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I fldgi
wOHhk fmd≥ iy;sl m;%% ^Wiia fm<& úNd.h

  úNd.h yd iïnkaO fmd≥ f;dr;=re

  
1.  ye¢kaùu
 w'fmd'i'^W'fm<& úNd.h Y%%S ,xldfõ fcHIaG oaú;Shsl wOHdmkfha wjidk iy;sllrK 

úNd.hhs' fuh m%%Odk jYfhka iy;sllrK úNd.hla jYfhka meje;ajqj o úYajúoHd,j,g" 
fjk;a Wiia wOHdmk wdh;kj,g iy wOHdmk úoHdmSGj,g iq≥iaika f;dard .ekSu;a fuu 
úNd.fha m%%;sM, u; mokï j is≥ lrk neúka fuh f;a¯fï úNd.hla jYfhka o Ndú; fõ'  

 tfiau uOHu uÜgfï /lshd ,nd.ekSu i|yd o fuu úNd.fha m%%;sM, uQQ,sl iq≥iqlula 
jYfhka ie,fla' jr®I 2014 olajd w'fmd'i'^W'fm<& úNd.h 12 iy 13 fY%%a◊j, úIh ksr®foaY 
mokï fldgf.k ffcùh úoHd" fN!;Sh úoHd" jd◊cHh yd l,d hk úIh Odrd y;r 
hgf;a mej;s w;r 2015 jifr® isg ffcùh úoHd" fN!;sSh úoHd" jd◊cHh" l,d" bx‚fkare 
;dCIKfõoh iy ffcjmoaO;s ;dCIKfõoh hk úIh Odrd hgf;a úNd.h meje;afõ'

  
2  úNd.h i|yd b,aÆï ls¯u 
 2.1  mdi,a wh≥ïlrefjda

 úNd.hg wh≥ï ls¯u i|yd iq≥iqlï iïmQQr®K l< mdi,a wh≥ïlrejkaf.a kï" 
b,aÆï lrkq ,nk úIh yd udOHh hk f;dr;=re o iu. ú≥y,am;s úiska wh≥ïm;a 
b†˙m;a l< hq;= h' tys° wh≥ïlrejkaf.a ku Wmamekak iy;slfha ;sfnk wdldrhg           
ksjer† j iïmQQr®K ls¯u;a úIhh" úIh wxl yd udOHh ksjer† j igyka ls¯u;a  
ms<sn| j ±ä wjOdkhla fhduq l< hq;= h'   

 2.2  fm!oa.,sl wh≥ïlrefjda
 mdi, mokï lr.;a kj ;lafiarelrK jevms<sfj< hgf;a mka;s ldurh ;=< 

;lafiarelrKh is≥ ls¯u ndysr wh≥ïlrejka i|yd wod< fkdfõ' wOHdmk 
wud;HdxYfha wxl ED/01/12/12/05/08/i yd 2017.10.31 †ke;s ,smsh u.ska fm!oa.,sl 
wh≥ïlrejka tu wjYH;dfjka ksoyia lr we;' ^weuqKqu 03& 

 úNd. fomdr®;fïka;=j úiska m<lrkq ,nk mqj;am;a ±kaùula u.ska fm!oa.,sl 
wh≥ïlrejka i|yd wh≥ïm;a le|jk wjia:dfõ ° tfia b†˙m;a ùug n,dfmdfrd;a;= 
jk wh≥ïlrejka ksis m˙† iïmQQr®K l< wh≥ïm;%%hla kshñ; úNd. .dia;= f.jd 
,nd.;a ˙isÜ m;%%h o iu. Y%%S ,xld úNd. fomdr®;fïka;=j fj; mqj;am;a ±kaùfuys 
i|yka m˙† kshñ; †kg fmr ,shdm†xÑ ;emEf,ka túh hq;= h'  

  
3.  úIh f;dard .ekSu
 wOHdmk wud;HdxYh úiska ksl=;a fldg we;s wxl 2016/13 yd 2016.04.26 †ke;s 

§w'fmd'i'^W'fm<& úIh ixfhdack yd úYajúoHd, m%%fõYh i|yd jQQ úIh ixfhdack¶ hk 
pl%%f,aLh ^weuqKqu 01& wkqj fuu úNd.fha ° úIhka f;dard.; hq;=h' 

 w'fmd'i'^W'fm<& i|yd kj úIh ksr®foaY 2017  jifr® 12 fY%%a◊h i|yd y∫kajd ≥ka w;r" tu 
úIh ksr®foaY mokï fldgf.k m%%:u j;djg w'fmd'i' ̂ W'fm<& úNd.h meje;afjkafka 2019 
jifr® ° h' by; i|yka 2016/13 pl%%f,aLfha wvx.= úêúOdk wkqj ffcùh úoHd" fN!;Sh 
úoHd" jd◊cHh" l,d" bx‚fkare ;dCIKfõoh yd ffcj moaO;s ;dCIKfõoh hk úIh Odrd 
i|yd wod< úIhhka f;dard.; hq;= h'
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(46) kdgH yd rx. l,dj ^fou<& 58
(47) kdgH yd rx. l,dj ^bx.%%Sis& 59
(48) bx‚fkare ;dCIKfõoh 65
(49) ffcjmoaO;s ;dCIKfõoh 66
(50) ;dCIKfõoh i|yd úoHdj 67
(51) isxy, 71
(52) fou< 72 
(53) bx.%%Sis 73 
(54) md,s 74
(55) ixialD; 75
(56) wrdì 78  
(57) uef,a 79
(58) m%%xY 81  
(59) cr®uka 82  
(60) reishka 83 
(61) yska† 84 
(62) Ök 86  
(63) cmka 87  

   
   w'fmd'i'^W'fm<& úNd.h i|yd Wla; úIhhka w;=frka wOHdmk wud;HdxYh u.ska 

ksl=;a lr we;s 2016/13 pl%%f,aLhg wkqj m%%Odk úIhhka ;=kla f;dard.; yelsh' 
tu m%%Odk úIhhkag wu;rj fuu úNd.fha ° idudkH fmd≥ m¯CIKh iy idudkH 
bx.%%Sis hk úIhhka fol i|yd o b†˙m;a úh hq;= h' 
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 *  idudkH fmd≥ m¯CIKh (12)  
  Y%%S ,xldfõ úYajúoHd,hlg wNHka;r YsIHhl= jYfhka we;=<;a ùu i|yd fuu 

úIh i|yd ;SrKh lrkq ,nk wju ,l=Kq uÜgula ,nd ;sîu w;HjYH fõ' tla 
wjia:djl ° fuï iq≥iqlu imqrd ;sîu miq wjia:djl úYajúoHd, m%%fõYh i|yd wod< 
lr .; yelsh' fuu úIh i|yd ,nd.kakd ,l=Kq" Z ,l=K .Kkh ls¯u i|yd wod< 
lr.kq fkd,efí' 

 *  idudkH bx.%%Sis (13)  
  fuu úIhh w'fmd'i'^W'fm<& m%%Odk úIhhla fkdfõ' idudkH bx.%%Sis i|yd ,nd .kakd 

,l=Kq fyda idudr®:h fyda úYajúoHd, m%%fõYh i|yd Wmfhda.S lr.kq fkd,efí' 
tfy;a fuu úIhh i|yd ,nd.kakd m%%;sM,h w'fmd'i'^W'fm<& úNd. iy;slfha 
fjku igyka flfr®'    

  
4.  fY%a◊ ;SrKh ls¯u
 tla tla úIhh i|yd ,nd.kakd o< ,l=Kq wkqj my; i|yka wdldrhg fY%%a◊ ;SrKh 

flfr®'

  

,l=Kq mrdih fY%%a◊h 

75  
65 
50
35
00

-
-
-
-
-

100
74
64
49
34

A
B
C
S
F

-
-
-
-
-

úYsIag idudr®:h

wêiïudk idudr®:h

iïudk idudr®:h

idudkH idudr®:h

wiu;a 

-
-
-
-
-

(Distinction Pass)
(Very Good Pass)
(Credit Pass)
(Ordinary Pass)
(Fail)

5.  mdi, mokï lr.;a ;lafiarelrKh 
wOHdmk wud;HdxYh u.ska ksl=;a fldg we;s wxl 23/2017 yd 2017.06.01 †ke;s §mdi, 

mokï lr.;a ;lafiarelrKh 6 - 13 fY%%a◊ i|yd jr®I 2017 iy bka b†˙hg l%%shd;aul ls¯u¶ 
hk pl%%f,aLh ^weuqKqu 02& wkqj fuu jevms<sfj< 2017 isg mdi,a moaO;sh ;=< l%%shd;aul 
fjñka mj;S'   

 5.1  wruqKq
  12 yd 13 fY%%a◊j, bf.kqu ,nk isiqkaf.a w'fmd'i'^W'fm<& úNd.fha ° ueksh 

fkdyels yelshd" ksmqK;d wd†h bf.kqï b.ekaùï l%%shdj,sh is≥flfrk w;r;=r 
uek ne,Su;a ≥n,;d yd m%%n,;d y∫kdf.k ≥n,;d we;s isiqka isá;a kï tA i|yd 
m%%;sfmdaIK jevigyka l%%shd;aul ls¯u;a fuys wruqK fõ' fuu jevms<sfj< hgf;a 
mka;s ldurfha° bf.kqu ,nk úIhhka i|yd ;lafiarelrKh is≥lrkq ,nk w;r 
isiqka úiska is≥ lrkq ,nk lKavdhï jHdmD;sh o ;lafiarelrKhg Ndckh flfr®'  

 5.2  ;lafiarelrKh is≥ flfrk wdldrh

 5.2.1 mka;s ldurfha bf.kqu ,nk úIhhka i|yd ;lafiarelrKh
^w& mka;s ldurfha bf.kqu ,nk iEu úIhhla i|yd u jdrhlg tla 

wjia:djla u.ska ;lafiarelrKh is≥ flfr®' 
^wd& fuys° mdi, mokï lr.;a ;lafiarelrKh i|yd y∫kajd ° we;s bf.kqï 

- b.ekaùï ;lafiarelrK m%%fNao Ndú; l< hq;=h'
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 ^we& mka;s  ldurfha  bf.kqu ,nk iEu  úIhhla  i|yd u  jdrhlg  ;lafiarelrK 
wjia:d tl ne.ska 12 fY%%a◊fha jdr ;=k i|yd ;lafiarelrK wjia:d     
03la o" 13 fY%%a◊fha 1 yd 2 jdr i|yd ;lafiarelrK wjia:d 02la o jYfhka 
wjqre≥ fol i|yd ;lafiarelrK wjia:d 05 la is≥ flfr®'

^wE& fuu ;lafiarelrK wjia:d 05 ys ,l=Kq" 13 jk fY%%a◊fha fojk jdrh 
wjidkfha ° Y%%S ,xld úNd. fomdr®;fïka;=j fj; f.kajd .kq ,efí' 
fuu ,l=Kq wkqj ;SrKh lrkq ,nk ksmqK;d uÜgï w'fmd'i'^W'fm<& 
m%%;sM, f,aLkfha fjku ;Srhl my; i|yka wdldrhg we;=<;a flfr®' 
 

 
mdi, mokï lr.;a 

;lafiarelrK 
,l=Kq 

ksmqK;d uÜgu

9, 10
8

6, 7
4, 5

1, 2, 3

úYsIag uÜgfï ksmqK;dj

by< uÜgfï ksmqK;dj

iïudk uÜgfï ksmqK;dj

wdikak ksmqK;dj

ksmqK;d uÜgug <`.d fkdjQ

-
-
-
-
-

(Excellent Level Competency)
(High Level Competency)
(Credit Level Competency)
(Near Competency)
(Not reached the Competency Level)

  5.2.2 lKavdhï jHdmD;sh u.ska ;lafiarelrKh
   m<uqj;djg w'fmd'i'^W'fm<& yodrK iEu isiqjl=u lKavdhï jHdmD;sh ksu l< 

hq;= h'
  
   5.2.2.1  lKavdhï jHdmD;sh
    ^w& lKavdhï jHdmD;sh i|yd isiqka 6 isg 10 fokl=f.ka hqla; 

lKavdhula mdif,a wod< .=reNj;=ka úiska kï l< hq;= h'
    ^wd& lKavdhï jHdmD;sh i|yd o lKavdhu u.ska iq≥iq ud;Dldjla 

b†˙m;a fldg wkque;sh ,nd.; hq;= h'
    ^we& 12 fY%%a◊h 3 jk jdrh iy 13 fY%%a◊h ˚ jk jdrh we;=<; ° fuu 

jHdmD;sfha lghq;= ksu l< hq;= h' 
    ^wE& lKavdhï ye`.Sfuka lghq;= ls¯u" úúO wdh;k yd mqoa.,hska 

iu. lghq;= ls¯u iy fCIa;%%fha lghq;= ms<sn| j wjfndaOhla ,nd 
.ekSug wjia:dj ,nd°u fuu jHdmD;sh u.ska n,dfmdfrd;a;= fõ'

  
   5.2.2.2  jHdmD;sh ;lafiarelrKh 
     ^w& ksr®Kdhl 5la hgf;a jHdmD;sh ;lafiare flfrk w;r .=reNj;=ka 

úiska tla tla ksr®Kdhlh wkqj isiqka lghq;= lr we;s wdldrh 
wOHhkh fldg ,l=Kq ,nd °u is≥ lrkq we;' 

     ^wd& jHdmD;sh i|yd uqΩ ,l=Kq 20 la ,nd fok w;r tu ,l=Kq úNd. 
fomdr®;fïka;=jg f.kajd f.k 10 g m˙jr®;kh lrkq ,efí'

     ^we& fuu jHdmD;sfha ,l=Kq wkqj ;SrKh lrkq ,nk ksmqK;d uÜgu o" 
      5.2.1 ^wE& ys i|yka wdlD;shg wkqj w'fmd'i'^W'fm<& m%%;sM, 

f,aLkfhys we;=<;a flfr®'
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II fldgi 

w'fmd'i'^W'fm<& úNd.h - 2019 iy bka miqj meje;afjk 
úNd. i|yd m%Yak m;% jHQyh

úIh wxlh iy 
úIhh

˚ m;%%h ˚˚ m;%%h
**

 l
d,

h
 ^
m
eh

&
A  fldgi B  fldgi

**
 l

d,
h
 ^
m
eh

&

A  fldgi B  fldgi C  fldgi

m
s<
s;
=re

 i
em

h
sh
 h

q;
= u

qΩ
 m

%%Y
ak

 
i
xL

H
dj

* 
m
%%Y
ak

 i
aj
N
dj

h

j
rK

 i
xL

H
dj

m
%%Y
ak

 i
xL

H
dj

m
s<
s;
=re

 i
em

h
sh
 h

q;
= m

%%Y
ak

 
i
xL

H
dj

* 
m
%%Y
ak

 i
aj
N
dj

h

m
%%Y
ak

 i
xL

H
dj

f
;
dar

df
.
k

 m
s<
s;
=re

 i
em

h
sh
 

h
q;
= m

%%Y
ak

 i
xL

H
dj

* 
m
%%Y
ak

 i
aj
N
dj

h

m
%%Y
ak

 i
xL

H
dj

m
s<
s;
=re

 i
em

h
sh
 h

q;
= m

%%Y
ak

 
i
xL

H
dj

* 
m
%%Y
ak

 i
aj
N
dj

h

m
%%Y
ak

 i
xL

H
dj

f
;
dar

df
.
k

 m
s<
s;
=re

 i
em

h
sh
 

h
q;
= m

%%Y
ak

 i
xL

H
dj

* 
m
%%Y
ak

 i
aj
N
dj

h

m
%%Y
ak

 i
xL

H
dj

f
;
dar

df
.
k

 m
s<
s;
=re

 i
em

h
sh
 

h
q;
= m

%%Y
ak

 i
xL

H
dj

(01) fN!;sl úoHdj 2 1 5 50 50 3 3 4 4 4 6 4/6 8/10

(02) ridhk úoHdj 2 1 5 50 50 3 3 4 4 4 3 2/3 4 3 2/3 6/7

(07) .◊;h 3 3,  4 10 10 4 7 5/7 3 4 10 10 4 7 5/7 15/17

(08) lDIs úoHdj 2 1 5 50 50 3 3 4 4 4 6 4/6 8/10

(09) „j úoHdj 2 1 5 50 50 3 3 4 4 4 6 4/6 8/10

(10) ixhqla; .◊;h 3 3,  4 10 10 4 7 5/7 3 4 10 10 4 7 5/7 15/17

(11) Wiia .◊;h 3 3,  4 10 10 4 7 5/7 3 4 10 10 4 7 5/7 15/17

* m%%Yak iajNdjh

 1.   nyqjrK 

 2.   fjk;aa jdia;úl 

 3.   jHQQy.;

 4.   wr®O jHQQy.;

 5.   rpkd

 6.   m%%dfhda.sl

** ld,h meh ;=kla ,nd° we;s ishÆ u m%%Yak m;%%j,g ms<s;=re ,sùug fmr m%%Yak lshjd ms<s;=re ,shk m%%Yak        

f;dard.ekSug meh ;=kg wu;r úkdä 10 l ld,hla fokq ,efí'
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III fldgi 
uQ,dlD;s m%Yak

w'fmd'i'^W'fm<& úNd.h oaú;Shsl wOHdmkh wjidkfha meje;afjk wjidk iy;sllrK 
úNd.hhs' fuu úNd.fha m%%;sM, u; úYajúoHd," fjk;a Wiia wOHdmk wdh;k iy wOHdmk 
úoHdmSG jeks wdh;kj,g isiqka f;dard .ekSu o is≥ flfrk neúka fuys f;a¯fï m¯CIKhl 
,CIK o wvx.= fõ' 

tA wkqj w'fmd'i'^W'fm<& úNd.fha m%%Yak m;%% ilia ls¯fï ° idOk m¯CIKhl ;sìh hq;= 
,CIK flfrys jeä wjOdkhla fhduq l< hq;= w;r" fuys m%%;sM, u; úYajúoHd, yd fjk;a Wiia 
wOHdmk wdh;k i|yd isiqka f;a¯u o is≥ lrk neúka tA ms<sn| j o wjOdkh fhduq lr we;' 

tA wkqj YsIH idOkh we.hSu i|yd ,sÅ; úNd. l%%ufha ° m%%Odk jYfhka u rpkd m¯CIK 
iy jdia;úl ^úIh noaO& m¯CIK Ndú; flfr®' rpkd iajrEmfha ms<s;=rl ° m¯CIlhdf.a mqoa., 
noaO;dj n,mdk w;r jdia;úl iajNdjfha m%%Yakhla i|yd tla ksjer† ms<s;=rla muKla ;sîu ksid 
th iïmQQr®Kfhka u mqoa., noaO;dfjka f;dr fõ' fuu rpkd iy jdia;úl hk wka; fol w;rg 
.efkk §jHQQy.; flá ms<s;=re iemhSfï jr®.fha m%%Yak¶ flfrys jr®;udk m¯CIK fCIa;%%fha jeä 
wjOdkhla fhduq ù ;sfí' jHQQy.; m%%Yakhla u.ska †h hq;= ms<s;=re" m%%Yakfhka lshfjk hï hï 
iSud ;=< ±ä fia md,kh flfr®' tA wkqj ms<s;=re m;a ,l=Kq ls¯fï ° m¯CIljreka w;fr® ,l=Kq 
°fï ix.;;dj wdrCId lr.; yels jk ksid jdia;úl yd jHQQy.; iajrEmfha m%%Yakj,g m¯CIK 
fCIa;%%fha jeo.;a ia:dkhla ysñ fõ' 

tA wkqj w'fmd'i'^W'fm<& úNd.fha m%%Yak m;%% ilia ls¯fï ° o w;HjYH wjia:dj,° muKla 
rpkd m%%Yak Ndú; flfrk w;r jdia;úl jr®.fha m%%Yak ilia ls¯u flfrys jeä wjOdkhla 
fhduq flfr®' tfiau w'fmd'i'^W'fm<& úNd.fha m%%Yak m;%% ilia ls¯fï ° yqfola iaurKh u; 
muKla fkd/|S wjfndaOh" Ndú;h" úYaf,aIKh" ixYaf,aIKh iy we.hSu jeks by< udkisl 
yelshd uek nef,k wdldrfha m%%Yak ilia ls¯u flfrys wjOdkh fhduq ù we;' yels;dla ≥rg 
m%%dfhda.sl isoaêj,g wod< j m%%Yak ilia flfrk w;r tys° hula meye†,s j f;areï .ekSu" W.;a 
uQQ,Or®u fjk;a iudk wjia:djl ° fhdod .ekSu" .egÆ úi£u" ;r®lkh" kj fhdackd$ie,iqï 
b†˙m;a ls¯u" lreKq ixikaokh ls¯u" NdIdj uekúka Ndú; ls¯u iy woyia meye†,s j b†˙m;a 
ls¯u wd° yelshd isiqka ;=< fldf;la ≥rg jr®Okh ù we;a±hs uek nef,k wdldrhg tu m%%Yak 
ilia flfrkq we;' 

fuu ˚˚˚ jk fldgfiys" m%%Yak m;%% jHQQyh iy ,l=Kq ms˙kefuk wdldrh iu. uQQ,dlD;s 
m%%Yak we;=<;a lr we;s w;r tAjd wdor®Y m%%Yak m;%% fkdfõ' tneúka m%%Yak m;%% ilia ls¯fï ° 
m%%Yakj, wka;r®.; wkqfldgia ixLHdj iy ,l=Kq nr ;efnk wdldrh m%%Yak ilia ls¯u i|yd 
mokï lr .efkk úIh fldgia wkqj wjia:dkql+, j fjkia úh yelsh'      

fuys i|yka uQ,dlD;s m%Yakj,g wu;rj jdia;úl iy rpkd m¯CIK i|yd Ndú; flfrk" 
8 jk msgqfjys i|yka ishÆ u m%Yak jr®. we;=Ω j fjk;a m%Yak jr®. o w'fmd'i'^W'fm<& úNd.fha 
m%Yak m;%j,g wjia:dkql+, j we;=<;a ls¯fï whs;sh úNd. flduid˙ia ckrd,a i;= h'
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jdia;úl$úIh noaO m¯CIK (Objective Tests)

iemhSfï jr®.h
(Supply Type)

f;a¯fï jr®.h
(Selection Type)

wE£fï jr®.h
(Matching Type)

m%%Yak jr®.h (Question Type)
wiïmQQr®K m%%ldYk jr®.h (Incomplete Statement Type)
m%%;sfIdaOd;aul jr®.h (Negative Type)
iïnkaëjrK jr®.h (Combined Response Type)
fyd|u ms<s;=re jr®.h (Best Answer Type)
nyq ms<s;=re jr®.h (Multiple Response Type)
fmd≥ ms<s;=re jr®.h (Common Response Type)
wdfoaY jr®.h (Substitution Type)
hq., j.ka;s jr®.h (Double Statement Type)
m%%ldYh yd fya;=j jr®.h (Assertion & Reason Type)

fojrK jr®.h
(Alternative Type)

nyqjrK jr®.h
(MCQ Type)

rpkd m¯CIK (Essay Tests)

rpkd jr®.fha m%%Yak
(Essay Type Questions)

jHQQy.; rpkd m%%Yak
(Structured Essay Type Questions)

ldr®hh 
u.ska 
jHQQy.; 
ls¯u
(Structuring
by function)

wejqrE m%%;spdr
jr®.h
(Controlled Response 
Type)

wdlD;sh 
u.ska 
jHQQy.; 
ls¯u
(Structuring
by using 
subsections)

újD; m%%;spdr
jr®.h
(Open Response 
Type)

iemfhk 
f;dr;=re u.ska 
jHQQy.; 
ls¯u
(Structuring
by information 
provided)

2019 
- 9 -

I  - 02

5 50
01 50

II  - 03 10 

A 
10 40

B 
15 60

II = 100

I = 50
     II = 100 ÷ 2 = 50 
     = 100

I

=

w'fmd'i'^W'fm<& úNd.h -‐ 2019 iy bka miqj meje;afjk úNd. i|yd m%Yak m;% jHQyh yd uQ,dlD;s m%Yak



-9-
2019 

- 9 -

I  - 02

5 50
01 50

II  - 03 10 

A 
10 40

B 
15 60

II = 100

I = 50
     II = 100 ÷ 2 = 50 
     = 100

I

=
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A

V

A B
B A

A
B
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C
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P V V P
A B C

A, B  C
A B C

A B C A C B

B A C B C A

C A B

M

V0
0

W

X
Y

Z

W X Y Z M V

W X W Y
W Z X Z
Y Z
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A B C

A
B C

A B
B C sin 
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f1 = 40 cm f2 = 40 cm 
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A
B
C

A B
C A B
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A BV
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0
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0
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0
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SA
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A
B
C

A B C
AB = BC B

A C 

R
A B

C

v

A

A
A

AA

1
2 A

A 

4
3

dw
da

rg
C

1
2 1

3
da
dw

rg
C

1
2

1
2

dw
da

C
rg

1
2 8

3
dw
da

rg
C

1
2

1
2

da
dw

C
rg

1
2
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1
2

  2
3

  3
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A A

B

A B
A, B C

A, B  C B > C > A 

C

2
A

2+1 C
A

2+1 C
A

2

C

2
A)

2+1 C

2
A

2+1

A

A
A

X x(x R)

w'fmd'i'^W'fm<& úNd.h -‐ 2019 iy bka miqj meje;afjk úNd. i|yd m%Yak m;% jHQyh yd uQ,dlD;s m%Yak -‐ fN!;sl úoHdj



-19-
2019 

- 19 -

II

=
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W
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A

90

42

O

T

(1)

O

(1)

O

(2)

O

(3)

42

(2)
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(3)
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E
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E E E
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E

E

E

E

E

E

E

E
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V V V

A
A

PV A B C D
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A 
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B C 

C D 

A
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I  - 02

5 50
01 50

II  - 03 10 
A, B  C

A 

1 
2 
3 
4 

100 400

B 
5 
6 
7 

150 300

C
8 
9 
10 

150 300

II =  1000

I = 50
     II = 1000 ÷ 20 = 50 
     = 100
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I

R = 8.314 J K 1 mol 1

NA = 6.022  1023 mol 1 

h = 6.626  10 34 J s
c = 3  108 m s 1

1.   
(1) Mg (2) Ne (3) N (4) P (5) Cl

2.   
(1) H2SO4 (2) H2SO3 (3) HNO3 (4) H3PO4 (5) HClO4

3.    [Al(OH)4]
(1) sp2

(2) 8
(3) d 
(4) 4
(5) 28 

4.   
OH

O

CH3  O  C  CH  C  CH  CH3

CH2CH3

 IUPAC 

(1) methyl-3-ethyl-4-hydroxypent-2-enoate (2) methyl  3-ethyl-4-hydroxypent-2-enoate
 (3) 3-ethyl-1-methoxy-1-oxopent-3-en-4-ol (4) 3-ethyl-5-methoxy-5-oxopent-3-en-2-ol
 (5) methyl  3-ethyl-2-hydroxypent-3-enoate

5.   

(1) (2) (3)
(4) (5)

6.   

(1)
H

CH3  C  C  O
OH

CH3

(2)
H

CH3  C  C  O
CH3

CH3

(3)
H

CH3  C  O

(4)  CHO (5)
H

H  C  O

7.   
CO2(g) + 2NH3(g)  CO(NH2)2(s) + H2O(l  = 134 kJ mol 1

(1)  S
(2)  H
(3)
(4)
(5)  G
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8.   A   B C
(t=0) 

(1) k(P P (2) k(P P (3) k(2P P (4) k(P P (5) 2k(P P

9.   BaCl2  Ba(OH)2 2

(1) MgCl2(aq) (2) AgNO3 (aq) (3) (NH4)2SO4(aq) (4) Na2Cr2O7(aq) (5) Na2CO3(aq)

10.   NH4NO3 CaCO3 NH4NO3
5
6

CaCO3 N = 14, H = 1, O = 16, Ca = 40, C = 12
(1) (2) (3) (4)  (5)

11.   
(1) NO3 PO4

3

(2)
(3)
(4) NO3

(5)

12.   NaOH 
(1)

 (2) NaOH Cl2 
 (3)   OH  
 (4)  NaOH H2  
 (5)   NaOH 

13.   C2H5NH2
(1)
(2) NaNO2 HCl N2
(3)
(4)
(5)

14.  

     
 25 C PCl3(g) Cl2(g)

PCl5(g) 

A -  
B -  
C -  Ar

 
(1) A B A B 

A C B C 

15.   FeI2 25.00 cm3 

K2Cr2O7
(1) (2) (3) (4)  (5)
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16.   X A B
A X X 

B X n Xn X  X
KC B X 

A X C1 B X C2 B 

Xn C3 X KD n
KD

 KC

(1)
C1

  C3
n (2)

C3
  C1
n (3)

C1

C2
(4)

C3

C2
n (5)

C1

C3
n

17.   25 C
kJ mol 1

A - A 150
B - B 250
A - B 200

A2(g) + 3B2(g)  2AB3(g)   (kJ mol 1) 
(1) 300  500 500 1200

18.   50 C 1.0 dm3

2SO2(g) + O2(g)  2SO3(g)
50 C SO2(g) a O2(g) b 

SO3(g) x  
KC 

(1) (a 2x)2(b x)
x 2

x 2
(a x)2(b x)

x 2
(a x)2(b 0.5x)

 (a x)2(b 0.5x)
x 2

x 2
(a 2x)2(b x)

19.  
(1) 3,3-dibromo-1-butene     (2)  2-bromo-1-butene    

 (3) 1- bromo-2-methylpropene     (4)  1-bromo-2-butene 
 (5)  1,1-dibromo-1-butene

20.   K Na 42.5 g 25 C 1.0 dm3

0.5 g pH (Na = 23, K = 39, H = 1, O = 16)
(1) 0.3 (2) 1.7 (3) 13.0 (4) 13.7    (5) 14.0

21. 25 C 1.00 mol dm 3

25 C

(1) 
(2) 
(3) 
(4) 
(5) 
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22.   25 C 2.20 mol dm 3 CH3COOH 250.00 cm3 2.00 mol dm 3 NaOH 250.00 cm3  
pH 

25 C CH3COOH Ka = 1.0  10 5 mol dm 3 

(1) 4 (2) 5 (3) 6 (4) 7    (5) 8

23.   

(1) H  C  C   CH  CH3

Br
 (2)  

CH2CH3

Br

CH2  CH

   (3)    
CH2  Br

CH3

OH

 (4)  
O

CH3  C  CH2CH2CH2Cl  (5)  
NH2

CH3  CH  C  C  CH2CH2  Br

24.   M X I A
10 XCl2  F)

X 

(1) 3600  10  I  M
F  3600  10  I  M

2F    10  60  I  M
F

  10  60  I  M
2F

10  I  M
2F

25.   

COOH

P Q R 

CH2  NH  

Br

 P, Q  R 

(1)

COCl COCl

Br

O

C  NH 

Br
          (2) 

CH2OH CH2  Br CH2  Br

Br
 

 

 (3)

COCl

O

C  NH 

O

C  NH 

Br
(4)

COOH

Br

COCl

Br

O

C  NH 

Br

 (5) 

CH2OH

O

C  NH 

O

C  NH 

Br
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26.  
CHO

COOH

CH2CH2CH2CH  CH2

A

     A LiAlH4
 

    

(1) 
CH2OH

COOH

CH2CH2CH2CH  CH2

 
CHO

CH2OH

CH2CH2CH2CH  CH2

CH2OH
CH2OH

CH2CH2CH2CH  CH2

CHO
COOH

CH2CH2CH2CH2CH3

CH2OH
CH2OH

CH2CH2CH2CH2CH3

27.   C5H10O A, B, C 

A - Br2

B -

 C -
A, B, C 

(1)
CH3

CH3CH  C  CH2OH ,    

CH3

CH3CH2  CH  CHO     CH3CH2CH2CH2CHO

(2)

CH3

CH2  C  CH2CH2OH, 

OH

   CH2  CH  CH  CH2CH3     
CH3O

H  C  CH2CH CH3

(3)

CH2OH

CH3CH2  C  CH2 ,    

CH3

CH3CH2  CH  CHO     
O

CH3 CH2  C  CH2CH3

(4) CH3CH  CHCH2CH2OH ,    

CH3

CH2  CH  CH  CH2OH      

CH3

CH3  C  CHO

CH3

(5) CH3CH2CH  CHCH2OH,    

OH

CH2  CH  CH  CH2CH3     

CH2OH

CH3  CH  CH  CH2

28.   1 2 nm 1 < 2

h = , c = 

(1) hc ( 1
1

 1
2

)  109 J (2) hc ( 1
2

 1
1

)  109 J (3) hc ( 2 1

1 2
)  10 19 J

(4) hc ( 1 2

1 2
)  10 19 J (5) hc ( 1

1

 1
2

)  10 19 J
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29.   P T 
H2(g) V cm3

PH   2O
 H2(g) H2O(g) H2(g) H2O(g) 

(1) 
P PH   2O

PH   2O

 3  
P PH   2O

PH   2O

 1
3  

PH   2O

P  3

P
PH   2O

 3 
P

PH   2O
 1

3

30.   

Br2 / FeBr3  

Br

(1) Br2 + FeBr3  Br  Br  FeBr2 + Br+ 

   Br Br FeBr3    
Br

+  FeBr4

   Br Br FeBr3    
Br

+ +  FeBr2 +  Br2

   Br Br FeBr3    
H
Br

+ +  FeBr4

H
Br

+
FeBr3   

Br
+  HFeBr3 

    31 40 (a), (b), (c) (d)

(a) (b) (1)
(b) (c) (2)
(c) (d) (3)
(d) (a) (4)

(5)

(a) (b) (b) (c) (c) (d) (d) (a)

31.   

(a) (b) (c) (d)   

w'fmd'i'^W'fm<& úNd.h -‐ 2019 iy bka miqj meje;afjk úNd. i|yd m%Yak m;% jHQyh yd uQ,dlD;s m%Yak -‐ ridhk úoHdj



-37-
2019 

- 37 -

29.   P T 
H2(g) V cm3

PH   2O
 H2(g) H2O(g) H2(g) H2O(g) 

(1) 
P PH   2O

PH   2O

 3  
P PH   2O

PH   2O

 1
3  

PH   2O

P  3

P
PH   2O

 3 
P

PH   2O
 1

3

30.   

Br2 / FeBr3  

Br

(1) Br2 + FeBr3  Br  Br  FeBr2 + Br+ 

   Br Br FeBr3    
Br

+  FeBr4

   Br Br FeBr3    
Br

+ +  FeBr2 +  Br2

   Br Br FeBr3    
H
Br

+ +  FeBr4

H
Br

+
FeBr3   

Br
+  HFeBr3 

    31 40 (a), (b), (c) (d)

(a) (b) (1)
(b) (c) (2)
(c) (d) (3)
(d) (a) (4)

(5)

(a) (b) (b) (c) (c) (d) (d) (a)

31.   

(a) (b) (c) (d)   
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32.   O3  O2
(a) O3 O2
(b)
(c) O3 O2
(d) O2 O3

33.   dissolution
25 C

22 C 
 cm 3

 g 1 K 1

(a) 
b  
c  
d  

34.   
(a) 
b  
c  
d  

 
35.   

H2N  (CH2)6  NH2

A

O
Cl  C  (CH2)4  C  Cl

B

O
CH3  CH   CH2

C

O
H2N  C  (CH2)4  C  Cl

D

O
OH  (CH2)6  OH

E

(a) A B
 (b) A B
 (c) C
 (d) D

36. HI(g) 1.0 H2(g) 0.20 I2(g) 0.50 1.0 dm3 
750 K 

   ; KC = 2.5  10 2, QC 

 
(a) QC > KC ; HI(g)
b  QC > KC ; I2(g) H2(g)
c  QC > KC ; I2(g) H2(g)
d  QC < KC ; I2(g) H2(g)
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37. OH

A

   

CH3CH2OH

B

(a) A B 
 (b) A B 

 (c)  A  C  O B C  O 

 (d)  A  B 

38. 

   [

 
(a) KC b  QC KC 
c  d  KC 

39.   298 K

(a) A2(g)
b  
c  

d  A2(g)

40.   KMnO4(s)
(a)
(b)
(c) K2MnO4 MnO2

(d)
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•     41 50 
(1), (2), (3), (4) (5) 

(1)
(2)
(3)
(4)
(5)

41. AgNO3 H2S  
Ag+, Ag2S 

42. 1300 C

43.

44.

45.

46.

47.

48.

49.

50. CH4(g)
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II

NO NO2 N 

NO NO2 

NO NO2 IUPAC 
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K2CO3, MgCO3, CaCO3, BaCO3 
<  <  <  

H2CO, CO, CO2, COCl2 
<  <  <  

NO2 , NO3 , NO , NOF N  O 
<  <  <  

M(g) + e M (g) M C, F, Mg, Cl 
<  <  <  

C3H7OH, CH3CH2COOH, C2H5CHO, C2H5OCH3  
<  <  <  

w'fmd'i'^W'fm<& úNd.h -‐ 2019 iy bka miqj meje;afjk úNd. i|yd m%Yak m;% jHQyh yd uQ,dlD;s m%Yak -‐ ridhk úoHdj



-43-
w'fmd'i'^W'fm<& úNd.h -‐ 2019 iy bka miqj meje;afjk úNd. i|yd m%Yak m;% jHQyh yd uQ,dlD;s m%Yak -‐ ridhk úoHdj

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

- 43 -

2  (a)  Al  yd Mg  f,dayj,ska muKla iukaú; 3.0  g  n/;s ñY%% f,day lene,a,la" 0.10  mol  dm 3,  c,Sh NaOH   
ødjKhla iu. m%%;sl%%shd lrjk ,°' túg msgjk jdhqj i'W'mS' ° 1680  cm3  

  (Al  =  27,  Mg  =  24  yd i'W'ms' ° jdhq ujq, 1la  22400  cm3                
   (i)  
          ......................................................................................................................................................
          ......................................................................................................................................................
            

   (ii)   ñY%% f,day lene,af,a Al  j, ialkaO m%%;sY;h .Kkh lrkak'

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

   (iii)   by; ñY%% f,dayfha fjk;a 3.0  g  lene,a,la ;kql HCl  ødjKhla iu. iïmQQr®Kfhkau 

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

   (iv)   by; (iii)  
          ......................................................................................................................................................
          ......................................................................................................................................................
          ......................................................................................................................................................
          ......................................................................................................................................................
          ......................................................................................................................................................
          ......................................................................................................................................................
          ......................................................................................................................................................
     
   (v)   by; (i)  yd (iii)  ys msgjk jdhqj,$jdhqfõ ldr®ñl m%%fhdack folla i|yka lrkak' 

          ......................................................................................................................................................
         (,l=Kq 50)

   (b)    TiFeO3  hkq ia:dhS ixfhda.hls' fuys f,day whk foflys TlaislrK wjia:d wiudk hehs ° 
  we;akï"              
   (i)    tAjdfhys TlaislrK wxl i|yka lrkak' 

          ......................................................................................................................................................
     
   (ii)   f,day whkj, bf,lafg%%dak úkHdi ,shkak' 

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



-44-
2019 

- 44 -

A B C D E 

A

B +

C +

D +

E +

A B C D E 

w'fmd'i'^W'fm<& úNd.h -‐ 2019 iy bka miqj meje;afjk úNd. i|yd m%Yak m;% jHQyh yd uQ,dlD;s m%Yak -‐ ridhk úoHdj



-45-
w'fmd'i'^W'fm<& úNd.h -‐ 2019 iy bka miqj meje;afjk úNd. i|yd m%Yak m;% jHQyh yd uQ,dlD;s m%Yak -‐ ridhk úoHdj

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

- 45 -

3  (a)    I (aq)  whk NdIañl udOHfha ° yhsfmdlaf,darhsÜ  (ClO (aq))  whk iu. m%%;sl%%shd l< úg my; 
lO (aq)& njg TlaislrKh fõ'

 

   I (aq)  +  ClO (aq)  
OH (aq)

    IO (aq)  +  Cl (aq)

      25  °C   l iS>%%;d l%%uh Ndú; lrk ,°' 
fuys° okakd IO (aq)  idkaøK fjkila" [IO (aq)]  we;s ùug .;jQQ ld,h uek we;s w;r th 
my; j.=fõ olajd we;'    

  

  [I (aq)] /
mol dm 3  

  [ClO (aq)] /
mol dm 3 

[IO (aq)] /    
mol dm 3 

ld,h $ 
(s)

 /
mol dm 3 s 1

1 0.010 0.020 0.015 100 ...........................

2 0.030 0.020 0.090 200 ...........................

3 0.010 0.080 0.180 300 ...........................

   (i)  

   (ii)   a  iy b ms<sfj<ska I (aq)  yd OCl (aq) k, 25  °C  ° 
m%%;sl%%shdfjys iS>%%;d ksh;h f,i f.k a,  b yd k ys w.hhka .Kkh lrkak'  

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

   (iii)   m%%;sl%%shdfõ fõ. kshuh ,shd olajkak'  

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

   (iv)   [I (aq)]  idkaøK ksh;j ;nd [ClO (aq)] idkaøK fjkia lrñka m%%;sl%%shdfjys 
 

[ClO (aq)] idkaøKh wkqj m%%;sl%%shdfõ fõ.h fjkia jk wdldr m%%ia;drhla u.ska iiokak' 
         (,l=Kq 60)
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B C

X Y

B        X  :

    C        Y  :

AE SE SN
AN, E

X Y

CH3 CH2  C  Br

CH2 CH3

CH2 CH3

KOH

OH
CH2  C  CH3

H

H2SO4

CH3  C  CH2  C  O  CH3

O O (i)  
Mg Br

(ii)  H2O
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B C

X Y

B        X  :

    C        Y  :

AE SE SN
AN, E

X Y

CH3 CH2  C  Br

CH2 CH3

CH2 CH3

KOH

OH
CH2  C  CH3

H

H2SO4

CH3  C  CH2  C  O  CH3

O O (i)  
Mg Br

(ii)  H2O
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CH3CH2  C  C  H
HgSO4/ H2SO4

60 C

CH3  C  C  H
(i)  NaNH2

(ii)  CH3CH2Br

A

C7H9N C7H7N2Cl

CuCN/KCN(A) (B)

NaNO2/ HCl
0 C

Cl2

C8H7NC8H8O2

C8H5Cl3O2

H3O+

H+/ KMnO4

(C)

(E)

(D)

 COOH

COOH

A B

C D

E
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B  fldgi - rpkd

5    (a)  600  K  WIaK;ajfha °  5.00  dm3  oDV ixjD; Ndckhla ;=< N2(g)" 56  g  la iy O2(g),  64  g  la wvx.= 
fõ' fuu wjia:dfõ ° RT  =  5.0 103  J  mol 1 fõ'  (N  =  14,  O  =  16)               

   (i)        
   (ii)   by; jdhq ñY%%Kfhys WIaK;ajh 300  K  g wvq lrk ,°' fuu kj ;;a;ajh hgf;a ° N2(g)  

yd  O2(g)   300  K  °  RT  =  2.5 103  J  mol 1  fõ'      
   (iii)   fjk;a m¯CIKhl ° 600  K  ° NO2(g)  ujq, 0.16  la 5.00  dm3  oDV ixjD; Ndckhla ;=<g we;=,a 

2.0 105  Pa úh' 
           2NO2(g)  2NO(g)  +  O2(g)
      600  K  ° by; iu;=,s;;dj i|yd  KP  yd  KC  .Kkh lrkak'        
   (iv)   600  K   1.00  dm3  jk oDV ixjD; Ndckhla ;=<g NO2(g) ujq, 0.20  la" NO(g) ujq,     

0.10  la yd O2(g)  ujq,  0.05   (iii)  ys fldgfiys 
KC   NO2(g),  NO(g)  yd  O2(g)  ys iu;=,s; 
idkaøK tAjdfha uq,a idkaøK iu. ikaikaokh ^jeä fyda wvq fõ ±Zhs& lrkak'                        

   (v)   fjk;a m¯CIKhl ° NO(g) ujq, 0.20   5.00  dm3  jk 600  K  we;s ixjD; 
oDV Ndckhla ;=<g O2(g)  ujq, 0.20  la tl;= lrk ,°' tl;= lrk ,o O2(g)  Ndckfha we;s 
NO(g)  iu. m%%;sl%%shd lrhs'   

      I.  
      II.     
         (,l=Kq 75)
   (b)    øj fymafÜka (heptane) C7H16  
  H°C    =  iïu; oyk tka;e,amsh  
      C7H16(l)  +  11O2(g)  7CO2(g)  +  8H2O(l)      H°C    =   4850  kJ  mol

1    

   (i)   my; ° we;s o;a; Ndú;fhka C7H16(l)  ys iïu; W;amdok tka;e,amsh" H°f  (kJ  mol
1)  .Kkh 

lrkak' 
                                     H°f  /  kJ  mol

1        
           CO2(g)      393.5  
           H2O(l)      285.8                     
   (ii)   tla;rd m%%dfhda.sl m¯CIKhl ° HCl(aq)   +  NaOH(aq)  NaCl(aq)   +  H2O(l)  m%%;sl%%shdfjys 

H°neu  (kJ  mol
1)  ksr®Kh lrk f,i Wmfoia fok ,°' fuys°

  1.00  mol   dm 3   HCl   ødjKhla" 1.00  mol   dm 3   NaOH   ødjKhla" ñkqï ird" fmd,siaghs¯ka 
Ndckhla yd WIaK;ajudKhla o imhk ,°'  

      I.   by; m¯CIKh Tn f.dvk.k wdldrh yd tys° Ndú; lrk Wml,amk úia;r lrkak'  
      II.   q .Kkh ls¯u i|yd ,nd.; hq;= ñkqï 

  
      III.   tla;rd m¯CIKhl ° 25   C  we;s  1.00  mol  dm 3  HCl  ødjK 200.00  cm3  la yd 1.00  mol  dm 3

         NaOH  ødjK 200.00  cm3  la fmd,siaghs¯ka Ndckhla ;=< ñY%% l< úg ødjKh ñY%%Kfhys 
31.5   C  nj fidhd.kakd ,°' m%%;sl%%shdfõ H°neu   (kJ  mol

1)  .Kkh 
lrkak' ^c,fhys >k;ajh 1.00  g  cm 3   4.2  J  g 1  K 1   nj ° we;'&   

IV.   by; III  ys m¯CIKh 2.00  mol  dm 3  HCl  yd 2.00  mol  dm 3  NaOH  

                      (A)   q  
olajkak'          

         (B)   H°neu  
 olajkak'  

      V.      Hneu  ys w.h flfrys 
        

         (,l=Kq 75)
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 (c)     my; ° we;s E,  F,  G  yd H ixfhda. i,lkak' 

       E   CH3  C  NH2

O

     F   CH3  C  Cl
O

  

   G   CH3CH2Cl     H   CH3CH2NH2

   (i)   CH3  C  NH  CH2CH3 

O
 idod .ekSu i|yd Ndú; l< yels m%%;sl%%shl hq.,h jkqfha E  yd  G  o 

ke;fyd;a  F  iy  H  o hkak i|yka lrkak'
   (ii)   Tn f;dard.;a m%%;sl%%shl hq.,h f;a¯ug fya;= iy wfkla m%%;sl%%shl hq.,h f;dard              

fkd.ekSug fya;= i|yka lrkak'       
 (iii)   by; G  yd  H w;r m%%;sl%%shdfjka ,efnk M,j, jHQQy w¢kak'
         (,l=Kq 40)

 (d)     (i)   CH2  CH2  iy Br2/CCl4 w;r m%%;sl%%shdfõ ° iEfok w;rue† Ok whkfha jHQQyh w¢kak' 
  (ii)   Br  CH2  CH2  OH iEfoa' 

H2O wKqjg kshqla,sfhdaµhs,hla f,i l%%shdl< yels nj i<lñka fï i|yd hdka;%%Khla 
fhdackd lrkak'

         (,l=Kq 30)

9  (a)    A  hkq jr®Kj;a >khls' thg ;kql H2SO4  wï,h tl;= l< úg B  kï wjr®K jdhqj yd C  
ødjKh idohs' C  ødjKhg ;kql NH3  tl;= l< úg" m<uqj D wjlafIamh idohs' jeämqr c,Sh 
NH3 tl;= l< úg" tu wjlafIamh †h ù ;o ks,a mdg ødjKhla jk E  idohs' C  ødjKhg 
;' HCl  tl;= lr H2S  jdhqj hejQQ úg wjlafIamhla fkdiEfoa' B  jdhqj wdï,sl K2Cr2O7  iu. 
wdú,;djlska hq;a fld< mdg ødjKhla ,ndfoa'    

   (i)   A, B, C, D yd E ys ridhksl iQQ;%% ,shkak'
   (ii)   A + H2SO4 hk m%%;sl%%shdj i|yd ;=,s; ridhksl iólrKh ,shkak'
 (iii)   B + K2Cr2O7 

,shkak'
         (,l=Kq 30)

   (b)  R hkq c,fha fyd¢ka †hjk by< ;dmdxlhla (1304 °C) yd by< øjdxlhla (661 °C) 
meye;s iaMálrEmS ixfhda.hls' R
my; j.=fõ ±lafõ' 

   

  

m¯CIKh ks¯CIKh

1. wdï,sl KIO3  ødjKhla tl;= ls¯u  

2. c,Sh Cu(NO3)2  ødjKhla tl;= ls¯u  
S f,i 

kï lr we;'

3. S ødjKhg Na2S2O3  ødjKhla tl;= ls¯u 

4. R ±,af,a ly jr®Kh 

   (i)   R

 (ii)   by; 1, 2, 3 
   (iii)   >k R i|yd by< ;dmdxl yd øjdxl mej;Sug fya;= fláfhka olajkak'
         (,l=Kq 30)
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Fe, Cr Ni 10.0 g HNO3 
Fe3+, Cr3+ Ni2+

250.00 cm3 
25.00 cm3 NaOH H2O2 
P Q  H2SO4
1.0 mol dm 3 Fe3+ 

30.00 cm3

Q 
Q 

Fe2+

P H2SO4 KI
I2 0.20 mol dm 3 Na2S2O3 

20.00 cm3
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               w'fmd'i'^W'fm<& úNd.h - 2019 iy bkamiqj meje;afjk úNd. i|yd m%Yak m;% jHQyh yd uQ,dlD;s m%Yak - .◊;h 

 ^07& .Ks;h 

m%Yak m;% jHQyh 

I m;%%h - ld,h ( meh 03hs' ^Bg wu;rj lshùï ld,h ñks;a;= 10 hs'&

  fuu m%%Yak m;%%h fldgia follska iukaú; fõ'

  A fldgi - m%%Yak oyhls' m%%Yak ish,a,g u ms<s;=re iemhsh hq;= h' 
tla m%%Yakhlg ,l=Kq 25 ne.ska ,l=Kq 250ls'

  B fldgi - m%%Yak y;ls' m%%Yak mylg ms<s;=re iemhsh hq;= h' tla 
m%%Yakhlg ,l=Kq 150 ne.ska ,l=Kq 750ls' 

  I m;%%h i|yd uqΩ ,l=Kq = 1000

II m;%%h - ld,h ( meh 03hs' ^Bg wu;rj lshùï ld,h ñks;a;= 10 hs'&

  fuu m%%Yak m;%%h fldgia follska iukaú; fõ'

 A fldgi - m%%Yak oyhls' m%%Yak ish,a,g u ms<s;=re iemhsh hq;= h' 
tla m%%Yakhlg ,l=Kq 25 ne.ska ,l=Kq 250ls'

 B fldgi - m%%Yak y;ls' m%%Yak mylg ms<s;=re iemhsh hq;= h' tla 
m%%Yakhlg ,l=Kq 150 ne.ska ,l=Kq 750ls' 

  II m;%%h i|yd uqΩ ,l=Kq  = 1000 

wjidk ,l=K .Kkh ls¯u ( I m;%h =  1000
    II m;%h =  1000
    wjidk ,l=K =  2000 ÷ 20   =   100
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m;%h 

fldgi 

 

 

 

 : yd  

 

 

 : hkq 

 

 

ir®j;% l=,lfha Wml=,l hehs .ksuq' 
yd fidhkak' 

yd hkq ir®j;% l=,lfha Wml=,l hehs .ksuq' iqmqre≥ wxlkfhka l=,lh" 
u.ska wr®: ±lafõ' yd nj fmkajkak'
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yd hkq m%%ia;=; hehs .ksuq' iy hk ixhqla; m%%ia;=; ;r®ldkqid¯j ;=,H 
 jk nj fmkajkak' 

 

úixjd° idOk l%%uh Ndú;fhka" T;af;a fjhs kï" T;af;a jk nj idOkh lrkak' 
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1
3

yd 4)    =  0  hk iu.dó iólrK iy i|yd úi|kak' 

4 
  

wiudk;dj imqrd,k ishÆ ;d;a;aúl ys w.hka fidhkak'  
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               w'fmd'i'^W'fm<& úNd.h - 2019 iy bkamiqj meje;afjk úNd. i|yd m%Yak m;% jHQyh yd uQ,dlD;s m%Yak - .◊;h 

Y%%s;h u; wr®: ±lafõ hehs .ksuq' ys mrdih fidhd"  tlg - tl jk

 nj fmkajkak' fidhkak' 

wkql%%uKh jQQ  ir, fr®Ldj"  ,laIHh yryd .uka lrhs' hkq ≥r 10  jk m˙† 

fr®Ldj u; msysá ,laIHhls' ,laIHh i|yd ;sìh yels LKavdxl fidhkak' 
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9.   x  =  2t  
3,    y  =  2   4t  +  t

2  u.ska fokq ,nk mrdñ;sl jl%%hg we|s iamr®Ylj, nEjqu 1  jk ,laIHhka 
 fidhkak' 

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

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

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

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

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

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

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

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

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

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

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

10.   y  =  x
2  yd    x  +  y  =  2  hk jl%% u.ska imr®hka; flfrk fmfofiys jr®.M,h fidhkak' 

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

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

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

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

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

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

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

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

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

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

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

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

*    *
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fldgi 

11. (a) isiqka mkia fokl= .Ks;h" fN!;sl úoHdj yd ridhk úoHdj hk úIhhkaf.ka m¯laIKhlg
 fmkS isák ,°' fuu isiqka ka" la .Ks;h o" 24la fN!;sl úoHdj o" 43la ridhk úoHdj o 
 iu;a úh' ;j≥rg;a" Wm˙u jYfhka fofkla .Ks;h yd fN!;sl úoHdj o" fofkla .Ks;h 
 yd ridhk úoHdj o fofkla fN!;sl úoHdj yd ridhk úoHdj o iu;a nj ° ;sfí' 
 úIhhka ;=ku iu;a ù ;sìh yels isiqka ixLHdfõ úYd,;u w.h fidhkak' 

      (b) 

 

 

hk ixhqla; m%%ia;=;h mqkrela;shla fyda úixjdohla o hk j. kSr®Kh lrkak'     

.Ks; wNsHqyk uQ,Or®uh Ndú;fhka" ishÆ n

 

 i|yd

   
r

n
nj idOkh lrkak' 

 r 

 

i|yd r r
2

hehs .ksuq'  

n 

 

i|yd r
1

r
1

nj i;Hdmkh lr n 

 

i|yd
n

n
r

n
nj 

   fmkajkak'

;jo 
r 

fidhkak' 

13. (a) +  (4  +   jr®.c iólrKfha uQQ, yd fõ fuys hkq ;d;a;aúl ksh;hls' 

 hkq iólrKfha uQQ,hla nj fmkajkak'

  hkak ys idOlhla nj fmkajd" iólrKhg tla ;d;aúl

  uQQ,hla muKla we;s nj fmkajkak' 

  ta khska ys w.h fidhkak'

hehs .ksuq' 

Y%%s;h wdldrhg ,shd olajkak  fuys yd hkq kSr®Kh l< hq;= ksh; fõ' 

ys" YSr®Ifha LKavdxl" iuñ;sl wlaIfha iólrKh iy Wm˙u w.h fidhkak' ys 

   m%%ia;drfha o< igykla w|skak'  

Y%%s;h u.ska wr®: oelafõ' 

Y%%s;fha iuñ;sl wlaIfha iólrKh yd wju w.h ksr®Kh lrkak' 

14. (a) iqmqre≥ wxlkfhka ys oaúmo m%%idrKh ,shd olajkak  fuys yd ;d;a;aúl ixLHd yd 

hkq Ok ksÅ,hls' 

x2 +  1x( (n
ys oaúmo m%%idrKfha m<uq" fojk yd f;jk moj, ix.=Klj, tl;=j 46  kï" 

      fidhkak'

kx +  1x( (10
ys m%%idrKfha x4 ys ix.=Klh 15

16
g iudk kï ys w.h fidhkak' ys fuu w.h

   i|yd m%%idrKfhys f.ka iajdh;a; moh fidhkak'
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mqoa.,hl=g my; wdfhdack wjia:d  mj;S 

wjia:dj :    14%  l jdr®Islj iqΩ fmd<shla hgf;a wdfhdackh 

wjia:dj :    12%  l jdr®Islj je,a fmd<shla hgf;a wdfhdackh 

wjia:dj ldr®;=jlg jrla 8%  l jdr®Islj je,a fmd<shla hgf;a wdfhdackh 

jir la wjidkfha  tl;=jk uqΩ fmd<sh u; mokï j jvd;au fhda.H wdfhdackh f;darkak'

ldr®;=jlg jrla fmd<sh .Kkh lrkq ,nk jdr®Islj %  l je,a fmd<sh u; wdfhdackh
  ls¯fï y;rjk wjia:djla o Tyqg we;' 4 jk wjia:dj hgf;a jir l° ,efnk uqΩ fmd<sh
  jk wjia:dfõ° ,efnk uqΩ fmd<shg jvd jeä kï ys wju w.h l=ula úh hq;= o@  

;%%sfldaKfha yd  mdoj, iólrK ms<sfj<ska yd

hehs .ksuq' ;%%sfldaKfha jr®.M,h
 (c1 c2)2

  

2  m1 
 m2 

u.ska fokq ,nk nj fmkajkak' 

;%%sfldaKfha yd mdoj, iólrK ms<sfj<ska yd

hehs .ksuq'

,laIHh yryd .uka lrkakd jQQ wkql%%uKh 
1 
3  iys; ir, fr®Ldj" fr®Ldjg iudka;rj 

 ,laIHh yryd .uka lrk ir, fr®Ldj ,laIHfha° f√okh lrhs' hkq uQQ, ,laIHh kï" 

 ys iólrKh u.ska fokq ,nk nj fmkajkak' 

,laIHh yryd hkakd jQQ mdohg ,ïn jQQ ir, fr®Ldj ,laIHfha° wlaIh yuqfõ' 

;%%sfldaKfha jr®.M,h fidhkak'

16. (a) 

 

 

 lim 
 x    2

x 2
x 4

fidhkak'  
 
      (b) my; ±lafjk tl tlla úIhfhys wjl,kh lrkak' 

    x
x( (6

e x  e x

e x  e x

 x ln (x 1) 

;=kS ;yvq øjHhlska iu p;=ri%dldr m;=,la iy isria ì;a;s iys; m˙udj >k ógr® 4000la jk
 újD; gexlshla iE†h hq;==j we;' fhdod .kakd ,o ;yvq øjH m%udKh wju jk m˙† gexlsfhys 
 udk fidhkak' 

fldgia jYfhka wkql,kh Ndú;fhka
1

0

x e dx w.hkak'

Nskak Nd. Ndú;fhka dx fidhkak'

R
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m%%dka;r †. jk yd w;r ys w.hka i|yd oYu ia:dk ;=klg ksjer†j 2x + 1
Y%%s;fhys w.hka my; ±lafjk j.=fjka fokq ,efí' 

1.414

isïika kS;sh Ndú;fhka 
1

0
2x + 1 dx i|yd oYuia:dk follg ksjer†j wdikak w.hla 

  fidhkak' 

u = 2x + 1 wdfoaYh Ndú;fhka fidhd" ys w.h by;ska ,nd .;a wdikak w.h yd ii|kak' 
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m;%h 

fldgi 

x
x 

x x 
hkak ;Dma; lrk ys w.hka fidhkak'

( (2     0
3    
1     4 ( (   1  

 0    
    1 

iy ( (2    1 
1    2

hehs .ksuq'  iy fidhkak' 

 hkak i;Hdmkh lrkak'
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tla;rd nqoaê m¯laIKhl ,l=Kq uOHkHh iy iïu; wm.ukh jk m%u; jHdma;shlaa

 wkq.ukh lrhs' ishÆ u nqoaê m¯laIK ,l=Kqj,ska jeä;u iSud lrk lvbï w.h .Kkh 

 lrkak' 

 

tla;rd jHdma;shl uOHkHh" uOHia:h iy iïu; wm.ukh ms<sfj<ska iy fõ' l=ál;d
 ix.=Klh .Kkh lr jHdma;sfhys yevh .ek woyia olajkak' fuu jHdma;sh i|yd uOHkHh
 flakaø wNsid¯;dfjys idOdrK ñkqula fõ o@ Tfí ms<s;=r ikd; lrkak' 
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ksIamdok l%shdj,shl °" ìialÜ yd hk m%udK follska weiqreï lrkq ,efí' weiqreï 
 kshe†j, is≥lrk ,o m¯laIK wkqidrfhka my; idrdxY ñkqï .Kkh lrk ,°' 

m%%udKh kshe†fha 
úYd,;ajh 

kshe† 
uOHkHh 

iïu; 
wm.ukh 

úp,;d ix.=Klh .Kkh lrñka" nr wkqj jvd;a ix.; weiqreï m%udKh kSr®Kh .kak' 

hk ika;;sl iïNdú;d úp,Hh hk m%dka;rh u; taldldr f,i jHdma; ù we;" fuys 

hkak Ok ksh;hls  ys jHdma;s Y%s;h fidhkak' 

fjk;a hk ika;;sl iïNdú;d úp,Hhla hk m%dka;rfhys taldldr f,i jHdma; ù we;' 

 kï" ys w.h fidhkak' 
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tla;rd oKysia Y,H lr®uhlg l idr®:l ùfï wjldYhla we;' frda.Ska y;r fokl=g Y,H

 lr®uh is≥lrk ,°' ksh; jYfhka u frda.Ska fofokl=g muKla Y,H lr®uh idr®:l ùfï iïNdú;dj

 fidhkak'

hk iiïNdù úp,Hhg my; ±lafjk iïNdú;d jHdma;sh we;' 

 kï" iy fidhkak' fidhkak' 
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9.   A  iy B  hkq S  hk kshe† wjldYhl isoaëka folla hehs .kak' P(A B)  =   1
5
  iy P(A)  =  P(A|B')  =    7

15
kï

 P(B|A)  iy P(B)  fidhkak' A  iy B  hk isoaëka fol iajdh;a; ±hs kSr®Kh lrkak'  

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

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

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

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

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

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

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

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

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

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

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

10.   X    iiïNdù ú,Hhg" k  ksh;hla jQ" f(x)  =  {  x   k,  0   x     2  kï
0,     tfia fkdjk úg     

,  u.ska fokq ,nk  f(x)  iïNdú;d 

 >k;aj Y%s;h we;' k  =  
1
2    nj fmkajd X  ys uOHkHh fidhkak'  

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

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

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

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

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

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

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

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

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

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

   .................................................................................................................................................................
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9.   A  iy B  hkq S  hk kshe† wjldYhl isoaëka folla hehs .kak' P(A B)  =   1
5
  iy P(A)  =  P(A|B')  =    7

15
kï

 P(B|A)  iy P(B)  fidhkak' A  iy B  hk isoaëka fol iajdh;a; ±hs kSr®Kh lrkak'  

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

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

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

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

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

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

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

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

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

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

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

10.   X    iiïNdù ú,Hhg" k  ksh;hla jQ" f(x)  =  {  x   k,  0   x     2  kï
0,     tfia fkdjk úg     

,  u.ska fokq ,nk  f(x)  iïNdú;d 

 >k;aj Y%s;h we;' k  =  
1
2    nj fmkajd X  ys uOHkHh fidhkak'  

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

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

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

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

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

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

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

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

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

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

   .................................................................................................................................................................
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fldgi 

11.  iud.ula tla tla ksmehqu tlsfklg fjkia l%%shdj,Ska la yryd hd hq;= iy hk ksmehqï jr®. la 

 ksmojhs' ksmehqul tl tallhla ksmoùug tla tla l%shdj,sfha° wjYH jk ld,h ksmehqï jr®.h u;

 r|d mj;S' iy hk ksmehqïj, tl tallhla ksmoùu i|yd tla tla l%%shdj,sfha° wjYH meh .Kk

 yd tla tla l%%shdj,shg i;shlg fufyhúh yels ldr®h meh .Kk my; j.=fjka fokq ,efí'

 

  
tallhla ksmoùug wjYH 

ld,h ^meh&  
l%%shdj,shlg i;shlg 
fufyhúh yels ldr®h

meh .Kkl%%shdj,sh 1 l%%shdj,sh 2

ksmehqu 

  

 iud.ug yd hk tla tla ksmehqfuka wju jYfhka tall la j;a ksmoùug wjYH hehs is;kak'

 yd ksmehqï i|yd tallhlg ,dNh ms<sfj<ska remsh,a la yd la fõ' ksmojk ishÆ u tall 

 úlsKsh yels hehs Wml,amkh lrkak' uqΩ ,dNh Wm˙u ls¯u i|yd tla tla ksmehqfuka i;shl °

 ksmoúh hq;= tall .Kk ksr®Kh ls¯ug wjYHj we;' 

      (a) fuh talc m%%luK .egÆjla f,i iQQ;%%lrKh lrkak' 

    (b) ilH;d fmfofiys o< igykla we|" ta khska m%%ia;d˙l l%uhg .egÆj úi|kak' 

( (2      
1    2 ( (1      

     3
iy ( (      

   
kï" = jk m˙† yd ys w.hka fidhkak'

( (1    2    2 
2       2  
2    2    1

hehs .ksuq'  4 5 nj fmkajkak· fuys hkq .Kh 3 jk tall 
  
  kHdih fõ' 

  ta khska fyda wka whqrlska fyda jk m˙† .Kh 3 jk iup;=ri%% kHdih fidhkak' 

  my; ±lafjk talc iólrK moaO;sh i,lkak(
2 2 1, 

   2 2 , 
   2 2 1. 
   
     ( (1    

  2   
1   

  yd ( (      
             
     

 hehs .ksñka" = kHdi iólrKh by; talc iólrK moaO;sh 

  ksrEmKh lrk nj fmkajkak. 

ta khska" by; talc iólrK moaO;sh úi|kak' 
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13. (a) ldâ ;=kla iy f,i wxlkh lr we;' l%%Svdjla iiïNdù f,i ldâ tlla .ekSfuka iy 

 iy f,i wxlkh lr we;s me;s yhla iys; idOdrK od≥ leghla Wv ±ófuka 

 hqla; fõ' f;dard .;a ldâmf;ys wxlh x hehs o od≥ legfhys Wv uqyqKf;ys wxlh y hehs o .ksuq' 

 A iy B hk isoaëka my; ±lafjk f,i wr®: olajd we;' 

 
 brÜfÜ ixLHdjls' 

iy fidhkak' 

  iy wfkHdakH jYfhka nysIaldr fõ ±hs kSr®Kh lrkak' 

hk jpkfhys wl=re tfld<fyka iE†h yels tlsfklg fjkia ixlrK
    ixLHdj fidhkak' 

hk jpkfhys wl=re tfld<fyka wl=re y;rlska iE†h yels tlsfklg
    fjkia ixfhdack ixLHdj fidhkak' 

14. (a) whsial%Sï fjf<kaol=g ksjdvq i;s wka;h i|yd jeämqr f;d. weKjqï l< hq;= oehs ;SrKh l<

 hq;=j we;' miq.sh w;aoelSï wkqj" ld,.=Kh WKqiqï jqjfyd;a Tyqf.a f;d.fha ish,a, úlsKSfï

 l yelshdjla we;s nj Tyq okS' j<dl=Ω iys; jqjfyd;a yelshdj la jk w;r jeysnr

 jqjfyd;a yelshdj la muKs' ld,.=K wkdjelshg wkqj" WKqiqï ùfï iïNdú;dj la o" 

 j<dl=Ω iys; ùfï iïNdú;dj la o iy jeis iys; ùfï iïNdú;dj la o fõ'

  fjf<kaod Tyqf.a uqΩ f;d.hu úl=Kd .ekSfï iïNdú;dj l=ula o@

  fjf<kaod Tyqf.a uqΩ whsialS%ï f;d.hu úl=Kd we;ehs ° we;akï" ld,.=Kh WKqiqïj ;sîfï

   iïNdú;dj l=ula o@

(b) mqoa.,hska W!k-nr" idudkH-nr iy wê-nr f,i jr®.SlrKh ls¯ug Y¯r ialkaO or®Ylh (BMI) 
  fhdod .kq ,efí' jr®.SlrKh my; oelafõ' 

  W!k-nr  : BMI kï" 

idudkH-nr :  kï" 

wê-nr : kï" 

 tla;rd .ykhl" mqoa.,hskaf.a Y¯r ialkaO or®Ylh (BMI)" uOHkH 20 iy iïu; wm.ukh 

  4 la j m%u;j jHdma; ù we;' 

  by; tla tla lKavdhug wh;a jk mqoa., m%;sY;h .Kkh lrkak' 

by; úia;r lrk ,o .ykfhka mqoa.,hska  la wyUq f,i f;dard .ekqKs kï" f;dard

       .;a mqoa.,hska w;r W!k-nr mqoa.,hska lSfofkla wfmalaId l< yels o@ 

rlaIK ,dNsfhla udihla ;=< jka† b,a,Sï la b†˙m;a ls¯ug we;s yelshdj jka† b,a,Sï la b†˙m;a 
 ls̄ ug we;s yelshdj fuka fo.=Khla hehs Wml,amkh lrkak' fuu rlaIK ,dNshd udihla ;=< b†˙m;a
 lrk b,a,Sï ixLHdj"  iïNdú;d ialkaO Y%s;h 

 P(X = x) =   e
x

  x!
, x = 0, 1, 2 ....  i|yd jk mqjdfidaka jHdma;shla wkq.ukh lrkafka hehs is;kak' 

  fidhkak'
  rlaIK ,dNshd udihla ;=< wvq ;rñka jka† b,a,Sï tlla fyda b†˙m;a ls̄ fï iïNdú;dj
   fidhkak' ^Tng e 5  0.6065 hehs .; yelsh'&
 rlaIK ,dNshd fï wdldrhg u iEu udihlu fkdlvjd jka† b,a,Sï b†˙m;a ls¯u is≥ lrkafka 
   kï" jirl ° b†˙m;a lrk b,a,Sï ixLHdfjys wfmalaIs; w.h fidhkak'

R
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16.   mjq,a 50l udisl wdodhï my; j.=fjys idrdxY lr we;'
  

  

wdodhu ^remsh,a& mjq,a ixLHdj

iq≥iq fla;k l%uhla fhdod .ksñka udisl wdodhfuys uOHkHh" uOHia:h iy ud;h .Kkh
  lrkak'

  udisl wdodhfuys wka;Ya p;=r®:l mrdih ksudkh lrkak'  

 udisl wdodhu re' 20 000 g wvq mjq,a wvq wdodhï mjq,a f,i ie,fla' wvq wdohï Wmhk mjq,a
  m%;sY;h .Kkh lrkak' 
 wvq wdodhï Wmhk ishÆ u mjq,a i|yd wdodhu re' 20 000 olajd kexùug iykdOdrhla fok ,°' 
  iykdOdrh °fuka miq mjq,aj, udisl wdodhfuys wka;Ya p;=r®:l mrdih l=ula o@ 

17.  jHdmD;shl l%shdldrlï w;r iïnkaO;d iy tla tla l%shdldrlu i`oyd .;jk ld,hka my;

 oelafõ'

   
ldr®hh wdikak;u 

mQr®j ls%hdj 
.;jk ld,h 

^i;sj,ska& 

A  2
B A 3
C A 5
D B 8
E B, C 4
F E 6
G D, F 7
H G 9

 jHdmD;s cd,h f.dv k`.kak' 

 jHdmD;sfha wjê l%%shdldrlï ,shd olajkak'

 wdrïN l< yels blaukau fõ,dj" wjika l< yels blaukau fõ,dj" wdrïN l< yels 
  m%%udou fõ,dj" wjika l< yels m%%udou fõ,dj yd bmsÆu we;=<;a tla tla l%%shdldrlu i|yd 
  ld, Wmf,aLkhla ilia lrkak' 

 jHdmD;sh i|yd .;jk uqΩ ld,h °r®> fkdlr" mud l< fkdyels l%%shdldrlï fudkjd o@ 
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^08& lDIs úoHdj   

m%Yak m;% jHQyh

I 02

5 50

01 50

II 03 10

A
100  400

B
150 600

II = 1000

I =    50
     II   = 1000  ÷  20 = 50

      = 100

I  

*  

*  

1.  

(1)   N   (2)   P   (3)  K (4)   Ca (5)   Mg  

2.   Poaceae

(1)   Azotobacter     (2)   Clostridium        (3)   Bacillus

(4)   Rhizobium   (5)   Azospirillum  

3.  

(1)   (2)   (3)  

(4)   (5)  

4.  

A   -­   B   -­     

C   -­   D   -­  

(1)   A       B   (2)   A,  B       C    (3)   A,  B     D

(4)   A,  C       D (5)   B,  C       D
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^08& lDIs úoHdj   

m%Yak m;% jHQyh

I 02

5 50

01 50

II 03 10

A
100  400

B
150 600

II = 1000

I =    50
     II   = 1000  ÷  20 = 50

      = 100

I  

*  

*  

1.  

(1)   N   (2)   P   (3)  K (4)   Ca (5)   Mg  

2.   Poaceae

(1)   Azotobacter     (2)   Clostridium        (3)   Bacillus

(4)   Rhizobium   (5)   Azospirillum  

3.  

(1)   (2)   (3)  

(4)   (5)  

4.  

A   -­   B   -­     

C   -­   D   -­  

(1)   A       B   (2)   A,  B       C    (3)   A,  B     D

(4)   A,  C       D (5)   B,  C       D
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5.  

(1)  

(2)  

(3)  

(4)  

(5)  

6.  

(1)   (2)   (3)  

(4)   (5)  

7.  

(1)   –
(2)   –
(3)   –
(4)   –
(5)   –

8.  

(1)   (2)  

(3)   (4)  

(5)  

9.  

(1)

(2)

(3)  

(4)  

(5)                                        

10.  

(1)      (2)      (3)  

(4)   (5)  

11.  

A   -­   40%, 10%   40%  

B   -­   10%, 40%   10%  

C   -­   41%, 30%   10%     

(1)   A     C  

(2)   A     B    

(3)   B     C    

(4)   A     B  

(5)   A     C  
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12.  

A   -­  

B   -­     

C   -­  

D   -­  

(1)   A       B   (2)   A     C    (3)   B       C (4)   B       D (5)   C       D

13.  

(1)   (Black  tea)

(2)  

(3)   (virgin)  

(4)  

(5)  

14.  

A   -­  

B   -­     

C   -­   pH

D   -­  

(1)   A       B   (2)   B     C    (3)   A,  B       C

(4)   A,  B       D (5)   A,  C       D

15.  

(1)  

(2)  

(3)  

(4)  

(5)  

16.  

(1)  

(2)  

(3)  

(4)  

(5)  

17.  

A   -­   Brix

B   -­     

C   -­    

(1)   A     (2)   B      (3)   A       B (4)   A       C (5)   B       C
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12.  

A   -­  

B   -­     

C   -­  

D   -­  

(1)   A       B   (2)   A     C    (3)   B       C (4)   B       D (5)   C       D

13.  

(1)   (Black  tea)

(2)  

(3)   (virgin)  

(4)  

(5)  

14.  

A   -­  

B   -­     

C   -­   pH

D   -­  

(1)   A       B   (2)   B     C    (3)   A,  B       C

(4)   A,  B       D (5)   A,  C       D

15.  

(1)  

(2)  

(3)  

(4)  

(5)  

16.  

(1)  

(2)  

(3)  

(4)  

(5)  

17.  

A   -­   Brix

B   -­     

C   -­    

(1)   A     (2)   B      (3)   A       B (4)   A       C (5)   B       C
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18.  

(1)  
(2)     

(3)  
(4)  
(5)  

19.  

A   -­  
B   -­     

C   -­  

(1)   A     (2)   B        (3)   C     (4)   A         B   (5)   B         C

20.  

A   -­   B   -­     

C   -­     D   -­  

(1)   A       B   (2)   A     C    (3)   A       D (4)   B       C (5)   C       D

21. GPS

(1) (2)

(3) (4)

(5)  

22.  

A   -­  
B   -­     

C   -­  

(1)   A     (2)   B        (3)   C     (4)   A     B   (5)   A     C

23.

  

  

  

  

(1) (2) (3)

(4) (5)

24.  

(1)  

(2)  

(3)  

(4)  

(5)  
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25.  

(1)  

(2)  

(3)  

(4)  

(5)  

26.

(1)

(2)

(3)

(4)

(5)

     27
  

27.  

(1)   6  cm2     (2)   8  cm2     (3)  14  cm2   (4)   26  cm2   (5)   36  cm2    

28.  

(1)  

(2)  

(3)  

(4)  

(5)  

29.  

(1)   CO
3
   (2)  

(3)   CO
3
   (4)  

(5)  

30.

(1)

(2)

(3)

(4)

(5)
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25.  

(1)  

(2)  

(3)  

(4)  

(5)  

26.

(1)

(2)

(3)

(4)

(5)

     27
  

27.  

(1)   6  cm2     (2)   8  cm2     (3)  14  cm2   (4)   26  cm2   (5)   36  cm2    

28.  

(1)  

(2)  

(3)  

(4)  

(5)  

29.  

(1)   CO
3
   (2)  

(3)   CO
3
   (4)  

(5)  

30.

(1)

(2)

(3)

(4)

(5)
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31.  

(1)  

(2)  

(3)  

(4)  

(5)  

32.  

A   -­  
B   -­     

C   -­  

(1)   A     (2)   B        (3)   C    

(4)   A         B   (5)   A     C

33.  

(1)   (2)  

(3)   (4)  

(5)  

     34

34.  

(1)  

(2)  

(3)  

(4)  

(5)  

35.  

A   -­   B   -­     

C   -­   D   -­  

(1)   A       B   (2)   A,  B       C    (3)   A,  B     D

(4)   A,  C       D (5)   B,  C       D
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36.   400  mm 60  mm

50%

(1)   200  mm   (2)   120  mm        (3)  75  mm     (4)   60  mm     (5)   30  mm    

37.  

1 2 3 4 5

20 50 90 140 180

4kg 4kg 5kg

(1)   35     40     (2)   35     35        (3)   35     50    

(4)   40     35     (5)   40     50    

38.  

(1)   (2)  

(3)   (4)  

(5)  

39.  

A   -­  

B   -­   (ATP)   

(1)   A       B  

(2)   A       B  

(3)   A     B   A     B  

(4)   A     B   B     A  

(5)   A     B   B   A  

40.  

(1)   Panicium  repens

(2)  

(3)  

(4)  

(5)  

41.  

A   -­  

B   -­     

C   -­    

D   -­  

(1)   A       B   (2)   A     C    (3)   B       C

(4)   B       D (5)   C       D
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42.  

(1)  

(2)     

(3)  

(4)  

(5)  

43.  

(1)  

(2)  

(3)  

(4)  

(5)  

44.  

A   B

(1)   A   B  

(2)   B   A  

(3)   A   B  

(4)   B   A  

(5)   A   B  

45.  

(1)  

(2)  

(3)  

(4)  

(5)  

46.

(1)

(2)

(3)

(4)

(5)
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47.  

A   -­  

B   -­     

(1)   A    

(2)   B    

(3)   A     B    

(4)   A     B   A,  B  

(5)   A     B   B,  A  

48.  

A   -­  
B   -­     

(1)   A       B  

(2)   A       B  

(3)   A     B  

(4)   A     B  

(5)   A     B        B     A  

49.  

A   -­   (eluviation)  

(illuviation)  

B   -­   ''A''   

(1)   A       B  

(2)   B       A  

(3)   A     B  

(4)   A     B     A  

(5)   B     A     B  

     50

50.

(1)

(2)

(3)

(4)

(5)

*  *  *
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47.  

A   -­  

B   -­     

(1)   A    

(2)   B    

(3)   A     B    

(4)   A     B   A,  B  

(5)   A     B   B,  A  

48.  

A   -­  
B   -­     

(1)   A       B  

(2)   A       B  

(3)   A     B  

(4)   A     B  

(5)   A     B        B     A  

49.  

A   -­   (eluviation)  

(illuviation)  

B   -­   ''A''   

(1)   A       B  

(2)   B       A  

(3)   A     B  

(4)   A     B     A  

(5)   B     A     B  

     50

50.

(1)

(2)

(3)

(4)

(5)

*  *  *
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^08& lDIs úoHdj

II  

*      A  
*      B  

A    

1.        (A)  

(i)  

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

     

(ii)    

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

(iii)  

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

(iv)    

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

(B)    

(i)       A  

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

(ii)    
(1)    .........................................................................................................................  

(2)    .........................................................................................................................  

(iii)    
(1)    .........................................................................................................................  

(2)    .........................................................................................................................  
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(C)    

•   50  g  

•   1.004

•        -­     12.43

•        -­     2.00

(i)      

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

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

(ii)    

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

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

(iii)    

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

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

(iv)     8.9%

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

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

(v)    

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

(D)         

(1)     ................................................................................................................................       

(2)     ................................................................................................................................       

(3)     ................................................................................................................................     

w'fmd'i'^W'fm<& úNd.h -‐ 2019 iy bka miqj meje;afjk úNd. i|yd m%Yak m;% jHQyh yd uQ,dlD;s m%Yak -‐  lDIs úoHdj



-84--­  84  -­
2019

(E)    

(i)    

(1)    .........................................................................................................................       

(2)    .........................................................................................................................     

(3)    .........................................................................................................................       

(ii)    

.........................................................................................................................,,,,...         

(iii)    

(1)      ...............................................,......................................     

(2)      ......................................................................................     

(iv)    

(1)   ..................................................................         

(2)    

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

(3)    

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

(4)     ..................................................................  

(F)    

                                              

  
    

                                 P                 Q  

(i)   ''P''     ''Q''  

(1)      P     -­     .............................................................................................................     

(2)    Q     -­     .............................................................................................................     
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(ii)     ''P''  

(1)    .........................................................................................................................     

(2)    .........................................................................................................................     

(iii)     "P"  

(1)    .........................................................................................................................     

(2)    .........................................................................................................................     

(iv)    

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

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

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

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

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

  (v)     "Q"  

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

2.     (A)  

             
(i)    

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

(ii)       

(1)    ................................................................................................................,,,......     

(2)    ..................................................................................................................,,,....     

(iii)       

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

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

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

(iv)    

  

(1)    .........................................................................................................................     

(2)    .........................................................................................................................  
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(B)    

(i)         

(1)                  ................................................................................................     

(2)          ................................................................................................     

(3)          ................................................................................................     

(4)          ................................................................................................     

(ii)    

  

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

(iii)       

(1)    .........................................................................................................................     

(2)    .........................................................................................................................     

(C)    

(i)    

(1)    .........................................................................................................................     

(2)    .........................................................................................................................     

(ii)     20

5

(a)    

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

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

(b)           

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

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

(iii)    

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

(iv)    

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

(D)  

(i)   

(ii)   

(iii)   

(iv)   

(v)     
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(E)    

(i)       DNA     

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

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

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

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

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

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

(ii)       

(1)    

(a)    ...................................................................................................................     

(b)    ...................................................................................................................     

(2)    

(a)    ...................................................................................................................     

(b)    ...................................................................................................................     

(F)       

(i)       

(a)          ..................................................................................................     

(b)        ..................................................................................................     

(ii)    

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

(G)    

(i)       

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

(ii)       

(1)    .........................................................................................................................     

(2)    .........................................................................................................................     

3.     (A)  

(i)  

(1)    .........................................................................................................................  

(2)    .........................................................................................................................     

(ii)  

(1)    .........................................................................................................................     

(2)    .........................................................................................................................  
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(E)    

(i)       DNA     

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

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

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

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

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

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

(ii)       

(1)    

(a)    ...................................................................................................................     

(b)    ...................................................................................................................     

(2)    

(a)    ...................................................................................................................     

(b)    ...................................................................................................................     

(F)       

(i)       

(a)          ..................................................................................................     

(b)        ..................................................................................................     

(ii)    

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

(G)    

(i)       

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

(ii)       

(1)    .........................................................................................................................     

(2)    .........................................................................................................................     

3.     (A)  

(i)  

(1)    .........................................................................................................................  

(2)    .........................................................................................................................     

(ii)  

(1)    .........................................................................................................................     

(2)    .........................................................................................................................  
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(iii)  

(1)    .........................................................................................................................       

(2)    .........................................................................................................................  

(B)     

A   –   Mimosa  pigra     

B   –   Cypres  rotandus

C   –     Ageratum  conyzoids  

D     –     Panicum  maximum

(i)      

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

(ii)        

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

(iii)      

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

(C)    

(i)    .........................................

    

(ii)  .........................................

    

(iii)  .......................................

    

(iv)  ........................................

    

(v)  .........................................

    

(vi)  ........................................

    

(vii)  ......................................

    

(viii)  ....................................
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(D)     (i)   (ii)  

           

Y

X  

(i)     "X"  

(1)    .........................................................................................................................         

(2)    .........................................................................................................................       

(ii)     "Y"  

(1)    .........................................................................................................................         

(2)    .........................................................................................................................         

(E)    

(i)       

(1)    .........................................................................................................................       

(2)    .........................................................................................................................       

(3)    .........................................................................................................................         

(4)    .........................................................................................................................         

(ii)         

(1)    .........................................................................................................................       

(2)    .........................................................................................................................       

(iii)    

    

(1)    .........................................................................................................................       

(2)    .........................................................................................................................       

(F)    

(i)    

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

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

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

................................................................................................................................       
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(ii)       

(1)    .........................................................................................................................         

(2)    .........................................................................................................................         

(G)  (i)  

    

(1)    .........................................................................................................................         

(2)    .........................................................................................................................         

(ii)       

  

(a)      .....................................................................................         

(b)      .....................................................................................       

(c)      .....................................................................................  

(iii)  

  

(a)      ....................................................       

(b)      ....................................................       

(c)   ....................................................       

(iv)    

(a)      ...................................................................................           

(b)      ...................................................................................           

(c)              ...................................................................................       

(H)    

(i)    

(1)    .........................................................................................................................       

(2)    .........................................................................................................................         

(ii)       

(1)    .........................................................................................................................         

(2)    .........................................................................................................................  
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4.     (A)  

(1)                 

(2)             

(3)               

(4)          

(B)    

06

                       

(i)            -­     ..................................................       

(ii)        -­     ..................................................     

(iii)        -­     ..................................................       

(iv)     06    -­     ...................................................  

(C)    

  

(i)     ................................................................................................................................  

(ii)     ................................................................................................................................  

(iii)     ................................................................................................................................  

(D)    

  (i)  ...............................  

  (ii)  ...........................  

(iii)  ...........................  (iv)  .............................     

(v)  ...................................      ( 2  ×  5)  

(E)    

(1)     ................................................................................................................................  

(2)     ................................................................................................................................  

(F)    

(i)    

(1)    .........................................................................................................................     

(2)    .........................................................................................................................  
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(ii)       

(1)    .........................................................................................................................  

(2)    .........................................................................................................................  

(3)    .........................................................................................................................  

(iii)    

(1)    ..........................................................................................................................  

(2)    .........................................................................................................................  

(iv)    

(1)    .........................................................................................................................     

(2)    .........................................................................................................................  

(G)    (i)   (1)    

(a)    ...................................................................................................................  

(b)   ...................................................................................................................  

(2)       

(a)    

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

(b)    

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

(3)    

(a)    ...................................................................................................................  

(b)    ...................................................................................................................  

(c)    ...................................................................................................................  

(d)    ...................................................................................................................  

(ii)     P  =  200  -­  4QD     P  =  6QS  

P     =     1

QD   =    

QS     =    

(1)    

(a)     ..................................................................................     

(b)     ..................................................................................  

(2)     1 150  

(a)          .............................................................................     

(b)          .............................................................................     
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(H)    

  

(i)   .............................................................       

(ii)   .............................................................  

(iii)      .............................................................  

(I)     (i)     

(1)    .........................................................................................................................     

(2)    .........................................................................................................................  

(ii)    

(1)    .........................................................................................................................  

(2)    .........................................................................................................................  

*  *  
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B     -­  

5.     (i)         

        

   (ii)    

   (iii)    

6.     (i)  

   (ii)    

   (iii)    

7.     (i)    

    

   (ii)  

     =     40%

     =     25%  

   =     40  cm

     =     50%

(a)  

(b)   60%  

(c)     4.8  mm  

   (iii)  

8.     (i)     40%

    

   (ii)     1977  

    

   (iii)    
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9.     (i)    

   (ii)    

   (iii)    

10.    (i)    

   (ii)    

   (iii)    

*  *  *  
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^09& „j úoHdj 

m%Yak m;% jHQyh

  

I 02

5 50

01 50

II 03 10

A
100  

400

B
150 600

II = 1000

I =    50
     II   = 1000  ÷  20 = 50

      = 100

I  

1.    

(1)  

(2)        

(3)        

(4)  

(5)  

2.    

(1)   H:O   1:2  

(2)  

(3)    

(4)    

(5)    
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3.    

A   -­         

B    -­    

C    -­       

D    -­    

(1)    A       C      (2)   B     C      (3)    C     D  

(4)    D     A      (5)   D     B           

4.    

        

(1)       

(2)       

(3)       

(4)           

(5)     

5.   A     B   pH

           
0 1 2 3 4 5 6 7 8 9 10

pH

A B

A     B     

(1)    A     B  

(2)    A     B     

(3)    pH   1 3 A   pH   7     9 B  

  

(4)    A   pH     0-­2     B     6-­8  

(5)       B  
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3.    

A   -­         

B    -­    

C    -­       

D    -­    

(1)    A       C      (2)   B     C      (3)    C     D  

(4)    D     A      (5)   D     B           

4.    

        

(1)       

(2)       

(3)       

(4)           

(5)     

5.   A     B   pH

           
0 1 2 3 4 5 6 7 8 9 10

pH

A B

A     B     

(1)    A     B  

(2)    A     B     

(3)    pH   1 3 A   pH   7     9 B  

  

(4)    A   pH     0-­2     B     6-­8  

(5)       B  
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6.   C
4
     

(1)     4

(2)    RuBisCO       

(3)       CO
2
     

(4)   CO
2
  

(5)    3-­     

7.        

(1)       

(2)    

(3)    

(4)    

(5)       

8.    

A   -­    Dipterocarpus  zeylanicus     B     -­    Homo  sapiens  sapiens

C     -­    Cocos  nucifera  L   D     -­     Panthera  pardus  kotiya  

(1)    A      (2)   B        (3)   A     B  

(4)    B     D   (5)    A  ,  B     C  

9.  

(1)     (2)         

(3)          (4)           

(5)       

10.  

(1)    Platyhelminthes  -­       

(2)    Nematoda  -­         

(3)    Cnidaria  -­          

(4)   Arthropoda  -­           

(5)   Mollusca  -­               

11.  

(1)     

(2)  

(3)  

(4)     

(5)  

12.    

      

(1)        (2)            (3)     

(4)   CO
2

   (5)  
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13.    Rhoeo   -­  1200  kPa,  

-­1500  kPa     -­1800  kPa   A,  B     C     20    B  

  50%

    

(1)     A       

(2)   C  

(3)    C     

(4)    A     C  

(5)    C  

  +1500  kPa       

14.     

(a)  

(b)  

(c)  

(d)  

(a),  (b),  (c)   (d)  

(1)     

(2)               

(3)               

(4)         

(5)       

15.    

  

(1)          (2)                (3)         

(4)      (5)           

16.    

  

  

(1)     

(2)  

(3)                 

(4)  

(5)     
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17.  

(1)         

(2)    

(3)         

(4)    

  

(5)           

18.    

(1)         

(2)       

(3)     CCK   

(4)       

(5)         

19.       

(1)     

(2)    

(3)       

(4)             

(5)         

20.    

    

(1)    

(2)    

(3)       

(4)    

(5)    

21.    

(1)        (2)        (3)    

(4)          (5)         

22.    

A     -­        B   -­         

C     -­      D     -­       

(1)    A     B            (2)    A C      (3)    A     D  

(4)    B     C      (5)    B   D  

23.    

(1)     FSH  

(2)    GnRH       

(3)         

(4)     GnRH

(5)    
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24.    

(1)       

(2)           

(3)     

(4)       

(5)         

25.    

(1)    AB+            (2)    AB
_
      (3)    O+      (4)   O

_
      (5)    B

_
  

26.    Na+    K+     

(1)       

(2)       

(3)       

(4)         

(5)         

27.    

(1)    O
2
           

(2)    CO
2
  

(3)             

(4)         

(5)               

28.    

(1)       

(2)           

(3)    IUD     

(4)         

(5)    Depo  Provera       

29.       

(1)         

(2)         

(3)    

        

(4)           

(5)    
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30.    

  

        

(a)  

(b)  

  (a)     (b)  

(1)        (2)    

(3)        (4)    ADH        

(5)       ADH  

31.     

(1)   X  

(2)   Y

(3)  

(4)  

(5)       

32.    AabbCc  

    

(1)    6          (2)    8        (3)    9      (4)   21        (5)    27  

33.  

(1)       DNA  

(2)   DNA  

(3)     DNA  

(4)     DNA     DNA  

(5)       DNA  

34.  

(1)       DNA      (2)     DNA  

(3)     RNA      (4)       RNA  

(5)       DNA   RNA  

35.    

(1)    

(2)    

(3)    

(4)    

(5)    
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36.      

(1)              (2)     

(3)              (4)       

(5)    

37.     

(1)    Clostridium  tetani      (2)    Streptococcus  pneumoniae  

(3)    Staphylococcus  aureus      (4)    Neisseria  gonorrhoeae  

(5)    Mycobacterium  tuberculosis  

38.

A   -­          B     -­       

C     -­    D     -­         

E     -­    

(1)   B     C      (2)    A,  B     C  

(3)    A,  B     E      (4)   A,  B,  C     D  

(5)    A,  B,  D     E  

39.  

(1)    

(2)    

(3)    

(4)    

(5)    

40.    

(1)          (2)    DNA  

(3)          (4)       

(5)                

41 50

A,    B,    D   (1)

A,    C,    D   (2)

A B  (3)

C D  (4)

(5)

(1) (2) (3) (4) (5)

A,  B,  D  A,  C,  D A,  B  C,  D
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36.      

(1)              (2)     

(3)              (4)       

(5)    

37.     

(1)    Clostridium  tetani      (2)    Streptococcus  pneumoniae  

(3)    Staphylococcus  aureus      (4)    Neisseria  gonorrhoeae  

(5)    Mycobacterium  tuberculosis  

38.

A   -­          B     -­       

C     -­    D     -­         

E     -­    

(1)   B     C      (2)    A,  B     C  

(3)    A,  B     E      (4)   A,  B,  C     D  

(5)    A,  B,  D     E  

39.  

(1)    

(2)    

(3)    

(4)    

(5)    

40.    

(1)          (2)    DNA  

(3)          (4)       

(5)                

41 50

A,    B,    D   (1)

A,    C,    D   (2)

A B  (3)

C D  (4)

(5)

(1) (2) (3) (4) (5)

A,  B,  D  A,  C,  D A,  B  C,  D
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41.    

(A)        (B)    

(C)          (D)  

(E)               

42.     

(A)  Hepatophyta        (B)    Bryophyta      (C)    Anthocerophyta

(D)    Pterophyta   (E)    Lycophyta  

43.    

(A)        (B)      (C)  

(D)      (E)  

44.  

    

(A)        (B)  

(C)     (D)  

(E)               

45.       

(A)        (B)    

(C)        (D)       

(E)     

46.    

(A)          (B)        (C)          (D)          (E)    

47.   DNA     

(A)    DNA          (B)  DNA       

(C)        (D)  DNA     

(E)   DNA     

48.    

(A)  Ichthyophis                   (B)  Lingula    

(C)               (D)  Lantana  

(E)  Sonneratia

49.       

(A)          (B)    

(C)          (D)     RNA     
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 ^10& ixhqla; .Ks;h 

m%Yak m;% jHQyh 

I m;%%h - ld,h ( meh 03hs' ^Bg wu;rj lshùï ld,h ñks;a;= 10 hs'&

  fuu m%%Yak m;%%h fldgia follska iukaú; fõ'

  A fldgi - m%%Yak oyhls' m%%Yak ish,a,g u ms<s;=re iemhsh hq;= h' tla  
    m%%Yakhlg ,l=Kq 25 ne.ska ,l=Kq 250ls'

  B fldgi - m%%Yak y;ls' m%%Yak mylg ms<s;=re iemhsh hq;= h' tla m%%Yakhlg 
    ,l=Kq 150 ne.ska ,l=Kq 750ls' 

  I m;%%h i|yd uqΩ ,l=Kq = 1000

II m;%%h     - ld,h ( meh 03hs' ^Bg wu;rj lshùï ld,h ñks;a;= 10 hs'&

 fuu m%%Yak m;%%h fldgia follska iukaú; fõ'

 A fldgi  - m%%Yak oyhls' m%%Yak ish,a,g u ms<s;=re iemhsh hq;= h' tla 
   m%%Yakhlg ,l=Kq 25 ne.ska ,l=Kq 250ls'

 B fldgi - m%%Yak y;ls' m%%Yak mylg ms<s;=re iemhsh hq;= h' tla m%%Yakhlg
   ,l=Kq 150 ne.ska ,l=Kq 750ls' 

    II m;%%h i|yd uqΩ ,l=Kq = 1000 

wjidk ,l=K .Kkh ls¯u ( I m;%h     = 1000
    II m;%h =   1000
       wjidk ,l=K =  2000 ÷ 20  =  100 
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m;%h 

fldgi 

.Ks; wNHqyk uQ,Or®uh Ndú;fhka ishÆ n Z i|yd 
n  1 hkak 5 ka fnfok nj idOkh 

 lrkak' 

x  3  2 x  wiudk;dj ;Dma; lrk x ys ishÆ ;d;a;aúl w.hkays l=,lh fidhkak.
ta khska x  3  2 x úi|kak.
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wd.kaâ igykl z  i  1 yd 
4

 Arg (z i) 3
 4

hk wjYH;d ;Dma; lrk z ixlSr®K ixLHd

 ksrEmKh lrk R fmfoi w∫re lrkak' 

 R fmfoi ;=< jQQ z i|yd" z + Im z ys Wm˙u w.h ,shd olajkak'

 

1
6

 lim 
x  0 x 

((8 + x) sin 2x 
1
3 2) nj fmkajkak'

w'fmd'i'^W'fm<& úNd.h -‐ 2019 iy bka miqj meje;afjk úNd. i|yd m%Yak m;% jHQyh yd uQ,dlD;s m%Yak -‐  ixhqla; .Ks;h



-118-
- 118 -

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

P  (4 cos 3 sin ,laIHfhys ° x
16

y
 9 = 1 b,smaihg w|skq ,nk iamr®Ylfha iólrKh 

 x
4

cos  y
3

sin  = 1 nj fmkajkak' 

 P ys° by; b,smaihg w|skq ,nk wNs,ïNh (0,    7
6

) ,laIHh yryd hk m˙†   (0 < 
2

) ys 

 w.h fidhkak.

[ [5
3

4
3

tan tan  (     ) + x
2

hkak x úIfhys wjl,kh lrkak' ta khska       dx 
5 + 4 sin x

fidhkak.
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y =   x
x2+ 9

jl%%fhka o x = 3 ir, fr®Ldj yd x wlaIh u.ska o wdjD; jQQ fmfoi S hehs .ksuq ^rEmh 

 n,kak&' x wlaIh jgd fr®ähk j,ska S N%%uKh ls¯fuka ckkh jk >k jia;=fõ m˙udj

 (1        )4     
nj fmkajkak'    

3

S

x

y

O

,laIHh yryd hk úp,H ir, fr®Ldjla x wlaIh yd y wlaIh ms<sfj<ska P yd Q ,laIH 

 j,° yuqfõ' PQ ys uOH ,laIH R fõ' R ,laIHh x + 2y = 2xy  jl%%h u; msysgk nj fmkajkak' 
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9.   (0,  0)  yd (0,  2)  ,laIH yryd hk x2  + y2       2x + 4y     6  = 0 jD;a;fhys m˙êh iuÉf√okh lrk 

 jD;a;fha iólrKh fidhkak.

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

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

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

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

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

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

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

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

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

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

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

10.   3 cos  x sin x hkak  R cos   (x+ )  wdldrfhka m%%ldY lrkak; fuys R > 0  yd  0   <   < 2 fõ' 

 ta khska" 3 cos  2x sin 2x + 1  = 0 iólrKh úi|kak'

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

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

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

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

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

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

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

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

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

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

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

   ................................................................................................................................................................
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fldgi 

11. (a) a yd b hkq m%Nskak ;d;a;aúl ixLHd folla hehs .ksuq' x2  + 2bx +2ab = a2 iólrKfhys uQ,

 ;d;a;aúl yd m%Nskak nj fmkajkak' 

 a b yd a u kï muKla by; iólrKfha uQ, jk  yd   folu ksYaY=kH jk nj 

 fmkajkak' 

 ±ka a b yd a  hehs is;uq'  yd  iajlSh uQQ, f,i jQQ jr®.c iólrKh fidhkak' 
 

     (b) f (x) hkq ud;%%h 2 g jeä nyqmohla hehs o p  yd q hkq m%Nskak ;d;a;aúl ixLHd hehs o .ksuq' fYaI 

 m%fïhh fojrla fh°fuka f (x) hkak (x p)(x q) j,ska fn¥ úg fYaIh f (q f (p)
    q p

(x p) + f  (p) nj 

 fmkajkak'  
 g(x) = x3  + ax2 +bx + 1 hehs .ksuq; fuys a, b R fõ' (x ka g(x) fn¥ úg fYaIh" (x ka 

 th fn¥ úg ,efnk fYaIh fuka f;.=Khla nj (x x ka  g(x) fn¥ úg fYaIh kx + 5  jk 

 nj o ° we;; fuys k  R fõ' a, b yd k ys w.hka fidhkak' 

(a) x  (2x   )1
2x

ys m%idrKfha x j,ska iajdh;a; moh nj fmkajkak' 

(b) fjkia m˙idOk jdr®;d iys; flá≥r Odjlhka  fokl= w;=˙ka Odjlhska  fokl=f.ka
  iukaú; iydh †ùfï lKavdhula f;dard .; hq;=j we;' Tjqka w;=˙ka wvq;u olaI;d fmkajd 
  we;s l%Svlhd f;dard .;fyd;a jeä;u olaI;d fmkajd we;s l%Svlhd o f;dard .kq ,efí' tfia 
  kuq;a wvq;u olaI;d fmkajd we;s l%Svlhd f;dard fkdf.k jeä;u olaI;d fmkajd we;s l%%Svlhd 
  f;dard .; yelsh' fuf,i idod .; yels fjkia iydh †ùfï lKavdhï .Kk fidhkak'

(c) r Z i|yd 
r r 

2r 5
 yd f (r)

r
r 

hehs .ksuq; fuys iy hkq ;d;a;aúl 

  ksh; fõ' r Z i|yd f(r) f r jk m˙† yd ys w.hka fidhkak'

   n Z i|yd 
r = 1

n  
 hehs .ksuq' n Z i|yd 1

4
2n 1
n 

nj fmkajkak' 

r 1

 
wm˙ñ; fY%aKsh wNsid˙ nj wfmdaykh lr tys ftlHh fidhkak'

13. (a) a,  b, c  R hehs .ksuq' ;jo  A = (1    2     1
a    3                               ,   B = ( )2    b     1

b   1     c              yd C = ( )c   2a + c
1       b hehs o .ksuq' 

 ABT = C jk m˙† a, b yd c ys w.hka fidhkak'  

 a,  b  yd c ys fuu w.hka i|yd (CT)  
fidhd" ta khskaa"  C  P CT = 5C jk m˙† jQ P kHdih

 fidhkak'

(b) Ok ksÅ,uh or®Ylhla i|yd jQ o uqjdjr® m%fïhh Ndú; lrñka" z  cos  + i  sin  kï

z n  cos   n  i  sin  n  nj fmkajkak  fuys R yd n Z fõ'

3 1+ i yd 3 + i  hk tla tla ixlSr®K ixLHd r (cos + i sin  ) wdldrfhka m%ldY lrkak  

  fuys r yd fõ' 

m, n Z hehs .ksuq' 
1+ i 3 n 

3 + i m 
kï n  m yd n  k nj fmkajkak  fuys k Z fõ'
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14. (a) x   i|yd f (x) =  (x + 1)
 (x + 2)2

 
  hehs .ksuq' f (x) ys jHq;amkakh jQQ f (x) hkak x    i|yd 

 f (x) =   x
 (x + 2)3

 
  u.ska fokq ,nk nj fmkajkak'  

 x    i|yd   f (x) = 2(x  1) 
(x + 2)4

 
  nj ° we;; fuys    f (x) u.ska f(x) ys fofjks jHq;amkakh olajhs' 

 iamr®fYdakauqL" yereï ,laIHh yd k;sjr®;k ,laIHh olajñka y = f (x) ys m%ia;drfha o< igykla 

 w|skak' 

(b) f.dvke.s,a,l isria ì;a;shl isg m  ≥rlska" m la Wi jegla we;' rEmfha olajd we;s m˙†" 

  bKsu.la tys my< fl<jr ;sria fmdf<dj u; we;sj jegg hka;ï by<ska f.dia ì;a;sh lrd <`.d

  fõ' bKsuf.ys †. m hehs o bKsu. ;sri iuÛ idok fldaKh hehs o .ksuq' hkak ys 

  Y%%s;hla f,i m%%ldY lrkak'                 

y m

  
                                           

dy
d

=  0 jkafka = tan  2
3( ) u kï muKla nj fmkajkak'

iq≥iq m%%dka;r;=< dy
d

ys ,l=K ie,lSfuka" flá;u tjka 

  bKsuf.ys †. fidhkak'

(a) Nskak Nd. weiqfrka 
          4
(x  1) (x + 1)2

hkak m%%ldY lrkak' 

ta khskaa" 
            1
(1  e x) (1  ex) 2

dx fidhkak' 

(b) fldgia jYfhka wkql,kh Ndú;fhka x2 (sinx + 2cosx) dx fidhkak'

(c)
0 0

x  f (sin x) dx =  f (sin x) dx
2

iQQ;%%h msysgqjkak' 

ta khskA" 

0

 x  sin x    
 (2 sin2x)  

2

4
dx =  nj fmkajkak' 

16.  A hehs o l hkq  x + y  = 7 u.ska fokq ,nk ir, fr®Ldj hehs o .ksuq'

 ABC  = ACB  = tan (7) jk m˙† l u; jQQ B yd C ,laIHj, LKavdxl fidhkak' 

 ;jo BAC fldaKfhys iuÉf√olh jk m ys iólrKh fidhkak' 

 BC úIalïNhla f,i jQQ jD;a;fhys iólrKh ,shd olajd ta khska B yd C yryd hk ´kEu 

 jD;a;hl iólrKh mrdñ;shla weiqfrka ,shd olajkak' 

      A, B yd C ,laIHh yryd hk S jD;a;fhys iólrKh wfmdaykh lrkak' 

 S jD;a;fha yd m ir, fr®Ldfõ f√ok ,laIHj, LKavdxl o fidhkak' 
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cos x cos 3x + sin x sin 3x = cos 2x  nj fmkajkak' 

  ta khska"  cos  x cos 3x + sin  x sin 3x) = 1 úi|kak' 

ABC hkq ;%%sfldaKhla hehs .ksuq' BC u; D yd E ,laIH f.k we;af;a BD : DE : EC = 1 : 2 : 3 jk

  m˙† h' ;jo BAD^ DAE^ yd EAĈ hehs .ksuq' iq≥iq ;%%sfldaK i|yd ihska kS;sh 

  Ndú;fhka sin( ) sin( ) = 5 sin  sin nj fmkajkak'

x  y  yd z  hehs .ksuq' sin  x + sin  y + sin  z = kï" 

  x x2 + y y2 + z z2 = xyz  nj fmkajkak'

*  *  * 
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m;%h 

fldgi 

ialkaO yd jQQ wxY= folla iqug ;sria fïihla u; ms<sfj<ska yd

PII 

Part A 

1.  Two particles of masses m and km, respectively move towards each other on a smooth 

horizontal table with speeds u and 
3

2u
 respectively. Given that the particles move with equal 

speeds 
2

u
away from each other after their direct impact, show that the coefficient of 

restitution is 
5

3
, and that the value of  k is 

7
9

. 

2.  A particle of mass m kg rests on a rough horizontal table. It is connected by a light 

inextensible sting which is perpendicular to the edge of the table and which passes over a 

small smooth pulley fixed at the edge of the table, to a particle of mass 2m which hangs 

freely under gravity. The coefficient of friction between the mass m and the table is 
4

1
. Show 

that the tension in the string as the system starts from rest, is mg
6

5
. 

 

3.    A light rod AB has two particles of masses m and 2m, respectively attached to the two ends  

A and B. The rod is held at rest in a horizontal position with its middle point C smoothly 

hinged to a fixed point, and the rod then moves in a vertical plane making an angle  with 

the horizontal at time t. Using the principle of conservation of energy, show that the angular 

speed of the rod is given by 
a

g
dt
d

3
sin2

= . 

 

4.    Two cars A and B move along a straight road in parallel lanes in the same direction. At time 

,0=t  the speeds of A and B are u and ,
4
u

 respectively. The car A moves with the same 

constant speed u and the car B moves with constant acceleration  until it reaches the speed 

4
5u

 
at Tt =  and maintains that speed afterwards. In the same diagram, sketch the velocity 

time graphs for the motions of the car A and the car B until B overtakes A. Hence, find the 

time at which the speeds of the cars are equal. 

fõ.j,ska tlsfkl 

 foig p,kh fõ' tajdfha ir, .egqfuka wk;=rej wxY= iudk 

PII 

Part A 

1.  Two particles of masses m and km, respectively move towards each other on a smooth 

horizontal table with speeds u and 
3

2u
 respectively. Given that the particles move with equal 

speeds 
2

u
away from each other after their direct impact, show that the coefficient of 

restitution is 
5

3
, and that the value of  k is 

7
9

. 

2.  A particle of mass m kg rests on a rough horizontal table. It is connected by a light 

inextensible sting which is perpendicular to the edge of the table and which passes over a 

small smooth pulley fixed at the edge of the table, to a particle of mass 2m which hangs 

freely under gravity. The coefficient of friction between the mass m and the table is 
4

1
. Show 

that the tension in the string as the system starts from rest, is mg
6

5
. 

 

3.    A light rod AB has two particles of masses m and 2m, respectively attached to the two ends  

A and B. The rod is held at rest in a horizontal position with its middle point C smoothly 

hinged to a fixed point, and the rod then moves in a vertical plane making an angle  with 

the horizontal at time t. Using the principle of conservation of energy, show that the angular 

speed of the rod is given by 
a

g
dt
d

3
sin2

= . 

 

4.    Two cars A and B move along a straight road in parallel lanes in the same direction. At time 

,0=t  the speeds of A and B are u and ,
4
u

 respectively. The car A moves with the same 

constant speed u and the car B moves with constant acceleration  until it reaches the speed 

4
5u

 
at Tt =  and maintains that speed afterwards. In the same diagram, sketch the velocity 

time graphs for the motions of the car A and the car B until B overtakes A. Hence, find the 

time at which the speeds of the cars are equal. 

fõ.j,ska tlsfklska bj;g

 p,kh jk nj ° we;' m%%;Hd.;s ix.=Klh 

PII 

Part A 

1.  Two particles of masses m and km, respectively move towards each other on a smooth 

horizontal table with speeds u and 
3

2u
 respectively. Given that the particles move with equal 

speeds 
2

u
away from each other after their direct impact, show that the coefficient of 

restitution is 
5

3
, and that the value of  k is 

7
9

. 

2.  A particle of mass m kg rests on a rough horizontal table. It is connected by a light 

inextensible sting which is perpendicular to the edge of the table and which passes over a 

small smooth pulley fixed at the edge of the table, to a particle of mass 2m which hangs 

freely under gravity. The coefficient of friction between the mass m and the table is 
4

1
. Show 

that the tension in the string as the system starts from rest, is mg
6

5
. 

 

3.    A light rod AB has two particles of masses m and 2m, respectively attached to the two ends  

A and B. The rod is held at rest in a horizontal position with its middle point C smoothly 

hinged to a fixed point, and the rod then moves in a vertical plane making an angle  with 

the horizontal at time t. Using the principle of conservation of energy, show that the angular 

speed of the rod is given by 
a

g
dt
d

3
sin2

= . 

 

4.    Two cars A and B move along a straight road in parallel lanes in the same direction. At time 

,0=t  the speeds of A and B are u and ,
4
u

 respectively. The car A moves with the same 

constant speed u and the car B moves with constant acceleration  until it reaches the speed 

4
5u

 
at Tt =  and maintains that speed afterwards. In the same diagram, sketch the velocity 

time graphs for the motions of the car A and the car B until B overtakes A. Hence, find the 

time at which the speeds of the cars are equal. 

nj;a ys w.h

PII 

Part A 

1.  Two particles of masses m and km, respectively move towards each other on a smooth 

horizontal table with speeds u and 
3

2u
 respectively. Given that the particles move with equal 

speeds 
2

u
away from each other after their direct impact, show that the coefficient of 

restitution is 
5

3
, and that the value of  k is 

7
9

. 

2.  A particle of mass m kg rests on a rough horizontal table. It is connected by a light 

inextensible sting which is perpendicular to the edge of the table and which passes over a 

small smooth pulley fixed at the edge of the table, to a particle of mass 2m which hangs 

freely under gravity. The coefficient of friction between the mass m and the table is 
4

1
. Show 

that the tension in the string as the system starts from rest, is mg
6

5
. 

 

3.    A light rod AB has two particles of masses m and 2m, respectively attached to the two ends  

A and B. The rod is held at rest in a horizontal position with its middle point C smoothly 

hinged to a fixed point, and the rod then moves in a vertical plane making an angle  with 

the horizontal at time t. Using the principle of conservation of energy, show that the angular 

speed of the rod is given by 
a

g
dt
d

3
sin2

= . 

 

4.    Two cars A and B move along a straight road in parallel lanes in the same direction. At time 

,0=t  the speeds of A and B are u and ,
4
u

 respectively. The car A moves with the same 

constant speed u and the car B moves with constant acceleration  until it reaches the speed 

4
5u

 
at Tt =  and maintains that speed afterwards. In the same diagram, sketch the velocity 

time graphs for the motions of the car A and the car B until B overtakes A. Hence, find the 

time at which the speeds of the cars are equal. 

nj;a fmkajkak' 

rΩ ;sria fïihla u; ;nd we;s ialkaOh jQQ wxY=jla" fïifha odrhg

 ,ïnj odrfha iúlr we;s l=vd iqug lmamshla Wäka hk ieye,aÆ

 wú;kH ;ka;=jlska ksoyfiaa t,af,k ialkaOh jQ wxY=jlg iïnkaO 

 lrkq ,efí' ;ka;=j we° ;sìh ° moaO;sh ksYap,;djfha isg uqody˙kq  

 ,efí' ialkaOh jQQ wxY=j yd fïih w;r >r®IK ix.=Klh 

PII 

Part A 

1.  Two particles of masses m and km, respectively move towards each other on a smooth 

horizontal table with speeds u and 
3

2u
 respectively. Given that the particles move with equal 

speeds 
2

u
away from each other after their direct impact, show that the coefficient of 

restitution is 
5

3
, and that the value of  k is 

7
9

. 

2.  A particle of mass m kg rests on a rough horizontal table. It is connected by a light 

inextensible sting which is perpendicular to the edge of the table and which passes over a 

small smooth pulley fixed at the edge of the table, to a particle of mass 2m which hangs 

freely under gravity. The coefficient of friction between the mass m and the table is 
4

1
. Show 

that the tension in the string as the system starts from rest, is mg
6

5
. 

 

3.    A light rod AB has two particles of masses m and 2m, respectively attached to the two ends  

A and B. The rod is held at rest in a horizontal position with its middle point C smoothly 

hinged to a fixed point, and the rod then moves in a vertical plane making an angle  with 

the horizontal at time t. Using the principle of conservation of energy, show that the angular 

speed of the rod is given by 
a

g
dt
d

3
sin2

= . 

 

4.    Two cars A and B move along a straight road in parallel lanes in the same direction. At time 

,0=t  the speeds of A and B are u and ,
4
u

 respectively. The car A moves with the same 

constant speed u and the car B moves with constant acceleration  until it reaches the speed 

4
5u

 
at Tt =  and maintains that speed afterwards. In the same diagram, sketch the velocity 

time graphs for the motions of the car A and the car B until B overtakes A. Hence, find the 

time at which the speeds of the cars are equal. 

fõ' 

 ;ka;=fõ wd;;sh 

PII 

Part A 

1.  Two particles of masses m and km, respectively move towards each other on a smooth 

horizontal table with speeds u and 
3

2u
 respectively. Given that the particles move with equal 

speeds 
2

u
away from each other after their direct impact, show that the coefficient of 

restitution is 
5

3
, and that the value of  k is 

7
9

. 

2.  A particle of mass m kg rests on a rough horizontal table. It is connected by a light 

inextensible sting which is perpendicular to the edge of the table and which passes over a 

small smooth pulley fixed at the edge of the table, to a particle of mass 2m which hangs 

freely under gravity. The coefficient of friction between the mass m and the table is 
4

1
. Show 

that the tension in the string as the system starts from rest, is mg
6

5
. 

 

3.    A light rod AB has two particles of masses m and 2m, respectively attached to the two ends  

A and B. The rod is held at rest in a horizontal position with its middle point C smoothly 

hinged to a fixed point, and the rod then moves in a vertical plane making an angle  with 

the horizontal at time t. Using the principle of conservation of energy, show that the angular 

speed of the rod is given by 
a

g
dt
d

3
sin2

= . 

 

4.    Two cars A and B move along a straight road in parallel lanes in the same direction. At time 

,0=t  the speeds of A and B are u and ,
4
u

 respectively. The car A moves with the same 

constant speed u and the car B moves with constant acceleration  until it reaches the speed 

4
5u

 
at Tt =  and maintains that speed afterwards. In the same diagram, sketch the velocity 

time graphs for the motions of the car A and the car B until B overtakes A. Hence, find the 

time at which the speeds of the cars are equal. 

 nj fmkajkak' 
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†. jQ ieye,aÆ oKavl yd foflf<jrg  ms<sfj<ska 

  ialkaO yd jQ wxY= folla iïnkaO lr we;'  oKafâ

 uOH ,laIHh wp, ,laIHhlg iqug f,i wiõ lr ;sria 

 msysàul w,ajd ;nd ksYap,;dfõ isg uqody˙kq ,efí' 

 ^rEmh n,kak'& Yla;s ixia:ß;s uQQ,Or®uh fh°fuka oKav 

 ;sri iu`. fldaKhla idok úg tla tla wxY=fõ fõ.h 

 nj fmkajkak'

 

yd fudagr® r: folla" iDcq udr®.hl iudka;r ux;Sre foll tlu †Ydjg p,kh fõ' 

 ld,fha ° yd ms<sfj<ska yd 

PII 

Part A 

1.  Two particles of masses m and km, respectively move towards each other on a smooth 

horizontal table with speeds u and 
3

2u
 respectively. Given that the particles move with equal 

speeds 
2

u
away from each other after their direct impact, show that the coefficient of 

restitution is 
5

3
, and that the value of  k is 

7
9

. 

2.  A particle of mass m kg rests on a rough horizontal table. It is connected by a light 

inextensible sting which is perpendicular to the edge of the table and which passes over a 

small smooth pulley fixed at the edge of the table, to a particle of mass 2m which hangs 

freely under gravity. The coefficient of friction between the mass m and the table is 
4

1
. Show 

that the tension in the string as the system starts from rest, is mg
6

5
. 

 

3.    A light rod AB has two particles of masses m and 2m, respectively attached to the two ends  

A and B. The rod is held at rest in a horizontal position with its middle point C smoothly 

hinged to a fixed point, and the rod then moves in a vertical plane making an angle  with 

the horizontal at time t. Using the principle of conservation of energy, show that the angular 

speed of the rod is given by 
a

g
dt
d

3
sin2

= . 

 

4.    Two cars A and B move along a straight road in parallel lanes in the same direction. At time 

,0=t  the speeds of A and B are u and ,
4
u

 respectively. The car A moves with the same 

constant speed u and the car B moves with constant acceleration  until it reaches the speed 

4
5u

 
at Tt =  and maintains that speed afterwards. In the same diagram, sketch the velocity 

time graphs for the motions of the car A and the car B until B overtakes A. Hence, find the 

time at which the speeds of the cars are equal. 

fõ.j,ska md,ula miq lr hhs' fudagr® r:h tu ksh; 

 fõ.fhkau p,kh jk w;r fudagr® r:h ld,fha ° fõ.h 

PII 

Part A 

1.  Two particles of masses m and km, respectively move towards each other on a smooth 

horizontal table with speeds u and 
3

2u
 respectively. Given that the particles move with equal 

speeds 
2

u
away from each other after their direct impact, show that the coefficient of 

restitution is 
5

3
, and that the value of  k is 

7
9

. 

2.  A particle of mass m kg rests on a rough horizontal table. It is connected by a light 

inextensible sting which is perpendicular to the edge of the table and which passes over a 

small smooth pulley fixed at the edge of the table, to a particle of mass 2m which hangs 

freely under gravity. The coefficient of friction between the mass m and the table is 
4

1
. Show 

that the tension in the string as the system starts from rest, is mg
6

5
. 

 

3.    A light rod AB has two particles of masses m and 2m, respectively attached to the two ends  

A and B. The rod is held at rest in a horizontal position with its middle point C smoothly 

hinged to a fixed point, and the rod then moves in a vertical plane making an angle  with 

the horizontal at time t. Using the principle of conservation of energy, show that the angular 

speed of the rod is given by 
a

g
dt
d

3
sin2

= . 

 

4.    Two cars A and B move along a straight road in parallel lanes in the same direction. At time 

,0=t  the speeds of A and B are u and ,
4
u

 respectively. The car A moves with the same 

constant speed u and the car B moves with constant acceleration  until it reaches the speed 

4
5u

 
at Tt =  and maintains that speed afterwards. In the same diagram, sketch the velocity 

time graphs for the motions of the car A and the car B until B overtakes A. Hence, find the 

time at which the speeds of the cars are equal. 

 jk ;=re ksh; ;ajrKfhka 

 p,kh ù miqj tu fõ.h mj;ajd f.k hhs' fudagr® r:fha yd fudagr® r:fha p,s;h i|yd 

 m%fõ. - ld, m%%ia;drj, o< igyka tlu rEmhl w¢kak' ta khska u.ska miqlr hEug .;jk 

 ld,h kSr®Kh ls¯ug iólrKla ,nd .kak' 
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ialkaOh fuá%la fgdka la jQ ≥ï˙hla" iDcq iu;,d ≥ï˙h udr®.hla †f.a ksh; fõ.fhka 

 p,kh jk w;r p,s;hg m%;sfrdaOh fuá%la fgdka tllg fõ' ≥ï˙fha cjh" lsf,da fjdÜj,ska 

 fidhkak' ialkaOh fuá%la fgdka la jQ msgqmi ue†˙h .s,syS hk w;r tka‚fï m%lr®IK n,h

 fkdfjkiaj mj;S' ≥ï˙fha b;s˙ fldgfiys ;ajrKh fidhkak'  

iqmqre≥ wxlkfhka" wp, uQ,hla wkqnoaOfhka yd ,laIH ;=kl msysgqï ffoYsl ms<sfj<ska 

 4i + j i + j yd i + 5j fõ' fuys yd Ok ksh; fõ' p;=ri%fha úlr®K †.ska

 iudk yd tlsfklg ,ïn fõ' i yd j weiqfrka 

5.    A train of mass 300 metric tons is moving in a straight level track, with constant speed          

15   m s-1 and the resistances to motion is 50 N per ton. Find the power of the train in 

kilowatts.  

Rear coach of mass 50 tons gets dislodged and the tractive force of the engine is unaltered. 

Show that the acceleration of the remaining portion of the train is 1 cm s-2 and that the rear 

coach comes to rest after moving a distance 2250 m. 
 

6.    In usual notation, let ji +4 , ji µ+  and ji 5+  be the position vectors of three points A, B 

and C  respectively, with respect to a fixed origin O, where  and µ are positive constants. 

The diagonals of the quadrilateral OABC are equal and perpendicular to each other. Write 

down  AB  in terms of i  and .j  Using vectors, show that 4=  and .3=µ  

 

7.   A smooth uniform rod AB of length 2a and weight W which goes through a small light 

smooth ring  P  has its end A on a smooth horizontal ground and the other end B in contact 

with a smooth vertical wall. The rod is kept in equilibrium, at an angle 60 to the horizontal, 

in a vertical plane perpendicular to the wall by a light inextensible string which connects the 

ring to the O point shown in the diagram. Show that 90ˆ =APO and write an equation or 

equations to determine the tension of the string.  

 
 

8. A particle of mass m is placed on a rough plane inclined at an angle  to the horizontal 

satisfying the condition that µ>tan , where µ  is the coefficient of friction. The particle is 

held in equilibrium with a force P applied upwards to the particle along a line of greatest 

slope of the plane. Show that )cos(sin)cos(sin µµ +mgPmg . 

 

9. Find the probability that the sum of the number of dots obtained in at most 3 tosses of an 

unbiased standard die with 1, 2, 3, 4, 5, and 6 dots marked on its six faces is exactly 6.  

 

10. The mean and the mode of the set of seven numbers a, b, 4, 5, 7, 4 and 5 are equal, where a 

and b are positive integers. Find the values of a and b, and show that the variance of the 

seven numbers is 
7
6

. 
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5.    A train of mass 300 metric tons is moving in a straight level track, with constant speed          

15   m s-1 and the resistances to motion is 50 N per ton. Find the power of the train in 

kilowatts.  

Rear coach of mass 50 tons gets dislodged and the tractive force of the engine is unaltered. 

Show that the acceleration of the remaining portion of the train is 1 cm s-2 and that the rear 

coach comes to rest after moving a distance 2250 m. 

 

6.    In usual notation, let ji 43 + , j  and ji 43 +  be the position vectors of three points A, B 

and C  respectively, with respect to a fixed origin O, where  is a real constant. Show that 

the diagonals of the quadrilateral OABC intersect orthogonally. Find values of  such that 

ABC  is an  equilateral triangle.  
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with a smooth vertical wall. The rod is kept in equilibrium, at an angle 60 to the horizontal, 

in a vertical plane  perpendicular to the wall by a light inextensible string which connects 

the point O to the ring, where O is the point at which the plane  meets the common edge of 

ground and the wall. Show that 90ˆ =APO .  

Let C be the point such that OACB is a rectangle. By taking moments about C, find the tension 

of the string. [Assume that the perpendicular distance from C  to the string is
2
a

.]  

8. A particle of mass m is placed on a rough plane inclined at an angle  to the horizontal 

satisfying the condition µ>tan , where µ  is the coefficient of friction. The particle is 

held in equilibrium with a force P applied upwards to the particle along a line of greatest 

slope of the plane. Show that )cos(sin)cos(sin µµ +mgPmg . 

 

9. Find the probability that the sum of the number of dots obtained in at most 3 tosses of an 

unbiased standard die with 1, 2, 3, 4, 5, and 6 dots marked on its six faces is exactly 6.  
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10.     a,  b,  4,  5,  7,  4  yd  5  hk ixLHd yf;ys uOHkh yd ud;h iudk fõ' fuys a  yd b  hkq Ok ksÅ,

 fõ' a  yd b  ys w.hka fidhd ixLHd yf;ys úp,;dj    

5.    A train of mass 300 metric tons is moving in a straight level track, with constant speed          

15   m s-1 and the resistances to motion is 50 N per ton. Find the power of the train in 

kilowatts.  

Rear coach of mass 50 tons gets dislodged and the tractive force of the engine is unaltered. 

Show that the acceleration of the remaining portion of the train is 1 cm s-2 and that the rear 

coach comes to rest after moving a distance 2250 m. 
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and C  respectively, with respect to a fixed origin O, where  and µ are positive constants. 

The diagonals of the quadrilateral OABC are equal and perpendicular to each other. Write 

down  AB  in terms of i  and .j  Using vectors, show that 4=  and .3=µ  

 

7.   A smooth uniform rod AB of length 2a and weight W which goes through a small light 

smooth ring  P  has its end A on a smooth horizontal ground and the other end B in contact 

with a smooth vertical wall. The rod is kept in equilibrium, at an angle 60 to the horizontal, 

in a vertical plane perpendicular to the wall by a light inextensible string which connects the 

ring to the O point shown in the diagram. Show that 90ˆ =APO and write an equation or 

equations to determine the tension of the string.  

 
 

8. A particle of mass m is placed on a rough plane inclined at an angle  to the horizontal 

satisfying the condition that µ>tan , where µ  is the coefficient of friction. The particle is 

held in equilibrium with a force P applied upwards to the particle along a line of greatest 

slope of the plane. Show that )cos(sin)cos(sin µµ +mgPmg . 
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11. (a) ;sria fmdf<dj u; jQ O ,laIHhl isg" ;srig 

11. (a) A particle projected from a point O on a horizontal ground with a velocity gau 2=  

making an angle <<
2

0  to the horizontal, moves under gravity and hits a target at a 

point P. The horizontal and vertical distances of P measured from O are a and ka, 

respectively, where k is a constant (see the figure). Show that 014tan4tan2 =++ k  

and deduce that 
4
3

k .  

       Now, let 
16
11

=k . Show that the angle between the two possible directions of projection is 

19
4

tan 1 . 

 

 

 (b)  An airport  A is situated at an angle  East of South, at a distance d from an airport B.  

       On a certain day an air plane flies directly from A to B with a speed u relative to the wind 

which blows from North at a velocity )( uv < . Sketch the velocity triangle for this flight, and 

show that the time taken to fly from A to B is 
cossin222 vvu

d
.  

       On the following day, the plane flies back directly from B to A with a speed 
2
u

 relative to 

the wind which blows from South at a velocity 
2
v

. Sketch the velocity triangle for the return 

journey and show that the time taken to fly from B to A is twice as much as the time taken 

from A to B. 
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The triangle ABC in the given figure represents a vertical cross section through the centre 

gravity of a uniform smooth wedge of mass m3 . The line AB is a line of greatest slope of 

the face containing it. Also 
3

ˆ =CAB  and aAB = . The wedge is placed with the face 

containing  AC on a smooth horizontal floor. A particle of mass m is placed at the point A 

and given a velocity u along AB . Assuming that the particle does not leave the wedge, 

find the time taken by the particle to come to rest relative to the wedge and show that the 

speed of the wedge at this instant is         .  

Now, suppose that the particle gets glued to the wedge in this position. Find the time  

taken by the wedge with the particle glued to move a distance a from the instant the 

particle got glued to the wedge. 

 

(b) A bead P of mass m is free to move on a smooth circular wire of radius  a  and centre O 

which is fixed in a vertical plane. The bead is held at the upper-most point A of the wire 

and released from a slightly displaced position. Show that the speed v of the bead when 

OP has turned through an angle  is given by )cos1(22 = gav . Also show that 

reaction on the bead changes its direction when 
3
2

cos = . 
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and released from a slightly displaced position. Show that the speed v of the bead when 

OP has turned through an angle  is given by )cos1(22 = gav . Also show that 

reaction on the bead changes its direction when 
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The triangle ABC in the given figure represents a vertical cross section through the centre 

gravity of a uniform smooth wedge of mass m3 . The line AB is a line of greatest slope of 

the face containing it. Also 
3

ˆ =CAB . The wedge is placed with the face containing  AC 

on a smooth horizontal floor. A particle of mass m is placed at the point A and given a 

velocity u along AB . Assuming that the particle does not leave the wedge, find the time 

taken by the particle to come to rest relative to the wedge.         .  

Now, suppose that the particle gets glued to the wedge in this position. Given that the 

speed of the wedge at this instant is ,
8
u

 find the time taken by the wedge with the particle 

glued to it to move a further distance d. 

 

(b) A bead P of mass m is free to move on a smooth circular wire of radius  a  and centre O 

which is fixed in a vertical plane. The bead is held at the upper-most point A of the wire 

and released from a slightly displaced position. Show that the speed v of the bead when 

OP has turned through an angle  is given by ).cos1(22 = gav   

 Find the speed of the bead and the reaction on it when the bead reaches the lowest point 

B.  

As P reaches the point B, it collides and coalesces with another bead of mass m  which is 

at rest at B. Show that the composite bead Q comes to instantaneous rest when OQ has 

turned through an angle 
3

. 
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11. (a) A particle projected from a point O on a horizontal ground with a velocity gau 2=  

making an angle <<
2

0  to the horizontal, moves under gravity and hits a target at a 

point P. The horizontal and vertical distances of P measured from O are a and ka, 

respectively, where k is a constant (see the figure). Show that 014tan4tan2 =++ k  

and deduce that 
4
3

k .  

       Now, let 
16
11

=k . Show that the angle between the two possible directions of projection is 

19
4

tan 1 . 

 

 

 (b)  An airport  A is situated at an angle  East of South, at a distance d from an airport B.  

       On a certain day an air plane flies directly from A to B with a speed u relative to the wind 

which blows from North at a velocity )( uv < . Sketch the velocity triangle for this flight, and 

show that the time taken to fly from A to B is 
cossin222 vvu

d
.  

       On the following day, the plane flies back directly from B to A with a speed 
2
u

 relative to 

the wind which blows from South at a velocity 
2
v

. Sketch the velocity triangle for the return 

journey and show that the time taken to fly from B to A is twice as much as the time taken 

from A to B. 
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13.  One end of a light elastic string of natural length  a and modulus mg is attached to a fixed 
point O. Two equal particles, each of mass m are fastened together to the other end P, and 
the system hangs in equilibrium. Show that the extension of the string in this position is 2a.  
 
Now, one of the particles gets gently detached and the remaining particle of mass m, still 
attached to the end of the string begins to move. Obtain the equation satisfied by  the length 

x of the string  as .0)2( =+ ax
a
g

x   

Re-writing this equation in the form ,02 =+ XX where ,2

a
g

=  and ,2axX =  identify 

the centre C of simple harmonic oscillations.  

 Assuming the formula )( 2222 XAX = , find the amplitude A of this simple harmonic 

motion.  
  
At the point C, a vertical impulse is applied to the particle so that its velocity is doubled. 
Show that the equation of motion, while the string is taut, remains the same and that the 

amplitude of this motion  is a5 .  

Hence show that the string becomes slack after a total time +
5

2
sin

2
1

g
a

. 

Find the speed of the particle at the instant when the string becomes slack. 
 

 

14. (a) Let PQRS be a parallelogram and  T  be the point on QR such that 1:2: =TRQT .  

           Also, let aPQ =  and bPS = . Express PR  and ST in terms of a  and b . 

           

Let U be the point of intersection of  PR and ST. Suppose that  PRPU = and 

STSU µ= , where  and µ are scalar constants. By considering the triangle PSU, show 

that 01
3

)( =++ ba
µµ  and deduce that 

4
3

== µ . 
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At the point C, a vertical impulse is applied to the particle so that its velocity is doubled. 
Show that the equation of motion, while the string is taut, remains the same and that the 

amplitude of this motion  is a5 .  

Hence show that the string becomes slack after a total time +
5

2
sin

2
1

g
a

. 

Find the speed of the particle at the instant when the string becomes slack. 
 

 

14. (a) Let PQRS be a parallelogram and  T  be the point on QR such that 1:2: =TRQT .  

           Also, let aPQ =  and bPS = . Express PR  and ST in terms of a  and b . 

           

Let U be the point of intersection of  PR and ST. Suppose that  PRPU = and 

STSU µ= , where  and µ are scalar constants. By considering the triangle PSU, show 

that 01
3

)( =++ ba
µµ  and deduce that 

4
3

== µ . 

 

 

 

 

 

13.  One end of a light elastic string of natural length  a and modulus mg is attached to a fixed 
point O. Two equal particles, each of mass m are fastened together to the other end P, and 
the system hangs in equilibrium. Show that the extension of the string in this position is 2a.  
 
Now, one of the particles gets gently detached and the remaining particle of mass m, still 
attached to the end of the string begins to move. Obtain the equation satisfied by  the length 

x of the string  as .0)2( =+ ax
a
g

x   

Re-writing this equation in the form ,02 =+ XX where ,2

a
g

=  and ,2axX =  identify 

the centre C of simple harmonic oscillations.  

 Assuming the formula )( 2222 XAX = , find the amplitude A of this simple harmonic 

motion.  
  
At the point C, a vertical impulse is applied to the particle so that its velocity is doubled. 
Show that the equation of motion, while the string is taut, remains the same and that the 

amplitude of this motion  is a5 .  

Hence show that the string becomes slack after a total time +
5

2
sin

2
1

g
a

. 

Find the speed of the particle at the instant when the string becomes slack. 
 

 

14. (a) Let PQRS be a parallelogram and  T  be the point on QR such that 1:2: =TRQT .  

           Also, let aPQ =  and bPS = . Express PR  and ST in terms of a  and b . 

           

Let U be the point of intersection of  PR and ST. Suppose that  PRPU = and 

STSU µ= , where  and µ are scalar constants. By considering the triangle PSU, show 

that 01
3

)( =++ ba
µµ  and deduce that 

4
3

== µ . 

 

 

 

 

 

13.  One end of a light elastic string of natural length  a and modulus mg is attached to a fixed 
point O. Two equal particles, each of mass m are fastened together to the other end P, and 
the system hangs in equilibrium. Show that the extension of the string in this position is 2a.  
 
Now, one of the particles gets gently detached and the remaining particle of mass m, still 
attached to the end of the string begins to move. Obtain the equation satisfied by  the length 

x of the string  as .0)2( =+ ax
a
g

x   

Re-writing this equation in the form ,02 =+ XX where ,2

a
g

=  and ,2axX =  identify 

the centre C of simple harmonic oscillations.  

 Assuming the formula )( 2222 XAX = , find the amplitude A of this simple harmonic 

motion.  
  
At the point C, a vertical impulse is applied to the particle so that its velocity is doubled. 
Show that the equation of motion, while the string is taut, remains the same and that the 

amplitude of this motion  is a5 .  

Hence show that the string becomes slack after a total time +
5

2
sin

2
1

g
a

. 

Find the speed of the particle at the instant when the string becomes slack. 
 

 

14. (a) Let PQRS be a parallelogram and  T  be the point on QR such that 1:2: =TRQT .  

           Also, let aPQ =  and bPS = . Express PR  and ST in terms of a  and b . 

           

Let U be the point of intersection of  PR and ST. Suppose that  PRPU = and 

STSU µ= , where  and µ are scalar constants. By considering the triangle PSU, show 

that 01
3

)( =++ ba
µµ  and deduce that 

4
3

== µ . 

 

 

 

 

 

13.  One end of a light elastic string of natural length  a and modulus mg is attached to a fixed 
point O. Two equal particles, each of mass m are fastened together to the other end P, and 
the system hangs in equilibrium. Show that the extension of the string in this position is 2a.  
 
Now, one of the particles gets gently detached and the remaining particle of mass m, still 
attached to the end of the string begins to move. Obtain the equation satisfied by  the length 

x of the string  as .0)2( =+ ax
a
g

x   

Re-writing this equation in the form ,02 =+ XX where ,2

a
g

=  and ,2axX =  identify 

the centre C of simple harmonic oscillations.  

 Assuming the formula )( 2222 XAX = , find the amplitude A of this simple harmonic 

motion.  
  
At the point C, a vertical impulse is applied to the particle so that its velocity is doubled. 
Show that the equation of motion, while the string is taut, remains the same and that the 

amplitude of this motion  is a5 .  

Hence show that the string becomes slack after a total time +
5

2
sin

2
1

g
a

. 

Find the speed of the particle at the instant when the string becomes slack. 
 

 

14. (a) Let PQRS be a parallelogram and  T  be the point on QR such that 1:2: =TRQT .  

           Also, let aPQ =  and bPS = . Express PR  and ST in terms of a  and b . 

           

Let U be the point of intersection of  PR and ST. Suppose that  PRPU = and 

STSU µ= , where  and µ are scalar constants. By considering the triangle PSU, show 

that 01
3

)( =++ ba
µµ  and deduce that 

4
3

== µ . 

 

 

 

 

 

1
3

+  uqΩ ld,hlg miqj ;ka;=j nqre,a jk nj fmkajkak' 

 ;ka;=j nqre,ajk fudfydf;a ° wxY=fõ fõ.h fidhkak' 

14. (a) PQRS hkq iudka;rdi%hla hehs o T hkq 

13.  One end of a light elastic string of natural length  a and modulus mg is attached to a fixed 
point O. Two equal particles, each of mass m are fastened together to the other end P, and 
the system hangs in equilibrium. Show that the extension of the string in this position is 2a.  
 
Now, one of the particles gets gently detached and the remaining particle of mass m, still 
attached to the end of the string begins to move. Obtain the equation satisfied by  the length 

x of the string  as .0)2( =+ ax
a
g

x   

Re-writing this equation in the form ,02 =+ XX where ,2

a
g

=  and ,2axX =  identify 

the centre C of simple harmonic oscillations.  

 Assuming the formula )( 2222 XAX = , find the amplitude A of this simple harmonic 

motion.  
  
At the point C, a vertical impulse is applied to the particle so that its velocity is doubled. 
Show that the equation of motion, while the string is taut, remains the same and that the 

amplitude of this motion  is a5 .  

Hence show that the string becomes slack after a total time +
5

2
sin

2
1

g
a

. 

Find the speed of the particle at the instant when the string becomes slack. 
 

 

14. (a) Let PQRS be a parallelogram and  T  be the point on QR such that 1:2: =TRQT .  

           Also, let aPQ =  and bPS = . Express PR  and ST in terms of a  and b . 

           

Let U be the point of intersection of  PR and ST. Suppose that  PRPU = and 

STSU µ= , where  and µ are scalar constants. By considering the triangle PSU, show 

that 01
3

)( =++ ba
µµ  and deduce that 

4
3

== µ . 

 

 

 

 

 

 jk m˙† QR u; msysá ,laIHhla hehs o

 .ksuq' ;jo 

13.  One end of a light elastic string of natural length  a and modulus mg is attached to a fixed 
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point O. Two equal particles, each of mass m are fastened together to the other end P, and 
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At the point C, a vertical impulse is applied to the particle so that its velocity is doubled. 
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 (b) A system of three forces in the 0xy-plane act at the points indicated below: 

 

Point   Position Vector  Force 

      A   jaia 52 +    jFiF 3+  

     B           ja4           jFiF2  

      C   jaia +    jFiF 2  

       Here i and j  denote unit vectors in the positive directions of coordinate axes Ox and Oy, 

respectively, and F, a are positive quantities measured in newtons and metres 

respectively. Mark these forces in a single diagram, and show that their vector sum is 

zero. 

 Find the anti-clockwise moment,  G, of the system about a point  P with position vector  

 jyix +  , and  show that G is independent of  x and y.  Identify the simple system to 

which the given system reduces. 

 An additional force is now applied at the point D with position vector  j
a

d
2
5

= . 

 Obtain the resultant of the four forces acting at A, B, C  and D , in magnitude, direction 

and line of action. 

15. (a) The figure represents a pentagon ABCDE formed of freely jointed uniform rods whose 

weight is w per unit length. Length aBCAE 2== , length bCDED 2==  and the angles 

at  A, B  and  D are 120  each. The uppermost rod AB is fixed horizontally and the frame 

hangs in equilibrium, the symmetrical shape being maintained by a light rod CE of length 

32b  connecting the joints C and E. Show that the reaction at the joint D is of magnitude

wb 3  and find the thrust in the light rod CE. 
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 (b) The figure represents a framework of  light rods  AB, BC, CD, DA and DB freely jointed at 
their ends, and movable in a vertical plane about the joint A.  Length aCDAB 3== ,   

       length aDABC 5==  and aDB 4= . It carries a weight W at the joint C and equilibrium is 
maintained with AB and DC horizontal and BD vertical by a horizontal force P applied 
along CD at the joint D. Sketch a stress diagram using Bow’s notation and hence find the 
stresses in all the rods. State whether these are tensions or thrusts.  

 

 

 

 

 

 

 

16. Show, by integration, that the distance of the centre of gravity of a frustum of a uniform 
hollow right circular cone with circular rims having radii  r and )1( >r  at a distance h 

apart, from the centre of its smaller rim, is 
+
+
1
12

3
h

.  

 
A measuring can M is made by welding a frustum of a hollow cone with circular rims of radii 

a and 2a and height 
4
3a

 to a frustum of a hollow cone with circular rims of radii a and 4a 

and height 
4
9a

 along the common circular rims of radius a such that the axes of symmetry of 

the two frustums coincide (as shown in the figure) , and a circular base of radius 4a along the 
circular rim of radius 4a. The can is made of the same uniform material.   

     Show that the centre of gravity of M is at a distance  …………………….. 
      from the centre of the circular base of radius 4a .  

 
     The can is smoothly pivoted at a point on its upper rim to a fixed point O. Show that the of its 

axis of symmetry makes an angle                               with the downward  vertical. 
 

     Also, find the of the horizontal force that should be applied at the point on the edge of the 
base in the plane through the point O and the axis of symmetry to make the axis vertical. 
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 >k;ajhu we;s ysia iDcq jD;a;dldr fla;=jl Wi 3a jQ ‚kaklhl

 l=vd .eáhg mEiaiSfuka o" †. 4a yd fr®Çh >k;ajh  jQQ ;=kS

 taldldr AB oKavla ‚kaklfha f,dl= .eáhg O, A yd B ,laIH tal 

 fr®Çh jk m˙† rEmfha ±lafjk weiq˙ka mEiaiSfuka o idiamdkla idod we;' idiamdfkys .=re;aj 

 flakaøfha msysàu fidhkak' 

   

  31
24

a kï" ;sria fïihla u; iajlSh m;=, iamr®Y jk m˙† ;enQQ úg idiamdk iu;=,s;j

 mej;sh yels nj fmkajkak' 

 = a   nj ° we;' idiamdk" B fl<jfrka ksoyfia t,a,d we;s úg BA há w;a isri iu`. 

 idok fldaKh o fidhkak' 
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fmÜáhl" mdáka yer wka iEu whqrlska u iudk jQ r;= fnda, 6la" fld< fnda, 3la yd 
  ks,afnda, 3la wvx.= fõ' iiïNdù f,i fnda,hla fmÜáfhka bj;g .kq ,efí' fnda,h ks,a 
  tlla ùfï iïNdú;dj fidhkak' 
  bj;g .;a fnda,h fld< fyda r;= kï wu;r r;= fnda,hla yd wu;r ks,a fnda,hla uq,a fnda,h 
  iu`.u fmÜáhg tl;= lrkq ,efí' bj;g .;a fnda,h ks,a kï m%;sia:dmkhla fkdue;' 
 ±ka" iiïNdù f,i fojk fnda,hla fmÜáfhka bj;g .kq ,efí' bj;g .;a fojk fnda,h
 ks,a tlla ùfï iïNdú;dj l=ula o@ 

bj;g .;a fojk fnda,h ks,a tlla nj ° we;s úg" bj;g .;a m<uq fnda,h ks,a tlla ùfï
  iïNdú;dj fidhkak' 

isiqka la úNd.hl° ,nd .;a ,l=Kq my; j.=fõ ° we;' 

,l=Kq 

uOH ,l=K

ixLHd;h 

Now, a second ball is drawn at random. What is the probability, the second ball drawn is 
blue?  
Find the probability that the first ball drawn is blue, given that the second ball drawn is blue. 
 

(b) Marks obtained by 100 students in an examination are given in the following table  

Marks              10-19          20-29      30-39  40-49       50-59  60-69          70-79 

Mid Point )( ix    15      25         35    45          55    65  75 

Frequency )( if    15  25         20    15          15    08  02 

Using the transformation ( )45
10
1

= ii xy , estimate the mean and the standard deviation of 

this distribution of marks.  

The mean and the standard deviation of marks obtained by another 100 students in the same 

examination are 40 and 15, respectively. Estimate the mean and the standard deviation of the 

marks obtained by all 200 students in this examination. 

 

m˙Kdukh Ndú;fhka fuu ,l=Kq jHdma;sfha uOHkHh iy úp,;dj

  ksudkh lrkak' 

;j;a isiqka la tu úNd.hgu ,nd.;a ,l=Kqj, uOHkHh iy úp,;dj ms<sfj<ska yd 

  fõ' uqΩ isiqka u fuu úNd.h i|yd ,nd.;a ,l=Kqj, uOHkHh yd úp,;dj ksudkh 
  lrkak' 
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 ^11& Wiia .Ks;h 

m%Yak m;% jHQyh 

I m;%%h - ld,h ( meh 03hs' ^Bg wu;rj lshùï ld,h ñks;a;= 10 hs'&

  fuu m%%Yak m;%%h fldgia follska iukaú; fõ'

  A fldgi  - m%%Yak oyhls' m%%Yak ish,a,g u ms<s;=re iemhsh hq;= h' tla  
    m%%Yakhlg ,l=Kq 25 ne.ska ,l=Kq 250ls'

  B fldgi  - m%%Yak y;ls' m%%Yak mylg ms<s;=re iemhsh hq;= h' tla m%%Yakhlg 
    ,l=Kq 150 ne.ska ,l=Kq 750ls' 

  I m;%%h i|yd uqΩ ,l=Kq  =  1000

II m;%%h     - ld,h ( meh 03hs' ^Bg wu;rj lshùï ld,h ñks;a;= 10 hs'&

 fuu m%%Yak m;%%h fldgia follska iukaú; fõ'

 A fldgi  - m%%Yak oyhls' m%%Yak ish,a,g u ms<s;=re iemhsh hq;= h' tla 
   m%%Yakhlg ,l=Kq 25 ne.ska ,l=Kq 250ls'

 B fldgi  - m%%Yak y;ls' m%%Yak mylg ms<s;=re iemhsh hq;= h' tla m%%Yakhlg
   ,l=Kq 150 ne.ska ,l=Kq 750ls' 

    II m;%%h i|yd uqΩ ,l=Kq  =  1000 

wjidk ,l=K .Kkh ls¯u ( I m;%h  =    1000
    II m;%h =      1000
       wjidk ,l=K =      2000 ÷ 20  =  100
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 ^11& Wiia .Ks;h 
I    m;%h 

ie,lsh hq;=h:  

*      A  fldgfia ishÆu m%%Yakj,g ms<s;=re imhkak'  

*      B  fldgfiA m%%Yak mylg muKla ms<s;=re imhkak'  

A    fldgi 

1.   x y z y z x z x y hkak idOlj,g fjka lrkak' 

   ta khska a b a + b c b c b + c a c a c + a b =  0 nj fmkajkak'  

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

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

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

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

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

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

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

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

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

2.   k R hehs .ksuq' R u; R hk iïnkaOhla x4 y4 kx2 + ky2 = 0 kï xRy  u.ska wr®: olajkq ,efí' 

 R hkq R u; ;=,H;d iïnkaOhla nj fmkajkak'

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

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

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

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

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

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

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

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

   .............................................................................................................................................................
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3.   x  1 i|yd f(x) =  x + 1 
 x  

 
 hehs o x R i|yd g(x) = ax3 + 1 hehs o .ksuq; fuys a hkq ;d;aúl 

 ksh;hls' ;jo" x   1 i|yd h(x) = (g o f) (x) hehs .ksuq' h(2) = 28 nj ° we;' a = 1 nj fmkajkak' 

 h (x) ,shd olajkak' 

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

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

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

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

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

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

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

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

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

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

4.   x + y + z hkak   =  

x       x3              y  +  z  

y       y3              z  +  x

z       z3              x  +  y

  hk ksYapdhlfhys idOlhla nj fmkajd hkak

 

 talSh idOlj, .=Ks;hla f,i m%%ldY lrkak'   

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

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

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

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

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

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

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

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

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

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

   .............................................................................................................................................................
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5.   xy  = c hk iDcq fldaKdi%%dldr nyqj,hg  (ct  
c
t ) ,laIHfhys° we|s ,ïnlfhys iólrKh fidhd  

 th  (0, c) yryd hkafka kï t + t   1  =  0  nj fmkajkak'  

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

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

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

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

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

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

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

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

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

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

6.   a, b R hehs o  f : R  R hkq  

 

 f(x) = b 

1 + ax  3

x
,      x  >  0 úg 

,     x  =  0 úg

,     x  <  0 úg   
       1
3(1   e   )

1
x

 
   

 u.ska fokq ,nk Y%%s;h hehs o .ksuq' f hkak x = 0 ° ika;;sl kï" a iy b ys w.hka fidhkak' 

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

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

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

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

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

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

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

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

   .............................................................................................................................................................
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7.   f : R  R hkq  f(x) = 
x  úg 

x  <   úg

x  

x  )(

; 

; 
 

 u.ska fokq ,nk Y%%s;h hehs .ksuq' f  hkak x ° wjl,H fkdjk nj fmkajkak' 

 ishÆ x  1 i|yd f (x)  ,shd olajkak.

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

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

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

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

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

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

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

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

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

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

8.   z = y   hk wdfoaYh fhdod .ksñka 
 dy
 dx

y tan x  = y cos x  hk wjl, iólrKh talc wdldrhg

 m˙Kdukh lr ta khska" th úi|kak' 

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

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

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

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

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

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

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

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

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

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

   ......................................................................................................................................................
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7.   f : R  R hkq  f(x) = 
x  úg 

x  <   úg

x  

x  )(

; 

; 
 

 u.ska fokq ,nk Y%%s;h hehs .ksuq' f  hkak x ° wjl,H fkdjk nj fmkajkak' 

 ishÆ x  1 i|yd f (x)  ,shd olajkak.

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

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

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

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

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

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

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

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

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

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

8.   z = y   hk wdfoaYh fhdod .ksñka 
 dy
 dx

y tan x  = y cos x  hk wjl, iólrKh talc wdldrhg

 m˙Kdukh lr ta khska" th úi|kak' 

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

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

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

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

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

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

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

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

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

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

   ......................................................................................................................................................
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9.   f iy g hkq [0,1] m%%dka;rh u; wr®: olajd we;s ;d;a;aúl-w.he;s Y%%s; folla hehs .ksuq' f  yd g ys 

 jHq;amkakh jk g , [0, 1] m%%dka;rh u; ika;;sl hehs o x [0, 1] i|yd 3f (1   x)  +  2xg (x)  =    4x

hehs o .ksuq' 

1

0

  f (x)  = 2  yd g(1) = 1,  kï 
1

0

  g (x)dx =   nj fmkajkak'
  
  
   ...........................................................................................................................................................

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

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

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

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

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

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

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

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

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

10.   tlu rEmhl" r   2sin   =  0    yd r2 2r ( 2 cos  + sin ) + 2  = 0 hk O%%ejl iólrK u.ska fokq 

 ,nk jl%%j, o< igyka w|skak' 

 fuu jl% iDcq flda”lj f√okh jk nj fmkajkak'

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

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

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

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

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

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

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

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

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

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

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

*    *  
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B    fldgi 

11. (a) A,  B  yd  C  hkq  S  ir®j;%% l=,lhl Wm l=,l hehs .ksuq' Tn fhdod .kakd l=,l ù„h kshuhka 

 meye†,sj i|yka lrñka" 

 (i)     A B = A (A   B),
            (ii) B = (A  B)     (A   B)  iy

                        (iii) (A  B)     C = (A  C)   (B  C),    
 nj fmkajkak' fuys A  B hkak  A  B =   A  B   u.ska wr®: ±lafõ'  

       (b) isiqka 150 fokl= fhdod .ksñka l%slÜ" fydlS yd mdmka≥ hk l%Svd w;=frka Tjqka leu;s l%Svd
  kSr®Kh ls¯u i|yd iólaIKhla is≥ lrk ,°' isiqka 60 fokl= l%slÜj,g o" 50 fokl= 
  fydlSj,g o" 70 fokl= mdmka≥j,g o" 35 fokl= fydlS yd mdmka≥j,g o" 20 fokl= l%slÜ
  yd mdmka≥j,g o" 42 fokl= l%slÜ yd fydlSj,g o" 10 fokl= l%Svd ;=kg u o leu;s nj 
  fy<sorõ úh' 

     (i)    fuu l%Svd ;=fkka tllgj;a leu;s ke;s" 

  (ii)    l%slÜj,g muKla leu;s" 

  (iii)   jeä ;rñka tla l%Svdjlg muKla leu;s 

  isiqka .Kk fidhkak' 

12. (a) a,  b  yd  c  hkq Ok ixLHd hehs .ksuq'   

   a  b    1
2  (a  b)  nj fmkajkak' 

   (abc)
1
3      1

3  (a  b + c)  nj wfmdaykh lrkak' 

 my; tla tla ≤ fmkajkak' 

 (i) (a + 4b) (b + 4c)  (c + 4a)         64abc. 

      (ii)    0  <  a <  1  i|yd a (1  a)2      4
27
.

          (b)  ( )x'
y' ( )x

y( )1 2
1=  m˙Kdukh xy ;,fhys jQ (a, a + 2)  ,laIHh x'y'  ;,fhys jQ (2a, b)  ,laIHh 

  u;g wkqrEmKh lrhs; fuys a yd b ;d;a;aúl ksh; fõ' a yd b ys w.hka fidhkak' 

  xy ;,fhys jQ (0  0),  (1, 0),    (1, 1)  yd (0  1)  YSr®I iys; jQ iup;=rdY%h m˙Kdukh lrkq ,nk 

      x'y'    ;,fhys jQ iudka;rdY%fhys YSr®I fidhkak' 

13.  Ok ksÅ,uh or®Ylhla i|yd o uqjdjr® m%%fïhh m%%ldY lr idOkh lrkak'  

   k
    =    1,  2,  3,  ...    i|yd k =  cos  

2k
  7    

2k
  7    

 ( )  ( )+   i  sin      hehs .ksuq' 

   k
    =    1,  2,  3,  ...  i|yd k

7 =  1  nj fmkajd ta khska" z7  =  1  iólrKfhys ;d;a;aúl fkdjk m%Nskak uQ, 

 yh ,shd olajkak' 

   1 + 1  + 2     + 3 + 4  + 5  + 6  =  0  nj yd k
    =  1,  2,  3  i|yd k +   7 k  =  2  cos   

2k
  7    

 ( )   nj fmkajkak' 
  

      
1
2

 ( )  ( )  ( )+   +  2
  7    

4
  7    

6
  7    

  cos   cos   cos =    nj wfmdaykh lrkak' 

       1+ z + z2  + z3 + z4 + z5+ z6 = {z2  2 cos ( )2
    7

z + 1}{z2  2 cos ( )4
    7

z + 1} {z2  2 cos ( )6
    7

z + 1}  nj;a

 fmkajkak' 
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14. (a) 1   x   1  i|yd  (1 x )  dy
dx
  +  y =  x (1 x)  (1 x)

3
2     wjl,k iólrKh úi|d ta khska" x =  0

   úg y =  1  imqrd,k úi∫u fidhkak' 

            (b)   ;d;aúl mrdñ;shla úg" y =   (x 1)2   3 jl%% l=,h u.ska imqrd,k wjl,k iólrKh 

 fidhkak' 

   ta khska" m%%,ïN mrdjl%% l=,fhys idOdrK iólrKh fidhkak' 

15. (a) n hkq iDK fkdjk ksÅ,hla úg" I
n
  = 

1

0

xn cos  (  x) 2
dx  hehs .ksuq' 

 n   2  i|yd I
n
  + 8  n(n ) I

n
   =  2  nj fmkajkak' 

 ta khska,   I
4
  fidhkak' 

  

            (b)   y
    =  etan x hehs .ksuq'   (1 x )  d

2y
dx2

=  (1 x)  dy
dx
  nj fmkajkak' 

      x4  moh olajd iy tu moh o we;=<;a jk m˙† y  ys uelaf,da˙ka m%%idrKh ,nd .kak' 

      ta khsk a" 

0

1
2

etan x  dx   wkql,h i|yd wdikak w.hla fidhkak'

16. (a) P(acos  , bsin  ) ,laIHfhys°      x
2  

a2
y2  

b2
+    =  1   b,smaihg we¢ iamr®Ylhla x

a cos + y
b sin =  1  

   hkafkka fokq ,nk nj fmkajkak'   y =  x +  c  fr®Ldj x2  

4
y2  +    =  1   b,smaihg iamr®Ylhla fõ' 

 c  =   5   nj fmkajkak' 

 P  iy Q  iamr®Y ,laIHhkays LKavdxl fidhd PQ  cHdh uQQ, ,laIHh yryd hk nj fmkajkak' 

            (b) y2 = 4ax mrdj,fhka iy (ap2  ,  2ap)  iy (aq2  ,  2aq)  ,laIHh hd flfrk cHdfhka wdjD; jr®.M,h  

   jk A hkak  9A2  =  a4  (p     q)4  u.ska fokq ,nk nj fmkajkak' 

   P     (  )4
 

1     
5 5
,       hehs .ksuq' P hkak    y2    =   1     

54
x   hk mrdj,h u; msysgk nj fmkajkak' 

   y2    =   1     
54
x hk mrdj,hg  P ° we|s wNs,ïnfha iólrKh   5 y 5 x8 + 33 = 0   nj fmkajkak'  

   PQ   fr®Ldfjka" 5 y 5 x8 + 33 = 0    wNs,ïnfhka iy y2      =   1     
54
x    mrdj,fhka iSudjk

 jr®.M,h fidhkak' 

R
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17. (a)    A
    =  ( ),

2 2 { }   hehs o x A i|yd f (x)
    =  

 cosecx +  secx 
   tanx +  cotx (   )2

2     
cosec2x

  hehs o .ksuq'   

      x A i|yd f (x)
    =  sin2x +  cos2x    nj fmkajkak' 

  f (x)
  
hkak Rsin ( x  +    ),  i|yd wdldrfhka m%ldY lrkak; fuys R, iy kSsr®Kh l< 

  hq;=fõ' x A i|yd f  ys m%ia;drfhys o< igykla w|skak' 

   

         (b)       f (x)
    =  

1     
1  +  x2

  ys 0  iy 1  w;r †. 0.25la jQQ m%%dka;r ys ° x ys w.hka i|yd oYuia:dk follg

  ksjer† w.hka my; j.=fjka fokq ,efí' 

       

     
x 0 0.25 0.50 0.75 1

f (x)
    =  

1    
1  +  x2

1 0.94 0.80 0.64 0.50

xf (x)
    
=  

 x     
1  +  x2

0 0.23 0.40 0.48 0.50

  

      isïika kS;sh fhdod .ksñka    

1

0

1  +  x 
1  +  x2 

dx    i|yd wdikak w.hla ,nd .kak'   

     

1

0

1  +  x 
1  +  x2 

dx    ys kshu w.h fidhkak' 

      ta khska"      +  ln  4   i|yd wdikak w.hla fidhkak'   

*    *    *  

w'fmd'i'^W'fm<& úNd.h -‐ 2019 iy bka miqj meje;afjk úNd. i|yd m%Yak m;% jHQyh yd uQ,dlD;s m%Yak -‐  Wiia .Ks;h



-142-- 142 -
               w'fmd'i'^W'fm<& úNd.h - 2019 iy bkamiqj meje;afjk úNd. i|yd m%Yak m;% jHQyh yd uQ,dlD;s m%Yak - Wiia .◊;h 

Wiia .Ks;h   
II  m;%h 
A  fldgi 

1.   O  wp, uQ,hla wkqnoaOfhka A, B yd C ,laIH ;=kl msysgqï ffoYsl ms<sfj<ska  i    +  2j  +  3k,   i       j  +  k  
     yd i    +  5j  +  5k fõ; fuys  ksh;hls' C ,laIHh OAB    ;,h u; msysgk nj ° we;'  ys w.h 

 fidhkak'

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

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

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

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

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

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

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

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

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

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

                                    

2.   tl tll úYd,;ajh 3 N jQ P    =    i    +  2j     2k yd Q  =    i    +  2j  +  2k n, folla ms<sfj<ska 3  k  

   yd k msysgqï ffoYsl iys; A yd B ,laIHj,° ls%hd lrhs' tu n,j, ffoYsl ftlHh jQ   

 R    yd O uQ,h jgd tajdfha >Qr®K ffoYslh jQ G fidhkak' ta khska" ;ks iïm%hqla; n,hlg tu 

 n, fol W!kkh jk nj fmkajkak' 
  
     .............................................................................................................................................................

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

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

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

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

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

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

   .............................................................................................................................................................
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3.   taldldr >k Rcq jD;a;dldr fla;=jla ksh;  >k;ajhlska hq;a øjhl mdfjkafka tys YSr®Ih

 by<ska" wlaIh isriaj yd wlaIfhka ;=fkka folla ksoyia mDIaGfhka by<g ;sfnk m˙† h' 

 fla;=fõ >k;ajh 19
27

  nj fmkajkak'

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

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

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

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

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

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

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

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

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

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

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

4.   t ld,fha °" P wxY=jl msysgqï ffoYslh r = a(cos t) i + a(sin t) j + (c t) k fõ; fuys a, c yd 

Ok ksh; fõ'  P ys v m%fõ.h" a2+ c2  ksh; úYd,;ajhlska hqla; nj yd OZ - wlaIh iu. ksh; 

 fldaKhla idok nj fmkajkak' t = 2
 

 jk úg P ys uq,a msysàfï isg úia:dmkh fidhkak' 

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

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

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

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

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

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

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

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

   .............................................................................................................................................................
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5.   l=vd iqug f.da,hla u fõ.hlska isriaj my<g p,kh fjñka ;sìh°" ;srig wdk;sh   jQ wp,

 iqug ;,hl .eà ;sriaj fmd<d mkS' f.da,h yd ;,h w;r m%;Hd.;s ix.=Klh   nj;a" b;s˙

 jk pd,l Yla;sh" .egqug fudfyd;lg fmr tys w.fhka      la nj;a fmkajkak'

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

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

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

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

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

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

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

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

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

6.   ialkaOh m yd wrh a jQ taldldr jD;a;dldr j<,a,lg" tys A ,laIHhla yryd hk ;sria wlaIhla 

 jgd isria ;,hl N%uKh úh yelsh' j<,af,a C flakaøh A g isriaj by<ska w,ajd ;nd B<`.g l=vd 

 úia:dmkhla fokq ,efí' C flakaøh A g isriaj my<ska we;s úg tys fõ.h 2ga   nj fmkajkak'

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

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

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

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

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

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

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

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

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

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

   .............................................................................................................................................................
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7.   X  úúla; iiïNdù úp,Hh       w.hka muKla .kq ,nk w;r tajd P(X  =  x)  =  k   x   iïNdú;d  

 iys; fõ; fuys k  Ok ksh;hla fõ.  

   (i)     k  ys w.h  yd E(X  
2
)  fidhkak.  

   (ii)   X  ys iïu; wm.ukh   7 nj fmkajkak' 

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

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

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

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

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

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

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

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

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

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

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

8.   X  iiïNdù úp,Hh 0,  1,  2  yd 3  hk w.hka muKla .kS' P(X     1)  =  0.5,  P(X     2)  =  0.9  yd 

   E(X  )  =  1.3  nj ° we;s úg X  ys iïNdú;d jHdma;sh ,nd .kak' Var(X)    ys w.h" wdikak jYfhka 

   1  nj fmkajkak' 

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

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

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

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

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

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

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

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

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

   ............................................................................................................................................................
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9.   iDK fkdjk x  w.hka i|yd muKla wr®: olajd we;s X  ika;;sl iiïNdù úp,Hhl iïNdú;d 

 >k;aj Y%s;h" f(x)  my; oelafjk m˙† fõ:  

   0   x     1  i|yd f(x)  =  kx  yd x     1  i|yd f(x)  =   k

x4
  fõ' 

   (i)          k    ksh;fhys w.h"   

   (ii)   X  ys uOHkHh jQ E(X)  yd 

 (iii)   fuu iïNdú;d jHdma;sfhys ud;h 

 hk fïjd fidhkak'  

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

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

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

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

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

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

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

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

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

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

10.   0   x      1  i|yd wr®: oelafjk X  iiïNdù úp,Hhl" iuqÉÑ; jHdma;s Y%s;h jQ F(x)  hkak 

   F(x)  =  ax
2   2x3  u.ska fokq ,efí' a  ksh;fhys w.h fidhd" E(X)  =  

1
2
  nj fmkajkak' ;jo

 P(
1
4   

X   3
4 )  

iïNdú;dj fidhkak' 

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

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

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

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

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

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

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

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

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

*    *  
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B  fldgi 

11. tl tll úYd,;ajh P N ne.ska jQQ n, yhlska iukaú; moaO;shla" OABC iúê p;=ia;,hl 

 

5.    A train of mass 300 metric tons is moving in a straight level track, with constant speed          

15   m s-1 and the resistances to motion is 50 N per ton. Find the power of the train in 

kilowatts.  

Rear coach of mass 50 tons gets dislodged and the tractive force of the engine is unaltered. 

Show that the acceleration of the remaining portion of the train is 1 cm s-2 and that the rear 

coach comes to rest after moving a distance 2250 m. 
 

6.    In usual notation, let ji +4 , ji µ+  and ji 5+  be the position vectors of three points A, B 

and C  respectively, with respect to a fixed origin O, where  and µ are positive constants. 

The diagonals of the quadrilateral OABC are equal and perpendicular to each other. Write 

down  AB  in terms of i  and .j  Using vectors, show that 4=  and .3=µ  

 

7.   A smooth uniform rod AB of length 2a and weight W which goes through a small light 

smooth ring  P  has its end A on a smooth horizontal ground and the other end B in contact 

with a smooth vertical wall. The rod is kept in equilibrium, at an angle 60 to the horizontal, 

in a vertical plane perpendicular to the wall by a light inextensible string which connects the 

ring to the O point shown in the diagram. Show that 90ˆ =APO and write an equation or 

equations to determine the tension of the string.  

 
 

8. A particle of mass m is placed on a rough plane inclined at an angle  to the horizontal 

satisfying the condition that µ>tan , where µ  is the coefficient of friction. The particle is 

held in equilibrium with a force P applied upwards to the particle along a line of greatest 

slope of the plane. Show that )cos(sin)cos(sin µµ +mgPmg . 

 

9. Find the probability that the sum of the number of dots obtained in at most 3 tosses of an 

unbiased standard die with 1, 2, 3, 4, 5, and 6 dots marked on its six faces is exactly 6.  

 

10. The mean and the mode of the set of seven numbers a, b, 4, 5, 7, 4 and 5 are equal, where a 

and b are positive integers. Find the values of a and b, and show that the variance of the 

seven numbers is 
7
6

. 

OA

5.    A train of mass 300 metric tons is moving in a straight level track, with constant speed          

15   m s-1 and the resistances to motion is 50 N per ton. Find the power of the train in 

kilowatts.  

Rear coach of mass 50 tons gets dislodged and the tractive force of the engine is unaltered. 

Show that the acceleration of the remaining portion of the train is 1 cm s-2 and that the rear 

coach comes to rest after moving a distance 2250 m. 
 

6.    In usual notation, let ji +4 , ji µ+  and ji 5+  be the position vectors of three points A, B 

and C  respectively, with respect to a fixed origin O, where  and µ are positive constants. 

The diagonals of the quadrilateral OABC are equal and perpendicular to each other. Write 

down  AB  in terms of i  and .j  Using vectors, show that 4=  and .3=µ  

 

7.   A smooth uniform rod AB of length 2a and weight W which goes through a small light 

smooth ring  P  has its end A on a smooth horizontal ground and the other end B in contact 

with a smooth vertical wall. The rod is kept in equilibrium, at an angle 60 to the horizontal, 

in a vertical plane perpendicular to the wall by a light inextensible string which connects the 

ring to the O point shown in the diagram. Show that 90ˆ =APO and write an equation or 

equations to determine the tension of the string.  

 
 

8. A particle of mass m is placed on a rough plane inclined at an angle  to the horizontal 

satisfying the condition that µ>tan , where µ  is the coefficient of friction. The particle is 

held in equilibrium with a force P applied upwards to the particle along a line of greatest 

slope of the plane. Show that )cos(sin)cos(sin µµ +mgPmg . 

 

9. Find the probability that the sum of the number of dots obtained in at most 3 tosses of an 

unbiased standard die with 1, 2, 3, 4, 5, and 6 dots marked on its six faces is exactly 6.  

 

10. The mean and the mode of the set of seven numbers a, b, 4, 5, 7, 4 and 5 are equal, where a 

and b are positive integers. Find the values of a and b, and show that the variance of the 

seven numbers is 
7
6

. 
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5.    A train of mass 300 metric tons is moving in a straight level track, with constant speed          

15   m s-1 and the resistances to motion is 50 N per ton. Find the power of the train in 

kilowatts.  

Rear coach of mass 50 tons gets dislodged and the tractive force of the engine is unaltered. 

Show that the acceleration of the remaining portion of the train is 1 cm s-2 and that the rear 

coach comes to rest after moving a distance 2250 m. 
 

6.    In usual notation, let ji +4 , ji µ+  and ji 5+  be the position vectors of three points A, B 

and C  respectively, with respect to a fixed origin O, where  and µ are positive constants. 

The diagonals of the quadrilateral OABC are equal and perpendicular to each other. Write 

down  AB  in terms of i  and .j  Using vectors, show that 4=  and .3=µ  

 

7.   A smooth uniform rod AB of length 2a and weight W which goes through a small light 

smooth ring  P  has its end A on a smooth horizontal ground and the other end B in contact 

with a smooth vertical wall. The rod is kept in equilibrium, at an angle 60 to the horizontal, 

in a vertical plane perpendicular to the wall by a light inextensible string which connects the 

ring to the O point shown in the diagram. Show that 90ˆ =APO and write an equation or 

equations to determine the tension of the string.  

 
 

8. A particle of mass m is placed on a rough plane inclined at an angle  to the horizontal 

satisfying the condition that µ>tan , where µ  is the coefficient of friction. The particle is 

held in equilibrium with a force P applied upwards to the particle along a line of greatest 

slope of the plane. Show that )cos(sin)cos(sin µµ +mgPmg . 

 

9. Find the probability that the sum of the number of dots obtained in at most 3 tosses of an 

unbiased standard die with 1, 2, 3, 4, 5, and 6 dots marked on its six faces is exactly 6.  

 

10. The mean and the mode of the set of seven numbers a, b, 4, 5, 7, 4 and 5 are equal, where a 

and b are positive integers. Find the values of a and b, and show that the variance of the 

seven numbers is 
7
6

. 

BC

5.    A train of mass 300 metric tons is moving in a straight level track, with constant speed          

15   m s-1 and the resistances to motion is 50 N per ton. Find the power of the train in 

kilowatts.  

Rear coach of mass 50 tons gets dislodged and the tractive force of the engine is unaltered. 

Show that the acceleration of the remaining portion of the train is 1 cm s-2 and that the rear 

coach comes to rest after moving a distance 2250 m. 
 

6.    In usual notation, let ji +4 , ji µ+  and ji 5+  be the position vectors of three points A, B 

and C  respectively, with respect to a fixed origin O, where  and µ are positive constants. 

The diagonals of the quadrilateral OABC are equal and perpendicular to each other. Write 

down  AB  in terms of i  and .j  Using vectors, show that 4=  and .3=µ  

 

7.   A smooth uniform rod AB of length 2a and weight W which goes through a small light 

smooth ring  P  has its end A on a smooth horizontal ground and the other end B in contact 

with a smooth vertical wall. The rod is kept in equilibrium, at an angle 60 to the horizontal, 

in a vertical plane perpendicular to the wall by a light inextensible string which connects the 

ring to the O point shown in the diagram. Show that 90ˆ =APO and write an equation or 

equations to determine the tension of the string.  

 
 

8. A particle of mass m is placed on a rough plane inclined at an angle  to the horizontal 

satisfying the condition that µ>tan , where µ  is the coefficient of friction. The particle is 

held in equilibrium with a force P applied upwards to the particle along a line of greatest 

slope of the plane. Show that )cos(sin)cos(sin µµ +mgPmg . 

 

9. Find the probability that the sum of the number of dots obtained in at most 3 tosses of an 

unbiased standard die with 1, 2, 3, 4, 5, and 6 dots marked on its six faces is exactly 6.  

 

10. The mean and the mode of the set of seven numbers a, b, 4, 5, 7, 4 and 5 are equal, where a 

and b are positive integers. Find the values of a and b, and show that the variance of the 

seven numbers is 
7
6

. 

OB

5.    A train of mass 300 metric tons is moving in a straight level track, with constant speed          

15   m s-1 and the resistances to motion is 50 N per ton. Find the power of the train in 

kilowatts.  

Rear coach of mass 50 tons gets dislodged and the tractive force of the engine is unaltered. 

Show that the acceleration of the remaining portion of the train is 1 cm s-2 and that the rear 

coach comes to rest after moving a distance 2250 m. 
 

6.    In usual notation, let ji +4 , ji µ+  and ji 5+  be the position vectors of three points A, B 

and C  respectively, with respect to a fixed origin O, where  and µ are positive constants. 

The diagonals of the quadrilateral OABC are equal and perpendicular to each other. Write 

down  AB  in terms of i  and .j  Using vectors, show that 4=  and .3=µ  

 

7.   A smooth uniform rod AB of length 2a and weight W which goes through a small light 

smooth ring  P  has its end A on a smooth horizontal ground and the other end B in contact 

with a smooth vertical wall. The rod is kept in equilibrium, at an angle 60 to the horizontal, 

in a vertical plane perpendicular to the wall by a light inextensible string which connects the 

ring to the O point shown in the diagram. Show that 90ˆ =APO and write an equation or 

equations to determine the tension of the string.  

 
 

8. A particle of mass m is placed on a rough plane inclined at an angle  to the horizontal 

satisfying the condition that µ>tan , where µ  is the coefficient of friction. The particle is 

held in equilibrium with a force P applied upwards to the particle along a line of greatest 

slope of the plane. Show that )cos(sin)cos(sin µµ +mgPmg . 

 

9. Find the probability that the sum of the number of dots obtained in at most 3 tosses of an 

unbiased standard die with 1, 2, 3, 4, 5, and 6 dots marked on its six faces is exactly 6.  

 

10. The mean and the mode of the set of seven numbers a, b, 4, 5, 7, 4 and 5 are equal, where a 

and b are positive integers. Find the values of a and b, and show that the variance of the 

seven numbers is 
7
6

. 
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5.    A train of mass 300 metric tons is moving in a straight level track, with constant speed          

15   m s-1 and the resistances to motion is 50 N per ton. Find the power of the train in 

kilowatts.  

Rear coach of mass 50 tons gets dislodged and the tractive force of the engine is unaltered. 

Show that the acceleration of the remaining portion of the train is 1 cm s-2 and that the rear 

coach comes to rest after moving a distance 2250 m. 
 

6.    In usual notation, let ji +4 , ji µ+  and ji 5+  be the position vectors of three points A, B 

and C  respectively, with respect to a fixed origin O, where  and µ are positive constants. 

The diagonals of the quadrilateral OABC are equal and perpendicular to each other. Write 

down  AB  in terms of i  and .j  Using vectors, show that 4=  and .3=µ  

 

7.   A smooth uniform rod AB of length 2a and weight W which goes through a small light 

smooth ring  P  has its end A on a smooth horizontal ground and the other end B in contact 

with a smooth vertical wall. The rod is kept in equilibrium, at an angle 60 to the horizontal, 

in a vertical plane perpendicular to the wall by a light inextensible string which connects the 

ring to the O point shown in the diagram. Show that 90ˆ =APO and write an equation or 

equations to determine the tension of the string.  

 
 

8. A particle of mass m is placed on a rough plane inclined at an angle  to the horizontal 

satisfying the condition that µ>tan , where µ  is the coefficient of friction. The particle is 

held in equilibrium with a force P applied upwards to the particle along a line of greatest 

slope of the plane. Show that )cos(sin)cos(sin µµ +mgPmg . 

 

9. Find the probability that the sum of the number of dots obtained in at most 3 tosses of an 

unbiased standard die with 1, 2, 3, 4, 5, and 6 dots marked on its six faces is exactly 6.  

 

10. The mean and the mode of the set of seven numbers a, b, 4, 5, 7, 4 and 5 are equal, where a 

and b are positive integers. Find the values of a and b, and show that the variance of the 

seven numbers is 
7
6

. 

CA,   ,  ,   ,   ,   odr †f.a" ^olajd we;s †Yd †f.a& l%%shd lrhs' p;=ia;,fha A, B, C 

 YSr®I ;=fkys" O YSr®Ih uQQ,h jYfhka we;s Ox, Oy, Oz ldáiSh wlaI wkqnoaOfhka LKavdxl 

 ms<sfj<ska (a, a, 0), (a, 0, a) yd (0, a, a) fõ' fuys a  hkq ógrj,ska uksk ,o †.ls' fuu n,j, 

 †Ydj,g tall ffoYsl ,shd olajd" ta khska" n, yh ffoYsl wdldrfhka m%%ldY lrkak' O uQQ,fhys 

 l%%shd lrk úYd,;ajh  R = 6 P N jQQ R n,hlg yd >QQr®Kh ffoYslh G jQQ hq.auhlg moaO;sh 

 W!kkh l< yels nj fmkajkak' R yd G ffoYsl i, j, k tall ffoYsl yd P w†Yh weiqfrka m%%ldY 

 lrkak' 

 ta khsk a" wka;rd,h   p = R .  G
R2 

, jQQ m%%l=xphlg moaO;sh ;=,H nj;a tys wlaIh" G r R =  pR

 ffoYsl iólrKh iys; fr®Ldj †f.a we;s nj;a fmkajkak' a weiqfrka p fidhd m%%l=xpfha 

 wlaIfhys msysgqï ffoYsl iólrKh" r
0

r =   +   N, iïu; mrdñ;sl wdldrfhka ,nd .kak; 

 fuys r
0
 yd N fiúh hq;= ffoYsl fõ' m%%l=xpfha wlaIfhys ldáiSh iólrKh yd fuu fr®Ldfõ 

 †Yd fldaihsk wfmdaykh lrkak'  
                    

12.    wrh a  jQQ jD;a;dldr ;eáhla >k;ajh jQQ iucd;Sh øjhl tys O  flakaøh øjfha ksoyia mDIaGfha 

 isg h( a)  .eUqrlska ;sfnk m˙† isriaj iïmQQr®Kfhka u .s,ajd we;' ;eáh u; øj f;rmqu ,shd 

 olajkak' wkql,kh Ndú;fhka" ;eáfha mSvk flakaøh" tys isria úYalïNh u;"  O  isg a
2

h
  .eUqrlska 

 msysgk nj fmkajkak'  

   wrh a  yd 2a  jQQ tal flakaøSh jD;a; folla w;r fmfofiys wdldrhg we;s S  kï ;, fodrla" >k;ajh  

     jQQ iucd;Sh øjHhlska mqrjd we;s gexlshl isria me;a;l msysgd we;' gexlsfhys øjfha .eUqr 6a

   fõ.  fodr" tys WÉp;u A  ,laIHfhys ° wiõ lrkq ,en we;s w;r"  A  ,laIHh ksoyia mDIaGfha isg 

 a  .eUqrlska msysghs' fodr jid ;eîug yels jk m˙† tys my;a u B  ,laIHfhys ° fodrg ,ïnj

 fh†h hq;= n,h fidhkak' 

  

13.  fõ.h v jk úg tall ialkaOhlg kv  m%%;sfrdaOhla we;s lrk udOHhl" ;sria fmd<fõ A ,laIHhl

 isg isriaj by<g U fõ.fhka wxY=jla m%%lafIam lrkq ,efí' fuys k  hkq ksh;hls'  

12.  A circular plate of radius a is completely immersed vertically in a 

homogeneous liquid, with its centre O at a depth h ( )a  below the free  

       surface of the liquid. Write down the liquid thrust on the plate.  

       Using integration, show that the centre of pressure of the plate 

lies on its vertical diameter at a depth 
h
a2

 below the centre O.  

A plane door  S  in the shape of the region between two 

concentric circles of radii  a  and  2a is located on a vertical side of a 

tank filled  

with a homogeneous liquid of density . The depth of the liquid 

in the tank is 6a.  The door is freely hinged at its uppermost point A  

which is at a depth  a  below the free surface. Find the force that 

should be applied perpendicular to the door at its lowest point B to 

keep  

it closed.  

 

13. A particle is projected vertically upwards with speed U from a 

point A on the horizontal ground, in a medium which offers a  

     resistance kv per unit mass when its speed is v, where k is a 

constant.  Show that, the particle comes to rest instantaneously after a 

time    

     
+

=
g
kUg

k
T ln

1
, at the point B at a height H above A, where 

TgUkH = .  

          If the time taken by the particle for its downward motion, 

starting from rest at B, until it  reaches A is T1 and its speed at A is U1   

show that  T + T1 = .ln
1

1

+
kUg

kUg

k
 

 

 ld,hlg miq A g H Wilska msysgk B ,laIfha° wxY=j laI◊lj ksYap,;djg meñfKk nj

 fmkajkak ; fuys kH = U gT  fõ' 

 B ksYap,;dfõ isg my<g p,s;fha° A fj; <`.d ùug wxY=j .kakd ld,h T1 kï yd A ys ° tys

 fõ.h U1 kï  

12.  A circular plate of radius a is completely immersed vertically in a 

homogeneous liquid, with its centre O at a depth h ( )a  below the free  

       surface of the liquid. Write down the liquid thrust on the plate.  

       Using integration, show that the centre of pressure of the plate 

lies on its vertical diameter at a depth 
h
a2

 below the centre O.  

A plane door  S  in the shape of the region between two 

concentric circles of radii  a  and  2a is located on a vertical side of a 

tank filled  

with a homogeneous liquid of density . The depth of the liquid 

in the tank is 6a.  The door is freely hinged at its uppermost point A  

which is at a depth  a  below the free surface. Find the force that 

should be applied perpendicular to the door at its lowest point B to 

keep  

it closed.  

 

13. A particle is projected vertically upwards with speed U from a 

point A on the horizontal ground, in a medium which offers a  

     resistance kv per unit mass when its speed is v, where k is a 

constant.  Show that, the particle comes to rest instantaneously after a 

time    

     
+

=
g
kUg

k
T ln

1
, at the point B at a height H above A, where 

TgUkH = .  

          If the time taken by the particle for its downward motion, 

starting from rest at B, until it  reaches A is T1 and its speed at A is U1   

show that  T + T1 = .ln
1

1

+
kUg

kUg

k
  nj fmkajkak'  
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14.   ialkaOh m  jQQ P wxY=jla †. 2a jQQ ieye,aÆ wú;kH ;ka;=jl tl fl<jrlg o iudk ialkaOh

  iys; Q wxY=jla ;ka;=fõ wks;a fl<jrg o wE|d we;' P wxY=j A ,laIHhl yd Q wxY=j A g a ≥rla 

  isriaj my<ska B ,laIHhl o w,ajd ;nkq ,efí' wdrïNfha°" P wxY=jg u ;sria m%%fõ.hla fokq ,nk

      w;r" iu.dój Q wxY=j B ys ksYap,;dfõ isg uqod y˙kq ,efí'  

   Q g idfmalaIj P wxY=fõ p,s;h ie,lSfuka fyda wka l%%uhlska fyda ;ka;=j fkdnqre,a jk úg tys 

  isrig wdk;sh 3  nj fmkajkak' 

  moaO;sfha ialkaOh flakaøh jQQ G jgd flda◊l .uH;dj ie,lSfuka"  

 (i) ;ka;=j we|Sug fudfyd;lg miq yd moaO;sfha miqj is≥jk p,s;fha° ;ka;=fõ flda◊l 

   m%%fõ.h ksh;j yd  u
4a

 g iudkj mj;sk nj;a"  
 (ii) Q g my<ska P ;sfnk m˙† ;ka;=j isria ùug .;jk ld,h 

  

14.  A particle P of mass m is attached to one end of a light 

inextensible string  of length 2a, and  another particle Q of equal mass  

       is attached to the other end of the string. Particle P is held at a 

point A and particle Q held at the point B distant  a vertically  

      below the point A. Initially, the particle P is given a horizontal 

velocity u and simultaneously, particle Q is released from rest at point 

B.  

      

       By considering the motion of particle  P relative to Q, or 

otherwise, show that when the string becomes taut the inclination  

       of the string to the vertical is .
3

  

       By considering conservation of angular momentum of the system 

about its centre of mass, G, show further that  

(i) just after the string becomes taut and also in the 

subsequent motion of the system, the angular velocity of 

the string  

remains constant and equal to ;
4a
u

    

(ii) the time at which the string becomes vertical with P 

below Q is +=
3
8

31 u
a

t . 

       By considering the motion of the centre of mass, G, and the 

motion of the system relative to G 

(iii) show that the path of G in the subsequent motion of the 

system is a parabola, 

and find the horizontal and vertical distances of G from 

the point A, at time .1tt =   

 nj;a 

   ;j≥rg;a fmkajkak'

  G ys p,s;h yd G g idfmalaIj moaO;sfha p,s;h ie,lSfuka" 

 (iii) moaO;sfha miqj is≥jk p,s;fha ° G ys m:h mrdj,hla nj fmkajd  t = t1  jk úg A ,laIHfha 

   isg G ys ;sria yd isria ≥r fidhkak'
  

15.     ialkaOh M  yd wrh  a  jQQ ;=kS taldldr jD;a;dldr j<,a,l flakaøh Tiafia hk" tys ;,hg ,ïn wlaIhla

 jgd wjia:ß;s >QQr®Kh ,shd olajkak' ialkaOh M  yd wrh  a  jQQ taldldr jD;a;dldr ;eáhl flakaøh

 yryd hk tys ;,hg ,ïn wlaIhla jgd wjia:ß;s >QQr®Kh 1
2 Ma2   nj" wkql,kfhka fmkajkak'   

               j<,a, yd ;eáh" ;srig fldaKhlska wdk;   jQQ  wp, ;,hl Wm˙u nEjqï fr®Ld †f.a iajdh;a;j   

 my<g ^,siaiSfuka f;drj& fmr<S hhs' tla tla jia;=fõ flakaøh t  =  0  ld,fha° tlu ;sria fr®Ldjl 

 ksYap,;dfõ isg p,s;h wdrïN lrhs'

    Yla;s ixia:ß;s uQQ,Or®uh Ndú;fhka ;,h †f.a my<g x ≥rla fmr<Sfuka ms<sfj<ska    j<,af,a yd 

 ;eáfha flakaø  ,nd .kakd  v  yd  V  fõ. v2  =  gx sin   yd V2  =    4g
 3

x sin     iólrKh u.ska fokq 

 ,nk nj fmkajkak' 

             ta khska fyda wkal%%uhlska" tla tla jia;=fõ ;ajrKh fidhd j<,a,g jvd  1
12 gt2  sin     ≥rla ;eáh 

 p,kh jk nj fmkajkak'   

16. (a)   §tla tlays idr®:l;aj iïNdú;dj p  (0  <  p  <  1)  jk iajdh;a; W;aidy n  .Kkl ° ,efnk 

 idr®:l;aj .Kk¶ olajk X  iïNdú;d Y%%s;h P(X  =  x)  =  C
n

x (1     p)
n   x  
p
x
,    x  =  0,  1,  2,      ....  n  jk

 oaúmo jHdma;shla wkq.ukh lrhs' x   (n  +  1)  p   1  kïu muKla P(X  =  x)   P(X  =  x  +  1)  nj 

 fmkajkak' 

   tla;rd fjälalrefjla kshñ; b,lalhg fjä ;eîug iajdh;a;j W;aidy .Kkdjla lrk

 nj o tla tla W;aidyfha° idr®:l;aj iïNdú;dj  0.3  la hehs o is;uq'     
   (i)   fjälalrejd lrk iajdh;a; W;aidy .Kk  8  la kï jeäu iïNdú;djla iys; idr®:l;aj

  .Kk"   
   (ii)  tla j;djlaj;a b,lalhg je°fï iïNdú;dj 80%  lg jvd jeä ùu i|yd fjälalrejd 

  is≥ l< hq;= wju W;aidy .Kk 

  fidhkak' 

            

R
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            (b)   R  úúla; iiïNdù úp,Hhla   r  =  1,  2,  3,…  i|yd  P(R  =  r)  =  q
r     
p,  jQ iïNdú;d Y%s;h iys;

 .=fKda;a;r jHdma;shla wkq.ukh lrhs; fuys 0  <  p  <  1  yd  q  =  1  –  p    fõ'    

   (i)       iuqÉÑ; jHdma;s Y%%s;h" P  (R     r)  =  1  –  q
r
,  nj;a 

 (ii)      ´kEu s,  t  Ok ksÅ, folla i|yd P(R  >  s  +  t    R  >  s)  =  P(R  >  t)    nj;a 

 fmkajkak'

17.  (a)   A    niakej;=ïfmd<lg <`.d jk ^tla;rd udr®®.hl .uka .kakd& niar:j, wkqhd; <`.d ùï 

  folla w;r ld, m%%dka;rh X  (ñks;a;=j,ska)  iiïNdù úp,Hhla jk w;r" X  hkak >k;aj Y%%s;h 

     

              exponential distribution with density function 

=
 otherwise.         ,0

,0 if,
)(

xe
xf

x

 

Find the mean µ  and the standard deviation  of the random 

variable X, in terms of the parameter  appearing in  

the density function  f(x). 

Now let the parameter 
10
1

= .  Suppose that a bus in this 

particular route arrived at the stop A at 7.00 a.m.  

Find the probability that the next bus (in the same route) will 

arrive at the stop A between 7.15 a.m. and 7.30 a.m.  

[It may be assumed that  2231.05.1e .] 

 

(b)  The times Y (in minutes) taken by an express train to travel 

from one station S1 to the next station S2 is a random variable 

       which follows a normal distribution with a mean of 40 minutes 

and a standard deviation of 5 minutes.  

 Suppose an express train left the station S1 and started to travel 

towards the station S2 , at 2.00 p.m. 

(i) Find the probability that the train will reach station S2 

before 2.45 p.m. 

(ii) Given that the train had arrived at station S2 before 2.45 

p.m, find the probability that the  

train had arrived at station S2 before 2.30 p.m. 

              exponential distribution with density function 

=
 otherwise.         ,0

,0 if,
)(

xe
xf

x

 

Find the mean µ  and the standard deviation  of the random 

variable X, in terms of the parameter  appearing in  

the density function  f(x). 

Now let the parameter 
10
1

= .  Suppose that a bus in this 

particular route arrived at the stop A at 7.00 a.m.  

Find the probability that the next bus (in the same route) will 

arrive at the stop A between 7.15 a.m. and 7.30 a.m.  

[It may be assumed that  2231.05.1e .] 

 

(b)  The times Y (in minutes) taken by an express train to travel 

from one station S1 to the next station S2 is a random variable 

       which follows a normal distribution with a mean of 40 minutes 

and a standard deviation of 5 minutes.  

 Suppose an express train left the station S1 and started to travel 

towards the station S2 , at 2.00 p.m. 

(i) Find the probability that the train will reach station S2 

before 2.45 p.m. 

(ii) Given that the train had arrived at station S2 before 2.45 

p.m, find the probability that the  

train had arrived at station S2 before 2.30 p.m. 

úg 

tfia fkdjk úg  

      jk >d;Sh jHdma;shla wkq.ukh lrhs' fuys   hkq Ok mrdñ;shls' X  iiïNdù úp,Hfhys   

      uOHkHh yd  iïu; wm.ukh mrdñ;sh weiq˙ka fidhkak' 

        ±ka mrdñ;sh    =    110   hehs .ksuq' ^fuu udr®.fhys .uka .kakd& nihla A  kej;=ïfmd<g 

  fm'j' 7.00  g <`.d jQQfha hehs is;uq' ̂ fuu udr®.fhys u .uka .kakd& B <. nih A  kej;=ïfmd<g

  fm'j' 7.15  iy 7.30  w;r <`.d ùfï iïNdú;dj fidhkak'

      [e  –1.5   0.2231  nj Wml,amkh l< yelsh']

    (b)   iS>%%.dó ≥ï˙hla S
1
  ≥ï˙h ia:dkfha isg B <`. S

2
  ≥ï˙h ia:dkhg <`.d ùug .;jk ld,h jk Y  

   ^ñks;a;=j,ska& uOHkHh ñks;a;= 40  la yd iïu; wm.ukh ñks;a;= 5la jk m%%u; jHdma;shla 

 wkq.ukh lrk iiïNdù úp,Hhla fõ' iS>%%.dó ≥ï˙hla S
1
  ≥ï˙h ia:dkfhka m'j'  2.00  g msg;a

 ù S
2
  ≥ï˙h ia:dkh foig .uka lf<a hehs is;uq' 

       (i)         ≥ï˙h"  S
2
  ≥ï˙h ia:dkhg m'j'  2.45  g fmr <`.d ùfï iïNdú;dj fidhkak'

     (ii)       ≥ï˙h"  S
2
  ≥ï˙h ia:dkhg m'j'  2.45  g fmr <`.d ù ;snqK nj ° we;akï" ≥ï˙h m'j'  2.30  g

      fmr S
2
  ≥ï˙h ia:dkhg <`.d ù ;sîfï iïNdú;dj fidhkak'  

*    *    *  
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