Kimmerle, Kiinzer; Mathematics for Engineers II (Math203)

Midterm Solution

Question 1.

a1t 21
(1) We obtain A 74( 2 %j).

(2) As row echelon form of A we obtain e.g. ( 1_611)
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00

kA

Hence A is not invertible, and its rank is r 2.
Question 2.
(1) We obtain
3.2 3
22 +1 1 1 5
/2 z2—1d$ = /2 (1+z1 _z+1) de = [z+Injz—1|-Injz+1|]; = 1-In2+1n3.

(2) We obtain

/ dz = * +§/ dz = * + 3¢ —i—ii arctan 2 +const
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Question 3.

(1) We apply Gauss transformations to (A|b) to obtain e.g. the row echelon form
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00 00 Of O
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{reR® : Az =0} = {(é) +>\<i>+u<§> |\, peR}.
0 0 1

(2) We have rk A = 3. As a linear independent tuple of column vectors, we may take e.g.

(1)) ¢

Justification: a row echelon form of the matrix

(
(33)

Therefore, the only linear combination of these three columns that yields the zero vector is trivial.

Therefore,
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is e.g. given by
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Question 4.

(1) The general solution is y = 2% + Cx for C € R. Now y(1) = 2 yields C = 1. Hence the solution
satisfying this initial condition is given by

Yy = 24z



(2) The general solution is, besides the constant solution y = 0, given by y = (C —23/3)7! for C € R.
Now y(1) = 2 yields C = 5/6. Hence the solution satisfying this initial condition is given by

y = (5/6-27/3)7".
Question 5.

(1) We obtain
V(f,1,00) = 77/ r7%dz = 7.
1
(2) We obtain
S(f,1,00) = 27r/ 1+ ztde.
1

Now 27 'V1+2=% > 27! for z € [1,00), and [;” 27! da = co. Hence the integral for the surface
area diverges, and we have

S(f,1,00) = .



