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01. my; ioyka tajd w;ßka m%d.a kHIaál ffi,j, muKla olakg ,efnkqfha¦ 
1. mg,j,ska jgjQ bkaøshsld iys; ffi, ma,diauh 
2. fm%daàk ixYaf,aIKh ioyd WmldÍjk rhsfndfidau 
3. fmdiafmd,smsv yd fm%daàk j,ska iEÿk ffi, mg, 
4. jdhqf.da,Sh khsg%cka ;srlsÍfï yelshdj 
5. Ôrl tkaihsu iys; laIqø foay 

 

02. rd j, (Toddy) weUq,a rih f.k fokafka my; oelafjk Ôùka w;ßka ljfrla úiskao@ 
1. Streptococcus thermophiles  2' Saccharomyces cerevisiae 
3' Acetobacter aceti    4' Lactobacillus bulgaricus 
5' Streptococcus lactis 

 

03. ks¾jdhq yd iajdhq ;;aj hgf;a laIqøÔù úfhdackh iïnkaOj oS we;s my; m%ldY w;ßka i;H jkafka 
1. ldnksl ldnka ks¾jdhq ;;aj hgf;a úfhdackfhka CO2 iefoa' 
2. ldnksl ldnka laIqøjd;ldó ;;aj hgf;a úfhdckfhka ldnksl wï, iEfoa' 
3. ldnksl khsg%cka iajdhq ;;aj hgf;a úfhdackfhka NH3 iEfoa' 
4. ldnksl i,am¾ iajdhq ;;aj hgf;a úfhdackfhka H2S idohs' 
5. ldnksl fmdiamria iajdhq ;;aj hgf;a úfhdackfhka PH3 idohs' 

 

04. nelaàÍhdjla yd os,Srhla w;r jQ fjkialula jkafka" 
1. nelaàßhd DNA i;= iajhx m%;sj,s;ùuhs'      
2. os,Sr ffi,fha ma,diau mg,hla oeÍuhs' 
3. fm%daàk ixiaf,aIKh ioyd rhsfidfndau oeÍuhs'      
4. os,Sr ffi,h i;= m%;sÔjl ksmoùfï yelshdjhs' 
5. ffi, ia,diaóh ixirKhhs' 
 

05. msßhï fkdl, wmc,h iajdNdúl c,dY j,g tl;=ùfuka we;súh yels n,mEula fkdjkafka 
1. frda. ldrl laIqøÔùka jHdma; ùu'   
2. c,h ÿIKh ùu' 
3. iajdhq úfhdackh isÿùu'   
4. laIqø Ôù .ykh jeäùfuka BOD w.h fyj;a ffcj Tlaiscka b,a,qu jeäùu' 
5. ÿ.`o yuk jdhQka msgùu' 
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06. Ydl yd i;a;aj foay j, jHqyd;aul ix>gl f,i l%shdlrk o%jH folla ms<sfj,ska ioyka lr we;s ms<s;=r 
 jkqfha 

1. fmlaàka yd fi,shqf,daia h' 
2. lhsàka yd fi,shqf,daia h' 
3. fi,shqf,daia yd lhsàkah' 
4. lhsàka yd fmlaàkah' 
5. fi,shqf,daia yd .a,hsfldackah' 
 

07. fm%daàk yd ,smsv i;= ,dlaIKsl .=Kdx. ksjeros wkqms<sfj,ska ioykalr we;af;a l=uk jrKfhao@ 
1. tkaihsu f,i l%shdlsrSu   - ;dm mÍjdrlhla f,i l%shd lsÍu' 
2. ;dm mrsjdrlhla f,i l%shdlsÍu  - tkaihsu f,i l%shd lsÍu' 
3. c, mrsjdrlhla f,i l%shd lrhs  - wNHka;r wjhj wdrlaId lrhs' 
4. ks¾O%eùh ødjl j, oshfõ  - O%eùh o%djl j, oshfõ' 
5. nyq wjhjhla fkdfõ   - nyq wjhjhls' 

 

08.  mÍlaIK k, ;=kla my; mßos ms<sfh, lrk ,§' 
1. .a,Qfldaia ødjKh 
2. iqqfl%daia ødjKh ¬ ;kql HCl 
3. msIaG ødjKh ¬ weuhsf,aia 

  úkdä 30lg miq fuu k< ;=<g u fnkälaÜ ødjKh tl;== lr c, ;dmlh fiñka r;al, úg  
  .fvd,a r;= wjlafIamhla olakg ,efnkafka 

a. » ys muKs  4. »» yd »»» ys muKs 
b. »»ys muKs  5. »"»» yd »»» hk ish,af,a u 
c. » yd »»ys muKs 

 
09. my; oelafjk mßjD;a;c w;=rska m%d:ñl yd oaú;Shsl mrsjD;a;c ldKav wkqms<sfj<ska oelafjk ksjeros 
 ms<s;=r jkqfha 

1. .a,Qfldaia yd t;fkda,a' 
2. ldfndayhsfâ%g yd *af,fkdhsâ' 
3. mSfkda, yd laúfkdak' 
4. bhqcsfkda,a yd ldfndayhsfâ%g' 
5. fmksis,ska yd jeisiSka' 

 

10. ldnka kefkda wxY=j, mj;sk úfYaI .=Kdx. m%fhdackj;a jk wjia:djla jkqfha" 
1. iajhx isoaOj msrsisÿjk we.¿ï yd ;Ska; ksIamdokh ioyd 
2. T!IO m%jdyl udOHla f,i fhdod.ekSu 
3. bkaOkhla f,i Ndú; lsrSu 
4. nelaàrshd kdYl wdf,amk ksmoùu 
5. iQ¾h fldaIj, ld¾hlaIu;djh jeälsrSu 

11. 25C0 mj;sk c,h 750g la Ys;kh lsrSfuka -5 C0 ys mj;sk whsia l=Üá njg m;alrk ,oS¡   whsia j, 
 úYsIaG ;dm Odrs;dj C0  o" c,fha úYsIaG ;dm Odrs;dj Cw o c,fha ú,hkfha úYsIag .=ma; ;dmh Lf o kï " 
 by; l%shdj,sfha oS moaO;sh wjfYdaIKh lrk ;dmh jkqfha¦ 
 

1. 25 (0.75 cw + Lf +Co) h'  2' 5 (0.75 cw + Lf +Co) h¡ 
3'  0.75 (25 cw + Lf +5Co) h'  4' 0.75 ( cw + Lf +Co) h' 
5'  5 (0.75 cw +25Co + 5Lf) h' 

 

12. my; fok,o m%;sl%shdj ioyd m%;sl%shd ;dmh jkqfha -72kJ kï HCl tl ujq,hla (1 mol) ksIamdokfhaoS 
 uqla; jk ;dm m%udKh jkqfha 
 

 H2(g)+Cl2(g) → 2HCl (g) 
 

 1' +144 kJ  2'  -144 kJ  3' +36 kJ  4' +72 kJ  5' -36KJ 
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80cm 

13. my; m%;sl%shdfõ 2mol dm-3 la jQ wdrïNl A idkaøKh úkdä 30 la ;=< 50% m%udKhla njg mrsj¾:kh 
 úh B ksIamdokh ùSfï YS>%;dj fldmuKo@ 
  A → 2B 

1' 0.03 mol dm-3 min-1  2. -0.03 mol dm-3 min-1  3. -0.06 mol dm-3 min -1 

4. 0.06 mol dm-3 min -1  5. 1 mol dm-3 min-1 

 

14. úÿ,s Wmdx. iEoSu ioyd nyq,j Ndú;djk nyq wjhúlhla jkqfha 

1' whsfidm%Ska  2' fmd,s jhskhs,a laf,darhsâ  3' fmd,siaghsrSka     
4' fíla,hsÜ  5' fmd,sfm%dms,Ska 
 

15. inka ksIamdofhaoS c,Sh m%;sl%shd l,dmhg NaCl tl;= lrkq ,efí fuys wruqK jkafka 
A. inka myiqfjka fmdïm l,yels ;;ajhg f.ktau' 
B. inka c,Sh l,dmfha oshjk m%udKh wvqlsÍu' 
C. myiqfjkau c, l,dmh u; inka mdùug ie,eiaùuhs' 
D. m%;sl%Shl myiqfjka ñY% ùug ie,eiaùuhs' 

 

1. A  yd B muKs'   2. B yd C muKs '   3. C yd D muKs' 
4. A,B yd C muKs'   5. B,C yd D muKs' 

 

16. m%Ndridhksl OQñld we;s lsrSug fya;=jk jdhq ÿIlhka hq.,h jkafka  
1. i,a*vfhdlaihsv   - khsg%cka Tlaihsvh 
2. khsg%cka Tlaihsvh   - yhsfv%dldnkah 
3. yhsfv%dldnka    - wxY=u o%jHhs 
4. laf,dafrd*af,dafrdldnka  - yhsfv%dldnkah 
5. w;srsla; ldnka vfhdlaihsva  - ´fidakah+ 

 

17. wï, jeisj, n,mEu iïnkaOj my; j.ka;s w;rska jerÈ j.ka;sh jkqfha 
1. wï, jeis ksid c,dY j, pH w.h wvqùu c,c Ôùkag wys;lr f,i n,mdhs 
2. mfia we;s fmdaIl uQQ,øjH wï, jeis fya;=fjka mfika fõ.fhka bj;afjhs 
3. ld¾ñl l%shdj,SkaysoS ksmo jk  SO2 jdhqj wmjd;h ;=,ska bj;a lsrSu u.ska wï, jeis we;sùu md,kh 
 l< fkdyelsh 
4. le,aishï ldnfkaÜ wdY%s; boslsrSï wï, jeisj, oeä n,mEug ,la fjhs 
5. idudkH c,fha wødjH Lksc ,jk wdï,sl c,fha oshùu fya;=fjka c,fha lÀk;ajh by, hd yel 

 

18. 80 cm os. ;ka;=jl fl<jr .eg.id we;s Ndrhla u.ska meoafok ir, wj,ïNhla idod we; th  meoaoSug 
 ie,eiajQ úg meñfKk Wmßu WfiaoS ;ka;=j isri iu. 60Ÿ l fldaKhla idohs tjsg Ndrh mj;sk isria Wi 
 jkafka " cm j,ska 

1. 20 

2'  (80-40√3) 

3'  40 

4'  40√3 

5'  80 

 
19. os. 10m yd m<, 8m jQ f.ñÿq,la ADE ;%sfldaKdldr fldgilg  iy 
 BCDE ;%mSishul wdldr fldgia follg fjkalr  we; ADE 
 ;%sfldKdldr fldgfia  iy BCDE ;%mSishfï j¾.M,h w;r wkqmd;h 
 jkqfha 
 
 1' 2:3 ls    2' 2:8 ls    3' 2:10 ls    4' 3:2 ls    5'  8:10 ls 
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20. my; rEmfha oelafjkqfha mSÜid wf,úie,lska ñ,oS .kq ,enQ mSÜid fldgils tu 
 fldgfia j¾.M,h  

 
25𝜋

2
𝑐𝑚2 fõ tu mSÜid fldgi mSÜidfjka l=uk mx.=jlao@ ( wrh = 10cm) 

 1' 
1

4
  2'  

1

6
  3'  

1

8
  4'  

1

10
  5' 

1

12
  

21. ABC  ∆ fha j¾.M,h  
 
 1)   2√33 cm2  2)  7cm   3)  14cm2  
 4)  28cm2   5)  66cm2 
 
 
22. wrh 3.5 cm jk jD;a;hl 45Ÿ l flakaøsl fldaKhlska wdmd;kh lrk jD;a;  pdmfha os. jkafka@ 

1' 2.075cm  2' 2.75 cm  3' 5.5 cm  4' 25cm     5'  25.05cm 
 
23. YS¾I (1,2),(-1.1) yd (2,1) ys oS msysgd we;s ;%sffldaKh @ 

1' iu mdo ;%sfldaKhls  2'  iu oaúmdo ;%sfldaKhls  3'  úIu mdo ;%sfldaKhls 
4' Rcq fldaKS ;%sfldaKhls 5' by; lsisjla fkdfõ 

 
24. X wlaIh u; wka;(LKavh 4la jQo Y wlaIh u; wka;(LKavh 12 la jQo ir, f¾Ldfõ iólrKh jkafka@ 
 

1' Y = 3x+4 2'  y = -3x+12  3' y = 8x+4  4' y = 8x+12  5'  y = 1/3x-12 
 
25. O hkq uQ, ,laIHhfõ A(5,1) yd B(7,3) ,laIH hdlrk f¾Ldfõ uOH 
 ,laIHh D kï OD ys uOH ,laIHfha  LKavdxl fidhkak 
 
 1' (3,1) 2'  (6,2) 3'  (-3,-1) 4' (-1,-3) 5' (1,3) 
 
 

 26 yd 27 m%Yak ioyd my; f;dr;=re j.=j mokï lr.kak' 
 
 is,a,r fjf<kafola osk 10los wf,ú l, fmd,af.ä m%udKh ms<sno ksÍlaIKhla my; oelafõ" 
 

oskh 1 2 3 4 5 6 7 8 9 10 

wf<úl, fmd,a f.ä .Kk 28 34 30 19 26 42 38 50 44 43 

 
26. by; fmd,a wf<úfha uOHia:h jkqfha @ 
 

1.27h'  2. 36 h'   3. 43 h'   4. 34 h'   5. 38 h' 
 
27. ksÍlaIK l=,lfha wka;¾ pd;=¾:l mrdih jkqfha 
 

 1' 27.5 h'  2'  36 h'  3'  43.25 h'  4'  15.75 h'  5'  15 h' 
 

28. o;a; ieliqï Ôjk pl%h (Data Processing Life Cycle) yd iuankaO mshjrhka wkqms<sfj,g olajd we;af;a 
 l=uk ms<s;=fryso@ 
 

1. o;a; wdodkh" o;a; /ia lsÍu" o;a; ieliSu" o;a;.nvd lsÍu" o;a; m%;sodkh 
2. o;a; /ialsÍu" o;a; ieliSu" o;a; .nvd lsÍu" o;a; wdodkh" o;a; m%;sodkh 
3. o;a; /ialsrSu" o;a; wdodkh" o;a; ieliSu" o;a; .nvd lsrSu" o;a; m%;sodkh 
4. o;a; wdodkh" o;a; /ialsrSu" o;a; .nvdlsÍu" o;a; ieliSu" o;a; m%;sodkh 
5. o;a; wdodkh" o;a; ieliSu" o;a; /ialsÍu" o;a; .nvd lsrSu" o;a; m%;sodkh 
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29. my; oelafjk u;l j¾. i,lkak 
1. mGk ud;% u;lh (Read Only Memory) 
2. oaú;Shsl wdphkh (Secondary Storage) 
3. frðia;r u;lh (Register Memory) 
4. iefk<s u;lh (Flash Memory) 
5. iiïNdú m%fõY u;lh (Random Access Memory) 

 
fuu u;l j¾. w;=ßka kIH u;l (Volatile Memory) hq.,hla fmkajd we;af;a l=uk ms<s;=fryso@ 

1' A ydB  2'  A yd C  3'  A yd D  4'  C yd E  5' D yd E 

 

30. uDÿldx. fld,a,h (Software piracy) hkqfjka woyia jkafka @ 
 

1. ksjfia we;s uDÿldx. fidrlï lsrSuhs 
2. uDÿldx. j, msgm;a ,nd .ekSuhs 
3. uDÿldx. ksmojQ iud.ulska uDÿldx. fidrlï lsrSuhs 
4. ñ,oS.;a uDÿldx.hlska msgm;a ,nd.ekSuhs 
5. msgm;a lsrSfï whs;sh ke;s uDÿldx. j, msgm;a ,nd.ekSuhs 

 
31. A. ixhq;a; ;eáhlg (CD)jvd wxls; nyqúO ;eáhl(DVD) Odrs;dj jeäh 
 B. ixhqla; ;eáhl o;a; .nvdùu isÿre yd f.dve,s (Pits and bumps) u; isoqfõ 
 C. CD yd DVD ;eá j, we;s o;a; lshùug f,ai¾ lsrK Ndú;d fõ' 
 
 by; tajd w;=rska m%ldY udOH(Optical media) Ndú; .nvdlrKhg wod, j ksjeros m%ldYh/m%ldYk 
 f;darkak 
 

1. A muKs 2. A yd B muKs  3. A yd C muKs  4. B yd C muKs      5. A B yd C ish,a,u 
 
32. isõjk mrïmrdfõ (Fourth Generation) mrs.Kl j, ;dlaIKh f,i ……………………………………………. 
 Ndú; lrk ,oS' fuu jdlHfha ysia;ek msrùu ioyd iqÿiq ms<s;=r l=ulao@ 

1. ßla; k, (Vacuum tube)    2. g%dkaisiag¾ (Transister) 
3. wkql,s; mßm: (Integrated circuit)   4. uyd mrsudk g%dkaisiag¾(VL-Transister) 
5. laIqø ilik (Micro processor) 

 
33. GPRS hkafkys wlaku jkafka 
 

1. General Protocol Recall Service   2' Generation Packet Radio Service 
3. General Packet Recall Service   4. General Packet Radio Service 
5. General Protocol Radio Service 

 

34. wka;¾ cd,h iïnkaOj my; m%ldY i,ld n,kak 
 

a. Protocols  kï kS;s rS;s moaO;shla u.ska wka;¾cd, iïfm%aYK fufyhjkq ,nhs' 
b. wka;¾cd,h úúO fiajdjka lsysmhlska iukaú; fjhs' 
c. f,dal úisrs úhuk hkq wka;¾cd,hg ;j;a kuls' 
d. iEu fjí wvúhlgu URL kñka yeoskafjk wkkH ,smskhla we;' 

 

 fï m%ldY j,ska i;H jkafka" 

1. a,b yd c muKs'   2. a ,b yd d muKs'  3.  a, c iy d muKs'  

4. c iy d muKs'   5. ish,a, ksjerosh' 
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35. joka  ieliqu (Word processing) ,shú,a,l ia:dk fndafyda .KkloS sun fjkqjg son f,i jeroshg ,shú 
 we;' fuh jvd;a myiqfjka ksjeros l, yelafla 

1' uld kej; ,sùfuks(Delete and Retype)  2' Auto Correct u.sks 
3' Find and Replace u.sks     4' Spellings and grammar u.sks 
5' Cut and past u.sks  

 
36. joka ieliqï uDÿldx.hl we;s fuys oelafjk whslkfhka ksrEmk jk woyi l=ulao@ 
 

1. fþohla jug tfl,a, lsÍu(Left Align) 
2. fþohla ol=Kg tfl,a, lsÍu(Right Align) 
3. fþohl wkqÉfþok uÜgu jeä lsÍu(Increase Indent) 
4. fþaohl wkqÉfþok uÜgu wvq lsÍu(Decrease Indent) 
5. by; lsisjla fkdfõ' 

 

37. my; oelafjk e-mail ,smsk i,lkak 

A . abc.exampl.com  B.  abc.xyz@example.com 
C. abc.@example.com  D. abc@example.com 

 by; ksjeros e-mail ,smsk fudkjdo@ 

1. A yd E muKs   2. B,C yd D muKs  3. B iy D muKs  
4. D muKs   5. A muKs 
 

38. fgia,d (T) tlla iudk jkafka my; l=ulgo@ 

 1. 1Wbm-2  2. 1Wbm-1  3. 1 Wbm  4. 1Wbm2  5. iWbm-2s-1 

 

39. j¾Kdj,sudkhl m%Odk mßudKh 0.5Ÿ fldgia j,ska iukaú; fõ' tu fldgia 29la iudk fldgia 30g 
 fnoSfuka jZksh¾ mßudKh ;kd we;' fuys l=vdu ñKqu 
 1.  60"  2. 30"   3.  15"   4.  2"   5. 1" 
 
40. m%;Hia: iSudj ;=, hxudmdxlh Y jk øjhlska ;ekQ lïìhl os. fo.=K lsÍu ioyd wjYH m%;Hdn,h 
 

1. Y/4  2.  Y/2  3.  Y  4.  2Y  5. o;a; m%udKj;a fkdfõ' 
 
41. wrh r jQ taldldr lïìhl m%;sfrdaOh R fõ' fuu lïìfha wrh r/2 jk;=re w|skq ,enqjfyd;a tys kj 
 m%;sfrdaOh 
 

1. R/2  2.  R  3.  2R  4.  4R  5. 16R 
 

42. ialkaOh m jQ jeys ìxÿjla jd;h ;=,ska V ksh; m%fõ.hlska ìu jefÜ' jd;h u.ska jeys ìxÿjg we;sjk 
 m%;sfrdaO n,h kV fõ fuys k hkq ksh;hls' .=re;ajc ;ajrKh g kï jeys ìxÿfõ pd,l Yla;sh 
 

1. 
𝑚3𝑔2

2𝑘2   2. 
𝑚3𝑔2

𝑘2   3. 
𝑚2𝑔2

2𝑘2   4. 
𝑚2𝑔2

𝑘2   5. 
𝑚𝑔

2𝑘
 

 
 
43. rEmfha oelafjk mrsos tlsfklg ,ïnlj l%shd lrk E=300V cm-1 jk 
 iaÓ;s úoHq;a lafIa;%hg yd B=2T jk pqïnl lafIa;%hlg ,ïnlj ksh; V 
 m%fõ.hlska p,kh jkakd jQ bf,lafg%dak loïnhla ioyd V ys  w.h (ms-1) 

 1. 1.50  2. 1.5x102  3. 1.5x104  

 4.    
2

3
x10−2 5.    

2

3
x10−4 

 

mailto:abc.xyz@example.com
mailto:abc.@example.com
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44. l=yr f.da,hl l=yrfha mrsudj tys ndysr mrsudfjka ¾ ls fuu f.da,h idfmalaI >k;ajh 1.5la jk øjhla 
 ;=, mdfjkafka tys mrsudfjka wvla øjh ;=< mj;sk f,ihs' f.da,h ;kd we;af;a øjHfha idfmalaI >k;ajh 

 1. 1.0  2.  1.5   3.  2.0   4.  3.0   5.  4.0 

 
45. ialkaOh m1,m2 yd m3 jk ialkaO  03 la tlsfklg iam¾Yj ;sria 
 iqug ;,hla u; ;nd we;s wdldrh rEmfha olajd we;' úYd,;ajh F 
 jk ;sria n,hla m1 u; we;sl, úg m1 yd m2 iam¾Yjk ;,fhys 
 n,h jkqfha " 
 

1. 
𝐹(𝑚2+𝑚3)

(𝑚1+𝑚2+𝑚3)
  2. 

𝑚1𝐹

(𝑚1+𝑚2+𝑚3)
  3. m1F 

 

4. 
𝐹(𝑚1+𝑚2)

(𝑚1+𝑚2+𝑚3)
  5. 

𝑚1+ 𝐹

(𝑚1+𝑚2+𝑚3)
 

 
46. ;srg 30Ÿ wdk; iqug jy<hla uqÿfka isg 2kg ialkaOfhka hq;a ñáhla ,siaid hhs ;;amrhla .; jQ úg tys 
 m%fõ.h jkqfha 
 

1. 2ms-1  2.  3ms-1  3.  5ms-1  4.  8ms-1  5.  10ms-1 

 
47. 60kg ialkaOhla >¾IK ix.=Klh μ=0.4 la jk r¿ isria ì;a;shl rEmfha mrsos rojd 
 ;nd  .ekSu ioyd ialkaOh u; osh hq;= F n,h jkafka"  
 

1. 1500N  2.  6000N   3.  150N   
4.  600N   5.  7500N 
 

48. me;a;l os. 0.1m jk f,day >klhl iïuqL uqyqk;a fol w;r WIaK;ajka ms<sfj,ska 
 100°C yd 15°C fõ' tys ;dm ikakdhl;djh 250Wm-1K-1 kï wfkla uqyqK;a fydoska 
 wjqrd we;súg tys uqyqK;a fol w;r ;dmh .,k iS>%;djh jkafka 
 

 1. 2000W       2. 2100W  3. 2125W  4. 2190W  5. 2250W 
 
49. iqmqreÿ wxlkh Ndú;d lrk úg jD;a; p,s;fha fhfok wxY=jl flakaøNsidrS n,h ksrEmkh lrk wdldrh 
 jkafka " 
 

1. mV2/r       2. mV/r  3.  mV3/r  4.    mV2/r2  5.  mV3/r2 
 
50. >k f.da,hla ^wjia:;s >q¾Kh I = 2MR2/5 ) ;sria mDIaGhlau; ,siaiSulska f;drj fmrf<a tys N%uK pd,l 
 Yla;sh uq¨ pd,l Yla;shg orK wkqmd;h  
 

1. 7:10   2. 1;2   3.  2:5   4.  2:7   5.  5:7 
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A fldgi - jHqy.; rpkd 

1)  l¾udka;Yd,dj,ska ld¾ñl wm c,h msrshï lsÍfïoS mßirhg ydksodhl fkdjk mßos neyer lsÍu 
ioyd tajd mshjr lsysmhla hgf;a msßhï lrkq ,efí' 

a.  

i.  ¥Is; c,h msßhï lsßfïoS Ndú;djk mshjr ;=fkys uQ,sl ,laIK fol ne.ska i`oyka lrkak' 
 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

ii.  msßhï fkdl< ldnksl wm c,h mßirhg neyer lsÍfuka we;súh yels wys;lr wdprK ;=kla 
i`oyka lrkak' 
 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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iii. mdkSh c,fha ;sìh hq;= .=Kdx. 03la ioyka lrkak' 
 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

iv.  c,h u.ska iïfm%aIKh jk frda. lsysmhla yd frda. ldrlhska fjk fjku j.= foll olajd we;' 
frda.h bosßfhka ksjeros frda. ldrlhd f;dard ,shkak' 

 

 

b.  

i.  wkql khsg%cka wefudakshï whk njg TlaisyrKh l,yels ksoe,af,a cSj;aúh yels Ôùka .K 
;=kla i`oyka lrkak' 
 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

ii. khsg%cka jQ l,S Ydlj,g úYd, m%udKfhka wjYH jk uQ,øjHhls' lDIs ld¾ñl milg khsg%cka 
ixfhda. we;=¿jk uQ,sl l%u 04la ioyka lrkak' 
 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

iii. lDIsl¾ufhaoS rks, Ydl j.dlsrSfï§ Rhizobium wdl%uKsl mig fhoSfï wruqK l=ulao@ 
 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

iv. ld¾ñl l%shdj,s j,oS Ndú;djk Ëqø Ôùka úfYaI lsysmhla my; j.=fõ oS we;' wod, ld¾ñl 
 l%shdj,sh wfkla j.=fjka f;dard ,shkak' 

 

Ëqø Ôù úfYaIh ld¾ñl ls%hdj,sh 
01 Bacillus thuringiensis  
02 Penicillium chrysogenum  
03 Aspergillus niger  
04 Methanococcus  
05 Corynebacterium glutamicum  

 
 
 

wdidok frda.h frda. ldrlhd Salmonella typhi 

1 fld<rdj  Salmonella paratyphi 

2 ghsfmdhsâ WK  Entamoeba histolitica 

3 w;Sidrh  Vibrio cholarae 

4 weónd w;Sidrh  Shigella dysenteriae 

5 merdghsfmdhsâ WK  Escherichia coli 

   Aspergillus flavus 
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c.  fmd,sielrhsv tajdfha lD;H wkqj jHqy.; fmd,sielrhsv yd ixÑ; fmd,sielrhsv f,i ldKav 
follg fjkalrhs' 

 

i. by; fmd,sielrhsv ldKav fol ioyd WodyrK ixfhda. fol ne.ska ioyka lrkak' 
 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

ii.  fudfkdielrhsv yd vhsielrhsv j,g jvd fmd,sielrhsv j, we;s fjkialï 03la ioyka lrkak' 
 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

iii.  ldfndayhsfâg j, we;s wd¾Ól jeo.;alï 03la ioyka lrkak' 
 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

iv.  ffcjdKq ldKavhla jk fm%daàk j, ix>gl uQ,øjH ioyka lrkak 
 

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

v.  fm%daàk j, oelsh yels jHqy uÜgï y;rla ioyka lr ta tla tla wjia:djg WodyrKh ne.ska 
olajkak' 
 

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

vi.  fuys olajd we;s weuhsfkda wï, w;HjYH yd w;HjYH fkdjk f,i fjkalr olajkak'  

( Leucine ^,sõiska&, Alanine^we,kska&, Glycine^.a,hsiska&, Lysine^,hsiska& ) 

a) w;HdjYH weuhsfkda wï,      - '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

b) w;HdjYH fkdjk weuhsfkda wï, -  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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2)  

a.  jdIamSlrK oSishlg mermska bá 10g la muK tlalr nkaika odylhlska r;alrk ,oS bkamiq odylh 
bj;alr ksoe,af,a isis,a ùug bvyßk ,oS' 

i. by; ir, mÍlaIKfhaoS olakg ,efnk ksÍlaIK ioyka lrkak' 
  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

ii. fuysoS is¥jk wjia:d úm¾hdi fudkjdo@ 
 

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

iii. tu wjia:d úm¾hdi j,g wod<j is¥jk Yla;s úm¾hdih ioyd Yla;s igyka fjk fjku w`oskak' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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b. m%;sl%shd iS>%;dj flfrys n,mdk idOl wOHhkh lsÍu ioyd YsIHfhla is¥l< mÍlaIKhloS lsß.re~ 

leg yd lsß.re~ l=vq úúO m%udK 1 moldm-3 HCl wï,h wjYH;rï m%udKhla iu. m%;sl%shd lrjk 
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lsß.re~(CaCO3) 

leg ialkaOh 

1M.HCl ;=, 
iïmQ¾Kfhka 
oshùug .;jQ 
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lsrs.re~(CaCO3) l=vq 
ialkaOh 

1M.HCl ;=, 
iïmQ¾Kfhka 

oshùug .;jQ ld,h 

10g ñ' 02 10g ;;a' 25 

20g ñ' 04 20g ;;a' 50 

30g ñ' 06 30g ;;a' 75 
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3) me;a;l os. b jQ iup;=ri%dldr  is¥rlska iukaú; me;a;l os. a jk ;=kS 

taldldr iup;=ri%dldr f,day ;yvqjla my; rEmfha fmkajd we;' a yd b 

fikaáóg¾ lsysmhl m%udKfhka hqla; jk w;r  a yd b o >klu (t)o 

ialkaOh (m)o ksjerosj uek.ekSug wjYH ù we;' 
 

i. t uekSu ioyd iq¥iqu ñkqï WmlrKh l=ulao@ 
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vi. ;yvqfõ tlsfklg fjkia ia:dk mylska tys >klu t ioyd ñkqï ,ndf.k we;s w;r tajd my; 
mßosúh' 
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a) fuysoS Ndú;d l, ñkqï WmlrKfha l=vd ñkqu fldmuKo@ 
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c) by; .Kkh l< ms<s;=re oYu ia:dk fldmuK m%udKhlg fokafkao@ thg fya;=j meyeos,s 
 lrkak' 
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vii. ;yvqfõ mrsudj kS¾Kh lsrSfï l%uhla f,i th c,fha .s,ajd tu.ska úia:dmkh jk c, mrsudj 

 uekSug YsIHfhl= fhdackd lr we;' fuu w.h by; a,b,t, Ndú;d fldg .Kkh l< w.h yd 
 ieioSfï oS t;rï ksjeros fkdjkafka wehsoehs ioyka lrkak' 
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4)  Bhï uQksiaiï wdldrhg we;s Bhï j, úYsIag ;dm Odß;dj fiùu ioyd mÍlaIKd.drfha§ ñY%K l%uh 
Ndú;d lrhs' fuysoS fhdod.efkk tla m%Odk WmlrKhla jkafka le,ß ógrhhs' 

 

a. fuu mÍlaIKfhaoS fhdod.kq ,nk wfkl=;a WmlrK j, ,ehsia;=jla ilikak' 
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b.  le,ß ógrh ;=,ska ;dmh ydksjk l%u i`oyka lrkak' 
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'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

c.  by; oelajQ tla tla l%uh u.ska fuu le,ß ógrfha is¥jk ;dm ydksh wju lsÍu ioyd fhdod.kq 
,nk l%u ieflúka olajkak' 
 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

d.   Bhï uQksiaiï j, wdrïNl WIaK;ajh jYfhka c,fha ;dmdxlh jeks wp, WIaK;ajhla Ndú;d 
 lsÍug m%Odk fya;=j l=ulao@ 
 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

e.  Bhï uQksiaiï le,ßógrh ;=,g udrelrk wjia:dfõ§ Tn fhdod.kakd mQ¾fjdamdhka fudkjdo@ 
 
 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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f.  Bhï uQksiaiï fjkqjg úYd, Bhï len,s Ndú; l<fyd;a ñY%Kfha wjidk WIaK;ajfha w.h u; 
n,mdkafka l=uk wdldrhgo@ Tfí ms<s;=r meyeos<s lrkak' 
 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

g.   fuu mßlaIKfhaoS Tn úiska ,nd.kakd mdGdxl ioyka lrkak 
 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

h.  Bhï j, úYsIag;dm Odß;dj fiùu ioyd wjYH jk wfkl=;a ñkqï ljf¾o@ 
 

    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 
 

i.   rn¾ jeks mßjdrl øjHhl úYsIag;dm Odß;dj fiùu ioyd ñY%K l%uh Ndú;d l<fyd;a tysoS isis,k 
fYdaOkhla lsrSu jeo.;a jkafka wehs@ 

 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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     44.5 - 49.5 

     39.5 - 44.5 

;dCIKfõoh i|yd úoHdj - II   

13 fY%AKsh - 2018 f;jk jdrh 

B - fldgi 
05). A. l%slÜ l%Svlfhl= mkaÿjg myroSfïoS ,nd.;a ,l=Kq l=,lhla my; oelafõ' 

  24,19,72,64,39,57,185,85,9,47,11,74. 

i. by; o;a; l=,lfha uOHkHh yd uOHia:h fidhkak' 
ii.  fuu flakaøsl m%jK;d ñkqï 2 w;ßka fuu jHdma;sh úia;r lsÍug jvd iqÿiq ñkqu l=ulao@ thg    

 fya;=j ioyka lrkak' 
iii.  by; o;a; l=,lfha wka;¾ pd;=¾:l mrdih fidhkak' 
iv.  jHdma;sh úisÍu úia;r lsÍug wka;¾pd;=¾:l mrdih jeo.;a jkafka   

 wehs@ 
 

B. tla;rd mdi,l .Ks; m%Yak m;%hlg isiqka 250 la ,nd.;a ,l=Kq i`oyd 
jQ iuQys; ixLHd; jHdma;shla my; oelafõ' 

i. iqÿiq l%uhla Ndú;d lrñka jHdma;sfha uOHkHh .Kkh lrkak' 
ii. by; j.=j ms<s;=re m;%h u; igyka lrñka jHdma;sh ioyd iuqÉÑ; 

ixLHd; jl%h woskak' 
iii. ta weiqßka jHdma;sfha uOHia:h .Kkh lrkak' 
iv. jHdma;sfha wka;¾pd;=¾:l mrdih fidhkak' 
v. .Ks;h ioyd jeäu ,l=Kq ,nd.;a 25% la ioyd ;s<sK msrskefï 

kï ;s<sK ysñjk <ufhl=f.a wju ,l=Kq fldmuKo@ 
vi. ,l=Kq 27g jvd wvqfjka ,nd.;a isiqka  wiu¾: lrhs kï wiu¾: 

jk isiqka ixLHdj fldmuKo@ 

 

06). fnda, msrjQ is,skavrdldr nÿkla my; igyfka oelafõ' 

 

 

 

 

i. iss,sskavrfha we;=,; úYalïNh 14cm jk w;r fnda, tys iam¾Y fjñka we;' >k is,skavr 
fldgfia b;sßj we;s jdhq mrsudj .Kkh lrkak' 
 

ii. my; oS we;s ,laIH hq., hdlsÍfuka ,efnk f¾Ld LKavfha uOH ,laIfha Lkavdxl fidhkak' 
a. (2,3) yd (6,5) 

b. (-3,5) yd (-3,7) 

c. (4,-3) yd (9,-1) 

d. (-8,-5) yd (-9,-1)  
iii. A=(-5,4) iy B=(1,3) fõ' B yd C w;r ÿr A yd C w;r ÿr fuka ;=ka.=Khla jkf,i AB w;r 

msysá C ,laIfha Lkavdxl fidhkak' 
 
iv.  a).   sin2 Ø + Cos2 Ø  =1 fmkajkak' 



10 

 

b). fuys olajd we;s ixhqla; rEmfha flakaøsl LKav foflys 

flakaø wdmd;s; fldaK /2 m yd /3  fõ kï ixhqla; 

rEmfha j¾.M,h .Kkh lrkak' (=3 f,i .kak). 
 
 
 
 
 
 
     C fldgi 

07.  Ôùka ;=, yg.kakd ldnksl ixfhda. ridhkd.dr ;=,§ o ixYaf,aYKh l,yels nj hqßhd  ksmoùu 
u.ska m%:u jrg fmkajd ÿka w;r wo jk úg Ôùkag w;HdjYH jk ldnksl ixfhda. úYd, jYfhka 
úoHd.dr ;=, ixYaf,aIKh isÿ flf¾' 

i. ldnksl ixfhda. j, olakg ,efnk my; olajd we;s l%shdldÍ ldKav yÿkd.kak' 
 

a) - COOH  b) - CHO  c) - NH2 
d) - CONH2  e) - COOR  f) - OH 
 

i) m%d:ñl mßjD;chla jk t;fkda,a ^t;s,a uoHidrh& ld¾ñl ksIamdok wjYH;d /ilg Ndú;d fõ' 
a. t;s,a uoHidrh ffcj ridhkslj ixYaf,aIKh isÿlrk wdldrh ridhksl m%;sl%shdjla f,i 

olajkak' 
 
b. t;s,a uoHidrfha ld¾ñl Ndú;hka 02la ioyka lrkak' 

 

ii)  oaú;Shsl mrsjD;a;r tajdfha jHqyh wkqj j¾. l, úg g¾msfkdhsv yd i>kaOf;,a" *sfkda, yd    
 fmd,s*sfkda,a ixfhda." we,afldf,dhsv f,i m%Odk ldKav ;=klg fnfoa' 

 
a.  fï tla tla ldkavh ioyd WodyrK 02 ne.ska ioyka lr tajd wvx.= jk iajNdúl m%Njhka 

ioyka lrkak' 
 
b.  Tn úiska by; kïl, ixfhda. j, m%fhdackh ne.ska fjk fjku olajkak' 

 
iii) isiqka lKavdhula úiska mdjÜgd Ydlfha ^Adhatoda Vasica& m;% j, ;dmia:dhs tfukau øjH;dj 

 b;d wvq oaú;shsl mrsjD;a;c ixfhda. lsysmhla we;s nj mjid tajd ksiaidrKh lsrSug l%uhla 
 ie,iqï lrK ,oS' 

 
a. Tjqkag uõ ødjKh ;=< by< idkaøKfhka hq;= ksiaidrlhla ,nd.ekSug wjYH kï ta ioyd 

iqÿiq ksiaidrl l%uh ioyka lrkak' 
 

b. tu ksiaidrK l%uh u.ska mdjÜgd fld<j, jQ ixfhda. wixY=oaO ixfhda. f,i fjkalr .kakd 
wjia:dj olajd  jQ mshjr ioyka lrkak' 

 

c. by; mdjÜgd Ydl m;% j,ska fjkalr.;a ixrpl fjkalsÍug l%uhla fhdackd lrkak' 
 

d. tysoS fjkajk ixrpl yÿkd.kafka flfiao@ 
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08.  ld¾ñlj hqßhd ksmoùfïoS wuqøjH f,i NH3 Ndú;d lrk w;r ffokslj fgdka oyia .Kkla NH3 
ksmofõ' fuu ksIamdok l%shdj,sh Haber – Bosch l%uh f,i yÿkajhs' fï l%uh ;=, N+ ridhksl pl% 
Wvq hál=re ù mdrsirsl w¾no /ila ks¾udKh lr we;' 

I. a.  Haber – Bosch l%uhg NH3 ksmoùfïoS isÿjk l%shdj,sh ;=,s; ridhksl m%;sl%shdjla f,i 
olajkak' 

b.  tysoS mj;ajd.;hq;= fN!;sl ;;aj folla ^2& ioyka lrkak' 
c.  tu l%shdj,sh ioyd m%;sl%shd l=àrhla ie,iqï lsrSfïoS i,ld ne,sh hq;= lreKq 04la olajkak' 
d.  fuys§ Ndú;d jk W;afm%arlfha ,laIK 04la ioyka lrkak' 

 
II. a. N+ ridhksl pl%hla hkq l=ulao@ 

b. tjeks N+ ridhksl pl% ioyd WodyrK 04la ioyka lrkak' 
c. NH3 ksIamdokfhaoS yd hQßhd Ndú;h fya;=fjka jeäu n,mEulg ,la jQ N+ ridhksl pl%h i`oyka 

 lr tys u;=j we;s mdßißl .eg,q 04la ioyka lrkak' 
d. by; .eg¿ wjulsÍug isÿlrk fhdackd folla ioyka lrkak' 

 
III. —mrka;ka l%uh˜ f,i Y%S ,xldfõ o Ndú;dl<  whk isrl, yels m%dÖrhla fhdod.ksñka idkaø ¨Kq 

ødjKhla (Brine Solution) úsoHq;a úÉfÊokfhka fldaiaála fidavd ksmoùu ;ju;a f,dj mqrd isÿfõ'  
 

a. úoHq;a úÉfÊokhg fmr n%hska ødjKh msrsisÿ lrhs' ta wehs@ 
b. m%dÖr fldaI l%ufha§ Ndú;d jk bf,lafg%dav fol ioyka lrkak' 
c. tu bf,lafg%dav wi, isÿjk m%;sl%shd ,shd olajkak' 
d. fuu l%ufha we;s wjdis folla ioyka lrkak' 

 
IV. iS>% ld¾ólrK l%shdj,s fya;=fjka jdhqf.da,hg tlajk ÿIs; øjH iQ¾h lsrK yuqfõ m%;sl%shd lr 

 we;slrK mßir w¾nqohls m%ldY ridhksl OQñldj' 
a. m%ldY ridhksl OQñldjla we;sjk wdldrh mshjr jYfhka olajkak' 
b. m%ldY ridhksl OQñldjl n,mEï 04la ioyka lrkak' 
 

       D fldgi 

9)  
A. i. øjhl øj mDIagfha isg h .eUq/;s ,laIHhl mSvkh ioyd m%ldYhla f.dvk.kak' 

  ii. bmsf,k jia;=jl iu;=,s; ;dj flfrys n,mdk idOl fudkjdo@ 

  iii. ialkaOh 50g jQ yd idod we;s øjHfha >k;ajh 5000kgm-3 jQ f,day fnda,hla  >k;ajh    
    1200kgm-3 jQ øjhl mDIaGh u; iSrefjka ;nkq ,efí' 

 
a) fnda,hg 4.99m .eUqrg .uka lsÍug .;jk ld,h fldmuKo@ 
 
b) .uka lsÍfïoS Wvql=re f;rmqug tfrysj lrk ,o ld¾hh fldmuKo@ 
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B. wNHka;r úYalïNh 2cm jQ k<hlska 4x105Nm-2 mSvkhla hgf;a 4ms-1 

fõ.hlska ksjilg c,h iemfha by< ud,fha ìu isg 5m by,ska msysá 
kdk ldurhla fj; úYalïNh 1cm jQ k<hla ;=,ska c,h we;=,q fõ' 

 
a. kdk ldurh fj; c,h we;=¨jk fõ.h fidhkak' 
 
b. tu c,fha mSvkh fldmuko@ 
 
c. ksjfia ish¿ c, lrdu jid we;akï kdk ldurh fj;  iemfhk 

 k<fha c, mSvkh fldmuKo@ 
 

 

10.  wiag¾â úoHd{hdf.a fidhd.ekSï j,g wkqj p,kh jk úoHq;a wdfrdamK u.ska pqïNl m%;sM, we;s 
l, yels nj;a merfâ iy fykars úoHd{hskaf.a fidhd.ekSï j,g wkqj 
p,kh jk pqïNl u.ska Odrd úoHq;a m%;sM, we;sl, yels nj;a meyeos,s 
fõ' 

A. i.    ikakdhlhla ;=,ska Odrdjla f.khk úg we;sjk pqïnl n,  
 f¾Ld igyka folla fuys oelafõ' 
 
ii.   fuu igyka ms<s;=re m;%fha igyka lrf.k pqïNl lafIa;%fha osYdj i,l=Kq lrkak' 
iii.   pqïNl fËaa;%fha osYdj fidhd .ekSug bjy,a jQ kS;sh ioyka lrkak' 

 
II. ialkaOh 1g jQ" wdfrdamKh +4C jk wxY=jla i%dj >k;ajh  2T jk taldldr pqïNl fËa;%hla ;=,g   

1 x 102 ms-1 taldldr m%fõ.fhka msúfia' my; tla tla wjia:dj,a wxY=j u.ska we;slrk pqïNl 
n,fha úYd,;ajh yd wxY=j ,lajk wdrïNl ;ajrKhfha úYd,;ajh fjk fjku fidhkak' 

 

a) wxY=j fËa;%%hg iudka;rj msúfik úg¦ 
b) wxY=j fËa;%%hg wxYl 30° wdk;j msúfik úg¦ 
c) wxY=j fËa;%hg wNs,ïNj msúfik úg¦ 

B.  i.   my; rEmfha oelafjkafka V taldldr m%fõ.fhka B i%dj >k;ajhla we;s taldldr     
pqïNl fËa;%%hla ;=, thg ,ïNlj p,kh jk L os.e;s ikakdhl oKavls' 

 
a) oKafâ fofl<jr fm%arKh jk úoHq;a .dul n,h ioyd m%ldYKhla 

 ,shkak' 
b) tu fm%aKh jk úoHq;a .dul n,fha osYdj fidhd .ekSu  ioyd Ndú;d 

 jk kS;sh ioyka lrkak' 
 

II. by; uQ,O¾uh l%shd;aul jk ir< Odrd cklhl (DC Generator) igykla my; oelafõ¦ 
 

a. tys A,B,C fldgia kï lrkak' 
 
b. oÕrh mQ¾K jghla (360°) N%uKh ùfïoS ndysr mrsm:h ;=<ska 

 .,dhk Odrdj fjia jk wdldrh m%ia:drhlska weo fmkajkak' 
 
c. by; B. II). b. ys we;sjk Odrdj ir< Odrdjla njg m;alsÍu 

 ioyd fhdod .kakd Wml%uh ioyka lrkak' 


