
ASSIGNMENT 1 

ELECTRICAL MACHINES-II (ELPC402) 

Q1. A 3-phase, 50 Hz induction motor has a full-load speed of 1440 rpm. For this motor, 

calculate the following: 

(a)  Number of poles [Ans. 4(1/6), 4poles] 

(b)  full-load slip and rotor frequency [Ans 0.04, 2 Hz] 

(c) Speed of stator field with respect to (i) stator structure and (ii) rotor structure. [Ans 

1500 rpm, 60 rpm] 

(d) Speed of rotor field with respect to (i) rotor structure (ii) rotor structure and (iii) stator 

field. [Ans 60 rpm, 1500 rpm, 0] 

Q2. A 6-pole, 50 Hz, 3-phase Induction motor running on full load develops a useful torque of 

150 Nm at a rotor frequency of 1.5 HZ. Calculate the shaft power output. If the mechanical 

torque lost in friction be 10 Nm. Determine (a) rotor copper los (b) the input to the motor 

(iii) the efficiency. [Ans 0.5026 kW, 17.4546 kW, 87.29%] 

Q3. The power input to the rotor of 440 V, 50 HZ, 6-pole, 3-phase induction motor is 80 kW. 

The rotor emf is observed to make 100 complete alternations per min. Calculate (a) the slip 

(b) the rotor speed (c) the mechanical power developed (d) the rotor copper loss per phase 

(e) the rotor resistance per phase if the rotor current is 65A.  [Ans 0.033p.u, 966.7 rpm, 

77333W or 103.66 HP, 889W, 0.2104Ω] 

Q4. A small squirrel cage induction motor has a starting current of six times the full-load current 

and a full-load slip of 0.05. Find in p.u of full load values, the current (line) and starting 

torque with the following methods of starting 

         (a) direct switching  [Ans Is = 6 p.u and Ts=1.8] 

         (b) stator-resistance starting with motor current limited to 2p.u [Ans Is = 2 p.u and Ts = 

0.2 p.u] 

         (c) Autotransformer starting with motor current limited to 2p.u [Ans Is(line) = 0.67 p.u, Ts 

= 0.2 p.u] 

         (d)  Star-delta starting [Ans Is = 2 p.u, Ts = 0.6 p.u] 

         (e)  What autotransformer ratio would give 1 p.u starting torque [Ans Ts = 1p.u and x = 

0.745] 

Q5.  A 6-pole 50 Hz, 3-phase induction motor has a rotor resistance of 0.25 Ω per phase and a 

maximum torque of 10 Nm at 875 rpm. Calculate (a) the torque when the slip is 5 % and 

(b) the resistance to be added to the rotor circuit to obtain 60 % of the maximum torque at 

starting. Explain why two values are obtained for this resistance. Which value will be used? 

The stator impedance is assumed to be negligible.[Ans Rext = 0.417, 5.75 Ω, Value used = 

0.417 Ω] 

Q6. A 3-phase Induction motor has a starting torque of 100 % and a maximium torque of 200 % 

of the full load torque. 

        Find 

        (a) slip at maximum torque 

        (b) full-load slip 

        (c) rotor current at starting in p.u of full load rotor current. 

        Neglect the stator impedance 

          [Ans smax,T = 0.268, sfl  = 0.072, 3.72] 


