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w'fmd'i' ^W'fm<& bx‚fkare ;dlaIKfõoh  

jr®I 2015 yd bka miqj meje;afjk úNd. i|yd ilia l< uQ,dlD;s m%Yakj,g

 ms<s;=re i|yd uÛ fmkaùu

I m;%h

		
	 m%Yak	 ms<s;=r	 m%Yak	 ms<s;=r		
	 wxlh			   wxlh		  	
	

     	01.	 '''''''''	 26.	 '''''''''	

	 02.	 '''''''''	 27.	 '''''''''		

	 03.	 '''''''''	 28.	 '''''''''		

		 04.	 '''''''''	 29.	 '''''''''		
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	 17.	 '''''''''	 42.	 '''''''''
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	 20.	 '''''''''		 45.	 '''''''''

	 21.	 '''''''''		 46.	 '''''''''
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 w'fmd'i' ^W'fm<& bx‚fkare ;dlaIKfõoh  

jr®I 2015 yd bka miqj meje;afjk úNd. i|yd ilia l< uQ,dlD;s m%Yakj,g

ms<s;=re i|yd uÛ fmkaùu

		

II m;%h 

A  fldgi - jHQy.; rpkd 

1.	 b†˙ fmkqu" me;s fmkqu" ie,eiau hk tl tlla iy tajdfha iDcq odr" ieÛjqkq odr" wdk; odr 

	 ksjer†j we| ;sîu							             ^,l=Kq 10 × 3 = 30)

  	 fmkqu ia:dk.; lr we;s wdldrh ( b†˙ fmkqug tl t,af,a me;s fmkqu msysgd ;sîu iy b†˙ 

	 fmkqug tl t,af,a ie,eiau msysgd ;sîu 				            ^,l=Kq 5 × 2 = 10)

	 ksjer† m˙udKhg we| ;sîu     					        	        ^,l=Kq 05)

	 udk ksjer† wdldrhg fhdod ;sîu  					         	        ^,l=Kq 05)
	

  	 o;a; j.=j ilia ls¯u 	  						                      ^,l=Kq 10)
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2.	 (i)	 1 : 2 : 4  (20 mm) 							              	             ^,l=Kq 04&

 	 (ii) (a)	 fldkal%SÜj, Wm˙u Yla;sh ,nd .ekSu 				         	         ^,l=Kq 04&

   	     (b)	 f;; f.daks t,Su" j;=r ±óu" f;; je,s Ndú;h 			                    ^,l=Kq 04&

 	 (iii)  1.	≥kq fjdIr® spring washer  Ndú;h 

	      2.	 rnr® fldÜg u; iú ls¯u		   				                     ^,l=Kq 08&

	 (iv) 	 ´kEu l,d (phase) jhr® folla udre ls¯u				           	         ^,l=Kq 04&

	 (v) 	 wdrïNl Odrdj ie,lsh hq;= ;rï úYd, fkdjk ksid 		        	         ^,l=Kq 04&

	 (vi)  1.	isÛs;s m˙m: ì|skh (MCB) $ ;dm iy pqïnl mekakqï iaúÉph

		  (Thermal & magnetic protection switch) fhdod .ekSu  

	      2.   fYaI Odrd m˙m: ì|skh (RCCB) $ N+.;h (Earth) fhdod .ekSu                      ^,l=Kq 08&

   (vii)  Ú	  bv m%udKh ms<sn| .egÆjla we;s fkdjk neúka" m<, jeä má Ndú; lr >r®IKh jeälr 

		   .; yels ùu

  	     Ú	     wÆ;ajeähd ls¯fï° wn,ka fldgia bj;a lr noaO ls¯ug we;s yelshdj              ^,l=Kq 04&

   (viii)	       wvq bv m%udKhla ;=< jeä jr®.M,hl má iamr®Y jk neúka ,siaid hdfï yelshdj wju ùu		

					                    				          	         ^,l=Kq 04&

  (ix)  (a)	   bkaOk n,fhka l%shd lrk tka‚ula  				                     ^,l=Kq 04&

	     (b)	   ú≥,s n,h fkdue;s úg jqj o Ndú; l< yels ùu     		                   ^,l=Kq 04&

   (x)   Ú	   cj iïfm%aIKh lrkq ,nk ≥r wju ls¯u

  	      Ú	   iïfma%IK wjia:d .Kk wju lr .ekSu

	          ^cj uQ,slfha isg Ndú;h f;la iDcq f,iu cj iïfm%aIKh&

	      Ú	   moaO;sfha N%uKh jk fldgia i|yd fnda, nre $ frda, nre fh°u

  	      Ú	   N%uKh jk BId iy nre i|yd ,sysis øjH Ndú; ls¯u 

							             ^´kEu lreKq folla i|yd ,l=Kq 04 ne.ska&     ^,l=Kq 08&
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3. (i) 	 ^a&	 mj;akd jQ fyda u;= úh yels ;d;a;aúl .egÆj,g udkj hym; ie,fik f,i úi∫ï 

			   ,nd°fï bx‚fkare Ys,amh we;=<;a l%shdj,shhs'  			        	         ^,l=Kq 04&

			 

  		  ^b&	 .,a hq.h" tfår hq.h" lDIsldr®ñl hq.h" ldr®ñl hq.h" f;dr;=re ;dlaIK hq.h

								         					             ^,l=Kq 04&

   (ii)	 ^a&	 .skaor" frdaoh" f,day" ú≥,sh" wr®O ikakdhl" g%dkaisiagrh jeks fidhd .ekSï

													                     ^,l=Kq 04&	

	

      	 ^b&	 lïuf,a Ndú; uhsk yu fjkqjg ú≥,s jdhq mqUqqj (blower) fhdod .ekSu" mkays| fhdod f.k 

			   ;,am; u; wl=re igyka lr lΩ ue°fï ;dlaIKh neyer ù ;Ska; fhdod .;a mEfkka 

			   lvodish u; ,sùfï ;dlaIKh 					        	         ^,l=Kq 04&

   

   (iii)	 1' 	 ≥r®j, wdf,dalh (Poor lighting)
		  2'	 kshñ; m˙† ksIamdokh fkdl< fyda iSreudre fkdl< WmlrK 

		  3'	 ks;r nr tiùu 

		  4'	 jer† b˙hõ 

		  5'	 tlu ldr®hfha ks;r fh°u 

		  6'	 wmyiq b˙hõj,ska jev ls¯u  						            			 

			   ^fuu ms<s;=re w;=frka y;rla i|yd ,l=Kq 02 ne.ska&		      	         ^,l=Kq 08&

    (iv)  1' 	 jev lrk ia:dkhl we;s úh yels wdmod wjia:d ms<sn|j ±kqj;a ù isàu

		  2'	 wfkl=;a wh ±kqj;a ls¯u 

		  3'	 wk;=re ix{d m%or®Ykh ls¯u  

		  4'	 wdrlaIl jegj,a iy wdrlaIl ndOl

		  5'	 jevlrk ia:dkfha ksjer† l<ukdlrKh 

			   ^fuu ms<s;=re w;=frka y;rla i|yd ,l=Kq 02 ne.ska&		    	         ^,l=Kq 08&

	

    (v)   		

.sks jr®.h 

.sks ksjk WmlrKfha jr®Kh yd wka;r®.;h

r;= 

^c,h& 

(water)

,d ly 

^fmk& 

(foam) 

lΩ

 ^ldnkavfhdlaihsâ& 

(CO2)

ks,a 

^úh<s l=vq&

(dry powder)

lv∞is $ ,S $ fr†ms<s √ √ √ √

fmÜr,a $ N+ñf;,a $ bá $ 

;Ska; $ .%Sia
× × √ √

ú≥,s × × √ √

hka;% yd jdyk × × √ √

	
	 fhdod we;s √ ,l=Kq ixLHdj 10g jvd jeä kï fuu fldgig ,l=Kq fkd,efí' 

											                     ^,l=Kq 20&

    (vi)	 1.   /pÜgqj Ndú;fhka muKla wdudkh iSre udre ls¯u

          	 2.   ñkqï mDIaGj,g y˙hdldrj iy ,ïnj" ueksh hq;= udkh ;eîu

       	 3.   uQ,dxl f∞aI we;akï igyka lrf.k" mdGdxl ksjer† ls¯u

	      ^fuu ms<s;=re w;=frka folla i|yd ,l=Kq 02 ne.ska&			       	         ^,l=Kq 04&
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    (vii)	 C = aF + b f,i .ksuq' fuys a iy b ksh; fõ' 

	 øjdxlfha°     0 = 32a + b   1  

	 ;dmdxlfha° 100 = 212a + b 2  

	 1   iy 2   ka" a  = 5 
9

 iy b  = 160
 9

 fõ'

	 ∴ C  = 5 F
9

 − 160
 9

 = 5  (F − 32) 
9

               úl,am l%uh ( 

	   µerkayhsÜ m˙udKfha mdGdxlh F jk úg øjdxlfha isg we;s fn≥ï .Kk F − 32°fõ'  µerkayhsÜ

	   m˙udKfha fn≥ï 180la fi,aishia m˙udKfha fn≥ï 100lg iul jk ksid" 

	    C  =  100
180

 (F − 32°) = 5  (F − 32°) 
9

 fõ'   				                     ^,l=Kq 04&

4. (a) (i)	 flaj, iajdñ $ ;ks mqoa., jHdmdrhls' 				         	         ^,l=Kq 02&

      (ii)	 by< .=K;ajfhka hq;= íf,dla .,a ksIamdokh ls¯u

			   úYd, md˙fNda.sl ms˙ila isàu					           	         ^,l=Kq 04&

  (b)   (i)	 1890 yjq,a wd{d mk; 				          		       	         ^,l=Kq 02&

    	  (ii) 	 kj ;r.lrejka fj<|m,g we;=Ωùu 

			   íf,dla .,a fjkqjg Ndú; l< yels úl,am" fj<|m,g y∫kajd °u

			   WoaOukh by< hdu $ wdodhï uÜgu wvqùu

			   nexl= úiska ksjdi $ b†ls¯ï i|yd imhkq ,nk Kh iSud ls¯u

					     ^ms<s.; yels ´kEu lreKq follg ,l=Kq 02 ne.ska& 	                  ^,l=Kq 04&	

		

      (iii)	 íf,dla .,l ñ, 

			   wdfoaYl NdKavj, ñ, 

			   md˙fNda.sl wdodhu 

			   md˙fNda.sl reÑh 

							         ^´kEu lreKq ;=klg ,l=Kq 02 ne.ska& 	         ^,l=Kq 06&	

	 (iv) Ú	 mj;sk ia:djr j;alï úlsKSfuka 

		     Ú	 yjq,alrejkaf.ka wu;r m%d.aOkh /ialr .ekSfuka 

		     Ú	 r|jd.;a ,dN Ndú;fhka 

				             	        ^´kEu lreKq follg ,l=Kq 02 ne.ska& 	      	         ^,l=Kq 04&	

	

      (v) 1.  ia:djr ms˙jeh 		  udisl ìï l=,sh   		  re' 60 000	         ^,l=Kq 02&	

					     udisl hka;% kv;a;=	    	 re' 30 000	           ^,l=Kq 02&

						      udisl fõ;k			   re' 26 000	             ^,l=Kq 02&

						      ia:djr ≥rl:k .dia;=		  re' 10 000	             ^,l=Kq 02&

						      tl;=j			        
re' 126 000

                  ^,l=Kq 02&
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		  2.   úp,H ms˙jeh 		  wuqøjHj, ñ, 			  re' 22		           ^,l=Kq 02&		

					     Y%uh 		     	         	re' 08 	                       ^,l=Kq 02&		

					     úp,H fmd≥ ldr®h ms˙jeh	 re' 06		           ^,l=Kq 02&	

						      tl;=j			           re' 36      	       ^,l=Kq 02&

 	         

		  3.  iyNd.h	  	 = 	 úl=Kqï ñ, −  úp,H ms˙jeh			         ^,l=Kq 02& 

					     =	 re' 42  −  re' 36				          
					     =	 re' 6						               ^,l=Kq 02&

	     4.   ,dN iuÉf√ok ,laIHh 	 =   	 ia:djr ms˙jeh $ iyNd.h 		        ^,l=Kq 02&

						      =  	 re' 126 000 /  re' 6	  	                     
						      =  	 tall 21 000				             ^,l=Kq 02&

											                             			 
	 5.   tallhl úl=Kqï ñ, jeä ls¯u 			         			        

		      tallhla ksmoùug jehjk úp,H ms˙jeh wvq ls¯u 	

		      ia:djr ms˙jeh wvq lsrSu  							             ^,l=Kq 02&		

  				    ^´kEu tla lreKlg ,l=Kq 02&
	

   (vi)  
mshjr                   wruqK $ ldr®hh 

(2)   fj<|mf<ys ;;a;ajh" ;r.lrejka wd° ishÆ wxYj, 	

jr®;udk ;;a;ajh we.hSu  		            ^,l=Kq 02&	

(3)    m%;Y≥ (SWOT) ú.%yh 	                                                   ^,l=Kq 02&	
   

(4)  wf,úlrK ie,iqfuka <Ûd lr .ekSug wfmalaIs;	   

wruqKq ia:dms; ls¯u                            ^,l=Kq 02&

(5)    wf,úlrK wruqKq                                                   ^,l=Kq 02&	

(6)  Wml%u l%shdjg k.kafka flfiao hkak       ^,l=Kq 02&	
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B  fldgi - rpkd - ^isú,a ;dlaIKfõoh& 

5. (a) (i)		 ÷	 yevhfï is≥rla ;=<ska fndrh iys; fldgia bj;aùu

		 ÷	 tu ia:dk ksjer† f,i iqixykh fkdùu

		 ÷	 ñY%Kfha neiau (slump) wjYH m%udKh fkd;sîu ksid iEu ia:dkhlgu ñY%Kh .uka 

			  fkdls¯u

		 ÷	 lïì jeäùu ksid iqixyk WmlrKh ishÆu ia:dkj,g <`.d fkdùu

							                  ^tla lreKla i|yd ,l=Kq 03 ne.ska ,l=Kq 09&

	

      (ii)	  ÷	 jer .ekajqï i|yd ;sìh hq;= jeiau (cover) m%udKj;a fkdùu

		 ÷	 u;=msg ;e,Sï$ b˙ ;e,Sï ;=<ska c,h ldka≥ùu

		 ÷	 u;=msg mΩ≥ùï yryd jer.ekajqï lïì m˙irhg ksrdjrKh ùu

	  ÷	 Ndú; lrk ,o lïì u< ne`° ;sîu

	  ÷	 Ndú; l< fldkal%SÜ ñY%Kh ksis m%ñ;shg fkd;sîu ksid ta yryd we;=<g c,h ldka≥ ùu	

	             					        ^tla lreKla i|yd ,l=Kq 03 ne.ska ,l=Kq 09&	

    (iii)	 fldkal%SÜ ñY%Kh

		 ÷ 	 kshñ; m%ñ;sfhka hq;= wuqøjH Ndú; ls¯u

		 ÷ 	 tajd kshñ; wkqmd;j,g" wjYH m%udKhg" wjYH m%ñ;shg ^ñY%K ;;a;ajh& ñY% ls¯u		

	          

	 ;ekam;a ls¯u

		 ÷ 	 yevhfï is≥re fkdue;sùu yd wjYH Yla;sh ;sîu

		 ÷ 	 lïì i|yd we;s jeiqï .,a (cover blocks) kshñ; m%udKhg yd iq≥iq mr;rhg ;eîu

		 ÷ 	 lïì tlg tl;= fkdjk f,i fyd¢ka .eg.id ;sîu

		 ÷ 	 Ndú; lrk lïì u<lEïj,ska f;drj ;sîu

		 ÷	 ñY%Kfha rΩ iudydr fjka fkdjk f,i ;ekam;a ls¯u ^by< isg w; fkdye¯u&
							    

	 iqixykh

	 ÷ 	 iEu ia:dkhlu taldldrj iqixykh ls¯u ^jr®.M,h $ .eUqr&

	 ÷ 	 kshñ; ld,hla iqixykh ls¯u

	 ÷ 	 fmr fldkal%SÜ l< ia:dkj,° lïìj, fkdjefok fia iqixykh ls¯u

	 moï ls¯u

	 ÷ 	 weú°ug yelsjk wjia:dfõ° c,fhka f;óu wdrïN ls¯u

	 ÷ 	 jeáhla ne`o c,h mqrjd †k 07la ;eîu ^îïj, yevhï me;s .,jd&

	 ÷ 	 j;=r ne`°u l< fkdyels ia:dkj, f;; f.daks T;d ks;ru f;;a ls¯u

			  ^f;;ukh †k 07la r|jd .ekSu&

							                 ^tla fldgila i|yd ,l=Kq 06 ne.ska ,l=Kq 24&

   (b) (i)	  u< nr ^w„ú Ndr&

		 i∞ld,slj mj;sk Ndr fukñka ye¢kafõ' w;a;sjdrï ì;a;s" l=Ækq" ;,d`o" nd,al" jy, rduqj 

		 wd° ;u nrg wu;rj ndysr Ndr o ord isák fldgiaj, Ndr" f.dvke`.s,a,l u< nr f,i 

		 ye¢kafõ'

             i, nr ^i„ú Ndr&

	  f.dvke`.s,a,l mj;sk ;djld,sl" pxp, Ndr fukñka ye|skafõ' ksjeishka" .Dy NdKav" 

		 iS,sï" lmrdre" f∞r cfk,a wd° tu fldgfia nr muKla ord isák f.dvke.s,af,a 

		 fldgiaj, Ndr fï .Khg wh;a fõ'

	     md˙i˙l Ndr

	     iq<x" jr®Idj" ysu m;kh" N+ lïmk" .xj;=r" ;dmuh Ndr wd†h'

	     fjk;a Ndr

	     .sks" u< ne`°u" msmsreï" r: jdyk wd†fha lïmk

		   ^Ndrhla kï ls¯u i|yd ,l=Kq 02la o" WodyrKhla i|yd ,l=Kq 02la o" úia;r ls¯u 

		   fjkqfjka ,l=Kq 03la o m˙† Ndr 4 ms<sn|j ,l=Kq 28&	
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      (ii)	

	

msysá fmd<j

lhsre lmrdrej

úh,s mia msrjqu

leg fldkal%SÜ ;Ügqj

m;=,a máh

f;;a ksjdrk jeáh

lhsre neïu
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m;=,a máh (skirting)

f;;a ksjdrk jeáh (DPC)

       úh<s mia msrjqu 

           (Earth filling)

leg fldkal%SÜ ;Ügqj

 (Screed concrete)

   lhsre neïu 

   (Plinth wall)

       msysá fmd<j 

         (G.F.)

     lhsre lmrdrej 

        (Plinth plaster)

		      ^rEm igyk we|Sug ,l=Kq 10 la o" kï ls¯ug ,l=Kq 10la o m˙† ,l=Kq 20&	
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6. T D S Description 
48.82
0.30
0.45

48.82
0.75

48.90
3.0

6.59

36.62

146.70

Excavating trenches,               
300 mm width, not 
exceeding 1 m (D.2.5.1)

rΩ.,a neïu (300 mm rubble 
wall)
Length                         49.12
ddt junction 
  2/½/ 0.300                    0.30

  48.82
height     -       0.45
                       0.30

0.75
wall, 300 mm thickness,        
vertical, 6'' ×  9'' rubbles in 
c.m 1:5 (G.1.1.1)

.fvd,a neïu (225 mm brick 
wall)
Length  -         49.12
ddt junction 
2/½/ 0.225 -      0.22

                      48.90
height - 3m
walls, thickness 225 mm     
vertical, common bricks in  
cement motar 1:5 English 
bond
(G.1.1.1)

T D S Description 

Referring SLS 573 
^ñkqï .ekSfï whs;u& 

  1' w;a;sjdrï ldKq lemSu

   (excavation trenches)
 2' 300 mm rΩ.,a neïu

   (300 mm rubble wall)
 3' 225 mm .fvd,a neïu

    (225 mm brick wall)

Mean girth uOH †. 

   2/12                  24.00
      3/8                    24.00 

                 48.00
 ì;a;s >klu tl;= ls¯u 

  10 / ½ / 0.225           1.12 

                               49.12
w;a;sjdrï ldKq lemSu

(Excavation trenches)
centre length            49.12
ikaê wvq ls¯u 

   2/½/ 0.300              0.30

                               48.82
width      -                  0.30
height     -                  0.45

jHdmD;sfha ku      :- 
ie,iqï wxlh       :- 

ms<sfh, lrk ,oafoa  :- 
†kh	                    :- 

         

										                           ^,l=Kq 90&	

	

  ,l=Kq ,nd °fï mshjr 

			       	      Calculation            Description 	       Dimensions 

(1) 	 Excavation 			   10		  10			   05                     ^,l=Kq 25&

(2) 	 Rubble wall 			   10		  10			   05   	             ^,l=Kq 25&	

(3) 	 Brick wall 			   10		  10			   05                     ^,l=Kq 25&

	 Page numbering 		  02 	  		
	 Take Off list 			   05			 
	 Main Description 		  04	    	   	
	 Spacing/ Cancelling  		  02	     	                                  wu;r    ^,l=Kq 15&

	 Closing 			   02			 

- 01 - - 02 - 
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C  fldgi - rpkd - ^hdka;%sl ;dlaIKfõoh& 

7. (i)	 wuqøjHh - uD≥ jdfka							                         

   		  .=Kdx. fol ne.ska  	

	  	     Ú	 A  i|yd - lemSu" ú°u" f.jd ±óu" frda,a ls¯u we;s ksid ;kH;dj yd wd;kH;dj 		

						            

 		      Ú	 B  i|yd - lemSu" ;e,Su we;s ksid ;kH;dj" iqúldr®h;dj 		       

 		     Ú	 C  i|yd - lemSu" ú°u" f.jd ±óu" frda,a ls¯u we;s ksid ;kH;dj yd wd;kH;dj  		
						            

	

   (ii)	 uekSu yd i,l=Kq ls¯u 

		  			   A  ys 20 mm  m<, me;af;a ksoyia fl<jr isg 5 mm  yd t;eka isg

		

155

		  10 mm  jk fia fr®Ld folla uqΩ uÜgu Ndú; lr w|sk lgqfjka 

					     we|Su 							            

   

  

		  		
					     fuys †. jeä me;af;a by<ska yd my<ska 5 mm  ne.ska jk fia odrj,g

					     iudka;r fr®Ld folla we|Su

		
P

R

Q

					     25 mm  me;af;a uOH fr®Ldj we|Su 

					     P, Q, R  hk ,laIH ;=k ue† fmxÑfhka i,l=Kq ls¯u 

		  (B)	 is≥re ú°u   -  	4 mm  jQ weUreï ú≥ï lgqj nxl= ú≥ï hka;%fha plalhg iú lr A  
					     fldgi w;a o~q w~qjlska fyda C l,ïmhlska w,a,d is≥re ;=k ú°u 

					     yd ta w;r úáka úg iafkaykh ls¯u

		  (C)	 imrï ls¯u  -  imrï lgqjla wdOdr lrf.k .e<fmk m%udKhg is≥re ;=k imrï ls¯u

		  (D)	 iqug ls¯u   - 	 me;,s mSrla u.ska fyda lrlefjk .sks .,lg we,a,Su Wmfhda.S lrf.k"

					     ú°fï° msg;g fkrd.sh lgq fldfyd,a f.jd bj;a ls¯u

	

 	

   (iii)	   we|.ekSu yd i,l=Kq ls¯u 

  
	  	       	 C  fldgfiys m<, wvq me;af;a ksoyia fl<jr isg 20 mm lska tys odrhg 

					     iudka;rj fr®Ldjla uqΩ uÜgu yd w|sk lgqj wdOdrfhka we| .ekSu
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	     	 fuu fr®Ldjg fome;af;a 2 mm ne.ska jk fia iudka;rj ;j;a fr®Ld 

					     folla we|Su

	   X

Y

	 †la me;af;a isg 5 mm  ne.ska ññ f.k †la odr folg iudka;rj w|sk 

					     fr®Ld follska" uq,ska we|s fr®Ld ;=k lemSu

					     uq,ska we|s uOH fr®Ldj yd fome;af;ka we|s fr®Ld fol f√okh jk X yd 

					     Y ,laIH fol ue† fmdxÑfhka i,l=Kq ls¯u 

 		    Ú  	 is≥re ieliSu    -  	 ue† fmdxÑfhka i,l=Kq lr .;a ia:dkj,g 4 mm  lgqj yd 

						      ú≥ï hka;%h Ndú; lr is≥re folla ú°u
 

					       -  	 is≥re foflys fome;af;a we|s fr®Ld folg iaj,amhla by<ska we;=Ω

						      me;a;g jk fia o~q w~qfõ yl= folg w,a,d me;,s lmk lgqj 

						      wdOdrfhka /ySfï l%uhg lmd ueo lÜgh bj;a ls¯u

					      -  	 lmk ,o lÜgfha odr fol me;,s mSrla u.ska f.jd ±ófuka 

						      iqug lr ksjer†j lÜgh ieliSu

					      -  	 C  fldgfia u;=msáka neyerg .sh f,day fldgia ^lgq fldfyd,a& 

						      me;,s mSrla u.ska f.jd bj;a ls¯u

  (iv) (A)    .=Kd;aul ksudjla ,nd .ekSu i|yd

		       Ú	 A yd C fldgia foflys mqreoaok fldgia .e<fmk fia f.jd ilia ls¯u 

		         Ú	 A yd C fldgia tlg iïnkaO lrk f,day l+r jgd m%udKd;aul f,i ;yvq foflys wod< 

			   fldgia frda,a ls¯u

		       Ú	 f,day lïìfha by<ska yd my<ska jQ ksoyfia fofl<jr m%udKd;aulj yd w,xldr f,i

			   yev;,d ñáhï ls¯u

		       Ú	 A yd C fldgiaj, ñá myrj,a fkdjoaojd fmr ;e,Sï ls¯u

		       Ú	 mSr Ndú;fhka wkjYH fldgia f.jd bj;a ls¯u

        (B)      Ú	 ;kd ksul< fldKaämÜgfuys iEu fldgilau yd ia:dkhlau ;=kS weu˙ lvodishlska 

			   fyda fjdagr® lekaä lvodishlska ueo u< ne|s fldgia bj;a lr msi ±óu

		       Ú	 uQ,sl ;Ska; (Primer coat) wf,amk ;Ügqjla fyda u< ksjdrK ;Ska; ;Ügqjla iEu

			   ia:dkhlu wdf,am ls¯u

		       Ú	 fyd|ska úhΩKq miqj .e<fmk jr®Khlska tku,a ;Ska; ;Ügqjla wdf,am ls¯u

 ,l=Kq ,nd °fï mshjr 

    (i)       wuqøjHfha ku 		  -   ^,l=Kq 03&

	      .=Kdx.   	 A     2 × 2	 -    ^,l=Kq 04&

				    B     2 × 2	 -    ^,l=Kq 04&	

				    C     2 × 2	 -    ^,l=Kq 04&					        ^uqΩ ,l=Kq 15&
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  	 A fldgi i|yd 			 

        (ii)	 uekSu" i,l=Kq ls¯u" ú°u" is≥re imrï ls¯u yd iqug ls¯u ksjer†j mshjr jYfhka 

		  ,shd ;sfí kï"  						          	       	         ^,l=Kq 30&

     	 C fldgi i|yd 			 

       (iii)	 uekSu" i,l=Kq ls¯u" is≥re ú°u" lÜgh lemSu" iqug ls¯u ksjer†j mshjr 

		      jYfhka ,shd ;sfí kï"  						         	         ^,l=Kq 30&

     (iv)  Ú	 .=Kd;aul ksudj i|yd l%shdj,sh 					             ^,l=Kq 09&

		     Ú	 l,a meje;au ;yjqre ls¯u 					          	         ^,l=Kq 06&

												                       ^,l=Kq 15&

 
				     I  fldgi  	 ,l=Kq  15
				    II  fldgi 	 ,l=Kq  30
				    III  fldgi  	 ,l=Kq  30
				    IV  fldgi  	 ,l=Kq  15
					           ^uqΩ ,l=Kq 90&

8. (i)	 tka‚u l%shdld¯ WIaK;ajhg m;aùu ;=<ska l%shdld¯ fldgiaj, ^úfYaIfhka msiagk yd is,skavr 

		  ì;a;s w;r& mr;rh wvqùu is≥fõ' túg iïmSvk jdhqj ldka≥ùu wvq fõ' túg iïmSvk mSvkh 

		  jeä fõ' ;jo iafkylj, ≥iai%dù;dj wvqùu o is≥fõ' tka‚u ls%hdld¯ WIaK;ajhg m;aùu u.ska 

		  ksmojk ;dmh ì;a;sj,g Wrd .ekSu o wju fõ' fï fyhska ksmofjk ;dm n,h jeä m%udKhla 

		  msiagkh u; ,nd .ekSug yelsfõ' 

		  tu.ska" 

		  ÷	 tka‚fï cjh jeäfldg .; yels ùu" 

		  ÷	 bkaOk ms˙ueiau jeäùu"

		  ÷	 m˙irhg jk ydksh wju ùu is≥fõ' 

					     fyda

		  by; i|yka woyi ,efnk ´kEu ms<s;=rla 				         	         ^,l=Kq 15&

  (ii)		 tka‚ula mK .ekaùfï° is,skavr ì;a;s we;=Ω ishÆu fldgia isis,a ù we;' tka‚u mK .ekaùu;a 

iuÛu c, fmdïmh o l%shdld¯ ù c, ixirK l%shdj,sh is≥fõ' c, ixirK l%shdj,sh fya;=fjka 

tka‚u l%shdld¯ WIaK;ajhg <Ûdùu m%udo fõ' fï ;;a;ajh uÛ ye¯u i|yd WIaK;aj md,k 

lmdgfhka is≥jkafka by< we;s c, udr®.hla ^tkï úlsrlfha Wv gexlsh fj; hk c, udr®.h& 

wjysr lr f.k isàu fõ' tfia wjysr lr .ekSfuka úlsrlfha Wv gexlsh fj; c,h .uka 

fkdlr w;rue† udr®.hla Tiafia tka‚ka n| ;=< c,h ixirKh ùug mgka .kshs' tka‚u l%shdld¯ 

ù fkdfnda fõ,djlska tka‚u wNHka;rfha we;s ;dmh tu c,h u.ska Wrd .kakd ksid c,fha 

WIaK;ajh by< hhs' tu.ska WIaK;aj md,k lmdgh tys i|yka WIaK;ajhg <Ûdùu;a iuÛu újD; 

ùu is≥fõ' túg c,h" úlsrlh yryd .uka lrhs' tu.ska wNHka;rfha we;s c,fha WIaK;ajh wvq 

jQ úg WIaK;aj md,k lmdgh jeiS c,fha WIaK;ajh jeä jk w;r" c,fha WIaK;ajh jeä jQ úg 

WIaK;aj lmdgh újD; ù WIaK;ajh wvq fõ' 

			 fuf,i WIaK;ajh fjkia ùu;a iuÛu WIaK;aj md,k lmdgh we¯u iy jeiSu u.ska tka‚u ;=< 

l%shdld¯ WIaK;ajh md,kh flfr®' 

 		 					    fyda

	 by; i|yka ms<s;=r fyda woyi ,efnk ´kEu ms<s;=rla 	  	

											             	         ^,l=Kq 30&
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 (iii)	 	wNHka;r oyk tka‚ulska wvq fõ.hl° ,nd .; yels jHdjr®;h wvq h' úfYaIfhka .uka 

		 wdrïNfha° frdao lrleùu i|yd jeä jHdjr®;hla wjYH fõ' tfuka u Odjkfha° o fuu

		 jHdjr®;h jeä lr .ekSug ^l∫" .eá" r:hla biair lr hdu ^over take& jeks& fõ. iSreudrej" 

		 W∞iSk wjia:djla ^Neutral& ,nd .ekSu yd miq .eiqï wjia:djla ,nd .ekSu i|yd .shr fmÜáhla 

		 w;HjYH fõ'

	 .shr fmÜá jr®. 

	 1' 	 rEgk uQÜgq .shr fmÜáh 

	 2' 	 ks;s uQÜgq .shr fmÜáh 

	 3' 	 iuuqqyqr®; .shr fmÜáh 

	 4'	 iajhxlS%h .shr fmÜáh 						          	         ^,l=Kq 15&

   (iv)	 A.B.S. frdaOl ^;s˙x.& l%uhl my; i|yka iqúfYaI;d ±laúh yelsh'

		  1' 	 wka;rd∞hl ,siaidhdu md,kh ls¯u

		  2'	 frdaOl wjia:dfõ° iqlaldku Tiafia r:h yeisrùfï yelshdj 

		  3' 	 kej;=ï ≥r ^Stopping distance& wvq lr .ekSu

		  4' 	 ghr wksis f,i f.ùhdu wvq ùu

	 1' wka;rd∞hl ,siaidhdu md,kh ls¯u

		  r:fha fõ.h yd udr®. ;;a;ajh u; CI◊l frdaOl wjia:dfõ° tla frdaohla fyda frdao 

	 lSmhla isrùhdug ^Lock& W;aidy ±rejfyd;a A.B.S. bf,lafg%dksl md,k moaO;sh Tiafia th 

	 j<ld tu frdaoh fyda frdao wfkla frdao yd iu fõ.hg m;a ls¯u ;=<ska ,siaid hdu md,kh lrkq 

	 ,nhs' 

	 2' frdaOl wjia:dfõ° iqlaldku Tiafia r:h yeisrùfï yelshdj ,eîu

		  frdaOl wjia:dfõ° frdao isrùu md,kh ls̄ u ksid tkï r:fha frdao lerl=u r:h k;rjk

	 f;lau mj;ajd .ekSug W;aidy ork ksid iqlaldku Tiafia r:h yeisrùug yelshdj ,efí' 

	 ^frdaOl wjia:dfõ° frdao isrùu is≥jqjfyd;a iqlaldku Tiafia r:h yeisrùfï yelshdj ≥r®j, fõ'&

 

	 3' kej;=ï ≥r ^Stopping distance& wvq lr .ekSu 

		  CI◊l frdaOl wjia:dfõ° frdaOl n,h úáka úg frdaoj,g fhfok ksid iSudld¯ >r®IK

	 n,h lsysmúgla ls%hd;aul ùu fya;=fjka r:fha kej;=ï ≥r wvq lr .; yelsh' kuq;a rΩ fndrΩ

	 iy ysu iys; wjia:dj,° fuu ;;a;ajh fjkia fõ'

	 4' ghr® wksis f,i f.ùhdu wvq ùu

		  fuu frdaOl l%ufha° frdao isrù mdr u; we° hdu md,kh jk ksid ghr wksis f,i f.ù 

	 hdu wvq fõ' 

		

		  fyda 

	 by; i|yka ms<s;=re fyda woyia ,efnk ´kEu ms<s;=rla 

 						     							               ^,l=Kq 30&
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						    D fldgi - rpkd - ^ú≥,s yd bf,lafg%dksl ;dlaIKfõoh& 

9.  (i)      
VC VR

C

I

A B

50 Hz

      ^,l=Kq 10& 

I

VC

A yd B w;r 

      ^,l=Kq 03& 

B yd C w;r 
I

VR  ^,l=Kq 02& 

	

 

			 

  

  (ii) (a)	

230 V 

    R

0.5 A 
m%;sfrdaOh Odjk oÛrh 

xL

						    

									                                                            ^,l=Kq 05& 

	   (b)	   
I

VLxL

I VR

				                                                       ^,l=Kq 05& 

 

	

	   (c)	    

xL

R

Z

60°

                

iïndOkh (Z) fiùu

V = IZ u.ska

230  =  0.5 ×  Z

Z     =  230
0.5

        =  460 Ω
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m%;sfrdaOfha w.h (R)  fiùu

cos 60°  = R
Z

1
2

	       =  R
460

R              = 230 Ω	
			                  

          

         

fm%arK m%;sndOkh (XL) fiùu

sin 60° = 
XL

460
 

            = 
 XL

460
XL            =   460

  2
× 

	    =   230
	    =   230 ×  1.732
           =  398.36 Ω  

√ 3

2
√ 3

√ 3

			                                             ^,l=Kq 35& 

	 ^úl,am ;%sfldaKñ;sl l%u Ndú;fhka flfrk .Kkh ls¯ï i|yd ,l=Kq ms˙kefï'& 

 (iii)    	A  -  wêlr m˙Kdulh Step up T/F, 11/ 132 kV fyda  220/ 33 kV
		  B  -  wjlr m˙Kdulh Step down T/F, 132/ 33kV fyda  220/ 33 kV
		  C  -  wjlr m˙Kdulh Step down T/F, 33/ 11 kV 
		  D  -  wjlr m˙Kdulh Step down T/F, 33/ 0.415kV 
        E  -  wjlr m˙Kdulh Step down T/F, 11/ 0.415kV 							     

          					          	            tla ms<s;=rlg ,l=Kq 02 ne.ska   ^,l=Kq 10&

 (iv)   

L1
L1

I1 I2 I3 IN

L2

N

L3

L3

L2

lr®udka;Yd,Sh 
md˙fNda.slhd

m˙Kdulfha /yeka w.%
^i„ù iy w„ù& 

11 kV/ 415 V  f;l,d 
wjlr m˙Kdulh 

415 V 11 kV 11 kV 

11 kV 415 V 

240 V 

f;l,d /yeka 4 iemhqï moaO;sh 
(3 Phase 4 wire Distribution System)

         

	

	 ksjer† rEm igykg 								                ^,l=Kq 05& 

	 m˙Kdul t;=ïj, iïnkaOh 							               ^,l=Kq 05& 

	 fjda,aàh;d i|yka ls¯u 								                ^,l=Kq 05& 

	 lr®udka;Yd,Sh iïnkaO ,l=Kq ls¯u 						              ^,l=Kq 05& 
	

Ú 	 fjda,aàh;dj 415 V, 240 V fyda 400 V, 230 V  úh yelsh' 
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10.  (i) 	 ^1&	 mq,sÛ= mekSula is≥ fkdfõ'						             ^,l=Kq 05& 

		   ^2&	 l=vd fjda,aàh;djlska md,kh l< yelsh' 				           ^,l=Kq 05& 	

	  ^3&	 wê fõ.fhka l%shd;aul l< yelsh'					            ^,l=Kq 05& 

	 (ii) 	 XY w;r ikakdhlh iïnkaO ù we;s úg mdou úfudapl fjda,aàh;dj Y=kH jk ksid 

			   g%dkaisiagrh lmd ye¯fï (Cut off) wjia:dfõ mj;S' LED túg fkd±,afõ' ikakdhlh 

			   iïnkaO ù ke;s úg mdou úfudapl fjda,aàh;dj 0.6g jvd jeä jk g%dkaisiagrh

			    ika;Dma; (saturation) wjia:dfõ mj;S' túg LED ±,afõ' 

												                   ^,l=Kq 15& 

			   fuu XY w;r ikakdhlh †. isyska ikakdhlhlska fh†h yels neúka wdrlaIl jegla

			   f,i Ndú; l< yelsh' 

												                   ^,l=Kq 10& 

 												                

    (iii)   	 5   =    IB RB   +  VBE							                       ^,l=Kq 10& 

					   

			   5   = 100 × 10
−6
 × RB   + 0.6						                ^,l=Kq 05&

			   RB    =  (5 − 0.6) / 100 × 10
−6						                        

^,l=Kq 05&

			   RB    =  4.4 × 10
4    =   44 KΩ						                ^,l=Kq 05&

     (iv)			

X 

Y

RB

IB

5 V

ms<shjkh (relay)

	

				  

					     	     fyda 	
		

			    	

RB

IB

5 V

ms<shjkh (relay)

X 

Y

                m˙m:h" vfhdavh rys; kï ^,l=Kq 20&  fyda  ksjer† m˙m: rEmigyk i|yd ^,l=Kq 25&

* * * 




