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It is known that the length, width and height of a cuboid are three consecutive
numbers. The volume of the cuboid is 15600.

Find the total surface area of the cuboid.
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A train originally travelled from Station A to Station B with the speed of 250 km/h.
After travelling for half of the journey, the driver found that the train was travelling
too slowly. If it had continued with that travelling speed, it would have arrived at
Station B one hour behind schedule. So, the driver changed the speed to a constant
speed of 350 km/h. Finally, the train arrived at Station B half an hour ahead of
schedule.

Find the distance between Station A and Station B.
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An equilateral triangle ABC and a regular hexagon DEFGHI have the same perimeter.

If the area of AABC is 3, what is the area of the hexagon DEFGHI?
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Each of the numbers -3, -2, -1, +1 and +2 is put into a different pair of brackets in
the figure below to form an expression.

Let R be the value of the expression. What is the greatest possible value of R?
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@ is an integer. When the fraction % is expressed as a decimal, correct to two

decimal places, the value is 0.60.
If M and N are respectively the greatest and the smallest possible values of @, find the
value of M + N.
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A boy delivered two packets of food. Packet A contained 1000 g of green bean and
Packet B contained 600 g of sesame. On the way, content from both packets leaked
out and got mixed. The boy was not able to separate the sesame and the green bean.
He just picked up the leaked content and put it back into the two packets to fill to their
original weights.

Finally, Packet A was found to contain 3% of sesame. What was the percentage of
green bean in Packet B?
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a.  (1%5) + (2%10) + (3%15) + (4%420) + ... + (99+495)
b.  (1%3) + (345) + (5%7) + (749) + ... + (2009+%2011) + (2011+2013)

3 )
#.oa (1X5) + (2%410) + (3% 15) + (4%20) + ... + (99+495) =

b. (1%3)+ (3%45) + (5%47) + (7%9) + ... + (2011 42013) =

Define (a ¥¥b) as the units digit of the product of a and b.
For example: (7+%8) =6.

Find the values of the following.
a. (1%5) + (27¢10) + (37%15) + (4%20) + ... + (997495)
b. (1%3)+ (3%5) + (5%7) + (7%9) + ... +(2009%2011) + (2011%2013).
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Carol had a lot of triangles of identical size and shape. They were of various colors.
With these small triangles, Carol built a giant triangular pattern as follows:

As in figure 1a, she started with a black triangle. Then the black triangle was
surrounded with a ‘ring’ of 15 small triangles of a different color to form a bigger
triangular pattern.

As in figure 1b, the triangular pattern was further surrounded with a ‘ring’ of triangles
of another color to form a larger triangular pattern.

Carol continued to enlarge the pattern by surrounding the original pattern with ‘rings’
of small triangles, each ring of a new color.

She finally completed a pattern of 100 layers in height. (As in figure 2)

In her final triangular pattern of 100 layers in height (figure 2),

a. how many different colors were there?

b. how many small triangles were there in the outermost ‘ring’?

MCPSC 2012/13 — HiE8y)% % 6H (£ 13H)




R (9)

[+, PABCDQ &1l /\Ifi#s, AT 12 iid MR A .

EFHER A g\ BRI RIE TR MR, R
(ln  ZPAD, /PAQ, /BAQ,...%%)

a. BLEMILEZDE?

b. &Mz,
i KR Z DT o 2/ f ke
i, AR AR o 2 /A f R IE AR R

4 71)

%

a. A fEsm.

b. BEffz
S ONP o, 118 £ 2 38 18 BE S
BN o, I (MRS .

In the figure, PABCDQ is a regular octahedron.
All the 12 edges are of the same lengths.

Peter is asked to find the size of all angles that are included by two edges of this
octahedron.
ie. ZPAD, ZPAQ, ZBAQ,...etc.

a. How many such angles are there?

b. Among these angles,
i.  What is the size of the biggest one(s)? How many of them are of this size?
ii.  What is the size of the smallest one(s)? How many of them are of this size?
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Stephen has 18 cards. Each card is printed with a different number from 1, 2, 3, ... or
18. He finds a way to pair up the cards into 9 pairs such that the sum of the two
numbers on each pair is a square number.

When the pairing is done, what are the cards that are paired respectively with those
cards printed with 2, 4, 6, 8 and 10?
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Figure (1) shows a grid board formed by equidistant grid lines that enclose 8>3

squares. The intersections of the grid lines are called ‘lattice points’.

A small robot beetle is placed at point O, which is the left bottom corner of the grid

board. The beetle can move at most 10 units along the grid lines.

For example, it can move 8 units to the lattice point P or 9 units to the lattice point Q,

in the paths as shown in figure (2).

a. How many lattice points on the grid board can be reached by the beetle?

b. Figure (3) shows a shaded region in the grid board. How many lattice points in the
shaded region can be reached by the beetle moving exactly 10 units?
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Figure 1 shows a piece of cardboard in the shape of a triangle ABC. AB = 10 cm, BC =
13 cm and CA =12 cm. The front side of the cardboard is grey as shown while the
back of the cardboard is white.

P is a point on AB. When the cardboard is folded along CP, the side AC will lie on the
side BC, as shown in figure (2). (A" is the point on BC where A reaches after the fold.)

a. When the cardboard is folded as described, much of the grey area is covered.
What percentage of the grey area of the cardboard can still be seen after the fold?

b. What is the length of BP?
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Winnie uses 17 identical matches to form a 3x2 rectangle pattern, which consists of 6
unit squares, as shown in the figure below.

a. If Winnie is to form a 2013 rectangle pattern in a similar way, how many
matches are needed?

b. Arectangle pattern is formed in a similar way using exactly 82 matches.
At most how many unit squares are contained in this pattern?
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0O(0, 0), P(3, 3), Q(-3, 3), R(-3, —3) and S(3, —3) are points on a rectangular
coordinate plane.

a. A'is the point (1, 3). B is a point lying on the line segments PQ, QR, RS or SP
such that AOAB is a right-angled triangle.
Write down the coordinates of all the possible locations of B.

b. Mand N are two points such that
(1) their coordinates are integers
(2) they lie on the line segments PQ, QR, RS or SP
(3) AOMN forms a right-angled triangle of area x unit’.
Write down all the possible values of x.
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One day, Ms. Chan conducted a game of ‘crossing out’ in the mathematics lesson.
Each student was given a piece of paper with the integers 1, 2, 3, ..., 99, 100 printed
on it. The task was to cross out some of the numbers such that the sum of the
remaining numbers was 2013.

a. At least how many numbers were to be crossed out to achieve the task?

b. For those who had achieved the first task, the teacher presented a further
challenge. Students were to repeat the first task with an additional condition that
the remaining numbers had to be consecutive. Ms. Chan said that there were two
ways to achieve the new task.

Find the two ways.

45T
End of Paper
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