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ie,lsh hq;=hs (

•• A fldgfia ish¨u m%Yakj,g fuu m;%fhau ms<s;=re imhkak' tla tla m%Yakhg ,l=Kq  75 ne.ska ysñ fõ'

•• B, C yd D fldgiaj,ska tla fldgilska wvqu jYfhka tla m%Yakhlaj;a ne.ska f;dard .ksñka m%Yak 	

	 y;rlg muKla ms<s;=re iemhsh hq;=h' tla tla m%Yakhlg ,l=Kq 100 ne.ska ysñfõ'

wOHdmk wud;HdxYh - ;dlaIK wOHdmk YdLdj

w'fmd'i ^id'fm<& úNd.hg wod< fmryqre m%Yak m;%h - 2019

ld,h meh 03bxðfkare ;dlaIKfõoh - II 65 S II

A fldgi - jHqy.; rpkd

01'

(a).  bÈß fmkqu

ie,eiau

40
10

20



2

me;s fmkqu

^,l-=Kq 50&

(a).  rEmh ,eì ke;;											          ^,l-=Kq 25&
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02' 

(a).
   i&' nq,afvdairh					     nefldaf,davrh			   tlaialdfõgrh	

								          				    ^,l-=Kq 2x3=06&

 ii&' geU w;a;sjdrï			      							       ^,l-=Kq 05&  

(b).   
  i&'  G20 											           ^,l-=Kq 05&

 ii&'  			      					    4m

3m

úysÿï jer.ekakqu

úysÿï

fyda m%Odk jer.ekakqu

m%Odk

								        ^,l=Kq ( rEmhg 2x2=04 $kï lsÍug 2x2=04&

(c).     
 

M - f;;ukh W - c,uÜgu S - iaúpfha ;;a;ajh

0
0
1

1

0
1

0
1

0
1

0
0

															             

													             ^,l-=Kq 08&

 ii&' 

		   											            ^,l-=Kq 08&

	 M - f;;ukh

	 W - c, gexlsfha j;=r uÜgu

f;;uk ixhq;sh

c,h uÜgu
2

2
2

2
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(d).    
  i&' 20 x 20 x 10 = 4kwh

1000 	  							       ^,l-=Kq 08&

 ii&' 

													             ^,l-=Kq 06&

(e).  
  i&' 	 taldldr fõ.h

	 wêl jHdj¾;hla ;sìu'

	 myiqfjka N%uK ÈYdj udre lr.; yelsùu'

											           ^,l-=Kq 09&

 ii&' 	 wd;;sl Yla;sh jeäùu

-	 m%;Hdia: idjh wju ùu'

	 Nx.=r fkdúh hq;=h'

													             ^,l-=Kq 09&

(f).  
  i&' 

 		

	  J        =  Fxr

	             =  (350 + 650) x 9.81 x 100 x 10-3	 fyda  =  (350 + 650) x 9.81 x 100
1000

	  	  =  981Nm
	

													             ^,l-=Kq 06&

03.  (a).

 i&' 	 t<jqï má ,siaidhdu isÿùu'

	 fudagr folla Ndú;d l< hq;= ùu'

	 hka;%h ysr ùul§ má f.ùhdu'		  						      ^,l-=Kq 06&

 ii&' 

													             ^,l-=Kq 06&

iii&' ;re oe,a wdrïNl l%uh ^Star Delta Starting Methodelogy&					     ^,l-=Kq 05&

iv&' 

													             ^,l-=Kq 09&

	    100 x  χ  x  5         =  4

		  X                    =  40

		  X                    =  8m2

1000

5

t,jk .shrfha fõ.h

1500rpm 

60 x 1500

t,efjk .shrfha úYalïNh

t,efjk .shrfha úYalïNh

t,efjk .shrfha úYalïNh

t,efjk .shrfha fõ.h

600rpm

600

150cm

t,jk .shrfha úYalïNh

60

=

=

=

=
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v&' má $ oïje,a $ o`vq											          ^,l-=Kq 06&

vi&' flakaødmidß fmdïm										          ^,l-=Kq 03&

(b). 

 i&' fldÜg w;a;sjdru										          ^,l-=Kq 03&

 ii&' uÜgï WmlrKh										          ^,l-=Kq 03&

 iii&' ldmam jy,$ ;s%;aj jy, $ wudfkda ;yvq						      ^,l-=Kq 08&

(c). 					   

i&' 													             ^,l-=Kq 10&x - 4

x - 4 

2

5 - 4

x - 4

x 

1

12 - 8

4

6v

10 - 8

2

=

=

=

=

ii&' op - Amp ldrld;aul j¾Olh

iii&' 

    

													             ^,l-=Kq 12&

04' 

(a). 
   i&' 	 m<d;a md,k wdh;k ^m%foaYSh iNdj$ k.riNd&

	 uOHu mßir wêldßh

	 lïlre fomd¾;fïka;=j	 								         ^,l-=Kq 10&

 ii&' 	 myiqfjka wuqøjH ,nd .; yels ia:dkhla ùu'

	 mßir n,mEu wju ia:dkhla ùu'

	 há;, myiqlï iys; ia:dkhla ùu'

	 fj<`ofmd< lrd myiqfjka ,`.d úh yels ùu'						      ^,l-=Kq 10&  

+ Vcc

Vin

5v
r;=

ly

- Vcc

R
+

-
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(b).

  i&' fj<`ofmd, iólaIKh ^Markert survey& 							       ^,l-=Kq 10&

 ii&' 
wjia:d

01' ld¾h nyq, Ôjk rgdj ;=<ska flá wdydrj,g 	

    we;s b,ä u'

02' ;r`.ldß wfkla ksIamdokj, ÿ¾j,;d

;¾ck

01' fjk;a ksIamdolhka ;rejka isàu'

02' wuq øjH msßjeh

03' wdkhksl wdfoaYl NdKav mej;Su' 	

													             ^,l-=Kq 10&

(c). 

  													             ^,l-=Kq 20&

(d). iQ¾h mek, Ndú; lsÍu'										         ^,l-=Kq 06&

(e). i&'	wdrlaIl weia wdjrK" w;a wdjrK

	 wdrlaIl jev we`ÿu

	 wdrlaIl im;a;=										          ^,l-=Kq 12&

	 úh,s l=vq .sks ksjkh		

 ii&' 	 co
2
 .sks ksjkh

 	 fmK .sks ksjkh										          ^,l-=Kq 10&

(f). 
  i&' 	 Y%S ,xld m%ñ;s wdh;kh 	 -   SLS
	 cd;Hka;r m%ñ;s wdh;kh									         ^,l-=Kq 12&

ñ,

b,ä u
2'''''

uq,a wjia:dj
fojk wjia:dj

P
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B fldgi rpkd ^isú,a ;dlaIKfõoh&

05'

(a). 
 i&' fuysÈ wod< c, isfuka;s wkqmd;h fkd;sîu m%Odk lreK fõ' túg jev lsÍfï yelshdj wjYH mßÈ 	

    fkd;sîu ksid m%;slafIam úh'									         ^,l-=Kq 10&

 ii&' neyqï mÍlaIdj											           ^,l-=Kq 05&

 iii&' Èk 28lÈ fldkal%SÜ i;= iïmSvk m%;Hdn,h ,nd .ekSu i`oyd ñY% l, hq;--= ix>glj, wkqmd;h mÍlaIK 	

     u.ska fidhd ,nd f.k we;' tneúka wjYH m%;Hn,hg wod,j ix>gl ñY% flf¾'				  

													             ^,l-=Kq 10&

 iv&' uy,a folla fyda Bg jeä uy,a .Kklska iy 280m2g jvd úYd,;ajfhka hq;a" c, k< myiqlï we;s 		

     m%foaYhl msysgd we;s ish¨ f.dvke.s,s i`oyd f.dvke.s,sj, úYd,;ajh u; .sks ksúï l%ufõohla 		

     f,i c, ;gdlhla bÈl< hq;= ùu'								        ^,l-=Kq 10&

 

v&' 													           
mia c,h

wd;;sl lïì

n,h fnod yeÍfï lïì

													             ^,l-=Kq 15&

b. 
 i&' u;= msg mfia yshquia" Ydluh Èrd .sh fldgia" È,Sr iy lDñ i;=ka wka;¾.; neúka w;a;sjdrï i`oyd iqÿiq 	

    fkdfõ'												            ^,l-=Kq 10&

 ii&' geU w;a;sjdrï wjYH fkdfõ'

     bÈlsÍu ;=< mi ia:dhs neúka iïmSvkh lsÍu wjYH fkdfõ'					     ^,l-=Kq 10&

 iii&' fldÜg w;a;sjdru										          ^,l-=Kq 05&

 iv&' 

miq oelau wka;¾ 

oelau

fmr oelau ke.au neiau W!ks; Wi úia;rh

1 1'34 100'00

2 1'31 0'03 100'03

3 1'36 0'05 99'98

4 1'48 0'12 99'86

5 2'69 1'54 0'06 99'80

6 2'44 0'25 100'05
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7 2'38 0'06 100'11

8 2'55 0'17 99'94

9 1'78 2'48 0'07 100'01

10 1'86 0'08 99'93

11 1'65 0'21 100'14

12 2'38 1'70 0'05 100'09

13 2'50 0'12 99'97

14 2'70 0'20 99'77

15 2'65 0'05 99'82

8'19 8'37 0'67 0'85

 i&' ^miq o¾Yk mdGdxl ;srefõ ish¨ w.hkays tl;=j&								      

				    			   ^fmr o¾Yk mdGdxl ;Srefõ ish¨ w.hkays tl;=j&

 

ii&' ^ke.au ;Srefõ ish¨u w.hkays tl;=j& ^neiau ;srefõ ish¨u w.hkays tl;=j&					  

					   
=    0.67 -  0.85

=    - 0.18

iii&' ^wjidk uÜgï ia:dkfha W!ks;uÜgu& - ^m<uq uÜgï ia:dkfha W!ks; uÜgu&					   

				  

ks¾kdhl ;=kgu tlu w.hla ,efnk neúka .Kkh lsÍfï § fodaIhla isÿ ù ke;

06' i&' 	 ^1& ie,iqï ilialsÍu $ ie,iqï we`§u

		  ^2& úhoï weia;fïka;=j ilia lsÍu

		  ^3& fgkav¾ ,shú,s ilia lsÍu

		  ^4& fldka;%d;a;=j m%Odkh

		  ^5& f.ùï ì,am;a ilia lsÍu

ii&' 		  ^1& ie,iqï Ñ;%

		  ^2& m%udK ì,am;

		  ^3& fgkav¾lrejkag Wmfoia 

		  ^4& bÈlsÍï ms<sn`o úia;r

=    8. 19 -  8.37

=    - 0.18

=    99. 82  -  100.00

=    - 0.18
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			   fldaka;%d;a fldkafoais

			   msßú;r

			   .súiqu

iii&' 		  ^1& ndysr ì;a;s fodr cfk,a wvq lsÍu iys;j

		  ^2& wNHka;r

		  ^3& fiú,s øjH

iv&' 		  ^1& ndysr ì;a;s fodr cfk,a wvq lsÍu iys;j

		  ^2& wNHka;r

		  ^3& fiú,s øjH

v&' 		  ^1& ndysr ì;a;s fodr cfk,a wvq lsÍu iys;j

		  ^2& wNHka;r

		  ^3& fiú,s øjH
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C fldgi rpkd ^úÿ,s iyd bf,lafg%dksl ;dlaIKfõoh&

07'	 

(a).  
  i&' 	 Odß;%l wdrïNl fm%arK fudag¾

	 Odß;%l wdrïNl yd Odß;%l Odjk fudag¾

	 wdjrK O%ej fudag¾									            ^,l-=Kq 2x3=06&

 ii&' 	 u,aá ñgrh ´ï mrdihg fhduq lsÍu'

	 fudagrfha w.% 2 ne.ska m%;sfrdaOh uek .ekSu'

	 fmdÿ w.%h yd Odjk o.rh w;r m%;sfrdaOh < fmdÿ w.%h yd wdrïNl o.rfha m%;sfrdaoh			 

				       								           ^,l-=Kq 3x3=09&

 iii&' 

L

N

wdrïNl o.rh

Odjk o.rh

fmdÿ

													             ^,l-=Kq 10&

 iv&' Odjk o.rhg iïnkaO w.%h yd wdrïNl o.rhg iïnkaO w.%h udre ùu u.ska fuh isÿúh yel' 	

     Odß;%lh wdrïNl o.r w.% fjkqjg Odjk o.r w.%j,g fY%aKs;j ''''''''''''''''''' mj;s'	

     						      fyda

     m%;sfrdaO uekSfï § hï fodaI ;;ajhla ksid jerÈ f,i w.% y`ÿkd .ekSu'					   

													             ^,l-=Kq 10&

 (b).  
  i&' 

													             ^,l-=Kq 15&

 ii&'    L R 					        				    ^,l-=Kq 06&

 

R =ϑ  l

    = 7 x 

    = 22 x 

    =  22    x  10-2 

    =  12.79m//

   (0.2  x 10-3)   x 22 

   (0.1)   x 10-6

   1.72 x 10-8   x 22 

   1.72 x 10-8 

1.72 10-2

        a

   2   7
2

2
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iii&' 	 		

    													             ^,l-=Kq 10&

 iv&' 

													             ^,l-=Kq 20&

 (c).      1$1'13   yd    6A MCB									         ^,l-=Kq 04&

 (d).  

08' 

(a). 
   i&' 	 lmd yeÍï l,	dmh										          ^,l-=Kq 03&

 ii&'  	 wl%sh l,dmh

	 l%shdldÍ l,dmh

	 ix;Dma; l,dmh			      						         ^,l-=Kq 4x3=12&

 iii&' 	 lmdyeÍï l,dmh yd ix;Dma; l,dmh w;r							      ^,l-=Kq 06&

(b).   
  i&' 

													             ^,l-=Kq 12&

VL

VR
I

 XL  = 2 πFL 

       = 2 22  x 50 x 14 x 10-3   

       = 4400  x 10-3   
       = 44π

       = 8π ⁄⁄

       =  XL
2
 + R2

       =  (4.4)2
 + 72

       =  19.36 + 49
       =  68.36

 7

2

=   100  x 5  x 30 
1000

=  15kwh //

IC

IC

300 x 10-3A

3mA

IB

β

=

=

=

=

β

IB

IB
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 ii&' 	 0.7v			    								          	 ^,l-=Kq 05&

 iii&' 

													             ^,l-=Kq 10&

 iv&' 

															             

													           

T yd R1 j,ska we;s lrk m%;sfrdaOh 3kΩ kï"

T u.ska we;s lrk m%;sfrdaOh 2kΩ kï"

mxldj l%shd;aul ùu i`oyd ixfõokh ;sìh yels WmÍu m%;sfrdaOh 2kΩ fõ'			   ^,l-=Kq 16&

(c).    
  i&' úÿ,s fudagrh ilia ù we;af;a fm%arlhlsks' fm%arlhla ;=,ska úoHq;a Odrdj .ula lr laIkslj úikaÈ 	       	

    ùfï§ wêl miq úoHq;a .gl n,hla ksmofõ' fuu wêl úoHq;a .gl n,h ksid g%dkaisiagrh úkdY fõ'	 	

												            ^,l-=Kq 06&

 ii&' 

													             ^,l-=Kq 05&

0.7v

IR

V

0.7

0.7 x 10-3A

0.7 mA//

R

1 x 10-3

=

=

=

=

=

=

VA

V

I

V

11.3

0.7 x 10-3A

I

37 x 10-3

3 x 10-3 + 0.7 x 10-3

3.7 x 10-3 A 

12 - 0.7 

11.3 v 3.05 x 10-3 Ω

3kΩ

=

=

=

=

 Rs

3 x 10-3A=

=

IB

IR2

T yd R1 ;=<ska .uka lrk Odrdj

T yd R1 w;r úNj wka;rh

V = IR 	 T yd R1 fj; fh§u

M

+12v

ov
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(d). 

													             ^,l-=Kq 10&

(e). 	    

  i&'  ^op - Amp& ldr;d;aul j¾Okh										        

													             ^,l-=Kq 05&

 ii&' 	 WIaK;aj ixfõokh u.ska l=vd m%;sfrdaO úp,khla we;s lrk neúka we;s jk Odrd úp,kh o l=vd 	

    	 w.hka fõ'

	 g%dkaisiagrh ix;Dma; lsÍug Odrdjla ,nd .kakd neúka tu Odrd úp,kh m%udKj;a fkdfõ'

	 kuq;a op - Amp Ndú;d lsÍfï § th Odrdjka ,nd fkd.kakd nekúka l=vd fjda,aáh;d úp,khl § 	

	 m%;sodkhla ,nd .; yel' tneúka ixfõolfha m%;sfrdaO úp,kh l=vd jqjo tu.ska we;s jk l=vd 		

	 fjda,aáh;d fjkia ùu u.ska u.ska op - Amp m%;sodkh;a ,nd .; yelsh'

	 kuq;a Op- Amp m%odk iïmdokh wêl neúka ixfõolfhka Odrdjla ,nd.kakd neúka l=vd m%;sfrdaê 	

	 úp,khlska mjd m%;sodkhla ,nd .ekSug yelsh'			      			   ^,l-=Kq 10&

D fldgi rpkd ^hdka;%sl ;dlaIKfõoh&

09' 

(a). 
 i&' cj iïfm%aIK moaO;sh ^Power transmission system& 						      ^,l-=Kq 04&

 ii&' a. wjr fm;s l`o	-- Propeller shaft 	

	 oi; uqÜgq	 -- Universal joint							       ^,l-=Kq 3x2=05&

      b. wjr fm;s l`o -- jdykh Odjkh lsÍfï § we;s r¨ .;sh fya;=fjka .shr fmÜáh yd ksñ t,ejqu 	

	 w;r we;s jk ÿfrys fjkia ùu i`oyd bv ie,eiaùu'

       .shr fmÜáfha isg ksñ t,ejqu olajd t,ejqu iïfm%aIKh lsÍu'

	 oi; uqÜgqu -- jdykh Odjkh lsÍfï § ud¾.fha we;s r¿ .;sh fya;=fjka .shr fmÜáh yd ksñ 	   	

     	 t,ejqï w;r we;sjk wdk;sfha fjkia ùu i`oyd bv i,iajñka t,ejqu iïfm%aIKh lsÍu fõ'   

 				    ^,l-=Kq 10x2=20&

M

L

+12 v
230v

w

N
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    c. wjr fm;s lo  --  yevh fjkia ùu ^;e,su$ keùu$ weoùu&' wjr fm;s l`o iújk weK nqre,a ù ;sìu'  	

     	 uOH fnhdßu f.ù fyda ydks ù ;sìu' rEgk uqÜgqfõ lS,m;a f.ú fyda leä ;sîu'

     	 oi; uqÜgqu -- f.ú fyda leä ;sîu iafkayh fkdùu ksid Yío we;sùu' 				  

^,l-=Kq 5x2=10&

iii&' wjr fm;s lola wjYH fkdùu fya;=fjka thska we;sjk lïmk Yíoh wju ùu kv;a;=j wju ùu'

     jdykfha ueo fldgia bv we;s jk neúka ;Ügqj my;a fldg ieÈh yels ùu'

     jeä nrla bÈß frdao u; fh§ we;s neúka Odjkfha § fjkaj ;sßx. fh§fï § ,siaidhdug we;s bvlv   	

     wvqùu'

    .shr fmÜáh" ksñ t,ejqu yd wdka;rh tla tallhla ;=< wka;¾.; l< yelsùu' ^Trans axle&

	 ^,l-=Kq 5x3=15&

 iv&' 
    a. la,É mdÈlh -  fuys la,É ;eá cj frdaoh yd mSvk ;eáh w;r ueo we;s w;r la,É mdÈlh me.= úg 	

       ñÿï fnhdßu u.ska ^  & la,É ;eáh ^   & cj frdaoh yd mSvk ;eáfhka ksoyia lrkq ,nhs' túg 		

	 tkaðfuka ,efnk lerl=ï n,h .shr fmÜáh olajd .uka lsÍu kj;shs'

	 la,É mdÈlh ksoyia l, úg   - ñÿï fnhdßu u.ska fhdod we;s f;rmqï bj;a fõ' túg kej;;a 		

	 la,É;eáh cj frdaoh iy mSvk ;eáh w;r isrù tkaÔu yd .shr fmÜáh w;r iïnkaO;djh we;s 	

	 lr .kS'											           ^,l-=Kq 10&

       b. o`.r ÿkq la,ph  ^Coil sprng clutch&' 		

	  m%dÖr ÿkq la,ph  ^Diaphrgm clutch&' 							         ̂ ,l-=Kq 3x2=06&

     c. m%dÖr la,ph	 ^,l-=Kq 03&

     d. p,kh jk fldgia wvq neúka l%shdldß;ajfha § we;s jk Yíoh wvq$ f.ùu wvqhs'

	 m%udKfhka l=vd iy ieye,ä h'

	 la,ph uqodyeßu i`oyd ßhÿre fhÈh hq;= n,h idfmalaIj wvq fõ'			      ^,l-=Kq 5x2=10& 

  v&' fln,a - /yeka

     ,skaflaÊ - ovq

     ^Hydraulic& - ødj 	  	     								          ^,l-=Kq 3x2=06&	
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10' 

(a). 
 i&'     u, fkdnef`ok jdfka $ ms;a;, 								        ^,l-=Kq 05&

 ii&' 	 ridhksl .=K ( u, ne§ug Tfrd;a;= §u'	

	 hdka;%l .=K ( ;kH;dj $ wdykH;dj'		  ^,l-=Kq 06&

 iii&' 	 wjYH m%udKhg ng fldgi uek lmd .ekSu'

	 fofl,jr lemqï ia:dk ksueÿï hka;% Ndú;fhka uÜgï lr iqug lsÍu'

	 wjYH yevhg kjd .ekSu'								                ^,l-=Kq 12&

 iv&' 	 wdOdrl f,day fldgia fol kshñ; m%udKj,g i<l=Kq lr lmd .ekSu'

   	 kshñ; isÿre i<l=Kq lsÍu'

	 isÿre úo imrï lsÍu'

	 uq¿ iqugkh lsÍu'												          

													             ^,l-=Kq 12&

  v&' 	 wdrlaIs; w;a wdjrK$ wdrlaIs; md wdjrK'

	 wdrlaIs; weia wdjrK$ wdrlaIs; lndh  						             ^,l-=Kq 08&

  vi&' mqialr $ ZnO ^iskala Tlaihsâ& 								        ^,l-=Kq 06&

  vii&' 	tfl,s l%uj;aj fkdù meiAiSu isÿ lsÍu'

	 l=i,;d uo nj

	 Ndú;d lrk WmlrK kshñ; m%ñ;shla fkdue;sùu' 					  

	 ;;a;aj md,k l%ufõo fkdue;s ùu'							         ^,l-=Kq 4x2=08&

(b). 
 i&' 	 wdrlaIl lmdgh	 yd	 mSvk iyk lmdgh 					       ^,l-=Kq 5x2=10&

 ii&' 	 jdyk Tijkh		  jd iïmSvlh			   úisrlh	       jiïmSvkh úÈkh

	 jyk OHjk (Hoist) 		 jdykj, øj yd jdhq frdaOl moaO;s	 ^,l-=Kq 5x2=10&

 iii&'  

   a. jdhq iuk moaO;sh"			   Ys;lrK moaO;sh		               	       ^,l-=Kq 05&

    b.	 iïmSvlh fodaI iys; ùu'

	 YS; ldrl ldkaÿ ùu'

	 m%idrK lmdgh fodaI iys; ùu'

	 kd, wjysr ùu'

		  ^,l-=Kq 5x2=10&
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