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Problem A.1
Find the roots of the function f(z) = 2%z + 2222 + 27 + 1.
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Problem A.2

Draw the functions f(7) = 4 — 2% and g(z) = = + 2 and find the points of intersection (z,y).
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Problem A.3
Find the derivative f/(z) of the function f(z) = 27 - z2.
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Problem A.4

Determine all - that solve the equation 7% + 272 = 54z°.

Xt 27%=5y 2 *
A V4 .
()= 5% % s.07%=0

A= 2¢) =0

2% 2¥ =0
# = Z¥
x*=3% =5 4=3

o &S preve ot iere e

L1f €

(1 \ ! no  pfter s
- We Famo v dod A L .
/\\j We /{"/w"‘j W/’l/(/f’f/"’" %f/ﬁ/’[&f? Ch (7/}5/:/?32 éz'z//{”v( éf]{fe
And - deciely Hhod Gere i Rl ore porns

JB =27 , '
/ (;f Zﬂ//Z/" s”f,’y’f’faw, Zé/:if hWeéa) yﬁg/ :/y 4 Y bﬂ/]/g:j.}’»
with {the ceorai nodes G,3) /

&
7
/

®

IYMC.PFR.2018 4



International Youth Math Challenge Pre-Final Round 2018

Problem A.5
Find all z such that |z? — 1] < 2z.
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Problem A.6

You have given a square with side ¢ and an intersecting straight line in a distance of x as seen below.
Find an equation for the height h(a,x).
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Problem B.1
Show that 23" — 1 is divisible by 7 for all positive integers n.
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Problem B.2

Determine the biggest value of the function f(z) = e “sin(x) for = = 0.
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Problem B.3
22n 4 on
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Problem B.4

Give a closed expression for the function g(n) with the following behaviour:
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Problem B.5

Find a function w(z) such that the function f(z) = sin(w(z)) has the roots at =, n2, 7%,... .
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Problem B.6

The drawing below shows two squares with side ¢ and b. A straight line intersects the squares at y
and z (see drawing). Calculate the gray area A(a,b,z,y) between the squares and the line.
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