


Question 1 

√64𝑥4 + 1 + 16𝑥2 𝑥

 √81𝑥2

 𝑥√64𝑥2 + 17

 8𝑥2 + 1

 8𝑥2 + 1 + 4𝑥

Question 2  

𝑓

𝑓(𝑥) = ln⁡(2𝑒𝑥 + 1 + 𝑒2𝑥)

𝑥

𝑓⁡?

 (1 + 𝑒𝑥)⁡ln⁡(2)

 ln2(1 + 𝑒𝑥)

 2𝑥

 2[𝑥 + ln(𝑒−𝑥 + 1)]

Question 3  

𝐴𝐵𝐶 [𝐴, 𝐵] [𝐵, 𝐶]

𝑐𝑜𝑠(𝐴𝐵𝐶̂) =
√3

2

𝐴𝐶𝐵̂

 30°

 60°

 70°

 75°



Question 4  

𝑂𝑥𝑦 𝑑1
𝑦⁡ = ⁡2𝑥⁡ − ⁡1⁡ 𝑑2 𝑑1
(5⁡; ⁡9).

𝑑2 𝑂𝑦

 19/2

 21/2

 23/2

 25/2

Question 5  

30

170

260

400



Question 6  

𝑛

3𝑛+1 + 3𝑛−2 −
1

31−𝑛

⁡3𝑛−2⁡25

3𝑛−1

3𝑛−1⁡25

32𝑛−1

Question 7   

 

𝐵(𝑡)

𝐵′(𝑡) 𝐵′′(𝑡)

(𝑡 = 1),

 𝐵(1) ⁡> ⁡0⁡

 𝐵′(1) < ⁡0⁡

 𝐵′(1) > ⁡0⁡

 𝐵′′(1) > ⁡0⁡

Question 8   

𝛼
𝜋

2
≤ ⁡𝛼⁡ ≤ ⁡𝜋⁡⁡ ⁡𝑐𝑜𝑠(𝛼) = ⁡−

√3

2

𝑠𝑖𝑛(2𝛼)

−
√3

2



−
1

2
1

2

√3

2

Question 9   

(𝑂𝑋; 𝑂𝑌),

𝐴(2; 2)⁡, 𝐵⁡(4; 1)⁡, 𝐶⁡(5;−2) 𝑑1 𝐴 𝐵 𝑑2
𝐶 𝑑1

𝑑1 𝑑2

(0; 6)

(5; 1)

(6;−1)

(6; 0)

Question 10  

𝐴 𝐵

𝐵

𝐴

𝐵

 

 

 

 



Question 11  

lim
𝑥→−∞

⁡⁡
4 − 𝑥2

𝑥⁡(2𝑥 − 1)

 −2

 −1/2⁡

 1/2

 

Question 12 

−⁡50% 30%

 45%

 65%

 80%

 82.5%

Question 13  

𝐴 𝑂𝑥

𝑥⁡ = ⁡1 𝑥⁡ = ⁡ 𝑒2⁡

𝑓(𝑥) ⁡= ⁡2/𝑥

 4

 6

 8

 10



Question 14  

 2

 4

 6

 8

Question 15  

[0⁡; ⁡5]

𝑓



 



√64𝑥4 + 1 + 16𝑥2

64⁡, 16⁡,1⁡

𝑥2, 𝑥4,

(𝑎 + 𝑏)2 = 𝑎2 + 2𝑎𝑏 + 𝑏2

√64𝑥4 + 1 + 16𝑥2 = √64𝑥4 + 16𝑥2 + 1

64⁡𝑥4. 8𝑥2

(8𝑥2 +⋯)2 = 64𝑥4 + 16𝑥2 + 1

 

(𝑎 + 𝑏)2 = 𝑎2 + 2𝑎𝑏 + 𝑏2 ⇔⁡(8𝑥2 +⋯)2 = 64𝑥4 + 16𝑥2 + 1, 

64𝑥4 + 16𝑥2 + 1 = (8𝑥2 + 1)2 √64𝑥4 + 1 + 16𝑥2 =⁡√(8𝑥2 + 1)2 = 8𝑥2 + 1

 
𝑓(𝑥) = ln⁡(2𝑒𝑥 + 1 + 𝑒2𝑥)

ln(𝑎 + 𝑏) = ⋯

2𝑒𝑥 +

1 + 𝑒2𝑥 

2𝑒𝑥 + 1 + 𝑒2𝑥 = 𝑒2𝑥 + 2𝑒𝑥 + 1 = 𝑒𝑥
2
+ 2𝑒2 + 1

𝑒𝑎
𝑏
= 𝑒𝑎𝑏

𝑒𝑥
2
+ 2𝑒2 + 1 𝑎2 + 2𝑎𝑏 + 𝑏2 = (𝑎 + 𝑏)2

 𝑒𝑥
2
+ 2𝑒2 + 1 = (𝑒𝑥 + 1)2 ⁡⇒ ln(2𝑒𝑥 + 1 + 𝑒2𝑥) = ln(𝑒𝑥 + 1)2 = 2 ln(𝑒𝑥 + 1)⁡

ln(𝑎𝑏) = 𝑏 ln 𝑎

2 ln(𝑒𝑥 + 1) = 2 ln(𝑒𝑥(1 + 𝑒−𝑥)) = 2[ln(𝑒𝑥) + ln(1 + 𝑒−𝑥)] = 2[𝑥 + ln(1 + 𝑒−𝑥)]



ln(𝑎𝑏) = ln 𝑎 + ln 𝑏

cos(𝐴𝐵𝐶̂) =
√3

2
, 𝐴𝐵𝐶̂ = 30°.

𝐵𝐴𝐶̂ 𝐴𝐶𝐵̂ 180° − 30° = 150°

𝐵𝐴𝐶̂ 𝐴𝐶𝐵̂ 150°/2 = ⁡75°

𝑑1 𝑦 = 2𝑥 − 1,⁡ 𝑚⁡⁡ 𝑥).

𝑚′ =⁡−
1

2
𝑚𝑚′ = −1)

𝑑2 𝑦 = −
1

2
𝑥 + 𝑏

(5 ; 9), 𝑦 = 9 𝑥 = 5,⁡ 9 = −
1

2
5 + 𝑏.

⇒ 𝑏 = 9 +
5

2
=
23

2

𝑑2 ≡ 𝑦 = −
1

2
𝑥 +

23

2

𝑥 = 0, 𝑦 𝑥 = 0 !

𝒚 =
𝟐𝟑

𝟐



40 + 80 + 120 + 160 = 400⁡

3𝑛+1 + 3𝑛−2 −
1

31−𝑛
1

31−𝑛
= 3𝑛−1 ⁡⇒ 3𝑛+1 + 3𝑛−2 −

1

31−𝑛
= 3𝑛+1 + 3𝑛−2 − 3𝑛−1

3𝑛−1

3𝑛+1 + 3𝑛−2 − 3𝑛−1 = 3𝑛−1(32 + 3−1 − 1) =
25

3
⁡3𝑛−1

3𝑛−2⁡
3𝑛+1 + 3𝑛−2 − 3𝑛−1 = 3𝑛−2(33 + 1 − 31) = 25⁡3𝑛−2



𝑔′′(1) > 0)⁡

𝐵(1)

𝛼
𝜋

2
≤ ⁡𝛼⁡ ≤ ⁡𝜋⁡⁡ ⁡𝑐𝑜𝑠(𝛼) = ⁡−

√3

2
𝜶

𝟓𝝅

𝟔

𝑐𝑜𝑠(𝛽) = ⁡+
√3

2

𝛽 = 30°,
𝜋

6
. 𝛼

𝜋

2
≤ ⁡𝛼⁡ ≤ ⁡𝜋⁡⁡ ⁡𝑐𝑜𝑠(𝛼) = ⁡−

√3

2

𝑂𝑌, 𝜋 −
𝜋

6
=

5𝜋

6
.

2𝛼
10𝜋

6
, 10 ×

𝜋

6
= 10 × 30° = 300°,

3𝜋

2
+ 30°⁡(

𝐼𝑉è𝑚𝑒 −
√3

2
.

𝒔𝒊𝒏(𝟐𝜶) = −
√𝟑

𝟐

𝑑1 𝑦 = 𝑎𝑥 + 𝑏 𝐴(2 ; 2) 𝐵(4 ; 1).

2 = 2𝑎 + 𝑏 1 = 4𝑎 + 𝑏

−2 = −2𝑎 − 𝑏 1 = 4𝑎 + 𝑏

−1 = 2𝑎⁡⁡ ⇒ 𝒂 = −
𝟏

𝟐

2 = 2 (−
1

2
) + 𝑏⁡ ⇔ 2 = −1 + 𝑏⁡ ⇔ 𝒃 = 𝟑

𝒅𝟏 ≡ 𝒚 = −
𝟏

𝟐
𝒙 + 𝟑



𝑑1 𝑚 = −
1

2
𝑚′ = 2

𝑚 ⁡𝑚′ 𝑚𝑚′ = −1)

𝑑2 𝑑2 ≡ 𝑦 = 2𝑥 + 𝑏 𝑥).⁡

𝑑2 𝐶(5 ; −2) −2 = 2(5) + 𝑏⁡ ⇔ 𝑏 = −12.

𝒅𝟐 ≡ 𝒚 = 𝟐𝒙 − 𝟏𝟐

𝑥 𝑦

′𝑦′ : −
1

2
𝑥 + 3 = 2𝑥 − 12⁡ ⇔ 15 =

5

2
𝑥⁡⁡ ⇒ 𝑥 = 6.

𝑥 = 6 𝑑2 : 𝑦 = 2(6) − 12 = 0⁡

(6; 0)

𝐴 𝐵

𝑥𝐴 + 𝑥𝐵 = 20𝑀 𝑥𝐴 𝑥𝐵

𝐵

𝐴 𝑥𝐵 + 4𝑀 = 3𝑥𝐴.

{
𝑥𝐴 + 𝑥𝐵 = 20𝑀⁡⁡⁡⁡⁡⁡(1)
𝑥𝐵 + 4𝑀 = 3𝑥𝐴⁡⁡⁡⁡⁡⁡(2)

➔ 𝑥𝐴 + 3𝑥𝐴 − 4𝑀 = 20𝑀⁡ ⇔ 4𝑥𝐴 = 24⁡𝑀⁡ ⇒ 𝑥𝐴 = 6⁡𝑀

𝒙𝑩 = 𝟏𝟒⁡

lim
𝑥→−∞

⁡⁡
4−𝑥2

𝑥⁡(2𝑥−1)

lim
𝑥→−∞

⁡⁡
4 − 𝑥2

𝑥⁡(2𝑥 − 1)
= lim

𝑥→−∞
⁡⁡
−𝑥2 + 4

2𝑥2 − 2𝑥

−
1

2
 !



lim
𝑥→−∞

⁡⁡
−𝑥2 + 4

2𝑥2 − 2𝑥
= lim

𝑥→−∞
⁡⁡
𝑥2 (−1 +

4
𝑥2
)

𝑥2 (2 −
2
𝑥)

= lim
𝑥→−∞

⁡⁡
−1 +

4
𝑥2

2 −
2
𝑥

= −
1

2

𝑥,⁡

30%,⁡ (1 −
30

100
) 𝑥 =

70

100
𝑥 = 70%⁡𝑥

(1 −
50

100
) ⋅

70

100
𝑥 =

50

100
⋅
70

100
𝑥 =

5

10
⋅
7

10
⁡𝑥 =

35

100
⁡𝑥⁡

𝑥.

1 − 35%⁡ = ⁡𝟔𝟓%

∫
2

𝑥
𝑑𝑥

𝑒2

1

∫
1

𝑥
⁡𝑑𝑥 = ln(𝑥)

∫
2

𝑥
𝑑𝑥 = 2

𝑒2

1

∫
1

𝑥
𝑑𝑥 = 2⁡[ln(𝑥)]1

𝑒2 = 2[ln(𝑒2) − ln(1)] = 2[2 ln(𝑒) − 0] = 𝟒
𝑒2

1

• 

𝑛 ⋅ 𝑥 = 80 𝑛⁡

𝑥,⁡



• 

(𝑛 + 10) ⋅ 𝑦 = 90 𝑦⁡⁡

• 

𝑦 = 𝑥 − 1

𝑥

{

𝑛 ⋅ 𝑥 = 80⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡(1)
(𝑛 + 10) ⋅ 𝑦 = 90⁡⁡⁡⁡⁡⁡⁡(2)
𝑦 = 𝑥 − 1⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡(3)

(𝑛 + 10) ⋅ (𝑥 − 1) = 90⁡ ⇔ 𝑛𝑥 − 𝑛 + 10𝑥 − 10 = 90⁡
(1)
⇔80 − 𝑛 + 10𝑥 − 10 = 90 

⇔ 10𝑥 − 𝑛 = 20⁡
(1)
⇔⁡10𝑥 − (

80

𝑥
) = 20⁡ ⇔ 10𝑥2 − 80 = 20𝑥⁡ ⇔ 10𝑥2 − 20𝑥 − 80 = 0⁡

⁡⁡⇔ 𝑥2 − 2𝑥 − 8 = 0⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡

Δ = (−2)2 − 4(1)(−8) = 36 ⇒ 𝑥1,2 =
2±6

2
⁡

⇒ 𝒙𝟏 = 𝟒⁡; 𝑥2 = −2⁡

• 

• 

• 

• 



• ➔

➔

• 𝑓(𝑥)⁡ ➔

• 𝑓(𝑥)⁡ ➔
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