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SOLUTIONS 
 

 

This paper contains NINE questions.  

Attempt ALL questions.  

 

 

 

The numbers of marks shown by each question are for your guidance only; they indicate 
approximately how the examiners intend to distribute the marks for this paper. 

 

This is a CLOSED BOOK Examination. 
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Solution 
 
This question tests student’s understanding of a simple voltage divider. 
 
Vout =  5 x  RL/ (1 + RL) = 3.3, therefore RL = 1.94k. 
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Solution 
 

This question is linked to Lab 2, Test 1.  Given a star-connected 3-resistor network, 
how to find the resistor values from voltages.  The solution is an application of 
voltage divider principle. The key is to realise that the measurements are done by 
voltmeter which has infinite impedance and draws zero current. 
 
First use i):  B is the reference.  Therefore VBC is 
negative, and it is a simple voltage divider with R1 
and R2 dividing 10V to give 4V.    Since R2 is 2k, R3 
must be 3k.   
 
 
 
 
ii):   Now C is the reference and 10V is across A and C. The voltage divider is R1 
and  R3.  VBC is therefore ¼ of 10V = 2.5V. 
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SOLUTION 
 
This question tests student’s understanding of equivalent circuit and how to derive 
total resistance value when resistors are connected in series and in parallel. 
 

 
 
Hence R = 8k. 
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SOLUTION 
 
This question tests student’s understanding of the Thévinen theorem and how to apply 
this to a real-life situation. 

 
𝑉!! − 𝐼!𝑅!! = 𝑉! 

(i) 

     
 
 
(ii) 
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SOLUTION 
 
(i) & (ii) 

Apply KCL at node VX (+ve current flowing out of node and use kΩ and mA): 
 

𝑉! − 5
1 +

𝑉! − 10
1 − 1 = 0 

 
⇒ 2𝑉! − 16 = 0 

 
Therefore,   𝑉! = 8V, and IB = 2mA. 
 

(iii) KCL at node Y: 
 

𝑉! − 𝑉!
10 − 1 = 0 

 
⇒ 𝑉! = 18𝑉 
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SOLUTION 
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SOLUTION 
This question tests student’s understanding of transient behaviour with RC circuits. 

(i) Steady-state voltage is simply that of the voltage divider, i.e. 6V. 
(ii) Time constant is the product of the Thevenin resistance 6k in parallel with 4k 

(i.e 2.4k), and the capacitor 10nF. Therefore τ = 24µs. 

(iii) 𝑣! t = 6(1− e!!/!"×!"!!). 

(iv)  

 

(v) When the switch is open, the 4k resistor is not in play. Therefore the time 
constant because 6k x 10n = 60µs.   Hence the equation is a decaying 
exponential: 

𝑣! t = 6(e!!/!"×!"!!) 
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SOLUTION 

 
This question examines student’s ability to use an opamp and take into account the gain-bandwidth 
limitation.  We need a gain of x100. At frequency of 160MHz, each opamp will only provide a 
gain of around 10x.  Therefore we need to use two opamp one after another.  One possible design 
is: 
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SOLUTION 
 
(i) PWM is method to convert a digital number to an average analogue voltage, 

but only two (binary) voltage values.  It is advantages because we can control 
a transistor switch to connect the drive output to the supply voltage and to 
zero.  By controlling the duty-cycle of the digital control signal, we can 
provide an average DC voltage between 0 and V+ where V+ is the supply 
voltage value. 
 

(ii)  

 
(iii) Voltages as shown in diagram.  Duty cycle is between 0 and 93.3%. 

 
 
 

 


