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(10) tan 
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tan.2
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2
tan.3

7
 = tan 
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4
tan2

7

2
tan3

7
  nj 

fmkajkak' 
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B -  fldgi 
 

(11) a)  f(x)  = ax
2
 + b x + c  iy  a  0 hehs .ksuq' 

 (i) ish¨u x i|yd f(x)   0 ùug wjYH;dj l=ula o@   

(ii) ish¨u x i|yd f(x)   0 ùug wjYH;dj l=ula o@  

(iii) ish¨u x, y i|yd    x2
 + axy + by

2
 – 

8

1
x – y – 

4

1
  0   fõkï  

 b + 32a +  256 <  0  nj fmkajkak' 
 

 
b) x

2
 + 10x + c = 0 iólrKfhys" tla uQ,hla wfkla uQ,fhys >kh fõ kï" 


6
 – 100

 2
 – 10 c   + c = 0  nj fmkajkak'    

 

c) f(x)  = x
3
 + x

2
 + x +   nyq moh (x – 1)

2
 ka fnfok w;r th  (x + 1) ka fn¥ úg fYaIh 4ls' 

 i) f(x)  nyq moh (x – 3) ka fn¥ úg fYaI h 20 nj fmkajd fuu nyqmoh talc idOlj, .=Ks;hla 
f,i ,shkak' 

   
 

(12) a) jg fïihla iy mqgq lÜg,hla mj;skafka" ´kEu ;ks mqoa.,fhl= fïih jgd wiqka .ekaúh yels 
tlsfklg fjkia wdldr .Kk 1la jk mßÈh' 
i) jg fïih jgd mj;sk mqgq n ixLHdj u; tlsfklg fjkia ñksiqka k ixLHdjla wiqka 

.ekaúh yels tlsfklg fjkia wdldr .Kk fldmuK o@  (1  k  n,  k, n  Z
+
) 

ii) tkhska" mqgq n ixLHdj u; tlsfklg fjkia ñksiqka n ixLHdjla wiqka .ekaúh yels 
tlsfklg fjkia wdldr .Kk (n – 1)! nj fmkajkak' 

  
  ±ka tlsfklg wdikakj mj;sk i¾jiu jg fïi hq.<la i,lkak' tla jg fïihla jgd mqgq l 

ixLHdjla o wfkl jgd mqgq (n – 1) ixLHdjla o ms<sfh, lr we;af;a fjka fjkaj ;enQ l< tla 

tla jg fïi iy mqgq lÜg, by; wdrïNfha lS .=kdx.h imqrd,k mßÈh' (n  2l)  
  

i) fuu jg fïi oaú;ajh jgd tlsfklg fjkia ñksiqka k ixLHdjla wiqka .ekaúh yels 

tlsfklg fjkia wdldr .Kk fldmuK o@  (1  k  n, k, n  Z
+
) 

ii) fuu jg fïi oaú;ajh jgd tlsfklg fjkia ñksiqka n ixLHdjla wiqka .ekaúh yels 
tlsfklg fjkia wdldr .Kk n!  nj fmkajkak' 

  

 

 b) r  Z
+
   i|yd   Ur =  

)4r)(2r(r

1r2




  yd  Vr =  

)2r(r

BAr




 hehs .ksuq'  fuys A, B   R fõ'  

  r  Z
+
   i|yd Ur =  Vr – Vr + 2  jk mßÈ A  yd B  w.hka fidhkak' 

  tkhska 
)4n)(2n(4

9n4

)3n)(1n(4

5n4

96

67
Ur

n

1r 











  nj fmkajkak' 
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n

1r

Ur   wmßñ; fY%aKsh wNsidß nj fmkajd tys ftlHh fidhkak' 

  ±ka" r  Z  i|yd Wr = Ur +   Ur + 1  hehs .ksuq' 



n

1r

r

n

1r

r U2W + Un + 1 – Ur  nj fmkajkak' 

  


2r

rW  wmßñ; fY%aKsh wNsidÍ nj wfmdaykh lr tys ftlHh fidhkak' 

 
 

(13) a) (A)3 x 3    =    





















313

121

114

   

 

(A)3 x 3    =    























975

3156

327

    f,i § we;' 

3 x 3  tall kHdih I kï" 
B x A = 39I  nj fmkajkak' 
tkhska fyda wka l%uhlska fyda 
- x + 2y – z = 4 

3x – y – 3z = 4 

4x + y + z = 5  x, y, z  R 

by; iu.dó iólrK moaO;sh úi|d x, y, z .Kkh lrkak'  
 

 b) ´kEu z,   C  i|yd  

 1)     =  | |
2 

 2)   +    =  2Re () 

 3)   -    =  2i Im ()  nj fmkajkak' 

 tkhska 

 |z +  |
2
 - |z -  |

2 
 =  4Re(z) Re()  yd  

 |z + |
2
 - |z +  |

2 
 =  4Im(z) Im()  nj fmkajkak' 

 

 c) z  =  cos  + i sin  

   =  cos  +  i sin 

   = cos  + sin   f,i jk z,  ,  ixlS¾K ixLHd 3la i|yd 

  cos   +   cos   + cos    = 0   

  sin   + sin  + sin   = 0  fõ kï 

  






11

z

1
 = 0  nj fmkajd 

  uqjdj¾ m%fïhh Ndú;fhka 

  cos (2)  +  cos (2)   +  cos (2)   = 0    nj fmkajkak' 
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(14) a) f(x)  = 
1x

x8
2 

 fõ'  f'(x) =  
22

2

)1x(

)x1(8




  yd     

 

f''(x) = 
32

2

)1x(

)3x(x16




  nj fmkajñka ;sria iam¾fYdakauqL yerjqï ,laIH yd ;ksj¾;l ,laIH 

i|yka lrñka f(x) m%ia;drh w¢kak' 
 

 b) P kï ,laISh wdf,dal m%Njhla H jQ Wil isg ksh; V wdka; m%fõ.hlska isriaj my<g jefÜ' 
fuh fmdf<dj u; m;s; jk ,laIHh O fõ' O isg uksk ,o úia:dmkh y o ñksidf.a 

fijke,af,a È. x kï" fijke,af,a È. fjkiajk iS>%;djh y ys Y%s;hla f,i jQ x  = 
2)hy(

Vhd


  

u.ska fok nj fmkajkak' ñksidf.a Wi h fõ' 
 
 
 
 
 
 
 

(15) i)   

1

0

1

0

abba dx)x1(xdx)x1(x  nj idOkh lrkak'   

ta khska   

 

1

0

4 dx)x1(x   w.hkak' 

 

 ii) fldgia jYfhka wkql,kfhka dx
)x1(

xe
2

x

 
 fidhkak' 

 iii) y = x f¾Ldj yd y = x (2 – x) jl%fhka m¾hka; j¾.M,h fidhkak' 
 

     

      
 

 

 

(17)   a)    tan (x + ). cot (x - ) = t yd t = 0 fõ kï"  sin   
1t

1t




 nj fmkajkak'   

 

 b) 4x
3
 – 9x

2
 – 2x + 1 = 0   iólrKfhys tla uQ,hla 

4

1
nj fmkajkak'  

  tkhska" 4cos
2
 + tan

2
 = 10  iólrKh" 0    2  mrdih ;=< úi|kak' 

 
 c) iqmqreÿ wxlkfhka ABC ;%sfldaKhla i|yd sin m%fïhh yd cos m%fïhh m%ldY lrkak' 

ABC ;%sfldaKfha CB̂A = 30 o D hkq BC ys uOH ,laIHho fõ' E hkq AE : ED = m : 2 jk mßÈ 

u; msysá ,laIHhls' fuys m > 0 fõ' DĈE =  o DÊC =  o fõ' 

i) AD  =  
22 c)c3a(

2

1
   nj fmkajkak' 

ii) 
2

2

sin

a9
sin

2
 =  (a – B c)

2
 + c

2
   jk mßÈ  m fidhkak' 

 
 d) sin

–1
 (1 – x) + sin

–1
 (x) = cos

–1 
(x)  iólrKh úi|kak' 
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A fldgi 
 A  fldgfia m%Yak ish,a,guo"  B  fldgfia m%Yak mylg ms<s;=re imhkak' 
 
 

1& ms<sfj<ska ialkaO m iy 4 m jQ A iy B kï taldldr l=vd iqug f.da, folla ms<sfj,ska 2a 

 iy 6a m%fõ.j,ska tlsfkl foig p,kh fõ' f.da, w;r m%;Hd.;s ix.=Klh 
2

1
fõ' 

 i) .egqfuka miq tys m%fõ.h .Kkh lrkak' 

 ii) tla f.da,hlska wfklg ixl%uKh jq .uH;dj .Kkh lrkak' 
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2& iqmqreÿ wxlfhka O wp, uQ,hlg wkqnoaOfhka A yd B ,laIH foll msysgqï ffoYsl 

ms<sfj,ska –3 i  + 6 j  iy 3 i  – 2 j  fõ' CÔA = DÔA  =  
2


 yd AB = DC o DO : OC = 2 : 3 o 

fõ'  C yd D  ,laIH fofla msysgqï ffoYsl fidhkak' 
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 r:fha m<, yd È. fõ' 
 

12&  a) ialkaO M yd m jQ iqug A yd B mn¿ folla flakaøh O jk jD;a;dldr lïì mq`vqjl p,s; 

 jkafka l È.e;s ;ka;=jl (l <  d) fofl<jr msysgñks' ;ka;=j ieye,a¨ wÑ;kH jk w;r d 

 hkq jD;a;dldr mq`vqfõ úIalïNhhs' wxY= wdrïNfha ;sria f¾Ldjl msysgqjd I wdf.õhla tla 
 jia;=jla u;g iam¾YShj ,nd foa' 
 

 i) A yd B .uka wrUk m%fõ. fidhkak' 

ii) OB  g  idfmalaI  olaIsKdj¾;S  w;g   p,s;  jk  

  moaO;sfha idOdrK msysgqul § iam¾YSh m%fõ.h V  

  yd ;ka;=fõ wd;;sh T i|yd m%ldYk ,nd.kak' 
 

 iii) túg A, B wxY=j u; wNs,ïN m%;sl%shd fidhkak' 
 

L L 

d d 

A B 

O 

meh ;=khs 
Three hours 
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   b) ialkaO M1, M
1
, m1, m2 jk lmams y;rla wgjd we;af;a isú,sug .eg.eiQ ;j;a lmamshla jgd 

 oeuQ ;ka;=jlg M1 yd M
1
 .eg.id M

1
 jgd oeuQ ;ka;=jlg m1 yd m2 .eg .iñks' moaO;sh 

 ksi,;djfhka uqod .f,a kï" lmams j, ;ajrK fjk fjku fidhkak'  
 

 M
1
 = 0 yd 

211

114

mmM
  kï aM1 = 0 njo fmkajkak' 

 fuys aM1 hkq M1 ys ;ajrKhhs'  
 
 

13& tla fl<jrllg ialkaOh m jQ P wxY=jla .eg.ik ,o iajNdúl È. l jQ o" m%;Hia:;d 

 udmdxlh mg jQ ;ka;=jl" wfkla fl<jr ìu isg n Wie;s isú,sul A ,laIHhg wuqKd we;' 

 wxY=j ksoyfia t,a,d we;s úg iu;=,s; msysàu C kï C ys§ ;ka;=fõ ú;;sh .Kkh lrkak' 
 

 ±ka ialkaOh m jQ ;j;a Q wxY=jla A ,laIHfha ;nd .=re;ajh hgf;a ksi,;djfhka uqod yßkq 

 ,efí' P yd Q wxY= fol tlsfkl .eà noaO fõ hehs Wml,amkfhka noaO jQ wxY= fol .uka 
 wrUk m%fõ.h fidhkak'  
 

bkamiq we;sjk p,s;fha§ h  (3 + 3 ) l  kï moaO;sh mQ¾K ir, wkqj¾;Sh p,s;hla 

we;slrk nj fmkajd tys wdj¾; ld,h T = 2 
g

2l
 nj fmkajkak' 

 
 ;jo" 
 

2

7l
h   kï PQ wxY= moaO;sh C g t<öfï§ laIKsl ksi,;djhg m;aùu i|yd fmdf<dj yd 

wxY=  w;r m%;Hd.;s ix.=Klh 
11

3
e  úh hq;= nj fmkajkak' 

 
 

14& i) a yd b hkq iudka;r fkdjkakd jQ;a Y=kH fkdjkakd jQ;a ffoYsl 2ls' a + b  = 0

  kï  = 0 yd  = 0 nj;a fmkajkak' 
 

 ii) O, A, B, C hkq tal f¾Çh fkdjk ,laIHh 4 ls'  yd  ksIaY=kH '''' úg OA  = a yd 

  OB  = b, OC  = a + b f,i fõ'  
 

  a) OA f¾Ldj u; D kï ,laIHhla f.k we;af;a OD  = a yd DC  = b jk 

   mßÈh'  yd  ys w.hka  yd  weiqßka olajkak' 
 

  b)  +  = 1 kï A, B, C tal f¾Çh jk nj fmkajkak' A ;a B ;a w;r C msysghs 

   kï  weiqßka AC : CB wkqmd;h fidhd" 0 <  < 1 nj fmkajkak' 
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   b) i) OXY ;,fha jQ n, moaO;shla ms<sfj,ska (-, 0), (-d, ), (, ) (2, )  ,laIHj,§ 

l%shd lrk 4Pi + 6Pj, - 2Pi + Pj, Pi + Pj, 3pi – 2pj  hk n, ;=fkka iukaú; fõ' fuys 

P yd  ys ys úg;a yd ógr j,ska uksk ,o + rdYS fõ' O ,CIHh ^uQ,h& jgd 

olaIsKdj¾; >Q¾Kh 8p Nm nj fmkajkak' 
 

 ii) moaO;sh 10 PN jQ ;ks iïm%hqla; n,hlg ;=,H jk nj fmkajd" tys ÈYdj yd l%shd 
  f¾Ldfõ iólrKh fidhkak' 
 

 iii) w;sf¾l n,hla we;=<;a lsÍfu;a moaO;sh hq.auhlg ;=,H fõ kï tu hq.aufha w.h 

  16 P  Nm  kï  w;sf¾L  n,fha  úYd,;ajh"  ÈYdj yd l%shd f¾Ldfõ iólrKh 
  fidhkak'  
 
 

15& a) nr ms<sfj,ska 3W yd W jQ iudk È.ska hq;a taldldr AB yd AC o`vq folla A ys § iqug f,i 

 ikaê lr we;' B yd C fl<jrj,a r¿ ;sria ;,hl /f|k fia tajd isria ;,hl iu;=,s; j 

 we;' B ys yd C ys§ >¾IK ix.=Klh  fõ' R yd S hkq ms<sfj,ska AB ys iy AC ys§ 

 ;,fhka u;=jk wNs,ïn m%;sl%shd o" CAB ˆ  = 20 o kï" 

 i) R = 
2

5
w, S = 

2

3
w nj fmkajkak' 

    ys w.h ìkaÿfõ isg jeä jk úg B yd C fl<jr foflka iSudldÍ wjia:djg  
  meñfKkafka luk ,laIHh oehs fidhkak' 
 

 ii) tan 
2

3
 nj fmkajd tla oKavla uÕska wfkla oKav u; we;s lrk m%;sl%shdj isri 

  iuÕ tan
-1

 (3) fldaKhla idok nj fmkajkak' 
 
 

   b)  A iqug wiõjls' B, C, D iqug ikaê fõ' B ys ;ka;=fõ wd;;sh T kï" 

T = 
4

2
(2W – w) nj fmkajkak' A ys l%shdj fidhkak' W = 100 3 N iy w = 25 3 N kï 

AD, DC o`vqj, m%;H n, fidhd tajd wd;;s" f;rmqï nj ,nd .kak' 
 
 
 
 
 
 
 
 
 
 
 
 
 

T B C 

W -w 

D 

W  30 

60 

30 30 

A 
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16&  a) >k w¾O f.da,Sh m;%hla idod we;af;a wrh 2a jk >k w¾O f.da,hlska wrh a jk >k w¾O 

 f.da,hla ydrd bj;a lsÍfuks' >k w¾O f.da, foflysu flakaøh O kï md;%fha .=re;aj 

 flakaøhg O isg we;s ÿr fidhkak' 
  

 i) md;%h msg; odrfha ,laIhlska t,ä  úg ;, uqyqK; ;sri iuÕ idok fldaKh  kï 

   = tan
-1

 








45

112
nj fmkajkak' 

 

 ii) ;srig  fldaKhlska  wdk; ;,hla u; jl% mDIaGh .efgñka md;%h iu;=,s;j 

  we;akï yd ;,h iam¾Yh ,siaid hdu je<elaùug ;rï r¿ kï ys Wmßu w.h  
  fidhkak' 
 

   b) >k;ajh p o" wrh r o Wi 4r jk iDcq >k fla;=jl jl% mDIaGh wrh r o >k;ajh  jk >k 
 w¾O f.da,hl jD;a;dldr mDIaGh yd iudmd; lsÍfuka >k jia;=jla idod we;' tu >k 

 jia;=fõ .=re;aj flakaøhg jD;a;ldr mDIaGfha isg we;s ÿr 
















p

pr

2

316

8
 nj fmkajkak'  

 

 p =  kï >k jia;=j ;, mDIaG iïnkaO jk udhsfï ,laIHhlska t,aÆ úg >k jia;=j 
 isrig wdk; jk fldAKh fidhkak' 
 
 

17&  a) P 








D

A
 wiïNdjH iïNdú;dj fokakd jQ fíia m%fïhfha ir, wdldrh m%ldY lrkak' fuys              

t = 1, 2, 3 i|yd A hkq tla;rd mÍlaIKhl S ksheÈ wjldYh fï,h jYfhka we;s wfkHdakH 

jYfhka nysIaldr isoaê ;=kla njla D hkq P (D) > O jk fia we;s S ys wNsu; isoaêhla nj;a § 
we;' ^iQ;%h idOkh wfmalaId fkdflf¾'& 

 

 l¾udka; Yd,djla A1, A2, A3 hka;% ;=kla fhdod.ksñka iudk NdKAv ksIAmdokh lrkq ,efí' 
 tu hka;% ;=fkka Èklg ksmojk tall .Kk ms<sfj,ska 20" 175 iy 125 fõ' §¾> ld,hla 

 fidhdf.k we;s mßÈ ksIAmdokfha fodaI iys; m%;sY;h A1, A2 iy A3 hka;% i|yd ms<sfj<ska 
 4]" 4] iy 6] fõ' 
 

 i) l¾udka; Yd,dfõ ksIAmdokfhka tallhla iiïNdjù j f;dard.;a úg th ifod;a 

  tlla ùfï iïNdú;dj 0.045 nj fmkajkak' 
 

 ii) l¾udka;  Yd,dfõ ksIamdokfhka iiïNdù f;dard.;a tallhla ifodia tlla nj 

  fidhd.;af;a  kï"  th A1 jhka;%fhka ksmojd ;sîfï iïNdú;dj fidhkak' th 
  ksmoùug jvd;a uu bv we;af;a l=uka hka%fhka o@ Tfí ms<s;=r ikd: lrkak' 
 

 iii) fjkia Èk ;=k§ tla tla ojfia l¾udka; Yd,dfõ ksIAmdokfhka tallhla neÕska 
  iiïNdùj f;dard.kq ,efí' tajdhska yßhgu tlla ifodia ùfï iïNdú;dj fidhkak' 
  

 iv) tla;rd  Èkl§  tla tla hka;%fha ksIAmdokfhka jk tallhla neÕska iiïNdù j 
  f;dard.kq ,efí kï tajdhska yßhgu tlla ifodia ùfï iïNdú;dj fidhkak' 
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b) úNd.hl § isiqka iuQyhla ixhqla; .Ks;h úIh i|yd ,nd.;a ,l=Kqj, f;dr;=re my; mßÈ 
bÈßm;a lrkak' 

    
,l=Kq YsIH ixLHdj 

10 g wvq 4 
20 g wvq 6 
30 g wvq 24 
40 g wvq 1 
50 g wvq 67 
60 g wvq 86 
70 g wvq 96 
80 g wvq 99 
90 g wvq 100 

 

 i) YsIHhkaf.a ,l=Kq j, ud; w.h 38 la fjhs kï f fidhkak' 

 ii) jHdma;sfha uOHia: ,l=Kq .Kkh lrkak' 

 iii) iqÿiq f¾Çh mßudKhla uÕska uOHkH" úp,;djh .Kkh lrkak' 
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