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1. Calculate the value of
20144 + 4× 20134

20132 + 40272
− 20124 + 4× 20134

20132 + 40252

2. Find the value of
14 + 20074 + 20084

12 + 20072 + 20082

3. Find all solutions to the following system of equations:

x1 + x2 + x3 = 1

x2 + x3 + x4 = 1

· · ·

x2014 + x2015 + x1 = 1

x2015 + x1 + x2 = 1

4. Prove that
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√
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5. Find all real solutions to the following system of equations:

ab+ c+ d = 3

bc+ d+ a = 5

cd+ a+ b = 2

da+ b+ c = 6

6. Find all polynomials
f(x) = a0 + a1x+ · · · anxn

satisfying the equation
f(x2) = (f(x))2

for all real numbers x.

7. Given that x, y, z are positive real numbers satisying the following two equations,

x2 + y2 + z2 = 25

xy + yz + zx = 18

evaluate x+ y + z.

8. Solve the following equations for x:

(a)

x3 + 3x2 + 3x+ 28 = 0
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(b)

x3 − 6x2 + 12x+ 1 = 0

(c)

27x3 + 27x2 + 9x+ 9 = 0

9. The real numbers α, β satisfy the equations

α3 − 3α2 + 5α− 17 = 0

β3 − 3β2 + 5β − 11 = 0

Find α+ β.

10. Solve the following system of equations in posive real numbers:
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