
 

[ 2jk msgqj n,kak'

1. i;a;aj ffi,j, fkdue;s tfy;a Ydl ffi,j, olakg ,efnk jHQQyhla jkafka" 
 (1)  ffi,ma,diauh  (2) uOH ˙la;lh (3)  kHIaáh  (4) uhsfgdfldkaä%%hu

2. ° we;s øjH w;=˙ka uQQ,øjHhla fkdjkafka"   
 (1)  ldnka h' (2)  hlv h' (3) jdfka h' (4) fidaähï h'

3. ;ajrKh uksk tallh l=ula o@      
 (1)  m−1 s   (2)  m s−1 (3) m−2 s  (4) m s−2

4. m%%NdixYaf,aIKfha M,hla f,i Ydl m;%%hl m<uqfjka u ksmofjkafka"
 (1)  .a¨fldaia  (2) msIagh  (3)  iqlafrdaia  (4) fïoh

5. yhsâfrdis,a (OH−) whk wvx.= udOHhl° msfkdma;,Ska ,ndfok jr®Kh jkafka"
 (1)  frdai meyehhs'    (2)  ly meyehhs'
 (3) ks,a meyehhs'   (4) oï meyehhs'

6. w†Y rdYs muKla ±lafjk ms<s;=r l=ula o@       
 (1)  ldr®hh iy ;ajrKh    (2) Yla;sh iy CIu;dj
 (3) fõ.h iy nr    (4) úia:dmkh iy mSvkh

                          7. rEmfha ±lafjk îcfha m%%pdrK l%%uh jkafka my; i|yka l=ula o@
 (1)  i;=ka u.sks' (2) c,h u.sks' 
 (3) iq<`. u.sks' (4) iafMdagkh u.sks'

             

c,h

Y
X8. YsIHhl= úiska úoHd.drfha ° lsishï jdhq folla tla 

/ia ls¯ug rEmfha i|yka l%%u wkq.ukh lrk ,°'
   ta wkqj X yd Y jdhq ms<sfj<ska"
 (1)  H2 iy O2 h' 
 (2) O2 iy CO2 h' 
 (3) CO2 iy O2 h'
 (4) O2 iy H2 h'

9. ix.S; NdKav follska tlu iajrh jdokh l< úg tu NdKav fjkalr y∫kd .ekSug bjy,a jkqfha"        
 (1) èjks .=Khhs'   (2)  yfâ ierhs'
 (3) ixLHd;hhs'   (4) ;dr;djhs'

10. wix;=,s; n,hla ls%%hd lrk wjia:djla jkafkaa"   
 (1) jia;=jla ksi, j fïihla u; mej;Suhs'
 (2)  kQQ,lska t,a,d we;s fnda,hla ksi, j mej;Suhs' 
 (3) by<g ùis lrk ,o jia;=jla by<g p,kh ùuhs'
 (4) jia;=jla taldldr fõ.fhka ir, fr®Çh u.l .uka ls¯uhs'

11. oaúmo kdulrKh wkqj tla;rd wU úfYaIhl úoHd;aul kduh ksjer† j olajd we;s ms<s;=r f;darkak'

 (1)  MANGIFERA INDICA   (2) Mangifera Indica 
 (3) mangifera Indica   (4) Mangifera indica

ie,lsh hq;=hs (

 ^i&    ishÆ u m%Yakj,g ms<s;=re imhkak' 

 ^ii&   wxl 1 isg 40 f;la m%Yakj," ° we;s (1), (2), (3) yd (4) ms<s;=rej,ska ksjer† fyda jvd;a .e<fmk  
       fyda ms<s;=r f;darkak'
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m<uq whkSlrK 
Yla;sh$kJ mol−1

mrudKql l%%udxlh

(a)

(b)

(c)

(d)
(e)

(f)

(g) (h)

• rEmfha ±lafjkafka wdjr®;s;d j.=fõ wkqhd; uQQ,øjH wgl 
m<uq whkSlrK Yla;sh mrudKql l%%udxlh iu. úp,kh jk 
wdldrhhs' 12, 13 m%%Yak tu m%%ia;drh u; mokï fõ' (a, b, c, d, e, f, 
g iy h iïu; ixfla; fkdfõ')

12. fuu uQQ,øjH w;=˙ka WÉp jdhq úkHdifha mj;akd 
uQQ,øjHh jkqfha"  

 (1)  a h.  (2)  c h.
 (3) f h. (4) h h.
 
13. tu uQQ,øjH w;˙ka by<u úoHq;a RK;djh fmkajk uQQ,øjH jkafka l=ula o@  
 (1)  b (2)  d (3) e (4) g

14. wdf,dal lsrKhla úr, iy .yk udOHh yryd .uka lrk wdldrh ksjer†j ±lafjk rEmigyk f;darkak' 

 

úr,
.yk

 

úr,

.yk

 

.yk

úr,

 

.yk

úr,

      (1)      (2)       (3)         (4) 

15. ffjri u.ska muKla iïfm%%aIKh jk ,sx.sl frda. we;=<;a jrKh f;darkak'   
 (1)  yr®mSia" taâia      (2) yr®mSia" isms,sia ^WmoxYh&
 (3) f.dfkda˙hd" isms,sia   (4) f.dfkda˙hd" taâia

16. ialr®ú frda.h we;s jkafka l=uk úgñkh W!k ùfuka o@ 
 (1)  úgñka A  (2) úgñka B   (3) úgñka C  (4) úgñka D    

        

17. 

FC P

 W;a;, or®mKhl m%%Odk wlaIh u; or®mKh b†˙fhka jia;=jla Wvql=rej ;nd we;' jia;=j or®mKh fj;g 
,x lrk úg m%%;sìïnh      

 (1) l=vdfjñka or®mKh fj;g ,xfõ'  (2)  úYd, fjñka or®mKh fj;g <xfõ'
 (3) l=vdfjñka or®mKfhka bj;g hhs' (4) úYd,fjñka or®mKfhka bj;g hhs' 

18. ñksidf.a wdfõ◊l ,CIK mrïmrdfjka mrïmrdjg iïfm%%aIKh jkafka" 
 (1)  f.da,a.s foay u.sks'   (2) uhsfgdfldkaä%%hu u.sks'  
 (3) cdk u.sks'    (4) rhsfndfidau u.sks'

19. j,alkhsia lrk ,o rnr®j, wKql uÜgfï jHQQyh jvd;a u fyd¢ka ksrEmKh jk igyk l=ula o@    

 (1)   (2)   (3)  (4) 

20. my; ±lafjkqfha ;dm ixl%%uKh is≥ jQQ wjia:d i|yd ksoiqka lsysmhls'  
 (a) fl<jrla ,smg ±uQQ hlv oKavl wfkla fl<jrg WKqiqu ±kSu'   
 (b) .ila hg .s◊ f.dvla .id we;s úg .fia fld< fi,ùu'  
 (c) ù≥re jeiQQ fudagr® r:hla .s◊ f.dvla wi,ska hk úg we;=<; isák whg WKqiqu ±kSu'  
 a, b yd c ys ° is≥jQQ ;dm ixl%%duK l%%u ms<sfj<ska"
 (1) ikakhkh" úlsrKh yd ixjykh  (2) ixjykh" ikakhkh yd úlsrKh 
 (3) úlsrKh" ixjykh yd ikakhkh  (4) ikakhkh" ixjykh yd úlsrKh 

        
21. A yd B u.ska ±lafjk iq≥ reêrdKq m%%fNao fol ms<sfj<ska" 

A rEmh B rEmh

 (1)  bfhdisfkdµs, iy jid ffi, h' 
 (2) kshqÜfrdµs, iy fudfkdihsg h'
  (3) fudfkdihsg iy jid ffi, h'
 (4) kshqÜfrdµs, iy fífidµs, h' 
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22. úúO ksIamdok l%%shdj,s lsysmhla i|yd WodyrK ;=kla my; ±lafõ'     
  A - l=re∫ f;,a ksiaidrKh   
  B - uqyq≥ c,h u.ska ÆKq ksIamdokh    
  C - yqkq.,a Ndú; lr isfuka;s ksIamdokh    
 by; tajdhska ñY%%Khl ix>gl fjka ls¯fï l%%u Ys,am Ndú;d lr we;s wjia:djla$wjia:d jkafka"
 (1)  A  mu◊'  (2)  B  mu◊'  (3)  A  yd B  mu◊'    (4)  A yd C  mu◊'

               

2 Ω

2 Ω
2 Ω

S
23. fuu m˙m:fha S iaúÉph ixjD; (ON) l< úg m˙m:fha iul m%%;sfrdaOh jkafka"        
 (1) 6 Ω      (2)  4 Ω
 (3) 3 Ω   (4) 2 Ω

24. uqLfha isg wkakfY%%da;h yd wdudYh yryd l=vd wka;%%h olajd .uka lrk wdydrh „r®Kh ùfï ° tla tla 
ia:dkj,° udOHfha pH w.h fjkia fõ' uqLfha isg l=vd wka;%%h olajd pH fjkiaùu olajk ksjer† wkqms<sfj,"     

 (1)  wdï,sl" WodiSk" NdIañl" wdï,sl   (2) WodiSk" WodiSk" wdï,sl" NdIañl
 (3) NdIañl" WodiSk" wdï,sl" WodiSk (4) NdIañl" NdIañl" wdï,sl" NdIañl

25. xAl + yHCl  zAlCl3 + 3H2 
 by; m%%;sl%%shdj wkqj x, y yd z ys w.hka ksjer† j olajd we;af;a ñka l=uk ms<s;=frys o@   
 (1)  2, 3, 6 (2)  2, 6, 3 (3) 3, 6, 2 (4) 2, 6, 2  
           

25 N W

A C B
2 m 1 m

26. rEmfha fmkajd we;s m˙† C ,CIHfhka t,a,d we;s ieye,aÆ oKav
 iu;=,s;j msysghs' tu wjia:dfõ ° Wys w.h fldmuK o@   
 (1) 25 N (2)  50 N 
 (3) 75 N (4) 100 N

27. „ùka wêrdcOdks uÜgug wkqj jr®.SlrKh l< yelafla flfia o@  
 (1)  µka.hs ^†,Sr&" ma,dkafÜ ^Ydl&" wksud,shd ^i;=ka& (2) nelaà˙hd" fm%%dfgdfidjd" w,af.a 
 (3) bhqle˙hd" wdlshd" nelaà˙hd (4) nelaà˙hd" ihfkdnelaà˙hd" µka.hs ^†,Sr&

28. fidaähï yhsâfrdlaihsâ 80 g la c,h 360 g l †hlr ødjKhla idokq ,nhs' tu ødjKfha fidaähï 
yhsâfrdlaihsâj, ujq, Nd.h fldmuK o@ ^Na = 23, O = 16, H = 1)        

 (1)  1
11  (2)  2

11  (3)  2
9  (4)  1

4
                 

P
Q
R

29. rEmfha ±lafjkafka Rcqldrl m˙m:hl igykls' ñka ,efnk m%%;sodk ;rx.fha 
yevh ksjer† j olajkqfha my; l=uk m%%ia:drh o@

        
 (1) 

V

t     (2)  

V

t  

 (3) 

V

t   (4) 

V

t  

30. wdr®;j pl%%fha ° äïnfldaIh ;=< fjkiaùï is≥ jk wjê muKla wvx.= jrKh f;darkak'  
 (1)  wdr®;j wjêh" m%%.=Kk wjêh   (2) iHqksld wjêh" i%%dù wjêh 
 (3) iHqksld wjêh" Æhqáh,a wjêh (4) m%%.=Kk wjêh" i%%dù wjêh

31. iqfmdaIK ;;a;ajhla iys; c,dYhl ≥r®.kaOhg fya;=jk jdhqj jkafka"        
 (1) yhsârcka i,aµhsâ h'   (2)  ldnkavfhdlaihsâ h'
 (3) khsÜrcka h'   (4) yS,shï h'

32. m˙ir ¥IKh ksid we;s jk n,mEï lsysmhla my; ±lafõ'  
  A - c,c „ùka ñh hdu' 
  B - yqkq.,a jeks mdIdK †h ùu'  
  C - jdhqf.da,Sh jdhq m%%;sY; fjkia ùu'  
  D - iqfmdaIKh we;sùu'  
 fïjdhska wï, jeis ksid we;s jk wys;lr n,mEï jkafka" 
 (1)  A  yd B mu◊'  (2)  B  yd C mu◊'  (3)  A, B  yd C mu◊'  (4)  A, B, C yd D ish,a,u h'
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33. i„j modr®:fha m%%Odk ffcj wKq ish,af,a u wka;r®.; uQQ,øjH jkafka" 
 (1)  ldnka" yhsârcka iy khsÜrcka h' (2) ldnka" yhsârcka iy Tlaiscka h'
  (3) yhsârcka" Tlaiscka iy fmdiamria h'  (4) yhsârcka" Tlaiscka iy khsÜrcka h'

34. 1 mol dm−3 fidaähï yhsâfrdlaihsâ 500 cm3 l ødjKhla ms<sfh, lr .ekSug uek.; hq;= fidaähï 
yhsâfrdlaihsâ ialkaOh fldmuK o@ ^id'm'ia' Na = 23, O = 16, H = 1)  

 (1)  10 g  (2)  20 g (3) 30 g (4) 40 g

35. iQQ;%%sld ú≥,s n,anhl wdjrKfha 100 W iy 230 V f,i i|yka j we;' tu n,anh .Dy úoHq;a m˙m:hg 
iïnkaO l< úg ta ;=<ska .,d hk Odrdj fldmuK o@       

 (1) 0.34 A h' (2)  0.43 A h' (3) 0.51 A h' (4) 2.3 A h'   
  

             

c,h 

mdGdxlh 

jd;fha t,a,d 
we;s úg 

úia:dms; c,fha 
nr (2 N)fõ'

f,day 
l=Üáh  

≥kq
;rd†h

6 N

36. ° we;s rEmh i,lkak' f,day l=Üáh c,fha .s,ajQQ úg 
≥kq ;rd†fha mdGdxlh fldmuK o@    

 (1) 2 N 
 (2)  4 N 
 (3) 6 N
 (4) 8 N 

                                           
S

N
ksfhdaka 
n,anh

37. rEmfha ±lafjkafka fndìkhla jgd T;d we;s fmdgj,a úYd, ixLHdjlska 
hq;a m˙jD;a; ;U lïì o`.rhls' o`.rfha w.%% ksfhdaka n,anhlg iú lr we;' 
b;d m%%n, oKav pqïnlhla o`.rfha is≥r ;=<ska" by< my, fõ.fhka p,kh 
lrkq ,efí' my; i|yka m%%ldY i,ld n,kak'    

  A - pqïnlh fõ.fhka o`.rh ;=<g p,kh lrk úg ksfhdaka  
   n,anh laI◊lj ±,afõ'   

  B - pqïnlh o`.rh ;=<g we;=Æ lr we;s úg ksfhdaka n,anh †.gu ±,aù mj;S'    
  C - pqïnlh o`.rfhka bj;g fõ.fhka p,kh lrk úg ksfhdaka n,anh laI◊lj ±,afõ'   
 by; m%%ldYj,ska ksjer† jkafka"
 (1) A mu◊'  (2) B mu◊' (3) A yd B mu◊'  (4) A yd C mu◊'

38. my; ±lafjk m¯CIK k,j, wvx.= øjH iudk ld,hla ;=< ;nd u, ne°fï iS>%%;djh m¯CId lrk ,°' 

  A B C

;kql yhsârlaf,da˙la 
wï, ødjKh 

;kql fidaähï
yhsâfrdlaihsâ 
ødjKh 

isis,a
c,h 

           

 u, ne°fï iS>%%;dj wvqjk wkqms<sfj< jkafka"
 (1)  A, B  yd C (2)  B, A  yd C (3) C, B  yd A (4) B, C  yd A 

39. fidaähï mrudKqjl ialkaOh 3.819 × 10−23 g fõ' mrudKql ialkaO tallfha w.h 1.67 × 10−24 g fõ' 
fidaähïj, idfmaCI mrudKql ialkaOh jkafka"   

 (1) 
1.67 × 10−24 g
3.819 × 10−23 g   (2)  3.819 × 10−23 g

1.67 × 10−24 g  (3) 
1.67 × 10−24 g

3.819 × 10−23 g × 1
12  

 (4) 
3.819 × 10−23 g

1.67 × 10−24 g × 1
12  

                                    v/m s−1

t/s30
0

6

60 90 120

40. fr®Çh u`.l p,kh jQQ jia;=jl p,s;h uq,a ;;amr 60 ;=< ks¯laIKh 
lr ,nd .;a f;dr;=re m%%fõ. ^v& - ld, ^t& m%%ia:drfhka fmkajd we;' 
fuu p,s;h ms<sn| my; i`oyka m%%ldY i,ld n,kak'

  A - uq,a ;;amr 30 ;=< jia;=j taldldr ukaokhlska .uka lr we;' 
  B - uq,a ;;amr 60 ;=< jia;=j u; ksh; n,hla ls%%hd lr we;' 
  C - t = 45 s jQQ úg jia;=fõ m%%fõ.h 4'5 m s−1 fõ' 
 by; m%%ldYj,ska ksjer† jkafka"
 (1)  A  mu◊'  (2)  B  mu◊'  (3)  A  yd C mu◊'    (4)  B yd C mu◊' 

***
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ie,lsh hq;=hs (

 ^i&    A  fldgfia m%Yak y;rg u ms<s;=re imhkak' 
 ^ii&   B  fldgfia m%Yak ;=klg ms<s;=re imhkak'

A  fldgi - jHQQy.; rpkd  

1. (A) my; ksrEmKh lr we;af;a" lsishï m˙ir moaO;shl tla tla fmdaIS uÜgïj, „ùkaf.a ixLHdj" ffcj 

ialkaOh yd Yla;s iïnkaO;dj olajk msrñvdldr igyka ;=kls'

       X msrñvh

20000 J
2000 J
(a) ..............
20 J

Y msrñvh

2000
200
20
2

Z msrñvh

15000 g m-2

1500 g m-2

150 g m-2

15 g m-2

   

  (i) by; Y, Z hk md˙i˙l msrñv kï lrkak'

   Y - .............................................................  Z - .............................................................

  (ii) X msrñvhg wod<j (a) ysia;ekg ysñ w.h fldmuK o@  
   ...........................................................................

  (iii) by; msrñv wdldr w;=˙ka hál=rej mej;sh yelafla l=uk msrñv wdldrh$wdldr o@   
   ...........................................................................

  (iv) by; fmdaIS uÜgï ksrEmKhg mqrela y;rl wdydr oduhla ,shkak'   
   ..........................................................................................................................................................................

  (v) by; m˙irhg ner f,dayhka tl;= jQQfha kï bka jeäu idkaøKhla mj;skafka ljr „úhd ;=< o@   
   ..........................................................................................................................................................................

                     
         

jr®Ih frda.Ska ixLHdj

2011
2012
2013
2014
2015

250
600
750

2000
5000

  (B) Y%%S ,xldfõ tla;rd m<d;l wjqre≥ lsysmhla ;=< ksoka.; 

jl=.vq frda.fha jHdma;sh ms<sn| mj;sk ;;aj i,ld fhdod.;a 
l,ams; o;a; lsysmhla j.=fõ ±lafõ'

  (i) ° we;s o;a; m%%ia;dr .; lrkak'

    

   20
11

3500

5000

2500

4000

1500

3000

4500

2000

500
1000

20
13

20
15

20
12

20
14 jr®Ih

frda.Ska

ixLHdj

úoHdj II
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  (ii) imhd we;s o;a; weiq˙ka ksoka.; jl=.vq frda.fha jHdma;sh ms<sn| j mqfrdal:kh l< yels 
jkafka l=ula o@ 

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

       

jdhqf.da,Sh 
ldnka vfhdlaihsâ 

(CO2)

fmdis, 

bkaOk

Ydl

oykh
i;=ka

(x)
 l%%sh

dj
,
sh

f
m
d
i
s,
s-
 

l
r
K

h
 

(y) l%%shdj,sh (y) l%%shdj,sh 

  (C) my; ° we;af;a ffcj f.da,h ;=< ldnka uQQ,øjHh  pl%%SlrKh  
jk wdldrfha o< igykls'

   (i) igyfka x f,i i|yka jk l%%shdj,sh l=ula o@  
    ...............................................................................................

   (ii) x yd y hk l%%shdj,s w;r mj;sk fjkialula i|yka lrkak'

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

  (D) mqoa.,hska fofofkla fld<U m%%foaYfha ° ,nd.kakd ,o W≤ik wdydr fõ,a folla P yd Q f,i my; 

±lafõ'
   

P wdydr fõ, m%%Odk wdydr øjHh tu wdydr ksIamdokh l< ia:dkhg ≥r ^ie;mqï&

r;= lel=Ω iy,a n;a r;= lel=Ω iy,a 2    ^;u l=Uqr&

w, fyd† w, 90  ^kqjrt<sh&

fmd,a iïfnda, fmd,a 80  ^wkqrdOmqrh&

mefmd,a mefmd,a 0    ^;u f.j;a;&

 

Q wdydr fõ, m%%Odk wdydr øjHh tu wdydr ksIamdokh l< ia:dkhg ≥r ^ie;mqï&

ndiau;S iy,a n;a iy,a 1720    ^mlsia:dkh&

m˙mamq fyd† m˙mamq 925      ^bka†hdj&

ΩEKq iïfnda, ΩEKq 925      ^bka†hdj&

wem,a wem,a 4000    ^´iafÜ%%,shdj&

 

  (i) P yd Q i|yd wdydr ie;mqï w.h fjk fjk u .Kkh lrkak'   

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

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

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

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

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

  (ii) (a) by; w.hka wkqj rgl ixjr®Okfha ° jvd jeo.;a jkafka P fyda Q w;=˙ka ljr wdydr 
fõ,la o@  

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

   (b) Tfí ms<s;=rg fya;=jla i|yka lrkak' 

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

    .................................................................................................................................................................
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2. (A) Yajikfha ° „ùka ldnka vfhdlaihsâ msg lrk nj fmkaùug ilia lrk ,o wegjqula my; rEmfha 

±lafõ'

   

fmdgEishï

yhsâfrdlaihsâ 
ødjKh

wjr®K yqkq †hr 

ødjKh

wjr®K yqkq †hr 

ødjKh
;Kfld<fm;a;ka

X

P P P P

Q Q Q Q

A B C D

 
   

  (i) fuu wegjqu l%%shd;aul ùug tys X fl<jrg iïnkaO l< hq;= Wmdx.h kï lrkak'  
   ..........................................................................................................................................................................

  (ii) by; (i) ys i|yka l< Wmdx.h iïnkaO l< o fuu wegjqfuys we;s fodaIhla ksid th ksis m˙† 
l%%shd;aul fkd fõ' tu fodaIh l=ula o@ 

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

  (iii) fodaI rys; j ilia l< fuu wegjqu i|yd my; i|yka tla tla ≤ fhdod.ekSfï wruqK ,shkak'

   (a) fmdgEishï yhsâfrdlaihsâ ødjKh   ....................................................................................
   (b) B ma,dial=fõ wjr®K yqkq †hr    ....................................................................................
   (c) D ma,dial=fõ wjr®K yqkq †hr    ....................................................................................

 (B) my; i|yka jkafka wmDIaGjxYS i;=ka fmkajk ,CIK lsysmhls'
    

    

P le,aishï ldnfkaÜj,ska iE≥Kq ljphla we;'

Q ikaê iys; mdo we;'

R ;shqKq lgq iys; foaydjrKhla we;'

S ffi, m%%ia;r follska iE≥Kq foayhla we;'

T lhsákSh ndysr iels,a,la we;'
  

  (i) by; ° we;s ,CIK w;=˙ka ;Kfld<fm;a;d fmkajk ,CIKj,g wod< wlaIr ,shkak'

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

  (ii) by; j.=fõ ,laIK w;=˙ka ;Kfld<fm;a;d fkdfmkajk ,CIKj,g wod< wlaIr ,shd" tu 
,CIK iys; wmDIaGjxYS i;a;aj jxYh kï lrkak'

    

    

wCIrh wod< ,CIKh fmkajk wmDIaGjxYS i;a;aj jxYh

 (C)  ffi,hla ;=< ±lsh yels bkaøshsld lsysmhl bf,lafg%%dak wkaùCISh rEmigyka my; ±lafõ'

    X Y Z

   by; rEm weiq˙ka my; j.=j iïmQQr®K lrkak'

   

bkaøshsldj bkaøshsldfõ ku m%%Odk lD;Hh

X ..................................................... øjH i%%djh yd m˙jykh

Y ..................................................... ............................................................

Z ..................................................... ............................................................
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3. (A) m%%;sl%%shd iS>%%;dj flfrys n,mdk idOl wOHhkh ls¯u i|yd le,aishï ldnfk aÜ iy ;kql 

yhsâfrdlaf,da˙la wï,h fhdod ilia lrk ,o m¯CIKhl f;dr;=re my; j.=fõ ±lafõ' 

       

wegjqu 
le,aishï ldnfkaÜj, 

iajNdjh iy m%%udKh 

;kql yhsâfrdlaf,da˙laj, 
idkaøKh  WIaK;ajh 

A

B

C

D

l=vq    50 g
l=vq    50 g
len,s 50 g
l=vq    50 g 

1 mol dm-3

2 mol dm-3

2 mol dm-3

2 mol dm-3

30°C
30°C
30°C
60°C

  (i) by; f;dr;=re fhdodf.k my; j.=j iïmQQr®K lrkak' 

   

wegjqï hq., wOHhkh l< yels m%%;sl%%shd iS>%%;dj flfrys n,mdk idOlh

(a) A iy B

(b) B iy C

(c) B iy D

  (ii) le,aishï ldnfkaÜ iy ;kql yhsâfrdlaf,da˙la wï,h w;r m%%;sl%%shdfjka iEfok jdhqj l=ula o@ 
   ..........................................................................................................................................................................

  (iii) by; (ii) ys i|yka l< jdhqj y∫kd .ekSug l< yels m¯CIKhla ,shkak' 
   ..........................................................................................................................................................................
   ..........................................................................................................................................................................

 (B) P, Q iy R hk f,dayj, m%%; sl%%shdYS,S;djh iei£ug úoHd.drfha ° lrk ,o m¯CIKj, m%%;sM, wvx.= 
igykla my; ±lafõ' ^m%%;sl%%shd lrk nj fmkaùug √ ,l=K o m%%;sl%%shd fkdlrk nj fmkaùug       
× ,l=K o fhdod we;'&

            

f,dayh WKq c,h iu. yqud,h iu. ;kql wï, iu.

P

Q

R

×
×
√

√
×
√

√
×
√

  (i) P, Q iy R tajdfha m%%;sl%%shdYS,S;djh wkqj wjfrdayK ms<sfj<g ilia lrkak'  
   ..........................................................................................................................................................................

  (ii) P, Q iy R w;=˙ka il%%sh;d fYa%%◊fha yhsv%%ckaj,g jvd my<ska msysgd we;s f,dayh l=ula o@ 
   .......................................................................................................................................................................... 

  (iii) hlvj,g lef;daãh wdrCIdj ,nd°ug Ndú;d l< yelafla P, Q iy R w;=˙ka l=uk f,dayh o@

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

B

bf,lafg%%davh 
A

bf,lafg%%davh 

;kql H2SO4 

e
 

       • úoHq;a - ridhksl fldaIhla rEmfha ±lafõ'

  (iv) A bf,lafg%%davh f,i fhdod.; yelafla by;
    P iy R w;˙ka ljr f,dayh o@

    A  ...................................................... 

  (v) 2H+(aq)  +  2e  H2(g) hk wr®O m%%;sl%%shdj 
   is≥ jkafka fuys l=uk bf,lafg%%davh wi, o@ 

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

  (vi) TlaislrKh is≥ jkafka l=uk bf,lafg%%davh wi, o@ 

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

[ 5jk msgqj n,kak'



- 5 - 

[ 6jk msgqj n,kak'

                                                

;U
bf,lafg%%davh 

ms;a;, 

yekao

P Q

X ødjKh

 (C) rEmfha m˙† wegjqula Ndú; lr ms;a;, yekao u; fldmr® 
f,dayh wdf,am lr .ekSug YsIHhl=g wjYH úh'

  (i) X f,i Ndú; l< yels ødjKhla kï lrkak'

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

  (ii) P yd Q w;rg fldaIh iïnkaO lrk wdldrh by; 
rEmfha we| olajkak' 

                        
                    

P

Q
R

S;U

iamr®Y

h;=r 

ksfl%%daï 
4. (A) P, Q, R iy S hk lïì fhdodf.k m%%;sfrdaOh flfrys n,mdk 

idOl wOHhkh i|yd ilia l< wegjqula rEmfha ±lafõ' fuu 
wegjqfuys Q, R iy S lïìj, yrialv jr®.M,h iudk fõ'

  (i) iamr®Yl h;=r P, Q, R, S lïì fl,jr fjk fjku ;nd 

n,anfha idfmaCI °ma;sh;a" ta wkqj m%%;sfrdaOh flfrys n,mdk 
idOl;a" j.=jl wiïmQQr®K j igyka lr ;snq◊' tu j.=j 
iïmQQr®K lrkak'

         

fhdod.;a lïì hq.,
h;=r n,anfha °ma;sh jeä úg 

iamr®Yj we;s lïìh 

n,mdk idOlh

P   iy   Q P ..............................................

......   iy   ...... ..........   lïìfha †.

Q   iy   S .......... ..............................................
 

  (ii) my; olajd we;af;a m%%;sfrdaOh R ne.ska jk m%%;sfrdaO iïnkaO lr we;s wjia:d folls' fï tla 
tla wjia:dj, ° iul m%%;sfrdaOfha w.hhka i|yka lrkak' 

   (a) R R

A B
 ................ (b) 

R

R
A B

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

               

P

S

D
A

T

R

N

B
C

Q
x

y (B) ir, Odrd fudagrhl wdlD;shla rEmfha ±lafõ'
  (i) fuys pqïnl fCIa;%%h mj;skafka P isg Q foig o" 
   Q isg P foig o@  
   .................................................................................

  (ii) R iy T j,ska olajd we;s fldgia kï lrkak' 

   R - ............................................................. 

   T - .............................................................

  (iii) R fldgia follg fnod ;sîfï" wjYH;dj l=ula o@ 
   ..........................................................................................................................................................................

  (iv) fuu fudagrhg ú≥,sh iemhQQ úg th N%%uKh jkafka x yd y j,ska ljr †Ydjg o@ 
   ..........................................................................................................................................................................

  (v) fudagrhg ,nd fok Odrdfõ †Ydj fjkia l< úg fudagrfha N%%uK †Ydjg l=ula is≥ fõ o@ 
   ..........................................................................................................................................................................

  (vi) AB, BC, CD ikakdhl fldgia ie,l+ úg" ° we;s msysgqfï ° n,hla l%%shd;aul fkdjkafka ljr 

ikakdhl fldgi u; o@ 
   ..........................................................................................................................................................................

  (vii) thg fya;=j l=ula o@ 
   ..........................................................................................................................................................................
 

**
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[ 7jk msgqj n,kak'

B fldgi - rpkd m%Yak

• m%Yak ;=klg ms<s;=re imhkak'

5. (A) iakdhq moaO;sh yd iïnkaO fldgia lsysmhla my; rEmj, fmkajd we;'
    

    

X

Y

Z

A

B
C

m%%;s.%%dylh

  ^i& iakdhq moaO;sfha lD;Huh tallh l=ula o@
 

  by; rEmj,g wod< wlaIr fhdod .ksñka my; m%%Yakj,g ms<s;=re imkak'
 

  ^ii& X, Y, Z w;=˙ka B f,i l%%shdlrk jHQQyh kï lrkak'

  ^iii& m%%;s.%%dylhl isg uOH iakdhq moaO;sh fj; wdfõ. iïfm%%aIKh lrk iakdhq ffi,h$kshqfrdakh 
l=ula o@

         

 (B) ^i& ° we;s wjhjj, olakg ,efnk fmaYs mgl jr®. ms<sn| my; ±lafjk j.=j iïmQQr®K lrkak' 
^wod< ,CIKh olakg ,efí kï √ ,l=K o" fkd,efí kï × ,l=K o fhdokak'& 

    

    

wjhjh talkHIaál ffi, ú,sÅ; bÉPdkq. YdLkh jQQ ffi, 

yDoh

wdudYh
 

   ^ii& mSvdjg m;a fkdjk fmaYs mgl msysgd we;af;a by; ljr wjhjh ;=< o@

   ^iii& wdudYfha we;s fmaYs mgl jr®.hu mj;sk fjk;a jHQQyhla kï lrkak'
         

 (C) wm Y¯rfha reêr .a¨fldaia uÜgu hdukh ls¯u fmkajk igykla my; ±lafõ' 
    

     

idudkH .a¨fldaia uÜgu 

x fydar®fudak i%%djh 

y fydar®fudak i%%djh 

jeä jQ úg 

wvq jQ úg 

   ^i&  (a) A igyfkys fmkajd we;s x iy y fydar®fudak kï lrkak'

    (b)  x iy y fydar®fudak i%%djh lrk .%%ka:ßh iy tys msysàu ,shkak'

    (c)  x fydar®fudak i%%djfha W!k;djla ksid we;s úh yels frda. ;;a;ajh l=ula o@

    (d)  reêr .a¨fldaia uÜgu hdukfha ° x iy y fydar®fudakj, ldr®hhka fjk fjk u ,shkak'

   ^ii&  (a)  my; wjia:dj, °  ADH i%%djh wvq fõ o jeä fõ o hkak i|yka lrkak'

       reêr c, m%%;sY;h jeä jQQ úg 

       reêr c, m%%;sY;h wvq jQQ úg

    (b)  foay c, m%%;sY;h wvq jk úg jDlaldKqfõ l=uk l%%shdj,shla u.ska th hdukh lrkq ,nhs o@

   (c) by; ^ii& (b) ys i|yka l< l%%shdj,sh wêl f,i is≥ jqj fyd;a jDlalfha fY%%da◊h fyda uq;%%dYh 
;=< we;s úh yels wdndOh l=ula o@
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[ 8jk msgqj n,kak'

6. (A) mdi,a úoHd.drfha ° fuka u uqΩ;ekaf.hs ° o úúO lghq;= i|yd wï, Ndú; fõ'

   ^i& mdi,a úoHd.drfha nyq, j Ndú; flfrk m%%n, wï,hl yd uqΩ;ekaf.hs yuq jk wï,hl 
ridhksl kï ms<sfj<ska ,shkak'

  ^ii& fldmr® i,afµaÜ" fmdgEishï mZuex.fkaÜ" yhsâfrdlaf,da˙la wï,h yd fidaähï yhsâfrdlaihsâ 
fjkfjk u c,fha øjKh lr idok ,o c,Sh ødjK wvx.= fnda;,aj, f,an, .e<ù f.dia ;snq◊' 
fï ødjKj,g ue.akSishïmá lene,a, ne.ska ±uQQ úg ,o we;eï ks¯CIK my; j.=fõ ±lafõ'  

    

     

ødjKh ødjKfha 
jr®Kh

ue.akSishï f,dayh
iu. m%%;sl%%shdj

ue.akSishï iu. m%%;sl%%shdfõ ° 
jdhqjla mssgfõ o keoao hkak 

(a) ks,a is≥ fõ msg fõ

;kql yhsâfrdlaf,da˙la wï,h wjr®K is≥ fõ (b)

(c) (d) ke; ke;

fidaähï yhsâfrdlaihsâ wjr®K (e) ke;

   by; j.=fõ o;a; Ndú; lrñka (a), (b), (c), (d) iy (e) i|yd wod< ms<s;=re ms<sfj,ska ,shkak'

   ^iii& ;kql yhsâfrdlaf,da˙la wï, ødjKh ue.akSishï f,dayh iu. is≥lrk m%%;sl%%shdfõ ;=,s; 
ridhksl iólrKh ,shd olajkak' 

   ^iv& ødjK lsysmhl pH  w.h my; j.=fõ ±lafõ'   
    

     

ødjKh A B C D E

pH  w.h 7.5 6 1.5 3.5 10

   (a) fuu ødjKj,ska jvd;au wdï,sl ødjKh l=ulao@

   (b) tu ødjKh ;=< l=uk jr®Khl ,sÜuia m;%%hla .s,ajQQ úg jr®K úmr®hdihla n,dfmdfrd;a;= 
jkafka o@

 (B) uQQ,øjH lsysmhl mrudKql l%%udxl my; j.=fõ ° we;' ta weiq˙ka my; m%%Yakj,g ms<s;=re imhkak' 
^Ndú; lr we;s ixfla; iïu; ixfla; fkd fõ' wej.dâfrda ksh;h = 6.022 × 1023

 nj i,lkak'& 
    

     

uQQ,øjHh A B C D E F G

mrudKql l%%udxlh 3 6 8 10 11 12 17

   ^i& by; j.=fõ uQQ,øjHj,ska wdjr®;s;d j.=fõ tl u ldKavhg wh;a uQQ,øjH fudkjd o@

   ^ii& wdjr®;s;d j.=fõ fo jeks wdjr®;hg yd y;r jeks ldKavhg wh;a uQQ,øjHh l=ula o@

   ^iii& lsis≥ ridhksl m%%;sl%%shdjlg iyNd.S fkdjk uQQ,øjHh l=ula o@

   ^iv& by; ^iii& ys i|yka uQQ,øjHfha bf,lafg%%dak úkHdih ,shd tu uQQ,øjHh ridhksl m%%;sl%%shdjlg 
iyNd.S fkdùug fya;=j meye†,s lrkak'

   ^v& we,a c,h iu. fõ.fhka m%%;sl%%shd lrk uQQ,øjHh l=ula o@

   ^vi& G uQQ,øjH mrudKq folla iïnkaO ùfuka wKqjla iEfoa' tu wKqfõ Æúia jHQQyh w¢kak'

   ^vii& F yd G iïnkaO ù idok ixfhda.fha wKql iQQ;%%h i|yka lrkak'

   ^viii& by; C mrudKq folla tl;= ù C2 wKqjla idohs' C2 j, idfmaCI wKql ialkaOh 32 fõ' 
C2 , 16 g l wvx.= wKq .Kk fidhkak'
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7. (A) rEmfha olajd we;af;a >k bá r;a lrk wjia:djla yd ld,h;a iu. tys WIaK;ajh fjkia jk 

wdldrh ksrEmKh lrk m%%ia;drhls' 

        

odylh
>k bá 

WIaK;ajh

ld,h

A

0 t1

B C

D

t2 t3

   ^i& my; i|yka ld,iSudj, bá mj;sk fN!;sl wjia:djka ms<sfj,ska i|yka lrkak'

   •   A yd B w;r  •   B yd C w;r  •   C yd D w;r 

   ^ii& báj, øjdxlh by; m%%ia;drfhka ;SrKh lrkafka flfia o@

  ^iii& báj,g ;dmh iemhSu wLKav j is≥ jqj o B yd C w;r wjia:dfõ ° WIaK;ajh fjkia fkd fõ' 
fuu ld, iSudfõ ° imhk ;dmh l=uk kulska ye¢kafõ o@

 

  ^iv& D u.ska ±lafjkafka báj, ;dmdxlh kï D wjia:dfjka miqj odylh u.ska ;j≥rg;a ;dmh 
iemhQQ úg WIaK;ajh fjkia jk wdldrh by; m%%ia;drh ms<s;=re mf;a msgm;a lrf.k w¢kak'

 

   ^v& fuu m¯CIKh i|yd fhdod .;a báj, ialkaOh 200 g fõ' tys WIaK;ajh 40 °C isg 50 °C olajd 
fjkia ls¯ug iemhsh hq;= ;dm m%%udKh fidhkak' ^báj, ú';d'Od' 2800 J kg-1 K-1

& (50°C < B)

 (B) wmid¯ iy wNsid¯ ldp folla u.ska jia;=jl m%%;sìïnhla idok wdldr rEm igykaj, fmkajd we;'

    

FO1I1X

A ldph

O2 F I2

B ldph

   ^i& A yd B w;=˙ka wNsid¯ ldph f;darkak'

   ^ii& (a) I1 yd I2 m%%;sìïn ;d;a;aúl o w;d;a;aúl o hk nj i|yka lrkak'

   (b) ;d;a;aúl w;d;a;aúl Ndjh Tn ;SrKh lf<a ljr lreKla mokï lrf.k o@ 

   ^iii& A ldpfhka by; rEmfha olajd we;s wdldr m%%;sìïnhla ,eîug jia;=j ;nd we;af;a l=uk ia:dk 
w;r o@

   ^iv& A jr®.fha ldphla rEmfha olajd we;s wdldrhg m%%;sìïnhla iE°u i|yd m%%dfhda.sl j Ndú;hg 
.kq ,nk wjia:djla ,shkak'

   ^v& O1 jia;=j X ,CIHfha ;enqj fyd;a iEfok m%%;sìïnfha ,CIK folla ,shkak'

           

C

A

B

D

;rx.fha †Ydj 

;rx.fha †Ydj 

  (C) rEmfha olajd we;af;a hdka;%%sl ;rx.j, wxY= lïmkh jk wdldr 

folls'

    ^i& C yd D †Ydjg wxY= lïmkh jk hdka;%%sl ;rx. l=uk 

kulska ye¢kafõ o@

    ^ii& A yd B †Ydjg wxY= lïmkhla is≥ jk wjia:djla i|yka 
lrkak'

   ^iii& èjks ;rx. m%%pdrKh jkafka ljr wdldrhg is≥ jk wxY=j, lïmkfhka o@

  ^iv& by; ^ii& fldgfiys i|yka l< hdka;%%sl ;rx. iy úoHq;a pqïnl ;rx. w;r mj;sk fjkialï 
folla i|yka lrkak'

[ 9jk msgqj n,kak'
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[ 10jk msgqj n,kak'

8. (A) uE Ydl foll we;s mqIam folla rEmfha fmkajd we;' 

    

X

P
R

Q
S

1 rEmh 2 rEmh

Y

   ^i& P, Q, R iy S w;=˙ka mqudx.hg wh;a fldgiaj, wlaIr ,shkak'

   ^ii& fuys X iy Y f,i olajd we;s mrd.K l%%u kï lrkak'

   ^iii& mqIam jeä jYfhka wkqjr®;kh ù we;af;a X fyda Y u.ska olajd we;s l=uk mrd.K l%%uhg o @ 
thg fya;=j i|yka lrkak'

   ^iv& 1 rEmfha olajd we;s mqIamh fld< meye lr,a o 2 rEmfha olajd we;s mqIamh ly meye lr,a o 
ksmojhs' fld< meye lr,a iuhq.aul m%%uqL jk w;r ly meye lr,a iuhq.aul ks,Sk fõ' Y 
wdldrfha mrd.Kfhka miq j we;s jk Ydl mrïmrdfõ lr,aj, meyeh m%%fõ◊.; jk wdldrh 
igyklska we| fmkajkak' ^fld< meyeh i|yd 'G' o ly meyeh i|yd 'g' o fhdod .kak'&

   ^v& F1 × F1 w;r uqyqfuka we;sjk F2 mrïmrdj m%%fõ◊.; jk wdldrh mkÜ fldgqjl olajkak'

   ^vi& fuys F2 mrïmrdfõ ° ,efnk rEmdKqor®Y wkqmd;h ,shkak'

 (B) my; ±lafjk rEmigyk Wmfhda.S lrf.k m%%Yakj,g ms<s;=re imhkak'

      

c,dYh

vhskfudaj 

gZnhskh iïfm%%aIKh  

X 
m˙Kdulh 

Y 
m˙Kdulh 

Z 
m˙Kdulh 

ksji

fnod ye¯u 

200 m

P

   ^i& c,dYfha .nvd lr we;s úg c,fha Yla;sh wvx.= ù we;af;a l=uk wdldrhg o@

   ^ii& ú≥,s n,d.drfha l%%shdld¯;ajh i|yd" by< ;ekQQ c,dYhl .nvd l< c,h Ndú; ls¯fï wjYH;dj 
meye†,s lrkak'

   ^iii& ú≥,s n,d.drhl úoHq;h ksmojk úg is≥ jk Yla;s m˙Kdukh my; igykska ksrEmKh fõ' 
   c,fha  c,fha  gZnhskfha  vhskfudafõ 
   (a)'''''''''''' Yla;sh  (b)'''''''''''' Yla;sh  (c)'''''''''''' Yla;sh  (d)'''''''''''' Yla;sh

   ^.nvd lr we;s úg& ^.,d hk úg&
          úoHq;a Yla;sh

   (a), (b), (c) yd (d) ysia;ekaj,ska ±lafjk Yla;s wjia:d fjk fjku ,shkak'

   ^iv& Y iy Z m˙Kdul jr®. kï lrkak'

   ^v& X m˙Kdulfha m%%d:ñl o`.rfha úNj wka;rh 25 kV jk w;r oaú;Shsl o`.rfha úNj wka;rh 
220 kV fõ' tu m˙Kdulfha m%%d:ñl iy oaú;Shsl o`.rj, fmdg w;r wkqmd;h fidhkak'

   ^vi& rEmhg wkqj" c,h u`.ska P ,CIHh u; we;s lrk mSvkh .Kkh lrkak' 
   ^c,fha >k;ajh =  1000 kg m-3, g = 10 m s-2)  
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9. (A) øj fmÜfrda,shï (LP) jdhqfõ m%%Odk jYfhka wvx.= ix>gl jk fm%%dfmaka yd ìhqfÜka hk jdhq 
we,aflak fY%%a◊hg wh;a yhsâfrdldnk fõ' 

   ^i& wvx.= ldnka mrudKq ixLHdj n f,i f.k we,aflak i|yd fmd≥ wKql iQQ;%%h ,shkak'

   ^ii& fm%%dfmakaj, wKql iQQ;%%h ,shkak'

   ^iii& ìhqfÜkaj, jHQyh w¢kak'

   ^iv& fmd,s;ska hkq t;Ska wKq rdYshla nyqwjhùlrKh ùfuka iEfok úYd, wKqjls' t;Skaj, 
wKql iQQ;%%h C2H4 fõ' tu wKqjg wod< taldjhjlfha jHQQy iQQ;%%h my; ±lafõ'

   

    

C = C
H

H

H

H
 

   ta wkqj fmd,s;skaj, mqkrdjr®;k tallh yd nyqwjhjlh we| olajkak'

 (B) iudk idkaøKj,ska hq;a fidaähï yhsâfrdlaihsâ yd yhsâfrdlaf,da˙la wï, ødjK 50 cm3 
ne.ska 

f.k ñY%% lrk ,°' is≥ jk ridhksl m%%;sl%%shdfõ ° x kJ l ;dm m%%udKhla uqla; úh' 
   ^i& ;dm úmr®hdih wkqj by; m%%;sl%%shdj l=uk jr®.hg wh;a fõ o@
   ^ii& by; ;dm úmr®hdih Yla;s uÜgï igyklska ksrEmKh lrkak'
                    

cïndrh

fodUlrh 

l=Æk

f,dayuh

jeiau 

 (C) f.dvke.s,s b†ls¯fï ° w;a;sjdrï i|yd l=Ækq isgqùu i|yd 
cïndrh Ndú; lrhs'  

    ^i& by<g Tijk ,o cïndrfha ialkaOh 2000 kg fõ' fuys 

nr fldmuK o@ (g = 10 m s-2)  

    ^ii& l=Ækg cïndrh je°fuka is≥ jk ydksh je<elaùug 
tys we;s Wml%%uh i|yka lrkak'  

   ^iii& fuu cïndrh fodUlrh u.ska 20 m by<g tiùu i|yd ;;amr 100l ld,hla .; lrhs'

   (a) cïndrh by<g tiùu ksid tys .nvd jk .=re;ajdlr®IK úNj Yla;sh fldmuK o@

   (b) fodUlrfha CIu;dj fldmuK o@   

   ^iv& by< we;s cïndrh my<g jeàfï ° is≥ jk Yla;s m˙jr®;kh l=ula o@  

  ^v& Yla;s ydkshla is≥ fkdfõ kï by<g Tijk ,o cïndrh l=Æk u; m;s; jk m%%fõ.h fidhkak'   

   ^vi& cïndrh w;aye˙h wjia:dfõ isg l=Æk u; m;s; jk f;la p,s;hg wod< m%%fõ. ld, m%%ia;drhla 
w¢kak'
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