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Seat No.: __________                                                Enrolment No._____________   

GUJARAT TECHNOLOGICAL UNIVERSITY 
Diploma Engineering Semester –IV Examination Dec. - 2011 

Subject code: 340902                                       Date: 08/12/2011 

Subject Name: Electrical Machine-II 

Time:  10.30 am – 1.00 pm                                      Total Marks: 70 
Instructions: 

1. Attempt all questions.  

2. Make suitable assumptions wherever necessary. 

3. Figures to the right indicate full marks. 

4. English version is considered Authentic. 

Q.1 (a) Draw and explain the equivalent circuit of induction motor. 07 

 (b) Why starter is necessary for 3-phase induction motor? Explain Auto-

Transformer starter with diagram. 

07 

Q.2    

 (a) List the methods to control the speed of 3-phase induction motor. Explain with 

diagram ‘Kramer Method’ of speed control. 

07 

 (b) The output of a 3-phase, 50Hz,4 pole induction motor is 18.65 KW. The 

friction and windage losses are 2.5 % of the output. The full load slip is 4 %. 

Calculate: 

(1) Rotor copper loss                   (3) The shaft torque 

(2) The Rotor input                      (4) The gross torque 

07 

  OR  

 (b) A 3 phase - 4 pole, star connected alternator has 60 slots with 2 conductors per 

slot. The pitch of the coil is 3 slots less than the pole pitch. The flux per pole is 

125 mWb, sinusoidially distributed. Calculate the induced emf of the alternator 

for the frequency of 50Hz. 

07 

Q.3    

 (a) Derive EMF equation of an alternator. 07 

 (b) Draw and explain construction of alternator. 07 

  OR  

Q.3 (a) What is synchronising? Write down conditions for synochronising one 

alternator with infinite busbars or another alternator. Explain ‘One dark & two 

bright’ lamps method of synchronising with diagram. 

07 

 (b) Define with reference to an alternator. 

(1) Single layer winding    (2) Two layer winding 

(3) Concentrated winding  (4) Full pitch winding 

(5) Short pitch winding     (6) Pitch factor (Kp) 

(7) Distribution factor (Kd)        

07 

Q.4    

 (a) State different methods of starting synchronous motor. Explain any one of them. 07 

 (b) What is ‘V’ curves of synchronous motor? How it is obtained in a laboratory. 07 

  OR  

Q. 4 (a) Explain the principle of operation of synchronous motor. 07 

 (b) Compare induction motor with synchronous motor. 07 

Q.5    

 (a) Why single phase induction motor is not self-starting? Explain with diagram 

‘shaded pole’ single phase Induction motor. 

07 

 (b) Write construction and working of Schrage motor. 07 

  OR  

Q.5 (a) Explain Resistance start induction run type single phase induction motor. 07 

 (b) Explain the construction of AC series motor. 07 
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5|`Gv!5|`Gv!5|`Gv!5|`Gv!    V >g0S;G DM8ZGM ;DT}<I lJH 5ZL5Y NMZM VG[ ;DHFJMP 07 

    A Y|LvO[.h >g0S;G DM8;" DF8[ :8F8"Z XF DF8[ H~Z K[m VM8Mv8=Fg;OMD"Z :8F8"Z 0FIFU|FD ;F
Y[ ;DHFJMP 

07 

       

5|`GvZ5|`GvZ5|`GvZ5|`GvZ    V Y|LvO[.h .g0S;G DM8ZGL h05 lGI\+6 SZJFGL ZLTM H6FJMP :5L0 S\8=M,GL ccS|[DZ ZLTcc 
 0FIFU|FD ;FY[ ;DHFJMP 

07 

    A V[S Y|L O[.h4 5_ C8"h4 $v5M, >g0S;G DM8Z GM VFp85]8 !(P&5 lSPJMP K[P 3QF"6 VG[  
  lJg0[H ,M;L; VFp85]8GF ZP5@ K[P O},v,M0 :,L5 $@ K[P TM U6TZL SZMo 
s!f ZM8Z SM5Z ,M;  s#f XFO8 8MS" 
sZf ZM8Z .G5]8    s$f U|M; 8MS" 

07 

     VYJFVYJFVYJFVYJF  

    A V[S Y|L O[.hv$ 5M,4 :8FZ SG[S8[0 VM<8ZG[8ZDF\ &_ BF\RF K[P VG[ V[S :,M8DF\ A[ S\0S8;"
 K[P SM.,GL 5LR4 5M, 5LR SZTF\ #v:,M8 VMKL K[P O,; 5|lT 5M, !Z5 DL,L J[AZ K[ V
G[ ;LgI];M.0LV,L 0L:8=LaI]8[0 K[P TM 5_ C8"hGL O=MSJg;L DF8[ VM<8ZG[8ZDF\ .g0I]; YTF  
  .P V[DP V[OP GL U6TZL SZMP 

07 

5|`Gv#5|`Gv#5|`Gv#5|`Gv#       

    V VM<8ZG[8Z DF8[GF .PV[DPV[OP G\] ;}+ ;FlAT SZMP 07 

    A VM<8ZG[8ZGL ZRGF VFS'lTGL DNNYL ;DHFJMP 07 

     VYJFVYJFVYJFVYJF  

5|`Gv#5|`Gv#5|`Gv#5|`Gv#       

    V l;\S|MGF.hL\U V[8,[ X\]m V[S VM<8ZG[8ZG[ VG\T A;AFZ VYJF ALHF VM<8ZG[8Z ;FY[     
  l;\S|MGF.h SZJF DF8[GL XZTM ,BMP l;\S|MGF.hL\U SZJFGL ccV[S 0FS"vA[ A|F.8cc ,[d5 GL 
   ZLT 0FIFU|FD ;FY[ ;DHFJMP 

07 

    A jIFbIF VF5Mo 
s!f ;L\U, ,[IZ JF.g0L\U  sZf 8]v,[IZ JF.g0L\U 
s#f Sg;g8=[8[0 JF.g0L\U   s$f O},v5LR JF.g0L\U 
s5f XM8"v5LR JF.g0L\U   s&f 5LR O[S8Z sKpf 
s*f 0=L:8=LaI]XG O[S8Z sKdf 

07 

       

5|`Gv$5|`Gv$5|`Gv$5|`Gv$       

    V l;gS|MG; DM8ZG[ :8F8" SZJFGL H}NLvH}NL ZLTM H6FJMP T[DF\YL SM.56 V[S ;DHFJMP 07 

    A l;gS|MG; DM8ZGL  ‘V’SJ"; X\] K[m ,[AMZ[8ZLDF\ T[ S[JL ZLT[ D[/JL XSFI ;DHFJMP 07 

        VYJFVYJFVYJFVYJF     

5|`Gv$5|`Gv$5|`Gv$5|`Gv$       

    V l;gS|MG; DM8ZGM SFI"SFZL l;wWF\T ;DHFJMP 07 

    A >g0SXG DM8Z VG[ l;gS|MG; DM8Z JrR[GL ;ZBFD6L SZMP 07 

       

5|`Gv55|`Gv55|`Gv55|`Gv5       

    V ;L\U,vO[.h .g0S;G DM8Z ;[<Ov:8F8L"U XF DF8[ GYLm T[G[ ;[<Ov:8F8" S[JL ZLT[ AGFJJF
DF\ VFJ[ K[m ;[0[0 5M, >g0;G DM8Z 0FIFU|FD ;FY[ ;DHFJMP 

07 

    A zFU[ DM8ZGL ZRGF VG[ SFI" ;DHFJMP 07 

     VYJFVYJFVYJFVYJF     

5|`Gv55|`Gv55|`Gv55|`Gv5       

    V Z[;L:8g; :8F8" .g0S;G v ZG 8F.5 ;L\U, O[.h .g0S;G DM8Z ;DHFJMP 07 

    A V[;L ;LZLh DM8ZGL ZRGF ;DHFJMP 07 
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