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Seat No.: _____                                                      Enrolment No.______ 
   

GUJARAT TECHNOLOGICAL  UNIVERSITY 
Diploma  Semester -IV  Remedial Examination December - 2010 

Subject code: 340902          Subject Name: Electrical Machines - II 
Date: 14 /12 /2010                                Time:  02.30 pm – 05.00 pm 

Instructions:                                                          Total Marks: 70 
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) Why the Starter is necessary to start the Induction Motor? Draw the circuit 

diagram of manually operated Star-Delta Starter with necessary protective 

devices and label all the components. 

07 

 (b) Discuss the main constructional differences of 3-phase Alternators driven by 

(i) Hydraulic turbines and (ii) Steam turbines. 

07 

Q.2    

 (a) State the two types of 3-phase Induction Motor. Explain the difference 

between two clearly. 

07 

 (b) A 3-phase star connected alternator is rated at 1600 KVA;  13500 V.The 

armature effective resistance and synchronous reactance are 1.5 ohms and 30 

ohms respectively per phase. Calculate the percentage voltage regulation at 

full load, 0.8 lagging power factor. 

07 

  OR  

 (b) Calculate the speed and open circuit line voltage of a 4 pole, 3-phase, 50 Hz 

Star connected alternator with 36 slots and 30 conductors per slot. The flux per 

pole is 49.6 mWb and is distributed sinusoidally. 

07 

Q.3    

 (a) Draw the phasor diagrams of Synchronous Motor for lagging, leading and 

unity power factor conditions.  

07 

 (b) Why the starting torque of 1-phase Induction Motor is zero? Explain the 

construction of Shaded Pole Induction Motor. 

07 

  OR  

Q.3 (a) Name the different  methods of starting the 3-phase Synchronous Motor and 

explain any one method. 

07 

 (b) Explain the construction of Schrage Motor. Also explain how the speed can be 

controlled in these motor? 

07 

Q.4 (a) Explain how the Induced Emf in armature winding of an alternator is effected 

by (i) form factor and (ii) winding factors. 

07 

 (b) Draw the connection diagram of a 3-phase A.C. series motor and explain it. 07 

  OR  

Q. 4 (a) Explain the term Slip of an Induction Motor. Also derive the equation for rotor 

frequency in terms of supply frequency and slip.  

07 

 (b) What is the Damper Winding in the Synchronous Motor? Explain the function 

of it. 

07 

Q.5 (a) Draw the torque-speed characteristic of 3-phase Induction Motor and clearly 

indicate and explain the effect of change in rotor resistance. 

07 

 (b) Explain the speed control of 1-phase Induction Motor using electronic circuit. 07 

  OR  

Q.5 (a) State the advantages and disadvantages of Linear Induction Motor. 07 

 (b) What are the “V” curves of a synchronous motor? Draw and explain it at 

different load conditions. 

07 
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5|`Gv!5|`Gv!5|`Gv!5|`Gv!    V >g0SXG DM8¼ G[ RF,] S¼JF DF8[ :8F8"ZGL XF DF8[ H¼}¼ 50[ K[? CFYYL VM%F¼[8 S¼L  

XSFI T[JF :8FZv0[<8F :8F8"ZGL ;\¼Ù6 5âlTVM ;FY[GL ;¼SL8 NM¼L N¼[S EFUGF GFD  

,BM.  

07 

    A (!) CF>0=Ml,S 8AF".G VG[  (Z) :8LD 8AF".G J0[ RF,TF #-O[>H VM<8¼G[8¼ GF  

D]bI TOFJTMGL RRF" S¼M.  

07 

       

5|`GvZ5|`GvZ5|`GvZ5|`GvZ    V #-O[>H >g0SXG DM8¼ GF A[ 5|SF¼M H6FJM.  TYF A\G[GF TOFJTM ;DÔJM. 07 

    A V[S :8FZ HF[0F7JF/F #v O[.H VF[<8ZG[8ZGF Z[8L\U !&__ S[JLV[4 !#5)) JF[<8 K[PT[GF 
VFD["RZGF[ V;ZSFZS VJZF[W VG[ ;LS|F[G[; ZLIS8g; VG]S|D[ !P5 VF[CD; VG[ #_ VF[CD; 
5|lT O[.H K[P TF[ 5}6" EFZ VG[ _P( ,[lU\U 5FJZ O[S8Z[ 8SFJFZLDF\ JF[<8[H Z[uI],[XGGL 
U6TZ SZF[P 

07 

     VYJFVYJFVYJFVYJF     

    A V[S :8FZ HF[0F6JF/]4 $ 5F[,4 #vO[.H4 5_ C[8"h VF[<8ZG[8Z #& BF\RF VG[ BF\RF NL9 #_ 
JFCSF[ WZFJ[ K[P 5F[, NL9 O,S; $)P& DLPJ[AZ K[P H[ ;F.gI];F.0,L JC[\RFI,]\ K[P TF[ T[GL 
:5L0 VG[ VF[5G ;lS"8 ,F.G JF[<8[HGL U6TZL SZMP 

07 

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

    V V[S l;\ÊMG; DM8¼ DF8[ T[GF ,[lU\U, ,L0L\U VG[ I]lG8L 5FJ¼ O[S8¼GF O[h¼ 0FIFU|FD 

NM¼M. 

07 

    A l;\U, O[>H >g0S;G DM8¼ GM :8F8L"U 8F[S"[  X}gI XF DF8[ K[m VG[ X[0[0" 5F[, .g0SXG DF[8ZGL
 ZRGF ;DHFJF[P 

07 

     VYJFVYJFVYJFVYJF  

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

    V #-O[.H ;LS|F[G; DF[8ZGL :8F8L"U 5wWlTVF[GF GFD VF5F[ VG[ SF[. V[S 5wWlT ;DHFJF[P. 07 

    A zFU[ DF[8ZGL ZRGF ;DHFJF[PVF DF[8ZDF\ :5L0 S[JL ZLT[ Sg8=F[, SZL XSFI T[ ;DHFJF[P 07 

       

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

    V VF[<8ZG[8ZGF VFD["RZ JF.g0L\UDF\ .g0I]h YTF .V[DV[O 5Z s!f OF[D" O[S8Z VG[          
sZf JF.g0L\U O[S8Z S[JL ZLT[ V;Z SZ[ K[P T[ ;DHFJF[P 

07 

    A V[S #v O[.h V[P;LP ;LZLh DF[8Z GF[ SG[SXG 0FIFU|FD NF[ZF[ VG[ ;DHFJF[P 07 

        VYJFVYJFVYJFVYJF  

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

    V .g0SXG DF[Z8GL :,L5 ;DHFJF[P TYF ;%,FI O|LSJg;L VG[ :,L5GF ;\A\WDF\ ZF[8Z O|LSJg;LG]\ 
;}+ D[/JF[P 

07 

    A l;\S|F[G; DF[8ZDF\ 0[d5Z JF.g0L\U X]\ K[ m T[G]\ SFI" ;DHFJF[P 07 

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

    V #- O[>H >g0SXG DM8¼GL 8F[S[" :5L0 ,F1Fl6STF NF[ZF[ VG[ ZF[8Z Z[hL:8g;  ¼[hL:8g; DF\ YTF 

 O[¼OF¼ GL V;¼M :5Ú NXF"JM VG[ ;DÔJM.  

07 

    A .,[S8=MlGS; ;ZSL8GL DNNYL !vO[.H .g0SXG DF[8ZG]\ :5L0 Sg8=M, ;DHFJF[P 07 

     VYJFVYJFVYJFVYJF  

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

    V ,LGLI¼ >g0SXG DM8¼GF OFINF VG[ U[¼ OFINF H6FJM. 07 

    A l;\ÊMG;  DM8¼DF\ “V” SJ"h X]\ K[?  H]NL H]NL ,M0 l:YlTV[ T[ NM¼L VG[ ;DÔJM. 07 
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