


Question 1 

𝑃, 𝑄 𝑒𝑡 𝑅 𝑃𝑄⃗⃗⃗⃗  ⃗ 𝑄𝑅⃗⃗ ⃗⃗  ⃗

𝑀 [𝑃, 𝑄] 𝑃𝑀

𝑀𝑅

Question 2  

−1 ;  −1 ;  1 ;  1

√2

Question 3  



Question 4  

𝑓(𝑥)  =  (𝑥 +  1)²

𝑔(𝑥)  =  (𝑥 −  4).

𝑥 𝑓(𝑔(𝑥))  =  𝑔(𝑓(𝑥))



Question 5  

2 𝑐𝑜𝑠(2𝑥)  +  1 =  0

{ 𝑥 = 𝜋/3 + 𝑘𝜋/2 ∶  𝑘 ∈  ℤ }

{ 𝑥 = 𝜋/3 + 𝑘𝜋 ∶  𝑘 ∈  ℤ }

{ 𝑥 = 𝜋/3 + 𝑘𝜋 ∶  𝑘 ∈  ℤ }  ∪  { 𝑥 = 2𝜋/3 + 𝑘𝜋 ∶  𝑘 ∈  ℤ }

{ 𝑥 = 𝜋/3 + 𝑘𝜋/2 ∶  𝑘 ∈  ℤ }  ∪  { 𝑥 = −𝜋/3 + 𝑘𝜋/2 ∶  𝑘 ∈  ℤ }

Question 6  

𝑠𝑖𝑛(𝑥) = −1/2 𝑐𝑜𝑠(𝑥)  >  0

𝑥

17𝜋/6

19𝜋/6

22𝜋/6

23𝜋/6



Question 7   

 

𝑓′

𝑓′

Question 8   

𝑂𝑥𝑦 𝑑

(3,0) (210,10) (220,5).

d

𝑥 + 2𝑦 =  3

2𝑥 + 𝑦 =  6



2𝑥 − 𝑦 =  6

𝑥 − 2𝑦 =  3

Question 9   

𝐼

𝛼(𝐼)  =  10 𝑙𝑜𝑔 (
𝐼

𝐼0
)

𝑙𝑜𝑔 𝐼₀

𝛼(𝐼)

𝛼(𝐼𝐵)

𝛼(𝐼𝐴)

𝐼𝐴 𝐼𝐵

𝐼𝐵 √0,5 𝐼𝐴

𝐼𝐵 𝐼𝐴

𝐼𝐵 √10 𝐼𝐴

𝐼𝐵 𝐼𝐴

Question 10  

√4𝑥4 + 𝑏6 +  4𝑥2𝑏3

2𝑥² +  𝑏³ +  2|𝑥|√|𝑏|3

2𝑥² + |𝑏|³



|2𝑥² +  𝑏³|

2𝑥² +  𝑏³

 



𝑃𝑄⃗⃗⃗⃗  ⃗ 𝑄𝑅⃗⃗ ⃗⃗  ⃗

𝑀, 𝑃𝑄⃗⃗ ⃗⃗  ⃗ 𝑀𝑅⃗⃗ ⃗⃗ ⃗⃗  

𝑃𝑀⃗⃗⃗⃗ ⃗⃗ = 𝑀𝑄⃗⃗ ⃗⃗ ⃗⃗  

𝑃𝑀⃗⃗⃗⃗ ⃗⃗ MR⃗⃗⃗⃗⃗⃗ 

𝑀𝑄⃗⃗ ⃗⃗ ⃗⃗  

MR⃗⃗⃗⃗⃗⃗ 

𝑀𝑄⃗⃗ ⃗⃗ ⃗⃗  MR⃗⃗⃗⃗⃗⃗ 

𝑀𝑄⃗⃗ ⃗⃗ ⃗⃗  MR⃗⃗⃗⃗⃗⃗ 

𝑃𝑀⃗⃗⃗⃗ ⃗⃗ ⋅ 𝑀𝑅⃗⃗⃗⃗ ⃗⃗  𝑃𝑄⃗⃗ ⃗⃗  ⃗ 𝑄𝑅⃗⃗ ⃗⃗  ⃗

𝑃𝑀⃗⃗⃗⃗ ⃗⃗ =
1

2
𝑃𝑄⃗⃗⃗⃗  ⃗ 𝑀𝑅⃗⃗⃗⃗ ⃗⃗  = 𝑀𝑄⃗⃗ ⃗⃗ ⃗⃗  + 𝑄𝑅⃗⃗⃗⃗  ⃗ 𝑀𝑄⃗⃗ ⃗⃗ ⃗⃗  =

1

2
𝑃𝑄⃗⃗⃗⃗  ⃗

𝑀𝑅⃗⃗⃗⃗ ⃗⃗  = 𝑀𝑄⃗⃗ ⃗⃗ ⃗⃗  + 𝑄𝑅⃗⃗⃗⃗  ⃗ =
1

2
𝑃𝑄⃗⃗⃗⃗  ⃗ + 𝑄𝑅⃗⃗⃗⃗  ⃗.

𝑃𝑀⃗⃗⃗⃗ ⃗⃗ ⋅ 𝑀𝑅⃗⃗⃗⃗ ⃗⃗  =
1

2
𝑃𝑄⃗⃗⃗⃗  ⃗ ⋅ (

1

2
𝑃𝑄⃗⃗⃗⃗  ⃗ + 𝑄𝑅⃗⃗⃗⃗  ⃗) =

1

4
 𝑃𝑄⃗⃗⃗⃗  ⃗ ⋅ 𝑃𝑄⃗⃗ ⃗⃗  ⃗ +

1

2
 𝑃𝑄⃗⃗⃗⃗  ⃗ ⋅ 𝑄𝑅⃗⃗ ⃗⃗  ⃗ =

1

4
 ‖𝑃𝑄⃗⃗⃗⃗  ⃗‖

2
  

𝑃𝑄⃗⃗ ⃗⃗  ⃗ ⋅ 𝑄𝑅⃗⃗ ⃗⃗  ⃗ = 0 𝑃𝑄⃗⃗ ⃗⃗  ⃗ ⊥ 𝑄𝑅⃗⃗⃗⃗  ⃗

𝑃𝑀⃗⃗⃗⃗ ⃗⃗ ⋅ 𝑀𝑅⃗⃗⃗⃗ ⃗⃗  =
1

4
 ‖𝑃𝑄⃗⃗ ⃗⃗  ⃗‖

2
=
𝟏

𝟒
‖𝑃𝑄⃗⃗⃗⃗  ⃗‖ = 1 (é𝑛𝑜𝑛𝑐é)

       



𝑥̅ =
−1−1+1+1

4
= 0

😉

𝜎 = √(
∑ (𝑥𝑖 − 𝑥̅)2)
𝑛
𝑖=1

𝑛
)   

• 𝑛 𝑥1, … , 𝑥𝑛
• 𝑥̅

• 𝑥̅

• 

• é𝑐𝑎𝑟𝑡𝑠2

• 

√1 = 1



𝑥: 𝑦: 

𝑧: 

{

50 𝑥 + 300 𝑦 + 80 𝑧 = 3630          (𝑇1)
100 𝑥 + 400 𝑦 + 50 𝑧 = 5000       (𝑇2)
50 𝑥 + 350 𝑦 + 40 𝑧 = 3790          (𝑇3)

𝑥′,

       

𝑇3 − 𝑇1 ⇔ 𝟓𝟎 𝒚 − 𝟒𝟎 𝒛 = 𝟏𝟔𝟎

𝑇1 + 𝑇3 ⇔ 100 𝑥 + 650𝑦 + 120 𝑧 = 7420 𝑇2,
𝟐𝟓𝟎 𝒚 + 𝟕𝟎 𝒛 = 𝟐𝟒𝟐𝟎

𝑦 𝑧

𝑥 !

{
50 𝑦 − 40 𝑧 = 160
250 𝑦 + 70 𝑧 = 2420

  
÷10
⇔  {

5 𝑦 − 4 𝑧 = 16        (1)
25 𝑦 + 7 𝑧 = 242   (2)

 
(1)×5
⇔   {

25 𝑦 − 20 𝑧 = 80        (1′)

25 𝑦 + 7 𝑧 = 242        (2′)
  

(2′) − (1′) ⇔ 27 𝑧 = 162 ⇔ 𝒛 = 𝟔

𝑧 = 6 ⇒ 5 𝑦 − 4(6) = 16 ⇔ 5𝑦 − 24 = 16 ⇔ 5𝑦 = 40 ⇒ 𝒚 = 𝟖

𝑧 = 6 𝑦 = 8

𝑇2

100 𝑥 + 400(8) + 50(6) = 5000 ⇔ 100 𝑥 + 3200 + 300 = 5000 
⇔ 100 𝑥 = 5000 − 3200 − 300 ⇔ 100 𝑥 = 1500 ⇒ 𝒙 = 𝟏𝟓



𝑓(𝑥) = (𝑥 + 1)2 𝑔(𝑥) = (𝑥 − 4)

 𝑓(𝑔(𝑥)) 𝑔(𝑥) 𝑓(𝑥)

𝑓(𝑔(𝑥)) = 𝑓(𝑥 − 4) = (𝑥 − 4 + 1)2 = (𝑥 − 3)2 = 𝑥2 − 6𝑥 + 9

 𝑔(𝑓(𝑥)) 𝑓(𝑥) 𝑔(𝑥)

𝑔(𝑓(𝑥)) = 𝑔((𝑥 + 1)2) = ((𝑥 + 1)2 − 4) = (𝑥2 + 2𝑥 + 1 − 4) = 𝑥2 + 2𝑥 − 3

⇒   𝑓(𝑔(𝑥)) = 𝑔(𝑓(𝑥)) ⇔

𝑥2 − 6𝑥 + 9 = 𝑥2 + 2𝑥 − 3 ⇔ −6𝑥 + 9 = +2𝑥 − 3 ⇔ −8𝑥 = −12 ⇔ 𝑥 =
12

8
=
3

2
  

2 𝑐𝑜𝑠(2𝑥) + 1 = 0  ⇔ cos(2𝑥) = −
1

2

cos(𝛼) = −
1

2
 ⇔ 𝛼 =

2𝜋

3
+ 𝑘 2𝜋 (𝑘 ∈ ℤ)

𝛼 =
4𝜋

3
+ 𝑘 2𝜋 (𝑘 ∈ ℤ)

𝛼 =
2𝜋

3

𝛼 =
4𝜋

3
cos(𝛼) = −

1

2

𝛼 = 2𝑥

2𝑥 =
2𝜋

3
+ 𝑘 2𝜋 (𝑘 ∈ ℤ)  ⇔  𝑥 =

𝜋

3
+ 𝑘 𝜋 (𝑘 ∈ ℤ) 

2𝑥 =
4𝜋

3
+ 𝑘 2𝜋 (𝑘 ∈ ℤ) ⇔ 𝑥 =

2𝜋

3
+ 𝑘 𝜋 (𝑘 ∈ ℤ) 

{𝑥 =
𝜋

3
+ 𝑘 𝜋 (𝑘 ∈ ℤ)} ∪ {𝑥 =

2𝜋

3
+ 𝑘 𝜋 (𝑘 ∈ ℤ) }



𝑠𝑖𝑛(𝑥) = −1/2 𝑐𝑜𝑠(𝑥)  >  0

cos(𝑥) > 0.

−
𝜋

2
 à
𝜋

2
) 

sin(𝑥) = −
1

2
.

𝑥 =

210° (𝑠𝑜𝑖𝑡
7𝜋

6
)

11𝜋

6
 (𝑐à𝑑 −

𝜋

6
 𝑜𝑢 𝑒𝑛𝑐𝑜𝑟𝑒 −

30° 𝑜𝑢 330°))

11𝜋

6
+ 𝑘 2𝜋

11𝜋

6
+

) 

cos(𝑥) > 0 !
11𝜋

6
𝑘 !

 𝑘 = 1, 𝑥 =
11𝜋

6
+ 1 ⋅  2𝜋 =

11𝜋

6
+
12𝜋

6
=
𝟐𝟑𝝅

𝟔

𝒇′ 𝑓 !

𝑓′

𝑥 = 0 ; 𝑥 = 2 ; 𝑥 = 4 

𝑓



𝑚 =
𝑦2 − 𝑦1
𝑥2 − 𝑥1

=
5 − 10

220 − 210
= −

5

10
=  −

1

2

𝑑 𝑚 = −
1

2
.

𝑑 ≡ 𝑦 = 𝑚𝑥 + 𝑏 = −
1

2
𝑥 + 𝑏.

(3,0), 𝑥 = 3 ; 𝑦 = 0. 0 = −
3

2
+ 𝑏.

𝑏 =
3

2
𝑑 ≡ 𝑦 = −

1

2
𝑥 +

3

2
 ⇔ 2𝑦 = −𝑥 + 3 ⇔ 𝒙 + 𝟐𝒚 = 𝟑

𝛼(𝐼)  =  10 𝑙𝑜𝑔 (
𝐼

𝐼0
)

𝛼(𝐼𝐵) = 𝛼(𝐼𝐴) + 5 

10 𝑙𝑜𝑔 (
𝐼𝐵

𝐼0
) = 10 𝑙𝑜𝑔 (

𝐼𝐴

𝐼0
) + 5

÷10
⇔ 𝑙𝑜𝑔 (

𝐼𝐵

𝐼0
) − 𝑙𝑜𝑔 (

𝐼𝐴

𝐼0
) =

1 

2
 ⟺
log(

𝐴

𝐵
)=𝑙𝑜𝑔𝐴−𝑙𝑜𝑔𝐵

  log (

𝐼𝐵
𝐼0
𝐼𝐴
𝐼0

) =
1

2
 ⇔ 𝑙𝑜𝑔 (

𝐼𝐵

𝐼𝐴
) =

1 

2
 

log(𝑎) = 𝑏 ⇔ 10𝑏 = 𝑎

𝐼𝐵

𝐼𝐴
= 10

1

2 = √10  ⇒ 𝐼𝐵 = √10𝐼𝐴



√4𝑥4 + 𝑏6 +  4𝑥2𝑏3

4𝑥4 + 𝑏6 +  4𝑥2𝑏3 = (2𝑥2 + 𝑏3)2

√4𝑥4 + 𝑏6 +  4𝑥2𝑏3 = √(2𝑥2 + 𝑏3)2

√𝑎2 = |𝑎| 𝑎

√(−3)2 = √9 = 3 = |−3|)

√(2𝑥2 + 𝑏3)2 = |2𝑥2 + 𝑏3|


