit in a row of 25 chairs, if seated students
must be separated by at least two empty chairs?
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Solution

To maximize the number of students that can sit in these chairs, it is useful
to think where the leftmost student should sit. Having a student sit on the
leftmost chair is definitely not worse than having him/her sitting on any
other chair because sitting on the very left means that maximal space is
available on the right of that student. Having one or two free seats to the
left of the student does not allow another student to sit on the left but may
reduce the number of students sitting on the right.

Because of the left « right symmetry of the question, we equally could
start by placing a student on the rightmost chair and get the same solution.

1. Solution

So, when the first person sits in the leftmost chair, the next person should
sit in the 4th chair (because we should leave at least 2 chairs empty) and
the other students would sit on the 7th, 10th, 13th, 16th, 19th, 22nd, 25th
chairs. In total 9 students will get a seat.

2. Solution

If the number c of chairs is large then counting the occupied ones would be
too much effort. We can compute that number s of students on chairs by

- subtracting 1 from c for the leftmost chair which will be occupied,

- dividing the remaining number c¢—1 of chairs by 3 (2 free chairs + the next
occupied chair = 3 chairs), and

- adding 1 to it for the leftmost student.

In the case of this question we get

(25-1)/3+1 = 24/3+1 =8+1=09.

If c—1 is not divisible by 3 then we only take the integer part from this
division. For example, if there would be 27 chairs then (27-1)/3 =8
reminder 2 so we would use 8 and by adding 1 for the leftmost student, we
would still get only 9 occupied seats which is correct.
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How many cats should be drawn on the right hand side of '=' to make it a correct
statement?
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Solution
The '+' sign means that we need to add the two numbers of cats. We need to add 2 and
3 giving 5. We also could simply count all cats on the left and would get again 5.
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Grade 5-6

A square is NOT

(0 a special type of parallelogram

(O a special type of polygon

 a special type of rectangle

C made from equal length sides

O made from sides of different length
0 4-sided

O composed of 90° angles

S woanbn

IERATR

O — MR T AR
O —MiSERRIE 107

O —FsERa0E R 2

O BEERAER

O BAFIAUN4HRE

O 458

O HI0ERERK

Q=2 Qano

Solution

A square is a special type of parallelogram, polygon, rectangle and it has 4 equally long
sides and four 90° angles. Therefore, it is not made from sides of different lengths.
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At the Yellow Star Taxi company Sandra is a receptionist and Dave is a driver. Not
including Sandra there are 4 receptionists. Not including Dave, there are 21 drivers
employed. How many receptionists and drivers in total are employed by the taxi company?

o5

o21
022
025
028
27
28

Qo oQno-oe

EEEHEENE , SRR —BEGR , BAE—Sall. BASTFEESEBTERES
A2EGR  TEERFREAREE21EE., RHEEEQSEEEOREGRIEN?

05

021
022
©25
026
C27
©28

Qoo oo

Solution

Mot including Sandra, there are 4 receptionists = there are 4+1 = 5 receptionists
employed.
Mot including Dave, there are 21 drivers = there are 21+1 = 22 drivers employed.

To get the total number of employed receptionists and drivers we have to add 5 + 22 =
27.

Solution
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Grade 7-8

A circular pizza has an area of 900cm?. I a slice is cut with an angle of 60° at the centre,
what is the area of the remaining pizza?

O 150cm?
O 60cm?

O 600cm?
O 300cm?
O 450cm?
O 750cm?
O 15cm?
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Solution

With a full circle having a 360° angle, the cut out slice has an area of 900cm? x
(60°/360°) = 900cm?/6 = 150cm?.
Thus, the remaining pizza has an area of 900cm?® — 150cm? = 750cm?.

— P EENERAEFREI60° , MIYIESESHIETRA 900 x (60°/360°) = 900/6 = 150
B, At , FREFRNETEA000-150=T50E5EX,
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Steve plants twelve trees every thirty minutes. If he continues planting at the same rate,
how long will it take him to plant 240 trees?

C1h
©O3h
O5h
O8h
©10h
©12h
©14h

Q-0 C00

5%%3&@54—’::‘%@4—:@#&# . INRBELERRVEEME | MiE240ENEES KA
i8]

a. O1/\ag
b. O 3/\ag
c. O 5/ad
d. O8/hat
e. O10:\viH
f. O 1267
g. O14/at

Solution

1. Solution

Steve plants twelve trees every thirty minutes. Let's find how much time he needs for
240 trees.

Because 240/ 12 = 20, he needs 20 x 30 minutes = 600 minutes.

So, in order to plant 240 trees, Steve will need 600 minutes = 10 hours.

2. Solution
If it takes 30 min = 1/2 hour to plant 12 trees then in one hour 24 trees can be planted
s0 it takes 10 hours to plant 10x24 = 240 trees.

BE . BEXE=TS 2R | ER 24012=20 , BRAfEFR2408RHEE 20 x
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Grade 9-10

Find a pattern in this sequence: 12, -16, 21, -27, 34, ...
What is the next number?
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Solution

The rule of the pattern can be seen when think about the absolute value of these
numbers = 12 16 21, 27 34

They are increasing consecutively; +4, +5 +6, +7. .

Thatis, 12+4=1616+5=2121+6=27,2T+7=34 ..

So, the answer will be obtained by adding & to the last term = 34 + 8 = 42 However;
because original form of the numbers in the pattern continue as one positive one
negative by turns (12, -16, 21, -27, 34), the next number must be negative, the answer
15 —42.

B AN EENEIHE= 12, 16, 21, 27, 34 , AT A Tl HEEBIN Tl fo SRS |
+4 +5 +6, +7._ VB2 +4=16,16+5=2121+6=27 27 +7=34___

At , 25— mAZER—IINE 8 = 34 + § = 42 |, (BEEFEEIIHE—TFT—NIREE
(12,-16,21,-27,34) , NIEE—HINuE0A#EH , E=H -42
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Emma and Isabelle are walking side by side in the garden. They walk at the same speed
but for every five steps Emma takes, Isabelle crosses the same distance in six steps. If
each one of Emma's steps is 0.4 meters long, how long is the distance in metres that
Isabelle walks in 30 steps?
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Solution

Let us calculate first how many times |sabelle takes six steps because we know that
Emma takes 5 steps equally as often.

30/6 = 5 = Isabelle takes 5 times 6 steps. Hence, Emma takes 5 times 5 steps = 25
steps each being 0.4 meters long, so she walks a total distance of 25x04 m = 25x4 m/
10 =100 m /10 =10 m. As both walk at the same speed Isabelle also walks 10 m while
doing 30 steps.
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Grade 11-12

From the eight numbers 17, 13, 5, 10, 14, 9, 12, 16 remove two numbers so that the
average of the remaining six numbers is equal to the average of the original eight
numbers.

O5and 17
9 and 16
O10and 12
O9and13
O 5and 16
O12 and 14
010 and 14
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Solution

Let us first find the average of the 8 numbers:
17+13+5+10+14+9+12+16=96and 96/ 8 = 12.

(To avoid having to add these relatively large numbers, we could subtract
the smallest number (5) from all 8 numbers, calculate their average and
add 5 to it afterwards.)

In order to preserve the average, we must remove two numbers that have
the same distance to 12. For example, if 17 would be removed then also 12
- (17 - 12) =12 - 5 = 7 would have to be removed. But 7 is not one of the
provided numbers, so 17 is not removed.

By continuing this way we can discard all numbers, except 14 and 10. 14 is
14 - 12 = 2 away from the average and 12 - 2 = 10 is one of the provided
numbers.

Hence, 14 and 10 can be removed without changing the average of the
original eight numbers.
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In a lottery & numbers are picked randomly from 1,2 3,.. 48,49 each at most once.

What is the probability that the 6 numbers obtained from a lottery establish an arithmetic
sequence? The order they are taken does not have to be their order in the arithmetic
sequence.

In the options we use the notation nl=1x2x3x___x(n-1)=n for what is called 'n factorial'.

Hint: In an arithmetic sequence the difference between any two consecutive terms is
constant.

O 491/ (71 x 421)
0216 x 61 x 431 [ 49!
O 491/ (61 x 431)
0324 x 431/ 49

O6 x 61 x 431/ 491
O6 x 431/ 49

054 x 61 x 431/ 49
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Solution

To compute this probability we first compute the number C of all
combinations of 6 numbers out of 49, then the number A of arithmetic
sequences of 6 numbers in the range 1..49 and finally compute the
probability P of picking such a sequence as P=A/C.

For C we get '49 choose 6'= 49! / (6!x(49-6)!) = 49! / (6!x43!). Justification:
There are 49 options for picking the first number, for each of these there
are 48 options for the second number and so on, in total 49x48x..x44 = 49!
/ 43! options to pick 6 numbers if the order of picking them matters. These
same 6 numbers can be picked in 6! many different orders, but for us the
order of picking them does not matter. So, if these 6! many sequences
count as one combination then we have to divide 49! / 43! by 6! to get for
the number of combinations C=49!/ (6!x43!).

Let us now compute the number A of arithmetic sequences az, ay, .., as. In
every such sequence two successive numbers differ by the same constant
d = ai — ai.1. Because 49 = as = a1+5d this poses restrictions on d and a;.
From a; = 1 follows 5d < 49 -1 =48 — 1 < d < 9. The following table shows
in the 3™ column how many values a; can take for each value of d.

d 5d 49 - 5d
1 44
2 10 39
3 15 34
4 20 29
5 25 24
6 30 19
7 35 14
8 40 9
9 45 4

To get A we need to add up these numbers.

A = 449+, .+39+44 = (4+44) + (9+39) + (14+34) + (24+29) + 24
=4 x48+24=4x (48 + 6) = 4 x 54 = 216.

For the probability we get

P =A/C =216 x 6! x 43!/ 49!

and with more time

P =32/ (7?x11x23x47) = 9/582659 .
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d 5dl 49 - 5d
1 S 44
2 10 39
3 15 34
4 20 29
5 25 24
6 30 19
7 35 14
8 40 9
9 45 4
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A =4+49+.+39+44 = (4+44) + (9+39) + (14+34) + (24+29) + 24
=4x48 +24 =4 x (48 + 6) =4 x 54 = 216

M=

P = A/C = 216 x 6! x 431 / 49
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P =32/ (72x11x23x47) = 9/582659 .



