
w'fmd'i' ^W'fm<& úNd.h - 2019 iy bkamiqj meje;afjk úNd. i|yd m%Yak m;% jHQyh yd uQQ,dlD;s m%%Yak - ;dCIKfõoh i|yd úoHdj

- 1 -

^67& ;dCIKfõoh i|yd úoHdj

m%%Yak m;%% jHQQyh

I m;%%h - ld,h ( meh 02hs'

  jrK 5 ne.ska jQQ nyqjrK m%%Yak 50ls' m%%Yak ish,a,g u ms<s;=re iemhsh hq;= h' 
tla m%%Yakhlg ,l=Kq 02 ne.ska uqΩ ,l=Kq 100ls' 

  

  úIh fCIa;%% wkqj fn° hk wdldrh (

  •	 „j úoHdj - m%%Yak 05 
  •	 ridhk úoHdj - m%%Yak 13
  •	 f;dr;=re yd ikaksfõok ;dCIKh - m%%Yak 10 
  •	 .◊;h	 -	 m%%Yak 10 
  •	 fN!;sl úoHdj - m%%Yak 12 

II m;%%h - ld,h ( meh 03hs' ^Bg wu;rj lshùï ld,h ñks;a;= 10 hs'& 
  fuu m%%Yak m;%%h A, B, C yd D jYfhka fldgia y;rlska iukaú; fõ'

  A fldgi

  jHQQy.; rpkd jr®.fha m%%Yak y;rls' m%%Yak ish,a,g u ms<s;=re iemhsh hq;= h'
  tla m%%Yakhlg ,l=Kq 100 ne.ska ,l=Kq 400 ls'

  úIh fCIa;%% wkqj m%%Yak fn° hk wdldrh ( 

 1 jk m%%Yakh - „j úoHdj 

 2 jk m%%Yakh - ridhk úoHdj  

 3 jk m%%Yakh - fN!;sl úoHdj yd ridhk úoHdj  

 4 jk m%%Yakh - fN!;sl úoHdj

  B, C yd D fldgi

  rpkd jr®.fha m%%Yak fol ne.ska m%%Yak yhls' tla fldgilska wju jYfhka  
tla m%%Yakh ne.ska f;dard f.k m%%Yak y;rlg ms<s;=re iemhsh hq;= h' tla 
m%%Yakhlg ,l=Kq 150 ne.ska ,l=Kq 600ls'

  úIh fCIa;%% wkqj m%%Yak fn° hk wdldrh (
 

 B fldgi ^m%%Yak wxl 5 iy 6&   	 -	 .◊;h		

 C fldgi ^m%%Yak wxl 7 iy 8& - ridhk úoHdj   

 D fldgi ^m%%Yak wxl 9 iy 10& - fN!;sl úoHdj  

 II m;%%h	i|yd	uqΩ	,l=Kq	= 1000  ÷ 10 = 100 

 
wjidk ,l=K .Kkh ls¯u ( I m;%%h = 100
     II m;%%h = 100
     wjidk ,l=K =      200  ÷ 2 = 100
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^67& ;dCIKfõoh i|yd úoHdj
I - m;%%h

ie,lsh hq;=hs (

* ishÆ u m%%Yakj,g i|yd ms<s;=re imhkak'

* ksjer† fyda jvd;a u .e<fmk fyda ms<s;=r f;darkak' 
 ^úNd.fha ° ms<s;=re iemhSu i|yd nyqjrK lvodishla imhkq ,efí'&

  .=re;ajc ;ajrKh = 10 m s-2

  c,fha >k;ajh = 1000 kg m-3

1.   Ydl ffi,j, m%%Odk ixÑ; wdydrh"   
 (1) .a,hsfldcka fõ'  (2) msIaGh fõ'   (3) fi,shqf,daia fõ'
 (4) lhsàka fõ'   (5) ,s.akSka fõ'

2.   hSiaÜ"	ihfkdnelaà˙hd	yd	we,a.Sj,g	fmd≥	,CIKhla	jkqfha"	  
 (1) ixúOdkh jQQ kHIaáhla ;sîu h'  (2) ffi, ma,diau mg,hla ;sîu h'
 (3) y˙;,j	;sîu	h'		 	 (4) uhsgfldkaä%%hï ;sîu h'  
 (5) iQQ;%%sldldr jr®Ol foayhla ;sîu h' 

3.   my;	i|yka	mgl	w;=˙ka	mgl	frdamKh	i|yd	iq,Nj	Ndú;	lrkafka	l=uk	mgl	jr®.h	o@
 (1) ndyslh   (2) u–cdj   (3) mQrl mglh 
 (4) w.%%ia: úNdclh   (5) wmspr®uh

4.   fmdaIl	yd	T!IO	ksIamdok	m%%Njhla	f,i	jeo.;a	jkafka	my;	i|yka	l=uk	u;aiH	jr®.h	o@
 (1) uvqjd (2) mrõ (3) f;dard (4) fudard  (5) yd,aueiaid

5.   ms˙is≥	fmd,a	me◊j,	jeä	m%%;sY;hla	wka;r®.;jk	iSks	jr®.h	l=ula	o@	
 (1) .a¨fldaia (2) iqfl%%daia (3) µDlafgdaia (4) fvlaiafg%%daia (5) ,elafgdaia

6.   mdkSh c,h weiqreï lrk mdroDYH ma,diaála fnda;,a ksmoùug iq,nj fhdod.kakd nyqwjhúlh 
l=ula	o@

 (1) PVC (2) PET (3) PP (4) PE   (5) PS 

7.   flakaødmirKh inka ksIamdok l%%shdj,sfha tla mshjrls' fuu mshjfrys wruqK jkafka"
 (1) .a,si¯ka bj;a ls¯uhs'    (2) isá%%la wï,h ñY%% ls¯uhs'
 (3) f;;a inkaj,ska ,jK ødjKh bj;a ls¯uhs' (4) f;;a inkaj,ska úh,s inka ,nd.ekSuhs'
 (5) inka iu. ,jK ñY%% ls¯uhs' 

8.   ;Ska;	ksIamdokfha	°	iq≥	jr®Kh	,nd.ekSug	iq,nj	fhdod.kakd	jr®Klh	l=ula	o@  
 (1) CaCO3 (2) CaO (3) TiO2 (4) ZnO  (5) MgO

9.   my;	i|yka	mrdñ;s	w;=˙ka	c,fha	m%ñ;sh	uksk	mrdñ;shla	fkdjkafka"            
 (1) pH w.hhs'   (2) ikakdhl;djhs'     (3) COD w.hhs'
 (4) WIaK;ajhhs'   (5) wdú,;djhs'  

10.   wï, jeis iïnkaOfhka idjoH m%%ldYh f;darkak' 
 (1) wï, jeis we;sùug fmdis, bkaOk oykh n,mdhs'
 (2) wï, jeis ksid c,fha pH w.h by< hhs'
 (3) wï, jeis ksid mfia wdï,sl;dj by< hhs'
 (4) wï, jeis ksid c,fha lGßk;ajh by< hhs'
 (5) jeis c,h wdï,sl ùu flfrys CO2 jdhqj odhl fõ' 

11.   r:jdyk	 Odjkh"	 my;	 i|yka	 l=uk	 md˙i˙l	 .egΩj	 flfrys	 wju	 odhl;ajhla	 imhkq	
,nkafka	o@

 (1) f.da,Sh WKqiqu by< hdu      (2) m%%ldY ridhksl OQQñldj we;sùu
 (3) wï, jeis we;sùu      (4) ´fidaka úhk ydhkh 
 (5) mdxY= ¥IKh
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12.   my; m%%ldYk i,lkak' 
  A - m%%d:ñl	c,	ms˙hïlrKh	u.ska	wmc,fha	we;s	wødjH	fldgia	bj;a	flfr®'	
  B - oaú;Shsl	c,	ms˙hïlrKh	u.ska	wmc,fha	we;s	ldnksl	ixfhda.	bj;a	flfr®'
   C - N%%uK	fnr	l%%uh	;D;Shsl	c,	ms˙hïlrk	tla	wdldrhls'
 by;	m%%ldY	w;˙ka	ksjer†	jkafka"
 (1) A muKls'    (2) B muKls'    (3) C muKls' 
 (4) A iy B muKls'  (5) A, B, C ish,a, u h' 

13.   iajNdj	ksIamdok	m%%d:ñl	yd	oaú;Shsl	m˙jD;a;c	f,i	m%%Odk	ldKav	follg	fn†h	yels	h'	
my;	l=uk	ixfhda.h	m%%d:ñl	m˙jD;a;chla	jkafka	o@				  

 (1) µa,ejfkdhsâ   (2) ,smsv   (3) ‚kacfrda,a   (4) iskue,aäyhsâ (5) bhq‚fkda,a 

14.   lefµaka	f;a	fld<j,	wvx.=	oaú;Shsl	m˙jD;a;chls'	tu	ixfhda.h"
 (1) ksr®úkaok T!IOhls'  (2) nelaà˙hd	kdYlhls'		 	 (3) rildrlhls' 
 (4) W;af;acl ldrlhls'  (5) fõokd kdYlhls' 

15.  my; ±lafjk g%%hs.a,sirhsvh i,lkak' 

            
H  C  O  C  (CH2)14  CH3

H O

H  C  O  C  (CH2)12  CH3

O

H  C  O  C  (CH2)10  CH3

O

H

        

 by; g%%hs.a,sirhsvh ì|fy,Sfuka ,efnk ix>glhla fkdjk	wKqj	l=ula	o@

 (1)  

H  C  OH

H

H  C  OH

H  C  OH

H

     (2) 
H  C  OH

H

H  C  H

H  C  OH

H

   (3) CH3  (CH2)14  COOH

 (4) CH3  (CH2)12  COOH   (5) CH3  (CH2)10  COOH 

16.   c,fha ødjH úgñka hq.,h jkafka"      
 (1) A iy B h'  (2) A iy C h'  (3) A iy D h' (4) B iy C h'  (5) B iy D h'

                               

A

B
C

D E

WIaK;ajh$K

ld,h$s

17.   >k bá lene,a,lg ;dmh imhk úg tys WIaK;ajh" 
ld,h iu. úp,kh jk whqre m%%ia;drfha ±lafõ' 

B isg C olajd	is≥jk	;dm	úmr®hdih	l=uk	kulska	
ye¢kafõ	o@    

 (1) ú,hkfha .=ma; ;dmh     
 (2) úYsIaG	;dm	Od˙;dj
 (3) ;dm	Od˙;dj 
 (4) jdIamSlrKfha .=ma; ;dmh
 (5) m%%;sl%%shd ;dmh  
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18.   2A + B → A2B
 by; m%%;sl%%shdfõ iS>%%;dj wOHhkh ls¯fï ° hï fudfyd;l ° A jeh ùfï iS>%%;dj                        

0.6 mol dm-3 s-1 fõ' tu fudfydf;a ° M,h iEfok iS>%%;dj jkafka"

 (1) -0.6 mol dm-3 s-1    (2) -0.3 mol dm-3 s-1     (3)  0.3 mol dm-3 s-1  

 (4) 0.4 mol dm-3 s-1    (5) 0.6 mol dm-3 s-1  

19.   .s.dnhsÜ 3la ^3 GB& hkq fu.dnhsÜ (MB) fldmuK o@      

 (1) 3 × 4 MB     (2) 3 × 8 MB   (3)  3 × 1000 MB  
 (4) 3 × 1024 MB     (5) 3 × 1024 × 1024 MB 

20.   my; m%%ldY w;=˙ka idjoH m%%ldYh jkafka l=ula o@      

 (1) m%%d:ñl jdrl u;lh uOHu ieliqï tallh ;=< we;'

  (2) m%%d:ñl jdrl u;lh oaú;Shsl jdrl u;lhg jvd Od˙;dfjka jeä h'
 (3) uOHu ieliqï tAllhg wjYH o;a; m<uqj we;s ±hs n,kqfha m%%d:ñl jdrl u;lfha h' 

 (4) m%%d:ñl jdrl u;lh fuka u oaú;Shsl jdrl u;lh o jdIamYS,S (Volatile) h'

  (5) m%%d:ñl jdrl u;lfha fõ.h oaú;Shsl jdrl u;lfha fõ.hg jvd jeä h' 

21.   tla fudfyd;l ° jevigyka lsysmhla l%%shd;aul l<;a tla jrl ° CPU tl ;=< l%%shd;aul jkafka 

tla jevigykl tla Wmfoila mu◊' ñka meye†,s jkafka fufyhqï moaO;sfha"         
 (1) Wmdx. l<ukdlrKhhs'     (2) l%%shdj,s l<ukdlrKhhs'  

 (3) f.dkq l<ukdlrKhhs'    (4) u;l l<ukdlrKhhs'

 (5) m˙.Kl l<ukdlrKhhs'

22.   MS Word ys we;s Change Case u.ska l< fkdyelafla l=ula o@         

 (1) lemsg,a wl=re isïm,a ls¯u      (2) isïm,a wl=re lemsg,a ls¯u

 (3) jpkj, uq, wl=r muKla lemsg,a ls¯u  (4) wl=rej, m%%udKh fjkia ls¯u

 (5) jpkj, uq, wl=r muKla isïm,a ls¯u 

23.   

 by; me;=reïmf;a C2 fldaIfha ,shd we;s Y%%s;h jkafka =$A$2 × B2 h' fuh jer°ulska C3 
fldaIhg msgm;a ù we;akï tys ms<s;=r jkafka l=ula o@

 (1) 50 (2) 70 (3) 80 (4) 125  (5) 185 

24.   i;s wka;fha ° ksu,a úfõl ld,h l<ukdlrKh lrkqfha my; m˙† h'
  - fmd;a lshùug 30% l ld,hla 

  - rEmjdyskS ne,Sug 5% l ld,hla

  - l%%Svd ls¯ug 25% l ld,hla

  - ix.S;hg ijka°ug 40% l ld,hla

 fuu úia;rh ksrEmKhg jvd;a u iq≥iq m%%ia;dr jr®.h l=ula o@     
 (1) fr®Çh m%%ia;drh   (2) ;Sre m%%ia;drh  (3) jg m%%ia;drh

 (4) úis˙ m%%ia;drh    (5) ia:ïN m%%ia;drh 

25.   PowerPoint lodjl we;s f;dr;=re fjkia ls¯u" tl;= ls¯u" uld ±óu jeks ldr®h i|yd jvd;a 
iq≥iq jkafka l=ula o@

 (1) Normal view    (2) Slide sorter view    (3) Outline view
 (4) Slide show view   (5) Full screen view 
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26.   PowerPoint uD≥ldx.h	Ndú;fhka	lrk	b†˙m;a	ls¯ul	lod	±laula	 (Slide Show) w;r;=r °             
B wCIrh tîfuka"

 (1) ;srh	iq≥	meye	fjhs'		 	 	 	 	 (2) ;srh lÆ meye fjhs' 
 (3) ;srh ysia fjhs'       (4) b†˙m;a	ls¯u	wjika	fjhs'
 (5) wjidk lodjg fhduqfjhs'

27.   fijqï hka;%%hla fkdjkafka my;	i|yka	l=ula	o@
 (1) Yahoo    (2) Google    (3) Mozilla Firefox 
 (4) Altavista   (5) MSN

28.   my; ±lafjk Wmdx. hq.,a i,lkak'  
  A - Keyboard, Light pen 
  B - Screen, Joystick
  C - Barcode reader, Compact Disk
  D - Mouse, Track ball 
 tu	hq.,a	w;=˙ka	wdodk	Wmdx.	(Input devices) muKla we;=<;a ms<s;=r f;darkak'   
 (1) A iy B     (2) A iy C     (3) A iy D  
 (4) B iy C      (5) C iy D  

29.   we, Wi 29 cm iy m;=f,a wrh 21 cm jk >k Rcq fla;=jlska m;=f,a wrh 7 cm iy Wi 10 cm 
jk	is,skavrdldr	fldgila	bj;a	lr	we;'	b;s˙	fldgfia	m˙udj	fldmuK	o@											  

 (1) 1400 cm3   (2) 1940 cm3     (3) 4300 cm3

 (4) 6450 cm3   (5) 7700 cm3  

30.   f.da,hl	wrh	fo.=Khlska	jeä	l<	úg	tys	m˙udj	lS	.=Khlska	jeäfjhs	o@
 (1) fo.=Khlska   (2) y;r .=Khlska     (3) yh .=Khlska
 (4) wg .=Khlska   (5) fodf,dia .=Khlska

                
r

l
q

31.   fuu	flakaøsl	LKavfha	m˙ñ;sh	jkafka" 
 (1) l + r + q   (2) lq + r  
 (3) 2(q + r)    (4) r(q + 2)
 (5) 2(l + r) 
         

                 Q

h

A B P

  32.   ;sria fmdf<dj u; msysá Wi h jk PQ f.dvke.s,a,la  
uq≥fka	isg	n,k úg A ,CIHh ks¯CIKh jk wjfrdayK 
fldaKh 30° la o B ,CIHh ks¯CIKh jk wjfrdayK 
fldaKh 60° la o fõ' A yd B w;r	≥r	±lafjk	m%%ldYh	
l=ula	o@			 

 (1) h (√3̄     - 1 / √3̄    ) 
 (2) h (1  - √2̄    )
 (3) h (√3̄     - 1)
 (4) h (√3̄     -  √2̄    ) 
 (5) h (√3̄    /  2 -  √2̄    ) 

33.   wdrelal=	wdldr	WΩjiail	yevh	y	=	−x2 + 4x	−	1	hk Y%%s;h u.ska ksrEmKh fõ' fmdf<dj uÜgu 
x wlaIh	f,i	ie,l+	úg	fmdf<djg	idfmaCIj	WΩjiafia	Wm˙u	Wi	jkafka	tAll"						  

 (1) 1 ls'  (2) 2 ls'  (3) 3 ls' (4) 4 ls'  (5) 5 ls'
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34.   iuQQys; ixLHd; j.=jla i|yd w¢k ,o 

jeäjk iuqÉÑ; ixLHd; jl%%h iy wvqjk 
iuqÉÑ; jl%%h m%%ia;drfha ±lafõ' fuu 
iuQQys; ixLHd; jHdma;sfha uOHia:h i|yd 
jvd;a	u	iq≥iq	w.h	jkqfha"							  

 (1) 10.5  
 (2) 15.5  
 (3) 20.5 
 (4) 24.0   
 (5) 25.5

35.   me;a;l	 †.	1 cm ne.ska jQQ l=vd >kl 27 la Ndú; lr úYd, >klhla idod we;' tla tla 
uqyqKf;a uOHfha msysá l=vd >klh bj;a l< úg jia;=fõ mDIaG jr®.M,h jkafka"   

 (1) 27 cm2  (2) 54 cm2  (3) 60 cm2 (4) 72 cm2  (5) 78 cm2

           

h

5 cm

wrh = 7 cm

wrh = 14 cm

                36.   rEmfha ±lafjkafka fla;=jlska fldgils' tys ,ïN Wi h ys w.h 
 jkafka"    
 (1) 2 cm     (2) 3 cm   
 (3) 4 cm     (4) 5 cm  
 (5) 10 cm

37.   YsIHfhla udisl m¯CIK 9 la i|yd ,nd.;a ,l=Kq my; ° we;' 
  80, 85, 70, 75, 60, 90, 82, 74, 78
 by; ,l=Kqj, mrdih iy wka;Yap;=r®;l mrdih ms<sfj,ska"  
 (1) 30, 11.5  (2) 30, 2.5  (3) 30, 4.5  (4) 25, 9  (5) 30, 7 

38.   PQ fr®Lfõ uOH ,laIHh R fõ' P ys LKavdxlh (3, 6) iy R ys LKavdxlh (5, 8) kï Q ,CIHfha 
LKavdxlh jkafka"      

 (1) (4, 7)   (2) (10, 7)   (3) (7, 10) (4) (7, 4)  (5) ( 3
2, 2)

39.   isiqfjl=	úiska	f,day	;yvqjl	>klu	uekSu	i|yd	wjia:d	;=kl	°	,nd.;a	ñkqï	my;	m˙†	fõ'  
  m<uq ñkqu  - 1.9 cm
  fojk ñkqu  - 20.1 mm
  f;jk ñkqu  - 19.83 mm
 by; oelafjk mdGdxlj,g wkqj Tyq úiska wkqms<sfj,ska Ndú; lr we;s ñkqï WmlrK jkqfha" 
 (1) ógr® rE," uhsfl%%dógr bial=remamq wdudkh iy jZkshr® le,smrh fõ'

 (2) ógr® rE," jZkshr® le,smrh iy uhsfl%%dógr bial=remamq wdudkh fõ'

  (3) uhsfl%%dógr bial=remamq wdudkh" jZkshr® le,smrh iy ógr® rE, fõ'

 (4) jZkshr® le,smrh" uhsfl%%dógr bial=remamq wdudkh iy ógr® rE, fõ'

 (5) jZkshr® le,smrh" ógr® rE, iy uhsfl%%dógr bial=remamq wdudkh fõ'

         
                          

0.1 × 1012

0.05 0.1

0.25 × 1012

wd;kH m%%;Hdn,h$N m-2

wd;kH úl%%shdj

40.   isyska tAldldr lïìhlg Ndrhla fhdoñka ,nd.;a 
mdGdxl weiq˙ka	wd;kH	m%%;Hdn,h	yd	wd;kH	úl%%shdj	
w;r w¢k ,o m%%ia;drh rEmfha ±lafõ' wod< lïìfha 
hxudmdxlh"

 (1) 0.5 × 1012 N m-2 fõ'   (2) 1 × 1012 N m-2 fõ' 
 (3) 2 × 1012 N m-2 fõ'  (4) 2.5 × 1012 N m-2 fõ'
 (5) 4 × 1012 N m-2 fõ'
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41.   jia;=jla u; x iy y †Yd	 Tiafia	 l%%shdlrk	 n,	 foll	
iïm%%hqla;h m%%ia;drfha fmkajd we;' iïm%%hqla;fha úYd,;ajh 
fjkia	fkdlr	†Ydj	fjkia	l<	yelafla	my;	i|yka	l=uk	
w;sfr®l	n,	hq.,h	fh°fuka	o@									  

 

F1 n,h F2 n,h

(1) x ys	RK	†Ydjg	4 N y ys	Ok	†Ydjg	2 N
(2) x ys	RK	†Ydjg	4 N y ys	Ok	†Ydjg	4 N
(3) x ys	Ok	†Ydjg	2 N y ys	RK	†Ydjg	4 N
(4) x ys	RK	†Ydjg	4 N y ys	RK	†Ydjg	8 N
(5) x ys	Ok	†Ydjg	8 N y ys	RK	†Ydjg	4 N

                                                

12 V

4 V, 0.2 A

R

L

42.   fudagr®	 r:hl	 jQQ	 ú≥,s	 m˙m:fha	 fldgila	 rEmfha	 ±lafõ'	 tys	
±lafjk L n,anh 4 V, 0.2 A f,i m%%udKkh lr we;' n,anfha 

±lafjk Odrdfjka u th ±,aùu i|yd R m%%;sfrdaOhg ;sìh hq;= w.h  

fldmuK	o@	^neg˙fha	wNHka;r	m%%;sfrdaOh	fkdi,ld	y˙kak'& 
(1) 20 Ω (2) 40 Ω (3) 60 Ω 

 (4) 80 Ω (5) 120 Ω

                                                              

A

Y

d1

d2

X

B C

43.   >k;ajh d1 yd d2 jk ñY%% fkdjk øj folla îlrh ;=, we;' îlrfha 
m;=f,a	isg	uqody˙kq	,nk	A, B yd C kï >k f.da, ;=kla idod we;s 
øjHj, >k;aj ms<sfj,ska dA, dB yd dC fõ' wod< øjHj, iy øjj, 
>k;aj wdfrdayK wkqms<sfj, dC < dB < d1 < dA < d2 kï"        

 (1) C f.da,h muKla XY mDIaGh lrd <`.d ù ksi,;djg meñfKa'

  (2) B yd C f.da, XY mDIaGh lrd <`.d jk w;r A f.da,h øj fol  
 w;r kj;shs'

   (3) A yd B f.da, XY mDIaGh lrd <`.dù ksi,;djg meñfKa'

 (4) C f.da,h muKla m;=f,a kj;S'

   (5) lsis≥	f.da,hla	by<g	p,kh	fkdfõ'	

44.   ialkaOh 60 kg jk ñksfil= tla mshjrl Wi 20 cm jk ;rmamqjl mshjr 10 la ;;amr 5la ;=< 
by<g	.uka	lrhs'	Tyqf.a	laIu;dj	fldmuK	o@	^.=re;ajc	;ajrKh	10 m s-2 f,i i,lkak'&

 (1) 24 W  (2) 120 W  (3) 240 W (4) 520 W  (5) 1200 W

45.   nquq;=reKq w;=rd we;s ìul ;nd we;s ialkaOh 30 kg jk fidamdjla rEgk Ndú;fhka 0.4 m s-1 l 
ksh; fõ.hlska ;,aÆ lrkq ,efí' fidamdfõ mdohg ;nd we;s rEgk iy nquq;=reK w;r .;sl 
>r®IK ix.=Klh 0.08 fõ	kï	fidamdj	u;	fh†h	hq;=	ndysr	n,h	fldmuK	o@						  

 (1) 2.4 N  (2) 24 N  (3) 30 N (4) 96 N  (5) 300 N

46.   WIaK;ajh 28 °C we;s c,h 2 kg la	;dmdxlh	olajd	r;als¯ug	ú≥,s	fla;,hlg	0.2 kW h úoHq;a 
Yla;shla	wjYH	fõ'	c,fha	úYsIaG	;dmOd˙;dj	4200 J kg-1 K-1 kï fla;,h l%%shdlrkq ,nk 
ldr®hCIu;dj	fldmuK	o@							  

 (1) 42%  (2) 54%  (3) 50% (4) 72%  (5) 84%
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47.   c,	 n∫kla	 ;=<	 mekai,la	 isriaj	 ;nd	 uqod	 ye˙h	 úg	 th	 c,	 mDIaGh	 u;	;sriaj	 bmsf,hs'	
mekaif,a my< fl<jr c,fha wødjH ueá .=,shla (Plastic Clay) w,jd	 uqod	 ye˙h	 úg	 th							
isria j bmsf,hs' fufia jkafka"            

 (1) ueá .=,sh /|jQQ úg mekaif,a nr jeä jk ksid h'   

 (2) ueá .=,sh /|ùu ksid .=re;aj flakaøh W;ama,djl;d flakaøhg jvd my<ska tlu isria 

fr®Lfõ msysgk ksid h'  

 (3) ueá .=,sh /|ùfuka W;ama,djl;d flakaøh .=re;ajc flakaøhg jvd my<ska tlu isria 
fr®Lfõ msysgk ksid h'

 (4) ueá .=,sh ksid Wvql=re f;rmqï n,h wvqjk ksid h'
 (5) ueá .=,sh ksid Wvql=re f;rmqï n,h jeä jk ksid h'

48.   mdi,a úoHd.drfha Ndú; lrk iïnkaOl lïìhla tla lïìhl m%%;sfrdaOh 3 Ω jk isyska lïì 
60 lska	iukaú;	fõ'	iïnkaOl	lïìfha	uqΩ	m%%;sfrdaOh	fldmuK	o@								   

 (1) 1
20 Ω  (2) 20 Ω (3) 40 Ω (4) 80 Ω (5) 180 Ω

49.   lGßk c,h r;a ls¯ug Ndú; lrk fla;,hl 2 mm la muK >klula we;s ,jK ;Ügqjla ne£ 
we;' fuu.ska"    

 (1) fla;,fha ldr®hCIu;dj jeäfõ'    
 (2) jeä WIaK;ajhl ° c,h kghs' 
 (3) wvq WIaK;ajhl ° c,h kghs'
 (4) c,h r;aùug jeä ld,hla .;fõ'
 (5) wvq	bkaOk	m˙fNdackhla	is≥fõ'		 
 
50.   frdao fofla g%%elagrhl cj frdaoh úYalïNh 20 mm jk wlaI oKavlg iú lr we;' wlaI 

oKafâ iy cj frdaofha wjia:ß;s >QQr®Kh 1.2 kg m2 fõ' wlaI oKav jgd T;k ,o Yla;su;a 
ieye,aÆ ;ka;=jla u; 4.0 N n,hla fhdod we°fuka cj frdaoh N%%uKh lrjk úg cj frdaohg 
,efnk	flda◊l	;ajrKh	fldmuK	o@                  

 (1) 0.03 (2) 0.04  (3) 0.30  (4) 4.80 (5) 5.00

* * *
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^67& ;dCIKfõoh i|yd úoHdj
II m;%%h

ie,lsh hq;=hs (

* A fldgfia m%%Yak ish,a,g u ms<s;=re imhkak' 

* B, C iy D fldgiaj,ska wju jYfhka tla m%%Yakh ne.ska f;dard f.k m%%Yak y;rlg ms<s;=re 

iemhsh hq;= h' 

A fldgi - jHQy.; rpkd

1. (a)  (i) CIqø„ùka uyd „ùkaf.ka fjkalr y∫kd.; yels iqúfYaIS ,CIKh i|yka lrkak'

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

   (ii) ;dCI◊l ksIamdok i|yd CIqø„ùka fhdod .ekSfuka w;ajk jdis ;=kla i|yka lrkak'

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

   (iii) uqojdmq ls˙ iy úkdls˙ ksIamdokh CIqø„ùka fhdodf.k lrkq ,nk lr®udka; folls' 

by; tla tla ksIamdok l%%shdj,sfha ° CIqø„ù l%%shdld¯;ajh yuqfõ is≥jk ridhksl 
úmr®hdih ne.ska ,shkak' tu tla tla m%%;sl%%shdj yd iïnkaO jk CIqø„ù ldKavh o 

i|yka lrkak' 
     ..............................................................................................................................................
     ..............................................................................................................................................

   (iv) fmdfydr f,i ldnksl wmøjH Ndú; ls¯u ridhksl fmdfydr Ndú;h wju ls¯fuys ,d 

jeo.;a fõ' CIqø„ùkaf.a l%%shdld¯;ajh fhdod.ksñka ixlSr®K ldnksl wmøjH" ldnksl 
fmdfydr njg m˙jr®;kh ls¯fï °" my; tla tla CIqø„úhd úiska is≥lrk ridhksl 
úmr®hdi iólrKhla weiq˙ka ,shd olajkak' 

     (a)  Nitrosomonas .................................................................................................
     (b)  Nitrobacter .................................................................................................

    (b)  (i) Y%%S ,xldfõ ±kg mj;sk jk.ykh o, jYfhka 21% muK fõ' fuu m%%;sY;h 35% la 

muK jk f;la jeä l< hq;= nj md˙i˙l úoHd{hska woyia lrhs' tfia ls¯fuka w;a 
lr.; yels m%%Odk jdis folla i|yka lrkak' 

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

   (ii) tAlîc m;%%S Ydl iy oaúîc m;%%S Ydl w;r we;s rEmSh wiudklï folla i|yka lrkak' 

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

   (iii) tAlîc m;%%S Ydl l|ka úúO wdr®:ßl m%%fhdack i|yd fhdod.kakd wdldr folla WodyrK 

iys;j ,shd olajkak'

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

   (iv) ±juh ú≥,s lKq i|yd Ndú; l< yels oaúîc m;%%S Ydl l|l ;sìh hq;= m%%Odk ,CIK 
folla i|yka lrkak'  

     ..............................................................................................................................................
     ..............................................................................................................................................
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    (c) (i) ó me◊ fyda ó bá ,nd.ekSug wu;rj óueis md,kh lDIs wdr®:ßlhg jeo.;ajk wdldrh 
i|yka lrkak' 

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

       (ii) ó me◊j, wka;r®.;jk m%%Odk ldfndyhsâfÜ%%g jr®.h kï lrkak' 

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

2.  iSks ksIamdok lr®udka;fha ° wjika me◊ uKaäfha wvx.= iSks wjfCIam lr .ekSfï mshjr 
iafgµka l%%shdj,sh f,i ye¢kafõ' YS;lh ^Cooler& hkqfjka ye¢kafjk WmlrKhla ;=< fuu 
m%%;sl%%shdj is≥lrkq ,nhs' fuys ° me◊ uKaäfha wvx.= iSks ^iqfl%%daia& le,aishï ielfr®Ü ixfhda. 
f,i wjfCIam ùu is≥fõ' YS;lh ;=<g ;kql me◊ uKaäh m%%udKj;a m˙udjla fh°fuka miqj 
is≥fjk l%%shdj,s ieflúka my; m˙† fõ'

  •	 m%%pd,lhla ^Propeller& u.ska ødjKh wLKavj le<;Su' 
  •	 ñks;a;= 15l muK ld,hla ;siafia úh<s wΩyqkq (CaO) l%%udKql+, j YS;lhg tl;= ls¯u' 

 ^i& YS;lh ;=< iqfl%%daia wjfCIam ùfï tla m%%;sl%%shdjla my; ±lafõ' m%%;sl%%shdj ;=<s; ùu i|yd 
x g WÑ; wxlh ,shkak' 

  x CaO(s) + C12H22O11(aq) → C12H22O11
. 3CaO(s)	 ∆H	=	+0.2 kJ mol-1

   x =		......................................................  
    

 ^ii& YS;lhg tl;= lrkq ,nk wΩyqkq c,h iu. m%%;sl%%shdjg Ndckh fõ'

   CaO(s) + H2O(l)   Ca(OH)2(aq) 	 	 	 ∆H	=	-63.7 kJ mol-1

  wΩyqkq tl;= ls¯fï ° YS;lh ;=< WIaK;ajh fln∫ fjkilg ,la fõ o@

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

 ^iii& YS;lhg jrlg me◊ uKaäh iys; ;kql ødjKh l m3 la tl;= lrkq ,efí' tu f;d.fha 
wvx.= iqfl%%daia iSks wjfCIam ls¯ug m%%udKj;a ;rï wΩyqkq YS;lhg tl;= lrk ,°' tl;= 
l< wΩyqkqj,  CaO 11.2 kg wvx.=j ;snq◊' tu CaO m%%udKh c,h iu. is≥lrk m%%;sl%%shdj 
wdY%%s; ;dm úmr®hdih .Kkh lrkak' (O	=	16,	Ca	=	40)    

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

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

 ^iv& by; (iii) ys i|yka ;dm úmr®hdih fya;=fjka YS;lfha wvx.= ødjKfha WIaK;ajh fldmuK 
fjkilg ,lafõ o@ ^WmlrKh úiska wjfYdaIs; ;dm m%%udKh fkdi,ld ye˙h yels ;rï  
l=vd fõ'& ødjKfha úYsIag ;dm Od˙;dj yd >k;ajh c,fha tu w.hhkag iudk nj Wml,amkh 
lrkak' ^c,fha úYsIag ;dm Od˙;dj = 4200 J kg-1 °C-1" c,fha >k;ajh = 1000 kg m-3 )  

  ...................................................................................................................................................
  ..................................................................................................................................................
  ...................................................................................................................................................
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 ^v& by; (iv) .Kkfha ° Tn úiska is≥l< fjk;a Wml,amkhla i|yka lrkak'    
  ...................................................................................................................................................
  ...................................................................................................................................................
   

 ^vi& YS;lhg wΩyqkq tl;= ls¯fï l%%shdj,sfha ° ødjKfha WIaK;ajh yels;dla my< w.hl 
mj;ajd .ekSu by< M,odjla ,nd.ekSfï ° w;HdjYH fõ' tu m%%;sl%%shd ;;a;aj by< M,odjla 
,nd °ug odhl jkafka flfia o@     

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

 ^vii& me◊ uKaäh iudk m˙ud fjk fjk u wjia:d ;=kl ° YS;lhg fhdod tla tla wjia:dfõ ° 
tlsfklg fjkia úYd,;aj we;s wxY= iys; wΩyqkq ksh† ;=klska iudk ialkaO tl;= lrk 
,°' WIaK;ajh ksh;j mj;ajd .ksñka ksh; ld,hlg miqj tla tla wjia:dfõ tl;= jQQ 
wjfCIam ialkaO my; j.=fõ oelafõ'      

  .

tl;= l< wΩyqkq wxY=j, úYd,;ajh$μm 1 - 100 400	-	500 900 - 1000

ksh; ld,hl ° ;ekam;a jQQ wjfCIam ialkaOh$kg 5.61 5.10 4.63

  ^1& wjfCIam ùfï m%%;sl%%shdj jeä u i S>%%;djlska is≥ù we;af;a l=uk úYd,;ajh we;s 
wΩyqkq wxY= tl;= l< wjia:dfõ o@     

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

  ^2& by; wjia:d ;=fkys ° ,enqKq wjfCIam ialkaO tlsfklg fjkia ùu ms<sn| ks¯CIKh 
pd,l ridhk úoHdfõ ±kqu fhdod .ksñka meye†,s lrkak'     

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

  ^3& by; (vii) ys úia;r l< m˙†u wΩyqkqj,g tl;= l< fjk;a wjia:d ;=kl ° ;ekam;a 
jQQ wjfCIam ialkaO j.=fõ i|yka m%%udKh jvd fnfyúka wvqúh' tlS wvqùu flfrys 
n,mE yels ;dCI◊l fodaI folla i|yka lrkak'     

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

 ^viii& m%;sl%shd ;dmh idr®:lj YS;lfhka bj;g f.khdu iafgµka l%shdj,sfha idr®:l;ajh 
flfrys úYd, jYfhka n,mdkq ,nhs'

   

  ^1& by; wjYH;dj uefkúka imsfrk m˙† YS;lh ;ekSug fhdod .; yels øjHhla kï 
lrkak'

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

  ^2& YS;lh u.ska ;dmh neyerg f.k hdu ldr®hlaIu ls¯u i|yd tys ndysr mDIaGh jgd 
c,h ixirKh lrjkq ,efí' YS;ldrlhla f,i c,h fhdod .ekSfï jdis folla 
i|yka lrkak'     

   ..........................................................................................................................................    
   ..........................................................................................................................................    
   ..........................................................................................................................................
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3.(A)(a) i„ù foayj, ksmojk ´kEu ldnksl wKqjla ffcjdKqjla fõ' „ùka ;=< is≥jk ishÆ u 
ffcj ridhksl l%%shdj,s i|yd ffcjdKq uQQ,sl fõ'  

  (i) ffcjdKq iïnkaOj my; j.=j iïmQQr®K lrkak'
      

ffcjdKqj ix>gl uQQ,øjH y∫kd .ekSug Ndú; 
lrk m%%;sldrlh 

m%%;sldrlh fh°fuka is≥jk
jr®K úmr®hdih

.a¨fldaia ............................. .................................. ..............................................

fm%%daàk ............................. .................................. ..............................................

,smsv ............................. .................................. ..............................................

 (ii) ls˙j, wvx.= jk m%%Odk iSks jr®.fha wKqjl jHQQyh my; olajd we;' th kï lrkak'
  

      

OH OH

OH
C C

C
H H

H

CH2OH

C
H

H
C
OH

O

C O C

H

OH
C
H

H

H

CH2OH
C

H
C
OH

O

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

  (iii) by; wKqj ksr®udKh ùug odhljk fudkielrhsv wKq hq., w;r we;s ù ;sfnk 
ridhksl nkaOkh kï lrkak'

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

  (iv) Wla; wKqj c, úÉf√okfhka ,efnk fudfkdielrhsv kï lrkak'

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

  (v) i;=ka ;=< Yla;sh .nvd lrk .a,hsfldckaj, jeä jYfhka wvx.= Ydlkh ù we;s 
ffcjdKq jr®.h l=uk kulska ye¢kafõ o@

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

 (b) (i) fm%%daàkj, ;ekqï tAll wKq fmd≥fõ l=uk kulska ye¢kafõ o@

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

  (ii) fm%%daàk w;=˙ka Y¯rfha wjhjj, jHQQyh iE°ug jeo.;a jk c,fha †h fkdjk fm%%daàk 
jr®.h l=ula o@

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

  (iii) tkaihsu hkq úfYaI .=K we;s fm%%daàk fõ' tkaihsufha úYsIag;dj f,i ye¢kafjkafka 
l=ula o@

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

  (iv) <ore wdydr ksIamdokfha ° fm%%daàkj, fmr „r®Kh i|yd fm%%daáfhaia fhdod .efka' 
fm%%daáfhaiaj, l%%shdld¯;ajh fjkia l< yels idOl folla i|yka lrkak'

   ........................................................................................................................................
   ........................................................................................................................................
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  (B) >QQr®K ix;=,k uQQ,Or®uh Ndú; lr hlv lene,a,l ialkaOh fidhd.ekSu i|yd my; øjH 
Tng imhd we;'  

   •		 ógr® flda≥jla   •		 kQQ,a len,s
   •		 mä fmÜáhla ^10 g,	50 g,	100 g&  •		 hlv lene,a,
   •		 wdOdrlhlg iúl< msys odrhla

   (i) mäj, nr W1 o hlv lene,af,a nr W2 o msys odrfha isg mäj,g ≥r l1 o" hlv lene,a,g 
≥r l2 o kï fuu f;dr;=re Ndú; lr wegjqfï o< igyk w¢kak'

     

   (ii) fï i|yd ógr flda≥jla Ndú; ls¯fï jdis folla i|yka lrkak'  

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

   (iii) msysodrh u; ;nkafka ógr® rEf,a l=uk ia:dkh o@  

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

   (iv) ix;=,k wjia:dj i|yd W1" W2" l1 iy l2  w;r iïnkaOh ±lafjk iólrKh ,shd 
olajkak'      

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

   (v) hlv lene,af,a ialkaOh m%%ia;d˙lj ,nd .ekSu i|yd by; (iv) ys ,nd.;a iólrKh 
kej; ilia lr ,shd olajkak'  

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

   (vi) hlv lene,af,a ialkaOh 40 g la muK jkafka kï Tng ° we;s mä w;=˙ka f;dard 
.kafka ljr mäh o@ thg fya;= olajkak'   

     ..............................................................................................................................................  
     ..............................................................................................................................................
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   (vii) l1 iy l2 i|yd ,enqK w.hhka lsysmhla my; j.=fõ ±la fõ' 

    
l1 /cm l2 /cm
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    by; j.=j wkqj w¢k ,o m%%ia;drh rEmfha olajd we;' m%%ia;drh weiq˙ka hlv lene,af,a 
ialkaOh fidhkak'    

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

      

f,day ner,a ^A&

,E,s ;Ügqj ^B&
je,s f.dv4. (a) rEmfha ±lafjkafka .x`.djlska je,s 

f.dv±óug Ndú; lrk mdrejls' 
   (i)  fuys A f,i olajd we;af;a f,day 

ner,a jk w;r tA i|yd fhdod.; 
yels fjk;a wdfoaYl folla 
i|yka lrkak'

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

   (ii) by; mdrej iE£ug fhdod.kakd ,o tla ner,hla u; f.dvkef.k Wm˙u Wvql=re 
f;rmqu 1.2 × 104 N fõ'

     (1)  mdrejg fhdod we;s ner,a 8 u; fhfok Wm˙u Wvql=re f;rmqu fldmuK o@ 

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

   (2)  ,E,s ;Ügqfõ ialkaOh fkdie,lsh yels kï fkd.s,S mj;sk fia ner,a 8 u; 
megúh yels Wm˙u ialkaOh fldmuK o@  

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

     (3)  fujeks ;Ügqjla ksmojk úg jeämqr je,s megùug kï Ndú; l< hq;= Wml%%uhla ,shd 
olajkak'

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

   (iii) uqyq≥ fjr<g wdikak f.dvke.s,a,la iE°ug fuu mdrefjka .`. †f.a je,s f.k ths' 
túg fjr< wdikakhg tk úg mdrej .s,S we;s m%%udKh wvq ù we;s nj fmfkhs' tfia 
jkafka wehs ±hs meye†,s lrkak'

     ..............................................................................................................................................
     ..............................................................................................................................................
     ..............................................................................................................................................
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 (b) (i) øjhla ;=<ska mSvk iïfm%%aIKh ms<sn| j ±lafjk meial,a uQQ,Or®uh ,shd olajkak'

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

    (ii) rEmfha ±lafjkafka fudagr® r:hl ;s˙x. ^brake& moaO;sh l%%shd;aul jk ie,eiauls' 

       

F1	=	44 N
F2 

A1	=	1.8 cm2

A2	=	7.2 cm2

;s˙x. mev,h

m%%Odk is,skavrh ^A&

;s˙x. is,skavrh ^B&

frdao fnrh ^Wheel drum&

     ;s˙x. mev,h u; F1 n,hla fhdok úg B is,skavrfha we;s msiagkh u; l%%shd;aul jk n,h 
F2 jk w;r th ;s˙x. mEvh yryd frdaofha wNHka;r mDIaGhg wNs,ïnj l%%shd;aul fõ' 

     (1)  ;s˙x. mEvh u; l%%shd;aul jk F2 n,h .Kkh lrkak'

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

    (2)  frdaoh yd mEvh w;r >r®IK ix.=Klh 0.5 la fõ kï" frdaoh u; wNs,ïNj F2 n,h 
l%%shd;aul ùu ksid frdaoh u; l%%shd;aul jk iamr®YSh >r®IK n,h fidhkak' 

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

    (3)  frdaofha wrh 34 cm jkafka kï frdaoh u; l%%shd;aul jk >r®IK jHdjr®;h fidhkak'

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

    (4)  mSvk iïfm%%aIKh u.ska n,hl úYd,;ajh jeä lr .ekSu u; l%%shd;aul jk fjk;a 
WodyrK folla ,shd olajkak' 

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

    (5)  is,skavrh ;=< fhdok øjh fjkqjg jdhqjla fhdod .; yels o@ Tnf.a ms<s;=r meye†,s 
      lrkak' 

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

    (6)  n,hl úYd,;ajh jeä lr .ekSu i|yd fhdod .kakd fjk;a uQQ,Or®uhla kï lrkak'  

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

* *
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B fldgi - rpkd

5.   l=vd we`.Æï lr®udka; Yd,djl fiajh lrk fiajlhska 25 fofkl=f.a †kl jegqm remsh,aj,ska 
my; ±lafõ' 

  130,	63,	145,	120,	125,	80,	150,	141,	110,	100,	65,	110,	106,	103,	70,	85,	80,	130,	125,	95,	62,	100,	130,	
130,	70

 (a) ^i& by; o;a; je, weiq˙ka fiajlhskaf.a †kl jegqfma i;H uOHkHh .Kkh lrkak' 

  ^ii& tA tA jegqma iSud i|yd †klg ,ndfok m%%ido °ukdj we;=<;a j.=jla my; ±lafõ' by; 
jegqma Wmfhda.S lr .ksñka tu j.=j iïmQQr®K lrkak'

   

jegqma
^mx;s iSud&

m%%ido °ukdj
^remsh,a&

fiajlhska .Kk mx;s udhsu uOH w.h iuqÉÑ;
 ixLHd;h 

61 - 80
81 - 100

101 - 120
121	-	140
141	-	160

10
15
20
25
30  

  ^iii& by; j.=j wdY%%fhka wdh;kfha fiajlhskaf.a ffoksl jegqfma uOHkHh .Kkh lrkak'

  ^iv& (a) ^i& yd (a) ^iii& ys uOHkHhka w;r fjkig fya;=j l=ula o@

  ^v& by; jegqma i|yd wvq jk iuqÉÑ; ixLHd; jl%%h ° we;s m%%ia;dr lvodisfha w¢kak'

  ^vi& by; iuqÉÑ; ixLHd; jl%%h u; m%%;sY; iuqÉÑ; ixLHd; wCIh m%%ia;drfha ol=Kq miska 

w¢kak'  

  ^vii& m%%ia;drh Ndú;fhka re' 90. 50 g jvd wvqfjka jegqma ,nk fiajlhskaf.a m%%;sY;h yd 
fiajlhska .Kk fidhkak' 

 (b) ^i& wdh;kfha fiajlhl=f.a †kl m%%ido °ukdfõ ud;h fidhkak'

  ^ii& by; Tn ,nd.;a ud;fhka woyia jkafka l=ula o@  

  ^iii& m%%ido °ukdfõ uOHkHh fidhkak'

 (c) ^i& fiajlfhla udihlg †k 20la fiajfha fhfoa' fiajlfhl=f.a ffoksl uOHkHh jegqm 
iy m%%ido °ukdfõ uOHkHh Ndú;fhka uil ° fiajlhl= ,nk i;H uOHkHh wdodhu 
fidhkak'

  ^ii& fiajlhskaf.a jegqma yd m%%ido °ukd i|yd jeh jk uqΩ uqo, fidhkak' 

                           B

O 60°

D

C
7 cm

6.  (a) lvodishlska lmk ,o we∫ul mf;drula rEmfha ±lafõ' 
rEmfha ° we;s o;a; Wmfhda.S lr .ksñka my; i|yka ≤ 
.Kkh lrkak' 

  ^i& BCD wr®O jD;a;fha wrh   

  ^ii& mf;drfï m˙ñ;sh   

  ^iii& mf;drfï jr®.M,h   

               
P

X Y

Q R
5 m

10
0 m

f.aÜgqj

(1) rEmh

 (b) úis;=re Whkla ksr®udKh ls¯u i|yd f.j;= w,xlrKh 
ms<sn| ie,iqï Ys,amshl= úiska f;dard.kakd ,o iumdo 
;%%sfldaKdldr PQR ìï lene,a,la rEmfha ±lafõ'

  ^i& f.aÜgqjo we;=Ωj jefÜ uqΩ †. .Kkh lrkak' 

   ^ii& iEu 5 m lgu tla fldk al%%SÜ lKqj ne.ska fh°ug 
kshñ; kï tA i|yd wjYH fldkal%%SÜ lKq .Kk 
.Kkh lrkak'

  ^iii& bvfï jr®.M,h .Kkh lrkak'
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(2) rEmh

X

P

Y

wdrCIs;
jeg

k, k,
 (c) rEmh (1) ys i|yka bvfuys P uq,af,a 12.83 m3 l Od˙;djla 

we;s fmdl=Kla rEmh (2) ys m˙† ;ekSug fhdackd lr we;' 
b;s˙ fldgi msv,s w,a,d w,xlrKh ls¯ug fhda‚; h' 
fuu bvfï ie,eiau tAllhla 7 m jk LKavdxl ;,hl 
we;s kd.˙l is;shul ±lafõ' thg wkqj P yd X ,CIHj, 
LKavdxl ms<sfj,ska (1,	7)	yd (1,	6)	fõ'          

  ^i& fmdl=fKa PX wrh .Kkh lrkak' 

   ^ii& fmdl=fKa m;=f<a jr®.M,h .Kkh lrkak' 

   ^iii& fmdl=fKa .eUqr .Kkh lrkak' 

   ^iv& msv,s we,a,Sug kshñ; rEmh (1) ys b;s˙ fldgfia jr®.M,h .Kkh lrkak'  

   ^v& fmdl=fKa iú ls¯ug kshñ; wdrCIs; jefÜ †. .Kkh lrkak' 

   ^vi& tla k,hl yrialv jr®.M,h 10 cm2 jk k, y;rlska fuu fmdl=Kg 2 m s-1 fõ.fhka 

c,h .,d ths' fmdl=K msrùug .;jk ld,h .Kkh lrkak' 
  ^π =	22

7 , √3̄     =	1.7,	√2̄     =	1.4	 f,i i,lkak'&

C fldgi - rpkd

7. (a) lr®udka; i|yd wjYH Yla;s wjYH;d imqrd .ekSug .,aw`.==re iy fmÜfg%%da,shï bkaOk 
Ndú;h is≥lrhs' 

  ^i& .,a w`.=re oykfha ° jd;hg tl;=jk m%%Odk wys;lr jdhQQka folla i|yka lrkak'

  (ii) by; tla tla jdhqj ksid we;sjk md˙i˙l .egΩj ne.ska i|yka lrkak' 

  (iii) fmÜfg%%da,shï bkaOk fhdod jdyk Odjkh ls¯fï ° jd;hg tlajk wys;lr jdhquh 
m%%fNao myla i|yka lrkak'  

  (iv) fmÜfg%%da,shï bkaOk oykfha ° ksl=;ajk jdhquh m%%fNao w;=˙ka m%%ldY ridhksl OQQñldjg 
fya;=jk m%%fNao folla i|yka lrkak'  

 
    (b) fmÜfg%%da,shï bkaOk mqkr®ckkSh fkdjk n,Yla;s m%%fNaohls' tA fjkqjg fhdod.; yels 

Ydl f;,a u.ska ksmoúh yels mqkr®ckkSh n,Yla;s m%%fNaohla jkafka ffcj ãi,a h' 

  ^i& Ydl f;,a u.ska ffcj ãi,a ksmojk l%%shdj,sfha ° is≥jk ridhksl m%%;sl%%shdj l=uk 
kulska ye¢kafõ o@ 

  ^ii& Ydl f;,ays m%%Odk ixrplh g%%hs.a,sirhsv f,i i,ld fuu ksIamdok l%%shdj,sh NaOH 
u.ska W;afm%%arKh jk úg Bg wod< ridhksl iólrKh ,shd olajkak' 

  ^iii& fuu l%%shdj,sfha ° iEfok w;=re M,h kï lrkak'   

  ^iv& fuu l%%shdj,sfha W;afm%%arl f,i NaOH fjkqjg >k MgO Ndú; l< yelsh' fuys jdishla 
i|yka lrkak'

  ^v& ffcj ãi,a Ndú;h fmÜfg%%da,shï bkaOk Ndú;hg jvd m˙ir ys;ldó fjhs' fuu 
m%%ldYh ieflúka myokak'

 

    (c) ;Ska; ksIamdok l%%shdj,sfha ° úfYaIs; ridhksl m%%;sl%%shd is≥ fkdfõ' 

  ^i& ;Ska; ksIamdok l%%shdj,sfha we;s jeo.;au fN!;sl l%%shdj,sh l=ula o@

  ^ii& ;Ska; ksIamdokhg fhdod.kakd m%%Odk wuqøjH ldKav y;r kï lrkak'

  ^iii& ;Ska; ksIamdokfha ° f;;aldrl (Wetting agent) fhdod.ekSug fya;=j fláfhka meye†,s 

lrkak'

  ^iv& ;Ska; ksIamdofha ° msrjqula f,i muKla l%%shd lrkq ,nk øjHh kï lrkak'

  ^v& isfuka;s mDIaGfhys wdf,am lrk ;Ska; ksIamdok i|yd fhdod.kakd m%%Odk nyqwjhúl 

wdY%%s;j tiagr nkaOk ;sîu iq≥iq fkdfõ' fuh fláfhka meye†,s lrkak' 
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WIaK;ajudkh

lkafvkairh

m%%Njh
+

c,h

wdi%%e;h

8. (a) lrdnq keá Ndú;fhka b;d jákd ffcj
   ridhksl ixfhda.hla ksiaidrKh lr.;
  yels w;r th oka;df,am ksIamdokh 

i|yd fhdod .kS' fuu ixfhda.h ir, 
  wdijkh u.ska ksiaidrKh lr .ekSu 
  i|yd isiqka úiska ilia lr.;a wegjqula 
  my; ±lafõ'

  ^i& lrdnqkeáj,ska ksiaidrKh lrkq 
,nk ffcj ridhksl ixfhda.h 
l=uk kulska ye¢kafõ o@  
    

  ^ii& wegjqfï lkafvkairh ;=<ska c,h .,dhdug ie,eiaùfï wjYH;dj i|yka lrkak'

  ^iii& by; wegjqfï wdi%%e;h tl;= lr .kakd n∫k jdhqf.da,hg újD;j ;eîfï wjYH;dj 
meye†,s lrkak'

  ^iv& jg wä ma,dial=j ;=< iy lkafvkairh ;=< is≥jk fN!;sl úmr®hdih ne.ska ms<sfj,ska 
kï lrkak' 

  ^v& ir, wdijkfha ° tl;= lr .kakd wdi%%e;fha wvx.= ffcj ridhksl ixfhda.h ldnksl 
ødjKhlg kej; ksiaidrKh lr .kS' tys° ldnksl ødjlfha uqΩ m˙udj tljr Ndú; 
fkdfldg l=vd m˙ud fldgia ne.ska f.k wjia:d ;=kl ° ksiaidrKh lrkq ,efí' thg 
fya;=j i|yka lrkak'

  ^vi& by; ^v& fldgfia i|yka m˙† fjka lr.;a ldnksl ksiaid˙;fha c,h wvx.= úh yel' 
tu c,h bj;a ls¯ug fhdod.; yels ridhksl ixfhda.h l=ula o@

  ^vii& fuu ksiaidrKh i|yd yqud, wdijkh Ndú; ls¯fï ° is≥úh yels tla wjdishla i|yka 
lrkak'

  ^viii& ksiaidrKh lr .;a ixfhda.fha ixY=oaO;dj m¯CId ls¯ug fhdod .; yels l%%u Ys,amhla 
i|yka lrkak'

  ^ix& by; ksiaidrKh uyd m˙udKfhka is≥ lrkq ,nk lr®udka; Yd,djlska bj;,k >k 
wmøjHhla kï lrkak'

  ^x& by; ^ix& wmøjH Ndú;fhka ksmoúh yels fjk;a ksIamdok folla kï lrkak' 

 

   (b) ^i& jd◊c jYfhka fr† fidaok inka ksIamdok l%%shdj,shg wjYH m%%Odk wuqøjH kï lrkak'

  ^ii& iefmd”lrKfhka ,efnk f;;a inka u.ska ksñ inka ksIamdokh i|yd fhdod.kakd 
wdl,k øjH kï lrkak'

  ^iii& inka ksIamdokfha ° iefmdKSlrK m%%;sl%%shdjg iyNd.Sjk ridhksl øjH fol kï 

lrkak' 

  ^iv& uqyqo wdY%%s; m%%foaYhl inka ksIamdokh ls¯fï lr®udka;hla ia:dms; ls¯ug n,dfmdfrd;a;= 
fõ' fï i|yd uqyq≥ c,h fhdod.ekSu iq≥iq hehs YsIHfhla fhdackd lrhs' iefmd”lrK 
l%%shdj weiqfrka uqyq≥ c,h iq≥iq fkdùug fya;=j yd ridhksl moku fláfhka olajkak'

  ^v& jd◊c jYfhka <|re inka ksIamdokh i|yd fhdod.kq ,nk CIdrh l=ula o@ 
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D fldgi - rpkd

9.   wêmSvkh hgf;a jQQ yqud,h ksmofjk fndhsf,arejla ;=< mSvkh kshñ; w.hl mj;ajd f.k 

hdug ieliQQ wegjqula rEmfha ±lafõ' XYZ ,Sjrfha X ,CIHh újr®;kh lr ^wiõ lr& ;sfnk w;r 

Z fl<jfr® Ndrh m ialkaOhla t,a,d we;' Y ,CIHhg iïnkaO l< ;yvqjlska fndhsf,arefõ 

újrh jeiS we;' fndhsf,arej ;=< jdIam mSvkh P lrd <`.d jQQ jyd u ;yvqj tiù jdIamh bj;g 

uqod ye¯fuka mSvkh md,kh fõ' fndhsf,arejg c,h imhkafka ógr h my<ska msysgd we;s j;=r 

fmdïmhlsks' ^XZ oKafâ ialkaOh fkdi,ld y˙kak'&    
 

   

c,h

fndhsf,arej 

c, iemhqï k,h 

;yvqj

fndhsf,arej we;=<;

Ndrh (m)

lrduh

úoHq;a ;dmlh

P

Y

20 cm 80 cm
X Z

    (a) ñks;a;=jl ° c, fmdïmfhka 0.6 m3 c, m˙udjla 6 m by<g Tijd fndhsf,arej ;=<g fkd.sksh 

yels fõ.hlska hq;=j we;=Æ lrkq ,efí' c,fha >k;ajh 1000 kg m-3 fõ' g =	10 m s-2 f,i 

i,lkak'  

  ^i& ;;amrhl ° fndhsf,arej ;=<g meñfKk c,fha uqΩ Yla;sh .Kkh lrkak'  

  ^ii& fmdïmfha ldr®hCIu;dj 60% kï tys CIu;dj .Kkh lrkak' 

   (b) 25 °C mj;sk c,h iys; fndhsf,arejg ;dmh imhk úg" ;yvqj újD; jk fudfydf;a 100°C 
kgk c,h 25%la b;s˙j mej;=◊' bj;g uqod y< jdIamh 120 °C mej;=◊ kï tu jdIamh ,nd 

.;a uqΩ ;dmh .Kkh lrkak'

  c,fha úYsIag ;dm Od˙;dj  = 4200 J kg-1 K-1

  yqud,fha úYsIag ;dm Od˙;dj   = 2 × 103 J kg-1 K-1

  c,fha jdIamSlrKfha úYsIag .=ma; ;dmh  = 2 × 106 J kg-1 

   (c) ^i& fndhsf,arefõ újrfha jr®.M,h A >k ;yvqj u; fhfok wu;r mSvkh P kï ;yvqj 

tifjk fudfydf;a th u; fhfok n,h (F) i|yd m%%ldYkhla ° we;s ixfla; weiq˙ka 

,nd.kak' ^jdhqf.da,Sh mSvkh 105 Pa fõ'&

  ^ii& wNHka;r mSvkh 2 × 105 Pa jk úg fuys mshk tifõ'

   (1) mshfka jr®.M,h 5 cm2 kï tifjk fudfydf;a ° mshk u; l%%shd;aul jk n,h 

.Kkh lrkak'

   (2) tifjk fudfydf;a ° XYZ ,Sjrfha t,a,k ,o Ndrfha w.h .Kkh lrkak' 

   (3) by; mSvkhg jvd wvq mSvkhl ° mshk újD; úh hq;= kï tA i|yd l< hq;= m%%Odk 

fjkialï folla i|yka lrkak' 
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N S

X

Y
CC D

lïì o`.rh

10. (a) m%%;Hdjr®; cklhl ieleiau rEmfha ±lafõ' fuys 
o`.rh iq<`. u.ska l%%shd;aul jk w;r ;, nukhlg 
iïnkaO lr we;'  

    ̂ i& ;, nukh N%%uKh ls¯u i|yd iq<`. fjkqjg fhdod 

.; yels fjk;a l%%u folla i|yka lrkak'

  ^ii& o`.rh N%%uKh jk úg o`.rfha w.%% yryd fm%%arKh 

jk úoHq;a.dul n,fha úYd,;ajh r|d mj;sk 

idOl ;=kla ,shd olajkak' 

  ^iii& o`.rfha w.%% yryd n,anhla iïnkaO l< úg m˙m:fha 
    .,d hk Odrdj iy neg˙hlska m˙m:hlg ,nd 

.kakd Odrdj w;r fjkialï folla ,shd olajkak' 

  ^iv& o`.rh yryd fm%%a˙; úoHq;a.dul n,h iy m˙m:fha 

    .,dhk Odrdj uek .ekSu i|yd X iy Y f,i kï 

lr we;s ñkqï WmlrK kï lrkak'    

  ^v& fuu wegjqu u.ska 6 W, 0.5 A f,i m%%udKkh lr 
    we;s n, anhla kshñ; m˙† ±,aúh yels kï  

fm%%a˙; úoHq;a.dul n,fha w.h fidhkak' o`.rfha 
    wNHka;r m%%;sfrdaOh fkdi,ld y˙kak' 

 (b) m˙Kdulhl l%%shdj m¯CId ls¯u i|yd is≥lrk ,o m¯CIKhl ° by; ^a& ys olajd we;s 
m%%;Hdjr®; cklh rEmfha ±lafjk m˙† m˙Kdulhlg iïnkaO lr my; j.=fõ ±lafjk 
m%%;sM, ,ndf.k we;' 

   

12 V

S

          

S IP / A VP  / V IS / A VS  / V
újD; 0.2 12 0 3

ixjD; 1.5 12 4 3

    S ixjD; lr we;s wjia:dj i|yd my; .Kkhka is≥ lrkak'
 

  ^i&  oaú;Shsl o`.rfha fmdg ixLHdj
m%%d:ñl o`.rfha fmdg ixLHdj

 fldmuK fõ o@ 

  ^ii& m˙Kdulfha m%%odk cjh fidhkak'

  ^iii& m˙Kdulfha m%%;sodk cjh fidhkak' 

  ^iv& Ndr m%%;sfrdaOfha w.h fidhkak'

  ^v& m%%odk cjhg jvd m%%;sodk cjh wvq ùug fya;= folla i|yka lrkak'

  ^vi& by; (b) (v)  ys olajk ,o fya;= fol wju lr .; yels l%%u i|yka lrkak'

* * *
 


