


Question 1 

𝑛. 

𝑛 

 𝑛 >
1

2

 𝑛 >
√2

2

 𝑛 > √2

 𝑛 > 2

Question 2  

 

 

 

 



Question 3  

𝑥 𝑡

 

 

 

 

Question 4  

 0,9 𝑚

 1,0 𝑚

 1,1 𝑚

 9,0 𝑚

 



Question 5  

1,4 103

 12,0 𝑐𝑚

 16,8 𝑐𝑚

 24,0 𝑐𝑚

 33,6 𝑐𝑚

 



Question 6  

 

 

 

 

Question 7   

 

 

 

 

 



Question 8   

𝛼

𝛼

 

 

 

 

Question 9   

𝑔 = 10 𝑚/𝑠2) ?

 1 𝑠

 2 𝑠

 4 𝑠

 8 𝑠

 



Question 10  

 25 𝑘𝑚

 35 𝑘𝑚

 45 𝑘𝑚

 55 𝑘𝑚

Question 11  

𝑥𝑦

𝑦

+1𝐶 (0; 2)

(1; 0)

 

 

 

 



Question 12  

𝑅1 𝑅2 𝑅1 < 𝑅2.

 𝑉1 < 𝑉2

 𝑉1 = 𝑉2 = 0

 𝑉1 = 𝑉2 ≠ 0

 𝑉1 > 𝑉2

Question 13 

2 𝑚/𝑠2

𝑔 = 10 𝑚/𝑠2)

 

 

 

 



Question 14  

 Ω

7,5 Ω ?

 

 

 

 

Question 15  

𝑦, 

 𝑥

 𝑦

 𝑧

 𝑥, 𝑦  𝑧.



𝑛1 sin(𝜃1) = 𝑛2 sin(𝜃2)

𝑛1 < 𝑛2

𝜃1 > 𝜃2.

𝑛1 > 𝑛2

𝜃2 >   𝜃1.

𝜃1 

𝜃𝑐



𝑥(𝑡) = 𝛼𝑡2 ?



𝑑𝑜, 𝑑𝑖

 𝜸 =
𝑨′𝑩′

𝑨𝑩
= −

𝒅𝒊

𝒅𝟎
 

𝐴′𝐵′ 𝑑𝑖, 𝐴𝐵 𝑑0, 
𝐴′𝐵′

𝑑𝑖
=

𝐴𝐵

𝑑0

 
𝟏

𝒅𝒐
+

𝟏

𝒅𝒊
=

𝟏

𝒇

𝑥 = 𝑣 ⋅ Δ𝑡

1 𝜇𝑠 = 10−6𝑠 



𝑈 = 𝐼 ⋅ 𝑅 𝑃 = 𝑈 ⋅ 𝐼 𝑃 =
𝑈2

𝑅
𝑃 = 𝐼2𝑅 𝑈  𝐼 𝑈 = 𝐼𝑅

• 𝑎 = ℎ ⋅ cos 𝛼
• 𝑏 = ℎ ⋅ sin 𝛼

• 
𝑏

𝑎
= tan 𝛼

• 𝑎2 + 𝑏2 = 𝑐2



𝑆𝑖𝑛𝑢𝑠 (𝑎𝑛𝑔𝑙𝑒) =
√ 𝑛𝑜𝑚𝑏𝑟𝑒 𝑑𝑒 𝑑𝑜𝑖𝑔𝑡 𝑒𝑛 𝑑𝑒𝑠𝑠𝑜𝑢𝑠 𝑑𝑒 𝑙′𝑎𝑛𝑔𝑙𝑒

2

𝐶𝑜𝑠𝑖𝑛𝑢𝑠 (𝑎𝑛𝑔𝑙𝑒) =
√ 𝑛𝑜𝑚𝑏𝑟𝑒 𝑑𝑒 𝑑𝑜𝑖𝑔𝑡 𝑎𝑢 𝑑𝑒𝑠𝑠𝑢𝑠 𝑑𝑒 𝑙′𝑎𝑛𝑔𝑙𝑒

2

 

= 0°

= 30°

= 45°

= 60°

= 90°

√𝟑

𝟐
 

√𝟐

𝟐
 

√𝟏

𝟐
 

√𝟑

𝟐
 

√𝟏

𝟐
 

√𝟐

𝟐
 



𝑥

𝑥 𝑘𝑚,



𝐹⃗ 

𝐹⃗ 

𝑾 = 𝑭⃗⃗⃗ ⋅ 𝒖⃗⃗⃗ ⋅ 𝐜𝐨𝐬(𝜽) 𝜃 𝐹⃗

𝑢⃗⃗

√5



𝐸⃗⃗ =
𝐹⃗

𝑞

𝑈 = 𝐼𝑅

• 

• 



1

𝑅𝑡𝑜𝑡
=

1

𝑅1
+ ⋯

1

𝑅𝑛

𝑈 = 𝐼𝑅.

• 

𝑑𝑙⃗⃗⃗⃗   

𝐵⃗⃗ 𝐹⃗

𝐼 𝐵⃗⃗

𝐹 = 𝐼  𝐿⃗⃗ ∧ 𝐵⃗⃗

• 

𝐼

𝐼 𝐵⃗⃗

𝐹⃗. 



𝑛,

𝑛

𝑛 𝑛2 𝑛 > 𝑛2

𝑖𝑛𝑑𝑖𝑐𝑒𝑣𝑒𝑟𝑟𝑒 > 𝑖𝑛𝑑𝑖𝑐𝑒𝑎𝑖𝑟).

𝑛 sin(45°) = 𝑛2 𝑛 sin(45°) = 𝑛2 sin(90°) =
sin(90°)=1

 𝑛2

𝑛2 = 1

𝑛

𝑛 =
1

sin(45°)
=

1

√2
2

=
2

√2
=

2√2

√2 ⋅ √2
=

2√2

2
= √2

𝒏 √𝟐.



𝑘𝑚2

ℎ2
 

𝑘𝑚2

ℎ2

4900

2500
=

49

25
 , 

49 𝑚 !

     

     

𝑣𝑓 = 𝑣𝑖 + 𝑎𝑡

𝑣𝑓

0 = 𝑣 + 𝑎𝑡

𝑡 = −
𝑣

𝑎
𝑎 𝑡

𝑑 = 𝑣𝑡 +
𝑎𝑡2

2
𝑡 −

𝑣

𝑎
 

𝑑 = 𝑣𝑡 +
𝑎𝑡2

2
= 𝑣 (−

𝑣

𝑎
) +

𝑎 (−
𝑣
𝑎)

2

2
= −

𝑣2

𝑎
+

𝑣2

2𝑎
= −

𝑣2

2𝑎

𝑎 −
1

2𝑎
 𝑘 𝒅 = 𝑘 ⋅ 𝑣2  ∝ 𝒗𝟐    ∎



𝑑 = −
𝑣2

2𝑎
, 𝑎, 𝑣 𝑑

𝑎 

𝑑 ∝ 𝑣2

𝑥 =
𝑔𝑡2

2
) .

Δ𝑥

Δ𝑡
  



𝛾 = −9 𝛾 =
𝐴′𝐵′

𝐴𝐵
= −

𝑑𝑖

𝑑𝑜
= −9.

𝑑𝑜 = 1𝑚 ⇒   𝒅𝒊 = 𝟗 𝒎
1

𝑑𝑜
+

1

𝑑𝑖
=

1

𝑓

1

𝑓
=

1

1
+

1

9
=

10

9
  ⇒ 𝒇 =

9

10
= 𝟎, 𝟗 𝒎



12 × 20𝜇𝑠 = 240 10−6𝑠.

120 𝜇𝑠

𝑣 = 1,4 103 𝑚

𝑠
.

𝒙 = 𝑣 ⋅ Δ𝑡 = 1,4 103 𝑚

𝑠
 ⋅ 120 10−6𝑠 = 0,168 𝑚 = 𝟏𝟔, 𝟖 𝒄𝒎 

6𝑉 − 2𝑉 = 4𝑉

𝐼 =
𝑈

𝑅
    𝑈 =

𝐼𝑅 ). 𝐼𝑟𝑒𝑠𝑖𝑠𝑡 . =
4𝑉

200Ω
= 2 10−2𝐴.

𝑷 = 𝑈 ⋅ 𝐼 = 2𝑉 ⋅ 2 10−2𝐴 = 4 10−2𝑊 
                  = 𝟒𝟎 𝒎𝑾   



𝛼

𝛼



𝛼 𝐹⃗ cos(𝛼) = 𝐹𝑦
⃗⃗ ⃗⃗

100 cos(𝛼) = 50   cos(𝛼) =
1

2
?

𝜶 = 𝟔𝟎 °

𝑥 =
𝑔𝑡2

2

𝑥 = 𝑣 ⋅ 𝑡 =
40𝑚

𝑠
⋅ 𝑡 𝑥 =

𝑔𝑡2

2

t X Y

0 0 320

1 40 315

2 80 300

3 120 275

4 160 240

5 200 195

6 240 140

7 280 75

8 320 0



𝑣𝑥 = 𝑣0 = 40
𝑚

𝑠

𝑣𝑦 = 𝑎𝑡 =
𝑎=𝑔

 𝑔𝑡 = 10 𝑡

𝑣𝑥 = 𝑣𝑦 40 = 10 ⋅ 𝑡.

𝒕 = 𝟒 𝒔



𝑥 𝑘𝑚 (80 − 𝑥) 𝑘𝑚 𝒕

𝑡 𝑡 =
𝑥

𝑣𝐴
𝑡 

𝑡 =
80−𝑥

𝑣𝐵
𝑥

𝑣𝐴
=

80−𝑥

𝑣𝐵

𝑥

90
=

80−𝑥

70
 ⇒ 70 𝑥 = 90 (80 − 𝑥)  ⇔ 70 𝑥 = 7200 − 90𝑥 ⇔ 𝒙 = 𝟒𝟓 𝒌𝒎 !



𝑾 = 𝑭⃗⃗⃗ ⋅ 𝒖⃗⃗⃗ ⋅ 𝐜𝐨𝐬(𝜽) 𝜃

𝐸⃗⃗ =
𝐹⃗

𝑞

• 

𝜃 = 90°) !

• 

o 

➔

o 3
𝑉

𝑚
, 𝜃 = 180 °

 𝑾 = 𝐹⃗ ⋅ 𝑢⃗⃗ ⋅ cos(𝜃) = 𝑞 ⋅ 𝐸⃗⃗ ⋅ 𝑢⃗⃗ ⋅ cos(𝜃) = 1 ⋅ 3 ⋅ 2 ⋅ (−1) = −𝟔 𝑱𝒐𝒖𝒍𝒆𝒔

𝑅1 𝑅2

𝐼

𝑉𝑗 = 𝐼𝑗 ⋅ 𝑅𝑗

𝑉1 = 𝐼𝑅1 𝐼 𝑅1 < 𝑅2

𝑽𝟏 = 𝐼𝑅1 <
𝑹𝟏<𝑹𝟐

𝐼𝑅2 = 𝑽𝟐



600 𝑘𝑔 ⋅ 10
𝑚

𝑠2 = 6000 𝑁

∑ 𝐹⃗ = 𝑚𝑎⃗

𝑃 = 𝑚𝑔

𝐹𝑡
⃗⃗⃗⃗  

𝑚𝑎⃗ 𝑎 =
2𝑚

𝑠2 .

∑ 𝐹⃗ = 𝑚𝑎⃗ ⇔ 𝐹𝑡
⃗⃗⃗⃗ − 𝑚𝑔⃗ = 𝑚𝑎⃗   ⇔  𝑭𝒕

⃗⃗⃗⃗⃗ = (600 × 2) + (600 × 10) = 𝟕𝟐𝟎𝟎 𝑵 



1

𝑅𝑡𝑜𝑡
=

1

𝑅1
+

1

𝑅2
+

1

𝑅3
=

1

30
+

1

30
+

1

30
=

3

30
=

1

10

 10 Ω

𝑈 = 𝐼𝑅 = 2 ⋅ 10 = 20 𝑉𝑜𝑙𝑡

30 Ω, 30 Ω 7,5 Ω

1

𝑅𝑡𝑜𝑡
=

1

30
+

1

30
+

1

7,5
=

1

30
+

1

30
+

4

30
=

6

30
=

1

5

 5 Ω

𝑼 = 𝑅𝐼  ⇒ 𝐼 =
𝑈

𝑅
=

20

5
= 𝟒𝑨 



• 𝐼 𝑋

• 𝑌.

𝑍. 
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