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ol=Kq m<d;a wOHdmk fomd¾;fïka;=j
fojk jdr mÍlaIKh - 2019

 12 fY%aKsh  ;dlaIKfõoh i|yd úoHdj úi÷ï m;%h

I - m;%h

^01& - 3 ^02& - 3 ^03& - 4 ^04& - 1 ^05& - 2 ^06& - 1 ^07& - 4 ^08& - 2 ^09& - 2 ^10& - 3

^11& - 4 ^12& - 5 ^13& - 1 ^14& - 1 ^15& - 3 ^16& - 3 ^17& - 2 ^18& - 5 ^19& - 3 ^20& - 3

^21& - 4 ^22& - 4 ^23& - 1 ^24& - 3 ^25& - 4 ^26& - 5 ^27& - 3 ^28& - 1 ^29& - 5 ^30& - 3

^31& - 1 ^32& - 4 ^33& - 5 ^34& - 4 ^35& - 2 ^36& - 2 ^37& - 4 ^38& - 3 ^39& - 3 ^40& - 3

^,l=Kq 3 x  40 = 120&

II m;%h

A - fldgi jHqy.; rpkd

^01& A) i' laf,dar*S,a we;súg Co
2
 yd H

2
OwuqøjH f,i Wmfhda.S lr.ksñka iQ¾h Yla;sh Wmfhda.S lr.ksuka .aÆfldaia

jeks ldnksl ixfhda. ksmoùu ^, 05&

ii' iQ¾h Yla;sh ridhksl Yla;sh ^, 04&

iii' 6CO
2
+ 6H

2
O C6H12O6 + 6O2 ^iólrKh 5 ;=,s; lsÍu 5& ^, 10&

iv' maf,dahu mglh

v' c,h ^, 03&

vi' wfkl=;a ish¨u Ôùkag" úIu fmdaISkag wdydr ,ndfok l%shdj,shla ùu

jdhqf.da,fha CO
2
yd O

2
 iu;=,s;;djh mj;ajdf.k hdu ^, 04&

B& i' c, ¥IKh" ÿ.| we;sùu" BOD w.h by< hdu" jHdêckl laIqøÔúkaf.a jHdma;sh isÿùu ^, 03&

ii' a - úYd, mdfjk øjH bj;a fõ' je,s bj;a fõ' f;,a yd .%Sia bj;a fõ' ^, 04&

b - ldnksl øjHj, laIqøÔú l%shdldß;ajfhka úfhdackh ùu ^, 04&

c - Ôj jdhq ksmoùu" b;sß jQ frdkafndr fmdfydr f,i Ndú; lsÍu' ^, 06&

C& i' 1 rEmh - Ydl ffi,h

2 rEmh - i;a;aj ffi,h ^, 04&

ii' ffi, ì;a;sh " yß;,j" ßla;l ^, 04&

iii' x - m%Ndixiaf,aIKh

y - ,hsifidau ksmoùu

.a,hsfldfm%daàk ksmoùu" .a,hsfld,smsv iE§u ^, 04&

iv' mgl ^, 02&

^02& A& i' jZksh¾ le,smrh  ^, 02&

ii' A - wNHka;r ykq B - bial=remamq weKh C - .eUqr uksk l+r

D - m%Odk mßudKh E - ndysr yKq F - jZksh¾ mßudKh

iii' l=vdu ñkqu = 1mm -
9

10
mm = 0.1mm ^, 03&

iv' mdGdxlh = 20mm + 0.2mm x 6 ^, 03&

= 20.6mm ^, 02&

v' + uQ,dxl fodaIh = 0.1mm x 2 = 0.2mm ^ + uQ,dxl fodaIhg ,l=Kq 02& ^, 02&

vi' úIalïN ñkqu = 20.6mm - 0.2mm
= 20.4mm ^, 04&

vii' l=vdu ñkqu = 1

2
mm -

1
2

50
           mm ^, 03&

= 1

100
mm

= 0.01mm ^, 01&

x99

hSiaÜ $ Saccharomyces Cerevisige

Acetobactor / Gluconobactor

^01& A& i' ÔjdKqyß; ;;a;aj hgf;a frdamK udOHfhy s Ydl mgl fldgia j¾Okh ùug ie,eiaùu  ^, 05&

ii' fydfudak ̂ TlaiSk&" iqfl%dia ̂ iSks&" úgñka" ta.d¾   ^, 04&

iii' frda. rys; me, ,nd .; yelsùu

l=vd bv m%udKhla ,nd .; yelsùu

foaY.=Ksl n,mEïj,g ,la fkdùu

blauKska me< ,nd.; yels ùu

îc m%frdayKh wmyiq Ydl m%pdrKh l< yels ùu  ^, 03&

B& i' úNdcl mgl iaÓr mgl

lD;Hh bhq lsÍu i|yd úfNaokh ù ke; lD;H bgq lsÍu i|yd úfNaokh ù we;

úNdcl yelshdj we;' úNdcl yelshdj ke;  ^, 08&

ii' wmsp¾uh - wdrlaIdj

ffi,u - c,h yd LKsc ,jK mßjykh

maf,dahu - wdydr mßjykh  ^, 06&

C& i' fmd,aj;=frys wvx.= ̂ iSks ødjKh&iqfl%daia    t;fkd,a + Co
2^s&

t;fkda,a + O
2

weisála wï,h ^, 05&

ii' jd;fh isák ^, 02&

iii' .=re;ajdl¾IK n,h ^, 02&

iv' fmd,aj;=r my<g .,dhEug ndOd lrñka laIQø Ôùkf.a l%shdldÍ;ajh bv ,nd §u ^, 02&

v' we¨ñkshï n÷k wï,h iuÕ m%;sl%shd lsÍfuka n÷k Èh ù wdydrhg tla ùu ^, 03&

^uq¿ ,l=Kq 40&

 ^, 1 x 6&
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B& i' a - jZksh¾ le,smrh $ óg¾ rE,

b - jZksh¾ le,smrh $ óg¾ rE,

c - uhsfl%d ógr bial=remamq wdudkh

r - jZksh¾ le,smrh ^, 1 x 4&

ii' mßudj = >kldNfha mßudj - isÿre n ys mßudj ^, 02&

mßudj = yrialv j'M x Wi

= [(axb) - (r2 x n)] t x 10-1 cm3 ^, 02&

= (ab -r2 n )  t x 10-1 cm3 ^, 01&

>k;ajh =
m

v
^, 01&

= mg
(ab -r2 n )  t x 10-1 cm3

= 10m
(ab -r2 n )  t ^, 02&

^uq¿ ,l=Kq 40&

^03& A& i' ^, 02&

ii' fldaÿj taldldÍ fkdfõ ^, 03&

B& G ,laIh jgd f,day l=Üáfhka jeä >Q¾Khla we;s lrk ksid olaIsKdj¾;j N%uKh fõ' ix;=,kh i|yd tu

>Q¾Kh wvq lr .ekSug f,day l=Üáh G foig p,kh l< hq;= fõ' ̂ or jï ÈYdjg&   ̂ ÈYdjg - 02 " fya;=jg 03&

C& G = G
mg x l

1
= wg x l

2
^, 02&

W =
1

2

ml

l
^, 04&

D& wlaI kï lsÍu ^, 1 x 2&
yevhg ^, 02&

,laIH ,l=Kq lsÍu ^1 x 4&

2
1

40 16
0.8

50 20
100 1000

125
0.8 8

125

m
w g

l
l

w g






   



^04& A& i' ÔjdKqyß; ;;a;aj hgf;a frdamK udOHfhys Ydl mgl fldgia j¾Okh ùug ie,eiaùu

ii' fydfudak ̂ TlaiSk&" iqfl%dia ̂ iSks&" úgñka" ta.d¾ ^, 04&

iii' frda. rys; me, ,nd .; yelsùu

l=vd bv m%udKhla ,nd .; yelsùu

foaY.=Ksl n,mEïj,g ,la fkdùu

blauKska me< ,nd.; yels ùu

îc m%frdayKh wmyiq Ydl m%pdrKh l< yels ùu ^, 03&

gcm-3

l
1
 / cm

l
2
 / cm

E& wkql%uKh = ^, 02&

^, 02&

^, 02&

R

mg

F& Wgl
1
 + m

0
gx = Sg x l

2
^, 06&

m
0

= fldaÿfõ ialkaOh

x = mssys odrfha isg fldaÿfõ .=re;aj flakaøhg we;s ÿr ^2 x 2&
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iv'   l%uh    fnda. Ydlh

noaO lsÍu wU

w;= ne§u foys

Odjl uÕska f.dgqfld<

fldau .y," ynr,

ialkaO wdlkaO w¾;dm,a ^, 04&

B& i' úNdcl mgl iaÓr mgl

lD;Hh bhq lsÍu i|yd úfNaokh ù ke; lD;H bgq lsÍu i|yd úfNaokh ù we;

úNdcl yelshdj we;' úNdcl yelshdj ke; ^, 06&

ii' wmsp¾uh - wdrlaIdj

ffi,u - c,h yd LKsc ,jK mßjykh

maf,dahu - wdydr mßjykh ^, 06&

C& i' fmd,aj;=frys wvx.= ̂ iSks ødjKh& t;fkd,a + Co
2^s&

t;fkda,a + O
2

weisála wï,h ^, 04&

ii' jd;fh isák ^, 02&

iii' .=re;ajdl¾IK n,h ^, 02&

iv' fmd,aj;=r my<g .,dhEug ndOd lrñka laIQø Ôùkf.a l%shdldÍ;ajh bv ,nd §u ^, 02&

v'we¨ñkshï n÷k wï,h iuÕ m%;sl%shd lsÍfuka n÷k Èh ù wdydrhg tla ùu ^, 02&

^uq¿ ,l=Kq 40&

^05& i' ^10a& 3 = a3 x 103 ^, 04&

ii' ^10a&2 x 6 -  x (4.5a)2 wdfoaYhg ,l=Kq 03

600a2 - 20.25a2

600a2 - 60.75a2

539.25a2 ms<s;=rg ,l=Kq 05

iii' l2 = (12a)2 + (9a)2 mhs;.ria fh§ug , 02

= 144a2 + 81a2

= 225a2

l = 15a l,nd .ekSug , 02

l
1
 = l

2
 = 15a 2ka fnod ms<s;=r ,nd.ekSug , 04

  2

wdfoaYhg , 02

ms<s;=rg ,l=Kq 02

uq¿ j¾.M,h wdfoaYhg , 02

iv' a& 1086 x ^0'1&2 = 10'86m2

4.5a

l
16a

6a

9a

l
2

fla;= ldnfha jl% mDIaGfha j¾.M,h iólrKhg ,lKq 021 2 1

2

15
99 15 4.5

2

1
9 15 1

4

329 15
4

29 15 3 3

281 15 2303.75
4

4

r l r l

a
a a

a

a

a

a
a

 







 

   

  

  

  



 

 
 
 

 
 
 

281 152 2539.25 (99)
4

281 152 2539.25 3 81
4

2 2 2539.25 303.75 243

21086

a
a

a
a x a

a a a

a




   


  

  

 ms<s;=rg ,l=Kq 02

^04& A) i' laf,dar*S,a we;súg Co
2
 yd H

2
OwuqøjH f,i Wmfhda.S lr.ksñka iQ¾h Yla;sh Wmfhda.S lr.ksuka .aÆfldaia

jeks ldnksl ixfhda. ksmoùu ^, 05&

ii' iQ¾h Yla;sh ridhksl Yla;sh ^, 04&

iii' 6CO
2
+ 6H

2
O C

6
H

12
O

6
 + 6O

2
^iólrKh 5 ;=,s; lsÍu 5& ^, 10&

iv' maf,dahu mglh ^, 03&

v' c,h ^, 0

vi' wfkl=;a ish¨u Ôùkag" úIu fmdaISkag wdydr ,ndfok l%shdj,shla ùu

jdhqf.da,fha CO
2
yd O

2
 iu;=,s;;djh mj;ajdf.k hdu ^, 04&

B& i' c, ¥IKh" ÿ.| we;sùu" BOD w.h by< hdu" jHdêckl laIqøÔúkaf.a jHdma;sh isÿùu ^, 03&

ii' a - úYd, mdfjk øjH bj;a fõ' je,s bj;a fõ' f;,a yd .%Sia bj;a fõ' ^, 04&

b - ldnksl øjHj, laIqøÔú l%shdldß;ajfhka úfhdackh ùu ^, 04&

c - Ôj jdhq ksmoùu" b;sß jQ frdkafndr fmdfydr f,i Ndú; lsÍu' ^, 06&

C& i' 1 rEmh - Ydl ffi,h

2 rEmh - i;a;aj ffi,h ^, 04&

ii' ffi, ì;a;sh " yß;,j" ßla;l ^, 04&

iii' x - m%Ndixiaf,aIKh

y - ,hsifidau ksmoùu

.a,hsfldfm%daàk ksmoùu" .a,hsfld,smsv iE§u ^, 04&

iv' mgl ^, 02&

iQ¾h Yla;sh

yß;m%o

ms<s;=rg ,l=Kq 04
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b& fla;=ldNfha mßudj f,day mßudj

^ms<s;=rg , 04&

yels;dla l=yr we;sùu ^uq¿ ,l=Kq 60&

^06& A& i'

1 1 2 2
1 12 2

3 3

1 92 2[(99) 12 ( ) 6 ]
3 2

1 1281 12 (1 )
3

1 7 33 81 12
3

81 21 3

2

8

8

r h r h

a
a a

a a

a

a

 





 

   

   

    




81 213 3(10 )
2

81 21 31000
2

3149.5

3149.5 (0.1)

30.1495

a a

a

a

m





 



 



50 1060
20 3

50 1
3

20 3

50 1 20 3

1 10

PQR

h
TAN

h

H

h m




 


 

   


^ms<s;=rg , 04&

ii' fla;=fõ m;=f,a j¾.M,h = 100
r2 = 100
r2 = 100

fla;=fõ m;=f,a wrh r = 10m ^ms<s;=rg , 03&

- w¾O f.da,fha mßudj = fla;=fõ mßudj

fla;=fõ ,ïN Wi = 20m ^ms<s;=rg , 03&

iii' iïuqL mdofha È. fiùug - , 03

noaO mdofha È. fiùug - , 03

ms<s;=rg - , 04

uq¿ ,l=Kq 25

2
2

2

2 1310 (10)
3 3

20

h

h m

   



(50 20)
tan

20 3 10 10

30
tan

20(1 3)

3
tan

2(1 3)










 







^, 04&

^, 04&

^ms<s;=rg , 01&

^wdfoaY' , 04&

^, 05&

^wdfoaYhg , 05&
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 
 

198
7

198
7

2

22 22 373
2 9 14 9

7 7 2

22 373
9 28

7 2

19.31
28

2

28 9.65

28.28 37.65

21064.74

rh rh

cm

  

      

  

 

 





 
 
 

 
 
 

j'M

 

 

12 2

3

12 14 3.5
3

22 29 14 1.16
7

22
81 15.16

7

r h r h

r

 



  

  

  

 

 
 
 

 

 

/

11200 0

30
140

/ 40

mv mu
F

t

kgms

s

kgms

F N











0 /cos 60

1
40

2

80

F F

F

F N



 



40 20

800

800

F d

N m

Nm

J

 

 





^, 05&

^, 05&

we, Wi ̂ l&

9

l

3'5

l2 = 92 + (3.5)2 ^, 05&

l2 = 81 + (7/2)2

l2 = 373/4

l =
373

2
^, 05&

iv' j'M = is,skavrfha mDIaGfha j'M + fla;= wdldr fldgfia mD'j'M

^, 05&

2' mßudj

^, 05&

m ß u d j = 3859.30cm3 ^, 05&

^07& (a) F = ma ^, 05&

F - wix;=,s; n,h

m - jia;=fõ ialkaOh

a - jia;=j p,s; jk ;ajrKh ^, 03&

i' A ySÈ .uH;djh = 0 ^, 04&

B ySÈ .uH;djh = 600kg x 2ms-1

= 1200kgms-1 ^, 04&

ii'

^, 04&

^, 04&

iii' ^úfNaokhg , 04&

^, 04&

iv' ld¾hh

^, 04&

^, 04&
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C& i' iam¾Y jk mDIaG foflys iajNdjh u; ^, 04&

ii'

^, 04&

wu;r ;sria n,h = 600N ^, 04&

ii' wu;r ld¾hh m%udKh

^, 04&

0.1 6000

600

F r

F N

F N



 



600 10

6000

6000

F d

N m

Nm

J

 

 




^, 04&

^uq¿ ,l=Kq 60&

,l=Kq fn§ hk wdldrh

I m;%h - 3 x 40 = 120

II m;%h

A fldgi - jHqy.; rpkd

m%Yak wxl 01 - 40

m%Yak wxl 02 - 40

m%Yak wxl 03 - 40

40 x 3 = 120

B fldgi - rpkd

m%Yak wxl 04 - 60

m%Yak wxl 05 - 60

m%Yak wxl 06 - 60

m%Yak wxl 07 - 60

60 x 3 = 180

I m;%fha ,l=Kq = 120

II m;%fha ,l=Kq = 300

uq¿ ,l=Kq = 420

wjidk uq¿ ,l=Kq = isiqjd ,nd.;a ,l=Kq

420
x 100%


