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SECTION A  

(6X10=60 marks) 

S. No.  Marks CO 

1 

Identify the following differential equations using Laplace Transforms. 

a) 
𝑑𝑥2

𝑑𝑡2 − 5
𝑑𝑥

𝑑𝑡
+ 6𝑥 = 0              𝑥(0) = 𝑥′(0) = 2 

b) 
𝑑𝑥

𝑑𝑡
− 𝑥 = 𝑒3𝑡            𝑥(0) = 0 

   10 

 
CO1 

2 

A process of unknown transfer function is subjected to a unit impulse input. The output 

of the process is measured accurately and is found to be represented by the function 

Y(t) = t e-t. Describe the unit step response in this process. 

 

10 

 

  

CO2 

 

3 

The two-tank heating process shown below consists of two identical, well stirred tanks 

in series. Sketch and develop a block diagram that relates the outlet temperature of 

tank 2 to the inlet temperature to tank 1 and the flow of heat to tank 2. 
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4 

 
Connect Y(s) and X(s) as a transfer function. 

10 CO4 

5 

 

Given the control diagram shown in above figure, by means of the Routh criterion 

compose those values of Kc for which the output C is stable for all inputs of R. Find 

the roots when the system is on the verge of instability. 

10 CO5 

6 

Using Ziegler-Nichols rules, estimate proportional gain, derivative and integral time 

for the system shown below. (Do not plot the bode diagram and use Bode stability 

criterion)  

 
 

10 CO6 

SECTION B 

(2 X 20=40 marks) 

7 

Summarize the root locus diagram for the open loop transfer function. 

𝐾(𝑠 + 1)

𝑠2(𝑠 + 3.6)
 

OR 

Given the control diagram shown below, Construct by means of the Routh criterion 

those values of τI for which the output C is stable for all inputs R and U.(express τI in 

terms of τ1 τ2 and τ3 . 

20 CO5 



 

 

8 

In the two- tank mixing process shown below, x varies from 0 lb salt/ft3 to 1 lb salt/ft3 

according to step function. Design the time at which the salt concentration in tank 2 

reaches 0.6 lb/ ft3? The hold up volume of each tank is 6 ft3. 
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