
 

4𝑥 − 1 = 17 − 5𝑥 ⇔ 4𝑥 − 1 + 1 + 5𝑥 = 17 − 5𝑥 + 5𝑥 ⇔ 9𝑥 = 18 ⇔ 
9𝑥

9
=

18

9
⇔ 𝑥 = 2

𝑥 = 2

 

𝑎 = 1 + 𝑟 = 1 +
25

100
= 1.25

𝑓(𝑡) = 250 · 1.25𝑡

𝑓(𝑡) 𝑡

2014

 24

24 =
1

2
· 8 · |𝐵𝐶| ⇔ 48 = 8 · |𝐵𝐶| ⇔ |𝐵𝐶| =

48

8
= 6

|𝐴𝐵|

|𝐴𝐵| = √82 + 62 = √102 = 10

 𝑓(2)

𝑓(2) = 4 · 23 − 8 · 2 + 6 = 22

𝑓

𝐹(𝑥) = ∫ 𝑓(𝑥) 𝑑𝑥 = ∫(4𝑥3 − 8𝑥 + 6) 𝑑𝑥 

          =
4

3 + 1
𝑥3+1 −

8

1 + 1
𝑥1+1 + 6𝑥 + 𝑘 

          = 𝑥4 − 4𝑥2 + 6𝑥 + 𝑘

𝑘 ∈ ℝ



 𝑓(𝑥) 𝑔(𝑥) ℎ(𝑥)

𝑓(𝑥) = 3𝑥 − 2 

𝑔(𝑥) =
1

2
𝑥 + 2 

ℎ(𝑥) = −𝑥 + 2

𝑓(𝑥) 3 −2

𝑔(𝑥) 1/2 2

ℎ(𝑥) −1 2

𝑔(𝑥) ℎ(𝑥)

 𝑐 1 𝑦 𝑃(0; 1)

𝑓(𝑥) = 𝑎𝑥2 + 𝑏𝑥 + 1

𝑎 𝑏 𝑓′(𝑥) 𝑓′(𝑥) = 2𝑎𝑥 + 𝑏

𝑓′(𝑥)

0 = 2 · 𝑎 · 2 + 𝑏

𝑓(𝑥)

9 = 𝑎 · 22 + 𝑏 · 2 + 1

0 = 4𝑎 + 𝑏 (1)

9 = 4𝑎 + 2𝑏 + 1 (2)

2 (1)

0 = 8𝑎 + 2𝑏 (3) 

(2) (3)

9 − 0 = 4𝑎 − 8𝑎 + 2𝑏 − 2𝑏 + 1 ⇔ 9 = −4𝑎 + 1 ⇔ 4𝑎 = −8 ⇔ 𝑎 = −2

𝑏 𝑎 = −2 (1) (2) (3)

0 = 4 · (−2) + 𝑏 ⇔ 𝑏 = 8

𝑎 𝑏 𝑐

𝑎 = −2, 𝑏 = 8, 𝑐 = 1



 

𝑎 𝑏 𝑎 = 1.06434 𝑏 = 32.0404

 

𝑇2 =
ln(2)

ln(𝑎)
=

ln(2)

ln(1.06434)
= 11.116

11

 

𝑓′(𝑡) = 32.0404 · 1.06434𝑡 · ln(1.06434)

𝑓′(30) = 32.0404 · 1.0643430 · ln(1.06434) = 12.971

30 12.971

 𝑓(𝑥) = 0

𝑥3 − 8𝑥2 + 16𝑥 = 0 ⇔ 𝑥(𝑥2 − 8𝑥 + 16) = 0

𝑥 = 0 ∨ 𝑥2 − 8𝑥 + 16 = 0

𝑥2 − 8𝑥 + 16 = 0 ⇔ 𝑥2 − 2 · 4 · 𝑥 + 42 = 0 ⇔ (𝑥 − 4)2 = 0 ⇔ 𝑥 = 4

𝑓(𝑥) = 0

𝑥 = 0 ∨ 𝑥 = 4

𝑥 = 4



 𝑀

𝑀 = ∫ (𝑥3 − 8𝑥2 + 16𝑥)
4

0

𝑑𝑥 = [
1

4
𝑥4 −

8

3
𝑥3 + 8𝑥2]

0

4

=
1

4
· 44 −

8

3
· 43 + 8 · 42 =

64

3

64/3 ≈ 21. 3

 𝑓′(𝑥)

𝑓′(𝑥) = 0

−3 0 5

𝑥 −2 4

𝑓′(𝑥) − 0 + 0 −

𝑓(𝑥) ↘ → ↗ → ↘

 𝑓(𝑥) ] − ∞; −2] ∪ [4; ∞[

 𝑓(𝑥) [−2; 4]



 𝑓(𝑥) = −6

𝑓(𝑥) = −6

 𝑥 = 0.2

𝑦 = 22.41 · 0.20.663 = 7.709

0.2𝑑𝑚3 7.709𝑑𝑚2

 

𝑟𝑦 = ((1 + 𝑟𝑥)𝑎 − 1) · 100%

𝑎 = 0.663 𝑟𝑥 = 10% = 0.1

𝑟𝑦 = ((1 + 0.1)0.663 − 1) · 100% = 6.523%

10% 6.523%



 

1029

100

1029

 

𝑝



 

ℎ′

18 ℎ

ℎ′

ℎ′ = tan(25) · 16 = 7.46

ℎ′ = 7.46 ℎ = 18 − ℎ′ = 18 − 7.46 = 10.54

 

𝑎 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1
=

230 − 410

40 − 15
= −7.2 

𝑏 = 𝑦1 − 𝑎𝑥1 = 410 − (−7.2) · 15 = 518

𝑓(𝑥) = −7.2𝑥 + 518

 𝑔(𝑥) = 𝑥 · (−7.2𝑥 + 518) = −7.2𝑥2 + 518𝑥,   0 < 𝑥 < 70

𝑔′(𝑥) = 0

−14.4𝑥 + 518 = 0 ⇔ 14.4𝑥 = 518 ⇔ 𝑥 =
518

14.4
= 35.972 ≈ 36

𝑓′(34) = −14.4 · 34 + 518 = 28.4 

𝑓′(37) = −14.4 · 37 + 518 = −14.8

𝑥 = 36



 

3𝑥 + 2 = 14 ⇔ 3𝑥 + 2 − 2 = 14 − 2 ⇔ 3𝑥 = 12 ⇔
3𝑥

3
=

12

3
⇔ 𝑥 = 4

 

𝑘 =
|𝐷𝐹|

|𝐴𝐶|
=

6

4
=

3

2

|𝐷𝐸|

|𝐷𝐸| = 𝑘 · |𝐴𝐵| =
3

2
· 8 = 12

|𝐵𝐶|

|𝐵𝐶| =
|𝐸𝐹|

𝑘
=

9

3
2

=
9 · 2

3
= 6

 𝑏 ℎ(𝑥) ℎ(𝑥) 

𝐶 𝐴 𝐵 𝑏 𝑎

𝑓(𝑥) 𝑎 0 1

𝐵 𝑔(𝑥) 𝑎 1

𝐴

𝑓(𝑥) 𝐵

𝑔(𝑥) 𝐴

ℎ(𝑥) 𝐶



 𝑓(𝑥) = 𝑎𝑥2 + 𝑏𝑥 + 𝑐 𝑎 > 0 𝑏 > 0 𝑐 > 0

 

 

 

 

 

𝑓(𝑥) (0; 𝑐)

𝑏 > 0

𝑦

𝑥

 

𝐹(𝑥) = ∫(9𝑥2 − 2𝑥 − 5) 𝑑𝑥 =
9

2 + 1
𝑥2+1 −

2

1 + 1
𝑥1+1 − 5𝑥 + 𝑘

= 3𝑥3 − 𝑥2 − 5𝑥 + 𝑘

𝑘 𝑃

13 = 3 · 23 − 22 − 5 · 2 + 𝑘 ⇔ 13 = 10 + 𝑘 ⇔ 𝑘 = 3

𝑃

𝐹(𝑥) = 3𝑥2 − 𝑥2 − 5𝑥 + 3

 𝑓(𝑥)

𝑓′(𝑥) =
1

𝑥
+ 3, 𝑥 > 0

𝑦

1

𝑥
+ 3 = 4 ⇔

1

𝑥
= 1 ⇔ 𝑥 = 1

𝑓(𝑥) 𝑥 = 1

𝑓(1) = ln(1) + 3 · 1 + 2 = 0 + 5 = 5 

𝑓′(1) =
1

1
+ 3 = 1 + 3 = 4

𝑦 = 4(𝑥 − 1) + 5 = 4𝑥 − 4 + 5 = 4𝑥 + 1



 

𝑎 𝑏

𝑎 = 324.464, 𝑏 = 3020.32

 2018 𝑥 = 8

𝑓(8) = 324.464 · 8 + 3020.32 = 5616.032 ≈ 5616

2018 5616 50 000

 

𝑎 = 1 + 𝑟 = 1 +
3.4

100
= 1.034

𝑓(𝑥) = 950 · 1.034𝑥

𝑓(𝑥) 𝑥 2010

 

𝑇2 =
ln(2)

ln(𝑎)
=

ln(2)

ln(1.034)
= 20.731

20.7



 

𝑀(𝑡) = 100

 𝑀′(10)



 

𝑓′(𝑥) = ((𝑥2 − 3) · e𝑥+2)
′

𝑓′(𝑥) = (𝑥2 − 3) · e𝑥+2 + 2𝑥 · e𝑥+2

𝑓′(𝑥) = 0

(𝑥2 − 3)e𝑥+2 + 2𝑥e𝑥+2 = 0 ⇔ (𝑥2 − 3 + 2𝑥)e𝑥+2 = 0 ⇔ 𝑥2 − 3 + 2𝑥 = 0

e𝑥+2 = 0

𝑥2 − 3 + 2𝑥 = 0 ⇔ (𝑥 + 3)(𝑥 − 1) = 0

𝑥 = −3 ∨ 𝑥 = 1

𝑓′(−4) = ((−4)2 − 3)e−4+2 + 2 · (−4) · e−4+2 = 5e−2 ≈ 0.67670 

𝑓′(0) = (02 − 3)e0+2 + 2 · 0 · e0+2 = −3e2 ≈ −22.167 

𝑓′(2) = (22 − 3)e2+2 + 2 · 2 · e2+2 = 5e4 ≈ 272.99

𝑥 −3 1

𝑓′(𝑥) + 0 − 0 +

𝑓(𝑥) ↗ → ↘ → ↗

 𝑓(𝑥) ] − ∞; −3] ∪ [1; ∞[

 𝑓(𝑥) [−3; 1]

 0 𝑓′(0) =

−3e2 ≈ −22.167 𝑓(0) = (02 − 3) · e0+2 = −3e2 ≈ −22.167

𝑦 = −3e2(𝑥 − 0) + (−3e2) = −3e2𝑥 − 3e2

𝑦 = −22.167𝑥 − 22.167



 

 2 × 3

𝑓𝑜𝑟𝑣𝑒𝑛𝑡𝑒𝑡 =
𝑠𝑢𝑚 𝑙𝑜𝑑𝑟𝑒𝑡 · 𝑠𝑢𝑚 𝑣𝑎𝑛𝑑𝑟𝑒𝑡

𝑠𝑢𝑚 𝑡𝑜𝑡𝑎𝑙



 𝐵

|𝐴𝐶| = 40

|𝐴𝐺| = |𝐺𝐶| = 20 |𝐵𝐸| = 24 |𝐴𝐹| = 12

6 |𝐵𝐺| = |𝐻𝐸| = 6 𝐵ℎ𝑎𝑙𝑣

𝐵ℎ𝑎𝑙𝑣 = arctan (
𝐶𝐺

𝐵𝐺
) = arctan (

20

6
) = 73.3𝑜

𝐵 = 2 · 𝐵ℎ𝑎𝑙𝑣 = 2 · 73.3𝑜 = 146.6𝑜

𝐴𝐵𝐺 𝐵ℎ𝑎𝑙𝑣 = 70.3𝑜 𝐺 = 90𝑜 𝐴𝐴𝐵𝐺 = 180𝑜 −

73.3𝑜 − 90𝑜 = 16.7𝑜 𝐴

𝐴𝐵𝐹 𝐴 𝐴 = 𝐴𝐴𝐵𝐺 + 90𝑜 = 16.7𝑜 + 90𝑜 = 106.7𝑜

𝐴 = 106.7𝑜 

𝐵 = 146.6𝑜

 

𝑂𝑓𝑙𝑖𝑠𝑒 = |𝐵𝐶| + |𝐶𝐷| + |𝐷𝐸| + |𝐸𝐹| + |𝐹𝐴| + |𝐴𝐵| 

|𝐶𝐷| = |𝐴𝐹| = 12

|𝐶𝐺| |𝐵𝐺|

|𝐵𝐶| |𝐵𝐶| = √202 + 62 = 20.88

𝑂𝑓𝑙𝑖𝑠𝑒 = 20.88 + 12 + 20.88 + 20.88 + 12 + 20.88 = 107.52

107.52

|𝐵𝐹| |𝐴𝐵| = 20.88

|𝐴𝐹| = 12 𝐴 = 106.7𝑜

|𝐵𝐹| = √20.882 + 122 − 2 · 20.88 · 12 · cos(106.7) = 26.907

|𝐵𝐹| 26.906



 𝑥 = 50

𝑓(50) = 0.00005 · 503 − 0.0005 · 502 + 0.55 · 50 = 32.5

50% 32.5%

 𝑔(𝑥) = 𝑥 − 𝑓(𝑥) = −0.00005 · 𝑥3 + 0.0005 · 𝑥2 + 0.45 · 𝑥,       0 ≤ 𝑥 ≤

100

𝑔′(𝑥) = 0.45 − 0.00015 · 𝑥2 + 0.0010 · 𝑥, 0 ≤ 𝑥 ≤ 100

𝑔′(𝑥) = 0

0.45 − 0.00015 · 𝑥2 + 0.0010 · 𝑥 = 0

𝑥 =
−0.0010 ± √0.00102 − 4 · (−0.00015) · 0.45

2 · (−0.00015)
 

    =
−0.0010 ± 0.01646207763

−0.0003
= {

−0.0010 + 0.01646207763

−0.0003
= −51.540

−0.0010 − 0.01646207763

−0.0003
= 58.207

𝑔

𝑔

𝑔(58.207) = −0.00005 · 58.2073 + 0.0005 · 58.2072 + 0.45 · 58.207 = 18.027

18.027%



 

𝑎 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1
=

8 − 2

3 − 1
= 3 

𝑏 = 𝑦1 − 𝑎𝑥1 = 2 − 3 · 1 = −1

𝑎 = 3 𝑏 = −1

 

𝑥2 − 10𝑥 + 21 = 0 ⇔ (𝑥 − 3)(𝑥 − 7) = 0 ⇔ 𝑥 = 3 ∨ 𝑥 = 7

 𝑘 2

|𝐴𝐶1| = |𝐴𝐶| · 𝑘 = 5 · 2 = 10

|𝐵𝐶|

|𝐵𝐶| = √|𝐴𝐵|2 − |𝐴𝐶|2 = √62 − 52 = √11

 ℎ

ℎ

2
− 10 = 𝑀 ⇔

ℎ

2
− 10 + 10 = 𝑀 + 10 ⇔ 2 ·

ℎ

2
= 2 · (𝑀 + 10) ⇔ 

ℎ = 2 · (𝑀 + 10) = 2𝑀 + 20



 

85% − 60% = 25% 80

25%
25%

100
· 80 = 0.25 · 80 =

1

4
· 80 = 20 20

40 50

 𝑃(2; 𝑓(2)) 𝑓′(𝑥)

𝑓′(𝑥) = 3𝑥2 − 16𝑥 + 3

𝑥 = 2 𝑓 𝑓′

𝑓(2) = 23 − 8 · 22 + 3 · 2 + 2 = −16 

𝑓′(2) = 3 · 22 − 16 · 2 + 3 = −17

𝑃

𝑦 = −17(𝑥 − 2) − 16 = −17𝑥 + 34 − 16 = −17𝑥 + 18



 

𝑎 𝑏

𝑎 = 35.2857 

𝑏 = 414.286

 𝑎

35 286

 

𝑎 = 1 + 𝑟 = 1 +
5

100
= 1.05

𝑃(𝑡) = 4500 · 1.05𝑡

𝑃(𝑡) 𝑡

 

𝑇2 =
ln(2)

ln(1.05)
= 14.2

 |𝐴𝐵| = 5 |𝐴𝐷| = 7

𝐴 = 40𝑜 |𝐵𝐷|

|𝐵𝐷| = √52 + 72 − 2 · 5 · 7 · cos(40) = 4.514

 |𝐵𝐷| = |𝐷𝐶| = 4.514 𝐷

𝐵𝐶𝐷 𝐷 𝐴𝐵𝐷

𝐷𝐴𝐵𝐷 = arccos (
4.5142 + 72 − 52

2 · 4.514 · 7
) = 45.396𝑜

𝐷𝐵𝐶𝐷



𝐷𝐵𝐶𝐷 = 180𝑜 − 𝐷𝐴𝐵𝐷 = 180𝑜 − 45.396𝑜 = 134.604𝑜

𝐵𝐶𝐷

𝑇 =
1

2
· 4.514 · 4.514 · sin(134.604) = 7.254

 

 𝑥 = 3 

𝑓(𝑥) = 500 000

500 000 



 𝑓′(10)

400 216

 𝑓(𝑥) = 𝑥2 − 8 ln(𝑥) , 𝑥 > 0 𝑓′(𝑥) =

0

𝑓′(𝑥) = 2𝑥 −
8

𝑥
, 𝑥 > 0

𝑓′(𝑥) = 0

2𝑥 −
8

𝑥
= 0 ⇔ 2𝑥 =

8

𝑥
⇔ 2𝑥2 = 8 ⇔ 𝑥2 = 4 ⇔ 𝑥 = 2

𝑥 > 0 𝑥 = 2

𝑓′′(𝑥) = 2 +
8

𝑥2
, 𝑥 > 0

𝑥 = 2 𝑓′′(𝑥)

𝑓′′(2) = 2 +
8

22
= 2 +

8

4
= 4

𝑓′′(2) > 0 𝑥 = 4

𝑓(𝑥) (0; 2] [2; ∞)

 



 

𝑝



 0 6

𝑀 = 36

 𝑁 1/3 𝑀

𝑁 =
1

3
· 𝑀 =

1

3
· 36 = 12

𝑘

−1.8237 8.5020 𝑘 𝑘 =

2.3218 12



 

3𝑥 + 5 = 2𝑥 − 1 ⇔ 3𝑥 + 5 − 2𝑥 = 2𝑥 − 1 − 2𝑥 ⇔ 𝑥 + 5 = −1 ⇔ 

𝑥 + 5 − 5 = −1 − 5 ⇔ 𝑥 = −6

𝑥 = −6 𝑥 =

−6

 𝑓(𝑥) = e𝑥 + 𝑥2

𝑓′(𝑥) = e𝑥 · ln(e) + 2 · 𝑥2−1 = e𝑥 + 2𝑥

 𝑐 𝑥 = 0

𝑥 = 0 𝑥 = 4

𝑓(0) = 02 − 4 · 0 = 0 

𝑓(4) = 42 − 4 · 4 = 0

𝑥 = 2

𝑓(2) = 22 − 4 · 2 = −4 𝑎 > 0 𝑏 < 0



 ℎ 4 + 4

ℎ

𝑔𝑟ø𝑛 = √52 − 42 = √9 = 3

ℎ = 2.5 + 3 = 5.5 5.5

 𝑓(𝑥) 𝐹(𝑥)

𝐹(𝑥) = ∫ 𝑓(𝑥) 𝑑𝑥 = ∫(3𝑥 − 2) 𝑑𝑥 =
3

2
𝑥2 − 2𝑥 + 𝑘

𝑘 𝑃(2; 1)

1 =
3

2
· 22 − 2 · 2 + 𝑘 ⇔ 1 = 2 + 𝑘 ⇔ 𝑘 = −1

𝑓(𝑥) 𝑃

𝐹(𝑥) =
3

2
𝑥2 − 2𝑥 − 1



 𝑓′(5)

𝑥 = 5

𝑎 =
30𝑜𝐶

5𝑚𝑖𝑛
= 6𝑜𝐶/𝑚𝑖𝑛

5

6𝑜𝐶



 

𝑎 𝑏

𝑎 = −307.11 

𝑏 = 45510

 𝑓(𝑥) = 42000

 



 

[25,34,45]



 𝐵

sin(𝐵)

6
=

sin(77)

7
⇔ sin(𝐵) · 7 = sin(77) · 6 ⇔ sin(𝐵) =

sin(77) · 6

7
⇔ 

𝐵 = arcsin (
sin(77) · 6

7
) = 56.634𝑜

𝐴

𝐴 = 180𝑜 − 𝐵 − 𝐶 = 180𝑜 − 56.633𝑜 − 77𝑜 = 46.367𝑜

|𝐵𝐶|

sin(46.367)

|𝐵𝐶|
=

sin(77)

7
⇔ sin(46.367) · 7 = sin(77) · |𝐵𝐶| ⇔ 

sin(46.367) · 7

sin(77)
= |𝐵𝐶| ⇔ |𝐵𝐶| = 5.2

 |𝐷𝐶| 

12 =
1

2
· 5.2 · |𝐷𝐶| · sin(77) ⇔ |𝐷𝐶| =

12

1
2 · 5.2 · sin(77)

= 4.737

|𝐷𝐶|

 

 

𝑓′(𝑥) = 0



𝑓′′(𝑥) < 0 𝑓′′(𝑥) > 0

𝑓′(𝑥) = 0

𝑓′′(𝑥)

𝑓(𝑥)

 (−∞; −0.57421] ∪ [1.0705; 3.2537]

 [−0.57421; 1.070] ∪ [3.2537; ∞)

 𝑥 = 1.0705

𝑥 𝑥 = 0 𝑥 = 2

𝑀

0 2



 

123700

𝑎 > 1

𝑇2 =
ln(2)

ln(1.02)
≈ 35

35

 

𝑔(𝑥) = 3000𝑥 + 123700

𝑓(𝑥) = 𝑔(𝑥)

123700 · 1.02𝑥 = 3000𝑥 + 123700

 

𝑉æ𝑠𝑘𝑒 = 2𝑥 · 𝑥 · ℎ = 2ℎ𝑥2

𝑂æ𝑠𝑘𝑒 = 2 · 𝑥 · 𝑥 + 2 · 2 · 𝑥 · ℎ + 2 · 𝑥 · ℎ = 6ℎ𝑥 + 2𝑥2

𝑥 = 12 ℎ = 10

𝑉æ𝑠𝑘𝑒 = 2 · 10 · 122 = 2880cm3 

𝑂æ𝑠𝑘𝑒 = 6 · 10 · 12 + 2 · 122 = 1008cm2

 𝑉æ𝑠𝑘𝑒 4000 ℎ

4000 = 2ℎ𝑥2 ⇔ ℎ =
2000

𝑥2

ℎ 𝑥

𝑂(𝑥) = 2𝑥2 + 6
2000

𝑥2
𝑥 = 2𝑥2 +

12000

𝑥



 𝑥 ℎ

𝑂(𝑥)

𝑂′(𝑥) = 4𝑥 −
12000

𝑥2

𝑂′(𝑥) = 0

4𝑥 −
12000

𝑥2
= 0 ⇔ 4𝑥 =

12000

𝑥2
⇔ 4𝑥3 = 12000 ⇔ 

𝑥3 =
12000

4
= 3000 ⇔ 𝑥 = √3000

3
≈ 14.422

𝑂′′(𝑥) > 0

𝑂′′(𝑥) = 4 +
24000

𝑥3

𝑂′′(√3000
3

) = 4 +
24000

√3000
3 3 = 4 +

24000

3000
= 12, 12 > 0, 𝑙𝑜𝑘 𝑚𝑖𝑛

𝑥 = 14.422

ℎ

ℎ =
2000

14.4222
= 9.616

ℎ = 9.616


