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Aalto-yliopiston perustieteiden korkeakoulu

Matematiikan ja systeemianalyysin laitos

MS-A0101 Differentiaali- ja integraalilaskenta 1 (TFM) - Alestalo
MS-A0104 Differentiaali- ja integraalilaskenta 1 (ELEC2)
MS-A0106 Differentiaali- ja integraalilaskenta 1 (ENG2)

MS-A0107 Differentiaali- ja integraalilaskenta 1 (CHEM)

Tentti 25.5.2018

No calculators nor table books are allowed.
Choose five problems. You can also try to solve all six problems, but only
the best five are counted.

1. We consider solving numerically the equation f (z) = O by using Newton’s
method.
a) Explain how the recursion formula

f(xa)

zﬂ"‘l = ‘Tﬂ 52T f’(m )
n

is obtained by using the tangent line of the graph.
b) Calculate the first iteration step z, for the equation z' — 3 =0, when
To = 1.

9. a) For which values z € R does the power series

i k(z — 3)F
k=1

converge?
b) We assume that the terms ay of the series

[~

P

k=1
satisfy +/]ax] < 1/5 for all k. Show that the series is convergent.
3. a) Find the Maclaurin polynomial P3(z} of the function f(z) = sin(3z)
(Maclaurin polynomial = Taylor polynomial with zo = 0).
b) Calculate the limit
sin®(3z)
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4. Evaluate the integrals

/m

0

1
zcos(z?) dz and / eVZ dz.
0

Hint: For the latter, start by substituting z = ¢2 .

5. Solve the differential equation

¥ =6y

with the initial condition y(0) = 9.

6. Find the solution of

yﬂ’+2y!+2y=0

satisfying the initial conditions y(0) = 2, »'(0) = —3.

Additional information:

Some values of trigonometric functions:

T

@ -3 -f 0§ § § §or
sin{fa) -1/v2 -1/2 0 1/2 1/vVZ V3/2 1
cos{a) 1/v2 V3/2 1 V372 1/VZ 1/2 0 -1
tan{a) -1 =1//3 0 1/v/3 1 vi - 0

Some Maclaurin approximations:
T ol 1 V4 1 3 1 ;3
e’ = 1+$+E$ +§:c +---+H:c
1 —T1yn+l1
In(i+z) = $—§x2+%m3—---+( 112 "
: o 1 5,1 5 (_1)“ 2n41
SInr = E—y.’ﬂ +5.’L’ — "+(27+'1—)!$n
1 (=1)®
fane] -— 2 - 4___. 2n
cosz = 1 2!:1: +4!a: + (2n)!$



