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Question 1 is compulsory. Answer one from 2 or 3 and one from 4 or 5.
) ) Cognitive
SL.No Question Marks | Unit Cco
Level
1.i) | Derive the transfer function of a negative feedback system 2 1 | C2141 Apply
with OLTF G(s) and feedback transfer function H(s).
1.ii) | Explain the effect of feedback on stability. 2 1 | C214.1 | Understand
1.iii) | The open loop transfer function of a unity feedback system 2 2 | C214.2 Apply
o 10 . . .
is given bys 1oy Find the damping ratio.
1.iv) | Derive the expression for peak time of under damped 2 2 | C214.2 Apply
second order system.
1.v) | List the time domain specifications. 2 2 | C214.2 | Remember
2) Find the transfer function C(s)/R(s)using block diagram 10 1 | C2141 Apply
reduction techniques.
3) Derive the transfer function of armature controlled DC 10 1 | C2141 Apply
Motor.
4) Obtain the time response of under damped second order 10 2 | C214.2 Apply
system for unit step input.
5a) | Obtain the impulse response of a unity feedback control 5 2 | C214.2 Apply
system whose OLTF is G(s)=(2s+1)/s?2
5b) | The response of a servo mechanism is 5 2 | C214.2 Apply
_ —60t -10t
C(t)=1+02e —12e when subject to a unit step
signal. Obtain an expression for closed loop transfer
function. Determine undamped natural frequency and
damping ratio.
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1.i) | Write the force balance equations for basic elements of 2 1 C214.1 | Understand
translational system.
1.ii) | How the takeoff point can be moved ahead of and after a 2 1 C214.1 | Understand
block? Explain with block diagrams.
1.iii - ing ti ) 25 2 2 C214.2 Appl
) | Find the settling time of a system R “5Gi5)IE for 2% pply
tolerance.
1.iv) | The open loop transfer function of a unity feedback system 2 2 C214.2 Apply
o 100 .
is given bys re) Find the damped natural frequency.
1.v) | Which are the standard test signals? 2 2 C214.2 | Remember
2) | Derive the overall transfer function C(s)/R(s) from the 10 1 C2141 Apply

signal flow graph shown in figuae.
1

3)

Find the transfer function of the mechanical system shown 10 1 C2141 Apply

in figure.
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4)

For a unity feedback system, the open loop transfer 10 2 C214.2 Apply
10
s(s+2)

function G(s) = . Find the time domain specifications

for a step input of 20 units.

5)

Derive the expression for generalized error series and error 10 2 C214.2 Apply
coefficients.
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1.i) | Derive the relation between Kr and Kj for armature 2 1 | C2141 Apply

controlled DC motor.

1.ii) | Write the torque balance equations for basic elements of 2 1 | C214.1 | Understand
rotational system.

1.iii) | Find the transfer function of a unity feedback system with 2 2 | C214.2 Apply
forward path transfer function G(s) = 8/(s(2s+3))

1.iv) | What are the disadvantages of static error coefficients? 2 2 | C214.2 Analyze

1.v) | Find the type and order of G(s) =S(:H). 2 2 | C214.2 Apply

2a) | Find the transfer function of figure by drawing signal flow 5 1 | C214.1 Apply
graph.

2b) | Derive the transfer function of field controlled DC Motor. 5 1 | C214.1 Apply
3a) | Distinguish between open loop and closed loop systems. 5 1 | C214.1 | Understand
3b) | Find the transfer function of AC Servo Motor. 5 1 | C2141 Apply
4a) | Derive an expression for the under damped response of a 5 2 | C214.2 Apply

second order feedback control system for unit step input.

4b) | Obtain expressions for rise time and peak time for a second 5 2 | C214.2 Apply
order feedback control system for step input.

5) | The open loop transfer function of a unity feedback system 10 2 | C214.2 Apply

is G(s)= 12(5—+2) . Find the steady state error for an input
s°(s+1)
R(s) = 2 + % + % .
S s° s
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1.i) | Write the Masons gain formula to find the transfer 2 1 | C214.1 | Understand
function of a system and explain each term in detail.
1.ii) | Listall the electrical analogs of rotational mechanical 2 1 | C2141 Analyze
system using torque-voltage analogy.
1.iii) | Derive the expression for rise time of under damped 2 2 | C214.2 | Remembr
second order system.
1.iv) | Define steady state error. 2 2 | C214.2 | Remember
1.v) | Find the time response of first order system for unit 2 2 | C214.2 Apply
step input.
2) | Explain the effect of feedback on stability, sensitivity 10 1 | C214.1 | Understnd
and overall gain of the system.
3) | Find the transfer function of the armature controlled 10 1 | C2141 Apply
D.C Motor.
4) | Derive the expressions for steady state errors of type-0, 10 2 | C214.2 Apply
type-1 and type-2 systems when subject to unit step,
unit ramp and unit parabolic inputs.
5) | Find the various static error constants and steady state 10 2 | C214.2 Apply
errors for a unity feedback system, whose open loop
L _10(s+2)
transfer function is given by G(s)= o




