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2'1'3   ˚  m%Yak m;%fhys m%Yak i|yd wfmaÈs; ms<s;=re" ,l=Kq °fï mámdáh" ms<s;=re iemhSu 

	 ms<sn| ks¯ÈK" ks.uk yd fhdackd 

(10) ixhqla; .Ks;h I m;%h - A  fldgi 

1 jk m%Yakh

1.   .Ks; wNHqyk uQ,Or®uh Ndú;fhka" ishÆ n ∈ Z+ 
i|yd Σ 

r = 1

n 
(2r + 1) =  n(n + 2) nj

    idOkh lrkak'

n  =  1  úg"  j' me' =                                  yd

               o' me' = 1(1 + 2) = 3

∴   n = 1  úg m%;sM,h i;H fõ'    5

´kEu k  Ok ksÅ,hla f.k" n  =  k  i|yd ° we;s m%;sM,h i;H hehs Wml,amkh lruq' 

tkï   Σ 
r = 1

k 
(2r + 1) =  k (k + 2)  5

±ka  Σ 
r = 1

k+1
(2r + 1) =  Σ 

r = 1

k
(2r + 1) + [2(k + 1)+ 1] = k (k + 2) + 2k + 3 5

     

	     =  k2 + 4k + 3 = (k + 1)(k + 3)   5

∴ ° we;s m%;sM,h n  =  k g i;H kï" th n  =  k + 1 g o i;H fõ' n  =  1 i|yd ° we;s 

m%;sM,h i;H nj by; fmkajd we;' .Ks; wNHqyk uQ,Or®uh wkqj ishÆ Ok ksÅ,uh 

n  i|ydu m%;sM,h i;H fõ'  5 							              25 		

Σ 
r = 1

 1
  (2r + 1) = 3  

1 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (
  

wh≥ïlrejkaf.ka 95]lau m%Yakhg ms<s;=re iemhSug W;aidy lr we;;a m%Yakfhys myiq;dj 

51]lg iSud ù ;sfí' tkï tu wfmalaIlhskag iduQyslj ysñ lr .; yelsj we;af;a ,eìh yelsj 

;snQ Wm˙u ,l=Kq m%udKfhka wvlg wdikak m%udKhla muKs' iuyr wh≥ïlrejka imhd ;snQ 

ms<s;=rej, lemS fmfkk ≥r®j,;djla jQfha n = k  ^fuys k Ok ksÅ,hls'& i|yd m%;sM,h i;H hehs 

Wml,amkh ls¯fï° Σ 
r = 1

k
(2r + 1) =  k (k + 2) fjkqjg Σ r = 1

k
(2k + 1) =  k (k + 2) f,i if∞iaj 

,shd ;sîuhs' ;jo idOkh iïmQr®K ls¯u i|yd ms<s;=r wjidkfha° §.◊; wNHqyk uQ,Or®uh 

wkqj ° we;s m%ldYh i;H nj¶ ,súh hq;=j ;snqK o fndfyda ms<s;=rej, ta nj i|yka fkdùu 

ksid uqΩ ,l=Kq wysñ ù ;sfnkq olakg ,eìKs' §.◊; wNHqyk uQ,Or®uh¶ fhdod .ksñka ° we;s 

m%;sM,hla ´kEu Ok ksÅ,hla i|yd i;H nj idOkh ls¯fï yelshdj wh≥ïlrejka i;=j ;snqK 

o" tu l%shdj,shg wh;a mshjr ish,a, ksjer†j" ;r®ldkql+,j yd wkqms<sfj<ska b†˙m;a ls¯ug 

isiqka yqreù fkd;sîu fuu ;;a;ajhg fya;=úh yelsh' §.Ks; wNHqyk uQ,Or®uh¶ hkq l=ula ±hs 

isiqkg ksjer†j wjfndaO lrùfï jeo.;alu úIhh b.ekaùfï° wjOdkhg fhduq úh hq;= fõ' 
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2 jk m%Yakh

 2x + 1
  3x − 1

≥ 1  wiudk;dj imqrd,k x  
ys ishÆ ;d;A;aaaúl w.h fidhkak'

 2x + 1
  3x − 1

≥ 1   2 − x 
  3x − 1

≥ 0 2x + 1
  3x − 1

−1  ≥ 0  2x + 1 −(3x − 1)
            3x − 1

≥ 0⇔ ⇔ ⇔ 5

5úi∫ï l=,lh =  {x  ∈  R  :    < x  ≤  2}1
3

5 5 5

2 < x 

  2 − x   (+)   (+)   (−) 

  3x − 1   (−)   (+)   (+) 

  (−)   (+)   (−) 
  2 − x 
  3x − 1

1
3x  <  1

 3
<  x  <  2

25

2.   

2 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

wh≥ïlrejkaf.ka jeäu m%;sY;hla tkï 96]la ms<s;=re iemhSug W;aidy lr we;;a 

fuu m%Yakfhys myiq;dj 27]lg iSud ù ;sfí' ù„h wiudk;d úi£u ms<sn| uQ,sl uQ,Or®u 

weiqfrka fuu m%Yakhg b;d myiqfjka yd blaukska ms<s;=re imhd" Bg ysñ ,l=Kq 25u ,nd .; 

yelsj ;snqK o" ù„h wiudk;d úi|Sfï° ksjer†j yd ;dr®lslj mshjfrka mshjr b†˙hg hdfï 

wjYH;dj fkdiems¯u" ,l=Kq wvqùug fya;= ù ;snQ nj olakg ,enqKs' ksielfhkau Ok j 

fkdmj;sk rdYshlska wiudk;djl fomiu .=K ls¯u ̂ yria .=K ls¯u& fndfyda wh≥ïlrejka 

úiska lrk ,o nrm;, jrols' ° we;s wiudk;dj úi|Sfï°  3x − 1 = 0 jk úg tys jï mi 

wr®: úrys; jk ksid 3x − 1 > 0 jk wjia:dj;a 3x − 1 < 0 jk wjia:dj;a ^tkï  x  >  1
3  iy          

x <  1
3 & fjk fjku ie,lSu w;HjYH fjhs' x  =  1

3   jk úg wiudk;dj fkdmj;sk nj 

iuyr wh≥ïlrejkaf.a wjOdkhg fhduqj ke;s ksid úi∫ï l=,lh ,sùfï° mjd x  =  13  o úh 

yels f,i f.k ;sìKs' x ≠  13  úh hq;= nj wjfndaO lrf.k fkd;sîu Bg fya;=j fjhs' ,l=Kq 

°fï mámdáfha ±lafjk by; l%uhg wu;rj fjk;a l%u Ndú; ls¯fuka jqj o wiudk;dfjys 

úi∫ï ,nd .ekSfï yelshdj ;sìKs' jHq;amkak lr .kq ,nk m%ldYfhys úp,kh ms˙laiSfuka 

wk;=rej ksjer† úi∫ï l=,lh ms<s;=re f,i b†˙m;a ls¯ug isiqka mqre≥ ùu o wjYH fõ' 
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3 jk m%Yakh

3.    ishÆ n ∈ Z+ 
i|yd wm˙ñ; fY%aKshl m<uq mo n ys tl;=j 

2
n + 1

3
n − 1

6 −  u.ska fokq ,efí' 

	

	 fuu fY%aKsfhys n fjks moh fidhd" fY%aKsh" wNsid¯ .=fKda;a;r fY%aKshla nj fmkajkak' 

	     

	    	n ∈ Z+ 
i|yd fY%aKsfha n fjks moh an iy 

2
n + 1

3
n  − 1

6 −Sn  =  f,i .ksuq' 

túg an  =  Sn  − Sn−1
5

5

5

2
n 

3n −2

2
n 

3n −2

2
3 

 

+ 1 −

=

=

= =

 

 2
3

n −1

2  × 

∴Σ 
n = 1

∞

an hkq m<uqjk moh 2 iy fmd≥ wkqmd;h 
2
3

jk .=fKda;a;r fY%a◊hls'
  

2
3

< 1 neúka fY%aKsh wNsid¯ fõ'  

5

5 25

−

 

 2
n + 1

3
n  − 1

6 −

 

 2
n 

3
n  − 2

6 −

      

3 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

wfmalaIlhskaf.ka wju m%;sY;hla tkï 73]la muKla ms<s;=re imhd ;snQ fuu 

m%Yakfhys myiq;dj o 9] ;rï wju uÜgulg m;aj ;sîu ±ä wjOdkhg fhduq ùu w;HjYH 

fõ' fuu m%Yakh ;=< wvx.= .egÆj f,i ie,lsh yelafla uq,a mo n ys ftlHh weiqfrka 

m%ldYs; fY%a◊hl ,dlaI◊l y∫kd.ekSuhs' fY%a◊hl uq,a mo n ys ftlHh ° we;s úg n jk 

moh fidhd .ekSfï ir, Wml%uh" tkï" Sn − Sn −1  = Tn  hkak Ndú; l< yels nj ±k isàu 

ta i|yd wjYH fõ' wk;=rej" fY%aKsfha n jk moh Tn hkak arn−1  wdldrfhka m%ldY l< úg 

wm˙ñ; fY%a◊h .=fKda;a;r fY%aKshla jk nj o tys fmd≥ wkqmd;h r, | r | < 1 wiudk;dj 

imqrd,k úg .=fKda;a;r fY%aKsh wNsid¯ jk nj o wfmalaIlhska ±k isáh hq;= w;r tys 

fkdjla Ndú;hla f,i fuu m%Yakhg ms<s;=re iemhSu ie,lsh yels fõ'

iuyr wfmalaIlhka fY%aKsfha moj, tl;=jg ms<sfj<ska  n = 1,  n = 2, n = 3, n = 4  

wdfoaYfhka S1, S2, S3, S4 fidhd tu.ska fY%aKsfha uq,a mo ;=k ,ndf.k" tu fY%aKsh .=fKda;a;r 

fY%a◊hla njg lreKq b†˙m;a lr ;snQ kuq≥ th m%udKj;a idOkhla f,i fkdie,lsh yels fõ'                                                                                                                

iuyr wfmalaIlhka    lim     Sn =  6n          ∞  ^m˙ñ;& nj fmkaùu u.ska fY%aKsh wNsid¯ nj fmkaùu 

ms<s.; yels fõ'
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4 jk m%Yakh

4.    a  ∈ R  
hehs .ksuq'  x  + 

 x 3

a

 

 
20

ys oaúmo m%idrKfhys x j,ska iajdh;a; moh 
969

 

  2  fõ' 

	 a ys w.h fidhkak' 

	 oaúmo m%fïhhg wkqj" 

     

5 5

5

5

5

Σ 
r = 0

20
20

C
    

     
 r  

x20 − r

 x 3

a

 

 
r

Σ 
r = 0

20
20

C
    

     
 r  

ar x20 −4r

x  + 
 x 3

a

 

 
20

=

=

x  j,ska iajdh;a; moh i|yd 20 − 4r  = 0 

∴ r  = 5  

⇔
  20!

15!5!
⇔ ⇔a5   a5   a    ==  969

  

  2 =   1
 

32 
1

 

2 

x  j,ska iajdh;a; moh  
969

  

  2 ksid"  
20

C
    

     
 5 

 

a5   

=  969
  

  2 

fuys r = 0,  1,  2, ...,  20  i|yd     
20

C
    

     
 r  

       20!

r!  (20 − r)!
 =

25

fõ'                
	

4 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

	 wh≥ïlrejkaf.ka 85]la fuu m%Yakhg ms<s;=re imhd ;snQ kuq≥ tys myiq;dj 33]lg 

iSud ù ;sìKs' fndfyda wfmalaIlhka m%idrKfhys idOdrK moh ksjer†j ,shd ;snQ kuq;a 

tys idOdrK moh C
    

     

ar
  
  
 

20

r
x20 − 4r nj ksjer†j ,nd fkd.ekSu;a" x j,ska iajdh;a; moh i|yd 

r = 5 nj ksjer†j ,nd.;a iuyr wfmalaIlhla mjd 
20C

    

     
 5  

 hkak ksjer†j iqΩ fkdls¯u;a 

ksid ,l=Kq wysñ lr f.k ;sìKs' b;d wvq mshjr .Kklska ksjer† ms<s;=r lrd blaukska 

<Ûd úh yels fujeks m%Yakj,g ms<s;=re imhd Wm˙u ,l=Kq m%udKhla Wmhd .ekSu flfrys 

wfmalaIlhka fhduq úh hq;= fõ'

 

 

 

 

 

 

 

 

 

 

 

 



- 19 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2013

5 jk m%Yakh

5. l − cos x

√1 + x2  − √1 − x2  

lim   
x      0 = 1

 

2 
nj fmkajkak'

= 

l − cos x

√1 + x2  − √1 − x2  

lim   
x      0

l − cos x

√1 + x2  − √1 − x2  

lim   
x      0

lim   
x      0

lim   
x      0

lim   
x      0

= 

= 

= 

= 

× 
√1 + x2  + √1 − x2  

√1 + x2  + √1 − x2  

 

 

 

 x
2

 

 x
2

 

 x   2

2

2 sin2

   sin2

2x2
√1 + x2  + √1 − x2  ( )

√1 + x2  + √1 − x2  ( )
4

1
 

4 

 

 x
2

 

 x
2

sin
√1 + x2  + √1 − x2  ( )

 

 

2

1
 

4 
1

 

2 × 12 
 
× (2) =

5

5

5

5

5 25

5 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

fuu m%Yakh i|yd wfmalaIlhkaf.ka 94]lau ms<s;=re imhd ;snQ w;r myiq;dj 51]la 

úh' fuh myiq;dj jeä;u m%Yak fol w;=frka tlls' ù„h yd ;%sfldaKñ;sl ixhqla; Y%s;hl 

iSudj fiùu ms<sn| ±kqu Ndú;fhka ms<s;=re iemhsh hq;= fuu m%Yakfha° iSudj ms<sn| kS;s 

ksjer†j Ndú; lr fkd;sîu idr®:l ms<s;=re fkd,eîug fya;=jla úh' iSudj ms<sn| uQ,sl 

m%fïhj, Ndú; we;=<;a wNHdij,° tu tla tla m%fïhh fhdod .efkk wjia:d meye†,sj 

ksrEmKh jk fia Y%s;h ilia lr .ekSfï mshjr mámdáh ksjer†j ,shd ±laúh hq;= jqj o 

fndfyda isiqkaf.a ms<s;=rej, ta nj olakg fkd,eîu wvqmdvqjla fukau uqΩ ,l=Kq fkd,eîug 

fya;=jla o úh' ms<s;=frys wka;r®.; mshjr wkql%uh u.ska" ks.ukj,g t<öu i|yd Ndú; 

m%fïh wkqms<sfj<ska ksrEmKh flfrk fujeks wNHdij,° úêu;a f,i ms<s;=r b†˙m;a 

ls¯fuka Wm˙u ,l=Kq ,nd .ekSu flfrys wh≥ïlrejkaf.a wjOdkh fhduq úh hq;= fõ' 
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6 jk m%Yakh

6. + nj fmkajkak'

ta khska" fidhkak'

5

5

5 5

neúka"

25

∴ fuys C hkq wNsu; ksh;hls' 

5

d

d

d

d

dx

dx

dx

dx

dx

dx

6 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

		  wfmalaIlhkaf.ka 90]la ms<s;=re imhd we;s fuu m%Yakfhys myiq;dj 36]ls' 

	 wjl,kfhys tk odu kS;sh ms<sn|j wjfndaOh m%udKj;a fkdue;sùu ksid mQr®K jYfhka 

idr®:l ms<s;=re b†˙m;a lr ;snqfKa w,am jYfhks' wkql,kfha we;s iïu; wdldr ms<sn| 

±kqu w,am ùu o ,l=Kq wvqùug n,md we;s ;j;a lreKls' wkql,kh l< hq;= m%ldYkh 

iq≥iq m˙† ilia lr .ekSug fkdyels ùu o idr®:l ms<s;=re fkd,eîug fya;= ù ;sìKs' ;jo 

wksYaÑ; wkql,khl° wNsu; ksh;h i|yka lr fkd;sîu ksid o fndfyda wfmalaIlhkag 

Wm˙u ,l=Kq ,nd .ekSug fkdyels úh' wjl,khl úf,dauh f,i b†˙m;a flfrk ir, 

wkql, wdY%s; wNHdij, ksr;ùfuka isiqka ,nk w;a±lSï fujeks m%Yakj,g idr®:lj 

ms<s;=re iemhSu i|yd b;d m%fhdackj;a fõ' 
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7 jk m%Yakh

7 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

	 wh≥ïlrejkaf.ka  89]la ms<s;=re imhd ;snQ fuu m%Yakfhys myiq;dj 32]ls' ù„h cHdñ;sfhys 

tk ir, isoaOdka; weiqfrka ms<s;=re iemhsh yelsj ;snQ fuu m%Yakfhys° C ys LKavdxl 

b  weiqfrka ksjer†j ,ndf.k ;snqK o tu LKavdxl x + 2y + a = 0  ys wdfoaY l< miq 

a  yd b  w;r wfkla iïnkaO;dj f.dv kÛd .ekSug fkdyelsùu fyda ksjer†j iqΩ lr 

fkd;sîu fyda fya;=fjka a iy b ys ksjer† w.h ,nd .ekSug fndfyda wh≥ïlrejkag 

fkdyels ù ;sìKs'  ir, fr®Ldjl mrdñ;sl ksrEmKh Ndú;fhka o fuu m%Yakhg ms<s;=re 

,nd .; yelsfõ'  ir, fr®Ldj ms<sn| uQ,sl isoaOdka; yqre lrùu i|yd ir, wNHdij, 

ksr;lrùfuka  fuu ≥r®j,;dj uÛ yrjd .; yelsh' fuhg ms<s;=re iemhSfï° wh≥ïlrejka 

u;lfha ;snQ m%;sìïnh ms<sn| iQ;%h fhdod f.k úi|d ;snQ w;r thg jvd fuu m%Yakfhys 

° we;s lreKq wkqj fr®Ldjl fomi ,laIH fol msysgk úg imqrd,k wjYH;dj fhd∞ l†u 

úi∫ï b†˙m;a ls¯ug W;aidy ls¯u uekú' 

7. 	 (3, 1)  ,laIHfhys x + 2y + a = 0  ir, fr®Ldj u; m%;sìïnh 3
5

( ), b ,laIHh fõ' fuys a yd b
       ksh; fõ' a yd b ys w.hka fidhkak' 

A (3, 1)

B 3
5

( ), b

l : x + 2y + a = 0

C

AB  fr®Ldfõ uOH ,laIHh C kï" 

 C  = 

 

 

3
 

5 3 +    

2 2
, 1 + b

5

∴ a + b  = −  

C ,laIHh l  fr®Ldj u; msysgk neúka  9
5 + (1+ b) + a  =  0 5

5

14
 5

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

5
AB  l  neúka" 

 

 
b  − 1 
3

 

5 
− 3

× 1
2( (

−  =  −1

∴ b  − 1  = −  24
 5

5−  19
 5

b   = 

(1) ⇒  a   = 1 25
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8 jk m%Yakh

8. 	 x = 2cosθ,  y = 2sinθ,  u.ska fokq ,nk jl%h C hehs .ksuq' fuys θ hkq mrdñ;shls' 

	 C  jl%hg θ   =  π 
4

g wkqrEm ,laIHfhys ° jQ wNs,ïnhg" C jl%h kej; θ  = α g wkqrEm

	 ,laIHfhys  ° yuqfõ'  2sinα  − 8cosα + 3 2 √ = 0 nj fmkajkak'  

   y

   x

P

(2cosα, sinα)

x = 2cosθ,  y = sinθ

θ   =  π 
4 g wkqrEm ,laIHh P  kï" 

P  ≡ 1
2 √ 2 √ )( , 

 dx 
dθ

 dy
 dθ

 dy
dx  = 2sinθ,         =  cosθ   ⇒ =  

−cosθ
 2sinθ

5 5

5

5

5

P  ,ÈHfha° jl%hg we|s iamr®Ylfha wkql%uKh       = −

∴  P  ,ÈHfha° jl%hg we|s wNs,ïNfha wkql%uKh   =  2 

P  ,ÈHfha° jl%hg we|s wNs,ïNfha iólrKh  

(2cosα , sinα) ,ÈHh fuu fr®Ldj u; msysgk neúka" 

  

sinα −  

1 
2

=  −cot π 
4

1 
2

:   y −          =  2 (x −        )1
2 √

2 √

1
2 √

=  2(2cosα − 2 √       )

2sinα − 8cosα + 4 2 √    − 2 √ = 0  

2sinα − 8cosα + 3 2 √    = 0  25
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8 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

	

	 wfmalaIlhskaf.ka 77]la muKla ms<s;=re imhd ;snQ fuu m%Yakfhys myiq;dj 31]ls' 

fuu m%Yakhg ms<s;=re iemhSfï°" fokq ,nk jl%hg th u; msysá ,laIHhl° we|s wNs,ïnfha 

iólrKh ,nd .ekSu;a" ° we;s fjk;a ,laIHhla yryd tu wNs,ïnh .uka ls¯u fya;=fjka 

tu ,laIHfha LKavdxl u.ska wNs,ïnfha iólrKh ;Dma; ls¯u;a Ndú;fhka ° we;s 

iïnkaO;dj f.dv ke.sh hq;=j ;sìKs' fuh bf.kqï l%shdj,sh ;=< ks;r yuqjk Ndú; 

wjia:djla jqj o" mrdñ;sl wjl,kh ksjer†j lr fkd;sîu;a mrdñ;shla weiq˙ka LKavdxl 

fokq ,enQ ,laIHhla yryd hk" okakd wkql%uKhla iys; ir, fr®Ldfõ iólrKh ,nd 

.ekSfï ±kqu wvqùu;a ms<s;=re i|yd jk ,l=Kq wvqùug fya;= ù ;sìKs' 

9 jk m%Yakh

25

5

9. 	 wrh tall 1la jQ o" flakaøh x +  y = 0 ir, fr®Ldj u; jQo" C jD;a;hla" x2 + y2 + 4y + 3 = 0 
jD;a;h m%,ïn j f√okh lrhs' C ys flakaøfha LKavdxl fidhkak'  

	 wjYH lrk jD;a;fha flakaøh x +  y = 0 fr®Ldj u; msysgk neúka th t mrdñ;shla 

	 weiq˙ka (t, −t) f,i ,súh yelsh' fuys t ∈ R. 
	
	 flakaøh (t, −t) iy wrh tall 1 jk jD;a;fha iólrKh" 

	

	 (x − t)2 + (y + t)2   =  1

        	  x2 + y2  − 2tx + 2ty + 2t2  − 1 = 0
	
	 fuh x2 + y2  + 4y + 3 = 0  jD;a;h m%,ïnj f√okh lrk neúka" 

	 2(t)(2) = (2t2  − 1) + 3

      	 tkï"  2t2  − 4t  + 2 = 0 ; (t − 1)2    = 0 

	 ∴  t  = 1  neúka" flakaøh  = (1, −1) 5

5

5

5

9 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

	wfmalaIlhskaf.ka 85]la ms<s;=re imhd ;snQ fuu m%Yakfhys myiq;dj 31]la úh' 

,l=Kq °fï mámdáfha wfmalaIs; wdldrhg imhk ,o ms<s;=re b;du;a ≥r®,N úh' fndfyda 

wfmalaIlhka flakaøfha LKavdxl iy wrh weiq˙ka jD;a;fha iólrKh ,ndf.k ;sìKs' 

tfy;a jD;a; fol m%,ïn ùug ;sìh hq;= wjYH;dj ksjer†j Ndú; lr fkd;sîu idr®:l 

ms<s;=re wvqùug fya;= ù ;sìKs' 
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10 jk m%Yakh

255

5

5

5

5

sinθ  = yd  
3π 
 2

kï" sin2θ  = 4 2 √    
9

4 2 √    
7

yd  tan2θ  = nj fmkajkak'1 
3

−

sinθ  = 1 
3

− iy  π <  θ  <       hehs .ksuq'3π 
 2

1 
9

cos2θ  + sin2θ  = 1  neúka" cos2θ  = 1 − 8 
9

=  iy cosθ   = 2 2 √    
3

± 

π  <  θ  <       ⇒ cosθ  <  0  neúka"  cosθ  = − 3π 
 2

2 2 √    
3

4 2 √    
9

( (1 
3

−±ka sin2θ  = 2cosθ sinθ  =   ))

2 2 √    
3

 2  =  

;jo" cos2θ  =  1 − 2 sin2θ  = 1 − 2 
9

7 
9

=  

( ( 9
 7))

4 2 √    
9

4 2 √    
7

=  tan2θ  =  sin2θ  
cos2θ  

=

10. 	  π < θ  <  

−

10 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

wfmalaIlhskaf.ka 84]la ms<s;=re imhd ;snQ fuu m%Yakfhys myiq;dj 29]lg iSud ù 

;sì◊' wfmalaIlhka fndfyda fofkl= θ  fldaKh ;=kajk jD;a; mdofha fldaKhla nj y∫kd 

fkdf.k th iqΩ fldaKhla f,i i,ld iDcqflda” ;%sfldaKhla we|Sfuka θ ys fldaihska w.h 

,nd f.k ;sìKs' tla ;%sfldaKñ;sl wkqmd;hla ° we;s úg ;j;a ;%sfldaKñ;sl wkqmd;hla 

fiùfï° cos2θ + sin2θ  ≡ 1  ir®jiduHh Ndú; ls¯ug fukau θ ldaKh l=uk m%dka;rhl 

mj;So hkak i,ld n,d ta wkqj tla tla ;%sfldaKñ;sl wkqmd;fhys w.h ,nd .ekSfï° tu 

w.h Ok (+) o (−)  o hkak ;SrKh ls¯ug o isiqka yqre lrùfuka fuu wvqmdvqj uÛ yrjd 

.; yelsh' jD;a; mdo ksjer†j y∫kdf.k fkd;sîu idr®:l ms<s;=re fkd,eîug fya;=jla 

ù ;sìKs' 

	;jo fndfyda wfmalaIlhka ;%sfldaKñ;sl ir®jiduH fh°u fjkqjg iDcqfldaKsl

;%sfldaKhla" fok ,o fldaKhla i|yd ksr®udKh lr tu.ska b;s˙ ;%sfldaKñ;sl wkqmd; 

fiùu idudkH mqreoaola njg m;aù ;sfí' fok ,o fldaKh iqΩfldaKhla jk úg                     

iDcqfldaKsl ;%sfldaKhla weiqfrka wfkla wkqmd; ,nd .ekSu iq≥iq jk w;r wfkl=;a 

fldaK i|yd th mj;sk jD;a; mdolh wkqj iDcqflda◊l ;%sfldaK ie,lsh yelsh' 

 

 

 

 

 

 

 

 

 

 

 

 



- 25 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2013

^10& ixhqla; .Ks;h I - B  fldgi 

11 jk m%Yakh

 f(x) = ax3 + bx2 − 11x + 6 hehs .ksuq' fuys a, b ∈ R fõ' 

(x −1)  hkak f(x)  ys idOlhla fõ kï yd f(x) hkak (x −4)  ka fn¥ úg ,efnk fYaIh −6  
kï" a yd b j, w.hka fidhkak' 

 f(x) ys wfkla talc idOl fol;aa fidhkak'

α  yd β  hkq x2 + bx + c = 0 iólrKfha uQ, hehs o" γ  yd δ hkq x2 + mx + n = 0 iólrKfha

uQ, hehs o .ksuq' fuys b" c" m" n ∈ R fõ'

(i)  b yd c weiqfrka (α −β)2 fidhd ta khska" m yd n weiqfrka (γ −δ)2 ,shd olajkak' 

    α + γ  = β + δ  kï b2 - 4c = m2 - 4n  nj wfmdaykh lrkak' 

(ii) (α −γ)(α −δ)(β −γ) (β −δ) = (c −n)2  + (b −m)(bn −cm)  nj fmkajkak'

    x2 + bx + c = 0 yd x2 + mx + n = 0 iólrKj,g fmd≥ uQ,hla we;af;a  (c −n)2  = (m −b) 
     (bn −cm)  u kï muKla nj wfmdaykh lrkak' 

    x2 + 10x + k = 0 yd x2 + kx + 10 = 0  iólrKj,g fmd≥ uQ,hla we;;  fuys k hkq 

    ;d;a;aúl ksh;hls' k ys w.hka fidhkak' 

11.(a)

    (b)

    (a)

    (b)(i)

5

x −1  hkak  f(x)  ys idOlhla neúka"  f(1) = a + b − 11 + 6  = 0,  ∴  a + b  =  5    (1)

f(x)  hkak (x −4)  ka fn¥ úg fYaIh −6  neúka" f(4) = 64a + 16b − 44 + 6  =  −6

                                                                   ⇒ 4a + b = 2    (2)

(1) yd (2) ka"  a = − 1, b = 6 

5

5

5 5 5

10

10

10

25

20

±ka" f(x) = − x3 + 6x2 − 11x + 6 =  (x −1)(−x2 + 5x − 6)   =  −(x −1)(x2 − 5x + 6) 
                                                                                    = −  (x −1)(x −2)(x −3)                                                                                      

fï wkqj wfkl talc idOl fol jkafka (x −2) yd (x −3)  fõ' 

5 5

α  yd β  hkq x2 + bx + c = 0  jr®.c iólrKfha uQ, neúka α + β   = −b  yd αβ  = c  fõ' 

(α −β)2   =  (α +β)2 − 4αβ  = b2 − 4c

iei|Sfuka" (γ −δ)2   = m2 − 4n 

α + γ  = β + δ  neúka" α −β  = −(γ −δ) ⇒ (α −β)2   = (γ −δ)2  ⇒ b2 − 4c = m2 - 4n

5

5 5

20

05

15
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    (b)(ii) 5

5

5

25

5

5

(α −γ)(α −δ) (β −γ) (β −δ)  = [α2  − α (γ +δ) + γδ][β 
2  −β (γ +δ) + γδ]

		
                                    = [α2 + mα + n][β 

2 
+ mβ + n]

 
 	                                     = α2 β 

2  + αβ (α +β)m + n(α2 +β 
2) + αβm2 + mn(α +β) + n2	

	
                                    = c2 −  bcm+ n(b2 −2c) + cm2 − mnb + n2

                                                                         =  (c2 −  2cn + n2) + (b2n −  bcm − mnb + cm2) 	
	
                                   =  (c −  n)2 + (b −  m) (bn − cm) 

5

20

x2 + bx + c = 0 yd x2 + mx + n = 0  hk jr®.c iólrKj,g fmd≥ uQ,hla mj;skafka"

(α = γ  fyda δ) fyda (β = γ  fyda δ )  u kï mu◊' 

⇔   (α −γ)(α −δ)(β −γ)(β −δ)   = 0

⇔   (c −  n)2 + (b −  m)(bn − cm)  = 0

⇔   (c −  n)2 = (m −  b)(bn − cm)  

5

5

5

x2 + 10x + k = 0 yd x2 + kx + 10 = 0   hk iólrKj,g fmd≥ uQ,hla mj;skafka kï u

muKla (c −  n)2 = (m −  b)(bn − cm)

fuys  b = 10, c =  k,  m =  k  iy n  = 10 fõ' 

      (k −  10)2 = (k − 10)(100 − k2)  
⇔   (k −  10)[k2  + k − 110] = 0
⇔    (k −  10)(k − 10)(k + 11) = 0

tu.ska  k  = 10 fyda  k  =− 11 5

5

5

5

20
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    (ii) 	 fndfyda wh≥ïlrejka (α − γ)(α − δ)(β − γ)(β − δ) .=Ks;h ksjer†j iqΩ lr fkd;sîu

ksid wjYH m%;sM,h ,nd .ekSug fkdyels ù ;sìKs' wfmdaykfha° uq,a m%;sM,h Ndú;

l< hq;= kuq;a 	th Ndú; lr fkd;sîu ksid tu fldgig wod< iïmQr®K ,l=Kq ,nd

.ekSfï wjia:dj fndfyda wh≥ïlrejka wysñ lr f.k ;sìKs' fuu fldgfiys" u kï 

muKla hehs ° we;s ksid ms<s;=re iemhSfï° u kï muKla fyda ⇔ Ndú; fkdls̄ u ksido 

Bg wod< iïmQr®K ,l=Kq ,nd .ekSug fkdyels ù ;sìKs' by; m%;sM,h fhdod .ekSfuka 

ms<s;=r idOkh ls¯fï° k = 10 úh yels nj fkdi,ld k − 10 u.ska iólrKfhys 

fome;a;u fn°fuka tla ms<s;=rla uÛ ye¯ ;sìKs' fujeks wvqmdvq uÛyrjd ms<s;=re iemhSu 

flfrys wjOdkh fhduq lrkq ,enqfõ kï" jvd;au ckm%sh ù ;snQ m%Yakfhys myiq;dj 

;j≥rg;a by< hdug bv ;sìKs' 

12 jk m%Yakh

12. (a) 	 isiqka 15 l YsIH iNdjlA úoHd isiqka 3 fokl=f.ka" l,d isiqka 5 fokl=f.ka yd

jdKsc isiqka 7 fokl=f.ka iukaú; h' jHdmD;shl jev ls¯u i|yd fuu YsIH

iNdfjka isiqka 6 fokl= f;dard .ekSug wjYH j we;'

(i)	 isiqka 15 fokdu f;dard .ekSu i|yd iq≥iq kï"

(ii)	 lsishï isiqka fofokl=g tlg jev ls¯u i|yd wjir fkdue;s kï"

(iii)	 tla tla úIh Odrdfjka isiqka fofokl= ne.ska f;a¯ug wjYH kï"

fuh is≥ l< yels fjkia wdldr .Kk fidhkak'

by; (iii) hgf;a f;dard .;a lKavdhula" tu lKavdhfuys úoHd úIh Odrdfjka jQ 

isiqka fofokdg tl <Û jdäùug wjir fkdue;s kï" jD;a;dldr fïihla jfÜg 

jdä l< yels fjkia wdldr .Kk fidhkak' 

(b) 	 r ∈ Z+  
i|yd  Ur  =         3(6r+ 1)

(3r −1)2 (3r +2)2
 yd n ∈ Z+  

i|yd Σ 
r = 1

n 
Sn   =  Ur

hehs .ksuq'

r ∈ Z+  
i|yd Ur  = (3r +2)2(3r −1)2

A B+ jk m˙† A yd B ksh;j, w.hka fidhkak'

ta khska" n ∈ Z+  
i|yd Sn   =  1

4
     1
(3n +2)2

−  nj fmkajkak' 

Σ 
r = 1

∞
Ur  wm˙ñ; fY%a◊h wNsid¯ fõ o@ Tnf.a ms<s;=r ikd: lrkak'

Sn   − 1
4 <  10−6

 jk m˙† jQ n ∈ Z+  
ys l=vd;u w.h fidhkak'

(a)	 S A	 C

3	 5	 7

15

C
    

    
6
   

  15 × 14 × 13 × 12 × 11 × 10
        6 × 5 × 4 × 3 × 2 × 1

= = 91 × 55  = 5005 

5
5

5
15

(i)	
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15

25

(ii)	

(iii)	

(iiii)	

úfYaI isiqka fofokdu wka;r®.; jk m˙†  

f;dard .; yels tlsfklg fjkia wdldr .Kk 

úfYaIs; isiqka fofokdu tljr 

wka;r®.; fkdjk m˙† f;dard .;

yels tlsfklg fjkia wdldr .Kk 

tla tla úIh Odrdfjka isiqka 

fofokl= ne.ska f;dard .; yels 

tlsfklg fjkia wdldr .Kk 

} 

} 

} 

10
5

13

C
    

    
4

  
  
 =  715 =

5

5

5

15

C
    

    
6 
  
 

3

C
    

    
2 
  
 

5

C
    

    
2 
  
 

7

C
    

    
2 
  
 

13

C
    

    
4 
  
 

=

=

− =  5005 − 715  =  4290 

× 3 × 10 × 21 = 630 × =

10

l,d isiqka fofokl= yd jd◊c isiqka fofokl= 

^tkï úoHd fkdjk isiqka y;r fokd& jD;a;dldr 

fïihla jgd jdä lrúh yels tlsfklg fjkia 

wdldr .Kk
} 5=   3! 

20

∴  wjYH tlsfklg fjkia wdldr .Kk   5

5

4

C
    

    
2 
  
 

=   3! × ×  2  = 72 

by; isiqka y;r fokd w;r úoHd isiqka fofokdg  

fïih jgd jdä úh yels ia:dk y;rla we;' tu 

isiqka fofokdg jdä úh yels fjkia wdldr .Kk } 5
4

C
    

    
2 
  
 =   ×  2  

20

isiqka 6 fokdgu jD;a;dldr fïih jgd jdä úh yels tlsfklg 

fjkia wdldr .Kk 

úoHd isiqka fofokd tl<Û isák m˙† isiqka 6 

fokdg fïih jgd jdä úh yels tlsfklg 

fjkia wdldr .Kk 

∴  wjYH tlsfklg fjkia wdldr .Kk   

} 
5

5

5

5

=   5! 

=   4!  ×  2

=   5! − 4!  ×  2  = 120 − 48 = 72

fjk;a l%uhla 

} 
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5

5

5

5

5

5

5 5

55

10

25

20

05

10

(b)       3(6r+ 1)
(3r −1)2 (3r +2)2 (3r +2)2(3r −1)2

A B+= ;   r ∈ Z+

;   r ∈ Z+3(6r +1)  =  (A + B) 9r2 +  (12A −6B)r + (4A + B)⇔

r2   
ix.=Kl iudk ls¯fuka ( A + B  =  0

r    
ix.=Kl iudk ls¯fuka ( 12A −6B  =  18

r0   
ix.=Kl iudk ls¯fuka ( 4A + B  =  3

∴  A  = 1         yd 

∴  Ur    =   f(r)  −   f(r + 1)

B  = −1

f(r)   =       1
(3r −1)2

     1
(3r + 2)2

hehs .ksuq' túg f(r + 1)   = 

r    = 1 úg   U1   =  f(1)  −  f(2) 

r    = 2  úg   U2   =  f(2)  −  f(3) 

r    = n − 1  úg  Un −1   =  f(n − 1)  −  f(n) 

r    = n  úg   Un   = f(n)  − f(n + 1)

Sn   =  1
4

     1
(3n +2)2

−

Σ 
r = 1

n 
Ur =  f(1) − f(n + 1)

Tõ ! 

Sn   =  1
4

lim
n  ∞

lim
n  ∞

     1
(3n +2)2 =  0ula ksido 

∴  wm˙ñ; fY%aKsh wNsid¯ fõ' 
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Sn  −  1
4

= 1
(3n +2)2

<  10−6

5

5

5

15

⇔

⇔

⇔

⇔

(3n +2)2  > 106   yd    n ∈ Z+

3n +2   > 103   yd    n ∈ Z+

3n   > 998    yd    n ∈ Z+

n >  332              yd  n ∈ Z+2
3

∴  n  ys l=vdu ksÅ,uh w.h = 333 

12 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK ks.uk yd fhdackd (

fuu m%Yakh f;dardf.k we;s wh≥ïlrejkaf.a 
m%;sY;h  86% ls' fuu m%Yakh i|yd ,l=Kq
150la ysñ fõ' bka
,l=Kq 00 - 35 m%dka;rfha 32%la muK o"
,l=Kq 40- 75 m%dka;rfha 41%la muK o"
,l=Kq 80- 110 m%dka;rfha 20%la muK o" 
,l=Kq 115 - 150 m%dka;rfha 6%la muK o"

,l=Kq ,ndf.k we;' 

fuys wkqfldgia kjhla 
we;s w;r" tajd w;=frka 
jeäu myiq;dj we;af;a 
(b) fldgi hgf;a we;s 
;=kajk wkqfldgig fõ' 
tys myiq;dj 90%ls' wvqu 
myiq;dj we;af;a (a) (iii)
fldgi hgf;a we;s fojk 
wkqfldgig jk  w;r tys
myiq;dj 13]lg iSud ù 
;sfí' fuu m%Yakfhys
iuia; myiq;dj 45]ls' 

   m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 

00-35

32%

40-75

41%

80-110

20%

6%

115-150 

m
y

i
q;

dj
  

35%

78%

90%

83%

41%

13%

46%

19%

62%

0

10

20

30

40

50

60

70

80

90

100

. . . .

(i) (ii) (iii) . . . .

(a) (b)

12

12 jk m%Yakfhys fldgi yd wkqfldgi

m%Yakfha fldgiaj, yd wkqfldgiaj, myiq;dj 

19%
13%

41%
35%

 0

10
20

30

40

50

60

70

80

90

100

(a) (b)

62%

46%

83%

90%

78%

 .  .  .  .  .  .  .
(i) (ii) (iii)
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13 jk m%Yakh

Q
T 

Q  = λI  jk mrsos jQ λ∈ R 
 ys w.h fidhkak; fuys Q

T 
hkq Q kHdifhys fmrΩu

jk w;r I hkq
   
2 × 2  tall kHdih fõ'

ta khska"  P  =

1
2√

1
2√
1
2√

1
2√

 -

  kHdifhys m%;sf,dauh fidhkak' 

A  hkq AP = PD jk m˙† jQ 
 
2 × 2  kHdihla hehs .ksuq' fuys  

  2    0  
  0    8

D  = fõ' 

A fidhkak'           

  1   -1  
  1     1

Q  = hehs .ksuq' 13. (a) 	

    (b) 	 z = x + iy  hkq ixlSr®K ixLHdjla hehs .ksuq' fuys x, y ∈ R 
 fõ' z ys udmdxlh z  yd z

ys ixlSr®K m%;snoaOh z wr®: olajkak' 

z
     2 z=  z  yd z =  2i Imzz −    nj fmkajkak' 

ta khska" z
     2z − 3i 

      2
= − 6Imz + 9 yd 1 + 3iz 

      2
− 6Imz + 1=  9 z

      2
 nj fmkajkak'

z − 3i > 1 + 3iz jkafka < z 1 u kï muKla nj wfmdaykh lrkak'

z − 3i > 1 + 3iz yd Arg z = π 
4

 wjYH;d imqrd,k m˙† jQ z ixlSr®K ixLHd ksrEmKh

lrk ,laIH wd.kaâ igykl w|skak' 

5

5

5

10

  1   -1  
  1     1

Q  =

   1     1  
 -1     1

   1     1  
 -1     1

   1  - 1 
   1     1

   1  - 1 
   1     1

=  2Ifuúg Q
T 

Q  =

Q
T 

Q  = λI,  fuys λ =  2  fõ'

  2    0  
  0    2

10

15

=  2I ⇒

1
2√

1
2√
1
2√

1
2√

 -

1
2√

1
2√
1
2√

1
2√

 -

1
2√

1
2√
1
2√

1
2√

 - 1
2√

1
2√
1
2√

1
2√

 -

= =  I 

1
2√

1
2√
1
2√

1
2√

 -
∴ P

−1
  =

(a)

=
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  a   b 

  c   d
A  = hehs .ksuq' 

  a   b 

  c   d
AP = PD   ⇔ 

1
2 √

1
2 √
1
2 √

1
2 √

 - 1
2 √

1
2 √
1
2 √

1
2 √

 -
 =   2    0  

  0    8

AP = PD    ⇒   A = PDP−1

1
2 √

1
2 √
1
2 √

1
2 √

 - 1
2 √

1
2 √
1
2 √

1
2 √

 -

  2    0  
  0    8

5

5

a + b

c + d

 

−a + b

 

−c + d

 

2 √

2 √

2 √

2 √2 √

2 √

2 √

2 √

 =

 =

 =

 =

2

2

−8

8

a + b    =   2 

−a + b  = −8

c + d    =   2 

−c + d  =  8

a   =  5

b   =  −3

c   =  −3

d   =  5

10

5

5

5 5

  5  −3  
 −3   5

∴ A  =

∴ A  =

30

30

10

20

fjk;a l%uhla 

10

10

10
  5  −3  
 −3   5=

 (b) √x2 + y2z = z x − iy=yd

5

5

x2 + y2z = = zz2 (x + iy) (x − iy) = 

5
5

= (x + iy) − (x − iy) = 2iy = 2iImzz z−

⇔ ⇔ ⇔ 
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30

20

5

5

5

5

z − 3i 
      2

=  (z − 3i)(z − 3i)

=  (z − 3i)(z + 3i)

=  zz + 3i zz − ( ) + 9

z
      2

=  − 6Imz + 9

10

(1 + 3iz)

(1 − 3iz)

zzzz − ( ) + 9

z
     2

=  − 6Imz + 1

      2
1 + 3iz =   

=   

=   

(1 + 3iz)

(1 + 3iz)

1 + 3i

9

5

5

5

5

z
     2

− 6Imz + 9  >

z
     2

− 1) <  0

z
     2

− 6Imz + 1

8 (   

9

z − 3i > 1 + 3iz 

z − 3i > 1 + 3iz ⇔
      2       2

⇔

⇔

z
     2

 <  1

z  <  1

z − 3i > 1 + 3iz ⇔ z  <  1

⇔

⇔

y

x

,laIH folg 

jD;a;hg 

fr®Ldjg

5

5

5

π/4

15

1
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14 jk m%Yakh

(b)     

14. (a) 	 x ≠ 1 i|yd f(x) =     x
2

x3 − 1
hehs .ksuq'

x ≠ 1 i|yd f (x) = −   x (x3 + 2)
  (x3 − 1)2

' nj fmkajd" y = f(x)  m%ia;drhg (0, 0)  yd ( )-2
1/3, -41/3

3
ys° yereï ,laIH mj;sk nj wfmdaykh lrkak' 

yereï ,laIH yd iamr®fYdakauqL olajñka" y = f(x) m%ia;drfhys o< igykla w|skak'

udhsu iDcqfldaKsl f,i yuqjk ir, fr®Ld LKav wglska 

iukaú; f.j;a;la rEmigyfkys ±lafõ' f.j;af;a udk 

ógrj,ska tys olajd we;' f.j;af;a jr®.M,h 800 m2 nj ° we;'

x  weiqfrka y m%ldY lr" ógrj,ska uksk ,o f.j;af;a 

m˙ñ;sh P hkak P  =   800
    x

 + 10x u.ska fok ,nk nj o"

m˙ñ;sh i|yd jk fuu iQ;%h j,x.= jkafka 0 <  x  < 10 i|yd

muKla nj o fmkajkak'

ta khska" f.j;af;a m˙ñ;sfhys wju w.h fidhkak' 

2x 2x

4x
x

y

(a)     f(x)  =     x2

x3 − 1 	 ;   x ≠ 1

f (x) = ' (x3 − 1) 2x  - x2 . 3x2

  (x3 − 1)2

 - x4 - 2x
   (x3 − 1)2

 -x(x3 + 2)= = 
   (x3 − 1)2 155

10

15

5

5

f  (x) = 0 ⇔ 

             ⇔ x  = 0  fyda  x  = (-2)

x = 0 fyda  x3 = -2
1
3

         x  -2
1         
3 x  <  -2

1         
3 <  x  < 0     0 < x < 1      x > 1

f' (x)  ys ,l=K (-) (+) (-) (-)

f(x)  wvqfõ' f(x)  wvqfõ'                   f(x)  wvqfõ'f(x)  jeäfõ' 

x = 0  °  f (0) =  0

       x  = (-2)
1
3 °  =  =(-2   )

1
3 (-2   )1

3   
2

- 4
1
3

f
-2 - 1 3

'
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∴  yereï ,laIHh = (0, 0)  yd (-2 , -     4
1
3

3
)

5 5

fõ' 

35

20

15

  x      + ∞ úg f (x)     0

  x      −∞  úg f (x)     0

  x      1− úg  f (x)      −∞

  x      1
+
 úg  f (x)     +∞

x = 1  °  f (x) wr®: fkd±lafõ' 

25

5

5
5

55

55 5

(b)   rEmfha whqre f.j;af;a mrsñ;sh ;  P  =  18x + 4y     (1) 

        f.j;af;a jr®.M,h ;  800 = 4xy + 8x2                                     (2) 

	 (2) ka"  y =  200
  x

 − 2x

        ∴ P = 18x + 4 200
  x

 − 2x( )
        =
            

10x + 800
  x

5

5

5

5

52(100 − x2 )        
xy =

y > 0  iy x > 0  neúka" 100 − x2  > 0 ⇒  x2  < 100  ⇒   x < 10 ; ( x > 0  ksid)

∴  0 < x  < 10
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15

25

5

10

10

5

5

dP  =  10 
−dx 

800
x2 

5 dP  =  0dx
800
x2 

 =  0⇔ 10 − 

⇔ x2   =  80

⇔ x  =   4√ 5 ;  0 < x < 10 

x 0 <  x  <  √ 54   √ 54  <  x  < 10

dP  =  10 
−

dx 
800
x2   ys ,l=K  (−) (+)

P  wvq fõ' P  jeä fõ'

∴   x   =

∴  wju m˙ñ;sh   =  10 ×

√ 54

√ 54

√ 5

√ 5

√ 540

80

40

800
 √ 54

úg wju w.hla .kS' 

+  

+  =

= m

10 0 √ 54
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15 jk m%Yakh

15. (a)	 fldgia jYfhka wkql,kh Ndú;fhkaa ∫ x2  sin−1  x dx fidhkak'

(b) 	 Nskak Nd. Ndú;fhka ∫ x2  + 3x + 4
(x2  − 1) (x  + 1)2  

dx fidhkak'

(c) 	 a2  + b2  >  1  jk m˙† a , b  ∈ R 
 hehs o"

yd I  = ∫ a + cos x
a2  + b2 + a cos x + bsin x

dx 
π/ 2

0

J = ∫ b + sin x
a2  + b2 + acos x + bsin x

dx 
π/ 2

0

hehs o .ksuq' 

aI + bJ    =  π
2

 nj fmkajkak'

bI − aJ  ie,lSfuka I yd J ys w.hka fidhkak'

(a)

50

5

5
10

10

5 5

5
5

C hkq wNsu; ksh;hls'

dx

dx

d

d

dx

−

dx

(b)
5

10
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(c)	 aI + bJ   =   

ln (a2 + b2 + acos x + bsin x)       , 

ln (a2 + b2 + b) − ln (a2 + b2 + a) 

bI − aJ   =   

∫ ∫ a2  + b2 + a cos x + bsin x
a2  + b2 + a cos x + bsin x

dx  dx      x 

π/ 2 π/ 2
π/ 2

0 0
(1) 

0
= = = π

2

∫ a2  + b2 + a cos x + bsin x
ba  + bcos x −ab − asin x

dx

π/ 2

0
(2) 

5 5 5

5

5

5

10

10

π/ 2

0
a2 + b2  > 1  ksid"=

=

=   ln a2 + b2 + b
a2 + b2 + a )(

(1) ×  a  + (2) ×  b  ⇒

(1) ×  b  +  (2) ×  a  ⇒

I   =    

J   =    

a2 + b2 

1

a2 + b2 

1

a π
2

+   b ln a2 + b2 + b
a2 + b2 + a )( }{ 

b π
2

−   a ln a2 + b2 + b
a2 + b2 + a )( }{ 

50

x3    ys ix.=Kl iei|Sfuka ;  0  =  A + B  ⇒  B = − A = − 1 

x2  ys ix.=Kl iei|Sfuka ; 1  =  3A − B  +  2B + C  ⇒  C = − 1 

∫ ∫ ∫ ∫ ∫ dx  dx  − dx − dx − dx  =

=   ln   x − 1  − ln  x + 1   +               + 

50

10

20

5

C hkq wNsu; ksh;hls'

∴     x2 + 3x + 4
(x2 − 1) (x + 1)2

   x2 + 3x + 4
(x2 − 1)(x + 1)2

= − − −
(x − 1)

1

(x − 1)
1

(x + 1)
1

(x + 1)
1

(x + 1)
1

2(x + 1)2

1

(x + 1)2

1
(x + 1)3

1

(x + 1)2

1
(x + 1)3

1

+  C
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16 jk m%Yakh

16. (a)	 x2  + y2 − 2x − 2y + 1 = 0  iólrKh u.ska fokq ,nk S jD;a;fhys flakaøfha LKavdxl

yd wrh fidhd"  xy   ;,h u; S jD;a;fhys o< igykla w|skak'

P hkq S jD;a;h u; O uQ,fhys isg wE;ska u msysá ,laIHh hehs .ksuq' P ,laIHfha

LKavdxl ,shd olajd S jD;a;hg P ,laIHfhys° jQ iamr®Yl fr®Ldj jk l  ys iólrKh

x  + y  = 2 +  √2 u.ska fokq ,nk nj fmkajkak'

l  fr®Ldj iamr®Y lrk S' jD;a;hla" S jD;a;h P f.ka m%Nskak ,laIHhl° ndysr j

iamr®Y lrhs' (h, k)  hkq S' jD;a;fhys flakaøfha LKavdxl hehs .ksuq' l fr®Ldj

wkqnoaOfhka O ys yd S' ys flakaøfha msysàu i,ld ne,Sfuka" h  + k  < 2 +  √2 nj

fmkajkak'

S' ys flakaøfha LKavdxl h2 − 2hk + k2 + 4 √2 (h + k) = 8(√2 + 1) iólrKh

imqrd,k nj ;j≥rg;a fmkajkak'

S ≡ x2 + y2 − 2x − 2y + 1 = 0 jD;a;fha iólrKh (x − 1)2 + (y − 1)2 = 1 f,i

,súh yelsh'

∴ flakaøh  = (1, 1)  5        wrh = 1    5

5

15

P

l

S

s' 

O

C (1, 1)

 c'(h , k)

10

10

20

OP = OC + CP  =  √2 + 1  iy P ≡ (OP cos π
4

, OP sin π
4

) jk ksid

5 5 5

5P = (1 +        ,  1  +       )   fõ'
√2 
1

√2 
1
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CP  fr®Ldfõ wkql%uKh = 1,              OP    l  ksid l fr®Ldfõ wkql%uKh = −1

∴  l  fr®Ldfõ iólrKh   

25

15

65

5

5

5

5

5

5

(0, 0) yd (h, k)  ,laIH fol l : x + y −(2 + √2 ) = 0 fr®Ldfõ tlu me;af;a msysghs'

∴  −(2 + √2 ) [ h + k −(2 + √2 ) ] > 0

⇒ h + k < 2 + √2

C  ≡  (h, k) isg l  fr®Ldjg ,ïn ≥r d kï"' 

S yd S'   jD;a; fol ndysrj iamr®Y jk neúka 

10

10

10

10

10

10

5

5

5

S  jD;a;h l fr®Ldj iamr®Y lrk neúka by; ,ïn ≥r S   ys wrhg iudk úh hq;=h'' '   

CC '    =  1 +  d

CC '  2    =  (1 +  d)2⇒

⇒ (h − 1)2  + (k − 1)2  =

⇒ 2h2+ 2k2 − 4h − 4k + 4   = 

⇒ h2− 2hk + k2 + 4 √2 (h + k)    = 8( √2 + 1)

[2 +  2 √2 − h − k]2

=  (2 + 2      )
2 
− 2(2 + 2       )h − 2(2 + 2       )k + 2hk + h2  + k2√2 √2 √2 

( h + k < 2 +  √2    ksid) 
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17 jk m%Yakh

17. (a)	 cosα +cosβ − cosγ − cos(α +β +γ) ≡ 4 cos 1
2

(α +β) sin 1
2

(β +γ) sin 1
2

(γ +α) ir®j

iduHh idOkh lrkak'

(b)     f(x) = 2 sin2  x
2

+ 2 √3 sin x
2

cos  x
2

+  4 cos2  x
2

  hehs .ksuq' f(x) hkak a sin  (x +θ) + b

      wdldrhg m%ldY lrkak; fuys a (> 0),  b yd θ (0 < θ  <  π2 ) ksr®Kh l< hq;= ksh; fõ'

1 ≤  f(x) ≤ 5 nj wfmdaykh lrkak'

− π
6

≤ x ≤  11π
  6

i|yd y =  f(x) ys m%ia;drfhys o< igykla w|skak'

(c)     p  > 2q > 0 hehs .ksuq'

ABC ;%sfldaKhl BC, CA yd AB  mdoj, †. ms<sfj<ska p + q, p yd p − q fõ'

sin A − 2sin B + sin C  = 0 nj fmkajd cos  A − C 
    2

= 2 cos  A + C 
    2

nj wfmdaykh 

    lrkak'

5

10

10

5

5

35

5

5 5

(a)  

=

=

5=

25

5=

=

(b)

+ 

a  = 2,   b  = 3, 
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15

5

5

5

20

A
p 

p + q

p − q

B C

10

10

25

ihska kS;sh fh°fuka" 

hehs is;uq' 5

5 5

5

30

5

5

5

∴

f(x)

x

1

2

3

4

5

π
3

π
6

5 π
 6

4π
 3

11π
 6

20

−

  1 ≤   f(x)  ≤ 5

2 2 2
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2'2'3' II  m%Yak m;%fhys m%Yak i|yd wfmaÈs; ms<s;=r" ,l=Kq °fï mámdáh"

 ms<s;=re iemhSu ms<sn| ks¯ÈK" ks.uk yd fhdackd 

(10) ixhqla; .Ks;h II - A  fldgi

1 jk m%Yakh

25

1. wxY=jla O ,laIHhl isg ;srig π 
3

fldaKhlska wdk;j u fõ.hlska .=re;ajh hgf;a m%lafIam

lrkq ,efí' wxY=j k ≥rla ;sriaj .uka l< úg O ys uÜgug by<ska tys isria ≥r h hehs

.ksuq'

3k √  h + 2gk2

 u2
 =                   nj fmkajkak' 

h

kO

u

π 
3

O  isg A olajd s = ut + 12 at2 fh°fuka"

k =  u 
2

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

h =  3u  √   T − 1 
2

gT
2

........................ (2)        10

(1) ka yd (2) ka" 3k −√   1 
2

g  2k
  u( )h  = 2 5

⇒  3k √  h +  = 1 
2

g  4k2

  
u2

⇒  3k √  h + 2gk2

 u2
 = 5

5

A

2

1 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

wh≥ïlrejkaf.ka jeäu m%;sY;hla tkï" 97]la ms<s;=re imhd we;s m%Yakhhs' tfukau 

A fldgfia m%Yak oyh w;=frka" myiq;dj jeäu m%Yakh o fuh u fõ' fuys myiq;dj 77]ls'

;srig yd isrig p,s; iólrKj, iDcq fh°ï weiqfrka ms<s;=r lrd t<öug yelsùu ksid 

fndfyda wfmalaIlhka idr®:lj ms<s;=re imhd ;sìKs' ms<s;=re iemhQ wh≥ïlrejkaf.ka 75] lau 

m%Yakhg ysñ uqΩ ,l=Kq 25 u ,nd ;sìKs' 
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2 jk m%Yakh 

2. m<, b jQ jEka r:hla taldldr u m%fõ.fhka iDcq mdrla †f.a m†l fõ†ldjg iudka;rj

tys .Eù fkd.Eù .uka lrhs' ms˙ñ <ufhla jEka r:hg d ≥rla b†˙fhka m†l fõ†ldfõ

isg mdrg nei" jEka r:fha p,s; †Ydj iu. α iqΩ fldaKhla idok †Ydjg v (< u sec α)
taldldr m%fõ.fhka weúo hhs' <uhd" jEka r:fhys fkdyemS" hka;ñka fífrhs kï"

bu =  (b cos α + d sin α) v  nj fmkajkak'

u

b

d

v 
α 

θ 
(B, V) .uka udr®.hB - ms˙ñ <uhd

V - jEka r:h

Vel (V, E)  = 

Vel (B, V)  = 

Vel (B, E)  = 
α v 

Vel (B, V)  = Vel (B, E) +  Vel (E, V)  

= + =
θ 

v sin α

u − v cos α

tan θ   =  
    v sin α

                u − v cos α

           =  
    v sin α

                u − v cos α
b
d

⇒

⇒ bu  = (b cos α  + d sin α) v 25

5

5

5

5

5

α v 
u

u

θ 
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2 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

wh≥ïlrejkaf.ka 83]lau fuu m%Yakhg ms<s;=re imhd ;snqK o m%Yakfhys myiq;dj 

26] ;rï my< uÜgul mej;sKs' ms<s;=re iemhQ wh≥ïlrejkaf.ka 41]lau tu ms<s;=re i|yd

,l=Kq lsisjla ,nd fkd;sîu Bg n,mE m%Odk fya;=jls' uqΩ ,l=K 25u ,nd.; yelsj ;snqfKa 

wh≥ïlrejkaf.ka 15]lg muKs'  fndfyda wh≥ïlrejka ° we;s m%Yakh lshjd thg wod< rEm 

igyk we| m%fõ.j, †Yd ksjer†j ±laùug wfmdfydi;a ù ;sìKs' idfmalaI m%fõ. uQ,Or®uh

ksjer†j fh¥ wh≥ïlrejka jqj o ms<s;=r f,i jHq;amkak lr.; hq;=j ;snQ m%ldYh ,nd 

.ekSug wfmdfydi;a ù ;sìKs' §<uhd r:fha fkdyemS hdka;ñka fífrk wjia:dj¶ g wkqrEm 

iïnkaO;d f.dvkeÛSfï yelshdj wh≥ïlrejka ;=< wvqùu o óg fya;=j f,i ie,lsh 

  yelsh' 

3 jk m%Yakh

3. ialkaOh m jQ wxY=jla" iqug ;sria fïihla u; ksi, j we;' tl tll ialkaOh  2m jQ 

wxY= folla fïih u; m%;súreoaO †Ydj,g u yd 2u fõ.j,ska" ksi, j ;sfnk wxY=j foig

p,kh fjñka th iu. tlúg .eà yd fõ' .egqïj,g miq ixhqla; wxY=fõ fõ.h fidhd"

.egqï ksid is≥jk pd,l Yla;s ydksh  23
  5

mu2 nj fmkajkak'

2u  u
v

2m 5m2mm

moaO;shg I = Δ(m v) fh°fuka"

   0  =  5mv − (2m × 2u − 2mu)

∴   2u 
  5

v  =

ΔT   =  1 
2

(5m)v2 −  1 
2

(2m)(2u)2 − 1 
2

(2m)u2

=  1 
2

(5m)  2u
  5( )

2

− 4mu2  −  mu2

=

∴  pd,l Yla;s ydksh   =  23
  5

mu2

 2mu
   5

2

− 5mu2   =  −  23
  5

mu2

25

10

5

5

5

	3 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

 wh≥ïlrejkaaf.ka 95]lau fuu m%Yakhg ms<s;=re imhd ;snQ w;r m%Yakfha myiq;dj 

59]la fõ' fuu m%Yakh f;dard .kq ,eîu w;ska fukau myiq;dj w;ska o fofjks jkafka 

m<uqjk m%Yakhg muKs' fndfyda wfmalaIlhka idr®:lj ms<s;=re imhd ;sìKs' .egqug 

iïnkaO jkafka wxY= 3la kuq;a jer† iy.; f,i wxY= 2la ne.ska fjk fjku ie,lSu 

ksid iuyr wfmalaIlhkag ksjer† ms<s;=r ,nd .ekSug fkdyels ù ;sìKs' fuhg fya;= ù 

we;af;a m%Yakh wjOdkfhka hq;=j lshjd tys ° we;s f;dr;=re ksjer†j wjfndaO lr f.k 

fkdisàu h' ksjer† ms<s;=r ,nd .ekSu i|yd uqΩ moaO;shu tljr i,ld .uH;d ixia:ß;s 

kshuh fh°u fjkqjg" È◊l is≥ùula ksid" I = Δ(mv)" tkï §wdfõ.h" .uH;d

m˙jr®;khg iudk fõ¶ hkak i,ld ixhqla; wxY=fõ fõ.h fidhd wk;=rej pd,l Yla;s 

ydksh .Kkh l< hq;= fõ' 
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4 jk m%Yakh

4.	 ialkaOh m jQ wxY=jla ;srig wdk;sh α jQ wp, iqug ;,hla u; 

ksi,j we;s w;r th" ;,fha by< u fl<jfrys jQ l=vd iqug lmamshla 

u;ska hk ieye,aÆ wú;kH ;ka;=jla u.ska" ksoyfia t,af,k M 
(M > m sin α)  ialkaOhlg iïnkaO lr we;' rEmfha olajd we;s 

m˙†" M ialkaOh lmamsh wdikakfha ;nd wdk; ;,fha Wm˙u nEjqï 

fr®Ldjla †f.a ;ka;=j ;oj moaO;sh ksYap,;djfha isg uqod y˙kq 

,efí' ialkaOh m jQ wxY=j ;,h †f.a by<g d ≥rla p,kh jQ úg tys 

fõ.h v hkak (M + m) v2 = 2 gd (M − m sinα) u.ska fokq ,nk nj 

fmkajkak'

F = ma  fh°fuka"

m

M

m

T − mg sin α = mf 

Mg −  T  = Mf 

∴  f   =  (M + m)
(M − msinα)g

v2  = u2 + 2as fh°fuka"

⇒   (M + m)v2  = 2gd (M − msinα)  

(M + m)
(M − msinα) gd v2  = 2(f)(d) = 2  

25

5

5

5

5

f 
v

f v

TT

T
R

Mg 
mg 

5

α

⇒   (M + m)v2  = 2gd (M − msinα)  25

5

5

15

úl,am úi∫u 

by; rEm igykg 

Yla;s ixia:ß;s kshufhka" 1 
2

1 
2

Mv2  + mv2  =  Mgd − mgdsinα

        =   (M − msinα)gd
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4 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

wh≥ïlrejkaf.ka 90]la ms<s;=re imhd ;snQ fuu m%Yakfhys o myiq;dj 59]ls' Tjqka 

w;=frka ,l=Kq fkd,enQ m%;sY;h 20]la muK jqj;a Wmrsu ,l=Kq 25 ne.ska ,enQ m%;sY;h o  44]la 

muKs' fuu m%Yakhg wod< rEmigyfka n, ish,a, ,l=Kq lr fkd;sîu fya;=fjka rEmigykg 

wod< ,l=Kq ,nd .ekSug wfmdfydi;a ù ;sîu o Bg fya;=jls' iuyr wh≥ïlrejka m iy M 
ialkaO i|yd tlsfklg fjkia úYd,;aj iys; ;ajrK folla ie,lSu ksid o ksjer† 

ms<s;=re ,nd .ekSug wfmdfydi;a ù ;sìKs' fujeks wvqmdvq j<lajd .kq ,eìKs kï jvd 

myiqfjka jeä ,l=Kq m%udKhla blaukska ,nd .; yelsj ;snQ m%Yakhls' 

5 jk m%Yakh

5. iqmqre≥ wxlkfhka" O wp, uQ,hlg wkqnoaOfhka A yd B ,laIH foll msysgqï ffoYsl

ms<sfj<ska i yd i  + j hehs .ksuq' C hkq A yryd OB g iudka;r ir, fr®Ldj u; jQ ,laIHhla 

hehs o .ksuq'  OC = (1+ λ) i + λj nj fmkajkak; fuys λ hkq ;d;a;aúl ixLHdjla fõ'

OB g BC ,ïn jk m˙† jQ λ ys w.h fidhkak'

25

5

5

5

5

5

C

B

AO

i + j

i 

OC = OA + AC  iy  AC =  λ (i + j),  fuys λ ∈ R
∴  OC =  i + λ (i + j) 
             =  (1+ λ) i + λj
BC  OB ⇒ BC . OB  =  0   .............................. (1)

BC = BO + OC 

      =  − i − j + (1+ λ) i + λj
      =  λi + (λ − 1)j
(1) ka 

       [λi + (λ − 1)j] . (i + j) = 0

⇒ λ + (λ − 1) = 0

⇒ λ = 1
2
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5 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

wh≥ïlrejkaf.ka 75]la muKla ms<s;=re imhk ,o m%Yakhls' myiq;djo 22] ;rï wvq 

w.hls' ≥Ialr;dj w;ska fofjks jkafka 10fjks m%Yakhg mu◊' ms<s;=re iemhQ wh≥ïlrejkaf.ka 

o 53]lau lsis≥ ,l=Kla ,nd fkdue;' ,l=Kq 25u ,nd we;af;a 15]l ;rï wvq ms˙ils' 

ixfla;d;aulj ffoYsl ksrEmKh ls¯u ksjer† fkdùu o ffoYsl folla iudka;r ùu i|yd 

wjYH;dj ù„h f,i ±laùug fkdyelsùu o ksid ms<s;=re ,nd .ekSug fkdyels ù ;sìKs' 

BC ffoYslh i iy j weiq̇ ka ksjer†j ,shd .ekSug wfmdfydi;a ùu;a ffoYsl folla tlsfklg

,ïnùu i|yd tu ffoYsl foflys w†Y .=Ks;h Y=kH úh hq;= nj Ndú; fkdls¯u;a ksid 

m%Yakfhys miq fldgfiys ,l=Kq jeä m%udKhla fndfyda wh≥ïlrejka wysñ lrf.k ;sîu 

m%Yakfhys myiq;dj wvqùug fya;= úh' 

6 jk m%Yakh

R

F
T2 T2

T1

T1

w1 w2

α

6. rΩ ;sria fïihla u; ksi, j we;s nr w1 jQ

,S l=Üáhla" ieye,aÆ wú;kH BC ;ka;=jlska 

isria ì;a;shla u; msysá l=vd wp, weKhlg

rEmfhys olajd we;s m˙† iïnkaO lr we;'

;ka;=fõ A ,laIHhl° nr w2  jQ wxY=jla .eg.id

we;af;a CA há w;a isri iuÛ α fldaKhla 

idok m˙† h' AB fldgi ;sria kï iy l=Üáh

iSudld¯ iu;=,s;;djfha we;akï" μw1  = w2tanα   nj fmkajkak'

fuys μ hkq l=Üáh yd fïih w;r >r®IK ix.=Klh fõ'

5

5

5

5

5

w1

w2

F  = μR  = μw1

R  = w1

moaO;shg T1 sinα  = F

T1 cosα  = w2

⇒ w2 tan α = μw1

tan α  =   F
w2

⇒

25
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6 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

wh≥ïlrejkaaf.ka 86]la ms<s;=re imhd ;snQ fuu m%Yakfhys myiq;dj 52]ls' n, ;=kla 

hgf;a we;s wxY=jl iu;=,s;;dj;a" >r®IKh hgf;a jia;=jl iSudld¯ iu;=,s;;dj;a i,ld 

ms<s;=re iemhsh hq;= ir, m%Yakhls' flá mshjr lsysmhlska wjidk ms<s;=r lrd myiqfjka 

<Ûd úh yels fõ' tfy;a rEmigyfka ksjer†j n, ,l=Kq fkdls¯u ksid thg ysñ ,l=Kq 

,nd .ekSug fkdyels ù ;sì◊'  ;ka;= foflysu wd;;s iudk f,i .ekSu ksid o ° we;s ms<s;=r 

f.dvkÛd .ekSug fkdyels ù ;sìKs' iu;=,s;;dj hgf;a tk uQ,sl isoaOdka; weiqfrka 

ms<s;=re iemhsh yelsj ;snQ ir, m%Yakhls' 

7 jk m%Yakh 

5

5

5

5

5 25

7. A, B yd C hkq Ω kshe† wjldYhl wfkHdkH jYfhka nysIaldr yd ksrjfYaI isoaê

;=kla hehs .ksuq' P(A ∪B) = 1
2

" P(B ∪C) = 1
2

 yd P(C ∪ A) = 2
3

 hk iïNdú;d tlúg

;sìh yels o@ Tfí ms<s;=r ikd: lrkak'  		

fkdyels h' 

A yd B wfkHdkH jYfhka nysIaldr ksid"

P(A ∪B)  = P(A) + P(B)

⇒ P(A) + P(B)  =  1
2

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

tf,iu"  P(B) + P(C)  =  1
2

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

yd P(C) + P(A)  =  2
3

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

(1) + (2) + (3)  ⇒

2[ P(A) + P(B) +  P(C)] =  5
3

∴ P(A) + P(B) +  P(C) =  5
6

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

A, B yd C ksrjfYaI isoaê neúka"

A ∪ B ∪ C =  Ω

∴ P(A) + P(B) +  P(C) = P(Ω) = 1 ........ (5)

(4) yd (5)  iudk fkdjk neúka by; iïNdú;d imqrd,k m˙†

A, B yd C isoaê mej;sh fkdyelsh'
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7 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

wh≥ïlrejkaf.ka 77]la ms<s;=re imhd ;snQ kuq;a myiq;dj 23] ;rï wvq w.hla iys; 

m%Yakhls' m%Yakhg mdol jQ §wfkHdkH jYfhka nysIaldr isoaê¶ iy §ksrjfYaI isoaê¶ hk 

ixl,am ms<sn|j ksjer† wjfndaOhla wh≥ïlrejkaa ;=< fkd;sîu óg fya;=jhs' tu ixl,am 

ksjer†j jgyd .ekSu;a ta weiqfrka .Ks;uh m%ldYk $ iïnkaO;d f.dvk.d .ekSu;a ms<sn| 

;rula by< .Kfha yelshd uefkk neúka fuu m%Yakh i|yd fndfyda wh≥ïlrejkaag jeä 

,l=Kq m%udKhla ,nd .ekSug ≥Ialr ù ;sfí'  

8 jk m%Yakh

5

5

5

5

5 25

8. A yd B hkq Ω kshe† wjldYhl isoaê folla hehs .ksuq' P(A\B) = P(A\Bʹ) kï A yd B
iajdh;a; nj fmkajkak; fuys Bʹ u.ska B ys wkqmQrl isoaêh ±lafõ'

P(A\B) = P(A\Bʹ) kï"

P(A∩B) 
  P(B) 

P(A∩Bʹ)  
  P(Bʹ)     

= [P(B) ≠ 0,  P(Bʹ) ≠ 0] 

= [P(B) ≠ 0, 1 tkï 0 < P(B) < 1] P(A) − P(A∩B)
     1 − P(B)      

⇒ P(A∩B) − P(B) P(A∩B) = P(A) P(B) − P(B) P(A∩B)

⇒ P(A∩B) = P(A) P(B)

∴ A yd B  iajdh;a; fõ'

8 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

wh≥ïlrejkaaf.ka 80]la muK ms<s;=re imhk ,o fuu m%Yakfhys myiq;dj 41]ls' 

isoaê foll wiïNdjH iïNdú;dj yd iajdh;a;;dj ms<sn| ksjer† wjfndaOhla fkd;sîu ksid 

fukau ° we;s isoaêhl wkqmQrl isoaêfhys iïNdú;dj ms<sn| ksjer† woyila fkdùu ksid o 

fndfyda wh≥ïlrejkaag fuu m%Yakh i|yd ,l=Kq ,nd .ekSug fkdyels ù ;sìKs' 
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9 jk m%Yakh 

9. my; ±lafjk ks¯laIK wfgys uOHkHh yd ud;h ms<sfj<ska 4 yd 6 fõ'

2,  3,  6,  2, 1,  x,  y,  z
fuys x, y yd z ;d;a;aúl ixLHd fõ' x, y yd z ys w.hka fidhd" ks¯laIK wfgys iïu;

wm.ukh .Kkh lrkak' 

uOHkHh 4 neúka" 

2 + 3 + 6 + 2 + 1 + x + y +  z  = 4 × 8

∴  x + y +  z  = 32 − 14 = 18 ................................. (1)

ud;h 6 neúka w{d; 3ka 2la j;a 6 úh hq;=h' 

(1) g wkqj wfkla w{d;h o 6 úh hq;=h'

∴  x = y =  z  = 6

5

5

5

5

5

Σ 
i = 1

n 

(xi − x)2

n √ =

==

√4 + 1 + 4 + 4 + 9 + 3× 4

                8

√34
 8

17
 2

√   

iïu; wm.ukh  =

25

9 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

wh≥ïlrejkaf.ka 81]la ms<s;=re imhd ;snQ kuq;a myiq;dj 37]lg iSud ù we;s m%Yakhls' 

fok ,o ixLHd jHdma;shl uOHkHh yd iïu; wm.ukh m%Odk jYfhka mokï lr .;a" tu 

ixl,amj,g wod< uQ,sl iQ;% okafka kï myiqfjka ms<s;=re iemhsh yelsj ;snQ m%Yakhls' ms<s;=re 

iemhSug W;aidy l< wh≥ïlrejkaf.ka nyq;rhla x, y yd z ys w.h ksjer†j fidhd ;snqKq 

kuq;a iïu; wm.ukh .Kkh ls¯ug wfmdfydi;aj ;sìKs' fï ksid m%Yakfhys myiq;dj my< 

w.hlg iSud ù ;sfí'
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10 jk m%Yakh 

10. ixLHd; j.=jlg m<,ska iudk mka;s m%dka;r myla we;' f;jk mka;s m%dka;rfha uOH

,laIHh 22.5 fõ' miajk mka;s m%dka;rfha Wv;a mka;s udhsu 40 fõ' m<uqjk mka;s 

m%dka;rfha isg wkqms<sfj<ska mka;s m%dka;rj, ixLHd; 7, 19, 27, 15  yd 2 fõ' jHdma;sfha 

ud;h .Kkh lrkak'

mka;s m%dka;rhl ;ru ^m<,&  =  2x hhs .ksuq'

22.5

2x  2x   x  

∴  5x  =  40  − 22.5

x  =  3.5

ud;h we;=<;a jkafka 3 jk mka;s m%dka;rh jk 19 - 26 g h'

∴  ud;h  =  19 + 
    Δ

1 

Δ
1 
+ Δ

2
( (

  C,   fuys Δ
1 
= 27 − 19 = 8, Δ

2
 = 27 − 15 = 12, C = 7

		

=  19 +   8 
20

× 7 

=  21.8

5

5

5

5

5

25

10 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

fuh wh≥ïlrejkaf.ka wvqu m%;sY;hla tkï 67]la muKla f;dard .kq ,en we;s m%Yakhhs' 

tf,iu myiq;dj wvqu m%Yakh o fuhhs' fuu m%Yakfhys myiq;dj 6]lg iSud ù ;sfí' m%Yakfhys 

wruqK ù we;af;a ° we;s f;dr;=re weiqfrka ixLHd; jHdma;sh y∫kd f.k tu jHdma;sfhys ud;h 

.Kkh ls¯uhs' tu jHdma;sfha ud;h .Kkh ls¯ug fhdod .; hq;= iQ;%h ±k isá wh≥ïlrejka 

úiska l< hq;=j ;snqfKa tu iQ;%fhys wvx.= tla tla rdYsh ° we;s f;dr;=re weiqfrka wkdjrKh 

lr .ekSuhs' ta wkqj tu iQ;%fhys C u.ska wxlkh lr we;s rdYsh" tkï m%dka;rhl m<," uq,ska 

fidhd .; hq;=j ;sìKs' wjika ms<s;=r ksjer†j ,nd.; yels jkafka tu mQr®j wjYH;d imqrd.;a 

wh≥ïlrejkaag muKs' fuys° ms<s;=r lrd <Ûd úh yels udr®.h ksjer†j wjfndaO lrf.k fkd;sîu 

idr®:lj ms<s;=re ,nd fkd.ekSug fya;=jla ù ;sìKs' 
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(10) ixhqla; .Ks;h II - B  fldgi

11 jk m%Yakh 

11.(a)	 wxY=jla" wp, oDV ;sria f.ìul jQ ,laIHhlska isriaj Wvq w;g u m%fõ.hlska m%lafIam

lrkq ,efí' .=re;ajh hgf;a p,kh ùfuka miq th f.ìu yd .efghs' 	wxY=j yd f.ìu

w;r m%;Hd.;s ix.=Klh e (0 < e <1) fõ'

(i)	 ;=kafjks .egqu olajd wxY=fõ p,s;h i|yd m%fõ. ld, m%ia;drfhys o< igykla 

w¢kak' 

(ii)	 ;=kafjks .egqu olajd wxY=j .kakd ld,h 2u 
 g (1 + e + e2) nj fmkajkak'

(iii)	 ksYap,;djg meñKSug wxY=j .kakd uqΩ ld,h 
      2u
 g (1 − e) nj ;j≥rg;a 	fmkajkak'

(b) 	 uqΩ ialkaOh fuÜ˙la fgdka 300la jQ ≥ï˙hla" tka‚u l%shd úrys; lr" ;srig sin−1  1 
98( )

wdk;shla we;s iDcq ≥ï˙h udr®.hla †f.a my<g ksh; fõ.fhka p,kh fõ' ≥ï˙fha 

by<g p,s;h flfrys >r®IK m%;sfrdaOfha úYd,;ajh" my<g p,s;fha° jQ ksh; 

w.fhau mj;shs kï" ≥ï˙h ksh; 54 km h−1 
fõ.hlska tu ≥ï˙h udr®.fha u by<g

weof.k hdu i|yd wjYH cjh 900 kW nj fmkajkak'

≥ï˙h iDcq ;sria udr®.hl" l,ska ;snqKq úYd,;ajhu we;s m%;sfrdaOhla iys;j 18 km h−1 
 l

fõ.hlska .uka lrk úg tka‚u fuu cjh iys; j l%shd lrk nj Wml,amkh 

lrñka ≥ï˙fhys ;ajrKh fidhkak' 

 [.=re;ajc ;ajrKh g = 9.8 m s−2 
 f,i .kak']

    (ii)	 m<uqjk .egqu i|yd .;jk ld,h T
1 
hehs .ksuq'

T
1
/ 2  =  u/g  ⇒ T

1
 =  2u/g

m<uqjk .egqfï isg fojk .egqu olajd ld,h

T
2
   =  2eu/g

5

5

−u
−eu 
−e2u 

e2u 
eu 
  u 

m%fõ.h

ld,h 

10 10 10

(a)  (i)
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		  fojk .egqfï isg ;=kajk .egqu olajd ld,h

		  T
3
   =  2e2u/g

 		  ;=kajk .egqu olajd .;jk uqΩ ld,h   =  T
1
 + T

2 
+ T

3 
 =  2u

 g 
(1 + e + e2) 

		 (iii& wxY=jg ksYap,;djg m;aùu i|yd .;jk ld,h 

		  =   T
1
 + T

2 
+ T

3  
+ . . . 

		  =   2u
 g 

(1 + e + e2 + e3 + . . . )

	
		  =         ∑ er 

 r = 0

		  =   

		
		  =      2u 

g (1−e)

5

5

5

5

5

5

5

70

(b)	 ≥ï˙fha ialkaOh   M  =  300 000 kg 

	 ≥ï˙h wdk; ;,h Tiafia ksh; m%fõ.fhka my<g p,kh fõ' 

Mg 

R

α

sin  α  =   1 
98

5

10

F = ma  fh°fuka" 

Mg sinα  − R  =  0 

300 000 ×  9.8  ×  
 1 
98

− R  =  0 

R  = 30 000 N

Wvq w;a p,s;h i|yd 

m%lr®IK n,h K hehs .ksuq' 

V  =  54 km h−1   =

V  =  15 ms−1  

54 × 1000
 60 × 60

5

10

F = ma  

K − R  − Mg sin α  =  0

∞

2u   1
g  (1−e)

2u     
 g     

54 km h−1    

MgR

K
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40

40

P =  FV  fh°fuka 

cjh"  P  =  (R + Mg sin α)  V

		  =  (30 000 + 30 000) ×  15 = 900 000 

=  900 kW 5

m%fõ.h  

m%lr®IK n,h    =  

    =   900 000
      5

N

    =   180 000 N

V  =  18 km h−1   =

    =  5 m s−1

 18 000
 60 × 60

m s−1

P
V

5

5

10

5

5

10

F = ma  

180 000 − 30 000  =  300 000 × a;  fuys a hkq ;ajrKh fõ'

;ajrKh  =  150 000
300 000

a =  
1
2 

m s−2
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12 jk m%Yakh 

12.(a)	 ABC ;%sfldaKh" ialkaOh M jQ taldldr iqug l+[a[hl

.=re;aj flakaøh Tiafia jQ isriaalvls' AC yd BC fr®Ld

wod< uqyqK;aj, jeä;u nEjqï fr®Ld jk w;r BA yd AC 
fr®Ld BC iuÛ iudk α (0 < α <      ) π 

 4 fldaK idohs' ;srig α 

fldaKhl wdk;shlska hq;= wp, iqug ;,hla u; BC 
		  wka;r®.; uqyqK; we;sj o" AB ;sriaj o l+[a[h rEmfha 

±lafjk m˙† ;nd we;' ialkaO ms<sfj<ska m1 yd m2 jk P

     (b)	 ialkaOh m jQ P wxY=jla" wrh a yd flakaøh O jQ wp, f.da,hl iqug ndysr mDIaGfha 

by< u ,laIHfhys ;nd we;' ialkaOh 2m jQ fjk;a Q wxY=jla ;sriaj u m%fõ.fhka 

p,kh fjñka P iuÛ ir, f,i .efghs' P yd Q w;r m%;Hd.;s ix.=Klh  1 
 2 

fõ'

.egqfuka fudfyd;lg miq P wxY=fõ m%fõ.h fidhkak'

OP wrh θ  fldaKhlska ye¯ we;s úg ;ju;a P wxY=j f.da,h iuÛ iamr®Yj we;ehs 

Wml,amkh lrñka" P wxY=j u; f.da,h u.ska we;s flfrk m%;sl%shdfõ úYd,;ajh

[m 
a ga(3 cos θ − 2) − u2 ] nj fmkajkak'

u = √ga kï" Q iuÛ .egqfuka fudfyd;lg miq P wxY=j f.da,Sh mDIaGh yer hk 	nj

o fmkajkak'

yd Q wxY= folla" ms<sfj<ska AB yd AC u; ;nd" A YSr®Ifhys jQ l=vd iqug lmamshla Wäka 

hk ieye,aÆ wú;kH ;ka;=jlska iïnkaO lr we;' ;ka;=j ;oj" moaO;sh ksYap,;dfjys 

isg uqod y˙kq ,efí'

tla tla wxY=fõ l+[a[hg idfmalaIj ;ajrKh;a" l+[a[fha ;ajrKh;a ksr®Kh ls¯u 

i|yd P wxY=jg BA †f.a o" Q wxY=jg AC †f.a o" uqΩ moaO;shg BC †f.a o p,s; iólrK

,shd olajkak'

m1 = m2 kï" l+[a[hg idfmalaIj tla tla wxY=fõ ;ajrKh Y=kH jk nj o" l+[a[fha 

;ajrKfha úYd,;ajh gsinα nj o fmkajkak'
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n, i|yd 10

10

acc (W, E)  = 

acc (P, W)  = 

acc (Q, W)  = 

acc (P, E)  = 

acc (Q, E)  = 

α
F

2α

f

f

f α
F

f

α
α

F

 

50

10

10

10

α

F =  ma  fh°fuka" 

P  i|yd     

Q  i|yd            m2g sin2α − T  =  m2 (f + Fcos α) ............................ (2)

moaO;sh i|yd

T  =  m1 (f + Fcos α) ............................................... (1)

2α

(M + m1 + m2 ) g sinα = MF + m1 (f cosα + F) +m2 (f cosα + F)............. (3)

m1 =  m2

25

5

5

5

5

5

(1) +  (2) m1 g sin2α = m12( f + Fcosα) 

 f + Fcosα = g sinα  cosα  ........................... (4)

  (3)   ⇒    (M + 2m1) g sinα = MF + 2m1 (F+ f cosα) 

                                         = (M + 2m1) F+ 2m1 f cosα

                            g sinα =   F+                f cosα  ............ (5)
   2m1

M + 2m1

(4) +  (5) cosα  ⇒  f =                f cos2α  
   2m1

M + 2m1

Mf  + 2m1 sin2αf = 0 ⇒ f = 0

±ka   (5),  ⇒  F = g sinα 

T

Mg  F
α

(a)
f

 f

A BT
R1

R2

C

α

α

m2g 

m1g 
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(b) 

25
5

10

10

Q 
u 

P 

O 

Q
u  

P

v2 v1

I  = Δ(mv)   wxY= i|yd

ksõgkaf.a m%;Hd.;s kshuh ( 

0  =  2mv2   + mv1 − 2mu 

 2v2  + v1   =   2u    .................... (1)

 2v1  −  2v2  =   u    ............... (2)

1
2 

 v1   −   v2     =       u

(1) + (2)  ⇒   v1   =   u

2m  m

R 

v  

mg  

u 
P 

O 

θ 
P . E = 0

 5
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50

Yla;s ixia:ß;s kshuh fh°fuka 

15

F =  ma  fh°fuka"

10

 5

 5

 5

 5∴ .egqfuka fudfyd;lg miq  P wxY=j mDIaGh yer hhs' 

−

iy 
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13 jk m%Yakh 

13. ialkaOh m jQ wxY=jla" iajNdúl †. l jQ ieye,aÆ m%;Hia: ;ka;=jl tla fl<jrlg

wE|d we;s w;r ;ka;=fõ wfkla fl<jr wp, O ,laIHhlg wE|d we;' wxY=j iu;=,s;j

t,af,k úg ;ka;=fõ ú;;sh  1 
 3

 fõ' ;ka;=fõ m%;Hia:;d udmdxlh fidhkak'

wxY=j" O  g 
  l
 2

 ≥rlska isriaj my<ska jQ ,laIHfha ;nd ksYap,;dfõ isg uqod y˙kq ,efí' 

O isg l ≥rlska isriaj my<ska jQ A ,laIHh fj; wxY=j m%:u j;djg <Ûd jk úg tys 

m%fõ.h fidhkak'

B hkq wxY=j <Ûd jk my< u ,laIHh hehs .ksuq' A isg B olajd wxY=fõ p,s;h i|yd

;ka;=fõ ú;;sh x hkak 
 ..  1

 3
x  + x −  3g 

 l ( (= 0  iólrKh imqrd,k nj fmkajkak'

by; iólrKfha úi∫u   l 
 3 

x =      + α cos ωt + β sin ωt  wdldrfha nj Wml,amkh lrñka"

α, β, ω  ksh;j, w.hka fidhkak' 

ta khska" wxY=j A isg B olajd fhfok ir, wkqjr®;S p,s;fha flakaøh yd úia;drh

fidhkak'

uqod y< fudfydf;a isg √ l
g { {2π 

 √33 
1 +  

ld,hlg miqj wxY=j B fj; <Ûd jk nj

fmkajkak'

wxY=j B ys we;súg ;ka;=fõ wd;;sh fidhkak'

m%;Hia:;d udmdxlh  λ  hehs .ksuq' 

10

05

 5

 5

 5

 v2 =  u2  +  2as
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20

 5

 5

10

 5

 5

 5

 5

 5

 5

 5

 5

 5 45

jk úg fõ'

jk úg fõ'

⇒

tneúka" iy 

F  =  ma
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±ka 

ir, wkqjr®;S p,s;fha flakaøh  x   −    l
3

 =  0 u.ska fokq ,nhs' 

tneúka flakaøh C hkak A isg  
 l
3

≥rla my<ska msysghs'  

m%:u jrg A fj; <Ûdùug .;a ld,h to hehs .ksuq'

s  =  ut +   
1
2

 at2       fh°fuka"

u  = 0,  a = g,  s  =  l
2

, t  =  to 

l
2

=  1
2

gto
2  

to  = l√g

 5

∴   x   =    l
3

 

x   −    l
3

 = α cosωt   +  β sinωt  

x   =    l
3

 + α cosωt   +  β sinωt   ksid

 5

10

30

úia;drh = BC  

t  =  t1   úg x
.

 = 0   neúka"  − αω sinωt1 +  βω cosωt1  =  0  

 
⇒   l

3
sinωt1   = − l

√3
cosωt1

   tan ωt1  = − 

 ωt1  =  2π
 3

t  =  t1   úg x  fiùu ( 

x  =    l
3

 −   l
3

 cosωt1  + l
√3

sinωt1

     =    l
3

−   l
3

 cos  2π
 3

 + l
√3

sin 2π
 3

 

   =    l
3

+   l
6

 +   l
2

 

   =  l

 ∴   BC  =  l −  l
3

=   2l
 3   

 5

 5

 5

 5

 5

 5

 5

 5

√3
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B  fj; <Ûdùug uqΩ ld,h    =    l√g
+  2π

3ω

=    l√g
+  2π

 3
  l√ 3g

=    l√g  (1 +     2π
 3√3

)  5
20

 5

 5

wxY=j B  ys we;s úg wd;;sh  

10
 5

3mg 
  l
3mg 
  l

(AB)

(l)

 = 

 = 

 =   3mg
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14 jk m%Yakh 

14.(a)	 OABC hkq p;=ri%hla hehs o D yd E hkq ms<sfj<ska OB yd AC úlr®Kj, uOH ,laIH 	hehs 

o .ksuq' ;j o" DE ys uOH ,laIHh F hehs .ksuq' O wkqnoaOfhka A, B yd C ,laIHj,

msysgqï ffoYsl ms<sfj<ska a, b hehs c .ksñka" OF =  1 
 4 

(a + b + c) nj fmkajkak'

P yd Q hkq ms<sfj<ska OA yd BC  me;sj, uOH ,laIH hehs .ksuq' P, F yd Q ,laIH tal

fr®Çh nj fmkajd PF : FQ wkqmd;h fidhkak'

(b)	 ABCD hkq" me;a;l †. 2l yd BD = 2l  jQ frdïnihla hehs .ksuq' frdïnifha úlr®K

O ,laIHfhys° yuqfõ' úYd,;aj ksõgk 2P, 6P, 4P, 8P yd 6P jQ n, ms<sfj<ska AB, BC, 
		  DC, DA yd BD †f.a" wlaIr wkqms<sfj<ska ±lafjk †Ydj,g l%shd lrhs' OC yd OD

†Ydj,g n, moaO;sh úfNaokh lr" iïm%hqla;fha l%shd fr®Ldj BC g iudka;r jk nj

fmkajkak'

moaO;sfha O jgd >Qr®Kh fidhkak'

iïm%hqla;fha l%shd fr®Ldjg E ,laIHfha° †la lrk ,o AB yuq fõ kï" BE = 2l nj

fmkajkak' 

±ka" ksõgk αP, βP, γP yd αP úYd,;aj iys; w;sfr®l n, ms<sfj<ska EB, CE, CA yd DC
†f.a wlaIr wkqms<sfj<ska ±lafjk †Ydj,g l%shd lrhs' uqΩ moaO;sh iu;=,s;;dfõ

we;akï α, β yd γ ys w.hka fidhkak'

 (a) C(c)

O
E

 Q

D
F

B(b)

A(a)
P (   )a

2

 5

 5

 5

1
2

 a + c
    2

OD  =       OB   =  

OE  =   OA   +   AE 

        =    a +       AC

        =    a +      (c − a) 

(   )b
2

1
2
1
2

=
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25

35

 5

 5

 a + b + c 
       4

OF  =  OD   + DF   

       =          +    (   )b
2

   (  b
2

   (   )b
2

   (   )b
2

1
2
1
2
1
2

DE

 =

 =

 =

+

+ − a + c 
    2

  (e − d) 

 )

 5

 5

 5

 5

− a + b + c 
      4

 a + b + c 
      4

 a + b + c 
       4

a
2

1
2

=   

=    

+

+

−

(b + c) 

 5

 5

 5

 a + b + c 
       4

OQ  =  OB   +      BC 

        =   b  + 

PF  =    PO  +   OF  

       =  

FQ  =    FO  +   OQ  

PF  =    FQ  

⇒  P, F  yd Q  tal fr®Çh fõ' 

;jo PF :  FQ  = 1 : 1 

1
2

1
2

1
2

 =

 =  

  (c − b) 

  (b + c) 

 −

 −
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(b)

35

 5

 5

 5

∴   iïm%hqla;h BC g iudka;r fõ'

 5

 5

 5

 5

 5

10 5

O          >Qr®K .ekSfuka" 

D C

E

R

BA

4P αP 

γP 

αP 

βP 
6P 6P 

2l 

2l 

8P 

2P 

O
60° 60°30°

θ

Y = 2P
X = 2 √3 P
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 5

 5

iu;=,s;;dj i|yd" 

OC †f.a úfNAokfhka

OD †f.a úfNAokfhka

 5

 5

 5

 5

 5

 5 15

O          >Qr®K .ekSfuka" 

30

>Qr®K .ekSfuka" 

 5

fuys fõ'
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15 jk m%Yakh 

15. (a)	 tl tll †. 2a yd nr w jQ AB, BC yd CA taldldr o~q ;=kla ABC iumdo ;%sfldaKhla

iEfok m˙† tajdfha fl<jrj,° iqug f,i ikaê lr we;' A  YSr®Ih wp, ,laIHhlg

iqug f,i wiõ lr we;af;a ;%sfldaKhg isria ;,hl ksoyfia N%uKh ùug yelsjk

m˙† h' ;%sfldaKfha ;,fhys BC g ,ïnj B ys° fh¥ P n,hlska ;%sfldaKh" AB  ;sriaj yd

AB g my<ska C ;sfnk m˙†" w,a,d ;nd we;' P ys w.h fidhkak'

C ys ° AC u.ska BC u; fhfok n,fha ;sria yd isria ixrpl;a fidhkak'

(b)	 hdno rEm igykska wka;j,° iqug f,i ikaê lrk

,o ieye,aÆ o~q yhlska iukaú; rduq iels,a,la 

ksrEmKh fõ' th isria ì;a;shlg A yd B ys° iqugj

wiõ 	lr we;s w;r" D ys° 150 N Ndrhla orhs' fnda 

wxlkh fh°fuka m%;Hdn, igykla we|" ta khska" 

o~qj, m%;Hdn," wd;;s fyda f;rmqï jYfhka olajñka" 

ksr®Kh lrkak'

(a)	

 moaO;shg A  jgd >Qr®K .ekSfuka"

 15

 10

     5

 10

 10

  5

  5

30

30

⇒

X

w

ww

A B
P

X

Y

C

Y

60° 60°

A,

B, 
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s

30°

60°

150 N

60°

60°

30°30°

30°
30°

p 

r  

q 

t

30

oKav f;rmqu wd;;sh úYd,;ajh 

AC − √   100 √3 N

CD √ −   50 √3 N

DE √ −   50 √3 N

CE − √  100 √3 N

BC − √   50 √3 N

BE √ −  150 √3 N

60

150 N

D

E

A

B

C 60°60°

30°

120°
120°

30°
30°

r 

q p 

s 

t 

(b)	

30

60
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16 jk m%Yakh 

16.	 wrh a jQ taldldr >k wr®O f.da,hl ialkaO flakaøh" tys iuñ;s wlaIh u;" wdOdrlfha 

flakaøfha isg 3a 
 8 

≥rlska msysgk nj fmkajkak'

	 fuu ixhqla; jia;=j ;srig θ fldaKhlska wdk; wp, ;,hla u;" wr®O f.da,fha wdOdrlh 

;,h iamr®Y lrñka ;nd we;' ,siaid hdu je<elaùug m%udKj;a ;rï ;,h rΩ hehs Wml,amkh 

lrñka" tanθ  <    12r  
8r + 3l

kï" ixhqla; jia;=j fkdfmrf<k nj fmkajkak'

	 4r 
 3 

l  = yd θ  =   π
 6 kï" ixhqla; jia;=j fkdfmrf<k nj fmkajd ixhqla; jia;=j u; wdk; 

;,h u.ska fhfok wNs,ïn m%;sl%shdfõ úYd,;ajh fidhkak'

tlu taldldr øjHhlska ie† >k wr®O f.da,hla yd >k f.da,hla" 

†. 2l iy ialkaOh m jQ taldldr oKavl fofl<jrg rEmfha ±lafjk 

wdldrhg wr®O f.da,fha iuñ;s wlaIh" oKav yd f.da,fha flakaøh 

tlu ir, fr®Ldjla u; msysgk m˙† oDV f,i iú ls̄ fuka" ixhqla; 

jia;=jla idod we;' f.da,fha wrh r o" ialkaOh m o jk w;r wr®O 

f.da,fha wrh 2r fõ' ixhqla; jia;=fõ ialkaO flakaøh" wr®O f.da,fha 

wdOdrlfha flakaøfha isg  1 
 6

(8r + 3l) ≥rlska msysgk nj fmkajkak'

iuñ;sfhka" wr®O f.da,fha ialkaO flakaøh iuñ;s wlaIh u; msysghs' 

O isg x ≥˙ka jQ δx >klulska hq;a wxY=ud;S%h ;eáh i,luq' 

O isg ialkaO flakaøhg ≥r X hehs .ksuq' 

øjHfha >k;ajh ρ  hehs .ksuq' 

δx >klulska hq;a wxY=ud;%Sh ;eáfha ialkaOh ≈  π (a2 − x2) δxρ

10

δx

y

x
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10 05

05

X

40

05iuñ;sfhka" ixhqla; jia;=fjys ialkaOh flakaøh iuñ;s wlaIh u; msysghs' 

jia;=j ialkaOh flakaøhg O isg ≥r 

 4 
 3 

m = πr3ρ 3r  +  2l  

r 
 2 
 3 

π  2 
 3 

π8r3ρ  =  4m(2r)3ρ   =  3 
 8 

 3r 
 4 (2r)   = 

m 2r  +  l  

6m Y 

05

05

05

05

05

05

05

55

10

05

10
xρ dx
ρ dx
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20

20

15

10

05

05

kï ixhqla; jia;=j fkdfmrf<hs' 

05

05

05

05

0510

∴ ixhqla; jia;=j fkdfmrf<hs' 

úfNAokfhka" 

∴

G
R

F

O
H

θ 6 mg 

tkï

°

 

 

 

 

 

 

 

 

 

 

 

 



- 90 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2013

17 jk m%Yakh 

17. (a)	 mdi,l tla;rd úNd.hlg fmkS isá isiqka 100 fokl= ms<sn| iólaIKhlg wkqj" tu

isiqkaf.ka 48 fokl= úNd.h iu;a ù we;s nj wkdjrKh úh' ;j o fuu isiqka 100 fokd

w;=frka 50 fokl= mdif,a ° l%Svd lghq;= i|yd iyNd.s ù we;s nj o 30 fokl= mdif,a °

ix.S; lghq;= i|yd iyNd.s ù we;s nj o lsisu isiqjl= l%Svd lghq;= yd ix.S; lghq;= hk 

folg u iyNd.s ù fkdue;s nj o wkdjrKh úh' ;j o" mdif,a ° l%Svd lghq;= i|yd 

iyNd.s jQ isiqkaf.ka 60% la úNd.h iu;a ù we;s w;r mdif,a° l%Svd lghq;= fyda ix.S;

lghq;= i|yd iyNd.s fkdjQ isiqkaf.ka 30%la úNd.h iu;a ù we;'

by; isiqka 100 fokdf.ka tla isiqjl= iiïNdù j f;dard .kq ,efí' fuu isiqjd

(i)	 mdif,a° ix.S; lghq;= i|yd iyNd.s jQ whl= nj ° we;s úg" Tyq úNd.h iu;a whl=

ùfï"

(ii)	 úNd.h iu;a jQ whl= nj ° we;s úg" mdif,a° Tyq l%Svd lghq;= i|yd iyNd.s jQ 

whl= ùfï 

iïNdú;dj fidhkak'

(b)	 l=vd f,day fnda, 50 lska iukaú; l=,lhl úIalïNj, ixLHd; jHdma;shla my; ±lafjk

j.=fõ ° we;' 

úIalïNj, jHdma;sfha m<uqjk p;=r®:lh .Kkh lrkak'

fuu f,day fnda, 50 lska iukaú; l=,lfha úIalïNj, uOHkHh yd iïu; wm.ukh

0.835 cm yd 0.01 cm nj ° we;' l=vd f,day fnda, 100 l ;j;a l=,lhla i|yd úIalïNj,

uOHkHh m<uqjk f,day fnda, 50 ys l=,lfha úIalïNj, uOHkHh u nj o iïu; wm.ukh

0.015 cm nj o ° we;'

f,day fnda, 150 ys ixhqla; l=,lfha úIalïNj, uOHkHh yd úp,;dj fidhkak'

fojk f,day fnda, 100 l l=,lh i|yd ñkqï .ekSfï° Ndú; lrkq ,enQ WmlrKh f∞aI

iys; nj o tu.ska tla tla fnda,hl úIalïNh 0.015 cm m%udKhlska wj;lafiare ù we;s

nj o miqj fidhd .kq ,eìK' fuu f,day fnda, 100 ys úIalïNj, i;H uOHkHh yd

i;H iïu; wm.ukh fidhkak'

úIalïNh (cm) l=vd fnda, ixLHdj 

0.80 − 0.81 1

   0.81 − 0.82 3

  0.82 − 0.83 9

  0.83 − 0.84 20

  0.84 − 0.85 14 

  0.85 − 0.86 2 

  0.86 − 0.87 1 
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   (a)	 S, M, N yd X my; ±lafjk m˙† wr®: olajd we;'

		  S :  l%Svd lghq;= i|yd iyNd.s ùu 

		  M :  ix.S; lghq;= i|yd iyNd.s ùu

		  N :  l%Svd fyda ix.S; lghq;= i|yd iyNd.s fkdùu

		  X :  úNd.h iu;a ùu

 

 

10

   (b)	  m<uqjk p;=r®:lh  =   50
  4 

 jk ks̄ laIKfha w.h = 12.5 jk ks̄ laIKfha w.h

		
		   ∴  m<uqjk p;=r®:lh msysgk mka;s m%dka;rh  (0.82 − 0.83) 

		  ∴  m<uqjk p;=r®:lh   =  0.82 +  (12.5 − 4)
       9

×  0.01 

			                    =  0.82 + 0.009 

			    	  =  0.829 25

10

10

05

75

 

10

10

10

10

05

05

05

05

05túg" P(S) =   50
100

, P(M) =   30
100

,  P(N) =   20
100

, P(X) =   48
100

P(X \ S) = 0.60, P(X \ N) = 0.30

P(X) = P(S) P(X \ S) +  P(M) P(X \ M) + P(N) P(X \ N)

(i) uqΩ iïNdú;d m%fïhfhka" 

(ii) fíhs m%fïhfhka" 

=  50
100

 48
100

 30
100

 20
100

×  0.6  +         ×  P(X \ M)  +          ×  0.3

P(X \ M)  =                        =         =  

P(S \ X)  =                          =                 =         =       

48  − 30  − 6 
        30

50 × 0.6
    48

P(S) P(X \ S)  
       P(X) 

 12
 30

 30
 48

 2
 5

 5
 8
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fnda, 50  ys úIalïNj, uOHkHh        = 0.835
fnda, 100  ys úIalïNj, uOHkHh      =  0.835
∴ fnda, 150  ys úIalïNj, uOHkHh   =  0.835

fnda, 50  ys úIalïNj, úp,;dj"  

fnda, 100  ys úIalïNj, úp,;dj"

fnda, 150  ys úIalïNj, ixhqla; l=,lfha úp,;dj"

y  hkq fnda, 100  ys úIalïNj, ksjer† w.h hehs .ksuq'

túg" y  =  x  + 0.015;  fuys x uq,a w.h fõ'

∴ y   =  x  + 0.015 yd i;H iïu; wm.ukh =  uq,a iïu; wm.ukh

∴ i;H uOHkHh  = 0.835 + 0.015 = 0.85 yd i;H iïu; wm.ukh  = 0.015 

10

10

10

15

25

05

05

05

05

05

05

50 × 0.0001 + 100 × 0.000225
150

0.0050 +  0.0225
           150

S
2

1 =  0.012  =  0.0001

S
2

2 =  0.0152  =  0.000225

S2 = S 
2

1 S
2

2
n

1      + n2    
n

1 +  n2

= 

= 

=   0.00018
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˚˚˚  fldgi 

3'0	 ms<s;=re iemhSfï ° ie,ls,su;a úh hq;= lreKq yd fhdackd (

3'1'	 ms<s;=re iemhSfï ° ie,ls,su;a úh hq;= lreKq (

fmd≥ Wmfoia (

Ú	 m%Yak m;%fha we;s uQ,sl Wmfoia lshjd fyd¢ka f;areï .; hq;=h' tkï tla tla    

fldgiska fldmuK m%Yak ixLHdjlg ms<s;=re iemhsh hq;= o l=uk m%Yak wksjdr®h fõ 

o fldmuK ,l=Kq ,efí o fldmuK ld,hla ,efí o hk lreKq ms<sn|j ie,ls,su;a 

úh hq;= w;r" m%Yak fyd¢ka lshjd ms<s;=re b†˙m;a ls¯ug n,dfmdfrd;a;= jk m%Yak 

ms<sn|j ksrjq,a wjfndaOhla we;s lr f.k ms<s;=re ,súh hq;=h'

Ú	 ˚ m;%fha;a ˚˚ m;%fha;a A fldgfiys ishÆu m%Yakj,g ms<s;=re iemhsh hq;=h'

Ú	 ˚ m;%fha;a ˚˚ m;%fha;a B fldgfiys m%Yak 07ka f;dard .;a m%Yak 05lg ms<s;=re iemhsh 
hq;=h'

Ú	 iEu m%Odk m%Yakhlau wÆ;a msgqjlska wdrïN l< hq;=h'

Ú	 wh≥ïlref.a úNd. wxlh iEu msgqjlu w∞< ia:dkfha ,súh hq;=h'

Ú	 m%Yak wxl yd wkqfldgia wxl ksjer†j ,ssúh hq;=h'

Ú	 ishÆu m%Yak fyd¢ka lshjd ms<s;=re ,súh hq;=h' m%Yak hgf;a ° we;s f;dr;=re;a" ,nd 

.; hq;= ms<s;=re fyda idOkh l< hq;= m%;sM, ljfr® o hkak;a meye†,sj wjfndaO lr 

.; hq;=h' 

Ú	 m%Yakj,g ms<s;=re iemhSfï° ° we;s ld,h ksis m˙† l<ukdlrKh lr .ekSug j. 

n,d .; hq;=h'

Ú	 meye†,s w;a wl=˙ka ms<s;=re iemhsh hq;=h' ms<s;=re ,sùfï° ks,a mdg fyda lΩ mdg mEka 
muKla Ndú; l< hq;=h' wfkl=;a mdg mEka Ndú; ls¯fuka je<lsh hq;=h'

úfYaI Wmfoia (

Ú	 rEm igyka we¢h hq;= wjia:dj,° tajd b;d meye†,sj we| kï l< hq;=h' fuys° 

fr®Ldj, †. yd fldaKj, úYd,;aj ikaikaokd;aulj ksjer† rEmh yd wkqrEm jk 

fia ±laùu wjYH fõ' rEmigykaj, ksrjoH;dj" iïnkaO;d ±lSug;a ta weiq˙ka 

myiqfjka ms<s;=re lrd t<öug;a ufydamld¯ fjhs' rEm igykaj, f;dr;=re 

we;=<;a ls¯fï° o ksrjoH;dj flfrys jeä wjOdkhla fhduq ls¯u w;HjYH fõ'     

^ksoiqk ( n, ,l=Kq ls¯u& 

Ú	 .Kkh ls¯ïj,° tla tla mshjr meye†,sj i|yka l< hq;= w;r" wjYH ia:dkj,° 

mshjr w;r iïnkaOh ±lafjk iudk ,l=Kq fyda fjk;a wod< ixfla; fyda ,shd 

±laùug ie,ls,su;a úh hq;=h' tla mshjrl fyda msgqjl fyda we;s m%ldYk yd  

iólrK B<Û mshjrg fyda msgqjg msgm;a ls¯fï° tajdfha ksrjoH;dj ms<sn|j b;d 

ie,ls,su;a úh hq;=h' 

Ú	 wjYH ia:dkj,° ksjer†j tall Ndú; l< hq;=h'
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Ú	 m%ia;dr we£fï° X yd Y wCI ksjer†j kï lr m˙udK.; l< hq;= w;r" wjYH

wjia:dj, tall o i|yka l< hq;=h'

Ú	 uQ,sl iudkqmd; ms<sn| ixl,am kej; m˙YS,kh l< hq;=h'

Ú	 uQ,sl cHdñ;sh ms<sn| ±kqu iy wjfndaOh b;d jeo.;a fõ' 

      ksoiqka(   ^1& iudka;rdi%hl ,CIK

^2& frdïnihl ,CIK

^3& iúê Ivi%hl $ nyq wi%hl ,CIK

^4&	;%sfldaK wdY%s; úúO m%fïh

^5&	iurEmS ;%sfldaK 

^6&	jD;a; wdY%s; m%fïh 

^7&	iuñ;s .=K 	

Ú	 idOlj,g ì¢h yels jr®.c m%ldYk tljru idOlj,g fjkalr .ekSfï yelshdj

 m%.=K l< hq;=h'

Ú	 ffoYsl ksrEmKfha° ksjer† ixfla; Ndú; ls¯ug ie,ls,su;a úh hq;=h' 

Ú	 §tkhska ,nd .kak¶" §wfmdaykh lrkak¶" §i;Hdmkh lrkak¶" §jHq;amkak lrkak¶

jeks fh≥ï flfrys ie,ls,su;a úh hq;= w;r" ta wkqj ms<s;=r lrd t<öug j. n,d .; 

hq;=h' ztkhska fyda wka l%uhlska fydaZ hkqfjka i|yka wjia:dj,° nyq, jYfhkau 

fmr ,nd .;a m%;sM,h Ndú; lr Bg miq m%;sM,h ,nd .ekSu jvd;a myiq fõ'

Ú	 ° we;s f;dr;=re Ndú;fhka ks.ukhlg t<ôh hq;= wjia:dj,° úf,dau l%shdj,sh b†˙m;a 

ls¯u ,l=Kq wysñ ùug fyda wvqùug fya;= fõ' tneúka m%Yakh u.ska wfmalaIs; wdldrhg 

ms<s;=r b†rsm;a l< hq;=h' tfy;a §kï u muKla¶ fyda §u kï muKla¶ i;H nj idOkh 

l< hq;= wjia:dj,° úf,dau jYfhka o m%;sM,h ,efnk nj ikd: jk m˙† ms<s;=re 

b†˙m;a l< hq;= fõ' 

Ú	 iEu úfgl°u wjidk ms<s;=r ir,u wdldrfhka ±laùug wjOdkh fhduq l< hq;=h'

wjidk ms<s;=r" m%Yakfhys wid we;s wdldrh wkqj meye†,sj ±laúh hq;=h'

Ú	 wh≥ïlrejka ;u b,lalï" ixfla; iy woyia meye†,sj;a ksjer†j;a ,shd ±laùug 

wjOdkh fhduq l< hq;=h'

Ú	 ms<s;=r lrd t<öug wjYH iqΩ ls¯ï ^ixLHduh" ù„h fyda ;%sfldaKñ;sl& lgqjev f,i 

ie,l=j o ms<s;=r iu`.u mfilska b†˙m;a lrkak'

Ú	 ms<s;=r iïmQr®K ls¯ug fkdyels wjia:dj,° jqj o m%Yakhg ms<s;=r ,nd .ekSug w∞< 

b†˙ mshjr ,shd ±laùu fndfydaúg M,odhs úh yelsh' 

Ú	 m%Yakhl w. fldgiaj, mjd uq,a fldgiaj,ska iajdëk jQ myiq fldgia ;sìh yels 

neúka m%Yakhl uq,a fldgi wmyiq jqj o m%Yakh w;ayer fkdhd b;s˙ fldgia ms<sn|j o  

wjOdkh fhduq ls¯u jeo.;a fõ'	

Ú	 iuyr úfgl hï wkqfldgila idOkh fkdl< o tu m%;sM, wjYH kï fh°fuka b†˙ 

wkqfldgila i|yd ms<s;=re b†˙m;a l< yelsh' 

 

 

 

 

 

 

 

 

 

 

 

 




