
w'fmd'i' ^W'fm<& Wmldrl iïuka;%Kh - 2015

 lDIs úoHdj- I m;%h

ms<s;=re i|yd u. fmkaùu  

  

 

m%Yak 

wxlh

ms<s;=re 

wxlh

m%Yak 

wxlh

ms<s;=re 

wxlh

(1) 2 (26) 3

(2) 3 (27) 4

(3) 5 (28) 3

(4) 3 (29) 5

(5) 1 (30) 2

(6) 5 (31) 4

(7) 4 (32) 2

(8) 5 (33) 4

(9) 2 (34) 1

(10) 4 (35) 2

(11) 4 (36) 4

(12) 1 (37) 3

(13) 2 (38) 3

(14) 5 (39) 1

(15) 5 (40) 3

(16) 4 (41) 3

(17) 2 (42) 2

(18) 3 (43) 3

(19) 3 (44) 5

(20) 1 (45) 2

(21) 4 (46) 1

(22) 5 (47) 3

(23) 2 (48) 5

(24) 1 (49) 4

(25) 2 (50) 1

      ,l=Kq 1 × 50 } 50

[ 2 jeks mssgqj n,kak



lDIs úoHdj - II  m;%h

ms<s;=re i|yd u. fmkaùu  

A fldgi - jHqy.; rpkd

1 (A) (i) a. fldams

    b. rnr®

       iskafldakd

       f;a           ^4 Ÿ 2 } 8&

   (ii) a. udr®. moaO;sh ieliSu 

    b. wd∞hï ,eîu$ /lshd wjia:d ìys ùu$ jeú,s wdr®:ßlh  $ ≥ï˙h .ukd.ukh we;s ùu   

          ^4 Ÿ 2 } 8&   

   (iii) a. úis;=re m;%sl Ydl  

    b. lemQ u,a (Cut flower) 
    c. c,c me<Eá$ t<jÆ$ m,;=re      ^2 Ÿ 3 } 6&

             

 (B)  (i) A -  ksi, <s|  

    B - jdIamSlrK ;eáh

    C - ,S rduqj          ^2 Ÿ 3 } 6&

   (ii) c, uÜgfï Wi ksjer† j uek .ekSug      ^4& 

  

   (iii) 25cm            ^4&

   (iv) a. ,S rduqjla u; ;ekam;a ls¯u 

    b. ±,lska jid ;eîu          ^4 Ÿ 2 } 8&

(v) jr®Idudkfha mdGdxlh jdIamSlrK ;eáfha mdGdxlhg tl;= l< hq;= h'  ^4&

 (C)  (i) a. trn≥ 

    b. wvk ys˙hd

    c. .a,s˙iSähd

    d. we,aîishd$ ikafyïma       ^2 Ÿ 4 } 8&

   (ii) mig khsg%cka tl;= ùu        ^4&

    

   (iii) a. fld< fmdfydrj, C/N wkqmd;h  

b. mdxY= f;;ukh

c. mdxY= WIaK;ajh$ mfia pH w.h$ mdxY= jd;h$ laIqø„ùkaf.a l%shdld¯;ajh    

         ^4 Ÿ 3 } 12&

 (D) (i) a. mdxY= m%;sfrdaOh

    a. oDYH >k;ajh        ^4 Ÿ 2 } 8& 

   (ii) a. ;eá k.=,   

b. fuda,aâ fndaâ k.=,       ^4 Ÿ 2 } 8&

(E) (i) wiajkq kshñ; m%udKfha" yevfha" meyefha iy jhkfha iajNdjh wkqj wiajkq jr®. ls¯u  

fõ'         ^4&

    (ii) a. wiajkq i|yd by< ñ,la ,nd .; yels ùu    

b. wiajkqj, .=Kd;aul nj by< hdu$ miq wiajkq  ydks wju úu  ^4 Ÿ 2 } 8&
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2 (A) (i) a. fnda. j.dj 

    b. ;DK j.dj 

    c. i;a;aj md,k tall$ n,Yla;s tall     ^2 Ÿ 3 } 6&

   (ii) m%;spl%SlrKh           4 

   (iii) a. wmøjH m˙irhg uqod fkdye¯u$ m˙ir ¥IKh wju ùu

    b. ldnksl j.djka ùu        ^4 Ÿ 2 } 8&

 (B)  (i) lafIa;% Od˙;dj          ^4&

   
   (ii) A -  c, m%Njh   

    B - fmrkh 

    C - m%Odk k<h 

                ^2 Ÿ 4 } 8&

   (iii) a. uQ, uKav,h mi u;=msg muKla me;s¯ jeãu$ jeä m%d.aOkhla wjYH ùu'  

    b. iq<Ûg yd kshÛhg Tfrd;a;= °u wvq ùu'

    c. úfudapl ysr ùu ksid úfudapkhg ndOd we;s ùu    ^4 Ÿ 3 } 12&

 (C)  A. .%dylfha fmd<j uÜgfï isg noaO ikaêhg Wi wvq ùu  

   B. noaO ikaêh by< isg my<g fj,d ;sîu 

   C. .%dylfhka wxl=rhla jr®Okh ù ;sîu       ^4 Ÿ 3 } 12&

 (D  (i) a. taldld¯ me< .ykhla ,eîu   

    b. j,a me< we;s fkdùu$ mdxY= Ldokh wvq ùu

    c. †˙u;a me< ,eîu 

                  d. .=Kd;aul wiajekakla ,eîu       ^4 Ÿ 4 } 16&

   (ii)  1. 
Y=oaO îc m%;sY;h = (500 - 7)

 500 × 100

 493
 500 × 100 =

98.6% = ^4&
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 (E)  (i) ù îc m%frdayKh

  

   m∫re ±óu 

 

...........................

 
   ySka nKaä

 

     uy nKaä 

 
...........................

 
l,, we;s ùu

   
ls˙ je°fï wjia:dj 

 

................. ..........

 
îc mQr®K m˙K;sh 

   wj†h 

4. ................................... wj†h 

5' ''''............................... wj†h 

1' mqIam uQ,dlD;s we;s ùu 

3' ls˙ >kùfï wjia:dj 

2'     mS°u  

 m%ckl$ mS°fï  

  m˙K;

   

             ^2 Ÿ 5 } 10&

 (F)  
wxlh ks¯ÈKh fya;=j 

1.

2.

3.

4.

mdr®Yaúl wxl=r jr®Okh ù we;'

mdr®Yaúl wxl=r jr®Okh ù we;'

mdr®Yaúl wxl=r jr®Okh ù ke;'

mdr®Yaúl wxl=r jr®Okh ù ke;'

w.%ia:h bj;a ls¯u ksid TlaiSka ksmoùu 

is≥ fkdùu' 

w.%ia:h bj;a ùu ksid TlaiSkj, n,mEu 

bj;a ùu ^TlaiSk ksmoùu is≥ fkdùu& 

w.%ia:h fkdue;s jqjo TlaiSk ,eîu  

w.%ia:fha TlaiSk ;sîu'  

             ^2 Ÿ 8 } 16&

 jr®Ol wjêh
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3 (A) (a) ( √ )
   (b) ( × )
   (c) ( × ) 
   (d) ( √ )
   (e) ( × )         ^2 Ÿ 5 } 10&

 (B) (i) (a) P - ksIamdok yelshd jl%h 

    Q - iu ms˙jeh jl%h       ^4 Ÿ 2 } 8&

   (b) mj;sk ;dlaIKh ;=< ksIamdokh l< yels Wm˙u ksIamdok m%udKh olajk iSudjhs' 

           ^4&
 

  (ii) (a) B          ^4&

   (b) ù  - Y2

    nv b˙Û= - X2      ^2 Ÿ 4 } 8&

  (iii)ksuejqï - ksuejqï iïnkaO;d        ^4&

 (C) (i) fka˙fvdaflda ;jdk$ l=Üá ;jdk       ^4&

  (ii) (a) fldïfmdaiaÜ

   (b) u;=msg mia        ^2 Ÿ 4 } 8&

  (iii)(a) uQ, uKav,hg ydks is≥ fkdùu 

   (b) m%jdykh myiq ùu        ^4 Ÿ 2 } 8&

 (D)  

  

f.da;%h uqL Wmdx. lDóka i|yd W∞yrKhla 

A - flda,sfhdmafgrd ymk - úlk  lΩ fmd,a l=reñ◊hd$ r;= 

fmd,a l=reñ◊hd 

B - ämafgrd   úo hqI Wrd fndk$

  f,jlk$ 

  f;; ud;a;= lrk 

  b,a ueiaid

C - f,msfvdmafgrd   úo hqI Wrd fndk$   foys iuk,hd

D - yhsfufkdmafgrd  ymk úlk$ úlk$        

  f,j lk

  ó ueiaid$ fonrd

E - fyñmafgrd úo hqI Wrd fndk      f.dhï ul=Kd$ mia uqΩ 

     ul=Kd$ r;= lmq ul=Kd

1. .............................

3. .............................

5. .............................

9. .............................

6. .............................

7. ................................     
    ................................

4. ................................         
.   .......  ..............
    ............................

8. ...........................................

2. ...........................................
..........................

10. ......................................... 
      .........................................

             ^,' 2 Ÿ 10 } 20&

 (E) (i) a - wdrÈs; .Dy ;=< CO2 idkaøKh jeä ùu ksid m%Ndixiaf,aIKh jeä ùu  

b - frda. yd m<sfndaO wvq ùu  

c - wdrÈs; .Dyh ;=< WIAK;ajh yd idfmalaI wdr®ø;dj jeä ùfuka m˙jD;a;Sh 

l%shdj,sj, fõ.h jeä ùu$ md˙i˙l idOl md,kfhka wiajkq ydks ùu wvq ùu'

^,' 4 Ÿ 3 } 12&

  
           (ii) weka;+˙hï j.dj  - ±,a .Dy 

   frdai j.dj  - fmd,s;Ska .Dy        ^,' 2 Ÿ 2 } 04&
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  (iii)(a) iafg%dafn˙

   (b) fp˙ 

   (c) ;lald,s   ^,' 2 Ÿ 3 } 06&

  (iv) ìx≥ c, iïmdokh   ^,' 4 Ÿ 1 } 04&

4 (A) (i) A - m%d:ñl iHqksl ffi,  

    B - fudapkh jQ äïnh   

    C - .%dmSh iHqksldj  

 D - mS; foayh         ^,' 4 Ÿ 4 } 16&

   (ii) fydar®fudakh  - fm%dfciagfrdaka  

 lD;Hh - .r®Ns” nj mj;ajdf.k hdu      ^,' 4 Ÿ 2 } 08&

   (iii) a) FSH -   ishqksld W;af;acl fydar®fudak  
    b) LH   -   Æákldrl fydar®fudak     ^,' 4 Ÿ 2 } 08&

 (B)  (i) 50% la u,a msfmk wjia:dfõ      ^,' 04&

   (ii) ksr®jdhq ;;a;ajh$ 27 - 370C WIaK;ajh     ^,' 04& 

   (iii) laIqø„ù ldKavh  - ,elafgdneis,ia 

    ridhksl ixfhda.h - ,elaála wï,h     ^,' 4 Ÿ 2 } 08&

 (C)  (i) Wiia j˙.hla olajd jeä †hqKq ls¯u      ^, 04&   

   (ii) a - ≥r®j, ks,Sk ,ÈK hgm;a ùu   
b - ,dN∞hs wNsckk l%uhla ùu     ^, 4 Ÿ 2 } 08& 

(iii) XY ^.jhd& × XX ^t<fok&

X Y X 

XX          XY
50%          50%

   
  

      fyda 

             ^, 04&

(iv) 3 hs  F1 50%  

F1 50% +

F1 75% +  

50
  2

% = 75%

25
  2

% = 87.5%

    ^, 04&
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X Y 
X XX XY
X XX XY
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(D) (i) (a) foay ffi, jr®Okhg 

(b) f.ù .sh ffi, yd mgl wΩ;ajeähdjg$ ysfud.af,dìka ksIamdokhg$ m˙jD;a;Sh l%shd 

W;af;ackh ls¯ug$ m%;sfoay ksmoùug$ Yla;s Wmia;rhla f,i 

         ^, 4 Ÿ 2 } 08&

 

(ii) hï fm%daàkhl w;HjYH weuhsfkda wï, mej;Sfï yelshdj hs'   ^, 04&

(iii) w;HjYH weuhsfkda wï, ysÛ ùu ksid      ^, 04&

 (E) (i) (a) ik;ajh wvq fmd,s;Ska LDPE$ fmd,s t;s,Ska 

   (b) >k;ajh jeä fmd,s;Ska - HDPE  

   (a) fmd,s fm%dms,Ska

   (b) fmd,s t;s,Ska fg˙;ef,aÜ (PET)      ^, 4 Ÿ 4 } 16&

[ 8 jeks mssgqj n,kak
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B fldgi -  rpkd

(1) (i) lDIsldr®ñl †hqKqj ye|skaùu       ^ye`†kaùug ,l=Kq 05&

      fya;= jk idOl 

    Ú lDIsldr®ñl lghq;= i`oyd fhojqï mej;Su 

  W∞ (- N+ñh" Y%uh" fmdfydr" ridhksl øjH  

    Ú lDIsldr®ñl NdKavj,g we;s b,aÆu 

    Ú rdcH wkq.%yh 

  W∞ (- lDIsldr®ñl jHdmD;s" fmdfydr iykdOdrh 

    Ú há;, myiqlï mej;Su 

  W∞ (- m%jdyk myiqlï mej;Su 

    Ú ;dlaI◊l †hqKqj 

  W∞ (- hdka;%SlrKh 

    Ú fjf<`ofmd< f;dr;=re ,nd .ekSfï kj ;dlaI◊l l%u 

  W∞ (- wka;r®cd, fiajd"  E marketing ^úoHq;a wf<úh&

    Ú jHdma;s yd WmfoaYk fiajd mej;Su 

  W∞ (- lDIslr®u fomdr®;fïka;=j" fm!oa.,sl wdh;k 

    Ú wmkhk fjf<`ofmd< mqΩ,a ùu 

  W∞ (- lemQ u,a" úis;=re m;%sl Ydl" m˙rlaIs; wdydr 

    Ú lDIslr®uh wdY%s; lr®udka; mej;Su 

           ^, 5 × 9 = 45& 

   (ii) jdhj w;= ne`oSu ye`†kaùu         ^,l=Kq 05&

       ˙ls,s noaO l%uh ye`†kaùu         ^,l=Kq 05&

 jdhj w;= ne`oSu 

1&  fmdf<dj uÜgug keúh fkdyels Ydl w;a;l wv o< ovq fldgi f;dard .ekSu 

2&  .eghla wi, 5 - 8 cm la muK fmd;==j,h bj;a ls¯u fyda lemqula fhd∞ .,la isr 

ls¯u 

3&  uq,a we°u W;af;ackh ls¯ug wjYH fydar®fudak lemqï uqyqKf;a .e,aùu 

4&  fldyqn;a f;;a lr$ fldyqn;a fyda fldïfmdaiaÜ ñY%Khla f;;a lr lemqï uqyqK; 

jefik  m˙† ;nd fmd,s;ska wdjrKhla fh°u' ^fmd,s;ska fjkqjg Bhï fld<$ 

á%m,a ,eñfkaÜ lv∞is Ndú;d l< yels h'& 

5&  i;s 3 - 4 miq uq,a we° we;akï uõ Ydlh wdikakfha wdk; lemqula u.ska kj 

Ydlh fjka lr .ekSu 

6&  u;=msg mia yd fldïfmdaiaÜ ñY%Kh fh¥ lÆ fmd,s;Skaj,ska ilia lrk ,o n`≥kl 

w;= lene,a, isgqjd c,h fhd∞ fijfKaa ;eîu

                    ^mshjr 5 - ,l=Kq 3 Ÿ 5 } 15& 
                 ^rEmigyk - 05& 

- 08 - 

[ 9 jeks mssgqj n,kak



        ˙ls,s noaO l%uh 

1&  .%dyl me< ;jdkl j.d lr ,nd .ekSu ^fuys° ;jdka n`≥kaj, .%dyl me< j.d l< 

hq;= h& 

2&  wkqch f,i 15cm la muK †. ˙ls,a,la uõ Ydlfhka bj;a ls¯u 

3&  .%dylh fmdf<dj uÜgfï isg 20 - 25 cm muK by<sska isria j lemSu 

4&  ;shqKqq msyshlska .%dylfha ;sria lemqu ;=<ska 5cm la muK my<g y˙ ue†ka meÆï 

fhd∞ l+[a[hl wdldrhg wkqch we;=,a l< yels fia .%dylh ilia ls¯u 

5&  wkqch l+[a[hl wdldrhg ilia lr wkqch" .%dylfha lemqu ;=<g we;=Æ lr 

lemqï ;, ;†ka iïnkaO jk fia noaO máj,ska my< isg by<g fj<Su 

6&  c,h yd fijK ,nd °u  

                  ^mshjr 5 - ,l=Kq 3 Ÿ 5 } 15& 
                 ^rEmigyk - 05& 

   

 (iii) l=l=<df.a wdydr „r®K moaO;sh ye`†kaùu                                  ^,l=Kq 10& 

  

wdydr

fm%daàka 

uqLh 

mQr®jdudYh 

.%yksh  

fm%daàka 

 fmmaghsv

vhsfmmaghsv

weuhsfkda wï, 

fm%daàka 

laIqø „ùka 

NH3

weuhsfkda wï,

fm%daàka 

u< øjH f,i msg fõ 

wjfYdaIKh 

^wlaudj" jl=.vq&

wjfYdaIKh 

hQ˙hd 

l=vd wka;%h 

fmmaiSka

á%maiSka

wdudYhsl hqI
          +
fmmaisfkdacka

}
w.akHdYhsl hqI
          +
á%maisfkdacka

}
vhsfmmaghsv

ldfndlaisfmmaáfâia

weñfkda fmmaáfâia
}

    

            by; mshjr 8 la úia;r ls¯ug

            5 Ÿ ,' 8  =  40
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(2)  (i) ÷ fmdfydr fh°u ye¢kaùu        ^, 10&

   

   fmdfydr fh°fï l%u 

   ÷ jems¯u 

    uqΩ lafIa;%hgu taldld¯ j me;sfrk fia w;ska fyda hka;% u.ska fmdfydr úiqrejd ye¯u

    W∞ - ù j.dj 

   ÷ ljdldr j Ydl jgd ;ekam;a ls¯u' 

   ÷ wr®O ljdldrj Ydl jgd ;ekam;a ls¯u' 

   ÷ Ydlh jgd ia:dk lSmhl ;ekam;a ls¯u' 

   ÷ fnda. fma<s folla w;r ;ekam;a ls¯u' 

   ÷ fnda. fma<s folla w;r ;Srejla f,i fmdfydr ;ekam;a ls¯u' 

   ÷ fl<skau Ydlh u;g ^m;% bia;djla f,i& fh°u'

   ÷ c, iïmdokh lrk úg tu c,hg fmdfydr ñY%lr fh°u' (Fertigation)
           lreKq 05 lg ,l=Kq 8 ne.ska 

            (,' 40)

 ^ii) mdxY= jd;kh ye`oskaùu 

        mdxY= wjldY ;=< yd jdhqf.da,Sh jd;h w;r is≥jk jdhq yqjudrej fõ'   

           ^,l=Kq 10&

       jeo.;alï

÷ fmdaIl iq,n;dj mj;ajd .ekSu i|yd  

 Ydlj,g úI fkdjk wdldrhg ,nd .; yels fmdaIl jeä ùu' W∞ #- uex.kSia yd 

hlv Mn3+, Mn4+ Fe 3+ wldrhg mej;Su' 

÷ ksr®jdhq ;;a;aj hgf;a Fe2+ yd Mn++ ;snQ úg jeämqr wjfYdaIKh ksid úI ùï we;s 

fõ' Fe2+ yd Mn+2 úI ;;a;aj we;s ùu wvq ùu i|yd jd;kh jeo.;a fõ' 

÷ fyd`†ka jd;kh jQ miaj, i,amr®" ^i,afmaÜ& SO4
-

 wdldrhg mj;S' fïjd Ydlj,g ,nd 

.;yels h' ≥r®j, jd;kh ksid yhsv%cka i,amhsâ" óf;aka jeks úI jdhq we;s fõ'

÷ iajdhq nelaà˙hd u.ska ldnksl øjH úfhdackh i|yd mdxY= jd;kh jeo.;a fõ' 

 ldnksl khsg%cka yd fmdiamria fufia úfhdackh ù Ydlj,g myiqfjka ,nd .; 

yels fõ' ^iy„ù yd iy„ú fkdjk ;sr ùu& 

÷ ≥r®j, jd;kh fya;=fjka khsá%yrKh is≥ ù mfika khsg%cka bj;a fõ' khsá%yrKh 

je<elaùu i|yd mdxY= jd;kh jeo.;a fõ'  

÷ mdxY= jd;kh i;=gq∞hl jQ úg uQ, uKav,h fyd`†ka jr®Okh fõ' uQ,flaY fyd`†ka 

jr®Okh fõ' 

÷ c,h yd fmdaIl wjfYdaIKhg wjYH Yla;sh ,nd .ekSu i`oyd is≥jk iajik l%shdj,sh 

mdxY= jd;kh i;=gq∞hl jQ úg fyd`†ka is≥ fõ'

÷ mdxY= jd;kh ≥r®j, jQ úg frda. .%dys;dj jeä fõ'

    W∞ #- mshqfia˙hï jeks †,Sr ≥r®j, jd;kh hgf;a Ydl j,g frda. we;s lrhs' 

          ≥r®j, jd;kh hgf;a isÜria Ydl j, mYaÑu wx.udrh we;sùu' 

÷ îc m%frdayK l%shdj,sh i`oyd mdxY= jd;kh jeo.;a fõ'

        ^,l=Kq 08 ne.ska lrKq 05= 40&

  iii) mdxY= fkufgdavdjka y∫kd .ekSu i|yd jQ úoHd.dr m¯ÈKfha mshjr  

   wjYH øjH (

   ÷ mqkS,h 

   ÷ rnr® nghla ^ úksúo fmfkk& 

   ÷ w~qjla (Clamp)
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   ÷ wdOdrlhla 

   ÷ mia kshe¢ 

   ÷ fmryka lv∞is 

   ÷ c,h  

   ÷ wkaùÈh  

   ÷ îlr 

   ÷ ù≥re l∞ yd jeiqï fm;s'      ^ , ' 05 &

   1. lafIa;%fhka mia kshe¢hla ,nd .ekSu 

   2. nr®udka mqkS, m¯Èdj is≥ ls¯u  

÷ mqkS,h wdOdrlhg iú ls¯u 

÷ mqkS,hg c,h msrùu  

÷ fmryka lv∞ish mqkS,fha ;ekam;a ls¯u 

÷ mqkS,h ;=<g mia ksheosh ±óu ^fmryka lv∞ish u;g&   

÷ wegjqu meh 24 l ld,hla ;eîu   

÷ mqkS,hg my<ska jQ c, fldgi ^rnr® ngfha we;s& fkd.eUqre ù≥re n∫klg 

fh°u     

÷ tu c,h iaj,amhla ù≥re l∞j u;g oud wkaùÈfhka m¯Èd ls¯u   

÷ lS,lh iys; jgmKqjka isà±hs ks¯ÈKh ls¯u 

    ÷ lS,lh iys; jgmKqjka isà kï mrfmdaIS jg mKqjka we;s nj ;yjqre fõ' 

            ^ , ' 5 × 9 = 45 &

(3)  (i) 1. mj;sk j.dfõ ksfrda.S" fyd¢ka jevqKq Ydl f;dard .ekSu 

   2. j.dfõ uq,au yd wjidkhg yg .kakd lr,a fyda M, yd frda.S tajd f;dard fkd.ekSu 

   3. lr,a$ M, .fia ;sìh° u fï¯ug bv ye¯u'  

   4. lr,a$ M,j,ska kshñ; l%u wkqj îc fjka lr .ekSu 

   5. fnda. wkqj îc fjkalr .kakd l%u wkq.ukh ls¯u 

   6. fida∞ .;a îc ms˙is≥ fr†lvl f;; fífrk ;=re ;eîu  

   7. f;;ukh wvq jk fia ysre t<sfha meh 12 la muK úh<Su  

   8. †k lsysmhla mjfka fõ<Su     

   9. isis,a ;;a;aj hgf;a .nvd ls¯u  

            ^mshjr 5 Ÿ 10 } 50&

  (ii) lDIs wf,úlrK l%shdj,sh ye¢kaùu      ^,l=Kq ' 10&

   úfYaI ,ÈK 

÷ ksIamdolhska úYd, ixLHdjla isàu ^iqÆ m˙udK yd uyd m˙udK f,i& 

÷ fuu iqÆ m˙udK ksIamdolhska flaj, ls¯fï Yla;sh w;ska my< ;,hl isg l%shd ls¯u 

÷ lDIsldr®ñl NdKav fndfyduhla md˙fNda.sl NdKav f,i w;HjYH ;;a;ajhl mej;Su 

 ^wdfoaYl øjH iSud ùu& 

÷ lDIs NdKavj, ñ, ;SrKh ls¯fï n,h f.dúhdg jvd w;rue†hd i;= ùu  

÷ lDIs ksIamdokj,g foaY.=◊l n,mEu Rcqju we;s ksid jir mqrdu wLKav" taldld¯ 

ksIamdokhla fkdue;s ùu 

÷ lDIs ksIamdokj, fjf<|fmd< ñ, ks;r u WÉpdjpkh ùu 

÷ lDIs ksIamdok" kshÛh" .xj;=r" frda. m<sfndaO Wj≥re jeks iajNdúl n,mEïj,g hg;a 

jk ksid b,aÆug i˙,k fia iemhqu wmyiq ùu 

÷ l=vd m˙udK ksIamdolhska úYd, ixLHdjla isák ksid NdKavj, .=Kd;aulNdjh úp,H 

ùu 

÷ wf,úlrKh ms<sn| j f.dùkaf.aa ±kqu w,am ùu

÷ ksIamdolhka yd md˙fNda.slhka úYd, m%foaYhl úis¯ mej;Su 

÷ fláld,hl ° úkdYùfï iajNdjh yd l,a;nd .ekSfï wmyiqj  

         ^lreKq 8 Ÿ 5 } 40&
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  (iii) mia kshe†hl lafIa;% Od˙;dj fidhk wdldrh (

    wjYH øjH ( 

 ÷ mia kshe†h  

÷ mdxY= wj.drh fyda m;=, bj;a l< áka tlla fyda fomi uqjy;a l< PVC ng 

lene,a,la ^is,skavrhla&

 ÷ fmá% °ish   

 ÷ fmd,s;Ska lene,a,la

  ÷ rnr® máh  

 ÷ fmryka lv∞is

 ÷ ,S l=Üáh  

 ÷ W≥k 

 ÷ ;=,dj  

 ÷ fvisflagrh 

    l%uh ( 

 ÷ mia kshe†h ,nd .ekSu  

÷ is,skavrfha nr uekSu (M1, g)  
÷ is,skavrh mi u;=msg ;nd ta u; ,S lene,a,la ;nd ñáhlska lsysm jrla ;Ügq 

lrñka mi ;=< .s,aùu' mdxY= wj.drh u.ska  fyda áka tlla fyda PVC ng lene,a,la 

u.ska fyda mia kshe¢h ,nd .ekSu l< yelsh'

÷ uqjy;a msyshlska mia iys; is,skavrfha wjg we;s mia bj;a ls¯u  

÷ Wv yd hg fome;a; iu;,d jk f,i msyshlska iS¯u  

÷ lafIa;%fha isg úoHd.drh olajd mia kshe†h f.k tafï ° fmd,s;Ska lene,a,lska 

wdjrKh ls¯u 

÷ 
fmd,s;ska wdjrKh 

,S lene,a, 

^fmryka lv∞is t;+&

mia iys; is,skavrh

c, n∫k

^fmá% °ish& 

÷ rEmigyfka ±lafjk wdldrhg fmryka lv∞ishl ojgk ,o ,S lene,a,la u; 

mia kshe†h iys; is,skavrh ;nd th c, n∫kl ;eîu 

÷ c, n∫fka †k 2la muK ksh; ialkaOhla ,efnk ;=re ;nd ialkaOh uek .ekSu 

(M2, g)
÷ jdIamSlrK °isfha ialkaOh uek .ekSu (W1g) 
÷ is,skavrfha we;s mia jdIamSlrK °ishg oud th 1050C WIaK;ajhla we;s W≥kl 

ksh; ialkaOhla ,efnk ;=re r;alr ialkaOh uek .ekSu' (W2, g)
÷ my; i|yka iólrKh wdOdrfhka mfia lafIa;% Od˙;dj .Kkh ls¯u 

  

lafIa;% Od˙;dj  =    (M2 - M1)g - (W2 - W1) g 
        (W2 - W1) g 

×  100

       fÈ;% Od˙;dj ye¢kaùu -  , '   5
        rEmigyk - , '   5 
        wjYH øjH - , '   5
       meye†,s ls¯u  - , ' 7 ×  5 =  35
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(4)  (i)  lDIs jk j.dj ixrlaIK f.dú;eka moaO;shls'

         lDIs jk j.dj ye`†kaùu 

jkdka;rhl we;s iu;=,s;;dj m%Yia;j wdrlaId lr .; yels jk m˙†" wdr®:ßl j 

yd lDIsldr®ñl j jvd;a M,∞hS f,i N+ñh m˙yrKh lrkq ,nkakd jq" úúO ffcj 

ixl,khlska hq;= j.d l<ukdlrK moaO;shls'

           ^,l=Kq 10&

         lDIs jk j.dj u.ska mi ixrlaIKh 

Ú  jiqka fh°u u.ska" mi yd c, ixrlaIKh ùu ksid mdxY= Ldokh wvq ùu' 

Ú  Ydl yd i;a;aj wmøjH u.ska ldnksl øjH tl;= ùu ksid mi yd c,h 

ixrlaIKh ùu' 

Ú  rks, fnda. j.dj u.ska khsg%cka ;sr ls¯u ksid mig khsg%cka ,nd °u' 

Ú  nyq ia;r j.djka ksid jr®Id c,h iDcqj fmdf<dj u; m;s; fkdjk ksid mdxY= 

Ldokh wju ùu yd wmOd c,h wju ùu' 

          ^,l=Kq 4 x 2 1/2 } 10&
         c, ixrlaIKh

Ú  nyq ia;r j.dj yd ldnksl øjH mi u; tl;= ùu ksid mig c,h Wrd .ekSu" 

c,h r|jd .ekSï Od˙;dj jeä ùu' 

Ú  jiqka fh°u u`.ska c,h jdIamSSlrKh wju ùu' 

Ú  ldka≥ ùu ksid N+.; c,h fmdaIKh ùu' 

Ú  Ydl .ykh ksid m˙ir WIaK;aj hdukh is≥ ùu ksid mfika c,h jdIamSSlrKh 

wju ùu' 

Ú  iajNdúl c, pl%h ;=,kh ùu' 

          ^,l=Kq 4 x 2 1/2 } 10&

         fmdaIl ixrlaIKh

      Ú  ldnksl øjH tl;= ùu ksid mi idrj;a ùu'  

      Ú  Ldokh wju ùu ksid fmdaIl mfia /°u' 

      Ú  i;a;aj md,k lghq;= ksid i;a;aj fmdfydr mig tl;= ùu' 

      Ú  nyq ia;r j.dj ksid fmdaIl m˙ixl%uKh' 

      Ú  mdxY= „ùkag ys;lr ;;a;aj ,efnk ksid ldnksl øjH úfhdackh'  

          ^,l=Kq 4 x 2 1/2 } 10&

        ffcj úúO;aj ixrlaIKh

      Ú mdxY= „ùkag ys;lr ;;a;aj iemfhk ksid Tjqka wdrlaId ùu' 

      Ú i;=kag wdydr yd jdiia:dk ,eîu' 

      Ú wdydr ∞u mj;ajd .ekSug ∞hl ùu' 

      Ú ffcj iu;=,s;;dj mj;ajd .ekSu' 

          ^,l=Kq 4 x 2 1/2 } 10&

 (ii) ÷ NdKav m˙fNdackfhka ,nk ;Dma;sh l%ukql+, j fm< .eiaúh yels nj l%u iQpl 

Wmfhda.S;d kHdfhka meye†,s lrhs' fï i|yd WfmaÈd jl% fhd∞ .kS 

÷ md˙fNda.slhdg iudk Wmfhda.S;djla ,efnk m˙† md˙fNdackh lrk NdKav yd fiajdjka 

f.a úúO ixfhdack fmkakqï lrk ,laIH tlsfklg hd fldg w¢k fr®Ldj WfmalaId 

jl%h kï fõ'

÷ WfmalaId jl%hla ;=< ´kEu ,laIHhl Wmfhda.S;dj iudk h' ta wkqj md˙fNda.slhdg 

iudk ;Dma;shla ,eîug tla NdKavhla jeä lrk úg wfkla NdKavh m˙fNdackh lrk 
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m%udKh wvq ls¯ug is≥ fõ' fufia tla NdKavhla jeä ls¯u fjkqfjka wfkla NdKavfhka 

wvq lrk NdKav m%udKh wdka;sl wdfoaYk wkqmd;h (Marginal Rate of Substitution/ 
MRS) jk w;r th WfmalaId jl%hl nEjqu ^wkql%uKh& u.ska ±lafõ' 

    

Y NdKavh 

∆ Y 

∆ X X NdKavh 
WfmalaId jl%h 1

WfmalaId jl%h 2 

wdka;sl wdfoaYk 

wkqmd;h
= ∆ Y

∆ X

    

÷ mdrsfNda.slhd iEu úg u my< WfmalaId jl%hl isg by< WfmalaId jl%hlg hdug 

leue;a;la olajk w;r fï i|yd NdKavfha ñ, yd md˙fNda.slhdf.a uqo,a wd∞hu (I) 
n,mdhs'

÷ NdKav m˙fNdackfha ° md˙fNda.slhdg ñ,° .; yels Wm˙u NdKav tall m%udKh X yd 

Y wÈj, ,l=Kq lr tu ,laI hd l< úg ,efnk fr®Ldj wh jeh fr®Ldj hs' 

  

 

Y NdKav m%udKh 

∆ Y 

∆ X X NdKav m%udKh  

whjeh fr®Ldj 

I  
PY 

I  
PX  

I   =   wd∞hu 

 

Y NdKavfhka ñ,° .; yels m%udKh = I
PY

X NdKavfhka ñ,° .; yels m%udKh = I  
PX 

wdka;sl wdfoaYk wkqmd;h$ MRS = nEjqu = ∆Y  
∆X 

= =

I  
PY I  

PY 
PX  
I I  

PX  

×

÷ md˙fNda.sl iu;=,s;;dfõ ° wdka;sl wdfoaYk wkqmd;h ñf,ys mriamrhg iudk fõ' 

   

tkï MRS  =
PX 
PY 
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 ÷ 

  

AB = whjeh fr®Ldj  

U1, U2, U3 - WfmalaId jl% uÜgï

C    = md˙fNda.sl iu;=,s;h 

Y NdKav m%udKh  
QY

QX 

∆ X 

C 

A 

B 

U1
U2

U3

X NdKav m%udKh 

÷ whjeh fr®Ldj iamr®Y jk by<u WfmalaId jl%fha ° Wm˙u Wmfhda.S;dj ,efí' fuu 

iamr®Y jk ,laIHh md˙fNda.sl iu;=,s;;dj hs' fuu iamr®Il ,Èfha ° whjeh fr®Ldj 

yd WfmalaId jl%fha wkql%uKh iudk fjhs' 

      m%ia;dr 3g ,' ^5 Ÿ 3& - 15

      WfmalaId jl% ye¢kaùug , ' 5

      whjeh fr®Ldj ye¢kaùug  , ' 5 

      md˙fNda.sl iu;=,s;h meye†,s ls¯ug , ' 25 

(iii) foaY.=K úmr®hdi ksr®jpkh ls¯u

 iajdNdúl l%shd∞u fyda ñksidf.a l%shdldrlï fya;= fldgf.k WIaK;ajh" jr®Idm;kh 

wd° foaY.=◊l idOlj, †.= ld,Sk j meye†,s j yd ksr;=re j is≥ jk fjkia ùï 

foaY.=K úmr®hdi kï fõ' 

           ^,l=Kq 10&

÷  lDIs fÈa;%fha ∞hl;ajh

      Ú ldr®hlaIu c, l<ukdlrKh 

                ÷ c,h wju f,i ydks jk c, iïmdok l%u Ndú;h 

    W∞ (- ìx≥ c, iïmdokh" úis˙ c, iïmdokh

         ÷ jeis c, ixrlaIKh 

                ÷ jiqka fh†u u.ska jdIamSlrKh wju ls¯u 

     Ú fmdfydr ldr®hlaIu;dj jeä ls¯u  

       ÷ m˙irhg ksl=;a jk y˙;d.dr jdhq wju ùu 

   

      Ú rela frdamK jevigyka u.ska CO2  jdhqj jdhq f.da,fhka bj;a ls¯u  

      Ú m˙irhg iq≥iq kj fnda. m%fNao y`≥kajd °u 

   W∞ (- ,jK m%;sfrdaë m%fNao" kshx m%;sfrdaë m%fNao " frda. yd m<sfndaO  

    m%;sfrdaë m%fNao " WIaK;aj m%;sfrdaë m%fNao

      Ú mdxY= ixrlaIK l%u wkq.ukh ls¯u 

    ÷ c, ixrlaIKh u.ska c, pl%hg jk n,mEu wju ls¯u 

      Ú f.dúfmd< i;=kag wdydr m˙jr®;k ldr®hlaIu;dj jeä wdydr ,nd °u 

    ^óf;aka ksIamdokh wju ls¯u& 
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Ú wdka;sl bvïj, jk j.dj

Ú f.dúfmd< n, Yla;Ska i`oyd mqkr®ckkh l< yels Yla;Ska Ndú; ls¯u 

        W∞ (- iq<x fuda,a" iQr®h Yla;sh" „j jdhqj" uqyq≥ r< Ndú;h 

Ú m˙ir ys;ldó f.dú;eka l%u Ndú;h 

  ÷ ldnksl f.dú;ek" ixrlaIK f.dú;ek" lDIs ridhk Ndú;h wju  

   ls¯u    

Ú ≥r®j, c, jykh iys; l=Uqrej,ska óf;aka msg ùu wvq ls¯ug Wmdh udr®.     

Ndú;h 

  ÷ Ydl isgqùu" c, jyk moaO;s msysgqùu 

          ^lreKq 8 x 5 } 40&

(5)  (i) m<sfndaO jix.; ;;a;ajh ye¢kaùu    ^,' 10&

   m<sfndaO jix.; ;;a;ajhlg m;ajk wdldrh ( 

    úúO fya;= ksid m<sfndaO .ykh wdr®:ßl ydks∞hl uÜgu blaujd hhs'

   ÷ fjk;a m˙irhlska we;=Ω ùu' 

   ÷ m<sfndaO kdYl wê Ndú;h ksid iajNdúl i;=rka bj;a ùu' 

   ÷ cdk úlD;s u.ska m<sfndaO „ùkaf.a m%pKav ud†,s we;s ùu' 

   ÷ wêl fmdfydr Ndú;h ksid Ydl fldgia udxi, ù m<sfndaO .%dySh;dj jeä ùu' 

   ÷ jeä wiajkq ,nd fok kj m%fNaoj, m<sfndaO m%;sfrdaë;dj wvq ùu'  

   ÷ †.ska †.g u m<sfndaOkdYl Ndú;h ksid m%;sfrdaë ud†,s we;s ùu'    

÷ kqiq≥iq f.dúfmd< md,k lghq;=j,ska lDñkdYl,g m%;sfrdaë „ùka ìys ùu' 

   ÷ m<sfndaOl lDókag ys;lr foaY.=◊l ;;a;aj yd wdydr ;sîu ksid YS>%fhka fnda ùu' 

           fya;= 5 la iys; j úia;r ls¯u

           ^lreKq 8 Ÿ 5 } , 40&

  (ii) wUj, wiajkq fk<Sfï ° ydks wju lr .kakd wdldrh (

÷ fm'j 10'00 - m'j 3'00 w;r fk<Su - ls˙ jEiaiSu wvq ùu ksid fmd;a; ms<siaiSfuka jk 

ydks fuys ° je<fla'

÷ wU fk<Su i|yd úfYAIs; WmlrK Ndú;h - w;ska wiajkq fk<Sfï ° filáhrhla fyda 

uqjy;a msysh;a Ndú; ls¯u  

÷ wiajkq fk<sfï ° kgqfõ by< fl<j˙ka lmd fjka lr .ekSfuka jEiafik ls˙ m%udKh 

wju ùu 

÷ wiajkq ìug fk<d fkd.ekSu' mia iu. .eàu wju ls¯u 

÷ fkd;ef,k m˙† u,a,la fyda tjeks nydÆulg wiajkq fk<Su 

           ^lreKq 5 lg ,' 5 Ÿ 10 } , 50&

  (iii) ls˙ t¯u  ye¢kaùu    ^, ' 5&

    rEmigyk we£u    ^, ' 8&

    my; i|yka fldgia kï ls¯u 

    

we,aúfhda,s

.%ka:ßuh LKaäld

m%Odk laISr kd<sld

.%ka:ß jrdikh

mqvq jrdikh 

mqvq we<sh

fldgia 6 kï ls¯ug ^6 Ÿ 2 } , 12&
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ls˙ t¯fï l%shdj,sh (

 ÷ iq≥iq W;af;ackhla ,nd °u 

 ÷ yhsfmd;e,ui W;af;ackh ùu 

 ÷ wmr msáhqg˙h W;af;ackh ùu 

 ÷ TlaisfgdiSka i%djh ùu  

 ÷ we,aúfhda,s ixfldapkh ùu  

 ÷ ÈSrh l=vd ÈSr kd<sld" úYd, ÈSr kd<sld yd ia:k .%ka:ß jrdikh Tiafia mqvq 

jrdikhg ,Ûd ù .nvd ùu    

             ^mshjr 5 Ÿ 5 } , 25&

(6)  i) ,smsv ye¢kaùu     ^ , ' 10 &

   ,smsvj, ldr®hNdrh 

         

÷ Y¯r WIaK;ajh wdrÈd ls¯u 

 iug hg fïo ia;rhla f,i ne£ isrer wNHka;rfha WKqiqu wdrÈd ls¯u" m˙irfha we;s 

jk WIAK;aj fjkia ùïj,ska Y¯rh wdrÈd ls¯u' 

 

÷ foayfha Yla;s Wmia;rhla f,i l%shd ls¯u 

 wêl Yla;s W;amdokhla we;' fï ksid wdydr fõ,l úYd,;ajh wvqlr .ekSug fhd∞ .; 

yels h'

÷ úgñka jdylfhl= f,i l%shd ls¯u 

 úgñka A, D, E, K fïoj, †hjk úgñka ksid tajd isrer ;=, m˙jykh ls¯u i|yd fïo 

wjYH fõ' 

÷ w;HjYH fïo wï, f,i

 Y¯rfha ksis jr®Okhg" reêr jdyskS iy iakdhqj, l%shdld¯;ajhg wjYH" Y¯rh ;=< ksmoúh 

fkdyels w;HjYH fïo wï, iemhSug' 

÷ ,sysiaiqï øjHhla f,i l%shd ls¯u

 wNHka;r wjhj i|yd iafkaylhla f,i l%shd lrk w;r wjhj w;r >r®IKh wvq lrhs' 

lïmk wjfYdaIKfhka yDoh jDlal jeks jeo.;a wjhj wdrÈd ls¯u is≥ lrhs' 

÷ bkaøhsldj, mg, iE°u 

 ffi, mg, ksr®udKh jeks jHqyd;aul l%shd i|yd 

÷ Y¯rh ;=< fldf,iagfrda,a ksIamdokh 

 l=vd <uqkaf.a fud,fha jr®Okh" ,sx.sl fydafudak iE°u" udxYfmaYS ksfrda.Sj mj;ajd 

.ekSu" iuyr úgñka jr®." Y¯rh mqrd m˙jykh i|yd fldf,iagfrda,a jeo.;a fõ' 

         ^lreKq 5la i|yd ,l=Kq 8 ne.ska&$ kï ls¯u 3

    úia;rh 5

   

 

  ii) mdxY= ridhksl ,laIK  fnda. ksIamdokh i|yd jeo.;ajk wdldrh  

    ÷ mdxY= m%;sl%shdj       ^ , ' 2 &

  mfiys wdï,sl fyda NdIañl nj mdxY= m%;sl%shdj hs'  ^ , ' 3 &

 ÷ fmdaIl iq,n;dj 

 ÷ laIqø „ù l%shdld˙;ajh

 ÷ mia wxY= úisr hdu 

      ^lreKq 2la úia;r ls¯ug ,l=Kq 5 ne.ska ,' 10&
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÷ legdhk yqjudrej ^,'02&       

 mdxY= ødjKfha we;s legdhk yd mdxY= l,s, u; wêfYdaIKh ù we;s legdhk w;r is≥jk 

yqjudrej legdhk yqjudrej hs'      ^ , ' 3 &

 ÷ mdxY= idrj;a nj  

 ÷ fmdaIl r|jd .ekSu u.ska fmdaIl laIKh wvq ùu  

 ÷ wdï,sl;dj yd laId¯h;dj ksjer† ls¯u 

      ^lreKq 2la úia;r ls¯ug ,l=Kq 5 ne.ska ,' 10&

       

÷ NIau ix;Dma;sh ^,'02&        

 legdhk yqjudre ixlSr®Kfha we;s uqÆ legdhk m%udKhg idfmalaI j tys we;s NIAuldrl 

legdhk m%udKh m%;sY;hla f,i  ±laùu NIau ix;Dma;sh hs' 

           ^,'03& 

          

÷ mil idrj;a nj ms<sn| j ±k .ekSu    

÷ mdxY= m%;sl%shdj ksjer† ls¯u  

      ^lreKq 1la úia;r ls¯ug ,l=Kq 5& 

÷ úoHq;a ikakdhl;dj  ^ , ' 02 &      

÷ Odrdjla f.k hdfï yelshdj úoHq;a ikakdhl;dj u.ska uekSu is≥ lrhs' 

               ^,l=Kq 10&
÷ ,jK;dj yd Èd¯h;dj ms<sn|j ±k .ekSu yd ta wkqj mi j.djg WÑ; m˙† 

ixialrKh ls¯ug yels ùu    

             ^lreKq 1la úia;r ls¯ug ,l=Kq 5&

     

iii) m%Ndixiaf,aIKh ye¢kaùu    ^,l=Kq 10&
 m%Ndixiaf,aIKh ldr®hÈu ls¯u i|yd j.d fÈa;%fha° wkq.ukh l< yels Wmdh udr®. 

÷ m%Yia; mr;rh ,nd °u u.ska wfkHdkH fijK we;s ùu je<elaùu yd fÈa;%fha bv 

wmf;a hdu je<elaùu 

÷ wdf,dalh m%sh lrk fnda. w;r fijK m%sh lrk fnda. jeùu' ^nyq ia;r fnda. 

j.dj&

÷ Ydl l|ka jeks bv lv we;s ia:dkj,g je,a jr®. mqyqKq ls¯u 

÷ ;rÛld¯ j,a me< bj;a ls¯u

÷ fijKg iy ;r.hg ,la jQ wldr®hIu j m%Ndixiaf,aIKh is≥ jk fldgia lmamd≥ 

ls¯u

÷ m%NdixYaf,aIKh i|yd wdf,dalhg wu;rj n,mdkakd jQ wfkl=;a idOlj, iSudùï 

md,kh   

         lreKq 5 lg ,l=Kq 8 ne.ska 

           8 Ÿ 5  =  40
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