Hong Kong Mathematics Olympiad (2021/22)
Individual Paper 2

§ B RF (2021/22)
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Unless otherwise stated, all answers should be given in exact numerals in their simplest form.
No approximation is accepted.

The diagrams are not necessarily drawn to scale.
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Let A = ! + 1 . Find the value of 4 .
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2. Both AB and CB are two-digit positive integers, where 4, B and C are different digits. Let

d=AB+CB.If ABxCB=BCBB isa four-digit number, find the value of d .
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3. Suppose the equation x?y—2x%—3y—13=0 has only one pair of positive integer solution Vo). If
X0+ Yo

a=Yy—Xg, find the value of a .
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4. Figure 1 shows a square. The midpoint of each side is joined to the two end points of the opposite side

Area of the four-point star
Area of the square
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and a four-pointed star is thus formed (the shaded part). Find the value of
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Figure 1
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5. VABC is aright pyramid with V4 = VB = VC and AB = BC = CA = a m. Let its height be 2 m and its total
surface area and volume are the same. If @ and / are both positive integers, find the sum of all possible
values of /.
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6.

In Figure 2, ABCD is a parallelogram. E is the midpoint of BC, AE and BD intersect at H, AC and DE
intersect at F, AC and BD intersect at G. If the area of the quadrilateral EFGH and ABCD are 10 cm? and
k cm? respectively, find the value of k.
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Figure 2

Given that x+y+z=1, x2+y2+22:2 and x3+y3+z3:3.Findthevalue of x4+y4+z4.
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For all positive integers n > 1, a function f'is defined as

f(1)=2021 and f @)+ f(2)+f(3)+---+f(n)=nf(n).

Find the value of f (2021) .
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