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QUESTION 1 
 
1.1 

𝑅𝑅𝑝𝑝1 = �
1
𝑅𝑅4

+
1
𝑅𝑅5

+
1
𝑅𝑅6
�
−1

   
 

𝑅𝑅𝑝𝑝1 = �
1
4

+
1
5

+
1

20
�
−1

     
 

𝑅𝑅𝑝𝑝1 = �
1

0,5
�
−1

   
 

𝑅𝑅𝑝𝑝1 =  2 Ω     
 
𝑅𝑅𝑠𝑠1 =  𝑅𝑅3 +  𝑅𝑅𝑝𝑝1   
 

𝑅𝑅𝑠𝑠1 = 18 + 2 = 20 Ω   
 
𝑅𝑅𝑠𝑠2 = 𝑅𝑅1 + 𝑅𝑅2   
 

𝑅𝑅𝑠𝑠2 = 10 + 20 = 30 Ω   
 
𝑅𝑅𝑇𝑇 = 𝑅𝑅𝑠𝑠1×𝑅𝑅𝑠𝑠2

𝑅𝑅𝑠𝑠1+𝑅𝑅𝑠𝑠2
   

 

𝑅𝑅𝑇𝑇 =
20 × 30
20 + 30

     
 

𝑅𝑅𝑇𝑇 = 12 𝛺𝛺     

 

  (8) 
 
1.2 𝐼𝐼𝑇𝑇 =  

𝑉𝑉𝑇𝑇
𝑅𝑅𝑇𝑇

   
 

𝐼𝐼𝑇𝑇 =  
90
12

   
 

𝐼𝐼𝑇𝑇 = 7,5 𝐴𝐴  

 

  (2) 
 
1.3 𝐼𝐼1 =

𝑉𝑉
𝑅𝑅

   
 

𝐼𝐼1 =  
90
30
  

 
𝐼𝐼1 = 3 𝐴𝐴  
 

𝐼𝐼2 =  
𝑉𝑉
𝑅𝑅

    
 

𝐼𝐼2 =
90
20

  
 

𝐼𝐼2 = 4,5 𝐴𝐴   

 

  (4) 
 
1.4 𝑉𝑉𝑅𝑅5 =  𝐼𝐼2 × 𝑅𝑅//   

 

𝑉𝑉𝑅𝑅5 =  4,5 × 2  
 

𝑉𝑉𝑅𝑅5 =   9 𝑉𝑉 

 

  (3) 
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1.5 

𝑃𝑃𝑅𝑅6 =
𝑉𝑉22

𝑅𝑅6
    

 

 𝑃𝑃𝑅𝑅6 =
92

20
   

 

 𝑃𝑃𝑅𝑅6 = 4,05 𝑊𝑊 

 

  (3) 
   [20] 

 
 
QUESTION 2 
 
2.1 • The size or area of the plates 

• The distance between the plates 
• The type of material between the plates 

 

  (3) 
 
2.2 2.2.1 𝑋𝑋𝐿𝐿 = 2𝜋𝜋𝜋𝜋𝜋𝜋    

 

𝐿𝐿 =  
𝑋𝑋𝐿𝐿

2𝜋𝜋𝜋𝜋
   

 

𝐿𝐿 =  
39,25 

2𝜋𝜋(50)
    

𝐿𝐿 = 124,937 𝑚𝑚𝑚𝑚   

 

  (2) 
 
 2.2.2 𝑋𝑋𝐶𝐶 =

1
2𝜋𝜋𝜋𝜋𝜋𝜋

    
 

𝐶𝐶 =  
1

2𝜋𝜋𝜋𝜋𝑋𝑋𝑐𝑐
   

𝐶𝐶 =
1

2𝜋𝜋(50)(31,8)
   

𝐶𝐶 = 100 𝜇𝜇𝜇𝜇   

 

  (2) 
 
 2.2.3 𝑍𝑍 =  �𝑅𝑅2 + (𝑋𝑋𝐿𝐿 × 𝑋𝑋𝑐𝑐)2   

𝑍𝑍 =  �82 + (39,25 − 31,8)𝟐𝟐   
𝑍𝑍 =  10,932 𝛺𝛺   

 

  (3) 
 
 2.2.4 𝐼𝐼𝑇𝑇 =  

𝑉𝑉
𝑍𝑍

   

𝐼𝐼𝑇𝑇 =  
250

10,932 
   

𝐼𝐼𝑇𝑇 = 22,869 𝐴𝐴   

 

  (2) 
 
 2.2.5 𝑉𝑉𝐶𝐶 = 𝐼𝐼 ×  𝑋𝑋𝑐𝑐  

𝑉𝑉𝐶𝐶 = 22,869 × 31,8   
𝑉𝑉𝐶𝐶 = 727,234 𝑉𝑉  
 
𝑉𝑉𝐿𝐿 = 𝐼𝐼 × 𝑋𝑋𝐿𝐿  
𝑉𝑉𝐿𝐿 = 22,869 × 39,25   
𝑉𝑉𝐿𝐿 = 897,608 𝑉𝑉   

 

  (4) 
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 2.2.6 𝐶𝐶𝐶𝐶𝐶𝐶 𝜃𝜃 =  

𝑅𝑅
𝑍𝑍

   

𝜃𝜃 =  𝐶𝐶𝐶𝐶𝐶𝐶−1 �
8

10,932
�     

 
𝜃𝜃 = 42.862°  

 

  (2) 
 
 2.2.7   

 
 
 
 
 
 
 
 
 
 
 
 
 
 

      (2) 
   [20] 

 
 
QUESTION 3 
 
3.1 • NO bias means that there is no potential applied to the appliance and no 

electrical current flows. 
• Forward bias means that when potential is applied, current flows freely. 

The electron flow is determined by the resistance of the conductor. 
• Reverse bias is the opposite of the forward bias. The potential is applied 

in such a way that it opposes the flow of electrons. (3 × 2) 

 

  (6) 
 
3.2 Peak-to-peak refers to the value measured between the positive  and the 

negative peak values. 
 

  (2) 
 
 
 
 
 
 
 
 
 

VS = 250V 50Hz   √ 

R = 8 Ω √ XC = 31,831 Ω  √ XL = 39,25 Ω  √ 
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3.3  

 
 

 
 
 
 
 
 
 

  

    (9) 
 
3.4 • Pulse frequency 

• Capacitor size 
• Size of the load 

 

  (3) 
   [20] 

 
 

C 

D1 

D2 

VP 

RL Vout 

 

 

 
  

V 

t 

Output without smoothing capacitor  

Output with smoothing capacitor  
V 

t 

 both axis and labelling 

 correct graph 

 both axis and labelling 

 correct graph 
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QUESTION 4 
 
4.1 4.1.1 True   
 4.1.2 True   
  (2 × 1)    (2) 

 
4.2 4.2.1 The cut-off region is when both the base-emitter and collector 

junctions  are reverse biased.   
  

 
 4.2.2 A saturated region occurs when both base-emitter and base-

collector junctions  are forward biased . 
  

  (2 × 2)    (4) 
 
4.3 • A small base-emitter current can switch the transistor ON or OFF. 

• There is no wear and tear on switchgear caused by arcing. 
• Control over a long distance. 
• Much faster switching times. 

 

  (4) 
 
4.4    

 
 
 
 
 
 

 
 

 
 
 
 
 
 
Characteristic curve 
 
 
 
 
                                                                          
 
 
 
                                                                                                               
 
 
 
 
 Drawing with no labels (2)    (8) 

 
 

 

Metal A 

Metal 
 

Meter Hot 
 

Cold 
 Connecting 

leads 

temperature 

V 

 

 

 

 

 

 
 

 
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4.5 𝐼𝐼𝐸𝐸 = 𝐼𝐼𝐵𝐵 + 𝐼𝐼𝐶𝐶 

𝐼𝐼𝐶𝐶 = 𝐼𝐼𝐸𝐸 − 𝐼𝐼𝐵𝐵   
𝐼𝐼𝐶𝐶 = 50 × 10−3 − 100 × 10−6  
𝐼𝐼𝐶𝐶 = 49,9 × 10−3𝐴𝐴   or  𝐼𝐼𝐶𝐶 = 49,9 𝑚𝑚𝑚𝑚 

 

  (2) 
   [20] 

 
 
QUESTION 5 
 
5.1 5.1.1 𝑉𝑉 = 𝐼𝐼 × 𝑅𝑅   

𝑉𝑉 = (1 × 10−3) × 20   
𝑉𝑉 = 0,02 𝑉𝑉  𝑜𝑜𝑜𝑜  20 𝑚𝑚𝑚𝑚   
 
𝑉𝑉 = 5 − 0,02  
    = 4,98 𝑉𝑉  
 

𝑅𝑅 =  
𝑉𝑉
𝐼𝐼

   

𝑅𝑅 =  
4,98 

1 × 10−3
    

 
𝑅𝑅 = 4 980 𝛺𝛺   

 

  (6) 
 
 5.1.2    

 
 

 
 
 
 
 
 
 
                                  

 

  (2) 
 
 
 
 
 

 

R 

5V 

Multiplier resistor 1 mA,20 Ω 

 

 
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5.2 𝑃𝑃𝑜𝑜 = 𝐼𝐼𝑜𝑜2 × 𝑅𝑅𝑜𝑜   

𝑃𝑃𝑜𝑜 = 12 × 8  
𝑃𝑃𝑜𝑜 = 8 𝑊𝑊   
 

𝑃𝑃𝑖𝑖 =
𝑉𝑉𝑖𝑖2

𝑅𝑅𝑖𝑖
   

 

𝑃𝑃𝑖𝑖 =
(300 × 10−3)2

100 × 103
     

 

𝑃𝑃𝑖𝑖 =
90 × 10−3

100 × 103
    

 
𝑃𝑃𝑖𝑖 = 900 × 10−9 𝑊𝑊    
 

𝑁𝑁 = 10𝑙𝑙𝑙𝑙𝑙𝑙
𝑃𝑃𝑜𝑜
𝑃𝑃𝑖𝑖

   

𝑁𝑁 = 10𝑙𝑙𝑙𝑙𝑙𝑙
8

900 × 10−9  
     

 
𝑁𝑁 = 10 log(8,8889 × 106)   
𝑁𝑁 = 10 × 6,9488   
𝑁𝑁 = 69,488 𝑑𝑑𝑑𝑑  

 

  (6) 
 
5.3   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   (6) 
  [20] 

 
TOTAL:  100 

 

S
 

S
 

R
 

R
 

R
 

R
 

AC supply 

S
 

S
 

S
 

S

 
 

 

 

 

 
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