
Example of the written math test

Tasks

1) In the set of all real numbers solve the equation√
3x+ 10−

√
x+ 4 = 2

and find the conditions of solvability.

2) In the set of all real numbers solve the equation
log(x+ 13)− log(x− 3) = log (x+ 4)
and find the conditions of solvability.

3) In the set of all real numbers solve the inequality
3x+ 1

4x− 3
≤ 1.

4) In the set of all real numbers solve the equation

2 · sin2 x+
√
3 · sinx = 0.

5) Find the point P which is the intersection of lines x+ 3y + 2 = 0 and
2x− 3y − 5 = 0. Write the equation of the line that passes through this point P
and is orthogonal to the line 5x− 3y + 1 = 0.

Each task is evaluated by 0-6 points according to the degree of completion.

Solution

1)
√
3x+ 10−

√
x+ 4 = 2 3x+ 10 ≥ 0

√
3x+ 10 = 2 +

√
x+ 4 x+ 4 ≥ 0

3x+ 10 = 4 + 4
√
x+ 4 + x+ 4

2x+ 2 = 4
√
x+ 4

x+ 1 = 2
√
x+ 4

x2 + 2x+ 1 = 4(x+ 4)

x2 − 2x− 15 = 0

(x− 5)(x+ 3) = 0

x1 = 5, x2 = −3
Proof:

x1 = 5 x2 = −3

L1 =
√
15 + 10−

√
5 + 4 = 2 L2 =

√
−9 + 10−

√
−3 + 4 = 0

P1 = 2 P2 = 2

L1 = P1 L2 ̸= P2

Result: x = 5
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2) log (x+ 13)− log(x− 3) = log(x+ 4) x+ 13 > 0

log
x+ 13

x− 3
= log (x+ 4) x− 3 > 0

x+ 13 = (x+ 4)(x− 3) x+ 4 > 0

x+ 13 = x2 + x− 12 i.e.

x2 − 25 = 0 x > 3

x1,2 = ±5

Result: x = 5

3) 3x+ 1

4x− 3
≤ 1

3x+ 1− 4x+ 3

4x− 3
≤ 0

4− x

4x− 3
≤ 0

⊖ ⊕ ⊖◦ •
3
4 4

Result: x ∈ (−∞, 3
4 ) ∪ ⟨4,∞)

4) 2 · sin2 x+
√
3 · sinx = 0

sinx(2 sinx+
√
3) = 0

sinx =0 2 sinx+
√
3 = 0

x1 =kπ sinx = −
√
3

2

x2 =
4

3
π + 2kπ

x3 =
5

3
π + 2kπ

Result: x1 = kπ, x2 = 4
3π + 2kπ, x3 = 5

3π + 2kπ, k ∈ Z.

5) x+ 3y + 2 = 0 5x− 3y + 1 = 0

2x− 3y − 5 = 0

3x+ 5y + c = 0

3x = 3 3− 5 = −c

x = 1 c = 2

3y + 3 = 0

y = −1

Result: P = [1,−1], 3x+ 5y + 2 = 0.
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