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INTI INTERNATIONAL COLLEGE PENANG 

 

DIPLOMA IN ELECTRICAL AND ELECTRONIC ENGINEERING PROGRAMME (DEEI) 
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Instructions: This paper consists of FOUR (4) questions. Answer all the questions. All questions 

carry equal marks. 

 

 

Question 1 [25] 

(a) A multiple sources network is shown in Figure Q1(a). Using nodal analysis, calculate 

the current passing through each resistor. 
 

 
Figure Q1(a) 

 

 

[10] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) In the circuit of Figure Q1(b), using mesh analysis, calculate 𝑖1 , 𝑖2 , and 𝑖3. 

 
Figure Q1(b) 

 

[9] 
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(c) Find the Norton equivalent (IN, RN) with respect to terminals a-b in the circuit as 

shown in Figure Q1(c). 

 
Figure Q1(c) 

[6] 

   

Question 2 [25]  

(a) Figure Q2(a) shows an electrical circuit connection with sinusoidal voltage source of 

50Hz.   

 
Figure Q2 (a) 

Calculate: 

 

 (i) The complex power and the power factor of the circuit. [4] 

 (ii) The average power delivered by the source. [2] 

 (iii) The reactive power of the circuit. [2] 

 (iv) The apparent power of the circuit. [2] 

    

    

(b) Suggest how to increase the power factor of the circuit to unity without affecting the 

total average power delivered by the source? Your solution must have relevant 

calculation and justification.  

 

 

 

[6] 
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(c) Consider the phase shifting circuit in Figure Q2(c). Let the 𝑣𝑖 = 120∠0°𝑉 operating 

at 60Hz.  

 
Figure Q2(c) 

 

Calculate: 

 

 (i) The 𝑣𝑜 when R is maximum. [3] 

 (ii) The 𝑣𝑜 when R is minimum. [2] 

 (iii) The R that will produce a current with phase shift of 45°. [4] 

    

 

Question 3 [25]  

(a) Figure Q3(a) shows an electronic flash lamp which has a charging current-limiting 

resistor of 6𝑘Ω and a 2mF electrolytic capacitor. Assume the capacitor is charged to 

240 V and the lamp resistance is 12Ω, calculate: 

 
Figure Q3(a) 

 

 

 (i) The peak charging current. 

 

[2] 

 (ii) The time required for the capacitor to be fully charged. 

 

[2] 

 (iii) The peak discharging current. 

 

[2] 

 (iv) The total energy stored in the capacitor. 

 

[2] 

 (v) The average power dissipated by the lamp. 

 

[2] 
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(b) Explain why there is a 0.7V developed across a forward-bias silicon pn junction. [5] 

    

(c) Design a diode circuit to perform the function indicated in Figure Q3(c). Assume an 

ideal diode. Explain the circuit operation. 

 

 
 

Figure Q3(c) 
 

 

 

 

 

 

 

 

 

 

 

 

[10] 

    

Question 4 [25]  

(a) A bipolar junction transistor is connected in emitter-bias configuration as shown in 

the Figure Q4(a). If the Q-point is defined at 𝐼𝐶𝑄
= 4𝑚𝐴 and 𝑉𝐶𝐸𝑄

=10V, calculate: 

 
Figure Q4(a) 

 

 (i) 𝑅𝐶 [4] 

 (ii) 𝛽 at Q-point. [2] 

 (iii) 𝑅𝐵 [2] 

 (iv) 𝑉𝐸 [2] 

 (v) 𝑡𝑟𝑎𝑛𝑠𝑖𝑠𝑡𝑜𝑟 𝑝𝑜𝑤𝑒𝑟 𝑑𝑖𝑠𝑠𝑖𝑝𝑎𝑡𝑖𝑜𝑛 [2] 
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(b) Sketch the channel condition in an n-channel enhancement-type MOSFET structure 

for each of the following conditions: 

 VGS = 0 

 VGS > 0 and VDS = 0 

 VGS > 0 and VDS > 0 

 

 

 

 

[3] 

    

(c) Figure Q4(c) shows an n-depletion mode MOSFET circuit. 

 
Figure Q4(c) 

 

 

 (i) Draw the transfer characteristics and bias line of the circuit. [4] 

 (ii) Determine the 𝑉𝐺𝑆𝑄
and the 𝐼𝐷𝑄

from (i). [2] 

 (iii) Calculate the 𝑉𝐷𝑆𝑄
and the 𝑉𝑆. [3] 

 (iv) Which region of the drain characteristic the MOSFET operates in?  [1] 
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