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Seat No:___________       Enrolment No:________ 

 

GUJARAT TECH�OLOGICAL U�IVERSITY 
Diploma Sem- II examination June-2009 

Subject code: 320009           Subject Name: Electrical Circuit 
Date: 25/6/2009       Time:  10.30 am to 1.00pm 

Instructions:        Total Marks: 70 

1. Attempt all questions 

2. Make suitable assumptions wherever necessary 

3. Figures to the right indicate full marks. 

Q.1  Explain the following questions in brief: 14 

 I Give limitations of ohm’s law.  

 II Explain the term Permeability in magnetic circuit.  

 III Differentiate Dynamically and Statically induced e.m.f.  

 IV Three capacitors of 2µf, 3µf and 6µf are connected in series across 250V dc 

supply. Find out the value of charge on each capacitor. 
 

 V An alternating current is represented by )314sin(7.70 ti = . Find out its 

Maximum value and RMS value. 

 

 VI Define power factor & state its values for pure resistive and pure inductive 

A.C. circuits. 
 

 VII State advantage of 3-phase system over single phase system.  

Q.2 (a) Prove that no power consumed in pure capacitor. 07 

 (b) State and explain the Kirchoff’s voltage law with suitable example. 07 

  OR  

 (b) Give comparison between Electrical circuit and Magnetic circuit. 07 

Q.3 (a) Derive the expressions for converting delta connected network in to equivalent 

star connected network 
05 

 (b) State and explain Faraday’s laws of electromagnetic induction. 05 

 (c) Find out the value of current supplied by  battery in network of fig.1 04 

  OR  

Q.3 (a) Write short note on Hysteresis loop and state the information we are getting 

from that.  
05 

 (b) Derive the expression for co-efficient of coupling K between two coils. 05 

 (c) A ring of 1 cm
2
 cross sectional area, has cast steel for 100mm length and cast 

iron for 400mm length. Both the parts are separated by 1mm copper piece. A 

ring is wound with coil of 1500 turns. If flux density of 0.5 tesla is to be 

produced in ring, find out the value of current to be passed from coil. The 

relative permeability for cast steel and cast iron are 1100 & 300 respectively. 

04 

Q.4 (a) Define the coulomb’s law and discuss the factors affecting it. 05 

 (b) Derive the expression for charging voltage of capacitor. 05 

 (c) Define: (1) Form factor (2) Peak factor (3) Phase (4) Phase difference 04 

  OR  

Q.4 (a) Explain R-L series A.C. circuit with vector diagram and obtain equation of 

current 
05 

 (b) Explain the phenomenon of series resonance. Derive the expression for 

resonance frequency in series RLC circuit. 
05 

 (c) A 100Ω  resistance is connected in series with inductance of 0.5 H. The series 

connection is given voltage )45314sin(400 0
+= tv . Find out power factor and 

equation of current in circuit.  

04 

Q.5 (a) Explain active, reactive and apparent power with the help of power triangle. 05 
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 (b) Q factor of parallel circuit. 05 

 (c) Vector A= 25 + j10, vector B= 30- j12. find out A/B. 04 

  OR  

Q.5 (a) Explain the principle of generation of 3-phase voltage. Draw the waveform of 

3-phase sinusoidal e.m.f. 
05 

 (b) Derive the relation between line voltage and phase voltage in balanced three 

phase star system. 
05 

 (c) Explain Admittance method for solving A.C. parallel circuit in brief. 04 

 

   

;}RGF;}RGF;}RGF;}RGF: 
1. AWFH 5|`GF[GF HJFA VF5JF OZHLIFT K[PAWFH 5|`GF[GF HJFA VF5JF OZHLIFT K[PAWFH 5|`GF[GF HJFA VF5JF OZHLIFT K[PAWFH 5|`GF[GF HJFA VF5JF OZHLIFT K[P.  
2. H~Z H6FI tIFH~Z H6FI tIFH~Z H6FI tIFH~Z H6FI tIF\\\\ IYF IF[uI WFZ6FVF[ AF IYF IF[uI WFZ6FVF[ AF IYF IF[uI WFZ6FVF[ AF IYF IF[uI WFZ6FVF[ AF\\\\WJLWJLWJLWJL. 
3. HD6L AFHD6L AFHD6L AFHD6L AFH] NXF"J[, VFH] NXF"J[, VFH] NXF"J[, VFH] NXF"J[, VF\\\\S0F 5|`GF[GF 5}ZF U]6 NXF"J[ K[PS0F 5|`GF[GF 5}ZF U]6 NXF"J[ K[PS0F 5|`GF[GF 5}ZF U]6 NXF"J[ K[PS0F 5|`GF[GF 5}ZF U]6 NXF"J[ K[P 
4. 5|`G5+GL V5|`G5+GL V5|`G5+GL V5|`G5+GL V\\\\U|[HL 5|T VFWFZE}T U6JLPU|[HL 5|T VFWFZE}T U6JLPU|[HL 5|T VFWFZE}T U6JLPU|[HL 5|T VFWFZE}T U6JLP 

 

5|`GP!5|`GP!5|`GP!5|`GP!  GLR[GF 5|`GF[GF 8}\SDF\ HJFA VF5F[P 14 

    1. ;F[CDGF lGIDGL DIF"NF VF[ H6FJF[P  

    2. D[Ug[8LS ;ZSL8 DF8[ 5ZDLIFAL,L8L ;DHFJF[P  

    3. 0FIG[DLS,L .g0I]; .PV[DPV[O VG[ :8[8LS,L .g0I]; .V[DV[O JrR[GF[ TOFJT H6FJF[P  

    4. Z4#4 VG[ & DF.S|F[O[ZF0[GF +6 S[5[;L8Z z[6LDF\ HF[0LG[ Z5_ JF[<8 0LP;LP ;%,FI ;FY[ 
HF[0[,F K[ TF[ NZ[S S[5[;L8Z p5ZGF[ RFH" XF[WF[ 

 

    5. V[S 5|tIFJTL" lJH 5|JFCG]\ ;}+ )314sin(7.70 ti =  K[P TF[ T[GL DCTD lSD\T VG[ 

RMS XF[WF[P 

 

    6. 5FJZ O[S8ZGL jIFbIF VF5F[P X]wW  5|lTZF[W VG[ X]wW  .g0S8ZJF/L V[P;LP ;ZSL8 DF8[ 
T[GL lSD\T H6FJF[P 

 

    7. Y|L O[; 5wWlTGF ;L\U, O[; 5wWlT 5ZGF OFINF H6FJF[P  

5|`GPZ5|`GPZ5|`GPZ5|`GPZ sVf ;FlAT SZF[ S[ X]wW  S[5[;L8Z 5lZ5YDF\ 5FJZG]\ D]<I X}Gi k[p 07 

 sAf lSRF["OGF JF[<8[HGF[ lGID ,BL pNFCZ6 ;FY[ ;DHFJF[P 07 

  VYJFVYJFVYJFVYJF  

 sAf  .,[S8=LS VG[ D[uG[8LS 5lZ5YGL ;ZBFD6L VF5F[P 07 

5|`GP#5|`GP#5|`GP#5|`GP# sVf 0[<YDF\ HF[0[,F G[8JS"G[ T[GF ;DT]<I :8FZDF\ HF[0[, G[8JS"DF\ O[ZJJF DF8[GF ;}+ D[/JF[P 05 

 sAf .,[S8=F[D[uG[8LS .g0SXG V\U[ O[ZF0[GF lGIDF[ ,BL ;DHFJF[P 04 

 sSf VFS'lT v! DF\ NXF"J[, G[8JS"DF\ A[8ZL N|FZF V5FTF[ lJH5|JFC XF[WF[ 04 

  VYJF VYJF VYJF VYJF   

5|`GP#5|`GP#5|`GP#5|`GP# sVf “lC:8Z[;L; ,]5” V\U[ 8}\SGF[\W ,BF[ VG[ T[GF N|FZF S. DFlCTL D/[ K[ T[ H6FJF[P 05 

 sAf A[ SF[., JrR[GF S5,L\U SF[vV[lO;Ig8 “ S[ “ G]\ ;]+ D[/JF[P 05 

 sSf 1 cm
2
 VF0K[NGF z[+O/JF/L ZL\UDF\ !__ DLPDL GL ,\AF. DF8[ SF:8:8L, K[ VG[ $__ 

V[DPV[D ,\AF. DF8[ SF:8 VFIG" K[PAgG[ EFUF[ ! V[DPV[D SF[5ZGF 5L;YL H]NF 5F0JFGF 
VFJ[, K[P ZL\U 5Z !5__ VF\8FJF/L SF[., JL8JFDF\ VFJ[, K[P HF[ ZL\UDF\ _P5 8[;,FGL 
O,S; 0[;L8L pt5G SZJL CF[I TF[ SF[.,DF\YL S[8,F[ 5|JFC 5;FZ SZJF[ 50X[ T[ XF[WF[P SF:8 
:8L, TYF SF:8 VFIG"GL ZL,[8LJ 5:DLIFAL,L8L VG]S|D[ !!__ TYF #__ K[P 

04 

5|`GP$5|`GP$5|`GP$5|`GP$ sVf S],\AG[ lGID  ,BF[ VG[ T[G[ V;Z SZTF 5lZA/M RRF"[ 05 

 sAf S[5[;L8ZGF RFHL’U JF[<8[H DF8[G]\ ;}+ D[/JF[P 05 

 sSf jIFbIF VF5F[P !P OF[D" O[S8Z     ZP 5LS O[S8Z     #P O|[h   $P O|[h 0LSZg; 04 

  VYJFVYJFVYJFVYJF     

5|`Gv$5|`Gv$5|`Gv$5|`Gv$ sVf R-L series V[P;L ;ZSL8 J[S8Z 0FIFU|FD ;FY[ ;DHFJF[P VG[ T[GF lJH5JFCG]\ ;}+ 
D[/JF[ 

05 

 sAf “z[6LVG]GFN ;DHFJF[P RLC ;LZLh ;ZSL8 DF8[ VG]GFN VFS'lT  DF8[G]\ ;}+ D[/JF[P 05 
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 sSf 100Ω  5|lTZF[WGL ;FY[  0.5 H GF .g0S8ZG[ ;LZLhDF\ HF[0JFDF\ VFJ[ K[PHF[0F6G[ 

VF5JFDF\ VFJTF JF[<8[HG[ )45314sin(400 0
+= tv  YL  NXF"JJFDF\ VFJ[ K[P TF[ 5FJZ 

O[S8Z VG[ ;ZSL8GF lJH5|JFCG]\ ;}+ XF[WF[P 

04 

5|`Gv55|`Gv55|`Gv55|`Gv5 sVf V[S8LJ4 ZLV[S8LJ VG[ V[5Z[g8 5FJZ 5FJZ 8=FIU,GL DNNYL ;DHFJF[P 05 

 sAf 5[Z[,, ;ZSL8 DF8[ Q O[S8Z 05 

 sSf J[S8Z A= 25 + j10 VG[ J[S8Z B= 30- j12 TF[ A/B. XF[WF[ 04 

  VYJF VYJF VYJF VYJF      

    5|`Gv55|`Gv55|`Gv55|`Gv5 sVf Y|L O[.h JF[<8[HGF HGZ[XGGF[ l;wWF\T ;DHFJM VG[ Y|L O[.h ;FIG]\;F[IS, .PV[DPV[O GF 
J[JOF[D" NF[ZF[ 

05 

 sAf Y|L O[.h :8FZ HF[0F6 DF8[ ,F.G JF[<8[H TYF  O[.h JF[<8[H JrR[GF[ ;A\W NXF"JTF ;}+ 
D[/JF[P 

05 

 sSf V[P;LP 5[Z[,, ;ZSL8 pS[,JF DF8[ V[0DL8g;GL ZLT 8}\SDF\ ;DHFJF[P 04 
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