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Solutions / J 4|

Question 1

The lights flash together every LCM(12, 18) seconds. Since 12 =22 x 3and 18 =2 x 3%, LCM =22 x 32 = 36
s. Three minutes is 180 s, so they flash together at 36, 72, 108, 144 and 180 s: 180 + 36 = 5 times.

1 JIsd!
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Answer: E | E :3l>Y
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Question 2

The first square needs 4 sticks and each new square shares a side with the previous one, adding only 3
sticks. So n squares need 4+ 3(n — 1) = 3n + 1 sticks. Solving 3n+ 1 = 100 gives 3n = 99, son = 33.

2 Ji5ul
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Answer: A | A 3Ly

Question 3

Theratio 2 : 5means every 7 parts of juice contain 2 parts concentrate. 217 = 3 L per part, so concentrate

=2x3=6L.
3 Jisul

WIA2x326=5 06 cm K OIA21 5723 S0 50 Ol bl o cln] 7 01 5020 5 2l

Answer: D | D :aL-Y|

Question 4

The base is the bottom side, 12 cm. The height is the perpendicular distance from the vertex (on the top
side) to the base, which is always 8 cm wherever the vertexis. Area= 5 x 12 x 8 = 48 cm?, half the rectangle.
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Answer: D | D :al-Y!

Question 5

Let the number be x. Multiplying by 3 and subtracting 7 gives 3x — 7, and twice the number plus 4 is 2x + 4.
Solving3x — 7 =2x+4 givesx =11. Check: 3 x 11 —-7=26=2x 11 +4.
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Answer: A | A 4Ly
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Question 6

The angles sum to 180°. The ratio 2 : 3 : 4 splits 180° into 2 + 3 + 4 = 9 equal parts of 20° each. The angles
are 40°, 60° and 80°; the largest is 80°.
6 Ji5u!
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Answer: B | B :il-Y!

Question 7

There are 33 multiples of 3 up to 101 (since 3 x 33 = 99) and 20 multiples of 5. Numbers divisible by both
are the multiples of 15: 15,30, 45, 60, 75,90 — these 6 numbers were counted twice. Total = 33+20—-6 = 47.
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Answer: A | A 4Ly

Question 8

Every triangle in the figure has its top vertex at the apex: two of its sides lie along two of the 4 segments
leaving the apex, and its third side lies on either the horizontal segment or the base. There are 6 ways to
choose 2 of the 4 segments, and each choice gives one triangle with the horizontal segment and one with
the base. So there are 6 x 2 = 12 triangles.
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Question 9

The ratio 3 : 5 means boys = 3k and girls = 5k. After 4 boys join, 3k +4 = 5k, so 2k = 4 and k = 2. There were
6 boys and 10 girls: 16 students. Check: 6 + 4 = 10.
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Answer: E | E :3l>Y

Question 10

First scale: 3 circles = 2 squares. Second scale: 1 square = 3 triangles, so 2 squares = 6 triangles. Hence 3
circles = 6 triangles, so 1 circle = 2 triangles, and 2 circles = 4 triangles.
10 Ji5!
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Answer: A | A 4Ly

Question 11

The boundary consists of 12 equal edges (3 from each of the four outer squares). Each edge is 36 + 12 =
3 cm, each square has area 32 = 9 cm?, and the shape has area 5 x 9 = 45 cm?.
11 JI5dl
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Answer: C | C :aL>-Y!

Question 12

Total for the 20 students = 20 x 70 = 1400; for the 5 students = 5 x 80 = 400. The overall total is 1800, so
the mean is 1800 + 25 = 72.
12 JI5dl
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Answer: B | B :il-Y!
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Question 13

Evaluate each: 35 = 3 < 1,83 = 11 = 22,315 = 1; B = 1, 85 = 13 & 4.33. The largest is &2. Quick
insight: a fraction grows with a Iarger numerator and a smaller denomlnator, and 13 combines the largest

possible numerator (13) with the smallest denominator (3).
13 Ji5!
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Answer: E | E :3l>Y

Question 14

The probability depends on area, not on how many numbers there are. The even numbers are 2 (a quarter
= 2 of the disc) and 4 (an eighth = }). Probability = 2 + { = 3 = 37.5%.
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Answer: E | E :3l>Y

Question 15

Statement (B) says there are 3 boys (Hazem and his 2 brothers), while (D) says there are 2 boys (Rana’s
2 brothers). They contradict each other, so one of them is the false statement, and (A), (C) and (E) are all
true. From (C) and (E) there are 3 girls (Rana and her 2 sisters; Hazem'’s 3 sisters), and from (A) there are 5
children, so there are 2 boys. This agrees with (D) and contradicts (B), so (B) is false. Check: with 2 boys
and 3 girls, Hazem has 1 brother and 3 sisters, and Rana has 2 sisters and 2 brothers.
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Question 16

The small cubes come in types by position: corner cubes (8) have 3 painted faces, edge-middle cubes have
2, face-center cubes (6) have 1, and the central cube (1) has none. The cube has 12 edges with one middle

cube each: 12.
16 Ji5.)!

db O Sliaze 3 LSy camsl 3 oo JB (8) rabl) Slee tlgrbyn o 1 Bl LS
12 Ollall 5l coly CaSo Lin 8 oo (36~

Answer: B | B :il-Y!

Question 17

Let the small side be x. The three small triangles have total perimeter 3 x 3x = 9x. The hexagon has
three cut edges of length x and three remaining pieces of the big sides, each 6 — 2x, so its perimeter is
3x +3(6 — 2x) = 18 — 3x. Setting 9x = 18 — 3x gives 12x = 18,so x = 1.5 cm.
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Answer: B | B :il-Y!

Question 18

The diagonals cut the square into four congruent triangles, each } of the square. The vertical segment
through the center halves the top and bottom triangles into eighths. The shaded region is the whole left

triangle () plus half of the top triangle (§): ; + 5 = 3+ ¢ = 3.
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Answer: D | D :4l-Y!
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Question 19

The 6-chair tables seat 72 — 36 = 36 people, so there are 36 + 6 = 6 of them. That leaves 16 — 6 = 10 tables
with 3 or 4 chairs seating 36 people. If all ten had 3 chairs they would seat 30; the extra 6 people mean 6
tables have 4 chairs, so 4 tables have 3 chairs. Check: 4 x 3+ 6 x 4 = 36.

19 Ji5!
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Answer: E | E :3l>Y

Question 20

Call the empty cells a, b, ¢, so the row is 10, a, b, ¢, 130. First three: 10+a+b = 100, so a +b = 90. Middle
three: a+b+c =200,soc =200 —90 = 110. Last three: b+c+ 130 = 300,sob =300 — 130 — 110 = 60.
The middle cell is 60 (and a = 30).

20 Ji5al
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«(a=30 0555) 60 Jaw sl Ml b =300—130—110 = 60

Answer: B | B :il-Y!

Question 21

Each forward—back pair of jumps gains 5 — 3 = 2. After jump number 2k the frog is at 2k (an even number);
after the next, odd, jump it is at 2k+ 5 (an odd number). Since 20 is even, the frog can only land there after an
even jump: 2k = 20, i.e. after 20 jumps. Note that at jump 17 it goes from 16 to 21, passing over 20 without

landing on it.
21 Ji5
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Question 22

Units column: 2+3+4 = 9, which is the units digit of 309, so nothing carries into the tens. Hundreds column:
1+1+1 = 3, which is the hundreds digit of 309, so nothing carries out of the tens either. Hence the three
starred tens digits add up to the tens digit 0 with no carry, so each star is 0, and their sum is 0.

22 JI5dl
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Answer: E | E :3l>Y!

Question 23

Let p be the number of selfies. Each has 5 friends, so there are 5p appearances in total. Each of the 8 friends
appears 2 or 3 times, so the total number of appearances is between 8 x 2 = 16 and 8 x 3 = 24. The only
multiple of 5 in that range is 20, so p = 4. A possible schedule, with friends A-H (4 of them appear 3 times
and 4 appear twice):

A|B|C|D|E|F|G|H
1| V|V IV |V |V
2 | VIV IV IV v
3|V |V v v |V
4 v |V vV IV |V
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Question 24

The line is closed after folding exactly when its two ends meet at the same point on one edge of the cube.
Fold net (D) with the middle square of the second row as the base: the top square becomes the front wall, the
squares on either side of the base become the left and right walls, the square below the left wall becomes
the back wall, and the far-left square becomes the lid. The line starts at the top edge of the front wall, runs
down it to the base, climbs the left wall, crosses to the back wall, then runs straight across the lid to the edge
shared by the lid and the front wall, exactly where it started — so it closes. In each of the other nets the two
ends finish at the midpoints of two different edges, so the line stays open.
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Answer: D | D :al-Y!
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