
Test 1 203 T1 2020 SOLUTIONS 

Q1. Norton Equivalent Circuit [8 marks] 

Find the Norton equivalent circuit at terminals (a, b) of the circuit shown here. 

 

 



 

 

(1 mark for label the original circuit. 1 mark for KCL @ V1. 1 mark for KCL@ V2. 1 mark for 

Io. 1 mark for getting Vth. 1 mark for getting Isc. 1 mark for getting Rth. 1 mark for 

drawing final Norton circuit.) 

Q2. Op-amp resistive + integrator [12 marks] 

(a) Find the voltage at each of the three op-amp outputs, V1, V2 and V3, in the circuit 

below. You must name each of the op-amp amplifiers.   [6 marks] 

 

 



(a) Show (steps by steps) that the op-amp circuit below (in which R = 10 k and C = 20 μF) 

simulates the differential equation 
𝑑𝑣

𝑑𝑡
+ 5𝑣 = 10𝑣𝑠. 

 

(1 mark for naming the op-amp amplifier. 1 mark each for V1, V2, V3, V4 and final 

conclusion) 

Q3. RL Response [10 marks] 

 

(1 mark for drawing circuit, 1 mark for finding voltage) 



 

(1 mark for Io. 1 mark for equation of Io. 1 mark for V(t) 

 

(1 mark for peak voltage. 1 mark for ratio) 

 

(1 mark for time constant. 1 mark for correct curve pattern. 1 mark for labelling.) 

 

Q4. Essay on something [10 marks] 


