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Q-1) A 220-V, three-phase, two-pole, 50-Hz induction motor is running at a slip of 5 percent. Find;
(a) The speed of the magnetic fields in revolutions per minute

(b) The speed of the rotor in revolutions per minute

(c) The slip speed of the rotor and the rotor frequency in hertz.
Q-2) A 460-V, 25hp, 60Hz, four pole, Y-connected wound-rotor induction motor has the following impedances in ohms per phase referred to the stator circuit.


R1=0.641Ω
R2=0.332Ω 
X1=1.106Ω
X2=0.464Ω
and
XM=26.3Ω

(a) What is the maximum torque of the motor? At what slip and speed does it occur?

(b) What is the starting torque of the motor?

(c) When the rotor resistance is doubled, what is the speed at which the maximum torque now occurs? What is the new starting torque of the motor?
Q-3) Calculate the rotor power dissipation for a three-phase, 460-V, 60 Hz, 4-pole induction motor with an armature resistance 0f 0.056 Ω operating at a speed of 1738 r/min and with an input power of 47.4 kW and a terminal current of 76.2 A.

Q-4) A three-phase Y-connected 220V (line-to-line), 7.5 kW, 60 Hz, 6-pole induction motor has the following parameters values in Ω/phase referred to the stator.
R1=0.296 Ω,
R2=0.144 Ω
X1=0.503 Ω
X2=0.209 Ω
Xm=13.25 Ω

The total friction, windage and core losses may be assumed to be constant at 403 W independent of the load. For a slip of 2 percent compute the speed, output torque and power, stator current, power factor and efficiency when the motor is operated at rated voltage and frequency.

Q-5) A three-phase, 460-V, 60 Hz, 4-pole, 500-hp wound rotor induction motor, with its slip-rings short-circuited, has the following properties;

Full load slip= 1.5 %;
   Rotor I2R at full load torque=5.69 kW;
Slip at maximum torque=6%

Rotor current at maximum torque= 2.82I2,fl ,where I2,fl is the full-load rotor current
Torque at 20 percent slip= 1.2Tfl , (Tfl is full-load torque) and Rotor current at 20percent slip=3.95I2,fl

If the rotor-circuit resistance is increased to 5 Rrotor by connecting noninductive resistances in series with each rotor slip ring, determine (a) the slip at which the motor will develop the same full-load torque; (b) total rotor circuit I2R loss at full-load torque; (c) horsepower output at full-load torque;    (d) slip and rotor current at maximum torque; (e) starting torque; (f) rotor current at starting. Express the torques and rotor currents in per-unit (pu) based on full-load torque values.
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