Matematiikan laitos
Teknillinen korkeakoulu Arponen

Mat-1.1310 Peruskurssi K1
1. vilikoe 16.10.2000

Tayti selviisti jokarseen vastauspaperim kaikki otsaketiedot. Merkitse kurssikoodi-kohtaan opintojakson
numero, nimi ja onko kyscessii tentti vai villikoe. Koulutusohjelmakoodit ovat ARK, AUT, BIO, EST,
ENE, GMA, INF, KEM; K10, KTA, KON, MAK, MAR, PUU, TAK, TFY, TIK, TLT, TUO, YHD.

Kokeessa saa kiayvttad funktiolaskinta, ei muita apuvilineiti. Koeaika on 3h.

2-i
/ 1. (a) Médriti kompleksilukn = = ey, knn tiedetiin, ettd t € R ja = on puhtaasti imagi-
i

naarinen (eli Re(z) = 0). Esita £ muodossa a+6i, jossa a, b € R ja i imaginaariyksikko
(i* = —-1).

(b) Laske Vi kaikki arvot.,

2. Muodosta standardiesitys R suoralle

/

r—2y+3z =40
20 +3y—4z =4

3. Olkoon

0 9 2-n 27

-5 2 13 16
4= 1 -1 =2 u B -5

2 4 —10 g—5

Tutki vhtalsryhuin Ax = b ratkaisujen Inkwmndiivii lukujen o, G eri arvoilla.
s .
/4. Laske etiisyydet R :ssa;
. (a) pisteestii i+ 2j tasoon Jr —dy — 5z = 2.

o Ly kulkee pisteen (1,2, 3) kautta ja on vektorin 2i — 3j — 4k suuntainen.
o L. kulkee pisteen —i+k kautta ja on kolirisnorassa vasten tasoa 2r—y+ 7z = 12,

N

(r)_lFD on ‘

(h) suorien L ja L, vililli jossa { A ,
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During the exam only a funcrion calenlator (non-programmable, non-graphical) is allowed.
Time to complete the exiun is 3 hours,

g=q —
1. (a) Find the complex nuber z = oy when it is known that t € R and - is purely
i :

imaginary (i.e. Re(z) = 0). Present z in the form a + bi, where a,h € R and i is the
imaginary unit (i = —1).

(b) Calculate all values of V/i.

2. Give the standard form of the line in R

= +3z =0
2r+3y—4z =4.

3. Let
0 9 2—a 27
-5 2 13 16
A= i -3 |* PE| 5 .
2 4 =10 8-+5
What is the nuniber of the solutions of the system Ax = b with different o, 37
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4. Compute the following distances in R”.

(a) from the point i+ 2j to the plane 3z — 4y — bz = 2.
(b) between the lines Ly ju L, where '

o L passes through the point (1,2, 3) and is parallel to the vector 2i — 3j — 4k.

12,

p V)z,{,;: passes through the point —i+k and is perpendicular to the plane 2r—y+7z =
T
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