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Seat No.: _____                                                      Enrolment No.______ 
   

GUJARAT TECHNOLOGICAL  UNIVERSITY 
Diploma  Semester -III  Remedial Examination May - 2011 

 

Subject code: 330903           Subject Name: Electrical Machines - I 
Date: 28 /05 /2011                             Time:  02.30 pm – 05.00 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 Authentic 

 

Q.1 (a) Explain methods of Electro-Mechanical Energy Conversion. 07 

 (b) Derive E.M.F. equation of D.C. Generator. 07 

    

Q.2 (a) Explain different losses in D.C. Generator (motor) 07 

 (b) Explain different parts of D.C. Generator. 07 

  OR  

 (b) Define:  

(1) Pole Pitch  (2) Back Pitch   (3) Front Pitch 

(4) Resultant Pitch OR Winding Pitch  (5)Commutator Pitch (6) 

Coil Pitch OR Coil Span      

(7) Single Layer OR    Double layer winding 

07 

    

Q.3 (a) Explain singly excited and doubly excited field system. 07 

 (b) A resistance of the field winding of a D. C. shunt generator is 200Ω, when 

the output of the generator is 100KW. The terminal voltage is 500Volts 

and the generated Emf is 525Volts. Calculate: (1) The Armature 

Resistance  (2) Value of generated voltage when the output is 60KW. 

If the terminal voltage at then is 520Volts. 

07 

  OR  

Q.3 (a) Explain role of electrical energy and uses. Write down advantages of 

electrical energy. 

07 

 (b) The armature resistance of a D.C. shunt motor is 0.048 Ω when motor is 

connected across 125 volts mains, it develops a back Emf of 118 Volts  

(1)  What current does the armature takes? 

(2)  What armature current would be if it were connected across 

 125Volts while stationery? 

(3) What is the counter (back) Emf when armature current is 160  Amp.? 

07 

    

Q.4 (a) Explain different methods of speed control of D. C. Series motor. 07 

 (b) Explain running characteristics of D.C. shunt, series and compound 

motor. 

07 

  OR  

Q. 4 (a) Explain necessity of D. C. Motor starter. Explain three point starter for D. 

C. shunt motor with neat diagram. 

07 

 (b) Explain “BRAKE TEST” of D. C. Motor. 07 

Q.5 (a) Why cooling of transformer is needed? Explain different methods of 

cooling of Transformer. 

07 

 (b) Explain the need of parallel operation of Transformers. State and explain 

the conditions for parallel operation of three phase Transformers. 

07 

  OR  
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Q.5 (a) State and explain different accessories of Transformer. 07 

 (b) A single phase Filament Transformer is required to supply 15A at 6.3 

Volts when operating from 200 Volts, 50 cycles/sec. mains. The core area 

is 9.677 cm
2
 and max. Flux density is 0.867 wb/m

2
, neglecting losses and 

magnetizing current determine 

(1)  Supply Current  

(2)  No. of turns on primary winding  

(3)  No. of turns on secondary winding. 

07 

 

 

5|`Gv!5|`Gv!5|`Gv!5|`Gv!    V .,[S8=M v DLS[GLS, V[G� " ~5F\TZGL ZLTM ;DHFJMP 07 

    A 0LP;LP HGZ[8ZG\] JLHvRF,SvA/G\] ;}+ D[/JMP 07 

       

5|`GvZ5|`GvZ5|`GvZ5|`GvZ    V 0LP;LP HGZ[8Z sDM8Zf DF\ YTF\ H}NFvH}NF ,M;L; ;DHFJMP 07 

    A 0LP;LP HGZ[8Z GF H}NFvH}NF 5F8"; ;DHFJMP 07 

     VYJFVYJFVYJFVYJF  

    A jIFbIF VF5Mo 
(1) 5M, 5LR (2) A[S 5LR (3) O|g8 5LR (4) ZLh,8g8 5LR VYJF JF.g0LU 5LR  
(5) SdI]8[8Z 5LR (6) SM., 5LR VYJF SM., :5FG  (7) ;L\U, ,[IZ VG[ 0A, ,[IZ JF.g0LU 

07 

       

5|`Gv#5|`Gv#5|`Gv#5|`Gv#    V ;L\U,L V[S;F.8[0 VG[ 0A,L V[S;F.8[0 OL<0 ;L:8D ;DHFJMP 07 

    A V[S 0LP;LP ;g8 HGZ[8ZGF OL<0 JF.g0LUG\] 5|lTZMW 200Ω K[P HIFZ[ HGZ[8ZG\] VFp85]8   100K

W K[P 8DL"G, JM<8[H 500Volts K[P VG[ HGZ[8[0 .PV[DP V[OP 525Volts  K[P TM U6TZL SZMo 
(1)VMD["RZ Z[;L:8g; (2)HM VFp85]8 60KW  CMI VG[ 8DL"G, J[<8[H 520Volts CMI tIFZ[ H
GZ[8[0   JM<8[HG\] D}<I XMWMP 

07 

     VYJFVYJFVYJFVYJF  

5|`Gv#5|`Gv#5|`Gv#5|`Gv#    V .,[S8=LS, V[GÒ GM ZM, VG[ p5IMUM ;DHFJMP .,[S8=LS, V[GÒ"GF OFINF ,BMP 07 

    A V[S 0LP;LP Xg8 DM8ZG\] VFD["RZ Z[;L:8g; 0.048Ω K[P HIFZ[ DM8ZG[ 125Volts 

;%,FI ;FY[ HM0JFDF\ VFJ[ K[ T[ A[S .PV[DPV[OP 118Volts 0[J,M5 SZ[ K[P 
(1) VFD["RZ S[8,M SZ\8 ,[X[m 
(2)HIFZ[ VFD"[RZ l:YZ CMI VG[ T[G[ 125Volts ;FY[ HM0JFDF\ VFJ[ tIFZ[ VFD["RZ SZ\8 S[8,M CX[m 
(3) HIFZ[ VFD["RZ SZ\8 160Amp.CMI tIFZ[ A[S .PV[DPV[OP S[8,M CX[m 

07 

       

5|`Gv$5|`Gv$5|`Gv$5|`Gv$    V 0LP;LP ;LZLh DM8ZGL :5L0 S\8=M,GL H}NLvH}NL ZLTM ;DHFJMP 07 

    A 0LP;LP ;g84 ;LZLh VG[ Sd5Fpg0 DM8ZGL ZGL\U S[Z[S8[ZL:8LS ;DHFJMP 07 

        VYJFVYJFVYJFVYJF     

5|`Gv$5|`Gv$5|`Gv$5|`Gv$    V 0LP;LP DM8Z :8F8"ZGL H~ZLIFT ;DHFJMP 0LP;LP Xg8 DM8Z DF8[G\] #v5M\.8 :8F8"Z :JrK   VFS'lT NM
ZLG[ ;DHFJMP 

07 

    A 0LP;LP DM8ZGM cA|[S 8[:8c ;DHFJMP 07 

       

5|`Gv55|`Gv55|`Gv55|`Gv5    V 8=Fg;OMD"ZDF\ S],L\UGL H~ZLIFT XF DF8[ K[m 8=Fg;OMD"ZG[ S],L\U SZJF DF8[GL H}NLvH}NL ZLTM;DHFJM 07 

    A 8=Fg;OMD"ZG[ 5[Z[,,DF\ HM0JFGL H~ZLIFT ;DHFJMP Y|LvO[.h 8=Fg;OMD"ZG[ 5[Z[,, s;DF\TZf DF\ HM0JF
 DF8[GL XZTM ;DHFJMP 

07 

     VYJFVYJFVYJFVYJF     

5|`Gv55|`Gv55|`Gv55|`Gv5    V 8=Fg;OMD"ZGL H}NLvH}NL V[;[;ZLh H6FJM VG[ ;DHFJMP 07 

    A V[S ;L\U, O[.h OL,MD[g8 8=Fg;OMD"Z  15A, 6.3 Volts ;%,FI SZ[ K[P HIFZ[ T[G[ 200 

Volts,50cycles/sec.  ;FY[ HM0JFDF\ VFJ[ K[P SMZG\] 1F[+O/ 9.677cm
2
 

K[P DCTD O,S; 0[g;L8L 0.867wb/m
2K[P ,M;L; VG[ D[uG[8F.hL\U SZ\8G[ G U6TF\    XMWMo 

(1)  ;%,FI SZ\8  
(2) 5|F.DZL JF.g0L\U 5ZGF VF\8FGL ;\bIF  
(3) ;[Sg0ZL JF.g0LU 5ZGF VF\8FGL ;\bIFP 

07 
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