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01. NaOH ksIamdokh i|yd Ndú;d mg, m%dÖr fldaIhl rEm igykla my; olajd we;.

(i) A, B, C, D iy E kï lrkak.

(ii) F yd G ødjKj, ix>gl fudkjdo?

(iii) wefkdavh iy lef;davh i|yd Ndú;d lrk øjH olajkak.

(iv) wefkdavh iy lef;davh i|yd øjH f;dard.ekSfï § ie,ls,a,g .; hq;= idOl fudkjd o?

(v) mg,fha ld¾hh l=ula o?

(vi) idkaø NaCl ødjKhla úoHq;a úÉfcaoH jYfhka fhdod .ekSug fya;= folla  fokak.

02. (i) "fid,afõ" l%uh uÕska Na
2
CO

3
 ksIamdokh i|yd tla wdrïNl øjHhla jkafka NH

3
 h. fuu l%shdj,sh

i|yd fhdod .kakd fjk;a wdrïNl øjH fudkjd o@ fuu fjk;a wdrïNl øjH ,nd .kafka flfiao@

(ii) fuu l%shdj,sfhys § ,efnk w;=reM, folla fokak.

(iii) fuu ksIamdok l%shdj,sfha§ iy w;=reM, m%;spl%ShlrKfha§ isÿjk ridhksl m%;sl%shd i|yd ;=,s;

ridhksl iólrK ,shkak.

(iv) fuu l%shdj,sfha § wvq WIaK;ajhla (< 100C) fhdod .ekSu i|yd fya;= folla fokak.

(v) fujeks l¾udka;hla i|yd ia:dkhla f;dard .ekSfï § ie,ls,a,g .; hq;= jeo.;a lreKq ;=kla fokak.

(vi) Na
2
CO

3
 iy NaHCO

3
 i|yd tla ld¾ñl m%fhdackhla ne.ska fokak. (2005)

03. Na
2
CO

3 
ksmojk wefudakshd fidavd l%uh i,lkak' fuys§"

(i) n%hska ødjKh NH
3
yd CO

2
j,ska ix;Dma; lsÍug Ndú;d jk l%uh y÷kajkafka flfiao@

(ii) óg wjYHh wuqøjHh ,nd .kakd whqre olajkak'

(iii) l¾udka;h wjidkfha ,efnk NH
4
Cl j,ska kej; NH

3
,nd .kafka flfiao@

(iv) Na
2
CO

3
ksmojk wefudakshd-fidavd l%uhg wkqrEm l%ufhka K

2
CO

3
 ksmoúh fkdyelafla wehs@

(v) m<uqj ldfndakslrK mshjr isÿlr bkamiq wefudakSlrKh isÿ fkdlrkafka wehs@

(vi) fuys§ w;=re M,hla f,i ,efnk CaCl
2
j, m%fhdack fudkjdo@

04. my; i|yka ls%hdj,skays ish¨ u mshjr i|yd wod< ;=,s; ridhksl iólrK olajkak.

(i) N
2
iy H

2
j,ska wdrïN lrïka, NH

4
 NO

3(s)
 ld¾ñl j ksIamdokh lsÍu

(ii) fid,afõ ls%hdj,sh u.saka Na
2
CO

3
(s) ixYaf,aIKh

by; i|yka ls%hdj,s i|yd Ndú; jk wdrïNl øjHj, m%Nj fudkjd o@

fid,afõ ls%hdj,sfha Ndú; lrk wuqøjH mqk¾Pkkh i|yd fhfok l%u m%ldY lrkak. (2002)

pß; Èidkdhl
B.	Sc.	Engineering	(Hons)
UNIVERSITY	OF	MORATUWA

l¾udka; ridhkh - .eg¿l¾udka; ridhkh - .eg¿



pß; Èidkdhl B.Sc. Engineering (Hon's) l¾udka; ridhkh2

05. N
2
 iy H

2
Ndú; lrñka NH

3
, ld¾ñlj ksIamdokh flf¾. my; m%Yak NH

3
 ksIamdokh i|yd jk "fyan¾"

l%uh yd nefoa'

(i) fuu l%shdj,sh i|yd fhdod .kakd N
2
 iy H

2
 j, m%Nj fudkjd o@

(ii) Ndú; flfrk úfYaIs; m%;sl%shd ;;a;aj fudkjd o@ ̂ WIaK;ajh, mSvkh yd W;afm%arl&

(iii) bÈß m%;sl%shdfõ YS>%;dj, wdmiq m%;sl%shdfõ YS>%;dj, iy iu;=,s;;d ksh;h hk fïjd flfrys W;afm%arlh

n,mdkafka flfiao@

(iv) NH
3
 TlaislrKhg Ndckh lrk l¾udka;hla kï lrkak. fuu TlaislrKfha § fhdod .kakd

m%;sl%shd ;;a;aj fudkjdo@

(v) NH
3
 j, tla .Dyia; m%fhdackhla fokak.

(vi) (A) fmdfydr l¾udka;h, (B) rn¾ l¾udka;h hk l¾udka;j, § fhdo .kakd tla wefudakshï ixfhda.hla

ne.ska fokak. wod, l¾udka;fha § by; ixfhda.j, ld¾hh l=ula o@ (2005)

06. uqyqÿ c,h Ndú;d lr isÿlrk ¨Kq ksIamdok ls%hdj,sh wjidkfha bj;,k ødjKh ìg¾ka f,i ye¢kafõ'

tu ìg¾ka ødjKh Ndú;d lr Mg
(s)

ksiaidrKh lsÍu i|yd Ndú;d lrk fldaIhl kï fkdlrk ,o

rEmigykla my; ±lafõ'

(i) by; A , B , C yd D f,i kïlr we;s oE i|yka lrkak'

(ii) ìg¾ka ødjKhg wu;rj fuu ls%hdú,h i|yd wjYH wfkl=;a wuqøjH i|yka lrkak'

(iii) ìg¾ka ødjKfha isg Mg
(l)

ksiaidrKh olajd isÿjk ish¿ m%;sls%hd i|yd ;=,s; ridhksl iólrK

,shkak'

(iv) Mg
(l)

i|yd ndú;djk fuu l%uh ljr kulska y÷kajhso@

(v) Mg ys m%fhdack folla i|yka lrkak'

(vi) fuu Mg ksiaidrK l%uh wdYS%;j úYd, CO
2
m%udKhla mßirhg tlafõ' tfia tlajk l%u folla

i|yka lr CO
2
jdhqj mßirhg tlaùu ksid isÿúh yels wys;lr n,mEï úia;r lrkak'
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07. fid,afõ l%uh u`.ska Na
2
CO

3
ksmoùu i,lkak'

(i) wdrïNl øjH A,B  yd C ;s%fldaK ;=< ,shkak'

(ii) B ys wdrïNl øjHh idkaøKh lsÍfï § iEfok w;=re M, folla D fldgqj ;=< ,shkak'

(iii) fuu l%shdj,sfha § ksmofjk wmøjHh (waste meterial) E fldgqj ;=< ,shkak'

(iv) fuu l%shdj,shg iyNd.sjk wod< øjHj, ridhksl iQ;% jD;a; ;=< ,shkak'

F , G iy wg¨j 1ys § isÿjk m%;sls%hd i|yd ;=,s; ridhksl iólrK my; bv ;nd we;s ;ekaj, ,shkak'

F ys§ ..................................................................................................................................

G ys§ ..................................................................................................................................

wg¨j 1 ys §..............................................................................................................................
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08. fyan¾ l%ufha § N
2
, NH

3
 njg TlaisyrKh flf¾. fuh lrkq ,nkafka 550 0C muK WIaK;ajhl § iy 250

atm mSvkhla hgf;a h.

(i) N
2 (g)

 TlaisyrKh lsÍu wmyiq ùug tla fya;=jla fokak.

(ii) 3H
2(g)

 + N
2(g)

2NH
3(g)

DHq = - 92.0 kJ

hk m%;sl%shdj i|yd úúO WIaK;ajj, § NH
3
 M,odj my; § we;.

WIAK;ajh/ 0C 250 atm ys § NH
3
 M,odj

200 88%

550 15%

1000 fkd.sksh yels ;rï

M,odj 15% la ;rï jqj;a 550 0C l WIAK;ajhla f;dard.kafka uka±hs fláfhka meyeÈ,s lrkak.

(iii) fyan¾ l%ufha § Ndú;d flfrk W;afm%arlh kï lrkak.

(iv) isyskaj l=vq lrk ,o ;;a;ajhl jQ W;afm%arlh Ndú;d flfrkafka ukao? Tfí ms<s;=r meyeÈ,s lrkak.

(v) NH
3
 (g), N

2
 njg m;a lsÍu i|yd ;=,s; ridhksl iólrKhla (;;aj iu.) fokak.

(vi) NH
3
 j, ld¾ñl m%fhdack folla fokak. (2007)

09. (i) wjYH ;;a;aj meyeÈ,s úia;r lrñka iy ;=,s; ridhksl iólrK Ndú; lrñka" Tiaj,aâ l%uh u.ska

khsÜßla wï,h ksIamdok yd iïnkaO w;HjYH mshjr i|yka lrkak'

(ii) by; (i) ys i|yka l%shdj,sfha § ksmofjk jdhquh M, lsishï wk;=rlska mßirhg ldkaÿfõ kï" ta tla

tla M,h u.skA isÿúh yels ydksodhl n,mEï 2 ne.ska i|yka lrkak' ̂ úia;r wjYH ke;&

(iii) khsÜßla wï,h hï wk;=rlska jejlg ldkAÿ jqjfyd;a" tu.ska mßirhg ydks úh yels wdldr ;=kla

fláfhka i|yka lrkak'

10. HNO
3 
 wï,h ksIamdokh ioyd Tiaj,aâ l%uh (Ostwald) l%uh Ndú;d flf¾'

(i) fuu l%ufha È Ndú; jk wdrïNl øjH fudkjdo @

(ii) fuu wdrïNl øjH ,nd .kakd m%Nj / l%u fudkjdo @

(iii) Tiaj,aâ l%uh yd iïnkaO ridhksl mshjr ;=,s; ridhksl iïlrK iy wjYH ;;aj (WIaK;ajh,

mSvkh, W;afm%arl) iu. bÈßm;a lrkak. (2008)

11. A , B iy C hk wdrïNl øjHj, isg HNO
3
iy (NH

4
)
2
SO

4
ksIamdokh i|yd § we;s  igyk i,ld n,kak' my;

§ we;s Wmfoia wkqj .e,Sï igyk iïmqq¾K lr tu .e,Sï igyk weiqfrka" wid we;s m%Yakj,g ms<s;=re imhkak'

v iajNdúlj ,nd .; yels wdrïNl øjH jk A , B iy C ys kï" ;s%fldaaK ;=< ,shkak'

v ls%hdj,sfha § yuqjk øjHj, ridhksl iQ;%" jD;a; ;=< ,shkak'

v wod, m%;sls%hd i|yd wjYH jk ;;a;aj F , G iy H fldgq ;=< ,shkak'

v wod< m%;sls%hdj, $ ls%hdj,sj, w;=re M, D iy E fldgq ;=< ,shkak'

(i) Z y÷kd.kak'

(ii) F , G iy H ys isÿjk ridhksl m%;sls%hd i|yd ;=,s; iólrK ,shkak'
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12. i,a*shqßla wï,h ld¾ñlj ksIamdokh lsÍu yd iïnkaO my; oelafjk m%ldY meyeÈ,s lrkak'

(i) SO
2(g)

 , SO
3(g)

 njg mßj¾;kh i|yd by< mSvk iy my< WIaK;aj ys;lr fõ'

(ii) SO
2(g) 

, SO
3(g)

 njg mßj¾;kh i|yd 450oC g my< WIaK;aj yd jdhqf.da, 250 g by< mSvk Ndú;

fkdflf¾'

(iii) fuu l%shdj,sfha § idudkHfhka V
2
O

5
 Ndú; flf¾'

A

D

F

E

B

C

B

G

I

úoHq;a

úÉfþokh

fjka lsÍu

^Nd.sl wdijkh&

w;=re M,hw;=re M,h

jd;fhys

±ùu

H

Z ys

wjfYdaIKh

c,h iuÕ

;kql lrKh

(NH
4
)
2
SO

4

HNO
3

c,h
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13. (i) i,a*shqßla wï,fha ld¾ñl ksIamdokh i|yd i,a*¾ vfhdlaihsâ m%Nj folla (Sources) i|yka lrkak.

(ii) 2SO
2(g)

 + O
2(g) º   2SO

3
hk m%;sl%shdj ;dmodhl fõ. ,S peg,sh¾ uQ,O¾uh Ndú;fhka  fuu

m%;sl%shdj i|yd ys;lr jk WIaK;aj yd mSvk ;;a;aj ̂ by< fyda my<& mqfrdal:kh lrkak.

(iii) ~~by; m%;sl%shdj isÿlsÍu i|yd, ld¾ñlj Ndú; lrk WIaK;aj yd mSvk ;;a;aj folu ,S peg,sh¾

uQ,O¾ufha mqfrdal:khkag mgyeks fõ.~~ fuu m%ldYh fláfhka meyeÈ,s lrkak. (2004)

14. (i) Odrd W!Iaulh Ndú; lr hlv ksiaidrKh lsÍu i|yd fhdod.kakd Lksc foll ridhksl iQ;% iy kï

i|yka lrkak'

(ii) fï l%shdj,sh u.ska hlv ksiaidrKh i|yd wjYH jk wfkl=;a øjH fudkjd o@

(iii) (ii) ys Tn i|yka l< øjHj, ld¾hh olajkak'

(iv) fuu l%shdj,sh i|yd bjy,a jk Tlaisydrl fudkjd o@

(v) Odrd WIaulhl isÿjk m%;sl%shd i|yd ;=,s; iólrK" wod< WIaK;aj i|yka lrñka ,shkak'

(vi) Odrd W!Iaulh Ndú;fhka mßirh flfrys we;s flfrk wyslr n,mEï ;=kla ,shkak' (2003)

15. ridhksl l¾udka;fha §, fndfydA úg W;afmArl Ndú; flf¾.

(i) l¾udka;fha § W;afmarl jYfhka, wka;ßl f,day fyda tajdfha ixfhda. fyda Ndú; lrk wjia:d ;=kla

fokak. tla tla  wjia:dfõ § fhdod .kakd W;afmarlh meyeÈ,s j olajkak.

(ii) by; (i) ys i|yka l< tla tla W;afmarlh u.ska, W;afmarKh lrk m%;sls%hd i|yd ;=,s; ridhksl

iólrK ,shkak.

(iii) W;afmarl u.ska ksIamdok úhou wvqlrk wdldr folla fokak.

(iv) jdhq-l,dm m%;sls%hd i|yd wdka;ßl f,day iy tajdfha ixfhda. fyd| W;afmarl jkafka uka±hs fláfhka

meyeÈ,s lrkak. (2004)

16. (a) m%Njhla f,i jd;h (jdhqf.da,h)  iy fmfg%da,shï l¾udka;fha§ w;=reM,hla f,i ,efnk H
2
Ndú;d

lrñka HNO
3
wï, ksYamdokh l¾udka;hg wod, .e,Sï igykla olajd we;'

(i) P , Q , R , S hk wjia:djkag ,efnk M, y÷kd.kak'

(ii) A , B , C , D , E hk fldgqj,g wod, ls%hdj,s$;;aj i|yka lrkak'

(iii) B , C , D , E  wjia:djkag wkqrEm ridhksl m%;sls%hd meyeÈ,sj ,shd olajkak'

(iv) fujeks l¾udka;hka ksid mßirhg isÿúh yels ydks 3la ,shkak'
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(b) Na
2
CO

3
uqyqÿ c,fhka ,nd.kakd jeo.;a ridhksl ixfhda.hls' fida,afõ l%ufhka Na

2
CO

3
ksIamdokfha

iajNdúl m%Njhka lsysmhla m%fhdackhg .kS'

(i) uqyqÿ c,hg wu;rj fuu l%ufhka§ Ndú;d lrk m%Njhka fudkjdo@

(ii) fuu ls%hdj,sfha§ isÿjk ridhksl m%;sls%hd i|yd ;=,s; ridhksl iólrK ,shkak'

(iii) fuu ls%hdj,sh jvd ld¾HCIuj lr.ekSu i|yd fhdod .; yels ls%hdud¾. 2 la ,shkak'

17. fid,afõ l%uh uÕska Na
2
CO

3
ksmoùug wod, igykla my; ±lafõ'

(i) A ,E yd H wdrïNl øjH y÷kd .kak'

(ii) by; fldgqj,g wod, uQ,øjH$ixfhda. y÷kd .kak'

(iii) fuysÈ iEfok Na
2
CO

3
ksIamdokh ld¾hCIu lr .ekSu i|yd Ndú;d lrk ls%hd ud¾. fudkjdo@

(iv) fuysÈ iEfok N , I yd J j, m%fhdack 2 ne.ska ,shd olajkak'

18. fldaiaála fidavd (NaOH) ksmoùu i|yd msßisÿ NaCl ødjKhla ^n%hska ødjKhla& úoHq;a úÉfþokhg ,la

lrKq ,efí' fuu úoHq;a úÉfþoH isÿlrkq ,nk fldaI zlaf,dafrd-we,al,S fldaIZ f,i y÷kajhs' fïjd riÈh

fldaI" m%dÖr fldaI yd mg, fldaI f,i j¾. 3 la mj;S'

(i) riÈh fldaI mokï lrf.k NaOH ksIamdokfha§ we;sjk m%Odk wjdish l=ulao@

(ii) mg, fldaIh yd m%dÖr fldaIh w;r mj;sk m%Odku fjkialu l=ulao@

(iii) m%dÖr fldaIh Ndú;hg jvd mg, fldaIh Ndú;h jdisodhl nj hfula mjihs' fuys ksjerÈ;dj meyeÈ,s

lrkak'

(iv) my< we;s m%Yak NaOH ksIamdokfha mg, fldaIh iïnkaOj fõ'

I

J

H

D D

H
2
O

E

AF

G

K L N

M
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I. NaOH ksIamdokhg wod, mg, fldaIhl o< ieleiaula we| th yels;dla kï lrkak'

II. tys wefkdavfha yd lef;davfha isÿjk m%;sls%hd yd iuia: m%;sls%hdj ,shd olajkak'

III. mg, fldaIfha§ wefkdav l=àrfha øj uÜgu lef;dav l=àrhg jvd by<ska ;nd.; hq;=o@ yels;dla

úia;r lrkak'

IV. NaOH yd mg, fldaIh wdYs%;j ,efnk wfkl=;a w;=reM, j, m%fhdack 2 ne.ska ,shkak'

V. mg, fldaI l%ufha§ Ndú;d jk n%hska ødjKh msßis÷ lrkafka flfia ±hs meyeÈ,s lrkak'

VI. wefkdavh wi,ska OH- TZlrKh ù O
2
ksoyia ùu wju lr Cl- TZlrKh lrùu i|yd fhdod we;s

Wml%u meyeÈ,s lrkak'

19. inka ksIamdokh i|yd isÿlrK WKqiqï ls%hdj,sh (Hot Process) wdYs%;j my; .eg¿ mokï fõ'

(i) inka ksIamdokh i|yd wjYH wuqøjH fudkjdo@

(ii) inka ksIamdokfha uQ,sl mshjr 4 fláfhka úia;r lrkak' w;HjYH m%;sls%hd Ndú;d lrkak'

(iii) .a,sirhs,a g%hsmdïfÜÜ hkq inka ksIamdokh i|yd fhdod.kakd wuqøjHls' tys jHqy iQ;%h my; mßÈ fõ'

fuu øjH yd NaOH fhdod.ksñka inka idok m%;sls%hdj ,shd olajkak'

(iv) inkaj, TFM w.h hkq l=ulao@

(v) zzlÀk c,fha inka Èh fkdjk w;r inka fmk fkdk.S' fï fya;=fjka lÀk c,h wdYS%; fia§fï

ls%hdj,s i|yd laId,l Ndú; fõ'ZZ fuu m%ldYh yels;dla meyeÈ,s lrkak'

(vi) lD;Su laId,lj, we;s m%Odk ixrplfhys ku yd tys  jHqy iQ;%h ,shd olajkak'

20. uQ,sl m%Nj lsysmhla u; mokï jQ ksIamdok lsysmhla iunkaO my; igyk i,ld n,kak' tu .e,Sï igyk

weiqfrka wid we;s m%YaKj,g ms<s;=re fokak'
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(i) X
1
 , X

2
 , X

3
yd X

4
y÷kd .kak'

(ii) Aisg M olajd we;s øjH y÷kd.kak'

(iii) ls%hdj,sh 1 y÷kd.kak'

(iv) C ® H fuu m;aùug wod, m%;sls%hd i|yd ;=,s; ridhksl iólrK ,shd olajkak'

(v) H , K , B j, m%fhdack 2 ne.ska ,shd olajkak'

21. my; i|yka m%YaK Ydl wdYs%;j isÿlrk l¾udka; iïnkaOj fõ'

(a) úkdlsß ksmojk wdldrh wkqj lD;su yd iajNdúl f,i j¾. lrhs' fuu úkdlsß ksmojk wdldr fjk

fjku i|yka lr tajdfha uQ,sl fjkialu ,shd olajkak'

(b) rd ue§fuka b;sßjk iSks ñY%Kh meiSug ie,eiaùfuka t;fkda,a ksmoúh yelsh'

(i) iqfl%dia u.ska mgkaf.k t;fkda,a ksmoùug wod, m%;sls%hd wod, tkaihsuo meyeÈ,sj olajñka ,shd

olajkak'

(ii) ffcj t;fkda,a hkq fudkjd±hs meyeÈ,s lrkak'

(iii) laIqø Ôù ls%hdldÍ;ajh u.ska meiSug ,lal< ñY%Kfhka t;fkd,a fjkalr.kakd wdldrh meyeÈ,s  lrkak'

(iv) t;fkda,a j, m%fhdack 4 la ,shd olajkak'

(c) Ydl øjHj,ska ksiaidrKh lrkq ,nk c,fha wødjH jdIamYS,s øj i.kaO f;,a f,i y÷kajhs'

(i) Ydl øjHj,ska i.kaO f;,a ksiaidrKh lrk m%Odk l%u fudkjdo@

(ii) by; i|yka l< l%u ms<sn|j flá úia;rhla fokak'

22. (i) I. iam¾Y l%uh (Contact Process) u.ska H
2
SO

4
ksIamdokh lsÍfï § Wmfhda.S jk mshjr" m%;sls%hd

;;a;aj iys; ;=,s; ridhksl m%;sls%hd Wmldrfhka ,shd olajkak'

II. fuu l%uhg wod< fN!;sl ridhk uQ,O¾u fláfhka úia;r lrkak'

III. H
2
SO

4
ys Ndú; folla fokak'

(ii) my; mßj¾;k ld¾ñl f,i l< yelafla flfia ±hs ;=,s; ridhksl m%;sls%hd Ndú;hka fmkajkak'

I. uqyqÿ c,h ® Mg
(s)

II. N
2
®NaNO

2

ie'hq'( wod< wjia:djkays m%;sls%hd ;;a;aj § m%;sldrl$m%;sls%hl ld¾ñl f,i ,nd .kakd wkaou olajkak'

(iii) my; § we;s m%Yak fid,afõ l%uh (Solvay Process) u.ska Na
2
CO

3
 ksIamdokh lsÍu u; mokï ù we;'

I. fuu l%ufha § Ndú; lrk wdrïNl øjH i|yka lrkak'

II. I ys i|yka øjH (materials) ,nd .kafka flfia ±hs olajkak'

III. fuu l%ufha § ,efnk wjidk w;=re M,h fokak'

IV. Na
2
CO

3
ys Ndú; folla fokak'

V. uqyqÿ c,h iajNdúl iïm;la f,i Ndú; lr III ys i|yka wjidk w;=re M,h" ðmaiï njg

mßj¾;kh lsÍu i|yd l%uhla fhdackd lrkak' (2013)

23. my; i|yka m%Yak Odrd W!Iaulh  (Blast Furnace) Ndú; lr hlv ksiaidrKh u; mokï ù we;'

(i) hlv ksiaidrKfha § Ndú; lrk hlv f,damia iy wksl=;a wuqøjHhkays idudkH kï yd ridhksl iQ;% fokak'

(ii) hlv f,damia yer wksl=;a tla tla wuqøjHfhys ld¾hh (function) fláfhka idlÉpd lrkak' wod<

wjia:djkays ;=,s; ridhksl iólrKh Ndú;d lrkak'

(iii) Odrd W!Iaulh ;=< hlv f,damia hlv njg fidamdKSh f,i isÿ jk mßj¾;kh (stepwise  conver-

sion) ±laùu i|yd ;=,s; ridhksl iólrKh ,shkak'

(iv) Odrd W!Iaulh m;=f,a iEfok øj hlvfha ku ,shd tys wdikak ixhq;sh fokak'
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(v) Odrd W!Iaulfhka ,nd .kakd hlv u< fkdnef|k jdfka (stainless steel) njg mßj¾;kh lsÍu i|yd

tys ixhq;sfha isÿ úh hq;= fjkialï olajkak' fuh flfia isÿ lrkafka ±hs fláfhka i|yka lrkak'

(vi) hlv f,damia fidamdKSh f,i mßj¾;kfhka hlv 2000kg ksIamdokh lsÍfï § Ndú; jk jdhqfõ ((iii)

fldgfiys y÷kd.;a) ialkaOh kg j,ska .Kkh lrkak'

(vii) Odrd W!Iaulfha by<g .uka lr thska msgjk wmf;a hk jdhq ñY%Kh (waste gas mixture) Odrd

W!Iaulfha jdhqj fyda *aÆ jdhqj f,i ye¢kafõ' fuu ñY%Kfha we;s m%Odk jdhq i|yka lr m%uqL jdhqj

y÷kd.kak' (idfmalaI mrudKql ialkaOh : Fe = 56 , O=16, C=12 ) (2014)

24. my; i|yka m%Yak khsá%la wï,fhys .=K iy th ksmoùug fhdod .kakd Tiaj,aâf.a ls%hdj,sh u; mokï fõ'

(i) fuu ls%hdj,sfha Ndú; lrk wuqøjH i|yka lrkak'

(ii) fuu ls%hdj,sfha isÿ jk m%;sls%hd i|yd wod< ;;a;aj iys; j ;=,s; ridhksl iólrK ,shkak'

(iii) by; (i) ys y÷kd.;a tl wuqøjHhl wvx.= oaúmrudKql jdhq ujq, 1000 lska ksIamdokh l< yels Wmßu

khsá%la wï, m%udKh .Kkh lrkak'

(iv) khsá%la wï,fha Ndú; ;=kla fokak'

(v) ixY=oaO idkaø khsá%la wï,h wj¾K øjhls' th wdf,dalhg ksrdjrKh l< úg ly meyehla .kS' fuu

ksÍCIKh ;=,s; ridhksl iólrKhla Wmfhda.S fldg myod fokak'

(vi) my; ±lafjk m%;sls%hd i|yd ;=,s; ridhksl iólrK fokak'

I. S
(s)

 + id'HNO
3

II. Cu
(s)

 + id'HNO
3

III. Cu
(s)

 + ;'HNO
3

(2015)

25. wkd.;fha § YS% ,xldfõ ridhksl l¾udka;hla ia:dms; lsÍug wjika jif¾ úYajúoHd, YsIHfhl= úiska

w¢k ,o .e,Sï igyk my; ±lafõ'

iajdNdúl wuqøjHhka" ksIamdok ls%hdj,s iy M, ksrEmKh lsÍug my; ±lafjk ixfla; Ndú; flf¾'

iajdNdúl wuqøjH  ksIamdok ls%hdj,sh M,
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P
2
ldur WIaK;ajfha § øjhla f,i mj;sk ye,ckhla ksmoùu i|yd Ndú; fõ'

P
7
úrxclhla$m%N, Tlaisldrlhla f,i Ndú; fõ'

P
8
hym;a fi!LHhla mj;ajd .ekSu i|yd Èkm;d Ndú; fõ'

(i) R
1
iy R

2
iajdNdúl wuqøjHhka fol y÷kd.kak'

(ii) M
1
 , M

2
 , M

3
 , M

4
ksIamdok ls%hdj,s y;r y÷kd.kak' [Wod( wefudakshd ksIamdokh fyda fyan¾ l%uh]

(iii) P
1
isg P

9
olajd M, y÷kd.kak'

(iv) M
1
iy M

3
ls%hdj,shkays mshjr fláfhka úia;r lrkak' ̂ WmlrKj, rEmigyka wjYH fkdfõ&

(v) M
2
ls%hdj,sfha § Ndú; lrk WmlrKh we| kï lrkak'

(vi) P
5
 , P

3
iy P

8
ys tla m%fhdackhla ne.ska fokak' (2016)

26. rapeseed oil jeks t<j¿ f;,a j¾. fu;fkd,a iuÕ NaOH W;afm%arl yuqfõ r;a lsÍfuka tiagr j¾.hla

f,i nfhdãi,a iEÈh yel' rapeseed oil j, jHqy iQ;%h my; mßÈ fõ'

(i) fuu.ska ffcj ãi,a (FAME) ksmoùug wod, ;=,s; iólrKh ,shkak'

(ii) rapeseed oil Ndú;d lr fuu ffcj ãi,a ksmoùfï ls%hdj,sh fláfhka meyeÈ,s

lrkak'

(iii) fmfg%da,shï f;,a j,g jvd ffcjãi,a Ndú;d lsÍfï we;s jeo.;alu l=ulao@

(iv) ffcjãi,a ksIamdokfha w;=reM,h l=ulao@ tys m%fhdack ,shd olajkak'

27. Odrd W!Iaulhla Ndú;fhka hlv ksiaidrKh lr .ekSfï § hmia" fldala iy yqKq.,a Odrd W!Iaulfha by<ska

we;=¿ lrk w;r W!Iaulfha m;=f,a msysá mhsmam uÕska WKqjd;h W!Iaulh ;=,g we;=¿ lrjkq ,efí'

(i) Odrd W!Iaulh ;=, § Tlaisydrlhla f,i ls%hd lrk jdhqjla i|yka lrkak'

(ii) Odrd W!Iaulh ;=, § isÿjk ish¿u m%;sls%hd Bg wod, WIaK;ajo iuÕska ,shd olajkak'

(iii) hlv f,damiaj, wvx.= jk tla wdï,sl wmøjHhla kï lrkak'

(iv) Odrd W!Iaulhg we;=¿ lrk jdhqj u.ska ,nd fokafka  8000C muK jqjo W!Iaulh my, m%foaYfha§

12000C l muK WIaK;ajfha§ isÿjk m%;sls%hd jqjo myiqfjka isÿfõ' fuh myokak'

28. my; olajd we;s ld¾ñl ls%hdj,s i,lkak'

I. khsá%la ksIamdokh ̂ Tiaj,aâ l%uh&

II. ia,*shqßla wï, ksIamdokh ̂ iam¾Y l%uh&

(i) tla tla ls%hdj,sfhys § Ndú; lrk wdrïNl øjH i|yka lrkak'

(ii) wjYH ;ekaj, § iqÿiq ;;a;aj i|yka lrñka tal tla ls%hdj,sfha isÿ jk m%;sls%hd i|yd ;=,s; ridhksl

iólrK ,shkak' (2017)

29. P
1
yd P

2
hk jeo.;a ixfhda. folla yd tajdhska jHq;amkak lrkq ,nk P

3
 , P

4
yd P

5
hk ;j;a jeo.;a

ixfhda. ;=kla ksmojk whqre my; § we;s .e,Sï igyfkys ±lafõ' Na
2
CO

3
ksIamdokfha § P

1
wuqøjHhla

f,i Ndú; fõ' P
1
yd P

2
w;r m%;sls%hdfjka P

3
ksIamdokh l< yel' P

3
fmdfydrla f,i yd iafMdaglhla

f,i Ndú;d fõ' nyq, jYfhka Ndú; jk fmdfydrla jk P
4

ksIamdokfha § o P
1

Ndú; fõ' jeo.;a

;dmia:dmk nyq wjhjlhla jk P
5
ixYaf,aIKfha § P

4
Ndú; fõ'

ksIamdok ls%hdj,sh wuqøjH ,nd .ekSu i|yd fN!;sl$ridhksl ls%hdj,sh wuqøjH

M,h wuqøjH i|yd m%Njh

m%;sls%hd fkdl< wuqøjH ̂ wuqøjH&$fN!;sl yd$fyda ridhksl ls%hdj,sfha § jdhqf.da,hg uqodyefrk øjH
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by; .e,Sï igyk mokï lr.ksñka my; m%Yakj,g ms<s;=re imhkak'

(i) P
1
 , P

2
yd P

3
y÷kd.kak' (ii) R

1
yd R

2 
y÷kd.kak'

(iii) X
1
 , X

2
yd X

3
y÷kd.kak' (iv) S y÷kd.kak'

(v) wod< wjia:dj,§ ;=,s; ridhksl iólrK foñka PC
1
yd PC

2
ys isÿ jk ls%hdj,s fláfhka

i|yka lrkak'

(vi) M
1

yd M
2
ksIamdok ls%hdj,s y÷kd.kak' ̂ Wod( iam¾Y l%uh fyda H

2
SO

4
ksIamdokh&

(vii) M
1

yd M
2
ys isÿjk m%;sls%hd i|yd ;=,s; ridhksl iólrK iqÿiq ;;a;aj iu. fokak'

(viii) I. P
1
yd P

2
hk tla tla ixfhda.h i|yd by; i|yka lr fkdue;s tla m%fhdackhla ne.ska fokak'

II. wuqøjHhla f,i Ndú; lsÍu yer" P
1
ksIamdok ls%hdj,sfhys R

1
ys tla m%fhdackhla fokak'

(2018)

30. m%isoaO fmdfydrla jk wefudakshï khsfÜ%Ü (NH
4
NO

3
) ksmoùu i|yd l¾udka; ls%hdj,s folla iïnkaO jQ

.e,Sï igykla my; ±lafõ'
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(i) by; .e,Sï igyka olajd we;s A , B , C yd D hk m%fNao o X
1
yd X

2
hk m%fNao o G hk m%;sldrlho

y÷kd.kak'

(ii) ls%hdj,sh 1 úia;r lrkak'

(iii) ls%hdj,sh 2 hkq l=ulao@ B ksmoùu i|yd jd;h fhdod .ekSug  fya;=j l=ulao@

(iv) A yd B uÕska X
1
ksmoùug wod, m%;sls%hdj i|yd ;=,s; ridhksl iólrKh ,shd wjYH ;;a;aj yd

W;afm%arlo meyeÈ,sj ,shd olajkak'

(v) X
1
yd jd;h u.ska C ksmoùug wod, m%;sls%hdj i|yd ;=,s; ridhksl iólrKh wjYH ;;a;aj iu. ,shd

olajkak'

(vi) X
1
yd X

2
m%fNaoj, fjk;a m%fhdack 2 ne.ska ,shd olajkak'

31. fidaähï ldnfkaÜ (Na
2
CO

3
) ksmoùfï fida,afõ l%uhg wod, .e,Sï igykla my; ±lafõ'

(i) A , B , C , D , E , F , G , H yd R
1
 , R

2
hk m%fNao y÷kd.kak'

(ii) fuys§ R
1
iu. m<uqj B jdhqj ñY% fkdfldg C jdhqj ñY%lr ,efnk D ødjKhg B jdhqj ñY% lsÍug

fya;=j olajkak'

(iii) fida,afõ l%uhg wod,j by; .e,Sï igyk ;=< olajd we;s ls%hdj,shg wod, ish¿u m%;sls%hd i|yd ;=,s;

ridhksl iólrK ,shd olajkak'

(iv) R
1
iu. C jdhqj fukau D iu. B jdhqj m%;sls%hd lsÍu ld¾HlaIu lsÍug fhdodf.k we;s Wml%u úia;r

lrkak'

(v) by; l%ufõoh Ndú;d lr K
2
CO

3
ksmoúh yelso@ meyeÈ,s lrkak'

(vi) Na
2
CO

3
ksIamdokfha w;=reM,h i|yka lr tys m%fhdack 2 la ,shkak'

(vii) Na
2
CO

3
j, m%fhdack 2 la ,shkak'
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32. ìg¾ka ødjKh mokï lrf.k ks¾udKh jQ l¾udka; lsysmhl .e,Sï igykla my; ±lafõ'

(i) X
1
yd X

2
m%Nj y÷kd.kak'

(ii) P
1
 , P

2
 , P

3
 , P

4
yd P

5
ksIamdok M, y÷kd.kak'

(iii) A , B , C , D , E , F , G , H , I , J , K , L , M , N yd R hk m%fNao y÷kd .kak'

(iv) ls%hdj,sh 1 l=uk kulska y÷kajhso@

(v) ls%hdj,sh 2 isÿlrk wdldrh úia;r lrkak'

(vi) ls%hdj,sh 3 g wod, ls%hdj,sh isÿjk fldaIh l=uk kulska y÷kajhso@ tys wefkdavh yd lef;davh ;=<

isÿjk m%;sls%hd ,shd olajkak'

(vii) ls%hdj,sh 3 isÿ lsÍug K ødjKhg wu;rj ;j;a øjhla wjYH fõ' ta i|yd .e,Sï igyfka fhdod we;s

ixfla;h l=ulao@

(viii) ls%hdj,sh 4 isÿjk fldaIfhys o, jHqyh we| th yels;dla kï lrkak' tys§ isÿjk wefkdav-lef;dav

m%;sls%hd fjk fjku ,shd olajkak'

(ix) A yd B u.ska P
1 
ksmoùug wod, m%;sls%hdj i|yd ;=,s; ridhksl iólrKh ,shd wjYH ;;a;aj i|yka lrkak'

(x) P
1
isg P

5
olajd ksIamdok M, j, m%fhdack 2 ne.ska ,shd olajkak'

33. iajNdúl rn¾ ys mj;skafka isia-fmd,s whsfidmS%ka fõ'

(i) whsfidmS%ka wKqfõ jHqyh we| tys IUPAC kduh ,shkak'

(ii) iajNdúl rn¾j, jHqyh w¢kak'

(iii) rn¾ m%;Hdia:;dj olajkafka uka ±hs myokak'

(iv) rn¾ NdKav c,fhka f;;a fkdjkafka uka ±hs myokak'

(v) j,alkhsia lrk ,o rn¾ iajNdúl rn¾j,g jvd m%fhdackj;a ùug fya;=jk jeo.;a fN!;sl .=K 2 la

i|yka lrkak'

(vi) j,alkhsia lrk ,o rn¾ kso¾Ylhl i,a*¾ mj;sk nj Tn fmkajkafka flfia±hs fláfhka myokak'

ò H >k øjHhla fõ'

ò I c,Sh ,jKhls'

ò J ú,Sk whksl ixfhda.hls'

ò N úc,ldrlhla f,i Ndú;
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34. (a)

võ ls%hdj,sh (Dow Process) fhdod .ksñka ue.akSishï f,dayh (Mg) ksIamdokh lsÍu by; olajd we;s

.e,Sï igykska fmkakqï lrhs'

.e,Sï igyk u; mokï jQ my; ±lafjk m%Ykaj,g ms<s;=re imhkak'

(i) wdrïNl øjHh A y÷kd.kak'

(ii) B , C , D , E , F iy G ys Wmfhda.S lr.kakd ls%hdj,s my; ±lafjk ,ehsia;=fjka y÷kd.kak'

jdIamSlrKh" øjKh lssÍu" ;dm úfhdackh" úoHq;a úÉfþokh" m%;sldrlhla m%;splS%lrKh"

wjlafIamKh

(iii) B ys Ndú; lrk ridhksl ixfhda.h y÷kd.kak'

(iv) P , Q , R iy T ridhksl úfYaI y÷kd.kak'

(v) B , C , D yd F j, isÿjk ls%hdj,s i|yd ;=,s; ridhksl iólrK$w¾O m%;sls%hd fokak'

^ie'hq' w¾O m%;sls%hd ,sùfï § wod< wjia:djkays wefkdavh yd lef;davh y÷kd .kak'&

(vi) G ys iqÿjk m%;sls%hdfõ jeo.;alu i|yka lrkak'

(b) my; i|yka m%Yak ffcj ãi,a ksIamdokh u; mokï fõ'

(i) ffcj ãi,a ksIamdokfha § Ndú; jk wuqøjH i|yka lrkak'

(ii) tu tla tla wuqøjHfha we;s m%Odk ridhksl ixfhda.h wod< wjia:djkays kï lrkak'

(iii) mdi,a ridhkd.drfha § ffcj ãi,a ksIamdokhg W;afm%arlh jYfhka fhdod .kq ,nk ridhksl

ixfhda.fha  ku i|yka lrkak'

(iv) by; (ii) fldgfia i|yka l< ridhksl ixfhda. Ndú; lr ffcj ãi,a ixYaf,aIKh fmkaùug

;=,s; ridhksl iólrKhla fokak'

(v) W;afm%arlh jeämqr fhdod .;fyd;a isÿúh yels w;=re m%;sls%hdjla tys M, iu. y÷kd.kak'

(2019)
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35. (a) my; i|yka m%Yak ghsfÜkshï vfhdlaihsâ (TiO
2
) j, .=K iy tys ksIamdokh zzlaf,darhsâ ls%hdj,shZZ

u.ska isÿ lsÍu u; mokï fõ'

(i) fuu ls%hdj,sh i|yd Ndú; jk wuqøjH kï lrkak'

(ii) ksis wjia:djkays ;=,s; ridhksl iólrK Ndú; lrñka TiO
2
 ksIamdok ls%hdj,sh fláfhka

úia;r lrkak'

(iii) TiO
2
 j, .=K ;=kla i|yka lr" tla tla .=Khg wod< Ndú;hla ne.ska fokak'

(iv) YS% ,xldfõ TiO
2
 ksIamdok l¾udka; Yd,djla ia:dms; lsÍug Tn i,ld n,kafka kï" imqrd,sh

hq;= wjYH;d ;=kla i|yka lrkak'

(v) by; (ii) ys úia;r l< ksIamdok ls%hdj,sh f.da,Sh WKqiqu i|yd odhljkafka o@ Tfí ms<s;=r

idOdrKSlrKh lrkak'

(b) my; i|yka m%Yak § we;s nyqwjhjl u; mokï fõ'

fmd,sjhskhs,a laf,darhsâ (PVC), fmd,st;s,Ska (PE), fmd,siaghsÍka (PS), fíla,hsÜ"

khsf,daka 6.6 , fmd,st;s,Ska fgßma;ef,aÜ (PET) , .gd m¾pd (Gutta percha)

(i) by; i|yka nyqwjhjl y;rl mqkrdj¾;S tall w¢kak'

(ii) by; i|yka nyqwjhjl y; (7)

I. iajNdúl fyda lD;s%u nyqwjhjl

II. wdl,k fyda ix>kk nyqwjhjl

f,i j¾.SlrKh lrkak'

(iii) fíla,hsÜ iE§fï§ Ndú; jk tal wjhjl fol kï lrkak'

(iv) nyqwjhjl tajdfha ;dmc .=K wkqj j¾. follg fnÈh yel' tu j¾. fol i|yka lrkak'

PVC iy fíla,hsÜ ñka l=uk j¾.hkag wh;a±hs ,shkak'

(v) by; ,ehsia;=fjys nyqwjhjl ;=kla i|yd Ndú; tl ne.ska i|yka lrkak'

(2020)

36. nyqwjhúl l¾udka;hg wod< ridhksl ixfhda. lsysmhla my; ±la fõ'

HCHO , HOCH
2
CH

2
OH , CF

2
=CF

2
 , C

6
H

5
OH , , 

fuu ixfhda. tlla fyda jeä ixLHdjla fyda fhdod ksIamdokh lrk nyqwjhúl muKla i,ld my;

m%Yakj,g ms<s;=re imhkak'

(i) iq,n j Ndú; jk nyqwjhúl y;rl kï ,shkak'

(ii) (i) ys Tn i|yka l< tla tla nyq wjhúlh i|yd tla m%fhdackhla ne.ska i|yka lrkak

(iii) ;dmhg jvd;a u Tfrd;a;= fok nyqwjhjlfha mqkrdj¾;k tallfha jHqyh w¢kak'

(v) by<u m%;Hia:;dj we;s nyqwjhjlfha mqkrdj¾;k tallfha  jHqyh w¢kak'

(v) ;dmia:dhs nyqwjhúlhla i|yka lrkak'

37. (i) YS% ,xldfõ § i.kaO f;,a ksiaidrKh i|yd Wmfhda.S lr.kakd Ydl 3 la i|yka lrkak'

(ii) tajdhska ,nd .kakd i.kaO f;,aj, wvx.= jk jeo.;a ridhksl ixfhda.hla ne.ska kï lrkak'

(iii) i.kaO f;,a ksiaidrKh i|yd yqud, wdijkh fndfyda úg fhdod .kS' fï l%ufha we;s jdis 2 la i|yka

lrkak'

38. (i) fmfg%da,shï ãi,aj,g idfmaCIj nfhdaãi,aj, we;s jdis 3 la i|yka lrkak'

(ii) fmfg%da,shï ãi,aj,g idfmaCIj nfhdaãi,aj, we;s wjdis 3 la i|yka lrkak'

(iii) nfhdaãi,a ms<sfh, lsÍfï § ,efnk .a,sifrda,aj, ialkaOh ,efnk nfhdaãi,a ialkaOfhka 1/10 la

muK jk nj iqÿiq .Kkh lsÍula uÕska fmkajkak'


