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w'fmd'i ^W'fm<& úNd.h - 2021(2022) 

 

 

07 - .Ks;h I 
 

 

 
,l=Kq fn§ hdfï wdldrh 

 

 

 I m;%h    

  A fldgi  =   10  25   = 250 

  B fldgi   =   05  150 =  750 

 

      

tl;=j      =   
𝟏𝟎𝟎𝟎𝟏𝟎   

wjidk ,l=Kq     = 100  
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W;a;rm;% ,l=Kq lsÍfï fmdÿ Ys,amSh l%u 
 

 

W;a;rm;% ,l=Kq lsÍfï yd ,l=Kq ,ehsia;=j, ,l=Kq igyka lsÍfï iïu; l%uh wkq.ukh 

lsÍu wksjd¾hfhka u l< hq;=fõ' ta i|yd my; mßÈ lghq;= lrkak' 
 

1' W;a;rm;% ,l=Kq lsÍug r;=mdg fnda,a fmdhskaÜ mEkla mdúÉÑ lrkak' 
 

 

2' iEu W;a;rm;%hlu uq,a msgqfõ iyldr mÍCIl ixfla; wxlh igyka 

lrkak'  

b,lalï ,sùfï§ meyeÈ,s b,lalfuka ,shkak' 

 
 

3' b,lalï ,sùfï§ jerÿKq wjia:djla fõ kï th meyeÈ,sj ;ks brlska lmd 

yer kej; ,shd flá w;aik fhdokak' 

 

4'  tla tla m%Yakfha wkq fldgiaj, ms<s;=re i|yd ysñ ,l=Kq ta ta fldgi 

wjidkfha  la ;=< ,shd olajkak' wjidk ,l=Kq m%Yak wxlh;a iu`.  la 

;=<" Nd. ixLHdjla f,i we;=<;a lrkak' ,l=Kq igyka lsÍu i|yd 
mÍCIljrhdf.a m%fhdackh i|yd we;s ;Srej Ndú; lrkak'  

 

WodyrK :   m%Yak wxl 03 
 

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

……………………................................ 
……………………................................  

 

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

……………………............................... 
…………………...............................… 
 

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

……………………............................... 
…………………...............................… 
 

(i) +      (ii)    +    (iii)           = 

 

nyqjrK W;a;rm;% ( ^ljq¿ m;%h& 
 
 

1' w'fmd'i' ^W'fm<& yd f;dr;=re ;dlaIK úNd.h i|yd ljq¿ m;% fomd¾;fïka;=j u.ska 
ilikq ,efí' ksjerÈ jrK lmd bj;a l< iy;sl lrk ,o ljq¿m;la Tn fj; imhkq 
,efí' iy;sl l< ljq¿ m;%hla Ndú; lsÍu mÍCIlf.a j.lSu fõ' 

 

 

2' wk;=rej W;a;rm;% fyd¢ka mÍCId lr n,kak' lsishï m%Yakhlg tla ms<s;=rlg jvd 
,l=Kq lr we;akï fyda tlu ms<s;=rlaj;a ,l=Kq lr ke;akï fyda jrK lemS hk mßÈ 
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brla w¢kak' we;eï úg whÿïlrejka úiska uq,ska ,l=Kq lr we;s mss<s;=rla uld fjk;a 
ms<s;=rla ,l=Kq lr ;sfnkakg mq¿jk' tfia ulk ,o wjia:djl§ meyeÈ,sj uld fkdue;s 
kï ulk ,o jrKh u; o brla w¢kak' 

3' ljq¿ m;%h W;a;rm;%h u; ksjerÈj ;nkak' ksjerÈ ms<s;=r  ,l=Klska o" jerÈ ms<s;=r 
0 ,l=Klska o jrK u; ,l=Kq lrkak' ksjerÈ ms<s;=re ixLHdj ta ta jrK ;Srhg my<ska 
,shd olajkak' wk;=rej tu ixLHd tl;= lr uq¿ ksjerÈ ms<s;=re ixLHdj wod< fldgqj 
;=< ,shkak'  

 

jHqy.; rpkd yd rpkd W;a;rm;% ( 
 

 

1' whÿïlrejka úiska W;a;rm;%fha ysiaj ;nd we;s msgq yryd f¾Ldjla we| lmd yßkak' 
jerÈ fyda kqiqÿiq ms<s;=re háka bß w¢kak' ,l=Kq Èh yels ia:dkj, yß ,l=Kq 
fh§fuka th fmkajkak' 

 
 

2' ,l=Kq igyka lsÍfï§ ´j¾,kaâ lvodisfha ol=Kq mi ;Srh fhdod .; hq;= fõ' 
 

3' iEu m%Yakhlgu fok uq¿ ,l=Kq W;a;rm;%fha uq,a msgqfõ we;s wod< fldgqj ;=< m%Yak 
wxlh bÈßfhka wxl follska ,shd olajkak' m%Yak m;%fha § we;s Wmfoia wkqj m%Yak 
f;dard .ekSu l< hq;=fõ' ish¨ u W;a;r ,l=Kq lr ,l=Kq uq,a msgqfõ igyka lrkak' 
m%Yak m;%fha § we;s Wmfoiaj,g mgyeksj jeä m%Yak .Kklg ms<s;=re ,shd we;akï 
wvq ,l=Kq iys; ms<s;=re lmd bj;a lrkak' 

 

4' mÍCIdldÍj uq¿ ,l=Kq .Kk tl;= fldg uq,a msgqfõ kshñ; ia:dkfha ,shkak' 
W;a;rm;%fha iEu W;a;rhlgu § we;s ,l=Kq .Kk W;a;rm;%fha msgq fmr<ñka 
kej; tl;= lrkak' tu ,l=K Tn úiska uq,a msgqfõ tl;=j f,i igyka lr we;s 
uq¿ ,l=Kg iudk ±hs kej; mÍCId lr n,kak'  

 

 

,l=Kq ,ehsia;= ilia lsÍu ( 

 

ish¨ u úIhkays wjidk ,l=Kq we.hSï uKav,h ;=<§ .Kkh lrkq fkd,efí' tneúka tla 
tla m;%hg wod< wjidk ,l=Kq fjk fjku ,l=Kq ,ehsia;=j,g we;=<;a l< hq;= h'    

I m;%h i|yd nyqjrK ms<s;=re m;%hla muKla we;s úg ,l=Kq ,ehsia;=jg ,l=Kq we;=<;a 

lsÍfuka miq wl=frka ,shkak' wfkl=;a W;a;rm;% i|yd úia;r ,l=Kq we;=<;a lrkak'  

 

 

*** 
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 A fldgi 

 

 

 

 

 𝐴 ∩ 𝐵  = ∅       𝐴 ∩ 𝐵′ = {𝑥 ∈ ℝ ∶  −6 < 𝑥 < 2}     𝐴′ ∪ 𝐵 = {𝑥 ∈ ℝ ∶  −∞ < 𝑥 ≤ −6} ∪ {𝑥 ∈ ℝ ∶ 2 ≤ 𝑥 < ∞}      

 

 

 

 

 𝐴 ∪ (𝐴 ∪ 𝐵′)′ = 𝐴 ∪ (𝐴′ ∩ 𝐵) [o fuda.ka kshuh ]                               = (𝐴 ∪ 𝐴′) ∩ (𝐴 ∪ 𝐵) [ú>gk kshuh]    

                        = 𝑆 ∩ (𝐴 ∪ 𝐵) 

                           = 𝐴 ∪ 𝐵          
 

 

 

 

 

 

 

 

                                                 

   

- 6 - 2 - 1 2 4 

A 

B 

A 
B 

A 
B 

𝐴 ∪ 𝐵 (𝐴 ∪ 𝐵′)′ 
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 𝑝 𝑞 𝑟 𝑝⋀ ∼ 𝑞 (𝑝⋀ ∼ 𝑞) ⇒ 𝑟 ∼ 𝑝 ∨ 𝑞 (∼ 𝑝 ∨ 𝑞) ∨ 𝑟 𝑇 𝑇 𝑇 𝐹 𝑇 𝑇 𝑇 𝐹 𝑇 𝑇 𝐹 𝑇 𝑇 𝑇 𝑇 𝐹 𝑇 𝑇 𝑇 𝐹 𝑇 𝑇 𝑇 𝐹 𝐹 𝑇 𝑇 𝑇 𝐹 𝐹 𝑇 𝐹 𝑇 𝑇 𝑇 𝐹 𝑇 𝐹 𝐹 𝑇 𝑇 𝑇 𝑇 𝐹 𝐹 𝑇 𝐹 𝐹 𝐹 𝐹 𝐹 𝐹 𝐹 𝑇 𝑇 𝑇 

                                                       

 

 

5 jk yd 7 jk ;srej, ilH;d w.hka tlu fõ'        ∴ (𝑝⋀~𝑞) ⇒ 𝑟 yd (∼ 𝑝⋁𝑞)⋁𝑟 ;¾ldkqidÍj ;=,H fõ' 

 

 

 

 𝑚, 𝑛 ∈ ℤ hehs .ksuq' 𝑚(𝑛2 + 2𝑛)T;af;a hehs o 𝑚 fyda 𝑛 T;af;a fkdfõ hehs o Wml,amkh lruq' ∴ 𝑚 fyda 𝑛 brÜfÜ fõ' 

 

 (i)  wjia:dj  𝑚 brÜfÜ fõ' 

túg 𝑚(𝑛2 + 2𝑛) brÜfÜ fõ' 

 

 (ii)  wjia:dj  𝑛 brÜfÜ fõ' 

túg 𝑛 = 2𝑘, fuys 𝑘 ∈ ℤ.   
oeka,                                   𝑚(𝑛2 + 2𝑛)    = 𝑚(4𝑘2 + 4𝑘)                                                        = 2𝑚(2𝑘2 + 2𝑘)         

 

 ∈ ℤ 
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∴ 𝑚(𝑛2 + 2𝑛) brÜfÜ fõ' 

wjia:d fofla§ u wmg úixjdohla ,efí' ∴ 𝑚(𝑛2 + 2𝑛) T;af;a kï 𝑚 yd 𝑛 folu T;af;a fõ'    

 

 

 

    

 

 

   log𝑥2 4 = log𝑥 4log𝑥 𝑥2    

                     = log𝑥 42 log𝑥 𝑥 

                   = 12  log𝑥 4   ;             ∵  log𝑥 𝑥 = 1 

   

oeka, log𝑥 4 + log𝑥2 4 = 3 

                                                      ⟹  log𝑥 4 + 12 log𝑥 4 = 3       
                                                      ⟹   2 log𝑥 4 + log𝑥 4 = 6                    ⟹  3 log𝑥 4 = 6                                                                                      ⟹  log𝑥 4 = 2                            ⟹ 𝑥2 = 4 

                                   ⟹ 𝑥 =  √4 (∵ 𝑥 > 0) 

   (𝑥 = 2 §" we;s iólrKh ;Dma; lrhs') 
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𝑥−62−𝑥  ≤ 𝑥 

     ⟺ 𝑥−6−2𝑥+𝑥22−𝑥  ≤ 0  
     ⟺ 𝑥2−𝑥−62−𝑥  ≤ 0  
     ⟺ (𝑥−3)(𝑥+2)(2−𝑥)  ≤ 0        
 

 −∞ < 𝑥 <  −2 −2 < 𝑥 <  2 2 < 𝑥 <  3 3 < 𝑥 <  ∞ 

Sign of  

 (𝑥 − 3)(𝑥 + 2)(2 − 𝑥)  

 

 (+) 

 (−) 

 (+) 

 (−) 

                                                            ↓                           ↓                            ↓ 

                                                             = 0                     w¾: fkdoelafõ             = 0 ∴  úi`ÿï 

                                                 −2 ≤ 𝑥 ≤ 2  or  𝑥 ≥ 3.  uÕska fokq ,efí'   

 

 

    úiÿï l=,lh =  {𝑥 ∈  ℝ ∶  −2 ≤ 𝑥 < 2} ∪ {𝑥 ∈ ℝ ∶ 𝑥 ≥ 3} = [−2, 2) ∪ [3, ∞).                                                                          
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      𝑓(𝑥) = 2(𝑥 − 2)2 + 3  

            𝑎 = 2 yd 𝑏 = 3.   
 𝑓 𝑦 ≥ 3 u.ska fokq ,nhs' 𝑘  ys úYd,;u w.h = 2 

 

m%;sf,dauh i|yd 𝑦 = 2(𝑥 − 2)2 + 3  f,i ,shd  𝑥 yd 𝑦 yqjudre lruq :  

                                   𝑥 = 2(𝑦 − 2)2 + 3; fuys 𝑥 ≥ 3 yd 𝑦 ≤ 2.   

       

fuhska  (𝑦 − 2)2 = 𝑥−32   ,efnk w;r"                                 𝑦 − 2 =  √𝑥−32±
 .     

                                ∴ 𝑦 =  √𝑥−32− + 2    (𝑦 ≤ 2neúka). 

                      ∴  𝑓−1(𝑥) = √𝑥−32− + 2.    
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                                A                                         𝑃 ≡ (−5+32 , 2+62 ) 

                                                                            𝑃 ≡ (−1,4)      

                                                                                                                      

                                 ℓ   

    B                         nEjqu = -2       

 ℓ ys iólrKh: 

 
𝑦−4𝑥+1  = -2   ∴ 𝑦 =  −2𝑥 + 2    𝐶 ≡ (𝛼, 𝛽) tjeks ,laIHhla hehs .ksuq. túg  𝛽 = −2𝛼 + 2 .    𝑜𝑐2= 1,neúka (𝛼 − 0)2 + (𝛽 − 0)2 =1.   ∴  𝛼2 + 4𝛼2 − 8𝛼 + 4 = 1   (①) 

fuhska 5𝛼2 − 8𝛼 + 3 = 0 ,efnk w;r" tkhska" (5𝛼 − 3)(𝛼 − 1) =0. ∴  𝛼 = 35   fyda 𝛼 = 1.    
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   𝑉 𝑐𝑚3  hkq f.da,fhys § mßudj hehs .ksuq 

    Then  𝑉 =  43  𝜋𝑟3. 

    ∴ 
𝑑𝑣𝑑𝑟 =  43  𝜋 ⋅3𝑟2 = 4𝜋𝑟2.   

     
𝑑𝑣𝑑𝑡 =  2 nj § we;' 

   oeka,    

             
𝑑𝑣𝑑𝑡 =  𝑑𝑣𝑑𝑟 ⋅ 𝑑𝑟𝑑𝑡  (odu kS;sh)    

    ∴ 2 = 4𝜋𝑟2  𝑑𝑟𝑑𝑡  . 

    ∴  𝑑𝑟𝑑𝑡 = 12𝜋𝑟2  .     
     𝑆 𝑐𝑚2 hkq f.da,fhys§ mDIaG j¾.M,h hehs .ksuq'  

    Then  𝑆 = 4𝜋𝑟2 . 
    ∴  𝑑𝑠𝑑𝑟 = 8𝜋𝑟       

     
𝑑𝑠𝑑𝑡 =  𝑑𝑠𝑑𝑟 ⋅ 𝑑𝑟𝑑𝑡  (odu kS;sh) 

     
𝑑𝑠𝑑𝑡|𝑟=8 = 8𝜋𝑟 × 12𝜋𝑟2|𝑟=8= 

48 = 0.5     
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    fþok ,CIHhkays 𝑥 LKavdxlh 

    𝑥4 − 1 = 1 −  𝑥2 u.ska fokq ,efí' 

tkï"   𝑥4 + 𝑥2 − 2 = 0   

                                                        ∴    (𝑥2 − 1)(𝑥2 + 2) = 0  

 ∴ (𝑥2 − 1) = 0 ∴ 𝑥 = ± 1  

         wjYH j¾.M,h       =  ∫ {(1 − 𝑥2)(𝑥4 − 1)} 𝑑𝑥1−1       

                                                 = ∫ (2 − 𝑥2 − 𝑥4) 𝑑𝑥1−1     

                                                 = (2𝑥 − 𝑥33 −  𝑥55 )| 1−1      

                                                 = (2 − 13 − 15) — (−2 + 13 + 15) 

                                                 = 4415  j¾. tall  
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B fldgi 
 

 

 

 

 

 

 

 
 

(a)  A yd B hkq ms<sfj,ska m<uq mÍCIKh yd fojk mÍCIKh iu;a jQ l%Svlhka hehs 
.ksuq' 

 
                    𝑁(𝐴) = 3𝑁(𝐴 ∩ 𝐵) = 3𝑥 ,     fuys  𝑥 = 𝑁(𝐴 ∩ 𝐵). 
                     
         

                 𝑁(𝐵) = 2[120 − 𝑁(𝐴 ∩ 𝐵)]                                = 2[120 − 𝑦] ,    fuys 𝑦 = 𝑁(𝐴 ∩ 𝐵). 
;jo,  

         𝑁[ (𝐴 ∪ 𝐵) ∖ (𝐴 ∩ 𝐵)] = 75 .    ∴ 𝑦 − 𝑥 = 75                         
   

 𝑁(𝐴 ∪ 𝐵) = 𝑁(𝐴) + 𝑁(𝐵) − 𝑁(𝐴 ∩ 𝐵), neúka"   𝑦 = 3𝑥 + 2(120 − 𝑦) − 𝑥 ,efí'                

 ∴ 3𝑦 − 2𝑥 = 240                     
 

      yd      ka" 𝑥 = 15            yd 𝑦 = 90 .   
 ∴ 𝑁(𝐴) = 45             yd 𝑁(𝐵) = 2(120 − 90) = 60 . 
(i) ms<s;=r = 120 − 𝑁(𝐴 ∪ 𝐵)   

             = 120 − 𝑦                = 30 

    

            (ii) ms<s;=r = 𝑥 = 15  

           (iii) ms<s;=r = 𝑁(𝐴) = 45  

① 

② 

①  ②  
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(b) (i)                                                 (a)                                           (b) 𝑝 𝑞 𝑝 → 𝑞 ∼ (𝑝 → 𝑞) ∼ 𝑝 𝑝 ∧ 𝑞 ∼ 𝑝 ∨ (𝑝 ∧ 𝑞) 𝑎 ∨ 𝑏 𝑇 𝑇 𝑇 𝐹  𝐹 𝑇 𝑇 𝑇 𝑇 𝐹 𝐹 𝑇 𝐹 𝐹 𝐹 𝑇 𝐹 𝑇 𝑇 𝐹 𝑇 𝐹 𝑇 𝑇 𝐹 𝐹 𝑇 𝐹 𝑇 𝐹 𝑇 𝑇 

  

  

 ∴ 𝑎 ∨ 𝑏 mqkrela;hla   

       

 

(ii) 𝑝 𝑞 𝑟 𝑝 → 𝑞 𝑞 → 𝑟 𝑝 ∧∼ 𝑟 (𝑝 → 𝑞) ∧ (𝑞 → 𝑟) ∧ (𝑝 ∧∼ 𝑟)  𝑇 𝑇 𝑇 𝑇 𝑇 𝐹 𝐹 𝑇 𝑇 𝐹 𝑇 𝐹 𝑇 𝐹 𝑇 𝐹 𝑇 𝐹 𝑇 𝐹 𝐹 𝐹 𝑇 𝑇 𝑇 𝑇 𝐹 𝐹 𝑇 𝐹 𝐹 𝐹 𝑇 𝑇 𝐹 𝐹 𝑇 𝐹 𝑇 𝐹 𝐹 𝐹 𝐹 𝐹 𝑇 𝑇 𝑇 𝐹 𝐹 𝐹 𝐹 𝐹 𝑇 𝑇 𝐹 𝐹 

                                                                                                 

 

 

     ∴ (𝑝 → 𝑞) ∧ (𝑞 → 𝑟) ∧ (𝑝 ∧∼ 𝑟) úixjdohla fõ' 
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 a)  

 𝑛 = 1úg"  j'me'   = 6 + 1 = 7                      

             o'me'      = 1 ∙ (2 + 3 + 2) = 7 ∴ 𝑛 = 1 i|yd m%;sM, i;H fõ'       

 𝑘 hk ´kEu Ok mQ¾K ixLHdjla f.k 𝑛 = 𝑘.    
tkï"  ∑ (6𝑟2 + 1)𝑘𝑟=1 = 𝑘(2𝑘2 + 3𝑘 + 2).      
 

oeka      ∑ (6𝑟2 + 1)𝑘+1 𝑟=1 = ∑ (6𝑟2 + 1)𝑘𝑟=1 + {6(𝑘 + 1)2 + 1}         

                 = 𝑘(2𝑘2 + 3𝑘 + 2) + 6(𝑘 + 1)2 + 1               

                            = 2𝑘3 + 3𝑘2 + 2𝑘 + 1 + 6(𝑘 + 1)2 

               = (𝑘 + 1)(2𝑘2 + 𝑘 + 1) + 6(𝑘 + 1)2 

               = (𝑘 + 1){2𝑘2 + 𝑘 + 1 + 6𝑘 + 6}          

               = (𝑘 + 1){2(𝑘2 + 2𝑘 + 1) + 3(𝑘 + 1) + 2} 

               = (𝑘 + 1){2(𝑘 + 1)2 + 3(𝑘 + 1) + 2}   

 

tkhska" 𝑛 = 𝑘, ioyd m%;sM,h i;H fõ kï" 𝑛 = 𝑘 + 1 i|yd o m%;sM,h i;H fõ' 

 𝑛 = 1 i|yd m%;sM,h i;H nj fmkajd we;'  

tkhska" .Ks;uh wNHqyk uQ, O¾uh uÕska ish¨ 𝑛 ∈ ℤ+i|yd m%;sM,h i;Hfõ'    
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b)  13𝑟 − 1 − 13𝑟 + 2   = (3𝑟 + 2) − (3𝑟 − 1)(3𝑟 − 1)(3𝑟 + 2)     
                           = 1(3𝑟 − 1)(3𝑟 + 2) = 𝑈𝑟   

                                                                                                                                                      ∴  𝑈𝑟  = 13𝑟 − 1 − 13𝑟 + 2   
 

 

     𝑟 = 1 ;                                     𝑈1 = 12 − 15                     𝑟 = 2 ;                                    𝑈2 = 15 − 18 

     ⋮                                              ⋮                       𝑟 = 𝑛 − 1 ;                      𝑈𝑛−1  = 13𝑛 − 4 − 13𝑛 − 1 

                      𝑟 = 𝑛;                                    𝑈𝑛  = 13𝑛 − 1 − 13𝑛 + 2 

   
 

 

∑ 𝑈𝑟 = 12𝑛
𝑟=1 − 13𝑛 + 2 
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lim𝑛→∞ ∑ 𝑈𝑟         =𝑛
𝑟=1 lim𝑛→∞ (12 − 13𝑛 + 2) 

= 12 ∴  ∑ 𝑈𝑟 ∞𝑟=1 wNsidÍ jk w;r" tys fftlH = 12     

 

 

 

 

 ∑ 𝑈𝑟+1 = ∑ 𝑈𝑟∞
𝑟=1 − 𝑈1∞

𝑟=1  

                    = 12 − (12 − 15)                                                                                    = 15                                                                                                                             
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 (a.) úfõplh       ∆       =  (−2)2 − 4(2𝑘 + 1)(−𝑘)                       = 4 + 8𝑘2 + 4𝑘                                                 = 8 (𝑘2 + 12 𝑘 +  12)                                        
= 8 {(𝑘 + 14)2 + 12 − 116}                             
= 8 {(𝑘 + 14)2 + 716}                                     > 0                                                                  

 ∴ j¾.c iólrKhg ;d;aúl m%Nskak uQ, we;. 

  

 𝛼 + 𝛽 =  2(2𝑘+1)                  yd  𝛼𝛽 =  − 𝑘(2𝑘+1) . 
túg   𝑝 + 𝑞 = (2𝛼 + 𝛽) + (𝛼 + 2𝛽) 

                       = 3(𝛼 + 𝛽) 

                       = 6(2𝑘+1)  
 

                  𝑝𝑞 = (2𝛼 + 𝛽)(𝛼 + 2𝛽)  

                        = 2𝛼2 + 5𝛼𝛽 + 2𝛽2  

                        = 2(𝛼2 + 𝛽2) + 5𝛼𝛽                             = 2(𝛼 + 𝛽)2 + 𝛼𝛽                             = 2 ∙  4(2𝑘+1)2 − 𝑘(2𝑘+1)                            =  1(2𝑘+1)2 (8 − 2𝑘2 − 𝑘)  

wjYH j¾.c iólrKh (𝑥 − 𝑝)(𝑥 − 𝑞) = 0 . 
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  𝑥2 − (𝑝 + 𝑞)𝑥 + 𝑝𝑞 = 0 

  𝑥2 − 6(2𝑘+1) 𝑥 + 1(2𝑘+1)2 (8 − 𝑘 − 2𝑘2) = 0  (2𝑘 + 1)2𝑥2 − 6(2𝑘 + 1)𝑥 + (8 − 𝑘 − 2𝑘2) = 0 

 

 

 

 

 

 

 (b.) 𝑥4 + 5𝑥 + 𝑎 = (𝑥2 − 𝑥 + 3)(𝑥2 + 𝑏𝑥 + 𝑐),                 where 𝑏, 𝑐 ∈ ℝ . = 𝑥4 + 𝑏𝑥3 + 𝑐𝑥2 − 𝑥3 − 𝑏𝑥2 − 𝑐𝑥 + 3𝑥2 + 3𝑏𝑥 + 3𝑐           = 𝑥4 + (𝑏 − 1)𝑥3 + (𝑐 − 𝑏 + 3)𝑥2 + (3𝑏 − 𝑐)𝑥 + 3𝑐              
 

ix.=Kl iemhSfuka: 𝑥3:  𝑏 − 1 = 0        𝑥2 ∶ 𝑐 − 𝑏 + 3 = 0 𝑥1 ∶ 3𝑏 − 𝑐 = 5      𝑥0 ∶ 𝑎 = 3𝑐              ∴ 𝑏 = 1,   𝑐 = −2,  yd = −6 . 

 

 

 

 

tkhska"  𝑝(𝑥) = (𝑥2 − 𝑥 + 3)(𝑥2 + 𝑥 − 2) 

                    = (𝑥2 − 𝑥 + 3)(𝑥 + 2)(𝑥 − 1).  
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 a) (𝑘 + 𝑥)8 = 𝑘8 +  8𝐶1𝑘7𝑥 +  8𝐶2𝑘6𝑥2 +  8𝐶3𝑘5𝑥3 + ⋯ + 𝑥8 

 

                    = 𝑘8 + 8𝑘7𝑥 + 28𝑘6𝑥2 + 56𝑘5𝑥3 + ⋯ + 𝑥8 

 

 

 ∴ wjYH m<uq mo y;r" 

 𝑘8, 8𝑘7𝑥, 28𝑘6𝑥2 and 56𝑘5𝑥3 fõ' 

 28𝑘6 = 56𝑘5 nj § we;' 

  ∴ 𝑘5(𝑘 − 2) = 0 

 ∴ 𝑘 = 2                    (∵ 𝑘 ≠ 0) 

 

 

 

 

 

 

 

b) Let 𝑆 = 20,000,000. 
  𝑃𝑛 fjks jir wjidkfha§ ,dNh 𝑛 hehs .ksuq                   

 túg 𝑃1 = 𝑆 + 𝑆 × 5100 = 2120 𝑆 

                     𝑃2 = (2120 𝑆) × 2120 = (2120)2 𝑆 

 

 

 

               𝑃𝑛 = (2120)𝑛 𝑆 

jir 10 l ld,hla i|yd uq¿ ,dNh  = 𝑆 + 𝑃1 + 𝑃2 + ⋯ + 𝑃9               
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                                                             = 𝑆 + 2120 𝑆 + (2120)2 𝑆 + ⋯ + (2120)9 𝑆 

                                                             = 𝑆 (1 + 2120 + (2120)2 + ⋯ + (2120)9) 

                                                            = 𝑆[(2120)10−1](2120−1)  

                                                             = 20𝑆 [ (2120)10 − 1], fuys 𝑆 = 20,000,000. 
 

 

 jir 10 l ld,hla i|yd uq¿ ,dNh  = 𝑆 + (𝑆 + 𝐷) + (𝑆 + 2𝐷) + ⋯ + (𝑆 + 9𝐷) 

       = 10𝑆 + 92 (10)𝐷 

                                                                                    = 10𝑆 + 45𝐷 

   20𝑆 [(2120)10 − 1] = 10𝑆 + 45𝐷 nj § we;' 

               ∴ 𝐷 = 19 {4 [(2120)10 − 1] − 2} 𝑆 

                      = 29 {2 (2120)10 − 3} 𝑆,               fuys 𝑆 = 20,000,000                         
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 𝑀 hkq 𝐴𝐵, ys uOH ,CIHh fõ' 

 (𝑐, 1) = (1+(−3)2 , 𝑎+𝑏2 ).  

 𝑐 = −1            yd 𝑎 + 𝑏 = 2.              

 

 

 𝑥 = 𝑎 − 2 yd 𝑦 = 𝑏 − 1 hk tajd 𝑥 + 𝑦 + 1: ys wdfoaY lruq' 

 𝑥 + 𝑦 + 1 = (𝑎 − 2) + (𝑏 − 1) + 1 = 𝑎 + 𝑏 − 2 = 0 

 (by 1) ∴ 𝐶, 𝑙 u; msysghs' 

 𝑙 ys wkql%uKh   = −1. 𝐴𝐵 ys wkql%uKh     = 𝑏−𝑎−4 . 

 𝐴𝐵// 𝑙,  neúka  
𝑏−𝑎−4 = −1.   ∴ 𝑏 − 𝑎 = 4    ⟹ 𝑏 = 3            yd 𝑎 = −1. 
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oeka" 𝐴 ≡ (1, −1), 𝐵 ≡ (−3,3) yd 𝐶 ≡ (−3,2). 
i.  𝐷 ≡ (𝛼, 𝛽) hehs .ksuq 

túg (1+(−3)2 , −1+22  ) ≡ (−3+𝛼2 , 3+𝛽2 ).            ∴ −2 = −3 + 𝛼 yd 1 = 3 + 𝛽.                 ∴ 𝛼 = 1            yd 𝛽 = −2. 
     ∴ 𝐷 ≡ (1, −2)    

 

ii.  Δ𝐴𝐵𝐶 j¾.M,h = 12 | 1 −1 1−3 3 1−3 2 1| 
                                 = 12 | 0 −1 10 3 1−1 2 1| 
 

                                 = 12 (−1) |−1 13 1| = 2 j¾. tall 

 ∴ ABCD ys j¾.M,h = 4 j¾. tall           

 

 

wjYH iólrKh  : (𝑥 + 𝑦 + 1) + 𝜆(2𝑥 + 𝑦 − 3) = 0              fuys 𝜆 ∈ ℝ.  𝐵𝐷 ys wkql%uKh     = 3+2−3−1 = − 54 

wjYH f¾Ldfõ wkql%uKh  = − 1+2𝜆1+𝜆  

fuu f¾Ld ,ïN jk neúka, (− 54) (− (1 + 2𝜆)(1 + 𝜆) ) = −1. 5 + 10𝜆 = −4 − 4𝜆 14𝜆 = −9 𝜆 = − 914. 
ms<s;=r : 14(𝑥 + 𝑦 + 1) − 9(2𝑥 + 𝑦 − 3) = 0 

i.e. −4𝑥 + 5𝑦 + 41 = 0  

𝑐1 → 𝑐1 + 𝑐2 
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 a)  lim𝑥→2 (𝑥2 − 4)3(𝑥 − 2) ∙ 2(√𝑥 − √2)2 

                                              = lim𝑥→2 (𝑥 − 2)3(𝑥 + 2)3(𝑥 − 2) ∙ 2(√𝑥 − √2)2 ∙ (√𝑥 + √2)2(√𝑥 + √2)2 

                      = lim𝑥→2(𝑥 − 2)2(𝑥 + 2)3 ∙ 2(√𝑥 + √2)2(𝑥 − 2)2          = lim𝑥→2(𝑥 + 2)3 ∙ 2(√𝑥 + √2)2 

                                                               = 43 ∙ 2 ∙ (2√2)2 

                                                                      = 1024 

 

 

 

 

 

b) i)  𝑑𝑑𝑥 (3𝑥2 + 1𝑥2 + 3 )              = (𝑥2 + 3)(6𝑥) − (3𝑥2 + 1)(2𝑥)(𝑥2 + 3)2  

 = 14𝑥(𝑥2 + 3)2 

ii)  𝑑𝑑𝑥 {𝑥8 ln 𝑥 + (𝑥 + 1)ln 𝑥 } = 𝑥8 × 1𝑥 + 8𝑥7 ln 𝑥 + ln 𝑥 − (𝑥 + 1) ∙ 1𝑥(ln 𝑥)2  

                                                             = 𝑥7 + 8𝑥7 ln 𝑥 + 𝑥 ln 𝑥−𝑥−1𝑥(ln 𝑥)2  

 

iii) 𝑑𝑑𝑥 √(𝑒2𝑥 + 1)2 + 1 =  12 {(𝑒2𝑥 + 1)2 + 1}−12 × 2(𝑒2𝑥 + 1) ∙ 2𝑒2𝑥 
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c)  𝑆 = 2𝑟2 + 2𝑟ℎ               ① 

                                                    𝑟2ℎ = 128 nj § we;' ∴ ℎ = 128𝑟2  

 

oeka, ① ka  𝑆 = 2𝑟2 + 2𝑟 × 128𝑟2  

     ms<s;=r 

 

 

§ we;s S i|yd" 

 
𝑑𝑠𝑑𝑟 = 2𝜋 (2𝑟 − 128𝑟2 ) = 4𝜋𝑟2 (𝑟3 − 64) 𝑑𝑠𝑑𝑟 = 0     ⟺ 𝑟3 = 64 ⟺ 𝑟 = 4 𝑑𝑠𝑑𝑟 < 0 ,0 < 𝑟 < 4 i|yd 𝑑𝑠𝑑𝑟 > 0 , 𝑟 > 4 i|yd ∴ 𝑆 wju jk  𝑟 = 4. 
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 (a)          
1(𝑥−1)(𝑥−2)2 = 𝐴𝑥−1 + 𝐵𝑥−2 + 𝐶(𝑥−2)2 1 = 𝐴(𝑥 − 2)2 + 𝐵(𝑥 − 1)(𝑥 − 2) + 𝐶(𝑥 − 1) = 𝐴(𝑥2 − 4𝑥 + 4) + 𝐵(𝑥2 − 3𝑥 + 2) + 𝐶(𝑥 − 1) = (𝐴 + 𝐵)𝑥2 + (−4𝐴 − 3𝐵 + 𝐶)𝑥 + 4𝐴 + 2𝐵 − 𝐶 

ix.=Kl iemhSfuka: 

                                                𝑥2: 0 = 𝐴 + 𝐵 𝑥1: 0 = −4𝐴 − 3𝐵 + 𝐶 𝑥0: 1 = 4𝐴 + 2𝐵 − 𝐶 ∴ 𝐴 = 1,              𝐵 = −1              yd 𝐶 = 1 

oeka,  

 

             ∫ 1(𝑥−1)(𝑥−2)2 = ∫ { 1𝑥−1 − 1𝑥−2 + 1(𝑥−2)2} 𝑑𝑥 

= ln|𝑥 − 1| − ln|𝑥 − 2| − 1(𝑥 − 2)2 + 𝑐 

 fuys 𝐶 hkq wNsu; ksh;hls 

 

 

 

 

 

(b) ∫ 𝑥(𝑒𝑥 + 2𝑒2𝑥)𝑑𝑥 

                          = 𝑥(𝑒𝑥 + 𝑒2𝑥) − ∫ (𝑒𝑥 + 𝑒2𝑥)𝑑𝑥 

                          = 𝑥(𝑒𝑥 + 𝑒2𝑥) − 𝑒𝑥 − 12 𝑒2𝑥 + 𝐶 

  fuys 𝐶 hkq wNsu; ksh;hls 

 

 

 

 

 

⇒ 𝐵 = −1 

𝑢 = 𝑥, 𝑑𝑣 = (𝑒𝑥 + 𝑒2𝑥)𝑑𝑥 𝑑𝑢𝑑𝑥 = 1 , 𝑣 = ∫ (𝑒𝑥 + 𝑒2𝑥)𝑑𝑥 𝑑𝑢 = 𝑑𝑥, 𝑣 = 𝑒𝑥 + 𝑒2𝑥 
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(c) 𝑥 0 0.25 0.5 0.75 1 𝑓(𝑥) 0 0.266 0.642 1.316 2.718 

 ℎ = 0.25  𝐼 = ∫ 𝑥𝑒𝑥21
0 𝑑𝑥 ≈ ℎ3 [𝑦0 + 4(𝑦1 + 𝑦4) + 2𝑦2 + 𝑦4] 

= 0.253 [0 + 4 × 1.582 + 2 × 0.642 + 2.718] 

= 0.253 [6.328 + 1.284 + 2.718] 

= 0.253 × 10.33 ≈ 0.861  
 

 

 𝐼 = ∫ 𝑥𝑒𝑥2𝑑𝑥1
0  

= 𝑒𝑥22   10 = 12 (𝑒 − 1) 

 ∴ 12 (𝑒 − 1) ≈ 0.861 ∴ 𝑒 ≈ 2.722 

 

𝑦0 𝑦1 𝑦2 𝑦3 𝑦4 
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w'fmd'i ^W'fm<& úNd.h - 2021(2022) 

 

 

07 - .Ks;h II 

 

 

 
,l=Kq fn§ hdfï wdldrh 

 

 

 I m;%h    

  A fldgi  =   10  25   = 250 

  B fldgi   =   05  150 =  750 

 

      

tl;=j      =   
𝟏𝟎𝟎𝟎𝟏𝟎   

wjidk ,l=Kq     = 100  
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W;a;rm;% ,l=Kq lsÍfï fmdÿ Ys,amSh l%u 
 

 

W;a;rm;% ,l=Kq lsÍfï yd ,l=Kq ,ehsia;=j, ,l=Kq igyka lsÍfï iïu; l%uh wkq.ukh 

lsÍu wksjd¾hfhka u l< hq;=fõ' ta i|yd my; mßÈ lghq;= lrkak' 
 

1' W;a;rm;% ,l=Kq lsÍug r;=mdg fnda,a fmdhskaÜ mEkla mdúÉÑ lrkak' 
 

 

2' iEu W;a;rm;%hlu uq,a msgqfõ iyldr mÍCIl ixfla; wxlh igyka lrkak'  

b,lalï ,sùfï§ meyeÈ,s b,lalfuka ,shkak' 

 
 

3' b,lalï ,sùfï§ jerÿKq wjia:djla fõ kï th meyeÈ,sj ;ks brlska lmd 

yer kej; ,shd flá w;aik fhdokak' 

 

4'  tla tla m%Yakfha wkq fldgiaj, ms<s;=re i|yd ysñ ,l=Kq ta ta fldgi wjidkfha 

 la ;=< ,shd olajkak' wjidk ,l=Kq m%Yak wxlh;a iu`.  la ;=<" Nd. 

ixLHdjla f,i we;=<;a lrkak' ,l=Kq igyka lsÍu i|yd mÍCIljrhdf.a 
m%fhdackh i|yd we;s ;Srej Ndú; lrkak'  

 

WodyrK :   m%Yak wxl 03 
 

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

……………………................................ 
……………………................................  

 

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

……………………............................... 
…………………...............................… 
 

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

……………………............................... 
…………………...............................… 
 

(i) +      (ii)    +    (iii)           = 

 

nyqjrK W;a;rm;% ( ^ljq¿ m;%h& 
 
 

1' w'fmd'i' ^W'fm<& yd f;dr;=re ;dlaIK úNd.h i|yd ljq¿ m;% fomd¾;fïka;=j u.ska 
ilikq ,efí' ksjerÈ jrK lmd bj;a l< iy;sl lrk ,o ljq¿m;la Tn fj; imhkq 
,efí' iy;sl l< ljq¿ m;%hla Ndú; lsÍu mÍCIlf.a j.lSu fõ' 

 

 

2' wk;=rej W;a;rm;% fyd¢ka mÍCId lr n,kak' lsishï m%Yakhlg tla ms<s;=rlg jvd ,l=Kq 
lr we;akï fyda tlu ms<s;=rlaj;a ,l=Kq lr ke;akï fyda jrK lemS hk mßÈ brla w¢kak' 
we;eï úg whÿïlrejka úiska uq,ska ,l=Kq lr we;s mss<s;=rla uld fjk;a ms<s;=rla ,l=Kq 
lr ;sfnkakg mq¿jk' tfia ulk ,o wjia:djl§ meyeÈ,sj uld fkdue;s kï ulk ,o 
jrKh u; o brla w¢kak' 

 √ 

 √ 

 √ 
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3' ljq¿ m;%h W;a;rm;%h u; ksjerÈj ;nkak' ksjerÈ ms<s;=r  ,l=Klska o" jerÈ ms<s;=r 0 
,l=Klska o jrK u; ,l=Kq lrkak' ksjerÈ ms<s;=re ixLHdj ta ta jrK ;Srhg my<ska ,shd 
olajkak' wk;=rej tu ixLHd tl;= lr uq¿ ksjerÈ ms<s;=re ixLHdj wod< fldgqj ;=< ,shkak'  

 

jHqy.; rpkd yd rpkd W;a;rm;% ( 
 

 

1' whÿïlrejka úiska W;a;rm;%fha ysiaj ;nd we;s msgq yryd f¾Ldjla we| lmd yßkak' 
jerÈ fyda kqiqÿiq ms<s;=re háka bß w¢kak' ,l=Kq Èh yels ia:dkj, yß ,l=Kq fh§fuka 
th fmkajkak' 

 
 

2' ,l=Kq igyka lsÍfï§ ´j¾,kaâ lvodisfha ol=Kq mi ;Srh fhdod .; hq;= fõ' 
 

3' iEu m%Yakhlgu fok uq¿ ,l=Kq W;a;rm;%fha uq,a msgqfõ we;s wod< fldgqj ;=< m%Yak 
wxlh bÈßfhka wxl follska ,shd olajkak' m%Yak m;%fha § we;s Wmfoia wkqj m%Yak 
f;dard .ekSu l< hq;=fõ' ish¨ u W;a;r ,l=Kq lr ,l=Kq uq,a msgqfõ igyka lrkak' 
m%Yak m;%fha § we;s Wmfoiaj,g mgyeksj jeä m%Yak .Kklg ms<s;=re ,shd we;akï wvq 
,l=Kq iys; ms<s;=re lmd bj;a lrkak' 

 

4' mÍCIdldÍj uq¿ ,l=Kq .Kk tl;= fldg uq,a msgqfõ kshñ; ia:dkfha ,shkak' 
W;a;rm;%fha iEu W;a;rhlgu § we;s ,l=Kq .Kk W;a;rm;%fha msgq fmr<ñka kej; 
tl;= lrkak' tu ,l=K Tn úiska uq,a msgqfõ tl;=j f,i igyka lr we;s uq¿ ,l=Kg 
iudk ±hs kej; mÍCId lr n,kak'  

 

 

,l=Kq ,ehsia;= ilia lsÍu ( 

 

ish¨ u úIhkays wjidk ,l=Kq we.hSï uKav,h ;=<§ .Kkh lrkq fkd,efí' tneúka tla 
tla m;%hg wod< wjidk ,l=Kq fjk fjku ,l=Kq ,ehsia;=j,g we;=<;a l< hq;= h'    

I m;%h i|yd nyqjrK ms<s;=re m;%hla muKla we;s úg ,l=Kq ,ehsia;=jg ,l=Kq we;=<;a lsÍfuka 

miq wl=frka ,shkak' wfkl=;a W;a;rm;% i|yd úia;r ,l=Kq we;=<;a lrkak'  

 

 

*** 
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 A fldgi 
 

 

 

 

 

 

 

 

 

 

1) | 𝑎2 𝑏2 𝑏2 + 𝑎𝑏𝑎2 + 𝑎𝑏 𝑏2 𝑎𝑏𝑎𝑏 2𝑏2 𝑏2 | = | 𝑎2 𝑏2 𝑏2 + 𝑎𝑏𝑎𝑏 0 −𝑏2−2𝑎2 + 𝑎𝑏 0 −𝑏2 − 2𝑎𝑏|     
 

                                             

                                             = | 𝑎2 𝑏2 𝑏2 + 𝑎𝑏𝑎𝑏 0 −𝑏2−2𝑎2 + 𝑎𝑏 0 −𝑏2 − 2𝑎𝑏| 
 

                                             

                                              

                                              = −𝑏2 | 𝑎𝑏 −𝑏2−2𝑎2 + 𝑎𝑏 −𝑏2 − 2𝑎𝑏|  ( 𝑅1 j,ska m%idrKh lsrSfuka& 

 

         

                                              = −𝑏2 | 𝑎𝑏 −𝑏2−2𝑎2 −2𝑎𝑏|                                                         
 

         

      = −𝑏2[−2𝑎2𝑏2 − 2𝑎2𝑏2] 
 

         = 4𝑎2𝑏4                         

 

 

 

 

 

 

 

 

𝑅2 → (−1)𝑅1 + 𝑅2 

  𝑅3 → (−2)𝑅1 + 𝑅3  

𝑅2 → (−1)𝑅1 + 𝑅2 

             +  
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  𝐴𝐵 = (2 11 0) (3 −14 2 ) 

        = (10 03 −1)                 

 

 2𝐵 − 𝐶 = 2 (3 −14 2 ) − (1 30 5) 

  = (6 −28 4 ) −  (1 30 5) 

  = (5 −58 −1)                    

 

 𝐴(2𝐵 − 𝐶) = (2 11 0) (5 −58 −1) = (18 −115 −5 )          

 

 𝐴𝐶 = (2 11 0) (1 30 5) = (2 111 3 )           

 

 2𝐴𝐵 − 𝐴𝐶 = 2 (10 03 −1) − (2 111 3 ) 

        = (18 −115 −5 )          

 

 ∴ 2𝐴𝐵 − 𝐴𝐶 = 𝐴(2𝐵 − 𝐶)                         
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i fjks Èkfha§ j¾Idm;k ñkqu  𝑥𝑖 (ml j,ska& hehs .ksuq' 

 ∑ 𝑥𝑖 = 455𝑖=1  yd ∑ 𝑥𝑖2 = 6505𝑖=1  nj § we;' 

 𝜇 ml yd 𝜎 ml hkq ms<sfj<ska fuu j¾Idm;k ñkqï 5ys uOhkHh yd iïu; wm.ukh hehs 

.ksuq' 

  túg 𝜇 =  ∑ 𝑥𝑖5𝑖=15 =  455 = 9       
                      

  

 yd  𝜎2 =  ∑ 𝑥𝑖25𝑖=15 − 𝜇2                     =  6505 − 92                = 49    ∴  𝜎 = 7.      
  𝑥6 = 10 yd 𝑥7 = 8 nj § we;' 

kj uOHkHh  =  ∑ 𝑥𝑖7𝑖=17 =  45+10+87 = 637 = 9 𝑚𝑙.  
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     𝑋 hkq msgqjlg we;s fodaI .Kk hehs .ksuq'            𝑋~ 𝑃𝑜𝑖 (𝜆),  fuys 𝜆 =  20200 = 0.1     

     túg 𝑃(𝑋 = 𝑘) = 𝜆𝑘𝑒−𝜆𝑘!        𝑌 hkq msgq 10l we;s fodaI .Kk hehs .ksuq'  

    túg  𝑌 = 10𝑋  yd 𝑌~ 𝑃𝑜𝑖 (10𝜆) = 𝑃𝑜𝑖(1) fõ' 

                               

                

         𝑃(𝑌 = 𝑘) = 1𝑘𝑒−1𝑘!             ∴ 𝑃(𝑌 = 1) = 𝑒−1.       
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 𝑋 hkq fiajlfhl=f.a jegqm (remsh,a oyfia tajdhska) hehs .ksuq' 𝑋~𝑁(80, 252) nj § we;' 

fkdñ,fha m%jdyk myiqlï i`oyd iqÿiqlï we;s fiajlhkaf.a Wmßu jegqm 𝑘 (remsh,a oyfia 

tajdhska) hehs .ksuq' 

 

                     túg  𝑃(𝑋 ≤ 𝑘) = 0.1                                                                        ∴  𝑃 (𝑋−8025 ≤ 𝑘−8025 ) = 0.1     

                 tkï    𝑃 (𝑍 ≤ 𝑘−8025 ) = 0.1    
 

     m%u; j.=fjka" 
𝑘−8025 = −1.281     

                                                                             ∴   𝑘 = 47. 975 remsh,a oyfia tajdhska 

                                                 

                                                 ∴   𝑘 = re'47 975.00. 
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m<uq jk jir ;=,§ wl%Sh jk ÿria: md,l .Kk  𝑋  hehs .ksuq' 

    túg      𝑃(𝑋 = 𝑘) =   5𝐶𝑘 𝑝𝑘 (1 − 𝑝)5−𝑘         

    

   i)      ∴  𝑃(𝑋 = 3) =    5𝐶3 (0.15)3 (0.85)2      

                                   ≈ 0.02        

 

   ii)                 𝑃(𝑋 > 2) = 1 − 𝑃(𝑋 ≤ 2)         = 1 − {𝑃(𝑋 = 2) + 𝑃(𝑋 = 1) + 𝑃(𝑋 = 0)}                                             = 1 −  5𝐶2 (0.15)2 (0.85)3  -  5𝐶1 (0.15) (0.85)4 -  5𝐶0  (0.85)5     
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      A:  A mqoa.,fhl=g whÿï lrk m<uq /lshdj ,eîu 

      B:  A mqoa.,fhl=g whÿï lrk fojk /lshdj ,eîu 

 𝑃(𝐴) = 0.5 , 𝑃(𝐵) = 0.3 yd 𝑃(𝐴 ∩ 𝐵) = 0.4 nj § we;' 

       

(i) 𝑃(𝐴 ∪ 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴 ∩ 𝐵)        

                                   = 0.5 + 0.3 − 0.4          
                                   = 0.4       
      

     (ii)          𝑃(𝐵|𝐴) = 𝑃(𝐵∩𝐴)𝑃(𝐴) =  0.40.5 = 0.8     
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       𝑃(𝐴) = 14 , 𝑃(𝐴′ ∩ 𝐵) = 12 and 𝑃(𝐵|𝐴) = 45. 

      

(i) 𝑃(𝐴 ∪ 𝐵) = 𝑃(𝐴) + 𝑃(𝐴′ ∩ 𝐵)             

      = 14 + 12                                                                                                        
             = 34                                                                                                                        
 

 

(ii) 𝑃(𝐵|𝐴) = 𝑃(𝐴∩𝐵)𝑃(𝐴)        

 ∴ 𝑃(𝐴 ∩ 𝐵) = 𝑃(𝐵|𝐴)∙ 𝑃(𝐴)                                                                                                       
              = 45 ∙ 14                                                                                                   
                          = 15                                                                                                          
 

(iii) 𝑃(𝐴 ∪ 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴 ∩ 𝐵) 

          34 = 14 + 𝑃(𝐵) − 15                                                                                              
     ∴ 𝑃(𝐵) = 710   
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    𝑝 + 0.3 + 3 𝑝 + 0.2 +  𝑝 = 1      

      ∴  𝑝 = 0.1         

        𝐸(𝑋) = 1 × 0.3 + 6 × 0.1 + 0.6 + 4 × 0.1 

                  = 1.9        

     

       𝐸(𝑌) = 𝐸(2𝑋 + 3) 

                  = 2𝐸(𝑋) + 3       

                  = 3.8 + 3  

                  = 6.8         
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        ∫ 𝑓(𝑥) 𝑑𝑥 = 110  

      ∴ ∫ (2𝑎𝑥 − 3𝑏𝑥2)𝑑𝑥 = 110         

               (2𝑎 𝑥22 −  3𝑏 𝑥33  )   10 = 1  
               𝑎 − 𝑏 = 1                ①          

         𝐸(𝑥2) =  14    

       ∴ ∫ 𝑥2 𝑓(𝑥)𝑑𝑥 = 1410  

      ∴ ∫ (2𝑎𝑥3 − 3𝑏𝑥4)𝑑𝑥 = 1410         

         
2𝑎4 − 3𝑏5 =  14          

       10𝑎 − 12𝑏 = 5                   ②    
     ① & ②    ⟹   𝑎 =  72    and  𝑏 =  52              
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B fldgi 

 

 

 

 

 

 

 

 

 

 

 

 

 𝑥1, 𝑥2 yd 𝑥3 hkq ms<sfj<ska uQ,sl" m%ñ; yd iqfLdamfNda.S hk j¾. j,ska idokq ,nk ;E.s uq¿ 

.Kk hehs .ksuq' 

  𝑧 = 100𝑥1 + 200𝑥2 + 500𝑥3  ys Wmßuh 

 

my; ;;ajhkag hg;aj 

               6𝑥1 + 9𝑥2 + 9𝑥3 ≥ 720   

   

          9𝑥1 + 6𝑥2 + 9𝑥3 ≥ 720        
 

             6𝑥1 + 8𝑥2 + 10𝑥3 ≤ 900                                                                                 
                                 𝑥1, 𝑥2, 𝑥3 ≥ 0    

                                  𝑥2 = 𝑥3   nj § we;'                
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          túg talc m%l%uK .eg¿j my; f,i .; yel: 

 𝑧 = 100𝑥1 + 700𝑥2 ys Wmßuh     

 

my; ;;ajhkag hg;aj 

            6𝑥1 + 18𝑥2 ≥ 720                        𝑥1 + 3𝑥2 ≥ 120           

               9𝑥1 + 15𝑥2 ≥ 720           fyda     3𝑥1 + 5𝑥2 ≥ 240 

              6𝑥1 + 18𝑥2 ≤ 900                         𝑥1 + 3𝑥2 ≤ 150 

                     𝑥1, 𝑥2 ≥ 0                                       𝑥1, 𝑥2 ≥ 0                
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wka; ,laIHhkays LKavdxlh 𝐴 ≡ (0,50) ,   𝐵 ≡ (150,0) ,  𝐶 ≡ (0,120) ,   𝐷 ≡ (30,30)   ,   𝐸 ≡ (0,48).  
                                                                                                            

 

Point Value of  𝑧 = 100𝑥1 + 700𝑥2 𝐴 𝑧 = 50 × 700 = 35,000 𝐵 𝑧 = 150 × 100 = 15,000 𝐶 𝑧 = 120 × 100 = 12,000 𝐷 𝑧 = 100 × 30 + 700 × 30 = 24,000 𝐸 𝑧 = 48 × 700 = 33,600 

 

                    úi`ÿu:  𝑥1 = 0 ,   𝑥2 = 50,   and  𝑥3 = 50 

 

                                                       𝑧  ys Wmßßuh = 35,000  
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 𝐴𝐴𝑇 = (𝑎 0 22 𝑏 0) (𝑎 20 𝑏2 0) 

                                                                        = (𝑎2 + 4 2𝑎2𝑎 4 + 𝑏2)                 × 4 

 

 

 𝐴𝐴𝑇   =     (5 22 8) 

                                                            ⟺ (𝑎2 + 4 2𝑎2𝑎 4 + 𝑏2) = (5 22 8)                               ⟺ 𝑎2 + 4 = 5, 2𝑎 = 2, 4 + 𝑏2 = 8 

                                                           ⟺ 𝑎 = 1  yd 𝑏 = ±2 

                                                          ⟺ 𝑎 = 1   yd 𝑏 = 2    ( 𝑏 > 0 i`oyd& 

                                                                                                   

 

 𝐶 =  𝐴𝐴𝑇 − 8𝐼                                                                                = (5 22 8) − (8 00 8)                                                                                    = (−3 22 0)       

           ∴ 𝐶−1  = 1(−4) ( 0 −2−2 −3) 

                = ( 0 1/21/2 3/4)      
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         𝐶𝐷 = 8𝐶 + 𝐼 

     ⟺ 𝐶−1(𝐶𝐷) = 𝐶−1(8𝐶 + 𝐼)      

      ⟺ (𝐶−1𝐶)𝐷 = 8𝐶−1𝐶 + 𝐶−1      

           ⟺ 𝐼𝐷 = 8𝐼 + 𝐶−1       

 

                                         𝐷 = 8 (1 00 1)+( 0 1/21/2 3/4)       

                               = ( 8 1/21/2 7/4)     

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 (𝑎 𝑏 − 11 −1 ) (𝑥𝑦) = ( 2−4)        

                                                                    𝑃𝑋 = 𝑄 , 

fuys 𝑃 = (𝑎 𝑏 − 11 −1 )  yd  𝑄 = ( 2−4)         
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  (𝑎 𝑏 − 11 −1 ) (−22 ) = ( 2−4)                                                                                     ⟺ −2𝑏 + 2(𝑏 − 1) = 2                 ⟺ −𝑎 + 𝑏 − 1 = 1 

                                                                  ⟺ 𝑏 = 𝑎 + 2     

 

 

            

 

 

 

                          𝑃𝑋 = 𝑄                   ① 

      −𝑎 − (𝑏 − 1) = −2𝑎 + 1 ≠ 0.         ∴  𝑃−1  mj;S'      

 

                                                     ①  g wkkH úi`ÿula we;'       

 

 

 

 

 

 

túg 𝑏 = 32              yd   moaO;sh 

      − 12 𝑥 + 12 𝑦 = 2       𝑥 − 𝑦 = −4 

    fõ' 

                          ∴  úi`ÿï 𝑥 = 𝑡 yd 𝑦 = 𝑡 + 4 fõ' fuys 𝑡 ∈ ℝ. 
                     ∴ moaO;shg wkka; úi`ÿï we; 
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             A: ldis foflysu ysi ,eîu' 

              B: odÿ legfha brÜfÜ ixLHdjla ,eìu' 

       𝑃(𝐴) = 14                𝑆 = {(𝐻, 𝐻), (𝐻, 𝑇), (𝑇, 𝐻), (𝑇, 𝑇)}      

       𝑃(𝐵) = 26 = 12      

       𝑃(𝐴 ∪ 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴 ∩ 𝐵)      
 

                         = 𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴) ∙ 𝑃(𝐵)                  (∵ A yd B iajdhla; ksid) 

                        =  
14  + 

12  - 
14 ∙ 12                                = 58                              

 

 

 

 

  

 

      

 

 

 

     wjYH ixLHdxl 6 ys ÿrl;k wxl .Kk = 8 × 7 × 6 × 5      

                                                                           = 1680       

 

                                                                        8𝑃4 = 8 × 7 × 6 × 5      

                                                                    = 1680                            
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 tjeks T;af;a ixLHdxlhlska wjika jk wxl .Kk = 8 × 7 × 6 × 5           

                                                                                               = 1008         

 

 

 

    

 

 

                   M     W 

                   8        10 

          ms<s;=r   =  8𝐶5 ⋅ 10𝐶5                                =  8!3!5!  ∙  10!6!4!                                = 8×7×66  ∙ 10×9×8×724                               = 56 × 210                            = 11760      

 

 

 

 

 

      (ii)  ms<s;=r    = 8𝐶3 ∙ 15𝐶3                                    =  8!5!3! ∙ 15!12!3!                                       = 25480     
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           𝐺1 ∶ bj;g .kq ,enQ m<uq fnda,h fld< mdg ùu' 

          𝐺2  : bj;g .kq ,enQ m<uq fnda,h ks,a mdg ùu' 

          𝐺3  : bj;g .kq ,enQ fojk fnda,h fld< mdg ùu' 

          𝐺4  :  bj;g .kq ,enQ fojk fnda,h ks,a mdg ùu' 

 

          P(𝐺1) =  
35               yd   P(𝐵1) =  

25  ,      

           P(𝐺2\(𝐺1) =  
26 ,             P(𝐺2\(𝐵1) =  

56   , 

           P(𝐵2\(𝐺1) =  
46 ,       P(𝐵2\(𝐵1) =  

16   ,      

 

       (i)  P(𝐺1 ∩  𝐺2)  =   P(𝐺1)  P(𝐺2\(𝐺1)     

                                   =   
35  ×  26        

                                      =   
15       

       

      

       

 

 

        P(𝐺1 ∪ 𝐺2 )  =  1 -   P(𝐵1 ∩  𝐵2)         

                              =   1 -  P(𝐵1)  P(𝐵2\(𝐵1)     

                              =   1 -   
25  ×  16     

                             =   
1415       
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             P(𝐺1 ∩ 𝐺2  \   𝐺1 ∪ 𝐺2 )  =  
 P(𝐺1∩ 𝐺2)    P(𝐺1∪ 𝐺2 )       

                                                              =    

1 5⁄   14 15⁄           
                                                       =    3 14⁄       

 

 

 

 

        P(fol fjkia mdg j,ska ùu) = 1 – P (folu tlu mdáka ùu)     

                                                            = 1 – P((𝐺1 ∩ 𝐺2  ) ∪ (𝐵1 ∩  𝐵2  ))        
                                                            = 1 – P(𝐺1 ∩  𝐺2  ) –  P (𝐵1 ∩ 𝐵2 )        
                                                            = 1 – 1 5⁄    –  1 15⁄      

                                                            = 11 15⁄        
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 𝑓(𝑦) =  {𝜆𝑒−𝜆𝑦0      ;  wfkla úg 
  ; 𝑦 > 0 ; 𝜆 > 0  

 

 𝐸(𝑌) =  ∫ 𝑦 𝜆 𝑒−𝜆𝑦  𝑑𝑦∞0        

           =  [−𝑦 𝑒−𝜆𝑦]0∞ + ∫ 𝑒−𝜆𝑦  𝑑𝑦∞
0  

           = 0 +  [𝑒−𝜆𝑦−𝜆 ]0
∞

 

           = 0 −  ( 1−𝜆)            =  1𝜆            

 

 𝑉(𝑌) = 𝐸(𝑌2) − [ 𝐸(𝑌) ]2 

 𝐸(𝑌2) =  ∫ 𝑦2 𝜆 𝑒−𝜆𝑦  𝑑𝑦∞0        

           =  [𝑦2 𝑒−𝜆𝑦]∞0 +  2𝜆   ∫ 𝑦 𝑒−𝜆𝑦  𝑑𝑦∞
0  

           =  2𝜆2 𝑉(𝑌2) =  2𝜆2 − (1𝜆)2 =   1𝜆2           
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  𝑃(𝑌 ≤ 𝑦) =  ∫ 𝑓(𝑢)  𝑑𝑢𝑦0      

                     =  ∫  𝜆 𝑒−𝜆𝑢  𝑑𝑢𝑦
0  

                     =  [ 𝑒−𝜆𝑢]𝑦0                              = 1 − 𝑒−𝜆𝑦    
 

 

 𝑌 hkq ffjoHjrfhl= frda.sfhl=g m%;sldr lsÍug .kakd ld,h hehs .ksuq' 𝑌 ~ 𝐸𝑥𝑝(𝜆) 𝐸(𝑌) = 10     ⇒       1𝜆 = 10              ∴ 𝜆 = 0.1       

 

(i). 50 fjks m%;sY;lh 𝛼 hehs .ksuq' 
 

túg 𝑃(𝑌 ≤  𝛼) = 0.5      

 ∴ 1 −  𝑒−𝜆𝛼  = 0.5          

 

tkï"   𝑒−𝜆𝛼  = 12                𝜆𝛼 = ln 2        ∴       𝛼 = 10 ln 2     (∵ 𝜆 = 0.1)        

 

 

 

       𝑃(𝑌 > 8) = 1 − 𝑃(𝑌 ≤ 8)      

                    = 1 − (1 − 𝑒−𝜆8)       

                    = 𝑒−0.8        
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   𝑃(𝑌 < 15 | 𝑌 > 10)=  𝑃(10 < 𝑌 < 15)𝑃(𝑌 > 10)                                                                                   = 𝑃(𝑌 < 15) − 𝑃(𝑌 < 10) 

                                  = (1 − 𝑒−1.5) − (1 − 𝑒−1) 

                                  =  (𝑒−1 − 𝑒−1.5)         

 𝑃(𝑌 > 10) = 1 − 𝑃(𝑌 ≤ 10) 

                      = 1 − (1 − 𝑒−1) 

                                  =  𝑒−1          

     ∴          𝑃(𝑌 < 15 | 𝑌 > 10) =  𝑒−1−𝑒−1.5𝑒−1         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

40 

10 

10 

10 

10 

D
ep

ar
tm

en
t o

f E
xa

m
in
at

io
ns

 - 
Sri 

La
nk

a



 ශ්රී ලංකා විභාග දෙපාර්තදේන්තුj                                                                                         ryiH f,aLkhls' 
 

 

07 - .Ks;h II ^,l=Kq §fï mámdáh& | w'fmd'i' ^W'fm<& úNd.h - 2021 ^2022& |wjika ixfYdaOk we;=<;a l< hq;=j we;.            27 

 

 

 

 

 

 

 

 

 

 

                                                                                      

  

 

 

 

 

 

 

 

 

uOHkHh = ∑ 𝑓𝑖𝑚𝑖∑ 𝑓𝑖                    = 25344              

                 = 5.75      

 

 

uOHia:h =  𝐿1 + 𝑑 (∑ 𝑓𝑖2  −𝐹𝑓𝑀𝛼 ) 

                = 4 + 2 (44 2⁄ −1512 )         

   = 4 + 76  

   = 5.17        

 

uOH w.h (𝑚𝑖) 𝑓𝑖  𝐹𝑖  𝑓𝑖𝑚𝑖 2  15       15 30 5 12   27       60 8 10 37 80 11 5 42 55 14 2 44 28 

   𝟐𝟓𝟑 
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ud;h  = 𝐿1 + 𝑑 ( 𝑓1𝑓1+𝑓2)            = 1 + ( 1515+3)     

             = 2.67        

 

 

 

 

 

 

 

 

 

 

 

 𝑋 hkq lrkjEñhdg fldKavh lemSug .;jk ld,h hhs .ksuq' 𝑋~𝑁(20, 52)  

 𝑃(𝑋 > 25) = 1 − 𝑃(𝑋 ≤ 25)                           = 1 − 𝑃 (𝑍 ≤ 25−205 )                              = 1 − 𝑃(𝑍 ≤ 1)                        = 1 − (0.5 + 0.0398)                             = 0.4602        

 𝑃(25 < 𝑋 < 30) = 𝑃(𝑋 < 30) − 𝑃(𝑋 < 25)                                        = 𝑃(𝑍 < 2) − 𝑃(𝑍 < 1)                                      = (0.5 + 0.0793) − (0.5 + 0.0398)                                         = 0.0395      

 

 𝑌 hkq lrkjEñhdg 5 fofkl=f.a fldKavh lemSug .;jk ld,h hehs .ksuq' 𝑌~𝑁(100, 252)        
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 𝑃(𝑌 < 120) = 𝑃 (𝑍 < 120−10025 )     

                       = 𝑃(𝑍 < 0.8)  

                       = 0.2881            
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l%shdldrlu ES EF LS LE bms¨u (𝐴) 0 0 + 3 = 3 3 − 3 = 0 3 0 𝐵 3 3 + 6 = 9 16 − 3 = 13 16 7 (𝐶) 3 3 + 7 = 10 10 − 7 = 3 10 0 𝐷 3 3 + 5 = 8 10 − 5 = 5 10 2 𝐸 10 10 + 13= 23 

29 − 13= 16 

29 6 

(𝐹) 10 10 + 8 = 18 18 − 8 = 10 18 0 (𝐺) 18 18 + 11= 29 

29 − 11= 18 

29 0 

(𝐻) 29 29 + 6 = 35 35 − 6 = 29 35 0 (𝐼) 35 35 + 2 = 37 37 − 2 = 35 37 0 

 

 

 

 

 

 

 

jHdmD;sh i`oyd .; jk uq¿ ld,h =  udi 37             

 

 

 

 

  𝐴, 𝐶, 𝐹, 𝐺, 𝐻, 𝐼           
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 𝐵, 𝐷 yd 𝐸                        

 

 

 

 

 

 

 𝐹 wjê m:h u; fõ' 𝐹 udi 2lska mud jqj fyd;a uq¿ jHdmD;shu udi 2lska mud fõ' 

                                                                                                                                                       

 

 

 

 

 

jHdmD;sh ksu lsÍug .; jk ld,hg ndOdjla fkdjk mßoafoka 𝐸 l%shdldrlu udi 6lska mud l, yel' 
tneúka l%shdldrlu udi 1 lska mud lsÍÍfuka jHdmD;sh ksu lsÍug .; jk ld,hg n,mEula isÿ 
fkdfõ'  
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