Solution/Correction standard, 2nd Test Mathematics B1; October 25, 2013.

(@) [1 pt] Show that the dot product of u and v is 0. [.5 pt]
u-v={(1,-1,-1)«(-1,2,-3) = -1 -24+3=0. [.5 pt]
(b) [1 pt] 1-1-1] 1-1
X X
-1 2-3|-1 2
w=uxv=(541). [1 pt]

(c)[1 pt] Two alternatives:

(1) Vector v is a solution:
From (a) follows: v is orthogonal to u.

From (b) follows: v is orthogonal to w. [1 pt]
Or:
(2) Calculate u x w:
1—-1-1] 1-1
X X X
5 4 115 4
uxw=(3,-6,9). [1 pt]
2. (a) [2pt] Rewrite z:
co Y2 2 LHE VD 5105
1—¢ 1—49 142 2
2 2
2= (3v2) + (3v2) =1 [1 pt]
For the argument ¢ of z two methods can be used:
t %\/i
an —= = s
¥ %\/5
and z is in the right-half plane, hence ¢ = % [1 pt]
Alternatively, use a picture:
Im
C
l 77777 z
V2L
L Re [1pt]
el




(b) [2 pt]

3. (@) [3 pt]

(b) [2 pt]

Total: 12 points

1 6. 3.
From (a) follows: z = e4™ hence 25 = 1™ = 2™ = —i. [1 pt]

Therefore Re 2% = 0 and Im 2¢ = —1. [1 pt]
Set up the characteristic equation:
N4 4N+4=0. [.5 pt]
This equation has one real solution:
A= -2 [.5 pt]
The general solution of the differential equation then is
cre 2 + cote . [1 pt]

Finally, use the initial conditions to determine ¢; and cs.
From y(0) = .2 follows ¢; = 0.2 [.5 pt]
Differentiate y:
Y (t) = —0.4e %" + cy(1 — 2t)e 2.
From ¢/(0) = —1.2 follows ¢; = —0.8 [.5 pt]

From (a) follows
y(t) = 0.2 — 0.8te™ .

We look for tq where y(t,) = 0, in other words: ¢, is the root of
0.2e7% — 0.8te™% = 0. [1 pt]
Rewrite the equation:
(0.2 —0.8t)e " = 0.
Since e~2* is not equal to zero we have

0.2— 0.8t =0,

1
which gives ty = —. [1 pt]

S

Note: the graph of y looks like this:
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