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ixhqla; .Ks;h I 

[2 jk mssgqj n,kak

 

A  fldgi 

1.	 ishÆ Ok ksÅ,uh n i|yd 4n  + 15n − 1 m%ldYkh 9 ka fnfok nj .Ks; wNHqykh u.ska idOkh 

lrkak'
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	 .......................................................................................................................................................................
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	 .......................................................................................................................................................................

	 .......................................................................................................................................................................
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2.	   + 7     ( (10
√  2

1
5 m%idrKfha r jk moh Tr  ,shd tu m%idrKfha m˙fïh moj, ftlHh fidhkak' 

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

Wmfoia ( 

*  A fldgfia ishÆ u m%Yak i|yd ms<s;=re imhkak'

*  B fldgfia m%Yak mylg muKla ms<s;=re imhkak'
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3.	 mṡ ñ <uhska 8 fokl= iy .eyeKq <uhska 6 fokl= w;=̇ ka fomṡ iu ksfhdackh jk m˙† 5 fokl=f.ka 

		 hq;a lKavdhula f;dard.; yels wdldr .Kk lSho@

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

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

4.	 wd.kaâ igyk Ndú;fhka Arg Z = π
4

  iy Arg(Z  − 3) = π
2

  jk m˙† jQ Z = Z0  ixlSr®K ixLHdj 

ksrEmKh lrk ,laIHh ,ndf.k" Arg(Z0   − 6i) fidhkak'

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

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

	 .......................................................................................................................................................................
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5.	
 lim 
x     0 = 

(1 + kx)2  − (1−  kx)2

√  √  1 + k2x  1−  k2x−
1  jk m˙† k ;d;a;aúl ksYaY+kH ksh;fha w.h fidhkak' 

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

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

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

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

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

6.	 y = (x − 2)2  
yd y = 4 − 2x Y%s;j, o< m%ia;dr tlu LKavdxl ;,fha w¢kak' 

 
tu m%ia;drj,ska jgjQ 

jr®.M,h jr®. tall 4
3
la nj fmkajkak' 

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

	 .......................................................................................................................................................................
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7.	 x = t2, y = at3 − t2 iólrK u.ska jl%hla wr®: ±lafjhs' fuys a ∈ R+
 fõ' jl%h u; t = 1  

yd

	 t = −1 u.ska fokq ,nk ,laIHj,° w|skq ,nk iamr®Yl tlsfklg ,ïn kï" a ys w.h fidhkak'

	

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

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

	 .......................................................................................................................................................................
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 8.	 A = (2, −1), B = (4, −3) hehs .ksuq' AB  ys ,ïn iuÉf√olh u; C = (3t, − t), t ∈ R msysgd we;'

	 t ys w.h fidhd" ACBD frdïnihla jk m˙† D ,laIHfha LKavdxl	fidhkak' 
	
	

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

	 .......................................................................................................................................................................
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	 ........................................................................................................................................................................
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9.	 LKavdxl wlaI iamr®Y lrñka 3x − 4y + 12 = 0  

fr®Ldj o iamr®Y lrk jD;a;j, iólrK 

	 fidhkak'
	

	

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

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

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

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

10.	 cot α −  tan α  =  2 cot 2α nj fmkajkak' 

	 tkhska" tan α + 2 tan 2α + 4 tan 4 α + 8 cot 8 α  = cot α nj fmkajkak' 
	

	

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

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

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

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

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

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

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

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

11.  (a)	 ax2  +  bx  +  c = 0 jr®.c iólrKhg iumd; uQ, ;sîu i|yd wjYH;dj a, b, c weiq̇ ka 
			  fidhkak' 

			    a
x + c 

  b
x − c 

 k
2x  

+ =  iólrKh jr®.c wdldrhg m%ldY lrkak' tu iólrKhg iumd; 

			  uQ, mj;sk k ys w.hka k1 yd k2 kï"  =k1 − k2   
 √ ab4  jk nj fmkajkak' fuys c ≠  0 fõ'

     (b)	 f(x)  =  x2 +  6x  + 20 +  λ(x2  − 3x  − 12), x ∈ R f,i .ksuq' fuys λ  mrdñ;shls'  

			  (i)	  f(x)  talc nyqmohla jk m˙† λ ys w.h fidhkak'

			  (ii)	  f(x) = 0  iólrKfha uQ, úYd,;ajfhka iudk yd ,l=Kska m%;súreoaO fõ kï λ ys w.h

				   fidhkak'		

			  (iii)	  f(x) jr®.c nyqmohla f,i Wml,amkh lrñka" th  f(x) = h  − b (x  − a)2 wdldrhg jk 

				   m˙† a, b, h hk mo λ  weiq˙ka fidhkak' 

				   x = 2 ° f(x) g jeä;u w.hla mj;S kï" λ ys w.h fidhd" f(x) ys jeä;u w.h o

				   fidhkak'		

12.  (a)	 l yd k ;d;a;aúl Ok ksh; i|yd l − 5x    < kx − 3     wiudk;dj imqrd,k x ys ;d;a;aúl w.h 

			  l=,lh {x  −2 < x < 4/9} fõ' tlu rEmhl y = l − 5x     yd y = kx − 3     ys m%ia;drj, o< 

			  igyka we| l yd k w.hka fidhkak' 
		

     (b)	  Σ 
r = 1

∞ 
U

r
wm˙ñ; fY%a◊fha m<uq mo n ys ftlHh 

  3n
2n +1

;  n = 1, 2, 3 .... fõ'  fuu wm˙ñ; fY%a◊h

			  wNsid˙ nj fmkajd" tys ftlHh fidhkak' U
r
  kSr®Kh  lr tkhska" Σ r = 1

∞  
r2U

r
hk wm˙ñ;

			  fY%aKsfha m<uq mo n ys ftlHh 3n (n + 1)
2(2n + 1)

nj fmkajkak' fuu fY%aKsh wNsid˙ fõo@ Tfí 

			  ms<s;=r ikd: lrkak'
			
  										              

13.  (a)	 [ ] 3	    p

−2	  −3
A  = f,i .ksuq' p ∈ R fõ' A kHdihg m%;sf,dau kHdihla mej;Su i|yd 

			  p  g ;sìh yels w.hka fidhkak'

			  A−1 =   A  
jk m˙† p ksh;h fidhd tkhska" BC = 0  jk m˙†" .Kh fol jQ Y=kH fkdjk B,

			  C kHdi folla ,nd .kak' 0 hkq .Kh 2 jk Y=kH kHdihhs'  

     (b)			 Z  ixlSr®K ixLHdfõ m%;snoaOh Z  f.ka ±lafõ' 

			   (i)	 ZZ   = Z 
2

nj fmkajkak' 	
			   (ii)   Z1 yd Z2	 hkq ixlSr®K ixLHd folls'  Z1 Z2 Z1   Z2 =  nj fmkajkak' 

			   (iii)  Z1 yd Z2	 ixlSr®K ixLHd fol i|yd −Z1 Z22

  2 − Z1 Z2

 =  1  iy Z2  ≠  1  fõ' 

			         Z1  =  2  nj fmkajkak' 

    (c)			 wd.kaâ igyfka P ,laIHfhka Z ixlSr®K ixLHdj ±lafõ' Z  − 3   < 2 iy Arg (Z  − 3) = π
3

			  jk m˙† P ys m:h fr®Lkh lrkak' 
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14.  (a)	 0 < x < π  i|yd y = (sin x)x i,ld" dy
dx

fidhkak'

     (b)	 gexlshl m˙udj >k tall 45π úh hq;= hehs o" th m;=, iys; iDcq jD;a; is,skavrhlska 

			  yd tys újD; fl<j˙ka msgg fkrd .sh wr®O f.da,dldr mshklska iukaú; úh hq;= hehso" 

			  gexlsfha mDIaG jr®.M,h wju úh hq;= hehs o ;SrKh úh' is,skavrfha Wi tall y yd m;=f,a wrh 

			  tall x hehs f.k" gexlsfha mDIaG jr®.M,h A = 3πx2 + 2πxy ^jr®. tall& nj o 

			  y  = 45
 

2x
3x2 −  ^tall& nj o fmkajkak'

 

			  ;jo A wju jk y ys w.h fidhkak'

     (c)	 x ≠ ± 1 i|yd f(x) =      a
(x − 1)2

     b
(x + 1)+  hehs .ksuq' a, b ;d;a;aúl ksh; fõ' y = f(x)

			  m%ia;drhg (0, 2) ys° yereï ,laIHhla we;s nj ° we;' a, b fidhd" (0, 2) hkq tlu yereï

			  ,laIHh nj fmkajkak' yereï ,laIHh yd iamr®fYdakauqL meye†,sj olajñka y = f(x) ys 

			  m%ia;drfha o< igykla w|skak' tkhska" f   (x) m%ia;drfha o< igykla w|skak' 

			  		

15.  (a)	 iq≥iq wdfoaYhla fh°fuka" 

			  ∫             1(2 + x)      (2 − x)

1

0

=1/ 2 3/ 2 2
1√ 3 −dx  nj fmkajkak' 

     (b)			 G(x)  =  1
(x + 2) (x2 + 8)

 Nskak Nd. weiqfrka m%ldY lrkak' 

			  g(x) =  
24
1( [( [1

12 √2
tan−1 x

2 √2
+ + Cln (x + 2)2

  x2+ 8
nj wfmdaykh lrkak' fuys C hkq 

			

			  wNsu; ksh;hla iy g hkq g/(x) = G(x)  m˙† jQ Y%s;hls' 			 

   (c)		 	 In  =  ∫ xn  sin x  dx kï In + n (n − 1) In − 2
  = xn − 1  (n sin x  − x cos x)  nj fmkajkak'

			  fuys n ∈ Z+  
fõ'

16.  (a)	 a1x + b1y + c1 = 0  yd a2 x + b2 y + c2  = 0  hk iudka;r fkdjk ir, fr®Ld w;r fldaK 

			  iuÉf√olj, iólrK fidhkak' 

			  4x + y + 3 = 0  yd x + 4y − 3 = 0  ir, fr®Ld w;r fldaK iuÉf√ol u; iup;=ri%hl mdo 

			  folla msysghs' iup;=ri%fha tla YSr®Ihla (0, 2) fjhs' tjeks iup;=ri% folla ;sfnk nj 

			  fmkajd tu iup;=ri% foflys mdoj, iólrK fidhkak'

     (b)	 S1 ≡ x2  + y2 − 2x + 4y − 3 = 0 jD;a;h u.ska S  = 0 jD;a;h iuÉf√o fõ' (1, 1) ,laIHh 

			  S  = 0 u; msysghs kï" tu jD;a;fha flakaøfha m:h o jD;a;hla nj fmkajd tys flakaøh yd 

			  wrh fidhkak'
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17.  (a)	 ´kEu ABC ;%sfldaKhla i|yd iqmqre≥ wxlkfhka a = b cos C +  c cos B nj fmkajkak' 

			  tkhska" cos A =  b2+ c2 −  a2 

      2bc 
  nj wfmdaykh lrkak'

			  a, b, c  iudka;r fY%aVßhl mj;S kï" cos A  + cos C + 2 cos B = 2 nj yd A − C
   2

cos  = 2 sin B
2( )   

			  nj wfmdaykh lrkak' 

    (b)	 0 < x,  y < π2   kï yd sin x >  cos y kï" x + y > π2   nj idOkh lrkak' 

    (c)		 f(x) = 3 cos2 x + 8 sin x cos x − 3 sin2 x hkak f(x) = A sin (2 x + α) wdldrhg m%ldY 

			  lrkak' fuys A > 0 yd α iqΩ fldaKhls'  

			  tkhska" f(x) = 5
2

 ys idOdrK úi∫u fidhkak' − π
2

 ≤  x  ≤  π
2  i|yd y = f(x)  ys m%ia;drfha 

			  o< igykla w|skak' 

*   *   *



			                                     

[2 jk mssgqj n,kak

 

A  fldgi 

1.	 ialkaOh 2m ne.ska jk P yd Q wxY= folla ieye,aÆ wm%;Hia: ;ka;=jl fofl<jrg iïnkaO 

lr ;ka;=j iqug wp, lmamshla u;ska hjd we;' moaO;sh .=re;ajh hgf;a ksoyfia t,af,ñka 

iu;=,s;;dfõ mj;skafka ;ka;=j ;oj lmamsh yd fkd.efgk ;ka;= fldgia isria jk m˙† h' P 
wxY=fõ isg h Wil ;sî iSrefjka uqod y˙k ,o ialkaOh m jk ;j;a wxY=jla P yd .eà noaO ù 

.uka wrUhs' moaO;sh p,s;h wdrïN jk m%fõ.h yd .eiaiSu fya;=fldgf.k ;ka;=fõ we;sjk 

wdfõ.s wd;;sh fidhkak'

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

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

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

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

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

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

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

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

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

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

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

2.	 fmdïmhla u.ska 4 m Wilg c,h f.k f.dia 8 ms−1 l iS>%;djlska c,h ú°' k<fha yrialv 

jr®.M,h 0.005 m2 kï fmdïmfha Èu;dj fidhkak' 

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

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

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

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

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

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

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

	 .......................................................................................................................................................................
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ixhqla; .Ks;h II 

Wmfoia ( 

*  A fldgfia ishÆ u m%Yak i|yd ms<s;=re imhkak'

*  B fldgfia m%Yak mylg muKla ms<s;=re imhkak'
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3.	 wxY=jla O ,laIHhl isg u m%%fõ.fhka ;srig θ fldaKhla wdk;j .=re;ajh hgf;a isria ;,hl 

m%lafIam flfrhs' T ld,hlg miq th m<uq m%fÈam †Ydjg ,ïnj p,kh fõ' v = u + at Ndú; 

lr ffoYsl ;%sfldaKhla we|Sfuka T =  ug  cosecθ  nj fmkajkak'

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

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

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

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

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

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

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

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

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

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

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

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

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

4.	 iaalkaOh m, km jk iudk iqug m%;Hia: f.da, folla ms<sfj<ska 5u, u m%fõ.j,ska iqug ;sria 

;,hl m%;súreoaO †Yd Tiafia .uka lr ir,j .efÜ' .egqfuka miq f.da, foflys m%fõ. tajdfha 

uq,a m%fõ.j, úYd,;ajfhka y˙ wvla jk w;r †Ydfjka m%;súreoaO fõ' k ys w.h" f.da, w;r 

m%;Hd.;s ix.=Klh iy .egqu ksid f.da,hla u; we;sjk wdfõ.h fidhkak' 

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

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

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

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

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

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

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

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

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

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

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

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

	 .......................................................................................................................................................................
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5.	 a  = 2i + 3j  o b  = λi + μj o fõ' fuys λ, μ ;d;a;aúl ksh; o μ > 0 o i yd j iqmqre≥ tall ffoYsl 

o fõ' b  = 1 iy a yd b ffoYsl fol tlsfklg ,ïn kï" λ iy μ ksh; fidhkak'

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

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

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

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

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

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

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

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

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

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

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

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

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

6.	 nr w jk jia;=jla ;srig α fldaKhla wdk; rΩ ;,hla u; ;nd Wm˙u nEjqï fr®Ldj †f.a 

hdka;ñka by<g p,s; lrùu i|yd fh†h hq;= wvq;u n,h fidhkak' jia;=j yd ;,h w;r 

>r®IK fldaKh λ fõ'  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

	 .......................................................................................................................................................................
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7.	 <uhs fofokl= b,lalhg fjä ;eîfï iïNdú;d ms<sfj<ska 1

3
 yd1

4
 fõ' fofokdg fjä ;eîug 

		 tl j;djla ne.ska wjia:dj fokq ,efí' 

       (i)	 y˙hgu tla whl= muKla b,lalhg fjä ;eîfï iïNdú;dj

	 (ii)	 y˙hgu tla whl= muKla b,lalhg fjä ;nkafka kï" ta m<uqjeks <uhd ùfï iïNdú;dj

		  fidhkak'

	

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

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

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

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

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

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

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

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

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

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

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

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

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

8.	 A iy B hk isoaê fol my; i|yka wjYH;d imqrd,hs kï P(A  B) fidhkak' 

	 (i)	 A is≥ùfï iy B is≥ fkdùfï iïNdú;dj 0.2 ls' 

	 (ii)	 B is≥ùfï iy A is≥ fkdùfï iïNdú;dj 0.1 ls' 

	 (iii)	A iy B isoaê folu is≥ fkdùfï iïNdú;dj 0.6 ls' 
	
	

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

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

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

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

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

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

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

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

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

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

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

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

	 .......................................................................................................................................................................
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9.	 {2, 3, 4, 5, 6, 7, 8} hk ks¯laIKj, uOHkHh yd iïu; wm.ukh ms<sfj<ska 5 yd 2 fõ' th 

Ndú;fhka my; ±lafjk ks¯laIKj, uOHkHh yd iïu; wm.ukh fidhkak' 

		 (i)	 {12, 13, 14, 15, 16, 17, 18} 
		 (ii)	 {20, 30, 40, 50, 60, 70, 80}
		 (iii)	 {2a + b,  3a + b,  4a + b,  5a + b, 6a + b, 7a + b, 8a + b};  fuys a iy b ksh; fõ' 

	

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

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

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

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

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

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

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

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

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

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

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

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

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

10.	 u
i  
=  

x
i  
−

 
35 

    a 
f,i .ksuq' fuys a  ksh;hla fõ'  x j,ska olajk jHdma;sfha uOHkHh 33 fõ' u ys 

ixLHd; jHdma;sh my;ska oelafõ' 

		

    u
i	   

−
 
3 −

 
2 −

 
1     0	 1 2

f
i

5 10 25 30 20 10
	

	 x
  
j,ska

 
 olajk jHdma;sfha mx;s m%dka;r fidhd jHdma;sh ,shd olajkak'

	

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

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

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

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

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

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

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

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

11.  (a)	 P yd Q  jia;= folla msysgqï ffoYsl ms<sfj<ska −2i − 2j yd 2i + 8j  jk A yd B ,laIH foll

			  isg i + 25j yd ai + 20j  wdrïNl m%fõ.j,ska .=re;ajh hgf;a m%fÈam flfrhs' tajdfha ;sria yd

			  isria p,s; i|yd m%fõ. ld, m%ia;dr we|" tkhska" tajd .efghs kï" .eàug .;jk ld,h;a 

			  a ys w.h;a fidhkak'

     (b)	 kejla kef.kysr foig taldldr u fõ.fhka .uka lrhs' kefjka msg;ajk .=jka hdkdjla

			  ¥m;lg .uka fldg jyd wdmiq kejg meñfKa' .ufka uqΩ mshdir ld,h ;=<u hdkdj 

			  kejg idfmalaIj ol=Kska α fldaKhla kef.kysr †Ydjg jQ ;sria fr®Çh .uka udr®.hla

			  Tiafia taldldr v  fõ.fhka .uka lrhs' .=jka hdkfha hk iy wdmiq tk mshdiereï i|yd

			  m%fõ. ;%sfldaK 	tlu rEmhl w|skak' 

			  ¥mf;a isg fmfkk whq˙ka mshdiereï ld,h ;=< hdkdfõ m%fõ.fha †Ydj 
π
2

fldaKhlska 

			  yefr® kï" v = u  nj fmkajd hdkdfõ .ukg .;jk uqΩ ld,h    2d
u cos α 

nj o fmkajkak' 

			  fuys d hkq ¥m; iy kefõ .uka udr®.h w;r flá;u ≥r fõ'

 

12.  (a)	 wNHka;r wrh a jk iqug wp, l=yr f.da,hla ;=< my<u ,laIHfha ;nd we;s ialkaOh m 
			  jk wxY=jla u ;sria m%fõ.fhka m%lafIamKh lrkq ,efí' wxY=j O flakaøh wvx.= isria ;,fha 

			  p,s; fõ' fuys u2 >  2ag fõ' fuu wxY=j f.da,h u; msysá A ,laIHfha° f.da,Sh mDIaGfhka 

			  bj;a fõ kï yd OA Wvq isri iuÛ idok iqΩ fldaKh α kï u2 −  2ag 
  3ag  

 cos α  =  nj fmkajd" 

			  tkhska" u2 <  5ag  nj fmkajkak' 

			  ;jo cos α = 
√ 3

1   f,i ° we;akï" wxY=j O flakaøh yryd .uka lrk nj fmkajkak' 

		

      (b)	 		

O B

C

x

y

θ

A

P Q

			  by; rEmfha olajd we;s" ialkaOh 5m jk iy isria f√oh ACB iDcqflda” ;%sfldaKhla o 

			  tanθ = 43 o jk l+[a[h AB  wdOdrlh iqug ;sria ;,hla iamr®Y jk m˙† ;nd we;' ialkaO m
			  ne.ska jk P yd Q  wxY= folla iïnkaO lrk ,o wú;kH ;ka;=jla C ys iúlr we;s ieye,aÆ 

			  wp, iqug l=vd lmamshla u;ska hjd" tu wxY+ AC, BC iqug mDIaG iamr®Y jk m˙† ;nd" 

			  moaO;sh iSrefjka uqod y˙kq ,efí' t  ld,hg miq O wp, ,laIHhl isg l+[a[hg we;s ≥r x o" 
			  C isg P wxY=jg we;s 	≥r y o kï" fr®Çh .uH;d ixia:ß;s kshuh yd Yla;s ixia:ß;s kshuh

			  Ndú;fhka" 

			  (i)	 y

.

x

.

= 5

			  (ii)	 35x

.2
+ 10y

.2
− 14x

.

y

.

− 2gy  =  ksh;hla" nj fmkajkak' 

			  tkhska" l+[a[fha ;ajrKh g1
43

 nj o" ;ka;=fõ wd;;sh mg 
43
30 nj o fmkajkak'
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13.	 	 ialkaOh m jQ wxY=jla iajNdúl †. a,  m%;Hia:;d udmdxlh 2mg jk ieye,aÆ ;ka;=jl tla 

			  fl<jrlg wE|d ;sfí' ;ka;=fõ wfkla fl<jr ;srig 30° la wdk; iqug ;,hl wp, O 
			   ,laIHhlg iúlr we;' wxY=j wdk; ;,h u; o ;ka;=j Wm˙u nEjqï fr®Ldj †f.a o we;' 

			  ;ka;=fõ †. 2a jk f;la wxY=j wdk; ;,h u; O  isg Wm˙u nEjqï fr®Ldj †f.a weo iSrefjka

			  uqod y˙kq ,efí' ld,h t jk úg ;ka;=fõ ú;;sh x hehs .ksuq' wxY=fõ p,s;h i|yd" ú;;sh x 
			   hkak x

..

 = 
a
2g x −  4

a )(−   iólrKh imqrd,k nj fmkajkak' 

			  by; iólrKfha úi∫u x =  +  
4
a A cos ωt +  B sin ωt wdldrfha nj Wml,amkh lrñka A, B, ω 

			   ksh;j, w.h fidhkak' 

			  tkhska" wxY=fõ p,s;h ir, wkqjr®;S jk úg p,s;fha flakaøh yd úia;drh fidhkak' wxY=j

			  m<uqfjkau iajNdúl †.g meñfKk úg tys fõ.h √ ag  nj fmkajkak' 

			  uqody< fudfydf;a isg [π − cos−1 ( 1
3

) + 2√2 ]  2g
a√  ld,hlg miqj wxY=j O fj; meñfKk nj

			  o fmkajkak' ;ka;=j Wm˙u †f.a we;s úg ;ka;=fõ wd;;sh fidhkak'

  

14. (a)		 a, b, c hkq tall ffoYsl fõ'

		  (i) 	 a + 2b yd 5a − 4b ffoYsl tlsfklg ,ïn kï a yd b ffoYsl fol w;r fldaKh 

				    fidhkak' 

      		 (ii)	 + + ≤  9a b−
2 b c −

2 c a −
2

 nj fmkajkak'
	

    (b)	 ABCD hkq me;a;l †. 2m jQ iup;=ri%hls' 3 N, 2  N, 4 N, 8 N,  5√2 N yd 2√2  N hk n,

			  ms<sfj<ska BA,  BC,  DC,  DA,  AC iy BD Tiafia l%shd lrhs' 

       	 (i)	 n, moaO;sh iu;=,s; ùu i|yd fh†h hq;= n,fha úYd,;ajh" †Ydj yd l%shd fr®Ldj fidhkak'

		  (ii)	 ABC w;g l%shd lrk 39 N m hq.auhlg W!kkh ls¯u i|yd tla l< hq;= n,fha úYd,;ajh"

				   †Ydj yd l%shd fr®Ldj fidhkak' 

          (iii)	n, moaO;sh B ys° l%shdlrk ;ks n,hlg W!kkh ls¯u i|yd moaO;shg tla l< hq;= n,

				   hq.aufha úYd,;ajh yd wNs†Ydj fidhkak' 

15. (a)		 AB,  BC  hkq †.ska iudk nr W ne.ska jk taldldr o~q folls' fïjd B ys° iqugj ikaê lr

			  we;s w;r A ys° isria ì;a;shl jQ ,laIHhlg wiõ lr B g my<ska C msysgk fia moaO;sh

			  iu;=,s;;dj mj;ajdf.k we;af;a C ys° ì;a;sfhka bj;g ;sriaj fhfok W n,hlsks'

		  (i)     BC ys há isrig wdk;sh tan −1  2 nj" 

	  				(ii)		 B ys° m%;sl%shdj √2 W yd th ;srig 45° la wdk; nj" 

					 (iii)	 AB ys há isrig wdk;sh tan −1 ( 2
3 ) nj"

	  				(iv)		 A ys° m%;sl%shdj √5 W yd th ;srig tan −1 (2) fldaKhlska wdk; nj"  

					  fmkajkak' 

    (b)	

A

D
C

E

B

5N 
10N 

	

		  ieye,aÆ o~q y;la iqug f,i ikaê ls̄ fuka" ABCDE rduq iels,a, idod ;sfí' tys 

		  AB = AE = BE = BC = CE = CD fõ' A ys° iqp, f,i wiõ fldg we;s fuu rduq iels,a, AE
		  yd BCD  ;sria 	f,i msysgk fia E ys° fhfok isria n,hla u.ska isria ;,hl iu;=,s;;dfõ	
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	 ;sfí' D iy C ikaêj,° ms<sfj<ska 5 N iy 10 N jQ Ndr t,a,d we;' 

	 	 (i)			 E ys° fhfok isria n,h o 

		  (ii)		 A wiõfõ m%;sl%shdfõ isria yd ;sria ixrpl o 

							    fidhkak'

		  (iii)	 fnda wxlkh fh°fuka tla tla oKafâ m%;Hdn,h fidhd" th wd;;shla o f;rmqula o 

							    hkak ksr®Kh lrkak'

	
16.  	 flakaøh O o" wrh a o ialkaOh w  o jk taldldr >k wr®O f.da,hl ialkaO flakaøfha

		 msysàu fidhkak'

       (a)	 tkhska"  by; >k wr®O f.da,fha ka (k < 1) wrh iys;j O ,laIHhu flakaøh jQ >k wr®O 

			  f.da,hla bj;a l< úg b;s˙ jia;=fõ ialkaO flakaøhg O isg ≥r 3a (1 + k2) (1 + k)
 8 (1 + k + k2)

 nj

			  fmkajkak' 

      (b)	 bj;a l< >k wr®O f.da,Sh fldgi rEmfha ±lafjk m˙† b;ṡ  fldgi iuÛ iïnkaO lr 

			  ixhqla; jia;=jla idokq ,efí' 			            	   	          A

C

O

B

D

	

		   	 (i)	 bj;a l< fldgfia ialkaOh uqΩ ialkaOfhka k3
 nj fmkajkak'

			  (ii)	 ixhqla; jia;=fõ ialkaO flakaøhg O isg ≥r fidhkak' 

		      (iii) 	 ixhqla; jia;=fõ úYd, wr®O f.da,Sh fldgfia jl% mDIaGfha 

					   ´kEu ,laIHhla iqug ;sria fïihla iamr®Y jk fia 

					   iu;=,s;;dfõ mej;Su i|yd k2= 
√2
 1  úh hq;= nj 

					   fmkajkak'

 

17.  (a)	 <ud frday,l we;s jdr®;d úYaf,aIKh ls¯fï°" frdayf,a m%;sldr .kakd ms˙ñ <uhs w;˙ka

			  flfkla iiïNdùj f;dard.;a l<" my; i|yka A, B, C isoaê ms<sn|j iïNdú;d lsysmhla 

			  wkdjrKh úh' 

			  A  : 	 <uhdg we≥u frda.h we;'

			  B  : 	 <uhdg ysfia reodjla we;'

			  C  : 	 <uhdg WordndOhla we;'

			  A, B, C isoaê wfkdHkH jYfhka iajdh;a; nj o P(A) = 0.1, P(A∪B) = 0.37 iy P(C) = 0.2 
			  nj o ° we;' 

		   (i)	 P(B) = 0.3  nj fmkajkak' 

		  (ii)	 P(B' | A') fidhkak'  A' yd B' hkq ms<sfj<ska A yd B ys wkqmQrl fõ' 

		  (iii)  <uhdg WordndOhla we;suq;a ysfia reodjlaj;a we≥u frda.hj;a ke;sùfï iïNdú;dj 

			   	 fidhkak'		

			  (iv)	 <uhd by; i|yka frda.S ;;a;ajj,ska tllska muKla fmf<k nj ° we;akï" th 

				   we≥u frda.h ùfï iïNdú;dj fidhkak'
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     (b) (i)	 x1,  x2, ... ,  xn w.hkays uOHkHh x wr®: olajkak' 

			  jdr úNd.hl° isiqka 28 fofkl= .Ks;h i|yd ,nd.;a ,l=Kq A iy B  úiska igyka lrkq 

			  ,efí' A úiska igyka lrk ,o <uqka 7 fofkl=f.a ,l=Kq my;ska ±lafõ' 

			  28,   56,  23,  94,  08,   05,   13 

			  B úiska b;ṡ  <uqka 21fofkl=f.a ,l=Kq igyka lrk ,°' tu ,l=Kqj, ftlHh 846 fõ'

		 	 (α)      <uqka 28 fokdf.a ,l=Kqj, uOHkHh .Kkh lrkak' 		

				   A ,l=Kq igyka ls¯fï° ,l=Kq folla fjkia ù ;sìKs' ,l=Kq 49 fjkqjg ifodiaj 

				   ,l=Kq 94 f,i o" ,l=Kq 50 fjkqjg ifodiaj ,l=Kq 05 f,io igyka lr we;s nj 

				   miqj Tyqg jegyq◊' A fuu idjoH ,l=Kq fol ksrjoH lrk ,°' 

			  (β)	 fuu ,l=Kqj, fjkiaùï uOHkHh flfrys n,mdhso@ fya;= olajkak' 

         (ii)  	 x1,  x2, ...,  xn  w.hkays iïu; wm.ukh s wr®: olajd  s2  = Σ r = 1

n

xr
2  

n 
− x 2

nj fmkajkak'

			  X iy Y hkq ms<sfj<ska ixnHd 20la iy 10la wvx.= úhqla; l=,l folla fõ' X ys ixnHdj, 

			  tl;=j 320la jk w;r tajdfha jr®.j, tl;=j 5840la fõ' Y ys ixnHdj, tl;=j 130la 

			  jk w;r tajdfha jr®.j, tl;=j 2380la fõ' X iy X ∪ Y ys uOHkHh iy iïu; 

			  wm.ukh .Kkh lrkak'

*   *   *
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