Course : Mathematics /51, Bernoulli

Date : January 8, 2018
Time . 18:15h - 21:15h

Motivate all your answers.
The use of electronic devices is not allowed.

1. [3 pt] Solve the initial value problem
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y(0) = 1.
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2. Define z = .
1+iy/3 ,
(a) [2 pt] Find the modulus (absolute value) and the argument of .
(b) [2 pt] Find the real and imaginary part of 2.
(c) [2 pt] Find the three cube roots of 8i. ¢
3. (a)[4pt] Solve y(t) from the following initial value problem

Yy’ + 6y + 9y =0,
y(0) =1,
y'(0) = 0.

(b) [3pt] © Write the real general solution of the second order differential equation
Yy +6y +9y=3

in set notation.

3 4 4 -3
S =(=,=,0),v= (=, —, = (0,0, 1).
4 etu (5‘5,0)v (5, 3 0)and w = (0,0, 1)
(a) [2 pt] Show that
luf = |v| = |w| = 1;
ul v;

ulwandv L w.

(b) Bptloe Letr =au+ Bv + YW, with o, 3, v € R. Showthata =reu, 3=rev
andv =rew.



5. Given are the points P = (1,1,0), Q@ = (0,2,1) and R = (3,2, —1) in R3,

(a) [2 pt] Determine the vector equation of the line ¢ going through P and Q.

(b) [2 pt] Find an equation of the plane that passes through the three points P, Q
and R.

6. Consider the function f : R — R defined by:
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(a) [3 pt] Find all € R in which f is continuous.
(b) [3 pt] Are there extreme values of f on R? Motivate your answer.

7. (a)[2pt] Formulate the Mean Value Theorem. él

(b) [3 pt] Let I be an open interval in R. Suppose that f is a function on [ that is
differentiable. Give a proof for the following statement:

If f'(«) > 0forall zin I, then f is increasing on .

Total: 36 points




