
 ℎ(𝑥) 𝐶

𝑥 𝑓(𝑥) 1

𝐵 𝑔(𝑥)

𝐴 −1

 

|det(𝑎⃗, 𝑏⃗⃗)| = |det (
−1 6
5 2

)| = |−1 · 2 − 5 · 6| = |−2 − 30| = 32

 𝑓(𝑥)

𝑓′(𝑥) = 𝑥2 + 2𝑥 − 3

𝑓′(𝑥) = 0 𝑥2 + 2𝑥 − 3 = 0

𝑥2 + 2𝑥 − 3 = 0 ⇔ (𝑥 + 3)(𝑥 − 1) = 0

𝑥 = −3 ∨ 𝑥 = 1

−4 0 2

𝑓′(−4) = (−4 + 3)(−4 − 1) = −1 · (−5) = 5 

𝑓′(0) = (0 + 3)(0 − 1) = 3 · (−1) = −3 

𝑓′(2) = (2 + 3)(2 − 1) = 5 · 1 = 5

𝑥 −3 1

𝑓′(𝑥) + 0 − 0 +

𝑓(𝑥) ↗ → ↘ → ↗

 𝑓(𝑥) (−∞; −3] ∪ [1; ∞)

 𝑓(𝑥) [−3; 1]
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𝑎2 + 2𝑎𝑏 − (𝑎 + 𝑏)2 

= 𝑎2 + 2𝑎𝑏 − (𝑎2 + 𝑏2 + 2𝑎𝑏) 

= 𝑎2 + 2𝑎𝑏 − 𝑎2 − 𝑏2 − 2𝑎𝑏 

= −𝑏2

𝑥2 + 2𝑥

𝑥 + 2
 

=
𝑥(𝑥 + 2)

𝑥 + 2
 

= 𝑥

𝑥

 

𝑃(𝑥) = 𝑎(𝑥 − 𝑟1)(𝑥 − 𝑟2)

𝑟1 = 2 𝑟2 = 4 𝐴(0,4)

4 = 𝑎 · (0 − 2)(0 − 4) ⇔ 

4 = 8𝑎 ⇔ 

𝑎 =
1

2

𝑃(𝑥) =
1

2
(𝑥 − 2)(𝑥 − 4) =

1

2
(𝑥2 − 4𝑥 − 2𝑥 + 8) =

1

2
𝑥2 − 3𝑥 + 4

𝑎 = 1/2 𝑏 = −3

 𝑡 = 𝑥2 + 1
𝑑𝑡

𝑑𝑥
= 2𝑥 ⇔ 𝑑𝑥 =

1

2𝑥
𝑑𝑡 𝑡 = 12 + 1 = 2

𝑡 = 02 + 1 = 1

∫
2𝑥

𝑥2 + 1

1

0

𝑑𝑥 = ∫
2𝑥

𝑡
·

1

2𝑥

2

1

𝑑𝑡 = ∫
1

𝑡

2

1

𝑑𝑡 = [ln(𝑡)]1
2 = ln(2) − ln(1) = ln(2)

∫
2𝑥

𝑥2 + 1

1

0

𝑑𝑥 = ∫
2𝑥

𝑥2 + 1

1

0

𝑑(𝑥2 + 1)

2𝑥
= ∫

2𝑥

𝑥2 + 1

1

0

𝑑(𝑥2 + 1) = [ln(𝑥2 + 1)]0
1 

                          = ln(12 + 1) − ln(02 + 1) = ln(2) − ln(1) = ln(2)
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𝑎 𝑏

𝑎 = 0.34894 

𝑏 = 15.13903

 𝑓(𝑥) = 48

48

27.444

 𝑟𝑥 = 40% = 0.4 𝑟𝑦

𝑟𝑦 = ((1 + 0.4)0.34894 − 1) · 100% = 12.458%

40%

12.5%
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𝑓(𝑥) = 0

𝑥 = −2 ∨ 𝑥 = 1 ∨ 𝑥 = 2

𝑄(−2; 0), 𝑅(1; 0), 𝑆(2; 0)
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𝑦 = 𝑓′(𝑥0)(𝑥 − 𝑥0) + 𝑓(𝑥0)

𝑥0 = 3 𝑓′(𝑥)

𝑓′(𝑥) = 3𝑥2 − 2𝑥 − 4

𝑓′(3) 𝑓(3)

𝑓′(3) = 3 · 32 − 2 · 3 − 4 = 17 

𝑓(3) = 33 − 32 − 4 · 3 + 4 = 10

𝑃

𝑦 = 17 · (𝑥 − 3) + 10 

    = 17𝑥 − 51 + 10 

    = 17𝑥 − 41

 

𝐴 30

30 =
1

2
· 7 · 10 · sin(𝐴) ⇔ 

60 = 70 · sin(𝐴) ⇔ 

sin(𝐴) =
6

7
⇔ 

𝐴 = arcsin (
6

7
) = 58.997𝑜
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 |𝐵𝐶|

𝐴.

|𝐵𝐶| = √102 + 72 − 2 · 10 · 7 · cos(58.997) = 8.769

𝐴𝐵𝐶

𝑂 = 10 + 7 + 8.768 = 25.768

 

2 × 2

𝜒2

𝑝
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𝑂𝐴⃗⃗⃗⃗ ⃗⃗ = 𝐴 − 𝑂 = (
14 − 0
0 − 0

24 − 0
) = (

14
0

24
) 

𝑂𝐵⃗⃗ ⃗⃗ ⃗⃗ = 𝐵 − 𝑂 = (
0 − 0

10 − 0
20 − 0

) = (
0

10
20

)

𝑇 =
1

2
· |𝑂𝐴⃗⃗ ⃗⃗ ⃗⃗ × 𝑂𝐵⃗⃗ ⃗⃗ ⃗⃗ | =

1

2
· √(−240)2 + (−280)2 + 1402 = 197.23

197.23𝑑𝑚2

 𝐵 𝑂𝐵⃗⃗ ⃗⃗ ⃗⃗

𝑙

(
𝑥
𝑦
𝑧

) = (
0

10
20

) + 𝑡 · (
0

10
20

) , 𝑡 ∈ ℝ

 𝑥𝑦

𝑛𝑥𝑦⃗⃗ ⃗⃗ ⃗⃗ ⃗ = (
0
0
1

)

𝑙 𝑥𝑦

𝑛𝑥𝑦⃗⃗ ⃗⃗ ⃗⃗ ⃗ 𝑂𝐵⃗⃗ ⃗⃗ ⃗⃗

90𝑜

𝑣 = 90 − arccos (
0 · 0 + 10 · 0 + 20 · 1

√02 + 02 + 12 · √02 + 102 + 202
) = 63.435𝑜

http://www.matematikhfsvar.page.tl/


 𝑇(𝑥) = 26𝑜𝐶

𝑇′(𝑥) = 1.54 − 0.259 · (26 − 22) = 0.504

26𝑜𝐶

0.504𝑜𝐶

 

𝑇(𝑥) = 27

27𝑜𝐶

7.1
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 𝑓(𝑥) = 𝑔(𝑥)

2 · (
1

2
)

𝑥

= 4 ⇔ (
1

2
)

𝑥

= 2 ⇔ 𝑥 ln (
1

2
) = ln(2) ⇔ 𝑥 =

ln(2)

ln (
1
2)

=
ln(2)

− ln(2)
= −1

𝑀

𝑀 = ∫ (4 − 2 · (
1

2
)

𝑥

)
0

−1

𝑑𝑥 = [4𝑥 −
2 (

1
2)

𝑥

ln (
1
2)

]

−1

0

= [4𝑥 +
2 (

1
2)

𝑥

ln(2)
]

−1

0

 

     = 4 · 0 +
2 (

1
2)

0

ln(2)
− (4 · (−1) +

2 (
1
2)

−1

ln(2)
) =

2

ln(2)
+ 4 −

4

ln(2)
= 4 −

2

ln(2)

𝑀

 

∫ (2 · (
1

2
)

𝑥

)
𝑘

0

𝑑𝑥 = 4 −
2

ln(2)
⇔ [−

2 (
1
2)

𝑥

ln(2)
]

0

𝑘

= 4 −
2

ln(2)
⇔ 

−
2 (

1
2)

𝑘

ln(2)
− (−

2 (
1
2)

0

ln(2)
) = 4 −

2

ln(2)
⇔

2

ln(2)
−

2 (
1
2)

𝑘

ln(2)
= 4 −

2

ln(2)
⇔ 

2 (
1

2
)

𝑘

= 4 − 4 ln(2) ⇔ −𝑘 · ln(2) = ln(2 − 2 ln(2)) ⇔ 𝑘 =
ln(2 − 2 ln(2))

− ln(2)

𝑘 = 0.70439
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1980 = 𝑡1 = 0 2012 = 𝑡2 = 32

𝑎 = √
𝑦2

𝑦1

𝑡2−𝑡1

= √
967

721

32−0

= √
967

721

32

= 1.0092159

𝑡1 = 0 𝑓(𝑡1) = 721 𝑏

𝑓(𝑡) = 721 · 1.0092159𝑡

𝑓(𝑡) 𝑡

 

𝑔(𝑡) =
𝑓(𝑡)

𝑁(𝑡)
=

721 · 1.0092159𝑡

12245
1 + 1.74e−0.0273𝑡

=
721 · 1.0092159𝑡 · (1 + 1.74e−0.0273𝑡)

12245

𝑔(𝑡) 𝑔′(𝑡) = 0

𝑡 = 45.235
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 |𝐴𝐹| |𝐴𝐶| |𝐶𝐹|

|𝐴𝐹| = √2 · 3402 − 2 · 3402 · cos(33) = 193.130

|𝐴𝐹| = 193.130 |𝐴𝐺|

|𝐴𝐵| |𝐵𝐺|

|𝐴𝐺| = √2 · 2102 − 2 · 2102 · cos(33) = 119.286

|𝐴𝐺| = 119.286 |𝐴𝐹|/|𝐴𝐺|

|𝐴𝐹|

|𝐴𝐺|
=

193.130

119.286
= 1.619 ≈ 1.62

 𝐵 𝐶

|𝐴𝐶|

|𝐴𝐵|
=

|𝐶𝐹|

|𝐷𝐹|
=

340

210
≈ 1.62 

|𝐴𝐹|

|𝐴𝐺|
=

193.130

119.286
≈ 1.62

|𝐴𝐹|/|𝐴𝐺| 1.62

42𝑜 12𝑜
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𝑦′ = 4𝑥 − 4

𝑦′ = 0 4𝑥 − 4 = 0 ⇔ 4𝑥 = 4 ⇔ 𝑥 = 1

𝑥 𝑦 𝑥 = 1

𝑦 = 2 · 12 − 4 · 1 + 3 = 1

𝑇(1; 1)

 

2 · 6 + 3 · 𝑡 = 0 ⇔ 12 + 3𝑡 = 0 ⇔ 3𝑡 = −12 ⇔ 𝑡 = −4

𝑡 = −4

 |𝐵𝐶|

|𝐵𝐶| = √102 − 82 = √62 = 6

|𝐷𝐹|

|𝐴𝐶|
=

|𝐸𝐹|

|𝐵𝐶|

|𝐸𝐹|

10

8
=

|𝐸𝐹|

6
⇔ |𝐸𝐹| =

10

8
· 6 =

60

8
=

15

2
= 7.5

|𝐸𝐹|

 𝑓 𝐹

𝐹(𝑥) = ∫(3𝑥2 + 4𝑥) 𝑑𝑥 = 𝑥3 + 2𝑥2 + 𝑘

𝑘 𝑃(2; 4)

4 = 23 + 2 · 22 + 𝑘 ⇔ 4 = 8 + 8 + 𝑘 ⇔ 4 = 16 + 𝑘 ⇔ 𝑘 = −12

𝐹(𝑥) = 𝑥3 + 2𝑥2 − 12
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𝑥2 − 4𝑥 + 𝑦2 + 6𝑦 + 12 = 0 ⇔ 

𝑥2 − 4𝑥 + (−2)2 + 𝑦2 + 6𝑦 + (3)2 = −12 + (3)2 + (−2)2 ⇔ 

(𝑥 − 2)2 + (𝑦 + 3)2 = −12 + 9 + 4 ⇔ 

(𝑥 − 2)2 + (𝑦 + 3)2 = 1

𝐶(2; −3) 𝑟 = 1

 
𝑑𝑦

𝑑𝑥
= 9 𝑥0 = 1

9 = 3 · 1 + 2 · 𝑦 ⇔ 𝑦 = 3

𝑦 = 9(𝑥 − 1) + 3 = 9𝑥 − 9 + 3 = 9𝑥 − 6
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𝑎 𝑏

𝑎 = 0.927688433 

𝑏 = 270.505047

 𝐶(𝑡) = 5
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𝑓(𝑥) = 0

𝑥 = 1 − 2√3 ∨ 𝑥 = 1 ∨ 𝑥 = 1 + 2√3

𝑄(1 − 2√3; 0), 𝑅(1; 0), 𝑆(1 + 2√3; 0)

 𝑓(𝑥)

𝑓′(𝑥) = 3𝑥2 − 6𝑥 − 9

𝑓′(𝑥) = 0 3𝑥2 − 6𝑥 − 9 = 0 ⇔ 𝑥2 − 2𝑥 − 3 = 0

𝑥2 − 2𝑥 − 3 = 0 ⇔ (𝑥 − 3)(𝑥 + 1) = 0

𝑥 = −1 ∨ 𝑥 = 3

−2 0 4

𝑓′(−2) = (−2 − 3)(−2 + 1) = 15 

𝑓′(0) = (0 − 3)(0 + 1) = −9 

𝑓′(4) = (4 − 3)(4 + 1) = 15

𝑥 −1 3

𝑓′(𝑥) + 0 − 0 +

𝑓(𝑥) ↗ → ↘ → ↗

 𝑓(𝑥) (−∞; −1] ∪ [3; ∞)

 𝑓(𝑥) [−1; 3]
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 𝑥 = 0

𝑓(0) = 𝑔(0)

𝑀

𝑀 5.364

 

8.858m3

 |𝐵𝐶| = 5 𝑥

√𝑥2 + (2𝑥)2 − 2 · 𝑥 · 2𝑥 · cos(35) = 5 ⇔ 

𝑥2 + (2𝑥)2 − 2 · 𝑥 · 2𝑥 · cos(35) = 25 ⇔ 

5𝑥2 − 4𝑥2 · cos(35) = 25 ⇔ 

𝑥2(5 − 4 cos(35)) = 25 ⇔ 

𝑥2 =
25

5 − 4 cos(35)
⇔ 

𝑥 = √
25

5 − 4 cos(35)
= 3.808710737

𝑥 = 3.808710737
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20 =
1

2
· 𝑥 · 2𝑥 · sin(35) ⇔ 

20 = 𝑥2 · sin(35) ⇔ 

𝑥2 =
20

sin(35)
⇔ 

𝑥 = √
20

sin(35)
= 5.904992457

𝑥 = 5.904992457

 

𝑓𝑜𝑟𝑣𝑒𝑛𝑡𝑒𝑡 =
𝑟æ𝑘𝑘𝑒𝑠𝑢𝑚 · 𝑘𝑜𝑙𝑜𝑛𝑛𝑒𝑠𝑢𝑚

𝑠𝑢𝑚 𝑡𝑜𝑡𝑎𝑙
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 𝑃(𝑥) = 0.5 𝑀𝐴𝑛𝑛𝑒 = 70

𝑀𝐵𝑒𝑛𝑡𝑒 = 50 𝑎 = 4

0.5 = −0.15 · 𝑥 + 20 ·
4

70
⇔ −0.15 · 𝑥 = −

9

14
⇔ 𝑥 =

−
9

14

−
3

20

=
30

7
= 4.2857 

0.5 = −0.15 · 𝑥 + 20 ·
4

50
⇔ −0.15 · 𝑥 = −

11

10
⇔ 𝑥 =

−
11
10

−
3

20

=
22

3
= 7.3333

22

3
−

30

7
=

64

21
≈ 3.0476
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 70 𝑥 = 3 𝑃(𝑥) = 0

0 = −0.15 · 3 + 20 ·
𝑎

70
⇔ 0.45 =

2𝑎

7
⇔ 𝑎 =

0.45

2
7

= 1.575

 𝛼

𝐴𝐵⃗⃗⃗⃗ ⃗⃗ = 𝐵 − 𝐴 = (
0 − 0
3 − 0
3 − 4

) = (
0
3

−1
) 

𝐴𝐶⃗⃗⃗⃗⃗⃗ = 𝐶 − 𝐴 = (
3 − 0
3 − 0
1 − 4

) = (
3
3

−3
)

𝐴

−6(𝑥 − 0) − 3(𝑦 − 0) − 9(𝑧 − 4) = 0 ⇔ 

−
1

3
(−6𝑥 − 3𝑦 − 9𝑧 + 36) = −

1

3
· 0 ⇔ 

2𝑥 + 𝑦 + 3𝑧 = 12

𝐷

2 · 3 + 0 + 3 · 𝑧𝐷 = 12 ⇔ 𝑧𝐷 = 2

𝐷(3; 0; 2)

 𝑥𝑧 𝑛𝑥𝑧⃗⃗ ⃗⃗ ⃗⃗⃗ = 〈0; 1; 0〉 𝛼

𝑛𝛼⃗⃗ ⃗⃗ ⃗ = 〈2; 1; 3〉

𝑣 = arccos (
0 · 2 + 1 · 1 + 0 · 3

√02 + 12 + 02 · √22 + 12 + 32
) = 74.5𝑜

𝑣𝑠𝑡𝑢𝑚𝑝 = 180𝑜 − 74.5𝑜 = 105.5𝑜
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𝑓′(𝑡) = 0.025 · 𝑓(𝑡) 𝑡 𝑓(𝑡)

 

𝑁(𝑡) =
200

1 + 𝑐e−0.00017·200·𝑡

𝑁(0) = 50 𝑐

200

1 + 𝑐e−0.00017·200·0
= 50 ⇔

200

1 + 𝑐
= 50 ⇔ 200 = (1 + 𝑐)50 ⇔ 

200

50
= 1 + 𝑐 ⇔ 𝑐 =

200

50
− 1 = 3

𝑁(𝑡) =
200

1 + 3e−0.034·𝑡

𝑡 = 30

𝑁(30) =
200

1 + 3e−0.034·30
= 96

 𝑁(𝑡)
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𝑦 = 200 𝑁(𝑡)

𝑡 → ∞

lim
𝑡→∞

(
200

1 + 3e
0.034

𝑡

) =
200

lim
𝑡→∞

(1 + 3e
0.034

𝑡 )
=

200

1 + lim
𝑡→∞

(3e
0.034

𝑡 )
 

=
200

1 + 3e
lim
𝑡→∞

(
0.034

𝑡
)

=
200

1 + 3 · 0
=

200

1
= 200

 𝑦 𝑥 − 𝑦

𝑇𝑅(𝑥, 𝑦) = 𝑦 · (𝑥 − 𝑦) = 𝑥𝑦 − 𝑦2

 𝑥 𝑥 + 𝑦
3

5

3

5
(𝑥 + 𝑦) = 𝑥 ⇔ 3(𝑥 + 𝑦) = 5𝑥 ⇔ 3𝑥 + 3𝑦 = 5𝑥 ⇔ 3𝑦 = 2𝑥 ⇔ 𝑦 =

2𝑥

3

1800 = 𝑥 ·
2𝑥

3
− (

2𝑥

3
)

2

⇔ 1800 =
2𝑥2

9
⇔ 16200 = 2𝑥2 ⇔ 8100 = 𝑥2 ⇔ 

𝑥 = ±90

𝑥 = 90 𝑦

𝑦 = 2 ·
90

3
= 60
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 15 |𝐵𝐶| = 5 |𝐴𝐶|

15 =
1

2
· 5 · |𝐴𝐶| ⇔ 30 = 5 · |𝐴𝐶| ⇔ |𝐴𝐶| =

30

5
= 6

 

(𝑥 + 𝑦)2 + (𝑥 − 𝑦)(𝑥 + 𝑦) 

= 𝑥2 + 𝑦2 + 2𝑥𝑦 + 𝑥2 − 𝑦2 

= 2𝑥2 + 2𝑥𝑦 

= 2𝑥(𝑥 + 𝑦)

 𝑓(𝑥) 𝑥1/2

0 1 𝐵

𝑔(𝑥) 

2 1

𝐶

ℎ(𝑥) 𝐴.
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 𝑓(𝑥)

𝑓′(𝑥) =
2

𝑥
− 1, 𝑥 > 0

𝑓′(𝑥) = 0

2

𝑥
− 1 = 0 ⇔

2

𝑥
= 1 ⇔ 𝑥 = 2

𝑥 = 2 1

3

𝑓′(1) =
2

1
− 1 = 2 − 1 = 1 

𝑓′(3) =
2

3
− 1 = −

1

3

𝑥 > 0 0 2

𝑓′(𝑥) + 0 −

𝑓(𝑥) ↗ → ↘

 𝑓(𝑥) (0; 2]

 𝑓(𝑥) [2; ∞)

 𝑑 = 0

0 = (−4)2 − 4 · 4 · 𝑘 ⇔ 0 = 16 − 16𝑘 ⇔ 16 = 16𝑘 ⇔ 𝑘 = 1

𝑘 = 1

 𝑃

52 − 4 · 5 + 52 − 2 · 5 = 20 ⇒ 20 = 20

𝑃

𝑥2 − 4𝑥 + (−2)2 + 𝑦2 − 2𝑦 + (−1)2 = 20 + (−2)2 + (−1)2 ⇔ 

(𝑥 − 2)2 + (𝑦 − 1)2 = 25

𝐶(2; 1)

𝑃 𝐶

𝐶𝑃⃗⃗⃗⃗⃗⃗ = 𝑃 − 𝐶 = (
5 − 2
5 − 1

) = (
3
4

)

3(𝑥 − 5) + 4(𝑦 − 5) = 0 ⇔ 3𝑥 − 15 + 4𝑦 − 20 = 0 ⇔ 3𝑥 + 4𝑦 − 35 = 0
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𝑎 𝑏

𝑎 = 0.609614518 

𝑏 = 37322.7216

 𝑡 = 14

𝑁(𝑡) = 37322.7216 · 0.60961451814 = 36.538 ≈ 37

14 37

 

𝑇1
2

=
ln (

1
2)

ln(0.609614518)
= 1.4

𝑟 = 0.609614518 − 1 = −0.390385482 ≈ −39%

39%

 

𝑎 =
ln(𝑦2) − ln(𝑦1)

ln(𝑥2) − ln(𝑥1)
=

ln(102) − ln(17)

ln(5) − ln(3)
= 3.50758 

𝑏 =
𝑦1

𝑥1
𝑎 =

17

33.50758
= 0.3605

𝑓(𝑥) = 0.3605 · 𝑥3.50758

 𝑟𝑥 = 10%

𝑟𝑦 = ((1 +
10

100
)

3.50758

− 1) · 100% = 39.6973%

𝑥 10% 𝑦 39.6973%
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 𝑙 

(
𝑥
𝑦) = (

1
1

) + 𝑡 · (
2
1

)

𝑥 = 1 + 2𝑡 𝑦 = 1 + 𝑡 𝑡 𝑥 𝑡 =
𝑥−1

2

𝑦 = 1 +
𝑥 − 1

2
=

1

2
𝑥 +

1

2

𝑚

𝑦 = 5𝑥 + 4

𝑙 𝑚

𝑣 = arctan(5) − arctan (
1

2
) = 52.12501635𝑜

𝑟𝑙⃗⃗⃗ = 〈2; 1〉

𝑚

𝑟𝑚⃗⃗⃗⃗⃗ = 𝑛𝑚̂ = (
1
5

) 

𝑣 = arccos (
2 · 1 + 1 · 5

√12 + 52 · √22 + 12
) = 52.12501635𝑜
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0.25%,   0.55%,   1.81%,   16.85%,   90.14%,   99.95%,   100%
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138

55409
· 100% = 0.249%

0.249%

166

55409
· 100% = 0.299%

0.249% + 0.299%

= 0.548%

699

55409
· 100% = 1.262%

1.262% + 0.548% = 1.81%

8333

55409
· 100% = 15.039%

15.039% + 1.81%

= 16.849%

40611

55409
· 100% = 73.293%

73.293% + 16.849%

= 90.142%

5433

55409
· 100% = 9.805%

9.805% + 90.142%

= 99.947%

29

55409
· 100% = 0.052%

0.052% + 99.947% 

= 99.999% ≈ 100%
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𝑘𝑣𝑎𝑟𝑡𝑖𝑙𝑒𝑟(𝑀)
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𝑦 = 1 𝑦 = −1

𝑀𝑎𝑘𝑠 = 9.24 · 1 + 12.2 = 21.44 

𝑀𝑖𝑛 = 9.24 · (−1) + 12.2 = 2.96

21.44𝑜𝐶 − 2.96𝑜𝐶 = 18.48𝑜𝐶

 

𝑓′(𝑥) = 9.24 · cos(0.0172 · 𝑥 − 2.05) · 0.0172

𝑥 = 90

𝑓′(90) = 9.24 · cos(0.0172 · 90 − 2.05) · 0.0172 = 0.13931

90 0.14𝑜𝐶
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 𝑓(𝑥) = 0.2

1

𝑥2 + 1
=

1

5
⇔ 𝑥2 + 1 = 5 ⇔ 𝑥2 = 4 ⇔ 𝑥 = ±2

𝑀 = ∫
1

𝑥2 + 1
− 0.2

2

−2

𝑑𝑥 = [arctan(𝑥) − 0.2𝑥]−2
2  

     = arctan(2) − 0.2 · 2 − (arctan(−2) − 0.2 · (−2)) = 1.4143

𝑀

 𝑓(𝑥) 𝑦 = 0.2

 2500 𝑀(𝑡)

𝑀′(𝑡) = 123 − 0.06 · 2500 = −27

27 2500

 

𝑀(𝑡) =
123

0.06
+ 𝑐e−0.06𝑡

2650 =
123

0.06
+ 𝑐e−0.06·0 ⇔ 𝑐 = 2650 −

123

0.06
= 600

𝑀(𝑡) =
123

0.06
+ 600e−0.06𝑡

𝑡 = 30

𝑀(30) =
123

0.06
+ 600e−0.06·30 = 2149.18
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 |𝐴𝐶| 2𝑦 𝑦

ℎ

ℎ = √𝑥2 − 𝑦2

𝑇 =
1

2
· ℎ · 𝑔

ℎ = √𝑥2 − 𝑦2 𝑔 = 2𝑦

𝑇 =
1

2
· √𝑥2 − 𝑦2 · 2𝑦 = 𝑦 · √𝑥2 − 𝑦2

 𝐴𝐵𝐶 

𝑥 + 𝑥 + 2𝑦 = 10 ⇔ 2𝑦 = 10 − 2𝑥 ⇔ 𝑦 = 5 − 𝑥

𝑦 = 5 − 𝑥

𝑇(𝑥) = (5 − 𝑥) · √𝑥2 − (5 − 𝑥)2 = (5 − 𝑥) · √10𝑥 − 25

𝑇(𝑥) 𝑇′(𝑥) = 0

𝑇′(𝑥) = −1 · √10𝑥 − 25 + (5 − 𝑥) ·
1

2√10𝑥 − 25
· 10 

            =
25 − 5𝑥

√10𝑥 − 25
− √10𝑥 − 25 =

50 − 15𝑥

√10𝑥 − 25

𝑇′(𝑥) = 0

50 − 15𝑥

√10𝑥 − 25
= 0 ⇔ 50 − 15𝑥 = 0 ⇔ 15𝑥 = 50 ⇔ 𝑥 =

50

15
=

10

3

2.5 < 𝑥 < 5

𝑇′(3) =
50 − 15 · 3

√10 · 3 − 25
= 2.2361 

𝑇′(4) =
50 − 15 · 4

√10 · 4 − 25
= −2.5820

𝑥 = 10/3
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 2 𝐴 𝐵

𝐶 𝐷

𝐴(1; 0; 0), 𝐵(1; 2; 0), 𝐶(2; 1; 2), 𝐷(0; 1; 2)

 𝐴𝐵⃗⃗⃗⃗ ⃗⃗ 𝐴𝐶⃗⃗⃗⃗⃗⃗

𝐴𝐵𝐶

𝑇 =
1

2
|𝐴𝐵⃗⃗⃗⃗ ⃗⃗ × 𝐴𝐶⃗⃗⃗⃗⃗⃗ |

𝑇 =
1

2
√42 + 02 + (−2)2 = √5 = 2.236

 

𝐴𝐵𝐶 𝐴:

4(𝑥 − 1) + 0(𝑦 − 0) − 2(𝑧 − 0) = 0 ⇔ 4𝑥 − 4 − 2𝑧 = 0

𝐷

〈𝑥; 𝑦; 𝑧〉 = 〈0; 1; 2〉 + 𝑡 · 〈4; 0; −2〉

𝑡

4(4𝑡) − 4 − 2(2 − 2𝑡) = 0 ⇔ 20𝑡 = 8 ⇔ 𝑡 =
8

20
=

2

5

𝑡

𝐷 𝐴𝐵𝐶

〈𝑥; 𝑦; 𝑧〉 = 〈0; 1; 2〉 +
2

5
· 〈4; 0; −2〉 = 〈8/5; 1; 6/5〉

(
8

5
; 1;

6

5
)
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(𝑝 + 2𝑞)2 − 2𝑞(𝑞 + 2𝑝) 

= 𝑝2 + 4𝑞2 + 4𝑝𝑞 − 2𝑞2 − 4𝑝𝑞 

= 𝑝2 + 2𝑞2

 

𝑎

𝑦

𝑏

𝑎 𝑎

𝑏

𝑏

𝑎 𝑎

𝑎 𝑏

𝑦

𝑎 𝑏

✓

✓
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 |𝐴𝐵| 

|𝐴𝐵| = √82 + 62 = 10

|𝐵𝐶| 𝐴𝐵𝐶

𝐵𝐶𝐷

𝑘 =
|𝐴𝐶|

|𝐵𝐶|
=

8

6
=

4

3

|𝐶𝐷| 𝐵𝐶𝐷

|𝐶𝐷| =
|𝐵𝐶|

𝑘
=

6

4
3

=
6 · 3

4
=

18

4
=

9

2
= 4.5

 

(𝑥 + 3)2 − 1 = 0 ⇔ (𝑥 + 3)2 = 1 ⇔ 𝑥 + 3 = ±1 ⇔ 𝑥 = ±1 − 3

𝑥 = −4 ∨ 𝑥 = −2

 𝑙 𝑦 = 4 −
4

3
𝑥 𝑚 𝑦 = 𝑐𝑥 + 𝑑

𝑐 𝑎 = −4/3

−
4

3
· 𝑐 = −1 ⇔ 𝑐 =

3

4

𝑑 𝑐

10 = 8 ·
3

4
+ 𝑑 ⇔ 𝑑 = 4

𝑦 = 4 −
4

3
𝑥 𝑦 =

3

4
𝑥 + 4

4 −
4

3
𝑥 =

3

4
𝑥 + 4 ⇔ −

4

3
𝑥 =

3

4
𝑥 ⇔ 𝑥 = 0

𝑦 = 4 𝑄(0; 4).

 (50; 300)

(90; 700)

𝑁′(90) =
700 − 300

90 − 50
= 10
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𝑎 𝑏

𝑎 = 0.982647316468958 

𝑏 = 15478.2282774928

𝑓(𝑥) =
𝑏

𝑥𝑎 𝑎

𝑓(𝑥) = 𝑏 · 𝑥𝑎

𝑎

𝑓(𝑥) = 15478.2282774928 · 𝑥−0.982647316468958

 𝑓(𝑥) = 600

600m3

27.32𝑜𝐶

 𝑓(𝑥)

𝑓′(𝑥) = −(𝑥2 + 𝑥 − 11)e−𝑥 + (2𝑥 + 1) · e−𝑥

𝑓(0) 𝑓′(0)

𝑓(0) = (02 + 0 − 11)e−0 = −11 

𝑓′(0) = −(02 + 0 − 11)e−0 + (2 · 0 + 1) · e−0 = 12

𝑦 = 12(𝑥 − 0) − 11 

    = 12𝑥 − 11

http://www.matematikhfsvar.page.tl/


 

 𝑓(𝑥) (−∞; −3] ∪ [4; ∞)

 𝑓(𝑥) [−3; 4]

 

(𝑥 − 𝑎)2 + (𝑦 − 𝑏)2 = 𝑟2

(𝑥 − 4)2 + (𝑦 − 3)2 = 8

 𝑟 = 〈1; 1〉

1(𝑥 − 4) + 1(𝑦 − 3) = 0 ⇔ 𝑦 = 7 − 𝑥

(𝑥 − 4)2 + ((7 − 𝑥) − 3)
2

= 8 ⇔ (𝑥 − 4)2 + (4 − 𝑥)2 = 8 ⇔ 

2(𝑥 − 4)2 = 8 ⇔ (𝑥 − 4)2 = 4 ⇔ 𝑥 − 4 = ±2 ⇔ 𝑥 = 4 ± 2

𝑚1 𝑥 = 2 𝑚2 𝑥 = 6

𝑦

𝑦 = 7 − 2 = 5 

𝑦 = 7 − 6 = 1

𝑚1 𝑚2

𝐴(2; 5), 𝐵(6; 1)
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 ∠𝐵

∠𝐵 = arccos (
4.22 + 2.42 − 3.92

2 · 4.2 · 2.4
) = 66.030𝑜

 𝐶

∠𝐶 = 180𝑜 − ∠𝐷 − ∠𝐵 = 180𝑜 − 58𝑜 − 66.030𝑜 = 55.970𝑜

|𝐵𝐷|

sin(55.970)

|𝐵𝐷|
=

sin(58)

2.4
⇔ sin(55.970) · 2.4 = |𝐵𝐷| · sin(58) ⇔ 

|𝐵𝐷| =
sin(55.970) · 2.4

sin(58)
= 2.34537

|𝐴𝐷| = 4.2 − 2.34537 = 1.85463 𝐴

sin(𝐴)

2.4
=

sin(66.030)

3.9
⇔ sin(𝐴) · 3.9 = 2.4 · sin(66.030) ⇔ 

sin(𝐴) =
2.4 · sin(66.030)

3.9
⇔ ∠𝐴 = arcsin (

2.4 · sin(66.030)

3.9
) = 34.216𝑜

|𝐷𝐸|

|𝐷𝐸| = tan(34.216) · 1.85463 = 1.261

 |𝐷𝐸 | 1.261

 2.5 𝑏 = 25 𝑎

2.5 =
ln (

1
2)

ln(𝑎)
⇔ 2.5 ln(𝑎) = − ln(2) ⇔ ln(𝑎) = −

ln(2)

2.5
⇔ 𝑎 = e−

ln(2)
2.5

𝑎 = 0.75786

𝑓(𝑡) = 25 · 0.75786𝑡

𝑓(𝑡) 𝑡

 

𝑓(𝑡) = 3

25 · 0.75786𝑡 = 3 ⇔ 0.75786𝑡 =
3

25
⇔ 𝑡 ln(0.75786) = ln (

3

25
) ⇔ 

𝑡 =
ln (

3
25

)

ln(0.75786)
= 7.647
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𝑀 = 45.83

 

𝑉𝑀 = 2683.5
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2 × 5

𝑓𝑜𝑟𝑣𝑒𝑛𝑡𝑒𝑡 =
𝑟æ𝑘𝑘𝑒𝑠𝑢𝑚 · 𝑘𝑜𝑙𝑜𝑛𝑛𝑒𝑠𝑢𝑚

𝑠𝑢𝑚 𝑡𝑜𝑡𝑎𝑙

 

𝑝 5%
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 𝐴𝐵⃗⃗⃗⃗ ⃗⃗ 𝐵𝐶⃗⃗⃗⃗⃗⃗

𝐴𝐵⃗⃗⃗⃗ ⃗⃗ = 𝐵 − 𝐴 = (
−3 − (−4)

1 − (−1)
3 − 4

) = (
1
2

−1
) 

𝐵𝐶⃗⃗⃗⃗⃗⃗ = 𝐶 − 𝐵 = (
−2 − (−3)

1 − 1
1 − 3

) = (
1
0

−2
)

𝐴𝐵⃗⃗⃗⃗ ⃗⃗ 𝐵𝐶⃗⃗⃗⃗⃗⃗

𝑣 = arccos (
1 · 1 + 2 · 0 + (−1) · (−2)

√12 + 22 + (−1)2 · √12 + 02 + (−2)2
) = 56.789𝑜

𝑤 = 180 − 𝑣 = 180𝑜 − 56.789𝑜 = 123.211𝑜

𝐴𝐵 𝐴𝐶

 𝐵𝐷⃗⃗⃗⃗⃗⃗⃗

𝐴𝐵⃗⃗⃗⃗ ⃗⃗ 𝐵𝐷⃗⃗⃗⃗⃗⃗⃗

𝐷

−4(𝑥 − 0) + 0(𝑦 − 3) − 4(𝑧 − 0) = 0 ⇔ −4𝑥 − 4𝑧 = 0 ⇔ 𝑥 + 𝑧 = 0

−4 + 4 = 0 ⇒ 0 = 0 

−3 + 3 = 0 ⇒ 0 = 0 

−2 + 1 = 0 ⇒ −1 ≠ 0 

0 + 0 = 0 ⇒ 0 = 0

𝐶
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 𝑥 𝐴

𝑇′(𝑥) = 0.0045 · (𝐴 − 𝑇(𝑥))

𝑥 𝐴

 𝑡 𝑇(𝑥) = 62 𝐴 = 80

62 = 80 + e−
9𝑥

2000(12 − 80) ⇔ 18 = 68e−
9𝑥

2000 ⇔
9

34
= e−

9𝑥
2000 ⇔ 

ln (
9

34
) = −

9𝑥

2000
⇔ ln (

9

34
) = −

9𝑥

2000
⇔ 𝑥 = −

2000 ln (
9

34
)

9

𝑥 = 295.35 295.35

80𝑜𝐶 62𝑜𝐶

 𝐴 𝑇(𝑥) = 62 𝑥 = 120

62 = 𝐴 + e−
9·120
2000 (12 − 𝐴) ⇔ 62 = 𝐴 − 𝐴e−

27
50 + 12e−

27
50 ⇔ 

62 − 12e−
27
50 = 𝐴 − 𝐴e−

27
50 ⇔ 62 − 12e−

27
50 = 𝐴 (1 − e−

27
50) ⇔ 

𝐴 =
62 − 12e−

27
50

1 − e−
27
50

𝐴 = 131.83 132𝑜𝐶 

62𝑜𝐶 120
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