


Question 1 

𝑎, 𝑏, 𝑐
𝑎

𝑏
= 1/2

𝑐

𝑎
=

4

3

𝑏

𝑐
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Question 2  

(2𝑏)−1−2−1𝑏

𝑏−1+1−1

 
1−𝑏

2

 
𝑏−1
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𝑏2−1

2𝑏

 
(1−𝑏2)

2𝑏

Question 3  

0,0009 × 10−2

 0,00003

 0,0003

 0,003

 0,03



Question 4  

 80 −
21

100

 80 ×
79

100

 80 ×
100

121

 80 ×
121

100

Question 5  

44 %

50 %

56 %

60 %

Question 6  

𝑥 𝜋𝑥 + 1 = 8. 2𝜋𝑥 + 1 ?

 14

15

16

17



Question 7   

 

𝑥2 − 5632 𝑥 + 1133407 = 0

 {209 , −5423}

 {209 , −5422}

 {209 , 5422}

 {209 , 5423}

Question 8   

(𝑥 − 1)(𝑥5 − 23𝑥4 − 12𝑥3) + 𝑥 = 𝑥

1

2

3

4

Question 9   

𝑥 𝑦

{
2𝑥 + 3𝑦 = 1
4𝑥 − 𝑦 = 9

𝑥 − 2𝑦

2

5

Question 10  



 

 

 

 

Question 11  

(1,1) 𝐵 (3,2).

𝑢⃗ = 3 𝐴𝐵⃗⃗⃗⃗  ⃗ 

 √5

 3√5

 15

 18

Question 12 

𝑑 3𝑥 + 4𝑦 = 2

 𝑒 2𝑥 − 𝑦 = 3. 𝑓 𝑑

𝑒 𝑓

 11/12

 12/11

 12/5

 3

Question 13  

𝑑

3𝑥 + 2𝑦 = 6 𝑑′ 𝑑 𝑃

(1,1). 

𝑑′

 3𝑥 + 2𝑦 = 5



 2𝑥 + 3𝑦 = 5

 3𝑦 − 2𝑥 = 5

 3𝑦 − 2𝑥 = 1

Question 14  

cos (
3𝜋

2
+ 𝑥), 𝑥 

 −𝑐𝑜𝑠 (𝑥)

 −𝑠𝑖𝑛(𝑥)

 cos(𝑥)

 sin(𝑥)

Question 15  

𝑥 0 ≤ 𝑥 ≤
𝜋

2
cos(𝑥) = 0,7. sin(𝑥) ?

√0,3

√0,51

1 − √0,49

Question 16 

cos (
10𝜋

3
)

−
√3

2

 −
1

2
1

2

   
√3

2



Question 17 

𝐴𝐵𝐶 𝐴. [𝐴, 𝐵] 𝐴𝐶𝐵̂ 

60°. [𝐴, 𝐶]

1

√3

√3

3√3

Question 18 

𝐴𝐵𝐶 𝐵. [𝐴, 𝐵] 𝐴𝐵𝐶

8√3 𝑚2. 𝐴𝐶𝐵̂ 

Question 19 

𝑓 ℝ 𝑓(3) = 3 𝑓(6) = 2.

𝑓(10)

 −
7

3

 
2

3

 

 
16

3



Question 20 

𝑚 = 0,7.

√𝑚 < 𝑚 < 𝑚2

√𝑚 < 𝑚2 < 𝑚

𝑚2 < √𝑚 < 𝑚

𝑚2 < 𝑚 < √𝑚

Question 21 

𝑓

𝑓(𝑥) = 4 + √𝑥

𝑓(𝑥) = √4 + 𝑥

𝑓(𝑥) = 4

 𝑓(𝑥) = √𝑥

Question 22 

𝑓 ℝ 𝑓(𝑥) = 𝑥 − 1. 𝑔

𝑓

𝑔(𝑥) = ln (𝑒𝑥 − 1)

𝑔(𝑥) = 𝑒ln(𝑥)−1

𝑔(𝑥) = 𝑒ln(𝑥) − 1

𝑔(𝑥) = ln(𝑒𝑥) − ln (1)



Question 23 

𝑓 ℝ 𝑔 𝑔(𝑥) = 𝑥 + 𝑓(𝑥2). 

𝑔′(0).

Question 24 

𝑓 ℝ 𝑓(𝑡) = 𝑡2𝑒2𝑡.

𝑓′

𝑓′(𝑡) = 2𝑡𝑒2𝑡

𝑓′(𝑡) = 2𝑡(1 + 𝑡)𝑒2𝑡

𝑓′(𝑡) = 𝑡(2 + 𝑡) 𝑒2𝑡

𝑓′(𝑡) = 4𝑡𝑒2𝑡

Question 25 

𝑓 ℝ 𝑓′(𝑥) = 1 + cos2(𝑥) 𝑥 ∈ ℝ.

𝑓



Question 26 

∫ (𝑥2 + 𝑥)𝑑𝑥
1

−1

2/3

Question 27 

∫(2𝑥 − 1)2 𝑑𝑥

4(2𝑥 − 1)
1

3
(2𝑥 − 1)3

1

6
(2𝑥 − 1)3

2

3
 (2𝑥 − 1)3

Question 28 

𝑘, 2𝑘 − 5, 3𝑘 + 2 6𝑘 − 1

𝑘 ?



Question 29 

 



𝑎

𝑏
= 1/2

𝑐

𝑎
=

4

3
 
𝑎

𝑏
⋅

𝑐

𝑎
=

𝑐

𝑏
=

1

2
⋅
4

3
=

4

6
 ⇒

𝑏

𝑐
=

6

4
=

3

2

 

(2𝑏)−1 − 2−1𝑏

𝑏−1 + 1−1
=

1
2𝑏

−
𝑏
2

1
𝑏

+ 1
=

1
2𝑏

−
𝑏2

2𝑏
1
𝑏

+
𝑏
𝑏

=

1 − 𝑏2

2𝑏
1 + 𝑏

𝑏

=

1 − 𝑏2

2
1 + 𝑏

=
1 − 𝑏2

2 (1 + 𝑏)
=

(1 − 𝑏)(1 + 𝑏)

2 (1 + 𝑏)
 

                                                                                                                   =
1 − 𝑏

2

0,0009 × 10−2 = 9 × 10−4 × 10−2 = 9 × 10−6

√9 × 10−6 = 3 × 10−3 = 0,003

𝑥 𝑥 ⋅ 1,21 = 80  ⇔ 𝑥 ⋅
121

100
= 80

⇒ 𝒙 = 𝟖𝟎 ⋅
𝟏𝟎𝟎

𝟏𝟐𝟏



𝑥,

(1 −
30

100
) ⋅ 𝑥 = 0,7 𝑥

(1 −
20

100
) ⋅ 0,7 𝑥 = 0,8 × 0,7 𝑥 = 𝟎, 𝟓𝟔 𝒙

(1 − 0,56) = 44%

𝜋𝑥 + 1 = 8 𝜋𝑥 = 7 2𝜋𝑥 = 14 2𝜋𝑥 + 1 = 𝟏𝟓

𝑥2 − 5632 𝑥 + 1133407 = 0

𝑎𝑥2 + 𝑏𝑥 + 𝑐

𝑎(𝑥 − 𝑟1)(𝑥 − 𝑟2) = 0 𝑟1 𝑟2
𝑥2 𝑎 = 1. 

209
𝑥2 − 5632 𝑥 + 1133407 = 0  ⇔ (𝑥 − 209)(𝑥 − 𝑟2) = 0

(−209)(−𝑟2) = 1133407 ⇔ 209 ⋅ 𝑟2 = 113340𝟕

𝑟2
209 ⋅ 𝑟2

𝑟2 = 

{209 , 5423}



(𝑥 − 1)(𝑥5 − 23𝑥4 − 12𝑥3) + 𝑥 = 𝑥

𝑥  (𝑥 − 1)(𝑥5 − 23𝑥4 − 12𝑥3) = 0

𝑥3 (𝑥 − 1)𝑥3(𝑥2 − 23𝑥 − 12) = 0

𝑥2 − 23𝑥 − 12 𝑥2 − 23𝑥 − 12

Δ = √(23)2 − 4(1)(−12) = √(23)2 + 48 

Δ 

𝑥2 − 23𝑥 − 12

• 𝑥 − 1 

• 𝑥3

• 𝑥2 − 23𝑥 − 12

(𝑥 − 1)(𝑥5 − 23𝑥4 − 12𝑥3) + 𝑥 = 𝑥

{
2𝑥 + 3𝑦 = 1          (1)
4𝑥 − 𝑦 = 9           (2)

−2 {
−4𝑥 − 6𝑦 = −2          (1′)

4𝑥 − 𝑦 = 9                   (2′)

−6𝑦 − 𝑦 = 7  ⇔  −7𝑦 = 7 ⇒ 𝒚 = −𝟏

𝑦 = −1 2𝑥 + (3 ⋅ (−1)) = 1  ⇔ 2𝑥 − 3 = 1 ⇔ 2𝑥 = 4 ⇒ 𝒙 = 𝟐 

𝑥 − 2𝑦 = 2 − 2(−1) =  4



𝐶2 = 82 + 62 = 64 + 36 = 100
⇒ 𝐶2 = 100  ⇒ 𝑪 = 𝟏𝟎

𝐴(1,1) 𝐵(3,2) ⇒ 𝐴𝐵⃗⃗⃗⃗  ⃗ = (3 − 1 , 2 − 1) = (2,1).

‖𝐴𝐵⃗⃗⃗⃗  ⃗‖ = √(2)2 + (1)2 = √5

‖𝑢⃗ ‖ = 3 ‖𝐴𝐵⃗⃗⃗⃗  ⃗‖ = 3√5

𝑑 ≡ 3𝑥 + 4𝑦 = 2 ⇔ 4𝑦 = −3𝑥 + 2 ⇔ 𝑦 = −
3

4
𝑥 +

1

2
′𝑥′ −

3

4
.

𝑑

𝑓 ≡ 𝑦 = −
3

4
𝑥 + 𝑏.

𝑓 𝑏 = 0  

𝑓 ≡ 𝑦 = −
3

4
𝑥.

𝑒 𝑓, 𝑦 = −
3

4
𝑥

𝑒

𝑒 ≡ 2𝑥 − 𝑦 = 3 2𝑥 − (−
3

4
) 𝑥 = 3  ⇔ 2𝑥 +

3

4
𝑥 = 3 ⇔

11

4
 𝑥 = 3 ⇒ 𝒙 =

𝟏𝟐

𝟏𝟏
 

𝑒 𝑓



𝑑 ≡ 3𝑥 + 2𝑦 = 6 𝑦 = 𝑎𝑥 + 𝑏

3𝑥 + 2𝑦 = 6 ⇔ 2𝑦 = −3𝑥 + 6 ⇔ 𝑦 = −
3

2
𝑥 + 3

𝑚 = −
3

2
𝑥′).

𝑚′ =
2

3
𝑚 

𝑚′ 𝑚𝑚′ = −1, 𝑚′ = −
1

𝑚
).

𝑑′ 𝑦 =
2

3
𝑥 + 𝑏. (1,1)

𝑥 = 1 , 𝑦 = 1 ⇒ 1 =
2

3
⋅ 1 + 𝑏 ⇒ 𝑏 = 1 −

2

3
=

1

3

𝒅′ ≡  𝑦 =
2

3
𝑥 +

1

3
  ⇔ 3𝑦 = 2𝑥 + 1 ⇔ 𝟑𝒚 − 𝟐𝒙 = 𝟏

𝑥

𝑋

3𝜋

2
,

𝑥
3𝜋

2
+ 𝑥

𝑋

cos (
3𝜋

2
+ 𝑥) 𝑥.

cos (
3𝜋

2
+ 𝑥) = sin (𝑥)



0 ≤ 𝑥 ≤
𝜋

2
cos(𝑥) = 0,7. sin(𝑥) ?

cos2(𝑥) + sin2(𝑥) = 1  ⇒ sin(𝑥) = √1 − cos2(𝑥) 

𝐬𝐢𝐧(𝒙) = √1 − cos2(𝑥) = √1 − 0,72 = √1 − 0,49 = √𝟎, 𝟓𝟏

2𝜋

cos (
10𝜋

3
) = cos (

6𝜋

3
+

4𝜋

3
) = cos (2𝜋 +

4𝜋

3
) = cos (4

𝜋

3
) .

cos (
10𝜋

3
) = cos (

4𝜋

3
) = cos (𝜋 +

𝜋

3
) = −cos (

𝜋

3
) = −

1

2

  cos(𝜋 + 𝛼) = −cos (𝛼)

𝐴𝐶𝐵̂ =

60° 𝐴𝐶𝐵̂ = 30°

𝐴𝐶

𝐴𝐵
= tan(30°) =

sin(30°)

𝑐𝑜𝑠 (30°)
=

1

2

√3

2

=
1

√3

𝐴𝐶

3
=

1

√3
  ⇒ 𝑨𝑪 =

3

√3
=

3

√3
⋅
√3

√3
= √𝟑 



𝒜 =
𝑏𝑎𝑠𝑒×ℎ𝑎𝑢𝑡𝑒𝑢𝑟

2
.

8√3 =
𝐴𝐵×𝐵𝐶

2
= 4

𝐵𝐶

2
= 2 𝐵𝐶 ⇒ 𝑩𝑪 = 𝟒√𝟑

• 𝐴𝐶 cos  ( 𝛼) = 𝐵𝐶 = 4√3
^2
⇔  𝐴𝐶2 cos2(𝛼) = 48

• 𝐴𝐶 sin  (𝛼) = 𝐴𝐵 = 4 
^2
⇔  𝐴𝐶2 sin2(𝛼) = 16    

𝐴𝐶2 cos2(𝛼) + 𝐴𝐶2 sin2(𝛼) = 48 + 16  ⇔ 𝐴𝐶2 (cos2(𝛼) + sin2(𝛼)) = 64

                                                           ⇔ 𝐴𝐶2 = 64  ⇔ 𝐴𝐶 = 8

𝐴𝐶 sin(𝛼) = 4  ⇒ 8 sin(𝛼) = 4  ⇒ sin(𝛼) =
1

2
   ⇒   𝛼 = 𝑨𝑪𝑩̂ = 𝟑𝟎° 

𝑓 𝑦 = 𝑎𝑥 + 𝑏. 

𝑓(3) = 3 ⇔ 3 = 3𝑎 + 𝑏

𝑓(6) = 2 ⇔ 2 = 6𝑎 + 𝑏

1 = −3𝑎 ⇒ 𝑎 = −
1

3

𝑎 = −
1

3
3 = 3 (−

1

3
) + 𝑏  ⇔ 3 = −1 + 𝑏 ⇔ 𝑏 = 4

𝑓 ≡ 𝑦 = −
1

3
 𝑥 + 4

𝑓(10) =  −
1

3
(10) + 4 =  −

10

3
+ 4 = −

10

3
+

12

3
=

2

3



𝑚 < 1…

𝑚 < 1 ⇒  𝑚 ⋅ 𝑚 < 1 ⋅ 𝑚 ⇔ 𝒎𝟐 < 𝒎

0 < 𝑚 < 1, √𝑚 < 𝑚, 

𝑚 < 𝑚2 𝑚 < √𝑚

𝑚2 < 𝑚 < √𝑚

𝑓(𝑥) 𝑓(𝑥) = 𝑓(−𝑥)

𝑓(𝑥)

√𝑥 𝑥 < 0.

√4 + 𝑥 ≠ √4 − 𝑥

𝑓(𝑥) = 4

𝑔(𝑥) = ln (𝑒𝑥 − 1) ln(𝑒𝑥 − 1)…

𝑔(𝑥) = 𝑒ln(𝑥)−1 𝑒ln(𝑥)−1 = 𝑒ln(𝑥) ⋅ 𝑒−1 =
𝑥

𝑒
 

𝑔(𝑥) = ln(𝑒𝑥) − ln(1) ? ln(𝑒𝑥) − ln(1) = 𝑥 − 0 = 𝑥 

𝑔(𝑥) = 𝑒ln(𝑥) − 1 𝑒ln(𝑥) − 1 = 𝑥 − 1



𝑔(𝑥) = 𝑥 + 𝑓(𝑥2)

𝑓(𝑥2) 𝑓(𝑢(𝑥)),

[𝑓(𝑢(𝑥))]
′
= 𝑢′(𝑥) ⋅ 𝑓′(𝑢(𝑥))

𝑔′(𝑥) = [𝑥 + 𝑓(𝑥2)]′ = 𝑥′ + 𝑓′(𝑥2) = 1 + 2𝑥 𝑓′(𝑥2)

𝑥 = 0, 𝑔′(0) = 1 + 0 ⋅ 𝑓′(0) = 1

𝑓(𝑡) = 𝑡2𝑒2𝑡

(𝑓𝑔)′ = 𝑓′𝑔 + 𝑓𝑔′

(𝑡2𝑒2𝑡)′ = (𝑡2)′ ⋅ 𝑒2𝑡 + 𝑡2 ⋅ (𝑒2𝑡) = 2𝑡 𝑒2𝑡 + 𝑡2 ⋅ 2𝑒2𝑡 = 2𝑡 𝑒2𝑡 (1 + 𝑡)

𝑓′(𝑥) = 1 + cos2(𝑥)

cos2(𝑥) ≥ 0 .

1 + cos2(𝑥) > 0)



𝑓′(𝑥) > 0 𝑓(𝑥)

∫ (𝑥2 + 𝑥)𝑑𝑥
1

−1

= [
𝑥3

3
]
−1

1

+ [
𝑥2

2
]
−1

1

= (
1

3
− (−

1

3
)) + (

1

2
−

1

2
) =

𝟐

𝟑

∫(2𝑥 − 1)2 𝑑𝑥

∫(2𝑥 − 1)2 𝑑𝑥 =
1

2
 ∫2 (2𝑥 − 1)2 𝑑𝑥

1

2

(2𝑥 − 1)

∫𝑓′(𝑥)𝑓𝑛(𝑥) 𝑑𝑥 =
𝑓𝑛+1(𝑥)

𝑛 + 1

 

∫(2𝑥 − 1)2 𝑑𝑥 =
1

2
 ∫2 (2𝑥 − 1)2 𝑑𝑥 =

1

2

(2𝑥 − 1)3

3
=

1

6
(2𝑥 − 1)3



𝑘, 2𝑘 − 5, 3𝑘 + 2 6𝑘 − 1

𝑘 ?

𝑘 + 2𝑘 − 5 + 3𝑘 + 2 + 6𝑘 − 1

4
= 17 ⇔

12𝑘 − 4

4
= 17 ⇔ 12𝑘 − 4 = 68 

 ⇔ 12𝑘 = 72   ⇒ 𝒌 = 𝟔

𝒙̅ =
(400)(2) + (500)(3) + (600)(5) + (700)(1) + (800)(5)

2 + 3 + 5 + 1 + 5

=
800 + 1500 + 3000 + 700 + 4000

16
=

10000

16
= 𝟔𝟐𝟓 €


