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Problem 1. Let z1 = 1+, z2 = 1 + 2i. The real part of 2173 equals

a 1, b 2 @3, d 4

Problem 2. The Laplace transform of u(¢t — 2)sin(¢t — 1) (here u is the Heaviside function)
equals

1 —2s

a 211 (cos1+ ssinl), b s§+1(scosl+sinl),
e~—23 e~s

@ —s2+1(cosl + ssinl), d m(scosZ—{—silﬂ),

Problem 3. The inverse Laplace transform of (—3-_7_15)7 is

@te‘zt, b t2e %, c t%7t, d .

Problem 4. Solution to the equation

¢
yt)y=2- / y(r)dr, t>0
0
is

a e 2 @ 2e7, c 2 d (t+1)e™¥.

Problem 5. Consider the Fourier series expansion of 27 periodic function f(z) = (cosz -+
1)2sin® z. The ag coefficient of this expansion equals

a 2 b 1, @o, d -1
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Problem 6. Let on the segment [0, 7] the function f(z) be represented by the graph below,
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and let f(z) =< Y7° by sinnz be its sine half-range expansion. The sum of this series at the
point z = 37 is
0.

a b 1, c -1,

l\-'-Al =1

()

Problem 7. Which of the functions below is a solution to the following problem:

ou  Pu
—=—, O<z<m, t>0
ot Ox? !
u(0,t) = u(m,t) = 0.
a e ‘cosz, b e *sin2e, ¢ e Ycos2a, Qi\ e~ % sin 3z.

Problem 8. Let

0, otherwise.

Fa) = {1, 2<z <4

The Fourier transform of [ is
- 2sinw _. 2cosW _aq:,
;\ [2 =i b Ve diw_
\_/ \ m™ w m w
lcosw—1
= 3

c _("»-Iiiu' _lfiu')' d
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Problem 1

Let 2y =144,20=1—14. Find Im%.

Answers:

) (b) V2 (c) i (@) -1

Problem 2

Find the inverse Laplace transform of the function 82—4_—62—:‘—_—5

(a) 2672 — % (b) e~ — 4¢2 @ 2t _ 94t (d) €2 — 2¢t

Problem 3
Given the initial value problem

Yt —y)=0,t>0; y(0) =1, y (0) =2.

The Laplace transform of the solution y(t) is

2—s 52 s 245
a b) ——
@ F37 ®) 57 © 52 32—1'
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Problem 4

The Laplace transform of the function e‘u(t — 1) is:
es e—(s-1) es—1 e—(s-1)
(a)s-i—l s—l (c)s—2 @ s?

Problem 5

An odd 27—periodic function f is defined by

f(z) = cos?z, 0 <z <.

o0
Let f(z) =ap+ Y (an cos n & +bysin z) be its Fourier series. The value of the coefficient ag
n=1

is:

@} @)o (©) =1 (@) -3

Problem 6

Let f(z) be a 2r—periodic function whose value on (~, ) is defined from the graph

4

)

]
LR

The Fourier series of f at the point ¢ = %,E converges to

(@) 0 w1 (O @n
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Problem 7

Let f(t) be given by the formula

1 -I<t<];
fi&)= { 0 otherwise.

Which of the pictures below is the graph of g(t) = (f * f)(#)?
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Problem 8

Which of the functions below is a solution of the partial differential equation uy; — uy = 07

(a) tcos z—isin y (b))3 cos z cos y — Lsin zsin y

(c) 2 — 2oy +4° (d) (z+y)e™ v




