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1. A

Sets A and B are given as: A = {x ∈ R : x2 + 2x− 3 ≥ 0}; B = {x ∈ R : 2 + x− x2 > 0}.
Find A ∪B, A ∩B, A \B, B \A.

B

Sets A and B are given as: A = {x ∈ R : x2 + x− 6 ≥ 0}; B = {x ∈ R : 3 + 2x− x2 > 0}.
Find A ∪B, A ∩B, A \B, B \A.

2. A

Find the minimal distance between the line y = 2x− 3 and the point of origin (0, 0).

B

Find the minimal distance between the line y = 5− 1
2x and the point of origin (0, 0).

3. A

(a) Find such a non-zero matrix X so that the vector a = Xb =

m+ 2n
n+ 2k
k − 2m

, if the vector

b =

mn
k


(b) Is matrix X invertible?

B

(a) Find such a non-zero matrix A so that the vector b = Ac =

x− yy − z
z − x

, if the vector c =

xy
z


(b) Is matrix A invertible?

4. A

It is known that
n+1∫
n

f(x) dx = n(n− 1).

Find
3∫

−2

f(x) dx

B

It is known that
n+1∫
n

f(x) dx = n2 + n.

Find
4∫

−1

f(x) dx
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5. A

A random variable X has the following distribution function:

X −1 −2 0 1
P (X) 0.2 0.1 k 0.4

(a) Find k.

(b) Find µ(X) (the mean of X).

(c) Construct a probability distribution function for the function Y (X) = X2 − 1

(d) Find P (Y > 0)

(e) Find the µ(Y ). Is it true that µ(Y ) = Y (µ(X))?

B

A random variable Y has the following distribution function:

Y −1 0 2 3
P (X) 0.2 0.5 m 0.1

(a) Find m.

(b) Find µ(Y ) (the mean of Y ).

(c) Construct a probability distribution function for the function Z(Y ) = Y 2 − 2Y

(d) Find P (Z > 0)

(e) Find the µ(Z). Is it true that µ(Z) = Z(µ(Y ))?

6. A

Find the first and second partial derivatives of the following function:

z(x, y) = x
1
3 y

2
3

B Find the first and second partial derivatives of the following function:

z(x, y) = x
3
4 y

1
4


