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 1  

162  lim
𝑥→0
𝑥<0 

 

(
5

𝑥4
) 

sin (
𝜋

2
− 𝑥)  

𝐶 (
15

−12
 ) 𝑒𝑡 𝐸 (

−18
24

 ) 

𝐶𝐸⃗⃗⃗⃗  ⃗ 

−43 + 14𝑖 − 38𝑖 − 10  
𝑓(𝑥) = −𝑥2 − 9𝑥3 − 3𝑥 
𝐹(𝑥) = 

𝑃(𝑥) = 2𝑥2  + 24 − 14𝑥 

√Δ = 2 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = −5
𝑢𝑛+1 = 5𝑢𝑛

  

𝑢12 = 

𝑓(𝑥) =
4𝑥

𝑥10 +
7
𝑥9

 

𝑓′(𝑥) = 

 
𝑓(𝑥) = (7𝑥5 − 7𝑥2 + 7𝑥10)5 
𝑓′(𝑥) = 

   



 2  

24 × 16  lim
𝑥→−∞

(−
12

𝑥5
) 

sin(−𝑥)  
�⃗� (

7
9
 )  𝑒𝑡 𝑣 (

9
−7

 ) 

�⃗� ⋅ 𝑣  

(5 + 2𝑖)2  
𝑓(𝑥) = −7𝑥2 + 𝑥2 − 6𝑥8 
𝐹(𝑥) = 

𝑃(𝑥) = −𝑥2  + 1 − 4𝑥 
Δ =  

{
𝑢0 = −1
𝑢𝑛+1 = 𝑢𝑛 − 3

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) =
4𝑥2

1
𝑥3 −

2
𝑥5

 

𝑓′(𝑥) = 

 
𝑓(𝑥) = (4𝑥9 − 6 −

7

𝑥4
)
5

 

𝑓′(𝑥) = 

   



 3  

24 × 16  lim
𝑥→0
𝑥<0 

 

(
4

8𝑥3
) 

−cos(−𝑥)  
𝐹 (

4
−10

 ) 𝑒𝑡 𝐻 (
10
−5

 ) 

𝐹𝐻⃗⃗ ⃗⃗  ⃗ 

𝑧 = √3 𝑖 + 1 
|𝑧| ; arg(𝑧)  

𝑓(𝑥) = −7𝑥 + 3𝑥7 + 10𝑥9 
𝐹(𝑥) = 

𝑃(𝑥) = 5𝑥2  − 2𝑥 − 5 
Δ =  

{
𝑢0 = 3
𝑢𝑛+1 = 𝑢𝑛 − 4

  

𝑢4 = 

𝑓(𝑥) =

6
𝑥6

−6𝑥8 + 9𝑥2
 

𝑓′(𝑥) = 

 
𝑓(𝑥) = (4𝑥7 + 7𝑥9 − 7𝑥7)2 
𝑓′(𝑥) = 

   



 4  

(−
10

15
) × (−

18

6
)  lim

𝑥→+∞
(−

9

12𝑥2
) 

sin(𝑥 + 𝜋)  
𝐹(−19 ;  11)𝑒𝑡 𝐸(−14 ;  −18) 

𝐹𝐸⃗⃗⃗⃗  ⃗ 

|𝑧| = 1 ; arg(𝑧) = −
2𝜋

3
 

𝑧 = 
 

𝑓(𝑥) = −
7

𝑥7
− 5𝑥5 

𝐹(𝑥) = 

𝑃(𝑥) = −2𝑥2  + 10𝑥 

√Δ = 10 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = −7
𝑢𝑛+1 = 𝑢𝑛 + 2

  

𝑢5 = 

𝑓(𝑥) = (−7𝑥3 + 5𝑥10)(3𝑥 − 5𝑥) 
𝑓′(𝑥) =  

𝑓(𝑥) = cos2(−5𝑥 + 1) 
𝑓′(𝑥) = 

   



 5  

(+
24

10
) × (+

15

30
)  lim

𝑥→0
𝑥<0 

 

(−
8

𝑥8
) 

−sin (
𝜋

2
− 𝑥)  

𝐺 (
13
7

 ) 𝑒𝑡 𝐵 (
24
−1

 ) 

𝐵𝐺⃗⃗⃗⃗  ⃗ 

𝑧 = 2 cos (−
2𝜋

3
) + 2𝑖 sin (−

2𝜋

3
) 

𝑧 = 
 

𝑓(𝑥) = 3𝑥4 + 3𝑥6 − 5𝑥7 
𝐹(𝑥) = 

𝑃(𝑥) = 10𝑥 + 4 − 𝑥2  
Δ =  

{
𝑢0 = −5
𝑢𝑛+1 = 𝑢𝑛 + 6

  

𝑢10 = 

𝑓(𝑥) = (−2𝑥9 + 5𝑥9)(−3𝑥8 − 3𝑥8) 
𝑓′(𝑥) =  

𝑓(𝑥) = sin4(3 + 9𝑥) 
𝑓′(𝑥) = 

   



 6  

192  lim
𝑥→+∞

(
12

3𝑥10
) 

cos(𝜋 − 𝑥)  
𝐸(22 ;  −6)𝑒𝑡 𝐶(6 ;  −22) 

𝐸𝐶⃗⃗⃗⃗  ⃗ 

−31𝑖 + 6 − 24𝑖 − 29  
𝑓(𝑥) = −5 +

8

𝑥9
−

10

𝑥4
 

𝐹(𝑥) = 

𝑃(𝑥) = −𝑥2  + 2 + 5𝑥 
Δ =  

{
𝑢0 = 2
𝑢𝑛+1 = −9𝑢𝑛

  

𝑢2 = 

𝑓(𝑥) =
−4𝑥4 − 5𝑥7

−8
𝑥3

 

𝑓′(𝑥) = 

 
𝑓(𝑥) = (−

6

𝑥4
+ 2𝑥5 −

3

𝑥3
)
8

 

𝑓′(𝑥) = 

   



 7  

72 − 132  lim
𝑥→−∞

(−
6

𝑥5
) 

−cos(−𝑥)  
𝐷(−1 ;  5)𝑒𝑡 𝐴(1 ;  −9) 

‖𝐴𝐷⃗⃗ ⃗⃗  ⃗‖ 

−23𝑖 + 𝑖 + 17 − 5  
𝑓(𝑥) = −2𝑥3 − 10𝑥10 − 5𝑥7 
𝐹(𝑥) = 

𝑃(𝑥) = 𝑥2  − 2 + 10𝑥 
Δ =  

{
𝑢0 = −9
𝑢𝑛+1 = 𝑢𝑛 − 1

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) = (4𝑥7 + 6𝑥9)(8𝑥2 + 𝑥9) 
𝑓′(𝑥) =  

𝑓(𝑥) = (4𝑥10 − 3𝑥5 − 6𝑥10)8 
𝑓′(𝑥) = 

   



 8  

21 × 19  lim
𝑥→11
𝑥>11 

 

(
1 + 𝑥

−11 + 𝑥
) 

−sin (
𝜋

2
− 𝑥)  

𝐶(18 ;  1)𝑒𝑡 𝐻(−6 ;  0) 

𝐻𝐶⃗⃗ ⃗⃗  ⃗ 

𝑧 = −3 − 9𝑖 
|𝑧| =  

𝑓(𝑥) = −4𝑥 + 6𝑥9 + 4𝑥8 
𝐹(𝑥) = 

𝑃(𝑥) = 𝑥2  + 3 + 4𝑥 

√Δ = 2 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = −3
𝑢𝑛+1 = 𝑢𝑛 + 2

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) =
2𝑥10 + 2 √𝑥

 √𝑥
 

𝑓′(𝑥) = 
 

𝑓(𝑥) = sin8(9 + 4𝑥) 
𝑓′(𝑥) = 

   



 9  

152 − 252  lim
𝑥→+∞

(
−𝑥2 − 6𝑥 − 8

8𝑥2 + 6𝑥 + 6
) 

−cos (
𝜋

2
− 𝑥)  

𝐻(21 ;  −18)𝑒𝑡 𝐸(−23 ;  −13) 

𝐸𝐻⃗⃗⃗⃗⃗⃗  

(−5𝑖 + 1)(−5𝑖 − 6)  
𝑓(𝑥) = −9𝑥6 + 4𝑥4 + 7𝑥6 
𝐹(𝑥) = 

𝑃(𝑥) = 12𝑥 − 4𝑥2  + 40 

√Δ = 28 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = 5
𝑢𝑛+1 = 𝑢𝑛 − 4

  

𝑢20 = 

𝑓(𝑥) = −4𝑥4 − 3𝑥3 +
9

𝑥
 

𝑓′(𝑥) = 
 

𝑓(𝑥) = (−9𝑥4 + 9𝑥9)9 
𝑓′(𝑥) = 

   



 10  

(−
3

18
) × (+

3

2
)  lim

𝑥→−∞
(−

1

𝑥10
) 

−sin(𝑥 − 𝜋)  
𝐴(−1 ; −2)𝑒𝑡 𝐸(6 ;  −10) 

‖𝐴𝐸⃗⃗⃗⃗  ⃗‖ 

(−3𝑖 − 6)2  
𝑓(𝑥) = −cos 𝑥 + 8𝑥5 − 9 
𝐹(𝑥) = 

𝑃(𝑥) = −3𝑥2  + 9 − 6𝑥 

√Δ = 12 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = 8
𝑢𝑛+1 = 6𝑢𝑛

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) = (−10𝑥10 + 9𝑥4)(10𝑥9 + 4𝑥6) 
𝑓′(𝑥) =  

𝑓(𝑥) = sin3(−9𝑥 − 5) 
𝑓′(𝑥) = 

   



 11  

7 × 13  lim
𝑥→10
𝑥>10 

 

(
−𝑥 − 19

−10 + 𝑥
) 

−cos(−𝑥)  
𝐶(−21 ;  6)𝑒𝑡 𝐹(−14 ;  6) 

𝐶𝐹⃗⃗⃗⃗  ⃗ 

𝑧 = −8 − 6𝑖 
|𝑧| =  

𝑓(𝑥) = 𝑥 +
4

𝑥3
+ 𝑥9 

𝐹(𝑥) = 

𝑃(𝑥) = 100 − 4𝑥2 

√Δ = 40 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = 3
𝑢𝑛+1 = 10𝑢𝑛

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) =
−5𝑥6

−10
𝑥10 + 10𝑥

 

𝑓′(𝑥) = 

 
𝑓(𝑥) = (−6𝑥10 + 6𝑥9 − 9𝑥9)8 
𝑓′(𝑥) = 

   



 12  

132  lim
𝑥→−∞

(
3

𝑥8
) 

−cos(−𝑥)  
𝐷 (

25
−23

 ) 𝑒𝑡 𝐶 (
1

−4
 ) 

𝐷𝐶⃗⃗⃗⃗  ⃗ 

(7 + 6𝑖)2  
𝑓(𝑥) = −9𝑥 −

5

𝑥4
− 9𝑥6 

𝐹(𝑥) = 

𝑃(𝑥) = 𝑥2  − 5 + 3𝑥 
Δ =  

{
𝑢0 = 1
𝑢𝑛+1 = 5𝑢𝑛

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) =
4

𝑥
− 2 sin 𝑥 + 9𝑥3 

𝑓′(𝑥) = 
 

𝑓(𝑥) = cos2(2 + 8𝑥) 
𝑓′(𝑥) = 

   



 13  

122  lim
𝑥→+∞

(
−12𝑥2 − 18𝑥 − 13

−7𝑥2 + 4𝑥 − 9
) 

cos (
𝜋

2
+ 𝑥)  

𝐹(−7 ; −8)𝑒𝑡 𝐺(−3 ;  −1) 

‖𝐹𝐺⃗⃗⃗⃗  ⃗‖ 

𝑧 =  𝑖 
|𝑧| ; arg(𝑧)  

𝑓(𝑥) = 4𝑥7 +
2

𝑥4
+

7

𝑥7
 

𝐹(𝑥) = 

𝑃(𝑥) = −4𝑥2  + 8𝑥 + 60 

√Δ = 32 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = −8
𝑢𝑛+1 = −6𝑢𝑛

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) = (5𝑥 + 3𝑥7)(7 √𝑥 − 7𝑥5) 

𝑓′(𝑥) =  
𝑓(𝑥) = (−

8

𝑥6
−

1

𝑥5
+ 4𝑥5)

9

 

𝑓′(𝑥) = 

   



 14  

162  lim
𝑥→+∞

(
9𝑥2 + 18𝑥 − 4

−19𝑥2 − 19𝑥 + 2
) 

sin (
𝜋

2
+ 𝑥)  

�⃗� (
4
5
 )  𝑒𝑡 𝑣 (

6
−2

 ) 

�⃗� ⋅ 𝑣  

𝑧 = −6 − 7𝑖 
|𝑧| =  

𝑓(𝑥) = −7𝑥2 − 𝑥4 + 10𝑥5 
𝐹(𝑥) = 

𝑃(𝑥) = −2𝑥2  − 3 + 6𝑥 
Δ =  

{
𝑢0 = 10
𝑢𝑛+1 = 𝑢𝑛 − 10

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) =
4

𝑥8
+ 5 √𝑥 − 5𝑥10 

𝑓′(𝑥) = 
 

𝑓(𝑥) = (9𝑥8 − 3𝑥2 − 4)8 
𝑓′(𝑥) = 

   



 15  

14 × 6  lim
𝑥→+1 

(−
6

𝑥3
) 

sin(−𝑥)  
�⃗� (

2
−3

 )  𝑒𝑡 𝑣 (
−4
0

 ) 

�⃗� ⋅ 𝑣  

𝑧 = √2 − √2 𝑖 
|𝑧| ; arg(𝑧)  

𝑓(𝑥) = −6𝑥2 + 8 − 8𝑥2 
𝐹(𝑥) = 

𝑃(𝑥) = −16 + 𝑥2 

√Δ = 8 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = 0
𝑢𝑛+1 = 1𝑢𝑛

  

𝑢18 = 

𝑓(𝑥) =
9 √𝑥 −

6
𝑥6

−4
𝑥3

 

𝑓′(𝑥) = 

 
𝑓(𝑥) = (−1)7 
𝑓′(𝑥) = 

   



 16  

4

4
+

7

4
  lim

𝑥→−∞
(
−3𝑥2 − 2𝑥 − 12

6𝑥 − 2
) 

−cos(𝜋 + 𝑥)  
𝐴 (

−19
23

 ) 𝑒𝑡 𝐹 (
−25
20

 ) 

𝐴𝐹⃗⃗⃗⃗  ⃗ 

𝑧 = 7 cos (−
4𝜋

6
) + 7𝑖 sin (−

4𝜋

6
) 

𝑧 = 
 

𝑓(𝑥) = 2𝑥9 + 3𝑥6 − 𝑥 
𝐹(𝑥) = 

𝑃(𝑥) = 8𝑥 − 𝑥2  − 16 

√Δ = 0 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = −5
𝑢𝑛+1 = 𝑢𝑛 − 5

  

𝑢1 = 

𝑓(𝑥) =
10 √𝑥

−7 √𝑥 −
7
𝑥

 

𝑓′(𝑥) = 

 
𝑓(𝑥) = (

5

𝑥7
−

4

𝑥10
+ 3𝑥10)

8

 

𝑓′(𝑥) = 

   



 17  

112  lim
𝑥→+1 

(−
5

𝑥5
) 

−sin(−𝑥)  
𝐹(8 ;  −2)𝑒𝑡 𝐺(3 ;  −8) 

‖𝐺𝐹⃗⃗⃗⃗  ⃗‖ 

|𝑧| = 9 ; arg(𝑧) =
𝜋

2
 

𝑧 = 
 

𝑓(𝑥) = −10𝑥 + 5𝑥2 − 5𝑥10 
𝐹(𝑥) = 

𝑃(𝑥) = 5 + 𝑥2  − 6𝑥 

√Δ = 4 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = −3
𝑢𝑛+1 = 𝑢𝑛 + 10

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) = (7𝑥4 + 5𝑥6)(9𝑥4 − 9 √𝑥) 

𝑓′(𝑥) =  
𝑓(𝑥) = (−

3

𝑥
− 8 − 5𝑥6)

5

 

𝑓′(𝑥) = 

   



 18  

−
1

9
−

1

6
  lim

𝑥→+∞
(9𝑥2 − 6𝑥 + 9) 

sin (
𝜋

2
− 𝑥)  

𝐵(−8 ;  5)𝑒𝑡 𝐹(5 ;  −9) 

‖𝐵𝐹⃗⃗⃗⃗  ⃗‖ 

𝑃(𝑥) = 4𝑥2  − 24𝑥 + 20 

√Δ = 16 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
𝑓(𝑥) = −8𝑥10 −

4

𝑥3
−

5

𝑥4
 

𝐹(𝑥) = 

𝑃(𝑥) = 4𝑥2  − 24𝑥 + 20 

√Δ = 16 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = 6
𝑢𝑛+1 = 2𝑢𝑛

  

𝑢20 = 

𝑓(𝑥) =
−2

𝑥4
+

10

𝑥7
− √𝑥 

𝑓′(𝑥) = 
 

𝑓(𝑥) = cos3(1 − 7𝑥) 
𝑓′(𝑥) = 

   



 19  

−
8

8
+

1

5
  lim

𝑥→+∞
(−

9

𝑥5
) 

sin(𝜋 + 𝑥)  
�⃗� (

6
0
 )  𝑒𝑡 𝑣 (

0
−2

 ) 

�⃗� ⋅ 𝑣  

𝑧 = 2 + 3𝑖 
|𝑧| =  

𝑓(𝑥) = 3𝑥9 + 9𝑥2 − 5𝑥10 
𝐹(𝑥) = 

𝑃(𝑥) = 𝑥2  + 5𝑥 − 3 
Δ =  

{
𝑢0 = 2
𝑢𝑛+1 = 𝑢𝑛 − 4

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) = −3𝑥 − 𝑥2 − 2 sin 𝑥 
𝑓′(𝑥) =  

𝑓(𝑥) = sin6(−10 + 4𝑥) 
𝑓′(𝑥) = 

   



 20  

(+
8

16
) × (+

16

8
)  lim

𝑥→+∞
(−5𝑥6  − 3𝑥2 − 4𝑥 + 9) 

−cos (
𝜋

2
− 𝑥)  

𝐷(−17 ; −1)𝑒𝑡 𝐻(−21 ;  25) 

𝐻𝐷⃗⃗⃗⃗⃗⃗  

(10 + 8𝑖)(10 − 8𝑖)  
𝑓(𝑥) = −2𝑥8 − 2𝑥8 + 𝑥5 
𝐹(𝑥) = 

𝑃(𝑥) = −2𝑥2  − 6𝑥 + 3 
Δ =  

{
𝑢0 = 7
𝑢𝑛+1 = 𝑢𝑛 − 7

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) = (8𝑥4 + 8𝑥9)(−3𝑥3 − 8 √𝑥) 

𝑓′(𝑥) =  
𝑓(𝑥) = cos8(−5 + 6𝑥) 
𝑓′(𝑥) = 

   



 21  

−
4

8
−

2

6
  lim

𝑥→+1 
(

6𝑥2 + 𝑥 − 10

15𝑥2 − 13𝑥 − 18
) 

−cos (𝑥 −
𝜋

2
)  

𝐹(1 ;  −24)𝑒𝑡 𝐸(11 ;  0) 

𝐸𝐹⃗⃗⃗⃗  ⃗ 

27𝑖 − 27 − 21𝑖 − 13  
𝑓(𝑥) = −5𝑥9 + 2𝑥7 − 7 sin 𝑥 
𝐹(𝑥) = 

𝑃(𝑥) = −5𝑥2  − 25𝑥 − 30 

√Δ = 5 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = −1
𝑢𝑛+1 = 0𝑢𝑛

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) = (6𝑥 + 6 √𝑥)( √𝑥 − 10𝑥7) 

𝑓′(𝑥) =  
𝑓(𝑥) = (−4 −

2

𝑥8
+ 4𝑥2)

7

 

𝑓′(𝑥) = 

   



 22  

(+
9

3
) × (−

6

9
)  lim

𝑥→+∞
(−

5

𝑥7
) 

sin(𝑥 − 𝜋)  
𝐶 (

−12
8

 ) 𝑒𝑡 𝐵 (
20
19

 ) 

𝐵𝐶⃗⃗⃗⃗  ⃗ 

𝑧 = 2 cos (−
𝜋

2
) + 2𝑖 sin (−

𝜋

2
) 

𝑧 = 
 

𝑓(𝑥) = 6𝑥9 − 10𝑥10 − 8𝑥2 
𝐹(𝑥) = 

𝑃(𝑥) = 4𝑥 − 4𝑥2 

√Δ = 4 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = −3
𝑢𝑛+1 = −10𝑢𝑛

  

𝑢15 = 

𝑓(𝑥) = (−2𝑥8 − 8𝑥)(−2𝑥 + 2𝑥4) 
𝑓′(𝑥) =  

𝑓(𝑥) = sin9(8 + 9𝑥) 
𝑓′(𝑥) = 

   



 23  

(+
25

6
) × (+

30

5
)  lim

𝑥→0
𝑥>0 

 

(
6

𝑥8
) 

−sin (𝑥 −
𝜋

2
)  

𝐸 (
8

−2
 ) 𝑒𝑡 𝐻 (

−9
10

 ) 

‖𝐸𝐻⃗⃗⃗⃗⃗⃗ ‖ 

𝑃(𝑥) = −2𝑥2  + 6𝑥 − 4 

√Δ = 2 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
𝑓(𝑥) = −8𝑥8 + 8 cos 𝑥 − 5 sin 𝑥 
𝐹(𝑥) = 

𝑃(𝑥) = 4𝑥2  + 2𝑥 + 5 
Δ =  

{
𝑢0 = −8
𝑢𝑛+1 = 3𝑢𝑛

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) = (−9𝑥10 − 10𝑥7)(−10 √𝑥 + 𝑥) 

𝑓′(𝑥) =  
𝑓(𝑥) = (−9𝑥5 + 10𝑥8)2 
𝑓′(𝑥) = 

   



 24  

172  lim
𝑥→+∞

(−
6

𝑥10
) 

−cos (𝑥 −
𝜋

2
)  

𝐸(−1 ; −7)𝑒𝑡 𝐶(0 ;  6) 

‖𝐸𝐶⃗⃗⃗⃗  ⃗‖ 

(−𝑖 − 7)2  
𝑓(𝑥) = −6𝑥5 − 2𝑥 − 4𝑥7 
𝐹(𝑥) = 

𝑃(𝑥) = 4𝑥2  + 2 + 6𝑥 
Δ =  

{
𝑢0 = −5
𝑢𝑛+1 = −5𝑢𝑛

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) = (2𝑥9 − 6𝑥8)(−5𝑥5 + 4𝑥3) 
𝑓′(𝑥) =  

𝑓(𝑥) = cos7(9 − 6𝑥) 
𝑓′(𝑥) = 

   



 25  

(+
12

18
) × (−

24

9
)  lim

𝑥→11
𝑥<11 

 

(
16 − 𝑥

11 − 𝑥
) 

sin (
𝜋

2
+ 𝑥)  

𝐻 (
−10
2

 ) 𝑒𝑡 𝐺 (
−9
4

 ) 

‖𝐺𝐻⃗⃗⃗⃗⃗⃗ ‖ 

39 + 46 + 22𝑖 − 45𝑖  
𝑓(𝑥) = −5 − 4𝑥7 −

3

𝑥9
 

𝐹(𝑥) = 

𝑃(𝑥) = −4𝑥2  − 8𝑥 + 12 

√Δ = 16 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = −3
𝑢𝑛+1 = 7𝑢𝑛

  

𝑢11 = 

𝑓(𝑥) =
5 √𝑥

10
𝑥5 −

2
𝑥4

 

𝑓′(𝑥) = 

 
𝑓(𝑥) = (

1

𝑥3
−

10

𝑥9
− 𝑥3)

3

 

𝑓′(𝑥) = 

   



 26  

82 − 122  lim
𝑥→+∞

(
−12𝑥2 − 17𝑥 + 9

−4𝑥2 − 18𝑥 − 4
) 

−cos(−𝑥)  
�⃗� (−1 ;  −3) 𝑒𝑡 𝑣 (−9 ;  −7) 
�⃗� ⋅ 𝑣  

(10𝑖 + 4)(−6𝑖 − 3)  
𝑓(𝑥) = 2𝑥3 + 2𝑥4 + 𝑥2 
𝐹(𝑥) = 

𝑃(𝑥) = 𝑥2  + 5 + 6𝑥 
Δ =  

{
𝑢0 = 10
𝑢𝑛+1 = 5𝑢𝑛

  

𝑢17 = 

𝑓(𝑥) = − √𝑥 − 2𝑥4 −
8

𝑥6
 

𝑓′(𝑥) = 
 

𝑓(𝑥) = (−
1

𝑥6
+

8

𝑥2
−

3

𝑥8
)
2

 

𝑓′(𝑥) = 

   



 27  

132 − 72  lim
𝑥→−∞

(−2𝑥9  + 3𝑥4 + 4𝑥3 + 1 ) 

−sin (
𝜋

2
− 𝑥)  

�⃗� (4 ;  −6) 𝑒𝑡 𝑣 (−2 ;  10) 
�⃗� ⋅ 𝑣  

𝑧 = 3 + 6𝑖 
|𝑧| =  

𝑓(𝑥) = +6𝑥4 +
4

𝑥8
 

𝐹(𝑥) = 

𝑃(𝑥) = −𝑥2  − 16 − 8𝑥 

√Δ = 0 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = 9
𝑢𝑛+1 = 0𝑢𝑛

  

𝑢18 = 

𝑓(𝑥) =
8 √𝑥

8𝑥9 − 10𝑥9
 

𝑓′(𝑥) = 
 

𝑓(𝑥) = (4𝑥10 + 5𝑥8 − 4𝑥4)8 
𝑓′(𝑥) = 

   



 28  

(−
3

36
) × (−

6

1
)  lim

𝑥→−∞
(

−4𝑥2 − 9𝑥 − 1

3𝑥2 + 11𝑥 − 15
) 

−sin(𝑥 + 𝜋)  
�⃗� (

10
3

 )  𝑒𝑡 𝑣 (
1
10

 ) 

�⃗� ⋅ 𝑣  

𝑧 = 10 cos 𝜋 + 10𝑖 sin 𝜋 
𝑧 =  

𝑓(𝑥) =
4

𝑥2
+ 4𝑥9 − 9𝑥10 

𝐹(𝑥) = 

𝑃(𝑥) = −2𝑥2  + 24 − 2𝑥 

√Δ = 14 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = 2
𝑢𝑛+1 = 𝑢𝑛 − 3

  

𝑢4 = 

𝑓(𝑥) =
−2𝑥10 +

1
𝑥5

−1
𝑥5

 

𝑓′(𝑥) = 

 
𝑓(𝑥) = (−

2

𝑥7
+

8

𝑥10
+

9

𝑥7
)
7

 

𝑓′(𝑥) = 

   



 29  

9

5
−

8

3
  lim

𝑥→14
𝑥<14 

 

(
−2 − 𝑥

−14 + 𝑥
) 

−cos (
𝜋

2
− 𝑥)  

�⃗� (4 ;  −10) 𝑒𝑡 𝑣 (−8 ;  −4) 
�⃗� ⋅ 𝑣  

6 + 5𝑖 − 43 + 5𝑖  
𝑓(𝑥) = −3𝑥 + 𝑥2 + 4𝑥7 
𝐹(𝑥) = 

𝑃(𝑥) = −5𝑥2  + 5𝑥 + 5 
Δ =  

{
𝑢0 = 9
𝑢𝑛+1 = 6𝑢𝑛

  

𝑢15 = 

𝑓(𝑥) =
𝑥

3
𝑥9 + 10 √𝑥

 

𝑓′(𝑥) = 

 
𝑓(𝑥) = (10𝑥4 − 5𝑥7 + 8𝑥3)2 
𝑓′(𝑥) = 

   



 30  

14 × 6  lim
𝑥→−∞

(4𝑥9  − 12𝑥6 + 4𝑥5 − 3𝑥3) 

−cos(−𝑥)  
�⃗� (

−3
6

 )  𝑒𝑡 𝑣 (
6
1
 ) 

�⃗� ⋅ 𝑣  

|𝑧| = 1 ; arg(𝑧) = 𝜋 
𝑧 =  

𝑓(𝑥) =
6

𝑥3
+ 8𝑥10 − 4𝑥 

𝐹(𝑥) = 

𝑃(𝑥) = −10𝑥 + 1 − 5𝑥2  
Δ =  

{
𝑢0 = −6
𝑢𝑛+1 = 𝑢𝑛 + 9

  

𝑢5 = 

𝑓(𝑥) = (2 √𝑥 − 𝑥10)(−7𝑥2 + 𝑥) 

𝑓′(𝑥) =  
𝑓(𝑥) = sin6(−8𝑥 − 3) 
𝑓′(𝑥) = 

   



 31  

−
1

10
+

2

2
  lim

𝑥→+∞
(−8𝑥6  + 9𝑥2 + 3𝑥 + 3) 

sin(𝑥 + 𝜋)  
𝐻 (

17
−15

 ) 𝑒𝑡 𝐺 (
−14
24

 ) 

𝐻𝐺⃗⃗⃗⃗⃗⃗  

𝑧 = 7 cos
𝜋

2
+ 7𝑖 sin

𝜋

2
 

𝑧 = 
 

𝑓(𝑥) = 9𝑥10 − 8 + 5𝑥3 
𝐹(𝑥) = 

𝑃(𝑥) = −5𝑥 + 4 − 3𝑥2  
Δ =  

{
𝑢0 = 10
𝑢𝑛+1 = −10𝑢𝑛

  

𝑢14 = 

𝑓(𝑥) = 6𝑥3 − 3𝑥7 +
7

𝑥9
 

𝑓′(𝑥) = 
 

𝑓(𝑥) = (−9𝑥4 − 𝑥7 + 7𝑥3)5 
𝑓′(𝑥) = 

   



 32  

312 − 292  lim
𝑥→−∞

(
1

𝑥2
) 

−cos (
𝜋

2
+ 𝑥)  

𝐹 (
7
6
 ) 𝑒𝑡 𝐻 (

3
−9

 ) 

‖𝐻𝐹⃗⃗ ⃗⃗  ⃗‖ 

𝑧 = 7 cos
2𝜋

3
+ 7𝑖 sin

2𝜋

3
 

𝑧 = 
 

𝑓(𝑥) = −10𝑥8 − 10𝑥4 + 9𝑥 
𝐹(𝑥) = 

𝑃(𝑥) = 3𝑥2  − 3𝑥 

√Δ = 3 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = −5
𝑢𝑛+1 = 𝑢𝑛 − 7

  

𝑢10 = 

𝑓(𝑥) =

4
𝑥6

−10 √𝑥 + 5𝑥8
 

𝑓′(𝑥) = 

 
𝑓(𝑥) = (−6𝑥3 − 4𝑥8 + 5𝑥2)9 
𝑓′(𝑥) = 

   



 33  

2

1
−

1

8
  lim

𝑥→−20
𝑥>−20 

 

(
−13 − 𝑥

20 + 𝑥
) 

sin(𝑥 − 𝜋)  
𝐴(−23 ;  6)𝑒𝑡 𝐵(−4 ; −5) 

𝐵𝐴⃗⃗⃗⃗  ⃗ 

(𝑖 − 5)(−4𝑖 + 10)  
𝑓(𝑥) = −10𝑥 + 2𝑥8 + 7𝑥5 
𝐹(𝑥) = 

𝑃(𝑥) = 2𝑥2  − 18𝑥 + 40 

√Δ = 2 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = 6
𝑢𝑛+1 = 𝑢𝑛 − 10

  

𝑢11 = 

𝑓(𝑥) = (−4𝑥10 − 7𝑥7)(−10𝑥7 − 6𝑥8) 
𝑓′(𝑥) =  

𝑓(𝑥) = (−10𝑥4 + 6𝑥2 − 6𝑥5)8 
𝑓′(𝑥) = 

   



 34  

(+
10

15
) × (−

3

2
)  lim

𝑥→−∞
(

18𝑥2 + 9𝑥 + 1

16𝑥2 + 10𝑥 + 10
) 

sin(−𝑥)  
𝐸(−9 ;  6)𝑒𝑡 𝐷(−1 ; −13) 

𝐸𝐷⃗⃗⃗⃗  ⃗ 

|𝑧| = 9 ; arg(𝑧) = −
3𝜋

6
 

𝑧 = 
 

𝑓(𝑥) = 𝑥7 − 9𝑥3 − 9 sin 𝑥 
𝐹(𝑥) = 

𝑃(𝑥) = 2𝑥2  − 10 + 8𝑥 

√Δ = 12 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = 6
𝑢𝑛+1 = −5𝑢𝑛

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) =
6𝑥2

−2𝑥10 +
1
𝑥8

 

𝑓′(𝑥) = 

 
𝑓(𝑥) = (9𝑥6 −

7

𝑥8
−

4

𝑥3
)
2

 

𝑓′(𝑥) = 

   



 35  

(+
20

6
) × (−

12

5
)  lim

𝑥→0
𝑥>0 

 

(−
12

6𝑥
) 

−sin(𝜋 + 𝑥)  
𝐵 (

7
8
 ) 𝑒𝑡 𝐴 (

−10
6

 ) 

‖𝐵𝐴⃗⃗⃗⃗  ⃗‖ 

(4 + 2𝑖)(10𝑖 − 6)  
𝑓(𝑥) = 7𝑥3 −

8

𝑥3
+ 3 

𝐹(𝑥) = 

𝑃(𝑥) = 5𝑥2  − 10 − 5𝑥 

√Δ = 15 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = −7
𝑢𝑛+1 = 𝑢𝑛 + 9

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) =
9𝑥 +

1
𝑥4

4𝑥
 

𝑓′(𝑥) = 

 
𝑓(𝑥) = (3𝑥8 + 7𝑥7 − 5𝑥5)10 
𝑓′(𝑥) = 

   



 36  

202  lim
𝑥→0
𝑥>0 

 

(
2

10𝑥
) 

−sin (𝑥 −
𝜋

2
)  

�⃗� (−6 ;  −8) 𝑒𝑡 𝑣 (0 ;  −8) 
�⃗� ⋅ 𝑣  

𝑧 = 9 cos (−
2𝜋

3
) + 9𝑖 sin (−

2𝜋

3
) 

𝑧 = 
 

𝑓(𝑥) = 𝑥8 −
1

𝑥2
− 2𝑥3 

𝐹(𝑥) = 

𝑃(𝑥) = 4𝑥 + 2𝑥2  − 3 
Δ =  

{
𝑢0 = −3
𝑢𝑛+1 = 5𝑢𝑛

  

𝑢13 = 

𝑓(𝑥) = 𝑥10 − 10𝑥9 −
9

𝑥10
 

𝑓′(𝑥) = 
 

𝑓(𝑥) = sin(10𝑥 + 6) 
𝑓′(𝑥) = 

   



 37  

112 − 92  lim
𝑥→−∞

(6𝑥8  + 2𝑥7 − 2𝑥 + 10) 

−sin(−𝑥)  
�⃗� (

7
8
 )  𝑒𝑡 𝑣 (

−9
−10

 ) 

�⃗� ⋅ 𝑣  

𝑧 = 8 − 6𝑖 
|𝑧| =  

𝑓(𝑥) = −𝑥6 + 5𝑥4 + 8𝑥5 
𝐹(𝑥) = 

𝑃(𝑥) = 5 − 8𝑥 − 𝑥2  
Δ =  

{
𝑢0 = −2
𝑢𝑛+1 = −3𝑢𝑛

  

𝑢15 = 

𝑓(𝑥) = (−2𝑥7 + 10 √𝑥)(5𝑥8 + 10𝑥) 

𝑓′(𝑥) =  
𝑓(𝑥) = cos7(2 − 2𝑥) 
𝑓′(𝑥) = 
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27 × 33  lim
𝑥→−∞

(
1

𝑥6
) 

−cos(𝑥 + 𝜋)  
𝐴(4 ;  1)𝑒𝑡 𝐺(−11 ;  −14) 

𝐺𝐴⃗⃗⃗⃗  ⃗ 

(−9𝑖 + 9)(−8 + 3𝑖)  
𝑓(𝑥) = −3 cos 𝑥 − 2 cos 𝑥 + sin 𝑥 
𝐹(𝑥) = 

𝑃(𝑥) = −4𝑥2  − 60 + 32𝑥 

√Δ = 8 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = −7
𝑢𝑛+1 = 𝑢𝑛 − 8

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) = 4 sin 𝑥 + 10𝑥10 +
9

𝑥10
 

𝑓′(𝑥) = 
 

𝑓(𝑥) = (−
3

𝑥2
− 6𝑥2 +

8

𝑥4
)
4

 

𝑓′(𝑥) = 
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(−
8

12
) × (−

6

20
)  lim

𝑥→−∞
(−

9

6𝑥9
) 

−sin(𝜋 + 𝑥)  
𝐺 (

−1
−7

 ) 𝑒𝑡 𝐹 (
−8
−10

 ) 

‖𝐹𝐺⃗⃗⃗⃗  ⃗‖ 

|𝑧| = 9 ; arg(𝑧) =
𝜋

2
 

𝑧 = 
 

𝑓(𝑥) = −8𝑥 + 2𝑥 − 6𝑥3 
𝐹(𝑥) = 

𝑃(𝑥) = −2 − 5𝑥 − 4𝑥2  
Δ =  

{
𝑢0 = 1
𝑢𝑛+1 = 0𝑢𝑛

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) =
6𝑥2 − 5 √𝑥

5𝑥7
 

𝑓′(𝑥) = 
 

𝑓(𝑥) = (8𝑥2 − 2𝑥10 − 7𝑥6)3 
𝑓′(𝑥) = 
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9 × 11  lim
𝑥→0
𝑥<0 

 

(
12

𝑥
) 

cos(−𝑥)  
�⃗� (

9
4
 )  𝑒𝑡 𝑣 (

−1
2

 ) 

�⃗� ⋅ 𝑣  

𝑧 = 3 cos 𝜋 + 3𝑖 sin 𝜋 
𝑧 =  

𝑓(𝑥) = 3𝑥 + 5𝑥6 − 4 cos 𝑥 
𝐹(𝑥) = 

𝑃(𝑥) = 5𝑥2  + 30 + 25𝑥 

√Δ = 5 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = 7
𝑢𝑛+1 = 𝑢𝑛 − 4

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) =

−3
𝑥3

4 √𝑥 + 4𝑥
 

𝑓′(𝑥) = 

 
𝑓(𝑥) = cos7(5 − 5𝑥) 
𝑓′(𝑥) = 
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(+
15

2
) × (−

4

30
)  lim

𝑥→−∞
(
16𝑥2 − 14𝑥 + 10

6𝑥2 + 20𝑥 + 8
) 

cos (
𝜋

2
− 𝑥)  

𝐴(−15 ;  1)𝑒𝑡 𝐷(−19 ;  21) 

𝐴𝐷⃗⃗ ⃗⃗  ⃗ 

𝑧 = cos (−
𝜋

2
) + 𝑖 sin (−

𝜋

2
) 

𝑧 = 
 

𝑓(𝑥) = −8𝑥8 − 3𝑥5 + 3𝑥8 
𝐹(𝑥) = 

𝑃(𝑥) = −30𝑥 + 3𝑥2  + 75 

√Δ = 0 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = 2
𝑢𝑛+1 = −2𝑢𝑛

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) = 5 cos 𝑥 − 5𝑥2 − 3𝑥2 
𝑓′(𝑥) =  

𝑓(𝑥) = (−2𝑥4 + 7𝑥10 +
7

𝑥6
)
4

 

𝑓′(𝑥) = 
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(−
4

6
) × (+

18

2
)  lim

𝑥→−∞
(
−𝑥2 − 20𝑥 + 12

−5𝑥2 − 9𝑥 + 15
) 

sin (𝑥 +
𝜋

2
)  

�⃗� (2 ;  −10) 𝑒𝑡 𝑣 (−3 ;  −9) 
�⃗� ⋅ 𝑣  

|𝑧| = 1 ; arg(𝑧) =
𝜋

4
 

𝑧 = 
 

𝑓(𝑥) = 3𝑥 + 9𝑥 + 9 
𝐹(𝑥) = 

𝑃(𝑥) = 10𝑥 − 4𝑥2  + 1 
Δ =  

{
𝑢0 = −2
𝑢𝑛+1 = 1𝑢𝑛

  

𝑢20 = 

𝑓(𝑥) =
9 √𝑥 − 3𝑥5

1
𝑥

 

𝑓′(𝑥) = 

 
𝑓(𝑥) = (−6𝑥9 +

3

𝑥3
− 6𝑥3)

5

 

𝑓′(𝑥) = 
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152 − 252  lim
𝑥→0
𝑥>0 

 

(
10

12𝑥5
) 

−cos (
𝜋

2
+ 𝑥)  

𝐷 (
−1
−1

 ) 𝑒𝑡 𝐹 (
−25
13

 ) 

𝐹𝐷⃗⃗⃗⃗  ⃗ 

𝑃(𝑥) = −2𝑥2  + 10𝑥 

√Δ = 10 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
𝑓(𝑥) = −3𝑥5 − 3𝑥2 + 10𝑥10 
𝐹(𝑥) = 

𝑃(𝑥) = 5𝑥2  − 7𝑥 + 3 
Δ =  

{
𝑢0 = 6
𝑢𝑛+1 = 𝑢𝑛 + 4

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) =

2
𝑥8 + 8𝑥7

 √𝑥
 

𝑓′(𝑥) = 

 
𝑓(𝑥) = (

5

𝑥8
− 9𝑥2)

4

 

𝑓′(𝑥) = 
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122  lim
𝑥→0
𝑥<0 

 

(−
5

𝑥8
) 

−sin(−𝑥)  
𝐸(4 ;  4)𝑒𝑡 𝐵(3 ;  −6) 

‖𝐵𝐸⃗⃗⃗⃗  ⃗‖ 

−27𝑖 + 36 + 22𝑖 − 5  
𝑓(𝑥) = 6𝑥7 −

1

𝑥9
− 10𝑥9 

𝐹(𝑥) = 

𝑃(𝑥) = −5𝑥2  + 1 − 9𝑥 
Δ =  

{
𝑢0 = −6
𝑢𝑛+1 = 6𝑢𝑛

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) = (6𝑥2 − 9𝑥3)(−10𝑥 + 9𝑥6) 
𝑓′(𝑥) =  

𝑓(𝑥) = (5𝑥7 + 3𝑥9 − 7𝑥3)4 
𝑓′(𝑥) = 
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−
5

7
−

6

2
  lim

𝑥→+1 
(−

8

𝑥9
) 

−cos (𝑥 −
𝜋

2
)  

�⃗� (6 ;  1) 𝑒𝑡 𝑣 (−4 ;  −6) 
�⃗� ⋅ 𝑣  

(−𝑖 + 1)(6𝑖 + 1)  
𝑓(𝑥) = −6𝑥9 +

4

𝑥8
−

3

𝑥5
 

𝐹(𝑥) = 

𝑃(𝑥) = 2𝑥2  + 1 − 3𝑥 
Δ =  

{
𝑢0 = 9
𝑢𝑛+1 = 1𝑢𝑛

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) = 8𝑥3 −
5

𝑥3
−

8

𝑥4
 

𝑓′(𝑥) = 
 

𝑓(𝑥) = (−8𝑥3 + 7𝑥8 + 5𝑥5)3 
𝑓′(𝑥) = 
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19 × 21  lim
𝑥→−∞

(
16𝑥2 − 12𝑥 + 6

−16𝑥2 + 15𝑥 − 9
) 

−cos (
𝜋

2
− 𝑥)  

𝐷 (
10
10

 ) 𝑒𝑡 𝐴 (
7
8
 ) 

‖𝐴𝐷⃗⃗ ⃗⃗  ⃗‖ 

−41 + 21 + 35𝑖 + 5𝑖  
𝑓(𝑥) = −10𝑥 − 10 + 10𝑥2 
𝐹(𝑥) = 

𝑃(𝑥) = 4𝑥2  + 12 + 16𝑥 

√Δ = 8 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = −6
𝑢𝑛+1 = 𝑢𝑛 + 5

  

𝑢17 = 

𝑓(𝑥) = (2𝑥6 + 9𝑥2)(4𝑥2 + 10𝑥) 
𝑓′(𝑥) =  

𝑓(𝑥) = sin2(−9𝑥 + 4) 
𝑓′(𝑥) = 
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(−
5

36
) × (−

12

20
)  lim

𝑥→+∞
(
10𝑥2 − 10𝑥 − 19

8𝑥2 − 12𝑥 + 17
) 

sin (
𝜋

2
− 𝑥)  

𝐸 (
2
9
 ) 𝑒𝑡 𝐺 (

9
−5

 ) 

‖𝐺𝐸⃗⃗⃗⃗  ⃗‖ 

|𝑧| = 5 ; arg(𝑧) =
2𝜋

3
 

𝑧 = 
 

𝑓(𝑥) = 6𝑥3 − 4𝑥2 − 4𝑥4 
𝐹(𝑥) = 

𝑃(𝑥) = −18 + 3𝑥2  + 3𝑥 

√Δ = 15 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = −3
𝑢𝑛+1 = 𝑢𝑛 + 5

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) =
8𝑥8 +

1
𝑥10

6 √𝑥
 

𝑓′(𝑥) = 

 
𝑓(𝑥) = (6𝑥9 +

1

𝑥5
+ 5𝑥4)

10

 

𝑓′(𝑥) = 
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152  lim
𝑥→−17
𝑥>−17 

 

(
−𝑥 + 18

𝑥 + 17
) 

cos(𝜋 − 𝑥)  
�⃗� (

−7
−4

 )  𝑒𝑡 𝑣 (
0

−2
 ) 

�⃗� ⋅ 𝑣  

𝑃(𝑥) = −5𝑥2  − 5𝑥 

√Δ = 5 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
𝑓(𝑥) = −

2

𝑥4
− 4𝑥3 − 10𝑥5 

𝐹(𝑥) = 

𝑃(𝑥) = 𝑥2  + 2 + 10𝑥 
Δ =  

{
𝑢0 = −1
𝑢𝑛+1 = 8𝑢𝑛

  

𝑢16 = 

𝑓(𝑥) = 10𝑥4 − 𝑥6 − 4𝑥 
𝑓′(𝑥) =  

𝑓(𝑥) = (−
1

𝑥7
2𝑥4 + 10𝑥9)

5

 

𝑓′(𝑥) = 
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112 − 92  lim
𝑥→0
𝑥>0 

 

(
1

𝑥
) 

−cos (𝑥 −
𝜋

2
)  

�⃗� (6 ;  −3) 𝑒𝑡 𝑣 (−8 ;  −3) 
�⃗� ⋅ 𝑣  

𝑧 = √2 − √2 𝑖 
|𝑧| ; arg(𝑧)  

𝑓(𝑥) = 9𝑥8 − 5𝑥 + 2𝑥3 
𝐹(𝑥) = 

𝑃(𝑥) = −4 + 2𝑥2  + 𝑥 
Δ =  

{
𝑢0 = 9
𝑢𝑛+1 = 𝑢𝑛 − 1

  

𝑢17 = 

𝑓(𝑥) =
−4

𝑥9
+

1

𝑥3
+ 10 √𝑥 

𝑓′(𝑥) = 
 

𝑓(𝑥) = (−3𝑥6)7 
𝑓′(𝑥) = 
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16 × 24  lim
𝑥→−∞

(−6𝑥4  − 𝑥2 − 6𝑥 + 7) 

sin (𝑥 −
𝜋

2
)  

�⃗� (
−8
2

 )  𝑒𝑡 𝑣 (
−2
−10

 ) 

�⃗� ⋅ 𝑣  

𝑧 = 5 + 𝑖 
|𝑧| =  

𝑓(𝑥) = −𝑥 −
1

𝑥7
+ 7 

𝐹(𝑥) = 

𝑃(𝑥) = 5𝑥 + 3 − 3𝑥2  
Δ =  

{
𝑢0 = −1
𝑢𝑛+1 = 𝑢𝑛 − 7

  

𝑢1 = 

𝑓(𝑥) =
−4

𝑥5
− 9𝑥5 − 8𝑥2 

𝑓′(𝑥) = 
 

𝑓(𝑥) = (−9𝑥3 − 4𝑥 + 6)5 
𝑓′(𝑥) = 
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(−
4

20
) × (+

12

4
)  lim

𝑥→−1 
(−10𝑥10  − 11𝑥4 − 6𝑥2 − 7𝑥) 

−cos(−𝑥)  
𝐵 (

−3
−20

 ) 𝑒𝑡 𝐷 (
21
3

 ) 

𝐷𝐵⃗⃗⃗⃗⃗⃗  

𝑧 = √2 𝑖 + √2 
|𝑧| ; arg(𝑧)  

𝑓(𝑥) =
8

𝑥5
−

1

𝑥7
+

8

𝑥9
 

𝐹(𝑥) = 

𝑃(𝑥) = −7𝑥 + 2 − 4𝑥2  
Δ =  

{
𝑢0 = 5
𝑢𝑛+1 = 𝑢𝑛 + 8

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) = 6𝑥3 + √𝑥 − 7𝑥4 
𝑓′(𝑥) =  

𝑓(𝑥) = (−8𝑥5 + 7𝑥5 − 3𝑥7)7 
𝑓′(𝑥) = 
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5

3
+

6

3
  lim

𝑥→−∞
(−

9

11𝑥7
) 

−cos(−𝑥)  
�⃗� (9 ;  3) 𝑒𝑡 𝑣 (7 ;  9) 
�⃗� ⋅ 𝑣  

|𝑧| = 4 ; arg(𝑧) =
3𝜋

4
 

𝑧 = 
 

𝑓(𝑥) = 𝑥3 − 5𝑥8 + 8𝑥2 
𝐹(𝑥) = 

𝑃(𝑥) = 4𝑥2  − 2𝑥 − 3 
Δ =  

{
𝑢0 = −2
𝑢𝑛+1 = −6𝑢𝑛

  

𝑢16 = 

𝑓(𝑥) =
1

𝑥6
− 4𝑥7 −

10

𝑥5
 

𝑓′(𝑥) = 
 

𝑓(𝑥) = (
9

𝑥10
10𝑥5 +

5

𝑥3
)
10

 

𝑓′(𝑥) = 
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142  lim
𝑥→0
𝑥>0 

 

(−
7

𝑥6
) 

cos (𝑥 +
𝜋

2
)  

�⃗� (
6

−8
 )  𝑒𝑡 𝑣 (

−4
3

 ) 

�⃗� ⋅ 𝑣  

(11 + 2𝑖)(11 − 2𝑖)  
𝑓(𝑥) = −7𝑥6 − 8𝑥2 − 2𝑥3 
𝐹(𝑥) = 

𝑃(𝑥) = 2𝑥2  − 8𝑥 

√Δ = 8 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = −2
𝑢𝑛+1 = 𝑢𝑛 − 6

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) =
−5

𝑥2
− 4𝑥7 −

10

𝑥
 

𝑓′(𝑥) = 
 

𝑓(𝑥) = (−6𝑥5 +
5

𝑥9
− 2𝑥5)

3

 

𝑓′(𝑥) = 
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32 × 28  lim
𝑥→−11
𝑥<−11 

 

(
5 + 𝑥

−11 − 𝑥
) 

−sin (𝑥 −
𝜋

2
)  

𝐴 (
4
10

 ) 𝑒𝑡 𝐷 (
0
8
 ) 

‖𝐴𝐷⃗⃗ ⃗⃗  ⃗‖ 

𝑃(𝑥) = 2𝑥2  + 24 − 14𝑥 

√Δ = 2 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
𝑓(𝑥) = 9𝑥6 − 5𝑥9 + 8𝑥2 
𝐹(𝑥) = 

𝑃(𝑥) = 2𝑥2  + 24 − 14𝑥 

√Δ = 2 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = 1
𝑢𝑛+1 = −9𝑢𝑛

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) = (−10 √𝑥 + 9𝑥8)(7𝑥 + 9 √𝑥) 

𝑓′(𝑥) =  
𝑓(𝑥) = (3𝑥5 + 𝑥2 − 10𝑥10)3 
𝑓′(𝑥) = 
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−
1

8
+

7

6
  lim

𝑥→0
𝑥<0 

 

(
6

8𝑥6
) 

cos(−𝑥)  
𝐶(−24 ;  14)𝑒𝑡 𝐷(14 ;  3) 

𝐷𝐶⃗⃗⃗⃗  ⃗ 

|𝑧| = 7 ; arg(𝑧) = −
𝜋

3
 

𝑧 = 
 

𝑓(𝑥) = −
1

𝑥3
+ 3𝑥2 +

10

𝑥8
 

𝐹(𝑥) = 

𝑃(𝑥) = 4 − 𝑥 + 5𝑥2  
Δ =  

{
𝑢0 = −2
𝑢𝑛+1 = 3𝑢𝑛

  

𝑢18 = 

𝑓(𝑥) = (−5𝑥10 − 7𝑥)(−4𝑥7 − 10𝑥) 
𝑓′(𝑥) =  

𝑓(𝑥) = (−2𝑥3 − 3𝑥7)2 
𝑓′(𝑥) = 
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122 − 82  lim
𝑥→−1 

(−
8

𝑥3
) 

sin(𝜋 − 𝑥)  
𝐻 (

−5
13

 ) 𝑒𝑡 𝐸 (
21

−16
 ) 

𝐸𝐻⃗⃗⃗⃗⃗⃗  

(8𝑖 − 5)(−9 − 2𝑖)  
𝑓(𝑥) = −4 + 8 cos 𝑥 − 3𝑥4 
𝐹(𝑥) = 

𝑃(𝑥) = −40𝑥 + 4𝑥2  + 100 

√Δ = 0 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = −4
𝑢𝑛+1 = 9𝑢𝑛

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) = (2𝑥8 + 5𝑥3)(7𝑥10 + 𝑥) 
𝑓′(𝑥) =  

𝑓(𝑥) = (−7𝑥7 − 7𝑥4 + 8𝑥3)6 
𝑓′(𝑥) = 
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332 − 272  lim
𝑥→0
𝑥>0 

 

(
6

12𝑥5
) 

−sin(−𝑥)  
𝐵(−4 ;  5)𝑒𝑡 𝐹(−3 ;  3) 

‖𝐵𝐹⃗⃗⃗⃗  ⃗‖ 

𝑃(𝑥) = −3𝑥2  − 6 + 9𝑥 

√Δ = 3 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
𝑓(𝑥) = 8𝑥3 − 2 sin 𝑥 + 4𝑥6 
𝐹(𝑥) = 

𝑃(𝑥) = −3𝑥2  − 8𝑥 − 4 
Δ =  

{
𝑢0 = 1
𝑢𝑛+1 = −6𝑢𝑛

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) = (−8𝑥 + 𝑥10)(−8𝑥2 − 5 √𝑥) 

𝑓′(𝑥) =  
𝑓(𝑥) = sin3(−5𝑥 − 4) 
𝑓′(𝑥) = 
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11 × 9  lim
𝑥→+∞

(−8𝑥8  + 9𝑥6 + 5𝑥3) 

−sin (𝑥 −
𝜋

2
)  

𝐵(−9 ;  3)𝑒𝑡 𝐻(−3 ;  7) 

‖𝐻𝐵⃗⃗⃗⃗⃗⃗ ‖ 

𝑧 = −2 + 𝑖 
|𝑧| =  

𝑓(𝑥) = 3𝑥 + 𝑥5 + 8𝑥3 
𝐹(𝑥) = 

𝑃(𝑥) = 4𝑥2  − 2𝑥 − 5 
Δ =  

{
𝑢0 = 1
𝑢𝑛+1 = 4𝑢𝑛

  

𝑢4 = 

𝑓(𝑥) =
9 √𝑥

−2
𝑥2 − 𝑥5

 

𝑓′(𝑥) = 

 
𝑓(𝑥) = (−

10

𝑥3
+

3

𝑥10
− 3𝑥9)

7

 

𝑓′(𝑥) = 
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(+
12

3
) × (+

5

3
)  lim

𝑥→+∞
(8𝑥10  + 12𝑥4 − 5𝑥3 + 5𝑥) 

sin(−𝑥)  
�⃗� (3 ;  −9) 𝑒𝑡 𝑣 (−8 ;  −6) 
�⃗� ⋅ 𝑣  

(8 + 9𝑖)(8 − 9𝑖)  
𝑓(𝑥) = 2 + 𝑥3 + 6𝑥6 
𝐹(𝑥) = 

𝑃(𝑥) = 3 + 5𝑥2  − 8𝑥 
Δ =  

{
𝑢0 = −2
𝑢𝑛+1 = 𝑢𝑛 + 1

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) = −7𝑥3 +
3

𝑥
−

9

𝑥9
 

𝑓′(𝑥) = 
 

𝑓(𝑥) = (−6𝑥7 − 10𝑥10 +
6

𝑥8
)
5

 

𝑓′(𝑥) = 
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15 × 25  lim
𝑥→−1 

(
5

𝑥3
) 

sin (𝑥 −
𝜋

2
)  

𝐷(−9 ; −4)𝑒𝑡 𝐴(3 ;  3) 

‖𝐴𝐷⃗⃗ ⃗⃗  ⃗‖ 

𝑃(𝑥) = 2𝑥2  − 18 

√Δ = 12 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
𝑓(𝑥) = 4𝑥7 − 8𝑥5 − 8𝑥8 
𝐹(𝑥) = 

𝑃(𝑥) = 2𝑥2  − 18 

√Δ = 12 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = 8
𝑢𝑛+1 = 9𝑢𝑛

  

𝑢1 = 

𝑓(𝑥) =

−9
𝑥9 + 𝑥10

7𝑥7
 

𝑓′(𝑥) = 

 
𝑓(𝑥) = sin8(−8 − 4𝑥) 
𝑓′(𝑥) = 
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1

2
−

5

10
  lim

𝑥→0
𝑥>0 

 

(
11

5𝑥8
) 

−cos(𝜋 + 𝑥)  
𝐶(−1 ; −8)𝑒𝑡 𝐹(−4 ;  4) 

‖𝐶𝐹⃗⃗⃗⃗  ⃗‖ 

𝑧 = −9 + 9𝑖 
|𝑧| =  

𝑓(𝑥) = 8𝑥7 +
4

𝑥6
+

7

𝑥8
 

𝐹(𝑥) = 

𝑃(𝑥) = 𝑥 + 𝑥2  − 2 

√Δ = 3 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = 3
𝑢𝑛+1 = 𝑢𝑛 + 8

  

𝑢14 = 

𝑓(𝑥) =
9

𝑥4
+ 10 √𝑥 −

10

𝑥5
 

𝑓′(𝑥) = 
 

𝑓(𝑥) = sin2(4 − 6𝑥) 
𝑓′(𝑥) = 
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342 − 262  lim
𝑥→0
𝑥<0 

 

(
2

6𝑥2
) 

−cos (𝑥 −
𝜋

2
)  

�⃗� (7 ;  −1) 𝑒𝑡 𝑣 (9 ;  9) 
�⃗� ⋅ 𝑣  

(2 − 2𝑖)(3𝑖 − 6)  
𝑓(𝑥) = 6 sin 𝑥 + 𝑥4 −

6

𝑥10
 

𝐹(𝑥) = 

𝑃(𝑥) = −2𝑥2  − 9𝑥 + 3 
Δ =  

{
𝑢0 = −4
𝑢𝑛+1 = 𝑢𝑛 + 4

  

𝑢9 = 

𝑓(𝑥) =
− √𝑥 +

7
𝑥8

−7
𝑥10

 

𝑓′(𝑥) = 

 
𝑓(𝑥) = cos7(−3𝑥 − 6) 
𝑓′(𝑥) = 
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172  lim
𝑥→−14
𝑥<−14 

 

(
−𝑥 + 12

−𝑥 − 14
) 

sin(−𝑥)  
𝐸 (

23
23

 ) 𝑒𝑡 𝐻 (
19
7

 ) 

𝐻𝐸⃗⃗⃗⃗⃗⃗  

19 − 40𝑖 + 40 + 26𝑖  
𝑓(𝑥) = 8 − 6𝑥 − 3𝑥4 
𝐹(𝑥) = 

𝑃(𝑥) = 2𝑥2  − 8𝑥 

√Δ = 8 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = −6
𝑢𝑛+1 = −5𝑢𝑛

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) =
−2 √𝑥

5
𝑥3 −

4
𝑥9

 

𝑓′(𝑥) = 

 
𝑓(𝑥) = cos4(−3𝑥 − 9) 
𝑓′(𝑥) = 

   



 64  

28 × 32  lim
𝑥→−∞

(
−4𝑥2 − 11𝑥 + 17

13𝑥2 + 8𝑥 + 15
) 

cos(𝑥 − 𝜋)  
𝐹 (

−4
19

 ) 𝑒𝑡 𝐶 (
24
−9

 ) 

𝐹𝐶⃗⃗⃗⃗  ⃗ 

𝑧 = −1 − √3 𝑖 
|𝑧| ; arg(𝑧)  

𝑓(𝑥) = −2𝑥 −
2

𝑥4
+ 8𝑥9 

𝐹(𝑥) = 

𝑃(𝑥) = 𝑥2  − 𝑥 − 2 

√Δ = 3 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = −10
𝑢𝑛+1 = 𝑢𝑛 + 6

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) =
9

𝑥3
+ 7 cos 𝑥 −

3

𝑥3
 

𝑓′(𝑥) = 
 

𝑓(𝑥) = (8𝑥6 + 𝑥8 + 7𝑥6)9 
𝑓′(𝑥) = 
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−
1

7
−

4

9
  lim

𝑥→−∞
(−9𝑥6  − 8𝑥5 − 12𝑥 − 6) 

−sin (
𝜋

2
− 𝑥)  

𝐴 (
0
8
 ) 𝑒𝑡 𝐹 (

−8
−2

 ) 

‖𝐹𝐴⃗⃗⃗⃗  ⃗‖ 

(−3 − 5𝑖)(−8𝑖 + 7)  
𝑓(𝑥) = 9𝑥7 − 2𝑥10 + 7 sin 𝑥 
𝐹(𝑥) = 

𝑃(𝑥) = −𝑥2  − 5 + 8𝑥 
Δ =  

{
𝑢0 = −5
𝑢𝑛+1 = 2𝑢𝑛

  

𝑢16 = 

𝑓(𝑥) = (4𝑥3 − 9𝑥7)(−6𝑥 − 7 √𝑥) 

𝑓′(𝑥) =  
𝑓(𝑥) = (10𝑥6 − 4𝑥10 + 7𝑥5)5 
𝑓′(𝑥) = 
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(+
12

18
) × (+

15

20
)  lim

𝑥→+∞
(−3𝑥3  + 5𝑥2 − 11𝑥 + 7) 

cos (
𝜋

2
+ 𝑥)  

�⃗� (10 ;  −8) 𝑒𝑡 𝑣 (−8 ;  2) 
�⃗� ⋅ 𝑣  

𝑧 = −3 + 4𝑖 
|𝑧| =  

𝑓(𝑥) = 𝑥 + 9𝑥 + 2𝑥9 
𝐹(𝑥) = 

𝑃(𝑥) = 3𝑥2  + 12 − 15𝑥 

√Δ = 9 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = 10
𝑢𝑛+1 = −8𝑢𝑛

  

𝑢8 = 

𝑓(𝑥) = (−6𝑥2 + 2𝑥)(−𝑥 − 9𝑥10) 
𝑓′(𝑥) =  

𝑓(𝑥) = (−5𝑥2 −
9

𝑥10
+ 6)

9

 

𝑓′(𝑥) = 
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25 × 15  lim
𝑥→0
𝑥>0 

 

(
1

𝑥2
) 

−cos (
𝜋

2
− 𝑥)  

𝐷 (
−1
−23

 ) 𝑒𝑡 𝐴 (
22

−21
 ) 

𝐴𝐷⃗⃗ ⃗⃗  ⃗ 

(−6 − 1𝑖)(−6 + 8𝑖)  
𝑓(𝑥) = 7𝑥3 + 7𝑥3 −

7

𝑥6
 

𝐹(𝑥) = 

𝑃(𝑥) = −3𝑥2  + 10𝑥 + 2 
Δ =  

{
𝑢0 = 5
𝑢𝑛+1 = 𝑢𝑛 − 2

  

𝑢5 = 

𝑓(𝑥) =

10
𝑥8 +

6
𝑥

6
𝑥8

 

𝑓′(𝑥) = 

 
𝑓(𝑥) = (−10𝑥8 −

2

𝑥10
−

1

𝑥6
)
10

 

𝑓′(𝑥) = 
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9

10
−

6

5
  lim

𝑥→−∞
(
−14𝑥2 − 4𝑥 − 13

−15𝑥2 − 19𝑥 + 7
) 

cos(𝑥 − 𝜋)  
𝐷(12 ;  11)𝑒𝑡 𝐹(20 ;  18) 

𝐷𝐹⃗⃗⃗⃗  ⃗ 

(9𝑖 + 7)(−8𝑖 + 7)  
𝑓(𝑥) = 1 +

10

𝑥9
− 5𝑥 

𝐹(𝑥) = 

𝑃(𝑥) = −4𝑥2  + 16 

√Δ = 16 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = −4
𝑢𝑛+1 = 𝑢𝑛 + 5

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) = (9𝑥5 + 9𝑥8)(−𝑥4 − 6𝑥2) 
𝑓′(𝑥) =  

𝑓(𝑥) = (−3𝑥5 + 7𝑥7 − 10𝑥9)2 
𝑓′(𝑥) = 

   



 69  

9

10
−

2

6
  lim

𝑥→17
𝑥>17 

 

(
−𝑥 − 8

−17 + 𝑥
) 

−sin (𝑥 +
𝜋

2
)  

𝐴 (
−4
−24

 ) 𝑒𝑡 𝐷 (
8

−22
 ) 

𝐴𝐷⃗⃗ ⃗⃗  ⃗ 

𝑃(𝑥) = 𝑥2  + 8 − 6𝑥 

√Δ = 2 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
𝑓(𝑥) = −𝑥10 − 5𝑥7 + 5 
𝐹(𝑥) = 

𝑃(𝑥) = 5𝑥2  + 3 + 4𝑥 
Δ =  

{
𝑢0 = 9
𝑢𝑛+1 = 5𝑢𝑛

  

𝑢16 = 

𝑓(𝑥) =

2
𝑥3 − 4𝑥2

7𝑥7
 

𝑓′(𝑥) = 

 
𝑓(𝑥) = cos8(10 − 9𝑥) 
𝑓′(𝑥) = 
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−
3

4
−

10

8
  lim

𝑥→−∞
(
−17𝑥2 − 8𝑥 − 12

15𝑥2 − 10𝑥 + 20
) 

sin (
𝜋

2
− 𝑥)  

𝐻(17 ;  −23)𝑒𝑡 𝐺(−2 ;  19) 

𝐺𝐻⃗⃗⃗⃗⃗⃗  

𝑃(𝑥) = −4𝑥 + 2𝑥2  − 16 

√Δ = 12 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
𝑓(𝑥) = 𝑥10 − 5𝑥3 − 2𝑥8 
𝐹(𝑥) = 

𝑃(𝑥) = −3 − 2𝑥2 
Δ =  

{
𝑢0 = 1
𝑢𝑛+1 = 9𝑢𝑛

  

𝑢16 = 

𝑓(𝑥) = (10𝑥 − 7𝑥9)(−8𝑥 + 2𝑥3) 
𝑓′(𝑥) =  

𝑓(𝑥) = cos7(−7 + 8𝑥) 
𝑓′(𝑥) = 
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242 − 162  lim
𝑥→0
𝑥<0 

 

(−
9

𝑥4
) 

−cos (𝑥 −
𝜋

2
)  

𝐷(−17 ; −1)𝑒𝑡 𝐸(−17 ;  2) 

𝐷𝐸⃗⃗⃗⃗  ⃗ 

|𝑧| = 1 ; arg(𝑧) =
4𝜋

6
 

𝑧 = 
 

𝑓(𝑥) = −9𝑥2 − 9 − 5𝑥2 
𝐹(𝑥) = 

𝑃(𝑥) = −3𝑥2  + 6𝑥 + 9 

√Δ = 12 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = −5
𝑢𝑛+1 = 5𝑢𝑛

  

𝑢5 = 

𝑓(𝑥) = 10 cos 𝑥 + 6𝑥 + 7𝑥 
𝑓′(𝑥) =  

𝑓(𝑥) = (9𝑥9 −
5

𝑥3
−

10

𝑥6
)
8

 

𝑓′(𝑥) = 
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33 × 27  lim
𝑥→−1 

(−
7

𝑥6
) 

−sin (
𝜋

2
+ 𝑥)  

�⃗� (−6 ;  −2) 𝑒𝑡 𝑣 (8 ;  1) 
�⃗� ⋅ 𝑣  

|𝑧| = 3 ; arg(𝑧) =
𝜋

2
 

𝑧 = 
 

𝑓(𝑥) = 7 + 𝑥4 + 8𝑥5 
𝐹(𝑥) = 

𝑃(𝑥) = 4𝑥2  − 4 − 5𝑥 
Δ =  

{
𝑢0 = −5
𝑢𝑛+1 = −1𝑢𝑛

  

𝑢8 = 

𝑓(𝑥) =
−2𝑥5 +

1
𝑥7

1
𝑥4

 

𝑓′(𝑥) = 

 
𝑓(𝑥) = (9𝑥 −

5

𝑥
)
7

 

𝑓′(𝑥) = 
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9

7
+

3

10
  lim

𝑥→+∞
(−9𝑥6  − 11𝑥3 + 2𝑥 − 4) 

−cos(−𝑥)  
𝐹(−4 ; −4)𝑒𝑡 𝐸(1 ;  0) 

‖𝐹𝐸⃗⃗⃗⃗  ⃗‖ 

𝑧 = 7 cos
𝜋

2
+ 7𝑖 sin

𝜋

2
 

𝑧 = 
 

𝑓(𝑥) = 3𝑥 − 7 + 𝑥3 
𝐹(𝑥) = 

𝑃(𝑥) = −2𝑥2  − 5 − 7𝑥 
Δ =  

{
𝑢0 = 10
𝑢𝑛+1 = −5𝑢𝑛

  

𝑢3 = 

𝑓(𝑥) = (−6𝑥 − 7𝑥5)(5 √𝑥 + 𝑥6) 

𝑓′(𝑥) =  
𝑓(𝑥) = (8𝑥7 − 7𝑥4 − 𝑥7)6 
𝑓′(𝑥) = 
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5

5
+

4

4
  lim

𝑥→+∞
(
−10𝑥2 − 11𝑥 − 15

15𝑥2 − 𝑥 − 16
) 

−cos (
𝜋

2
+ 𝑥)  

𝐴(−6 ;  7)𝑒𝑡 𝐵(2 ;  −10) 

‖𝐴𝐵⃗⃗⃗⃗  ⃗‖ 

(5𝑖 + 2)(1 − 8𝑖)  
𝑓(𝑥) = −

2

𝑥2
−

7

𝑥8
−

5

𝑥10
 

𝐹(𝑥) = 

𝑃(𝑥) = 5𝑥2  − 60 + 5𝑥 

√Δ = 35 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = 9
𝑢𝑛+1 = 4𝑢𝑛

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) = 5𝑥7 − 7 cos 𝑥 + 7𝑥7 
𝑓′(𝑥) =  

𝑓(𝑥) = (−7𝑥6 +
7

𝑥7
− 2𝑥7)

7

 

𝑓′(𝑥) = 
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(−
3

9
) × (+

6

4
)  lim

𝑥→+∞
(
10

𝑥5
) 

cos (
𝜋

2
+ 𝑥)  

�⃗� (
10
5

 )  𝑒𝑡 𝑣 (
−5
−5

 ) 

�⃗� ⋅ 𝑣  

(10𝑖 + 5)(−1 − 1𝑖)  
𝑓(𝑥) = −𝑥2 + 𝑥4 − 10𝑥7 
𝐹(𝑥) = 

𝑃(𝑥) = −𝑥2  + 8𝑥 − 15 

√Δ = 2 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = −7
𝑢𝑛+1 = 9𝑢𝑛

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) =

6
𝑥7

6
𝑥5 + 2𝑥

 

𝑓′(𝑥) = 

 
𝑓(𝑥) = (−5𝑥8 + 8𝑥6 − 10𝑥8)5 
𝑓′(𝑥) = 
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162 − 242  lim
𝑥→−∞

(
8

𝑥8
) 

−sin(𝑥 + 𝜋)  
𝐵 (

4
−10

 ) 𝑒𝑡 𝐴 (
−1
8

 ) 

‖𝐴𝐵⃗⃗⃗⃗  ⃗‖ 

𝑃(𝑥) = −4 + 𝑥2 

√Δ = 4 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
𝑓(𝑥) = 1 − 6𝑥10 + 9𝑥4 
𝐹(𝑥) = 

𝑃(𝑥) = −5𝑥2  + 4 
Δ =  

{
𝑢0 = 7
𝑢𝑛+1 = 𝑢𝑛 + 5

  

𝑢15 = 

𝑓(𝑥) = −9𝑥8 − 6𝑥 −
2

𝑥10
 

𝑓′(𝑥) = 
 

𝑓(𝑥) = (−9𝑥6 − 3𝑥8)5 
𝑓′(𝑥) = 
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5 × 15  lim
𝑥→−3
𝑥>−3 

 

(
𝑥 + 10

−3 − 𝑥
) 

−cos(−𝑥)  
𝐷(19 ;  17)𝑒𝑡 𝐸(11 ;  7) 

𝐷𝐸⃗⃗⃗⃗  ⃗ 

𝑃(𝑥) = −𝑥2  − 6𝑥 − 5 

√Δ = 4 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
𝑓(𝑥) = −7 sin 𝑥 + 𝑥6 + 2𝑥10 
𝐹(𝑥) = 

𝑃(𝑥) = −2𝑥2  + 5 + 9𝑥 
Δ =  

{
𝑢0 = −1
𝑢𝑛+1 = 5𝑢𝑛

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) = ( √𝑥 − 4𝑥)(−𝑥3 − 5𝑥2) 

𝑓′(𝑥) =  
𝑓(𝑥) = (5𝑥9 − 5𝑥10 + 8𝑥8)6 
𝑓′(𝑥) = 
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3

6
−

3

10
  lim

𝑥→−∞
(−

6

5𝑥10
) 

sin (
𝜋

2
− 𝑥)  

𝐵(−19 ;  17)𝑒𝑡 𝐺(−7 ;  25) 

𝐺𝐵⃗⃗⃗⃗  ⃗ 

𝑧 = √2 − √2 𝑖 
|𝑧| ; arg(𝑧)  

𝑓(𝑥) = 7𝑥4 + 5𝑥6 − 5𝑥7 
𝐹(𝑥) = 

𝑃(𝑥) = −15 + 𝑥2  + 2𝑥 

√Δ = 8 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = −1
𝑢𝑛+1 = 𝑢𝑛 + 9

  

𝑢20 = 

𝑓(𝑥) = 𝑥2 +
2

𝑥6
+

4

𝑥5
 

𝑓′(𝑥) = 
 

𝑓(𝑥) = (−8𝑥4 + 4𝑥9 −
9

𝑥3
)
6

 

𝑓′(𝑥) = 
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212 − 192  lim
𝑥→−5
𝑥<−5 

 

(
−17 + 𝑥

−5 − 𝑥
) 

−sin(𝑥 − 𝜋)  
𝐹(0 ;  0)𝑒𝑡 𝐵(7 ;  5) 

‖𝐹𝐵⃗⃗⃗⃗  ⃗‖ 

(−6𝑖 − 4)(1 − 7𝑖)  
𝑓(𝑥) = 3 sin 𝑥 − 4 cos 𝑥 − 5 sin 𝑥 
𝐹(𝑥) = 

𝑃(𝑥) = 𝑥2  + 7𝑥 + 5 
Δ =  

{
𝑢0 = −6
𝑢𝑛+1 = −6𝑢𝑛

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) = (𝑥4 − 6𝑥6)(𝑥6 + 2𝑥) 
𝑓′(𝑥) =  

𝑓(𝑥) = cos6(9𝑥 + 1) 
𝑓′(𝑥) = 
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−
8

10
−

2

8
  lim

𝑥→−16
𝑥>−16 

 

(
−𝑥 + 2

−16 − 𝑥
) 

−cos (𝑥 −
𝜋

2
)  

�⃗� (−5 ;  −9) 𝑒𝑡 𝑣 (1 ;  −6) 
�⃗� ⋅ 𝑣  

(−8𝑖 − 3)(9 − 4𝑖)  
𝑓(𝑥) = 9𝑥10 + 2𝑥7 − 8𝑥2 
𝐹(𝑥) = 

𝑃(𝑥) = −2𝑥2  + 2𝑥 

√Δ = 2 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = −5
𝑢𝑛+1 = 𝑢𝑛 − 5

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) = 8𝑥7 − 4𝑥 +
4

𝑥10
 

𝑓′(𝑥) = 
 

𝑓(𝑥) = (4𝑥5 + 9𝑥2 − 4𝑥6)2 
𝑓′(𝑥) = 
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5

6
+

5

8
  lim

𝑥→+1 
(
−17𝑥2 + 15𝑥 − 1

19𝑥2 − 8
) 

−cos (𝑥 −
𝜋

2
)  

�⃗� (−7 ;  3) 𝑒𝑡 𝑣 (4 ;  10) 
�⃗� ⋅ 𝑣  

|𝑧| = 4 ; arg(𝑧) =
𝜋

3
 

𝑧 = 
 

𝑓(𝑥) = −
5

𝑥8
+ 7𝑥7 −

1

𝑥4
 

𝐹(𝑥) = 

𝑃(𝑥) = 5𝑥2  − 10𝑥 

√Δ = 10 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = 5
𝑢𝑛+1 = 𝑢𝑛 − 10

  

𝑢3 = 

𝑓(𝑥) = (−9𝑥6 + 10𝑥8)(10𝑥 + 𝑥) 
𝑓′(𝑥) =  

𝑓(𝑥) = sin(𝑥 + 1) 
𝑓′(𝑥) = 
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1

7
+

9

7
  lim

𝑥→−∞
(−

10

𝑥5
) 

−cos (𝑥 −
𝜋

2
)  

�⃗� (
−4
−8

 )  𝑒𝑡 𝑣 (
6
8
 ) 

�⃗� ⋅ 𝑣  

𝑃(𝑥) = −4𝑥2  − 24𝑥 − 20 

√Δ = 16 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
𝑓(𝑥) = 9𝑥 + 4 cos 𝑥 − 10 sin 𝑥 
𝐹(𝑥) = 

𝑃(𝑥) = −2𝑥2  − 1 + 8𝑥 
Δ =  

{
𝑢0 = −9
𝑢𝑛+1 = 8𝑢𝑛

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) =

8
𝑥5 +

6
𝑥2

−2𝑥3
 

𝑓′(𝑥) = 

 
𝑓(𝑥) = sin(−3𝑥 − 6) 
𝑓′(𝑥) = 
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−
7

8
−

2

6
  lim

𝑥→−∞
(
−4𝑥2 − 9𝑥 − 14

−9𝑥2 − 12𝑥 + 6
) 

−cos (𝑥 +
𝜋

2
)  

𝐹 (
9
9
 ) 𝑒𝑡 𝐶 (

2
−3

 ) 

‖𝐹𝐶⃗⃗⃗⃗  ⃗‖ 

(9𝑖 + 4)(9𝑖 − 4)  
𝑓(𝑥) = −5𝑥8 − 2𝑥2 + 9𝑥4 
𝐹(𝑥) = 

𝑃(𝑥) = −4𝑥2  − 2 − 2𝑥 
Δ =  

{
𝑢0 = 6
𝑢𝑛+1 = 𝑢𝑛 + 10

  

𝑢2 = 

𝑓(𝑥) = (−𝑥6 − 𝑥3)(−7𝑥 − 8𝑥10) 
𝑓′(𝑥) =  

𝑓(𝑥) = (−5𝑥4 − 7𝑥 − 4𝑥5)9 
𝑓′(𝑥) = 
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112  lim
𝑥→+∞

(−
7

8𝑥5
) 

−sin (𝑥 +
𝜋

2
)  

𝐷(5 ;  −5)𝑒𝑡 𝐴(10 ;  −3) 

‖𝐷𝐴⃗⃗ ⃗⃗  ⃗‖ 

(5 + 8𝑖)2  
𝑓(𝑥) = −4𝑥6 − 2𝑥8 + 9𝑥3 
𝐹(𝑥) = 

𝑃(𝑥) = 𝑥2  − 3𝑥 
Δ =  

{
𝑢0 = −9
𝑢𝑛+1 = −4𝑢𝑛

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) =

1
𝑥2 +

3
𝑥

 √𝑥
 

𝑓′(𝑥) = 

 
𝑓(𝑥) = (8𝑥3 + 10𝑥9 −

7

𝑥9
)
7

 

𝑓′(𝑥) = 
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−
10

7
+

5

7
  lim

𝑥→+∞
(−

3

11𝑥4
) 

−cos (𝑥 +
𝜋

2
)  

�⃗� (−6 ;  −10) 𝑒𝑡 𝑣 (6 ;  0) 
�⃗� ⋅ 𝑣  

𝑧 = 8 − 6𝑖 
|𝑧| =  

𝑓(𝑥) = −3 sin 𝑥1

𝑥10
+

7

𝑥5
 

𝐹(𝑥) = 

𝑃(𝑥) = −2𝑥2  − 16 − 12𝑥 

√Δ = 4 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = −3
𝑢𝑛+1 = −2𝑢𝑛

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) =
 √𝑥

−7 √𝑥 − 7𝑥
 

𝑓′(𝑥) = 
 

𝑓(𝑥) = (−10𝑥7 − 6𝑥7 − 6𝑥2)7 
𝑓′(𝑥) = 
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172 − 232  lim
𝑥→+∞

(
−10𝑥2 + 15𝑥 − 19

17𝑥2 − 11𝑥 − 13
) 

−sin(𝑥 + 𝜋)  
�⃗� (−5 ;  −2) 𝑒𝑡 𝑣 (4 ;  −1) 
�⃗� ⋅ 𝑣  

𝑃(𝑥) = 2𝑥 − 24 + 2𝑥2  

√Δ = 14 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
𝑓(𝑥) =

5

𝑥5
−

10

𝑥3
+ 10𝑥2 

𝐹(𝑥) = 

𝑃(𝑥) = 3𝑥2  − 4 + 10𝑥 
Δ =  

{
𝑢0 = −8
𝑢𝑛+1 = 𝑢𝑛 + 8

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) =

−2
𝑥8

−2𝑥 + 𝑥4
 

𝑓′(𝑥) = 

 
𝑓(𝑥) = (5𝑥10 − 6𝑥9 +

9

𝑥6
)
2

 

𝑓′(𝑥) = 
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52 − 152  lim
𝑥→+∞

(
2𝑥2 − 8𝑥 − 3

8𝑥2 − 15𝑥 + 10
) 

cos (
𝜋

2
− 𝑥)  

�⃗� (−1 ;  3) 𝑒𝑡 𝑣 (−6 ;  2) 
�⃗� ⋅ 𝑣  

|𝑧| = 4 ; arg(𝑧) = −
𝜋

2
 

𝑧 = 
 

𝑓(𝑥) =
10

𝑥5
− 5𝑥5 +

4

𝑥2
 

𝐹(𝑥) = 

𝑃(𝑥) = −8𝑥 + 𝑥2  − 1 
Δ =  

{
𝑢0 = −10
𝑢𝑛+1 = −4𝑢𝑛

  

𝑢8 = 

𝑓(𝑥) =
−1

𝑥3
+ 𝑥6 +

2

𝑥5
 

𝑓′(𝑥) = 
 

𝑓(𝑥) = (−
1

𝑥2
−

5

𝑥9
+

8

𝑥4
)
8

 

𝑓′(𝑥) = 
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−
2

6
−

9

6
  lim

𝑥→−13
𝑥<−13 

 

(
𝑥 + 1

13 + 𝑥
) 

−cos(𝑥 − 𝜋)  
𝐶 (

−6
−6

 ) 𝑒𝑡 𝐻 (
25
23

 ) 

𝐶𝐻⃗⃗ ⃗⃗  ⃗ 

𝑧 = −4 + 9𝑖 
|𝑧| =  

𝑓(𝑥) = 4𝑥7 − 8𝑥6 + 5𝑥5 
𝐹(𝑥) = 

𝑃(𝑥) = 𝑥2  − 8𝑥 + 2 
Δ =  

{
𝑢0 = 1
𝑢𝑛+1 = −2𝑢𝑛

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) = (−5𝑥 + 3𝑥2)(8𝑥7 + 4𝑥6) 
𝑓′(𝑥) =  

𝑓(𝑥) = (−
5

𝑥6
+

1

𝑥10
− 6𝑥9)

5

 

𝑓′(𝑥) = 
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122 − 82  lim
𝑥→−1 

(
10

2𝑥4
) 

−cos (
𝜋

2
+ 𝑥)  

𝐷(8 ;  −19)𝑒𝑡 𝐺(−16 ;  −2) 

𝐷𝐺⃗⃗ ⃗⃗  ⃗ 

(10𝑖 + 8)(−8𝑖 − 10)  
𝑓(𝑥) = 3 sin 𝑥 + 5𝑥7 − 9 sin 𝑥 
𝐹(𝑥) = 

𝑃(𝑥) = 4 − 3𝑥2  + 8𝑥 
Δ =  

{
𝑢0 = −3
𝑢𝑛+1 = −10𝑢𝑛

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) = (10 √𝑥 − 10𝑥8)(−5 √𝑥 − 8𝑥4) 

𝑓′(𝑥) =  
𝑓(𝑥) = (−4 + 𝑥10)3 
𝑓′(𝑥) = 
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192  lim
𝑥→−∞

(
19𝑥2 − 15𝑥 + 7

19𝑥2 + 9𝑥 − 17
) 

cos (
𝜋

2
+ 𝑥)  

𝐺 (
−7
1

 ) 𝑒𝑡 𝐴 (
2
10

 ) 

‖𝐺𝐴⃗⃗⃗⃗  ⃗‖ 

𝑧 = 8 cos (−
2𝜋

3
) + 8𝑖 sin (−

2𝜋

3
) 

𝑧 = 
 

𝑓(𝑥) = −2 cos 𝑥 −
1

𝑥10
+

4

𝑥8
 

𝐹(𝑥) = 

𝑃(𝑥) = −4𝑥 + 𝑥2  − 5 
Δ =  

{
𝑢0 = −5
𝑢𝑛+1 = −5𝑢𝑛

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) =
−8

𝑥5
+ 2𝑥10 −

7

𝑥4
 

𝑓′(𝑥) = 
 

𝑓(𝑥) = (5𝑥10 − 9𝑥7 +
3

𝑥6
)
9

 

𝑓′(𝑥) = 
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(−
30

20
) × (−

15

36
)  lim

𝑥→+1 
(

6

𝑥5
) 

−cos (𝑥 −
𝜋

2
)  

𝐸(7 ;  24)𝑒𝑡 𝐺(16 ;  25) 

𝐸𝐺⃗⃗⃗⃗  ⃗ 

(7 + 2𝑖)(7 − 2𝑖)  
𝑓(𝑥) = 7𝑥10 − 4𝑥5 − 7𝑥6 
𝐹(𝑥) = 

𝑃(𝑥) = −3𝑥2  + 2 − 𝑥 
Δ =  

{
𝑢0 = 2
𝑢𝑛+1 = −8𝑢𝑛

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) = (3𝑥8 − 𝑥7)(8𝑥5 − 5𝑥10) 
𝑓′(𝑥) =  

𝑓(𝑥) = cos10(4𝑥 + 2) 
𝑓′(𝑥) = 
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−
9

5
−

8

3
  lim

𝑥→−∞
(−3𝑥9  + 10𝑥7 + 10𝑥6) 

cos(𝑥 − 𝜋)  
𝐶 (

3
9
 ) 𝑒𝑡 𝐺 (

−3
0

 ) 

‖𝐺𝐶⃗⃗⃗⃗  ⃗‖ 

𝑃(𝑥) = 10 − 2𝑥2  − 8𝑥 

√Δ = 12 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
𝑓(𝑥) = 9𝑥3 − 1 + 2 
𝐹(𝑥) = 

𝑃(𝑥) = 3𝑥 − 3𝑥2  − 2 
Δ =  

{
𝑢0 = −2
𝑢𝑛+1 = −7𝑢𝑛

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) = (10𝑥 + 6 √𝑥)(−6𝑥8 + 7𝑥5) 

𝑓′(𝑥) =  
𝑓(𝑥) = sin10(8𝑥 + 3) 
𝑓′(𝑥) = 
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−
7

10
−

7

1
  lim

𝑥→−∞
(

4

8𝑥9
) 

sin(−𝑥)  
𝐷(−3 ; −8)𝑒𝑡 𝐴(−5 ;  10) 

‖𝐴𝐷⃗⃗ ⃗⃗  ⃗‖ 

(−7𝑖 − 4)(5 − 7𝑖)  
𝑓(𝑥) = 10𝑥5 − 10𝑥3 + 6 
𝐹(𝑥) = 

𝑃(𝑥) = 2𝑥2  − 20 − 6𝑥 

√Δ = 14 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = 4
𝑢𝑛+1 = 6𝑢𝑛

  

𝑢17 = 

𝑓(𝑥) =
−4 √𝑥

−8𝑥10 + 2𝑥
 

𝑓′(𝑥) = 
 

𝑓(𝑥) = (−4𝑥7 − 4𝑥5 − 8𝑥3)6 
𝑓′(𝑥) = 
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252 − 152  lim
𝑥→−1 

(
6

𝑥10
) 

−cos(𝜋 − 𝑥)  
𝐴(−17 ;  9)𝑒𝑡 𝐺(22 ;  12) 

𝐴𝐺⃗⃗⃗⃗  ⃗ 

𝑧 = −1 − √3 𝑖 
|𝑧| ; arg(𝑧)  

𝑓(𝑥) = 10𝑥3 + 𝑥4 + 2𝑥 
𝐹(𝑥) = 

𝑃(𝑥) = 𝑥2  + 2𝑥 + 1 

√Δ = 0 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = −1
𝑢𝑛+1 = 𝑢𝑛 + 8

  

𝑢17 = 

𝑓(𝑥) =

−4
𝑥3

−10𝑥 + 4 √𝑥
 

𝑓′(𝑥) = 

 
𝑓(𝑥) = (

9

𝑥10
− 3𝑥8 −

8

𝑥7
)
3

 

𝑓′(𝑥) = 
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18 × 22  lim
𝑥→−∞

(
15𝑥2 + 9𝑥 − 19

−3𝑥2 − 15𝑥 + 1
) 

−sin(𝑥 + 𝜋)  
𝐺(−13 ;  6)𝑒𝑡 𝐷(0 ;  17) 

𝐺𝐷⃗⃗ ⃗⃗  ⃗ 

(6𝑖 + 12)(6𝑖 − 12)  
𝑓(𝑥) =

9

𝑥3
+ 4 cos 𝑥 + 9𝑥6 

𝐹(𝑥) = 

𝑃(𝑥) = 𝑥2  
Δ =  

{
𝑢0 = −10
𝑢𝑛+1 = 𝑢𝑛 − 5

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) =
3

𝑥8
+

7

𝑥9
+ 𝑥 

𝑓′(𝑥) = 
 

𝑓(𝑥) = (−𝑥8 + 7𝑥2 + 2𝑥9)6 
𝑓′(𝑥) = 
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172  lim
𝑥→0
𝑥<0 

 

(
9

11𝑥2
) 

−cos (
𝜋

2
− 𝑥)  

𝐵 (
−16
16

 ) 𝑒𝑡 𝐶 (
−4
−11

 ) 

𝐵𝐶⃗⃗⃗⃗  ⃗ 

𝑧 = −√2 − √2 𝑖 
|𝑧| ; arg(𝑧)  

𝑓(𝑥) = −
3

𝑥3
− 3 sin 𝑥 + 5𝑥 

𝐹(𝑥) = 

𝑃(𝑥) = 4𝑥2  + 5𝑥 − 5 
Δ =  

{
𝑢0 = −8
𝑢𝑛+1 = 𝑢𝑛 − 5

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) =

−2
𝑥9 +

10
𝑥10

−10 √𝑥
 

𝑓′(𝑥) = 

 
𝑓(𝑥) = (−3𝑥10 + 7𝑥2 − 10𝑥5)8 
𝑓′(𝑥) = 
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332 − 272  lim
𝑥→−∞

(8𝑥8  − 11𝑥7 + 12𝑥3 + 12𝑥) 

−cos(𝜋 + 𝑥)  
𝐷(−20 ; −15)𝑒𝑡 𝐵(−22 ;  17) 

𝐵𝐷⃗⃗⃗⃗⃗⃗  

(8 + 5𝑖)(8 − 5𝑖)  
𝑓(𝑥) = 3𝑥2 −

3

𝑥8
−

3

𝑥10
 

𝐹(𝑥) = 

𝑃(𝑥) = 𝑥2  − 16 

√Δ = 8 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = −9
𝑢𝑛+1 = 𝑢𝑛 + 9

  

𝑡𝑒𝑟𝑚𝑒 𝑔é𝑛é𝑟𝑎𝑙 

𝑓(𝑥) =
−6

𝑥7
−

5

𝑥10
+

3

𝑥10
 

𝑓′(𝑥) = 
 

𝑓(𝑥) = (−9𝑥7 − 10𝑥3 − 10𝑥8)9 
𝑓′(𝑥) = 
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52 − 152  lim
𝑥→+∞

(6𝑥4  − 6𝑥2 + 7𝑥 − 5) 

−cos(𝑥 − 𝜋)  
�⃗� (

3
8
 )  𝑒𝑡 𝑣 (

10
6

 ) 

�⃗� ⋅ 𝑣  

𝑧 = −√2 𝑖 − √2 
|𝑧| ; arg(𝑧)  

𝑓(𝑥) = −
61

𝑥7
 

𝐹(𝑥) = 

𝑃(𝑥) = 8𝑥 + 2𝑥2 

√Δ = 8 
𝑟𝑎𝑐𝑖𝑛𝑒𝑠 

 
{
𝑢0 = 0
𝑢𝑛+1 = 𝑢𝑛 + 10

  

𝑢16 = 

𝑓(𝑥) = (7𝑥8 + 10𝑥8)(5𝑥4 + 10𝑥9) 
𝑓′(𝑥) =  

𝑓(𝑥) = (−4𝑥10 + 8𝑥3 + 𝑥3)4 
𝑓′(𝑥) = 
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−
5

6
−

2

4
  lim

𝑥→−∞
(

15𝑥 + 11

17𝑥2 − 4𝑥 − 17
) 

−sin (𝑥 +
𝜋

2
)  

𝐵 (
10
−9

 ) 𝑒𝑡 𝐶 (
−4
16

 ) 

𝐵𝐶⃗⃗⃗⃗  ⃗ 

𝑧 = 10 + 𝑖 
|𝑧| =  

𝑓(𝑥) = 𝑥6 − 2𝑥8 − 10 cos 𝑥 
𝐹(𝑥) = 

𝑃(𝑥) = 𝑥2  + 3 − 𝑥 
Δ =  

{
𝑢0 = −2
𝑢𝑛+1 = 𝑢𝑛 + 4

  

𝑢17 = 

𝑓(𝑥) =
−7𝑥 +

9
𝑥3

−4𝑥3
 

𝑓′(𝑥) = 

 
𝑓(𝑥) = (𝑥8 − 3𝑥10 − 7𝑥2)9 
𝑓′(𝑥) = 

   



   

 


