Name and surname: Student ID:

Problem 1 Problem 2 Sum

Points

Midterm EXAM in Mathematical Modelling
May 7, 2025

For each of tasks justify all your answers.

1. Find the curve in R? that goes through (2,2) and has the following property: its tangent vector
at each point (x,y) has the first component equal to x + y and the second component equal to
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2. Find the solution y = y(x) of the differential equation

v” + 4y’ + 4y = cos(x) 3 &)
with initial condition y(0) = y’(0) = 0.
ol

= 36(\ = Acosx + BRI X
3‘-= —Asinx + Beos x
t)"= ~Acosx — BSIN X

GO - —Acos x-Bsix —ASINX £ 4B coX e+ A cosx +

+ 4Ap /N X — @Oy X .ggrn}-ks-e"ib
tos x CA+4R t4A ~4) + sinx(-® “hAYAR) <O
X

(A+a® - osx + Ga-4Aa) Sk =0 yx
x=0O- @A* 4% -4) -1 x (3B-4AYO =v
[E)ka ap =N\ }
x=% . (Ba+ag -A) O + (3B-4A) A =D
| [E=ar=5]

. ax ande

ancan =4 /4
— 4 AT DB =0 /~'tﬂJt

QS-E:L\.—‘*—- .
o= 2§)P° as

L4900 =0 e NE 4ATH=0
3T (A€2)="9
/Aq:’()’.L:”QJ
jﬂcﬂﬂe:ly <Gy x &

\\jm ‘ija( »c)*rjf (= GE™ Qx4 35 oo X +E-Sinx

- _ g «
YR =-A x*‘;_ﬁﬁ T e 2sing + & €
sz(°3=‘01 D O
AN R
OZD\(Q') =~Q,CQ+C()V*~ %—( - Ca= 5=~ 5 _

NG 'y

25 Ay
) X 72 —'2_)(

DR

D S 2 N o .
—~x QT - RS T A oy Cos Y * ox SN ¥



Name

and surname: Student ID:

Problem 1 Problem 2 Sum

Points

Midterm EXAM in Mathematical Modelling
May 7, 2025

For each of tasks justify all your answers.

1. Find the curve in R? that goes through (2,3) and has the following property: its tangent vector
at each point (x,y) has the first component equal to 2x + y and the second component equal
to —v.
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2. Find the solution y = y(x) of the differential equation
v” + 4y’ + 4y = sin(x)

with initial condition y(0) = y’(0) = 0.
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Midterm EXAM in Mathematical Modelling

May 7, 2025

For each of tasks justify all your answers.

1. Find the curve in R? that goes through (2, %) and has the following property: its tangent vector
at each point (x,y) has the first component equal to —x and the second component equal to

X+y.
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2. Find the solution y = y(x) of the differential equation
v" +4y’ + 4y = —sin(x)

w1th initial condition y(0) = y’(0) = 0.
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Name and surname: Student ID:

Problem 1 Problem 2 Sum

Points

Midterm EXAM in Mathematical Modelling
May 7, 2025

For each of tasks justify all your answers.

1. Find the curve in R? that goes through (3,2) and has the following property: its tangent vector
at each point (x,y) has the first component equal to —x and the second component equal to
X+ 2y.
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2. Find the solution y = y(x) of the differential equation
v” +4y’" + 4y = —cos(x)

with initial condition y(0) = y’(0) = 0.
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