Aalto-yliopisto
Perustieteiden korkeakoulu

Matematiikan laitos . Malmivuori
MS-A0202 Differentiali- ja integraalilaskenta 2
1. valikoe 3.6.2014 klo 16-18

Téayté selvisti jokaiseen vastauspaperiin kaikki otsaketiedot. Merkitse kurs-
sikoodikohtaan opintojakson numero, nimi ja onko kyseessi tentti vai véli-
koe. Tutkinto-ohjelmakoodit ovat ARK, AUT, BIO, EST, ENE, GMA, INF,
KEM, KTA, KON, MAR, MTE, PUU, RRT, TIK, TLT, TUO, YYT.

Kokeessa ei saa kdyttas laskinta eikd muita apuvélineitid. Koeaika on 2h.

No Calculator or any other extra equipment is allowed. Exam time is 2
hours.

1. a) Tutki, onko funktio

_ [ = (z,y) #(0,0)
f(x’y)‘{ 0. (z,3)=(0,0)

jatkuva (0,0):ssa. Todista jatkuvuus médritelmin avulla mikali paadyt
tahén tulokseen.

(b) Todista raja-arvon mééritelmén avulla, ettd funktiolla f(z,y) = 23 +
y3 on raja-arvo (0,0):ssa.

a) Study, is the function

12+I+; 4

T = T24y? (mvy)
f(=z,y) { g, o

continuous at (0,0). If it is continuous prove it by using the definition of
the continuity of the function.

(b) Prove by using the definiton of the limit value of function that the
function f(z,y) = 2 + y* has limit value at the point (0,0).

(0,0)
(0,0)

[N

2. Méirsi pinnan z = f(z,y), missi f(z,y) = z3 +zy+9?, tangenttitaso

ja normaalisuora pisteessé (0,0).

Determine the tangent plane and the normal line of the surface z =
f(z,v), where f(z,y) =12+ zy + y* at the point (0,0).
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3. Minké pisteiden ymparistossd z on lausuttavissa z:n ja y:n funktiona,

z = z(z,y), yhtélostd 2> + y?z + €* + sin(z) = 1.
Maéaras lisdksi g—; pisteessd (z,y) = (0,0).
Near which point can z be solved as a function of z and y, z = 2(z,y),

from the equation z2 + y%z + €* + sin(z) = 1.
Determine also g—; at the point (z,y) = (0,0).




|
|

—

)

@,

Ix] "4l

2 (2L e

|

Z

- 10)

DI A
k |\ WNFIEE v
Y F \ KRR
A— 7_..Xl V S|\ SUEREEEE S, = [ w Mxvﬂz.
J Ll le TN . NI RS
“X DR 3 B x| §
: TR ﬁ B Qi
) \ % N IR
- Q.Ma_ - /y dlM‘ /vM D
x| [X b /WM Mw ./M‘
, N

(X172 T (&

e

L J
L/x8) =

ot naldnt

/&

4

X=X
VX Irujif

/
7
j‘

4

=
o ’

3.8.%977
&
XER
v 7 3
&%

| ﬂ W Vé/’&w%/ L /’ 2 V%ﬁ’//é%/' /2 ﬁé%k?é‘ 2 |
i

e o e

e 2

(X =D g | S =17

/Wf:,t% *&%r&k

AV
) Y
4 R G W] , ’ mEENi
| ; v O N TR
A e A hy a/ vy % .A
N L ﬂzwwa 3 WW
0 a~ A ] AR
X N N T o ._v { 2 N1
) ../n & 1 N ~ % ] Rl \
X [N : P A o [N X A HEBE
s ST AR w s
S o M , !
X Uy Pt
N ) P , N W

O
V%

[
[
!
|
|




| |
VIV %
: l |

).

1 (- . S )ﬂé I\ o I
NS S— \* —
T . N
1U¢M|/r - w - 7.,
- \
EEEEENEA
N ‘wﬂ e

[
1

Fea ]

e,

W r

|
-

I

| A

~ | el

7

| POB | et

)2 =0

-

|
|

]

/&/44[’ ) | 49&4

l

e

[ R ) | . L
e DRnno B~
,/l ] = I

'ﬂl [

;UI

3

@,

|

T 42) =

|

l :
N Z AR DR

)

ol

@)

|
|
|

|
|

e
cam—

=
————

 (o.08) a0

<

'&zjﬁ

|
I
s
l

3:"

t;)

O HZ

‘. 249“&41

7 Bwi

Nl

| | (28 ‘
Mot

TIxY Joll

XOr4Y

|
L
D
i

=

t
|

/¢ \|




7

¥ X ¥
LS 4/. M - \
u il i 1 {.M M L
XS N e~ 5 1/ TN N V. .
RN W« JRITTEAN 1 N %
" . ! FEnE
M «Wﬁ- v ) MW .nn ﬁ @
* % //M & - M NA ) 4M - .
LY TTORCR RN
NENEER: RN NEED
T MEMEES RN RN AR LR PRSI
N Wil AT IS L L] [l L]y
1 R g g R WA IN N
NSRRI g <, B TN ~
- SNEELEEI N ENEENRNERGER
] . Y Nu, N . 4“/ Wz Ar g lfﬂ 4%7 A.a_ o
SYME I »,M%M AR ENI S Y
ARRENEREE \ s LW?F 1
@m@ow VT HS N 319
NENERNAEE R R R
s INEAEIN AP S EACNEER NN
1 _, NAREER) . R q DL W
. o % il R Y /W/N _./f.(_p/ ¢ % >+ ds ﬁ .&
xSRI L SRR ELTE Y IR YRS
Sl hol3lul QIR AL [RIY 13 BN LS9 RIERALLN
=W R P T
\, I\ b




