
 
                                     

[ 2 jk mssgqj n,kak

A  fldgi

m%%Yak ish,a,g u ° we;s ysia;eka u; ms<s;=re imhkak'

1. .◊; wNHqyk uQQ,Or®uh Ndú;fhka" ishÆ u n Ok ksÅ, i|yd

 3 −4
1 −1

⎛

⎝
⎜

⎞

⎠
⎟

n

=  1+ 2n −4n
n 1− 2n

⎛

⎝
⎜

⎞

⎠
⎟  nj idOkh lrkak'

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

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

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

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

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

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

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

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

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

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

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

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

2. oaúmo m%%idrKh ms<sn| ±kqqu Ndú;fhka" 5 + 3( )
4
+ 5 − 3( )

4
 iqΩ lrkak'

 ta khska" n < 5 + 3( )
4

< n + 1 jk m˙† n ksÅ,h fidhkak'

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

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

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

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

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

 ..................................................................................................................................................................
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 3. (3− 2i)(7− 5i)  hkak x + iy  wdldrhg m%%ldY lrkak' fuys x, y ∈ IR, i2 = −1fõ'

 ta khska" 11+ 29i ys idOl folla wfmdaykh lr" 112 + 292hkak Ok ksÅ, foll .=◊;hla 
f,i m%%ldY lrkak' 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

4. lim
x→π

2

2x −π( )cos x

2cos2 x − π
2
− x( )

2

sin x
= −2  nj fmkajkak'

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

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

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

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

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

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

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

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

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

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

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

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

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

 ..................................................................................................................................................................
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[ 4 jk mssgqj n,kak

5. d
dx
ln x + x2 + a2( )fidhd" ta khska 

1
9x2 + 4

 ∫ dx  ,nd.kak' fuys a ∈ IR  fõ'

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

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

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

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

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

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

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

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

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

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

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

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

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

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

6. jl%%hla x = t(1− t )2, y = t 2 (1− t ) hk iólrK u.ska ° ;sfí' fuys t hkq ;d;aúl mrdñ;shls' T ≠1,  1
3  

 jk (T(1− T )2, T 2 (1− T)) ,CIHfha° fuu jl%%hg we¢ iamr®Ylfha wkql%%uKh T (2−3T )
(1−T )(1−3T )

f,i 

 f.k" t = 12  jk ,CIHfha° fuu jl%%hg we¢ iamr®Ylfha iólrKh 4x + 4y − 1 = 0 nj fmkajkak'
 
 ta khska" fuu jl%%h iïmQQr®Kfhkau by; iamr®Ylfha tlu me;a;l msysgk nj fmkajkak'

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

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

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

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

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

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

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

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

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

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

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

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

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

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

- 3 - 



 
                                     
7. ABC ;%%sfldaKhl AB, BC iy CA mdoj, iólrK ms<sfj<ska 3x + 4y + 5 = 0, 3x − 4y + 1 = 0 iy 

5y − 2 = 0 fõ' AB̂C fha iuÉf√olj, iólrK fidhd" wNHka;r fldaK iuÉf√olh;a ndysr 
fldaK iuÉf√olh;a fjkalr olajkak'

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

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

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

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

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

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

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

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

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

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

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

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

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

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

8. a, b, c ksh; jk ax2 + 2y2 + bxy + x + 4y + 2c = 0 iólrKh u.ska jD;a;hla ksrEmKh ùu i|yd 

a iy b ys w.h fidhd" c < 17
16

 úh hq;= nj fmkajkak'

 c ys Ok ksÅ,uh w.h i|yd by; jD;a;h" (x + p)2 + y 2 = p2 jD;a;h u.ska iuÉf√o fõ kï"       
p ksh;fhys w.h fidhkak' 

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

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

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

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

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

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

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

 ..................................................................................................................................................................
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 ..................................................................................................................................................................  
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9. S1 : x
2 + y2 − 6x + 8y + 9 = 0 iy S2 : x

2 + y2 − r2 = 0 hk jD;a; fol tlsfkl iamr®Yùu i|yd r 
fidhkak' 

 fuu jD;a; fol wNHka;rj iamr®Y jk úg" iamr®Y ,CIHfha LKavdxl ,nd.kak'

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

10. ABC ;%%sfldaKhl AB, BC, CA mdoj, †. ms<sfj<ska 4 m, 5 m, 6 m fõ' cosC = 3
4

nj;a 
sinB
sinC

= 3
2nj;a fmkajd" tu.ska B̂ = 2Ĉ nj wfmdaykh lrkak' 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 ..................................................................................................................................................................  
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B  fldgi

m%%Yak mylg muKla ms<s;=re imhkak'

11. (a) b yd c ;d;a;aúl ixLHd jQQ x2 + bx + c = 0  jr®.c iólrKfhys uQQ, α  yd β  hehs .ksuq' 

uQQ, p =α +β 2 yd q = β +α 2 jk jr®.c iólrKh fidhkak' 
  α  yd β  w;d;a;aúl jk úg" b = −1 kï yd kï u muKla p yd q ;d;a;aúl nj;a" fuu 

wjia:dfõ° p = q =1− cnj;a fmkajkak' 

 (b) ishÆ ;d;a;aúl x i|yd 0 ≤
x + 2( )2

x2 + x +1
≤ 4 nj fmkajkak' 

  ta khska" y =
x + 2( )2

x2 + x +1
ys o< igyk w¢kak'  

 (c) x2 + kx +1  m%%ldYkh x4 −12x2 +8x +3ys idOlhla ùu i|yd k g ;sìh yels w.h fidhd" 

ta khska" x4 −12x2 +8x +3= 0 iólrKh úi|kak' 

12. (a) remsh,a 18la tla <uhl=g wvqu ;rñka remsh,a ;=klaj;a ,efnk fia" <uhska mia fokl=g 
remshf,a ksÅ,uh .=Kdldr f,i ,nd †h yels wdldr .Kk 35la jk nj fmkajkak'   

 (b) tlu rEmhl y = x − a yd y = b x −1 ys m%%ia;drj, o< igyka w¢kak' fuys a > b > 0 iy 
b ≠1 fõ'

  ta khska" b x −1 > x − a  wiudk;dj imqrd,k x ys ;d;a;aúl w.h l=,lh {x : 3 < x < 7 } 
kï, a iy b ys w.h fidhkak'  

 (c) r ∈ Ζ+i|yd ur =
3r +1

(r +1)(r + 2)(r +3) hehs .ksuq'

  r ∈ Ζ+i|yd ur = λ f (r)− f (r +1)( ) +µ f (r +1)− f (r + 2)( )  jk m˙† f (r) iy λ, μ ksh; 
fidhkak' 

  n ∈ Ζ+  i|yd ur
r=1

n

∑ = 5
6
− 3n+ 5
(n+ 2)(n+3)

 nj fmkajkak'

  ur
r=1

∞

∑  wm˙ñ; fY%%a◊h wNsid¯ jk nj ;j≥rg;a fmkajd" 
1
6
≤ 5
6
− 3n+ 5
(n+ 2)(n+3)

< 5
6  nj o

 
  wfmdaykh lrkak'  

13. (a) P =
−5 3
6 −2

⎛

⎝
⎜

⎞

⎠
⎟  hehs .ksuq' det ( P − λ I ) = 0 jk m˙† λ i|yd jQQ ;d;a;aúl m%%Nskak w.h 

  fol fidhkak' fuys I hkq .Kh 2 × 2 jQQ tall kHdihhss'

  λ ys tla tla w.h i|yd PX = λX imqrd,kakd jQ X =
x
y

⎛

⎝
⎜⎜

⎞

⎠
⎟⎟  ;Sr kHdih fidhkak' 

  
 (b) wd.kaâ igykl  A1 A2 A3 A4 p;=ri%%hl YSr®Ij,ska ms<sfj<ska z1, z2, z3 iy z4 hk ixlSr®K 

ixLHd ksrEmKh fõ'

  
z1− z3
z2 − z4

 ixlSr®K ixLHdfõ udmdxlh iy úia;drh" cHdñ;slj újrKh lrkak' 
  

  
z1− z3
z2 − z4

 ixLHdj yqfola w;d;a;aúl ùu i|yd cHdñ;sl wjYH;dj fidhkak'
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  z2 − 2z + 2 = 0 iy z2 − 2az + b = 0 hk iólrKj, uQQ, wd.kaâ igykl ms<sfj<ska A, B 

iy C, D m%%Nskak ,CIHj,ska ksrEmKh fõ' fuys a, b ∈ IR iy a2 < b fõ'

   (i) CÔD = π
2  kï" 2a2 = b nj o"  

   (ii) O isg iu≥˙ka A, B, C, D ,CIH msysghs kï" b = 2 nj o   
  (iii) A, B, C, D ,CIH" flakaøh O jk iup;=ri%%hl YSr®I fõ kï" a = −1 iy b = 2 nj o  
   fmkajkak' 
       fuys O hkq uQQ, ,CIHhhs'     

 (c) z úp,H ixlSr®K ixLHdj wd.kaâ igyfkys P ,CIHfhka ksrEmKh fõ' arg[(z+ i)i]= 2π3
  kï" P ,CIHfha m:h fidhkak'

  z ys wvq;u w.h iy z ys wvq;u w.hg wkqrEm ,CIHfhka ksrEms; ixlSr®K ixLHdj o 
fidhkak' 

14. (a) f (x) = 3− 4x
x2 +1

 f,i .ksuq' fuys x ∈ IR fõ' m<uqjk jHq;amkakh ms<sn| ±kqu Ndú;fhka 

  f Y%%s;hg yereï ,CIH folla we;s nj fmkajd" y = f(x) ys o< m%%ia;drh w¢kak' 

  tu m%%ia;drh Ndú;fhka y = f (x)  ys o< m%%ia;drh fjk;a xy - ;,hl w¢kak' 

  ta khska" 3− 4x ex − x2 −1= 0  iólrKhg wvqu jYfhka ;d;a;aúl uQQ, ;=klaj;a we;s nj 
fmkajkak'     

 (b) ABC ;%%sfldaKhl AB = AC fõ' tys m˙ñ;sh 2s fõ' fuys s ksh;hls' fuu ;%%sfldaKh 
BC jgd N%%uKh l< úg cks; jk >k jia;=fõ m˙udj Wm˙u jk AB ys †. s weiqfrka 
fidhkak'

15. (a) f (x) = x2 +3x + 5
x −1( ) x + 2( )

hehs .ksuq' f (x) = A+ B
x −1

+ C
x + 2 jk m˙† A, B, C ksh; fidhkak'

  ta khska" f (x)dx
0

2

∫ w.hkak'    

 (b) fldgia jYfhka wkql,kh Ndú;fhka" e2 x sin3x  dx∫  fidhkak' 

 (c) (i) I = 1
x + 1− x2

0

1

∫  dx  f,i .ksuq' x = sinθ wdfoaYfhka

    I  = cosθ
sinθ + cosθ0

π
2

∫  dθ  nj fmkajkak'

    ;j;a iqq≥iq wdfoaYhla Ndú;fhka  I  = 
sinθ

sinθ + cosθ0

π
2

∫  dθ  nj fmkajd 

    ta khska" I  = π4  nj o fmkajkak'

  (ii) {(x, y): x2 ≤ y ≤ |x|} u.ska wdjD; fmfofiys jr®.M,h fidhkak' 

[ 8 jk mssgqj n,kak
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16. (a) ABC ;%%sfldaKhl AB, BC, CA mdoj, iólrK ms<sfj<ska x − 2y + 2 = 0, x − y− 1 = 0,  
2x − y − 1 = 0 fõ' BC g ,ïnj A yryd hk fr®Ldj;a" AC g iudka;rj B yryd hk fr®Ldj;a 
D ys° yuqfõ' AD yd BD fr®Ldj, iólrK fidhkak'

  ABDC frdïnihla jk nj fmkajkak'

 (b) flakaøh C1 o wrh r1 o jk jD;a;h iy flakaøh C2 o wrh r2 o jk jD;a;h tlsfkl 
f√okh ùu i|yd wjYH;dj m%%ldY lrkak'

  S1 : x 2+ y2 + 6x+2fy = 0 iy S2 : x 2+ y2 − 2y − 3 = 0 jD;a; fol m%%,ïnj f√okh fõ' f = 32  nj 
fmkajkak'

  S1 = 0 iy S2 = 0 jD;a; foflys f√ok ,CIH yryd hk ´kEu jD;a;hla S1 + λS2= 0  
u.ska fokq ,nk nj fmkajkak' fuys λ mrdñ;shls'

  ta khska"
  (i) S1 = 0 iy S2 = 0 jD;a; foflys f√ok ,CIH iy (−2, 2) ,CIHh yryd hk jD;a;fha 

iólrKh ,nd.kak' 
  (ii) S1 = 0 iy S2 = 0 jD;a; foflys f√ok ,CIH yryd hk l=vdu jD;a;fha iólrKh 

,nd.kak'

17. (a) ABC ;%%sfldaKhl cosA+cosB+cosC = 32  fõ' cosB−C2 =
1−2sin A2
⎡
⎣⎢

⎤
⎦⎥

2

4sin A2
+1  nj fmkajd" 

  ta khska" ABC ;%%sfldaKh iumdo jk nj wfmdaykh lrkak'

 (b) f (θ ) ≡ 3cos2θ +10sinθ cosθ + 27sin2θ  hkAk a+ b cos(2q+a) wdldrhg m%%ldY lrkak' 
fuys a, b ksh; jk w;r a hkq q f.ka iajdh;a; iqΩ fldaKhls'

  [ 0, p ] m%%dka;rh ;=< y =  f (q ) m%%ia;drfha o< igyk w¢kak'

  f (q ) − k = 0 iólrKhg

  (i) tla úi∫ula muKla we;af;a 

  (ii) úi∫ï folla we;af;a

  (iii) úi∫ï ;=kla we;af;a

  (iv) úi∫ï fkdue;af;a 
  k ljr m%%dka;r ;=< msysgk úg ±hs m%%ia;drh Ndú;fhka" ksr®Kh lrkak' 

 (c) sin−1 2
3
− sin−1 x = π

2  iólrKh úi|kak' 

***
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[ 2 jk mssgqj n,kak

*  fuu m%%Yak m;%%fhys g u.ska .=re;ajc ;ajrKh ±lafjhs'

A  fldgi

m%%Yak ish,a,g u ° we;s ysia;eka u; ms<s;=re imhkak'

1. taldldr m%%fõ.hlska .uka lrk fndaÜgqjla" tla;rd fudfyd;l° taldldr m%%fõ.hlska .uka lrk 
kejlg 24 km la kef.kys˙ka o Bg y˙hgu meh follg miq tu kejg 7 km la ol=◊ka o msysghs' 

 (i) kejg idfmaCIj fndaÜgqfõ m%%fõ.h fidhd" kej yd fndaÜgqj w;r fláu ≥r .Kkh lrkak'

 (ii) kej 13 km h−1 m%%fõ.fhka W;=˙ka kef.kysrg tan−1 12
5

⎛
⎝
⎜

⎞
⎠
⎟l fldaKhla idok †Ydjg .uka 

lrhs kï" fndaÜgqfõ ienE m%%fõ.h fidhkak' 

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

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

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

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

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

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

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

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

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

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

2. ABCD RcqfldaKdi%%hl AB = 4a o BC = 3a o fõ' ialkaO m ne.ska jk wxY= y;rla RcqfldaKdi%%fha 
YSr®Ij, ksi, j ;nd AB, BC, CD, DA ieye,aÆ wú;kH ;ka;= y;rla u.ska iïnkaO lr we;' 
ishÆu ;ka;= we° mj;S' A wxY=jg CA †Ydjg I wdfõ.hla ,nd≥ka úg" tla tla wxY=j p,s;h wrUk 
m%%fõ. fidhkak'  

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

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

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

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

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

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

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

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

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

 ..................................................................................................................................................................
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3. ;sria udr®.hl 3 m s−1 Wm˙u m%%fõ.fhka mdme†hla meo hd yels <uhl=g tu mdme†h ;srig 30°la 

wdk; udr®.hl by<g 2 m s−1 Wm˙u m%%fõ.fhka meo hd yelsh' Tyq tu wdk; udr®.fha my<g   
4 m s−1 m%%fõ.fhka mdme†h meohk fudfydf;a° mdme†fha ;ajrKh l=ula o@

 
 mdme†fha yd <uhdf.a uqΩ ialkaOh 95 kg hehs o <uhd tlu cjhlska mdme†h meo hkafka hehs o 

p,s;hg m%%;sfrdaOh m%%fõ.fha jr®.hg iudkqmd;sl hehs o g = 10 m s−2 hehs o i,lkak'

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

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

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

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

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

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

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

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

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

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

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

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

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

 
4. msysgqï ffoYsl ms<sfj<ska −10 i + 6 j yd 2 i + 3 j jk A yd B ,CIHj,ska tlúg p,s; wrUk 

P yd Q wxY= folla ms<sfj<ska i + j iy v ksh; m%%fõ.j,ska .uka lrhs' v m%%fõ.h −2 i + j g 

iudka;r fõ' P yd Q wxY= tlsfkl .efÜ kï" .egqug .;jk ld,h fidhd" v = 5 5
2  nj 

fmkajkak' fuys i yd j hkq tlsfklg ,ïn tall ffoYsl fõ' 

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

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

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

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

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

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

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

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

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

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

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

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

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

[ 3 jk mssgqj n,kak



 
                                     

[ 4 jk mssgqj n,kak

5. OA
 

 = a + 2b" OB
 

 = 3a − b yd OA ⊥OBkï a ⋅b = 25
b 2 − 3

5
a 2 nj fmkajkak'

 a = 2  yd b =1kï a yd b w;r fldaKh fidhkak'

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

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

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

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

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

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

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

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

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

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

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

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

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

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

6. tlsfklg iudka;r fkdjk tal ;, n, ;=klska muKla hq;a n, moaO;shla iu;=,s; ùu i|yd 
wksjdr®h wjYH;dj m%%ldY lrkak'

 rΩ ;sria ;,hla u; wCIh ;sriaj ;nd we;s taldldr is,skavrhl jl%% mDIaGhg iamr®Yj tys .=re;aj 
flakaøh yryd hk isria ;,hl nr oKavla iu;=,s;j ;nd we;af;a oKafâ fl<jrla ;sria ;,h 
iu. iamr®Y jk m˙† h' oKav iy is,skavrh w;r iamr®Yh rΩh' oKav ;srig q fldaKhlska 

wdk; kï o oKav yd is,skavrh w;r >r®IK fldaKh l kï o λ ≥ θ2  nj fmkajkak' 

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

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

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

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

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

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

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

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

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

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

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

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

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

 .................................................................................................................................................................. 
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7. A, B, C hk <uqka ;sfokl= iajdh;a; f,i ksjer†j .egΩjla úi£fï iïNdú;d ms<sfj<ska 
1
6

,  1
2  

iy 
1
3  fõ' fuu <uhska fofokl=g muKla iajdh;a; f,i .egÆj ksjer†j úi£ug yelsùfï 

 iïNdú;dj fidhkak'

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

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

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

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

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

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

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

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

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

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

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

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

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

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

8. tla;rd u,a jr®.hl weghlska frdai meye;s u,a iys; me<hla yg .ekSfï iïNdú;dj 
1
6  fõ' 

hg;a ms˙ifhka frdai meye;s u,a iys; tla me<hlaj;a yg .ekSfï iïNdú;dj 0.98g jeäùu 
i|yd jems˙h hq;= wju weg ixLHdj fidhkak'  

 ^ ln(0.02)
ln 56( )

= 21.46 f,i .kak'& 

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

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

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

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

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

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

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

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

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

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

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

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

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

 ..................................................................................................................................................................
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9. 2004, 2008, 2000, 2008, 1996, 1992, 2000, 2008, 2008 iy 2000 hk ks¯CIK tl tlla 2000 − 4x 
wdldrhg m%%ldY ls¯fuka ,efnk x ys w.hj, uOHkHh iy iïu; wm.ukh fidhkak'

 ta khska" ° ;sfnk ks¯CIKj, uOHkHh iy iïu; wm.ukh fidhkak'

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

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

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

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

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

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

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

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

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

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

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

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

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

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

10. isiqka 20 fokl= ixhqla; .◊; m%%Yak m;%%hlg ,nd.;a ,l=Kqj, uOHkHh 40 fõ' isiqka ,nd.;a 
wvqu ,l=Kq yfhys uOHkHh 25 fõ' isiqka ,nd.;a jeäu ,l=Kq yh 70, 71, 72, 74, 75 iy 78 fõ'

 (i) b;s˙ <uqka wg fokdf.a ,l=Kqj, uOHkHh o 
 (ii) ishÆu ,l=Kqj, f;jk p;=r®:lh o 

      fidhkak'

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

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

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

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

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

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

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

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

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

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

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

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

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

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

- 5 - 

[ 6 jk mssgqj n,kak



 
                                     

B  fldgi

m%%Yak mylg muKla ms<s;=re imhkak'

11. (a) Tfidõjla (Elevator) ld,h t = 0 úg ksi,;djfhka p,s;h wrUd isria f,i by<g a 
taldldr ;ajrKhlska p,kh fõ' Tfidõfjys isák ñksfila ld,h t = t0 úg P wxY=jla 
.=re;ajh hgf;a iSrefjka uqod y¯' P wxY=j tys Wm˙u Wig <`.d jQQ fudfydf;a Q kï fojk 
wxY=jla o .=re;ajh hgf;a uqod y¯' Tfidõfõ;a" P yd Q wxY= fofla;a p,s; i|yd m%%fõ. 
ld, m%%ia;drj, o< igyka tlu rEmhl w¢kak'

  tu.ska" Q CI◊l ksi,;djhg t<fUk úg P ys m%%fõ.h at0
a
g
+1

⎛

⎝
⎜

⎞

⎠
⎟  nj fmkajkak'  

    
 (b) A yd B hkq O ys° yuqjk Rcq udr®. folla u; msysá ,CIH folls' AÔB =α  jk w;r 

OA = a km iy OB = b km fõ' X yd Y hk O foig .uka lrk fudagr® r: folla ms<sfj<ska                    
A yd B ,CIH fol miq lrkqfha 20 km h−1 yd 40 km h−1 fõ.j,ska yd 5 km h−2 yd 10 km h−2 

  ;ajrKj,sks' m%%fõ. ;%%sfldaK iy ;ajrK ;s%%fldaK ie,lSfuka X g idfmaCIj Y ys m:h ir, 
fr®Ldjla nj fmkajkak'

  a = b = 10 iy a = 60° kï X iy Y w;r flá;u ≥r 5 km nj o fmkajkak' 
              

a

A

B P

m
C

a
Q (c) rEmfha m˙† ialkaOh M jk ABC, taldldr 

iuoaúmdo ;%%sfldaKdldr rduqjl BC mdoh tlu 
;sria uÜgfï msysá P, Q wp, iqug uq≥ folla 
†f.a ksoyfia ir®mKh úh yels fia isria ;,hl 
;nd we;' B̂ = Ĉ =α  fõ' ialkaOh m jk iqug 
mnΩjla BA †f.a ksoyfia ir®mKh úh yels m˙†  B 
ys ksi,j ;nd" moaO;sh iSrefjka uqody˙kq ,efí' 

  wk;=rej we;sjk p,s;fha° rduqfõ ;ajrKfha úYd,;ajh 
mgsin2α

2(M +msin2α)
 nj fmkajd" 

mnΩj u; m%%;sl%%shdj 
Mmgcosα
M +msin2α

 nj o fmkajkak' 

                          

q

P

C

O

B A

u m

12.  (a) yrialv iudk iqug AB Rcq k<hla yd 
wrh a jk jD;a;dldr k<hlska flakaøfha 

wdmd;s; fldaKh 
2π
3  jk BC fldgila 

    rEmfha ±lafjk fia tlsfkl iïnkaO 
lr we;' fuu ixhqla; k<h AB ;sria 
;,hl msysgk m˙† isria ;,hl wp,j 
iú lr" k<h ;=< A ,CIHfhys ialkaOh 
m jQQ wxY=jla o B ,CIHfhys ialkaOh 
2m jQQ wxY=jla o ;nd" ialkaOh m jk wxY=jg 
k<h ;=<g ;sria u m%%fõ.hla fokq ,efí' wxY= 
fol .eà ydfjhs'   

   (i) .egqug miq ialkaOh 3m jk ixhq; wxY=fõ m%%fõ.h fidhkak' 
  (ii) OP há w;a isrig q fldaKhla wdk; jk P msysàul° ixhq; wxY=fõ m%%fõ.h o   

  ixhq; wxY=j iy k<h w;r m%%;sl%%shdj o fidhkak'
  ixhq; wxY=j k<h ;=<ska .uka lr C fl<j˙ka bj;a fõ kï" 

  (iii) u > 3 3ag  nj 

  (iv) AB = 3 a kï iy C fl<j˙ka bj;ajk ialkaOh 3m jk ixhq; wxY=j A ys m;s; fõ   

   kï túg u = 32
21ag  nj fmkajkak'         

 (b) iqug ;sria fïihla u; u fõ.fhka .uka lrk ialkaOh m jk iqug f.da,hla ksi,j we;s 
iudk wrhlska hq;a tfy;a ialkaOh M jk f.da,hla iu. ir,j .efÜ' .egqfï° pd,l

  Yla;sfhka y˙ wvla ydks fõ kï" e < 1
2

 nj fmkajkak' fuys e hkq f.da, fol w;r 
m%%;Hd.;s ix.=Klh fõ'

[ 7 jk mssgqj n,kak
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13. iajNdúl †. a yd m%%;Hia:;d udmdxlh 2mg jk Æyq m%%;Hia: ;ka;=jl fofl<jrg ialkaO 

ms<sfj<ska M yd m jk A yd B wxY= folla wE|d ;ka;=j we° mj;sk fia rΩ ;sria fïihla u; 

ksi,j ;nd we;' fïih yd tla tla wxY=j w;r >r®IK ix.=Klh 
1
2 fõ' B wxY=jg A f.ka 

bj;g fïih †f.a ga  m%%fõ.hla ,nd ≥ka úg" A wxY=j ksi,j mj;S hehs Wml,amkh lr" 

;ka;=fõ ú;;sh x jk úg B wxY=fõ p,s;h" x = − 2g
a

x + a
4

⎛
⎝
⎜

⎞
⎠
⎟iólrKh u.ska fokq ,nk nj 

fmkajkak'

 fuu iólrKhg x + a4
=α cosωt +β sinωt wdldrfha úi∫ula mj;S hehs Wml,amkh lr" a, b 

yd w fidhkak' 

 tu.ska" ;ka;=fõ Wm˙u ú;;sh 
a
2  nj fmkajkak'

 M ≥ 2m jk nj o fmkajkak' 

 B wxY=fõ wdmiq p,s;h y = − 2ga
y− a
4

⎛
⎝
⎜

⎞
⎠
⎟  iólrKh u.ska fokq ,nk nj fmkajkak' fuys      y 

hkq ;ka;=fõ ú;;shhs'

 fuu iólrKfha úi∫u y = a
4
1+ cos 2g

a
t

⎡

⎣
⎢

⎤

⎦
⎥ hehs Wml,amkh lr" π + cos−1 1

3
⎛
⎝
⎜
⎞
⎠
⎟

⎡
⎣⎢

⎤
⎦⎥

a
2g

 ld,hlg miq B wxY=j wdrïNl ,CIHhg meñK ksh; jYfhkau ksi,;djhg m;ajk nj 
fmkajkak'   

14. (a) O ,CIHh wkqnoaOfhka A yd B ,CIH foflys msysgqï ffoYsl ms<sfj<ska a yd b fõ' 
OE : EA = 3 : 4 jk m˙† OA u; E ,CIHh o OD : DB = 5 : 2 jk f,i OB u; D ,CIHh o msysghs'     

AD yd BE fr®Ldj, f–ok ,CIHh G kï OG
 

 = b + l ( 3
7

a − b) nj fmkajkak' fuys l  

  ksh;hls' OG
 

 i|yd ;j;a fujeksu m%%ldYkhla ,ndf.k" G ,CIHfha msysgqï ffoYslh a 
yd b weiqfrka fidhkak'      

 (b) ABCD RcqfldaKdi%%fha AB = 4a yd BC = 3a fõ' AB, BC, CD, DA, AC, BD †f.a tys wCIr 
wkqms<sfj<ska 3P, 4P, 2P, P, lP iy μP n, l%%shdlrhs'

  fuu n, moaO;sh" 
  (i) hq.auhlg ;=,H jk úg  
  (ii) B yryd AC g iudka;r n,hlg ;=,H jk úg" 
  l ys;a μ ys;a w.h fidhkak' 
  moaO;sh iu;=,s; jk m˙† l yd μ i|yd lsis≥ w.h fkdmj;sk nj o fmkajkak' 
   
15. (a) tlsfkflys †. 2a iy nr w jQQ taldldr iudk o`vq myla fl<jrj,ska iqp,j wiõ ls¯fuka 

ABCDE iúê mxpdi%% rduqjla idod we;' mxpdi%%fha CD mdoh ;sria ;,hla iu. iamr®Y 
fjñka isria ;,hl ;nd we;' mxpdi%%fha yevh r|jd .kq ,nkafka BC iy DE o`vqj, uOH 

,CIH hd lrk ;ka;=jla u.sks' A ikaêfha m%%;sl%%shdj 
w
2
cot π

5  nj fmkajkak' ;ka;=fõ 
wd;;sh o fidhkak'  

                                  

A

F
B

45°

45°

45°

E

P

C

D

a

 (b) rEmfha ±lafjk rduq iels,a, AB, BC, CD, DE, EA, BE 
iy EC ieye,aÆ o`vq y;lska iukaú; fõ' iels,a, C ys° 
ksõgka P isria n,hla o" A ys° F isria n,hla o fhdod 
B iqug wdOdrlh u; iu;=,s;j ;nd we;' F n,h P 
weiqfrka fidhkak'

  fnda wxlkh fh°fuka m%%;Hdn, rEmigykla we|" tla 
tla oKafâ m%%;Hdn,h iy B ys° wdOdrlh u; m%%;sl%%shdj 
fidhkak'
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16. wrh a jk wr®O jD;a;dldr taldldr isyska lïìhl ialkaO flakaøh" O flakaøfha isg 
2a
π  

≥rlska jk nj wkql,kh u.ska fmkajkak'
         y

O A B 
x 2a

G(x, y)

a

 rEmfha olajd we;s rduqj taldldr isyska lïìhla kjd 
.ekSfuka idod.kakd ,oaols' rduqfõ ialkaO flakaøh     
G(x, y) kï x, y fidhkak'

 rduqj O f.ka ksoyfia t,a,d we;s úg OA isrig wdk; 

fldaKh q kï tanθ = 10
7π + 2  nj fmkajkak'

 rduqj O f.ka t,a,d we;s úg P ;sria n,hla rduqfõ ;,fha B ys° fh°fuka" rduqj OA odrh 
isriaj ;nd.kS' rduqfõ nr w kï" w weiqfrka P ys w.h fidhkak'

 rduqj O f.ka t,a,Su fjkqjg tys jl%% odrh ;sria ;,hla iamr®Y jk f,i isria ;,hl 
iu;=,s;j ;nd we;akï" OA ;srig wdk; fldaKh fidhkak'   

17. (a) A iy B hkq iiïNdù isoaê folla hehs .ksuq' P(B) > 0 jk úg P A B( )  wiïNdjH iïNdú;dj 
wr®: olajkak'

  A1, A2, A3 iiïNdù isoaê ;=kla i|yd" P(A1∩A2∩A3)= P(A1). P A2 A1( ). P A3 A1∩A2( )  nj 
fmkajkak' 

  l%%Svd iudchl idud‚lhkaf.ka 
3
4 la jeäysáhka jk w;r" b;s˙ wh <uhska fõ' 

jeäysáhkaf.ka 
3
4 la yd <uhskaf.ka 

3
5 la ms˙ñ fõ' jeäysá ms˙ñkaf.ka y˙ wvla o 

jeäysá .eyekqkaf.ka 13la o ms˙ñ <uhskaf.ka 45 la o .eyekq <uhskaf.ka 45 la o msyskqï 

  ;gdlh Ndú; lr;s' fuu l%%Svd iudcfha idud‚lhka w;=frka iiïNdùj f;dard .kq ,nk 
whl="  

  (i) msyskqï ;gdlh Ndú; lrkakl= ùfï iïNdú;dj"   
  (ii) msyskqï ;gdlh Ndú; lrkakl= hehs ° we;s úg tu idud‚lhd ms˙ñ whl= ùfï 

iïNdú;dj"   
  (iii) msyskqï ;gdlh Ndú; fkdlrkakl= hehs ° we;s úg tu idud‚lhd .eyekq whl= fyda 

jeäysáhl= fyda ùfï iïNdú;dj"
       fidhkak'      

 (b) tla;rd m¯CIKhlg fmkS isá isiqka 100 fokl= ,nd.kakd ,o ,l=Kqj, iuqys; ixLHd; 
jHdma;shl mka;s ,l=K yd tla tla mka;s ,l=Kg wod< ixLHd;h my; j.=fõ ±lafõ'

    

    

mka;s ,l=K ixLHd;h

24.5
34.5
44.5
54.5
64.5
74.5

1
9

35
40
12

3     
  (i) iq≥iq fla;k l%%uhla Ndú;fhka" fuu jHdma;sfha uOHkHh 50.7 nj;a" ud;h 51.02 

nj;a" iïu; wm.ukh 9.46 nj;a fmkajkak' 
  (ii) by; jHdma;sfha we;=<;a l< tla tla ,l=K" ienE ,l=Kg jvd ,l=Kq 3lska jeä 

nj miqj fidhd.kakd ,°' iEnE jHdma;sfha uOHkHh" ud;h iy iïu; wm.ukh 
fidhkak'  

  (iii) ;j;a isiqka 50 fokl=f.a ,l=Kqj, i;H uOHkHh iy iïu; wm.ukh ms<sfj<ska   
55 yd 2.5 fõ kï" tl,ia l< ,l=Kqj, uOHkHh iy iïu; wm.ukh fidhkak'

***
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