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Instructions: This paper consists of FOUR (4) questions.  

Answer all questions. All the questions carry equal marks. 

 

 

Question 1 [25] 

(a) Calculate the voltage, VR2  for the network shown in Figure Q1(a) using 

Superposition Theorem. 

 
Figure Q1(a) 

 

[10] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) Refer to the circuit in Figure Q1 (b). Convert the resistor of 15Ω, 12Ω and 10Ω 

using star to delta transformation  (see Appendix for formula). Then calculate the 

voltage V across the resistor of  35Ω . 

 
Figure Q1(b) 

 

 

 

[7] 
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(c) Referring to the network in Figure Q1(c),  determine the voltage drop across RL 

using Thevenin’s Theorem.  

 
Figure Q1(c) 

 

 

[8] 

Question 2 [25]  

(a) For the network of Figure Q2(a), calculate: 

 

 
Figure Q2 (a) 

 

 

 (i)  the total impedance, ZT (including phase) of the circuit as seen from  

 the power source. 

 

[5] 

 (ii) the current (including phase) of I1, I2 and I3. [9] 

 (iii) the total active power provided by the voltage source. [2] 
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(b) For the system shown in Figure Q2(b), calculate: 

 

 
Figure Q2(b) 

 

 (i) the total active power. [1] 

 (ii) the total reactive power. [1] 

 (iii) the resulting power factor of the system. [4] 

 (iv) the current Is  (including  phase). [3] 

    

    

    

    

 

 

Question 3 [25] 

 

(a) Figure Q3(a) shows an RC circuit with the 10µF capacitor fully charged. The switch 

is opened at 𝑡 = 0s. 

 

 
 

Figure Q3(a) 

 

 

 (i) Calculate the time constant for t > 0 s. [1] 

 (ii) Calculate the 𝑣𝑜 and 𝑖 at 𝑡 = 0 s. [4] 

 (iii) Write the 𝑣𝑜(𝑡) equation for 𝑡 > 0. [2] 

 (iv) Write the 𝑖(𝑡) equation for 𝑡 > 0. [2] 

 (v) Calculate the time taken for the capacitor voltage to decay to one-quarter of 

its initial value. 

 

[2] 

 (vi) Sketch the 𝑣𝑜(𝑡) and 𝑖(𝑡). [2] 
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(b) For the network of Figure Q3(b), given 𝑉𝑖 =15Vdc. 

(i) Find the value of VL. 

(ii) Find the current flowing through the Zener diode.  

(iii) Find the power dissipated by the Zener diode. 

(iv) Give a reason whether the power rating of the Zener diode is suitable. 

(v) Find the total power dissipated by the whole circuit (include Zener diode). 

 
Figure Q3(b) 

 

[2] 

[4] 

[2] 

[2] 

[2] 

Question 4 [25]  

(a) A BJT is connected as shown in the Figure Q4(a). C1 and C2 are ideal capacitor. Given 

the transistor current gain  = 100, Vcc= 20 V, RCc= 1 kΩ, RB= 193 kΩ and VBE = 

0.70 V when conducting. 

 

 
 

Figure Q4(a) 

 

Calculate: 

 

 (i) 𝐼𝐵 [2] 

 (ii) 𝐼𝐶 [2] 

 (iii) 𝑉𝐶𝐸 [2] 

 (iv) Power dissipated at the BJT. [3] 

 (v) Output voltage amplitude if given input is a sinusoidal current with peak to 

peak value Ip-p = 0.02 mA. 

[4] 

shubasri.sabapathy
Text Box



  EEE1105 (F) / Page 5 of 5 

 

(b) Figure Q4b(i) shows an enhancement mode N-MOSFET circuit while Figure Q4b(ii) 

shows the RDS vs Tj characteristic of the N-MOSFET used.  

Given RDS = 0.50Ω @ Tj= 25° C. 

 
Figure Q4b(i) 

 

 
Figure Q4b(ii) 

 

 

 (i) Calculate the efficiency of this switch circuit if a fixed 10V is applied to VGS,  

the 5 Ω is the load and the junction temperature Tj = 25°C. 

 

[4] 

 (ii) Calculate the efficiency of this switch circuit if a fixed 10V is applied to VGS, 

the 5 Ω is the load and the junction temperature Tj = 150°C. 

 

[5] 

 (iii) Explain the two functions of the 1MΩ at the gate. [2] 

 (iv) Calculate the efficiency of this switch circuit if a fixed 0V is applied to VGS, 

the 5 Ω is the load and the junction temperature Tj = 150°C. 

[1] 

   

 ~THE END~ 
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APPENDIX 

 

MODERATION APPROVAL 

I hereby approve for this paper to be sent 

for moderation 
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