
bxðfkare yd ;dlaIKfõoh

I - m;%h

01.4 02.1 03.3 04.5 05.4 06.2 07.5 08.2 09.4 10.2
11.5 12.1 13.5 14.2 15.2 16.1 17.2 18.5 19.2 20.2
21.4 22.4 23.1 24.3 25.3 26.2 27.2 28.4 29.5 30.5
31.5 32.3 33.1 34.4 35.1 36.3 37.5 38.4 39.4 40.1
41.1 42.4 43.5 44.1 45.1 46.3 47.1 48.3 49.4 50.4

(2  30 = 60)

fojk jdr mÍlaIKh - 2019 ud¾;=

13 fY%aKsh úi÷ï m;%h

II fldgi

01'

02 i. M25 fyda  M30
ii. wêNdr ^overload& ùu ksid we;súh yels ydks je,elaùug

ii. a) ,siaid fkdhEu" ksh; fõ. wkqmd;h" by< ld¾hCIu;djh" by< wdhq ld,h
b) nßka jeä ùu' f>daIdldÍ nj" ,sysisldrl j, wjYH;dj

c) úl,am cj iïfma%IK l%u ( ±;s frdao t<jqu

jdis ( ,siaid fkdhdu" ksh; fõ. wkqmd;h" by< ld¾hCIu;dj" úYd, cjhla iïfma%IKh
l< yels ùu'

d) wd;;sh wvq jqjfyd;a ( oïje, yd lmamsh f.ù hdu'

±ls ,siaid hdu
oïje, yd ±;s frdao ^tðul iy t<sfj; ±ls f.ùhdu&

wd;;sh jeä jqjfyd;a - oïje, leã hdu

±;s leã hdu
iv. fudagrfha w.% fol udre lsÍu

v. jHdj¾; frkaÑh fyda

vi. ) f>daId; fodfrys ixfõol iú lsÍu uÕska f>daId.hg hul= we;=,a ùfï § hul= tys iam¾Y jQ
úg fodr ixjD; fkdùu'

) wêNdr ^overload& jQ úg ls%hdldÍ fkdùu

) yÈis ì| jeàul § jdhq ióLrK moaO;shlg iïnkaO ù ;sîu
) f>daIdkh yÈis ì| jeàul § Ndú;d l< yels ikaksfõok moaO;shla ;sîu'

) yÈis  ì| jeàul § f>daIdkh lvd jeàu je<elaùug §j; hdka;%Khla ;sîu'

03' a) i. 1' ksIamdok yd fiajd u; mekfjk nÿ" wuqøjH yd hkaf;%damlrK wdkhkfha § mekfjk

nÿ wdÈh u; NdKavhl ñ, ;SrKh fõ'

2' rch uÕska ksIamdok i|yd há;, myiqlï yd uQ,H myiqlï ie,iSu'
3' ksIamdok ixj¾Okhg Wmfoia yd wdOdr iemhSfï wdh;k we;s lsÍu'

ii. 1' mqk¾ckksh fkdjk n,Yla;s fjkqjg mqk¾ckkSh n, Yla;s ixj¾Okh lsÍu'

2' lef;dav lsrK l< Ndú;d lrk rEmjdysksj,g úl,am f,i wvq cj Ndú; jk LCD
rEmjdysks ;sr ks¾udK ùu'

3' /yeka rys; iïfma%IKh



4' mßir ys;ldó ksIamdok
Wod ( iQ¾hdf,dalfhka Odjkh jk fudag¾ r:

5' CFC fjkqj úl,am jdhq Ndú; lrk YS;lrK

6' kefkda ;dlaIKh uÕska ffjµ fCIa;%fha ixj¾Okh
7' wNHjldY m¾fhaIK

b) i. 1' fN!;sl - wêl Yíoh" mSvkh" iïmkh" WIaK;ajh" úlsrK

2' Ôj úµd;aul - nelaàßhd $ ffjria $ È,Sr $ lDóka wfkl=;a i;=ka uÕska we;sjk frda.
fyda wid;añl;djhka

3' ridhksl - mqmrk øjH" .sks.kakd iq¿ øjH" úI øjH" Tlaisldrl øjH yd fi!LH ydkslr

øjH
4' Y%u CIu;d - jerÈ nr tiùfï bßhõ" jdäùfï bßhõ

5' ufkdaúoHd;aul - ksÈnr .;sh " udkisl wd;;sh " u;aøjHj,g weíneys ùu

ii. 1' Wjÿrg fya;=j bj;a lsÍu fyda wju lsÍu
2' iaÓr úi÷ula ,efnk ;=re ;djld,sl wdrlaId $ ndOl fh§u

3' Wjÿre yÕjk ±kaùï m%o¾Ykh

4' l<uKdldÍ;ajh yd ia:dkfha wfkl=;a wh ±kqj;a lsÍu
5' Wjÿre ;;a;ajhka .ek ks;r úuis,af,ka isàu

6' hym;a .Dy md,k mqreÿ we;s lr .ekSu

c) i. 1' la,sfmdaka ógrh 2' uhsfl%df*dakh
3' lef;dav lsrK foda,fkalaIh 4' ixLHd; WIaK;ajudkh

5' ixLHdxl nyq ógrh 6' bf,lafg%daksl ;rdÈh

ii. 1' ueksh hq;= ñkqfï úYd,;ajh 2' ksrjµ;dj
3' msßú;r

04' a) i. me;,s máhl ,siaiSu fyda we§u isÿúh yels ùu'
me;,s máhla Ndú;fhka uqyq¾;kh fjkia úh yels ksid

m%fõ. wkqmd;h ksh; fkdùu jeks ms<s;=rla

ii. oïje,a t,jqula fyd
±;sfrdao t,jqula

iii. oïje,a t,jqu kï"

jdis f,i ,siaid fkdhEu" ksh; fõ. wkqmd;h" by< ld©laIu;djh" by< wdhqld,h yd
wjdis f,i nßka jeäùu" f>daIdldÍ nj" ,sysisldrl j, wjYH:dj jeks ms<s;=re

±;sfrdao t,jqu kï"

jdis f,i ,siaid fkdhEu" ksh; fõ. wkqmd;h" by< ld©laIu;djh" úYd, cjhla iïfma%IKh
l< yels ùu" by, úYajikSh;ajh yd

wjdis f,i by, uQ,sl úhou" iafkaykfha wjYH;dj" f.ùfï § lïmK we;sùu jeks ms<s;=re

iv. máfha wd;;sh iqÿiq mßÈ mj;ajd .ekSu jeks ms<s;=rla
b) i. .eñ hdka;%Khls'

N%uK p,s;h" wkqjegqï p,s;hla njg mßj¾;kh lrhs'

ii. fyd¢ka iafkaykh lsÍu
,sysisldrl fh§u

leñh yd iam¾Yjk lmdgfha fl,jrg frda,rhla fh§u jeks ms<s;=rla

c) i. lmdg wiqk yd lmdg uqyqK; fyd¢ka iam¾Y fkdùu'
lmdgh fyd¢ka jeiSu isÿ fkdùu'

lmdgh jeiS we;s úg jdhqj ldkaÿ ùu

lmdg ls%hdldÍ;ajfha uqyq¾;kh fjkia ùu jeks ms<s;=rla
ii. jqIK fyda msgdr lmdg yryd jdhq ldkaÿ ùfuka iïmSvk ls%hdj,sh wvmK fõ'

ksis f,i iïmSvkh úfuka f;drj bkaOk oykh isÿfõ'

fkd±jqkq bkaOk yd w¾Oj oykh jQ bkaOk oyk l=àrfhka msg;g meñfKa'
oykh jQ bkaOk jdhq ñY%K h jQIK lmdgfha bkaOk yd uqiq fõ'

oyk ls%hdj,sh wld©laIu fõ'

iii. lmdg uqyK; yd lmdg wiqk ksueÿï lsÍu ^valve Grinding&



lmdg w¿;ska fh§u'
uqyq¾;k fodaI ksjerÈ lsÍu jeks i ys i|yka l< fodaIhg wod, ms<shula

iv. mßir ÿIKh by< hhs'

fkd±jqKq ldnka mßirhg tlafõ'
w¾Oj oykh jQ bkaOk mßirhg ksl=;a fõ'

Yajik úIla jk ldnka fudfkdlaihsâ mßirhg uqodyef¾'

jdhqf.da,fha wys;lr jdhq ixhq;sh by< hhs jeks ms<s;=rla

06' a) ^oajdr igykg ,l=Kq 10" nq,shdkq m%ldYkhg ,l=Kq 10" i;H;d j.=jg ,l=Kq 10&

    SL     SW L

0 0 0
0 1 1
1 0 0
1 1 0

b) ^R ys jeo.;alug ,l=Kq 10, V = 1R uÕska .Kkhg ,l=Kq 10: ms<s;=f¾ tall ksjerÈ kï 05&

mdou yryd .,k Odrdj md,khg fyda mdou Odrdfjka g%dkaisiagrh wdrlaId lsÍug'

V = 1R
5V - 0.5V = lB  50 k
1B = 0.09 mA fyda 9  10-5 A

c) ^ix.%dyl Odrdj .Kkhg ,l=Kq 10" ms<s;=f¾ tall ksejrÈ kï 05&

lC =   lB

lC = 200  0.09 mA
lC = 180mA fyda 0.18 A

d) ^fya;=j meyeÈ,s lsÍug ,l=Kq 10&
ms<shjkfha o.rhg ,nd § we;s úÿ,sh úikaê ùfï § fma%rKh jk úµq;a.dul n,fhka g%dkaisiagrh

wdrlaId lsÍug'

e) ^jdis 2 lg ,l=Kq 5 ne.ska 10 ls'&
ms<shjk yryd úYd, Odrdjla md,kh l< yels ùu" ms<shjk yryd mßm: fol tlsfklska tal,s;

ùu" ms<shjkhl cj ydksh wju ùu

B fldgi - rpkd

01' a) i. fkd±uqKq $ w¾O oykh jQ yhsfv%d ldnka ^HC& ^,' 90&
khsg%cka Tlaihsv ^NO2&

ldnka fudfkdla ihsâ ^CO& ^,' 5&

ii. 1' msgdr jdhq ixirKh ^Exhaust gas recirculation& ^,' 5&
tkaðka is,skavrh ;=< oykfha § <Õdjk Wmßu WIaK;ajh wju lr .ekSu i|yd

tkaðfuka msgjk msgdr jdhqfjka fldgila kej; ÿIl jdhqj iuÕ ú.% lr '''''''''' iemhSu'

tuÕska wêl oyk WIaK;ajfha § ksmojk NOX iy CO jeks jdhqka ksmoùu md,kh
lrhs' fï i|yd msgdr jdhqfõ we;s CO2 Wmfhda.S lr .kS' ^,' 5&

2' W;afma%rl mßj¾;kh ^Catalytic converter& ^,' 5&

tkaðfuka msgjk wys;lr úfudapl jdhq ndysr mßirhg uqod yeÍug fmr ridhksl
m%;sls%hd uÕska fjk;a jdhqka njg mßj¾;kh lr .ekSu' ^,' 5&

iii. 1' jd¾Isl fudag¾ r: wdodhï n,m;%h i|yd ÿï mÍlaIK jd¾;dj wksjd¾h lsÍu

2' fomyr ;s%frdao r: wdkhkh w;a isgqùu
3' ''''''' ^Hybrid& yd úÿ,s ^Ecectric& fudag¾ r: i|yd nÿ myk ie,iSu'

4' úÿ,s fudag¾ r: i|yd wjYH há;, myiqlï ixj¾Okh lsÍu

5' jir .Kkdjla Ndú; fudag¾ r: wdkhkfha § ;Sre nÿ by< kexùu ^,' 15&

iv. bkaOk Ndú;fhka úÿ,s n,h Ndú;fhka

jdis ( laIsl ;ajrKhla $ jeä cjhla negßh wdfrdamKh i|yd wdfhdack ia:dk
,nd .; yel' ^charging point& ysÕ ùu'



wjdis ( úfhdapl jdhqka mßirh wdldr ''''''''''' ydksh wjuh
úh yel' ^,' 10&

b) i. oykh i|yd wjYH bkaOk m%udKj;a kshñ; mSvkhla  hgf;a ksis wjia:dfõ ãi,a úÈkh

fj; iemhSu' ^,' 10&
ii. folhs' ^02& ^,' 05&

1' tfl,s úÿï fmdïmh ^Inling Injection pump&
2' N%ul úÿï fmdïmh ^Rotary Injection pump& ^,' 5&

iii. tkaðu CIh bkaOk úoaug fmr oyk l=àrh ls%hdldÍ WIaK;ajhg m;a lr .ekSu i|yd

thg fya;=j ãi,a bkaOkh myiqfjka ta i|yd WIaK;ajhg meñKsu i|ydh'

iv. 1' ãi,a tkaðu mK .ekaùu i|yd ld,hla .; ùu'
2' laIKsl ;ajrKj, § fyda jeä fõ. wjia:djl § tkaðu ñia lsÍu ^misfires& ^,' 10&

08' a) f,ah; hka;%h
b) j¾ksh¾ le,smrh" w¢k lgqj

c) úIalïNh 50 mm jk oKav f.k th ,shjk mÜg,hg iúlr 150 mm È.g i,l=Kq fldg fjka

lsÍï wdjqoh uÕska fjka lr .ekSu'
d)

by; 1 rEm igyfka wdldrhg oKav f,ah; hka;%hg ksjerÈj iúlrkak'  bkamiq 50mm
fldgila i,l=Kq fldg th 3 rEmfha mßÈ me;s,shjqï lgqjla Ndú;fhka ,shjd .kak'

e) by; 1ys i|yka wdldrhg oKav iúfldg 50mm  fldgila i,l=Kq fldg weUreï úÈk lgqj

wdOdrfhka 2ys i|yka mßÈ isÿre lr .kak'
f) ydks ksjdrK kv;a;= ^preventive maintenance&

ksjerÈ lsÍï ^fYdaOl& kv;a;= ^corrective maintenone&
g) iafkaykh

isis,kh

hka;% ls%hdlrùfï .e,fmk fõ. mj;ajd .ekSu

wjYH mßÈ hka;% fldgia iSreudre lsÍu ^calibration&
by; lreKqj,g wod<j úia;r lsÍï imhd ;sìh hq;=hs'

h) jdis - ksIamdok fõ.h jeäùu

Y%u úhou wju ùu ^Y%ñlhka úYd, jYfhka wjYH fkdùu ksid&
wjdis - l%uf,aL ^Programming& ilia lsÍug ksmqK mqoa.,hska wjYH ùu'

- m%d.aOk úohu jeäùu

rEm igyfka mßÈ 50 mm oKav iúlr me;s ,shjqï
lgqjla fyda r¿ ,shjqï lgqjla Ndú;d lsÍfuka ,shjd

.kS'



09' i. A - bÈßmi B - msgqmi
ii. A - g m B - 4 m
iii. 15m - idudkH fj<Sfï 15m ;o mil 10 m
iv. myqre w;a;sjdru ^Raft fd&
v. isria ;sria

vi. ;sria

wd;;k m%;Hd n,hg - 60
iïmSvk m%lD;s n,hg - 24

isria

vii.

viii. M - 20 - 1 : 2 : 4
ix. iïu; c, m%udKhg jeäfhka c,h fhÿ úg jeämqr jQ c,h jdIam ùu fya;=fjka flaIsl isÿre

yg .kshs'

x. bÈlsÍfuys fldgia fjk fjku ilia lr jevìug f.fkú;a tl,ia fldg bÈlsÍu




