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ER 1291 — ELECTRICAL ENGINEERING AND CONTROL SYSTEMS

(Regulation 2004)

Time : Three hours Maximum : 100 marks

10.

Bode plot and ordinary graph sheets should be supplied)

Answer ALL questions.
PART A — (10 x 2 = 20 marks)
State Kirchoff’s current law.

An ac voltage is given by the equation V =325 sin 314¢ . Determine peak factor
and frequency.

State the princiﬁle of operation of a DC motor.
Write down emf equation of a transformer.
List out the applications of a stepper motor.
Define transfer function.

Draw the time response of a under damped second order system when
subjected to unit step input.

State BIBO stability criterion.
Sketch the shape of polar plot for the open loop transfer function
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Determirne the stability of the system whose characteristic equation is given by
s°+s2+s+4=0 by Hurwitz method.
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11. (a) () Calculate the current delivered by the battery for the circuit shos

in figure (1) i
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Figure (1)

(i) Draw the force-voltage analogons circuit for the mechanical syste!
shown in Figure. (2) (

Figure (2)

Or

() ) Caleulate current through 69 resistor using loop analysis for th
circuit shown in figure (3). (8
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Find the transfer function of the electrical network .shown in
Figure. (4) using signal flow graph reduction technique 8)
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Figure (4)

A series RLC circuit with R=10Q , L=0.2H,C=40 4 F is supplied

with a 100 V supply. Determine resonant frequency, quality factor
and half power points. (8)

Derive an expression for peak time and peak over shoot of a second
order system (underdamped) when subjected to unit step input. (8

Or

Three impedances Z,=12|0° Q, Z5=12|30° Q and Z.=10| 45" @

are connected in star across a 3-phase, 3-wire , 416 V supply
system, the voltages being V,5=416| ~120° volts, Ve =416{0° Q

volts and V,, =416] 120° volts. Determine all the line currents. (8)

A system has an open loop transfer function given by

10 (s+2) (s+3)

GO S Y a)515)

Determine steady state error for an input r(t)=3+t+t2 . 8)

Discuss the construction and working principle of a DC generator.

(10)

A system has a characteristic equation given by

s*4226% +10s2+2s+k=0 use Routh Hurwitz criterion and

determine the range of k for which the system is stable. 6)
Or

Explain the torque-speed characteristics of a DC motor. (€]

Mention the advantages and drawbacks of Routh Hurwitz method
to determine stability. ®)
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Derive the emf equation of a transformer. 6)

Sketch the bode plot for the open loop transfer function given by

6(s) H(S):s (s+11)0 (s+4)

margin. (10)

and determine gain margin and phase

Or

Discuss the construction and working principle of a three phase
induction motor. (8)

Sketch the Nyquist plot for the system whose open loop transfer

K
function is given by G(S) H(S)=—————— .
unction is given by G(S) H(S) YA AT
Calculate the range of k for system to be stable. (8)
Discuss the working principle of a servo motor. (8)

Derive the transfer function of an armature controlled DC servo
motor. (8)

Or
Describe the construction and wol.fking of a stepper motor. (10)

Draw the structure of a hydraulic actuator and derive its transfer
function. ’ (6)




