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^02&   jk mßÈ A yd B ksh; fol fidhkak' tkhska fyda wka l%uhlska 

   ìkak Nd. fidhkak' 
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^03& Lim   nj fmkajkak'

0 +
^04& OAB ;%sfldaKfha O uQ, ,CIHh o AOB = 90  o j¾.M,h j¾. tall 13 o nj § we;' aÎ IR  i|yd

 Aº�(-a,3) yd B�º (3a,2a) kï a j, w.h fidhkak' AB u.ska Y wCIh fþokh lrk LKavdxlh

fidhkak'

1 - cos3x - xsin2x

x sin 4x
=

5

8x ®�0
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3 2
^05& f(x) =x  - ax  + bx - c Y%s;hg              yd (1, -1) ,CIH j, § yereï ,laaIhla mj;S kï

  a yd b ksh; fidhkak' 

2 2
^06& a  x  - (a +1) x + 1 = 0 j¾. iólrKfha uQ, ;d;aúl jk a ys ;d;aúl w.h mrdih fidhkak'

+
 aÎz  yd uQ, iumd; nj § we;akï a j, w.h;a by; j¾. iólrKfha uQ,h;a fidhkak' 

1
3

23
27( ("
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3 2^08& f(x) = x  + 2x  + ax +b  a,bÎIR  a�¹ 0. (x - a) f.ka fn¥ úg fYaIh b fõ' a = -3 nj fmkajkak' tu  

a w.h i|yd f(x) hkak (x-1) ka fn¥ úg fYaIh ab + 1 kï b j, w.h fidhkak'

05

^07& f(x) = Log  (2x - 3), x >2

2
 g(x) = 2x  - 6x + k     kÎIRnj § we;'

 fog ixhqla; Y%s;h fidhkak'

 fog = 2 f(x)jk mßÈ k j, w.h fidhkak'

12 fY%aKsh ixhqla; .Ks;h - I

f;jk jdr mÍlaIKh 2024jhU m<d;a wOHdmk fomd¾;fïka;=j
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2 2 +
^09& Cot q + tan q = l  fuys l ÎlR  kï Cos4q  =                nj fmkajkak'

           úg  q ys idOdrK úi÷u fidhkak'

^10& tan y =                 cos    ¹ -       kï tan y = tan                      nj fmkajkak'

 fuys y yd                         mrdifha kï Sin 4y = cos q nj wfmdaykh lrkak'                 
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^12& ^a& f(x) = | 2x -3 | - x yd g (x) = | x - 1 | kï y = f(x) yd y = g(x) m%ia;dr tlu LKavdxl ;,hl 
ks¾udKh lrkak'

  tkhska fyda fjk;a wdldrhlska

  (i) | 2x - 3 | - x > | x - 1| jk x w.h m%dka;rh fidhkak'

  (ii) | 2x - 3 | - x = | x - l�| iólrKhg ;d;aúl m%Nskak uQ, folla i|yd l�w.h mrdih 
fidhkak'

  (iii) g(a) - f(a) = 2 jk a�ys w.h mrdih m%ia;drh weiqfrka .Kkh lrkak' 

3 3 3
 (b) (i) x + y + z  =  0 kï x  + y  + z  = 3xyz  nj fmkajkak' fuys (x, y, z�ÎlR)

  (ii) Log   y  =          nj idOkh lrkak'x

   x, y, z  1�g wiudk Ok ;d;aúl ixLHd fõ'

  (iii) (log  x log  x - log  x) + (log  y log  y - log  y) + (log  z log  z - log  z) = 0 nj § we;'   xy z x x z y y z

xyz = 1nj fmkajkak' 

2
^11& (a) a >1 i|yd f(x) = x  - 2a x + 1 kï f(x) = 0 uQ, ;;aúl m%Nskak nj fmkajkak' y = f(x) Y%s;fha 

+ 2
o< m%ia:drhla w¢kak' bÎlR  i|yd g(x) = x  + 2bx - 1 kï g(x) = 0 uQ, a�yd b� kï a�+�b�yd 

ab �i|yd iïnkaO;d ,shkak' ta khska a�,�b m%;súreoaO ,l=Kq .kakd nj fmkajkak'

  fuys 0 < a�< a�nj o b < 0 f,i o § we;akï y = g(x) m%ia:drh by; LKavdxl wCI moaO;sh 
;=,u o< igykla w¢kak'

2 2
  f(a) × f (b) ,l=K ie,lSfuka b  - a  + 1 < 0 nj fmkajkak'

2 l   l  l    (b) f(x) nyqmo Y%s;h (x -k) ka fn¥ úg fYaIh f  (k) x + f (k) - kf (k) nj fmkajkak' fuys f (x) hkq 

f (x) ys m<uq wjl, ix.=Klh fõ' k ÎlR.

4 3 2 2
  f(x) = x  + 2 x  + ax  + bx + 2  x ys nyqmo Y%s;h (x-2)  ka fn¥ úg fYaIh 61x - 86 fõ kï a yd b 

fidhkak'

07

B fldgi 12 fY%aKsh ixhqla; .Ks;h - I

f;jk jdr mÍlaIKh 2024jhU m<d;a wOHdmk fomd¾;fïka;=j

ln y

ln x

^13& (a) iqÿiq cHdñ;sl l%uhla Wmfhda.S lr.ksñka x > o i|yd"

           = 1 nj idOkh lrkak' 

-1 -1 2-1
  sin  x - cos x = sin (l�x  - m�) jk mßÈ l�yd m�ksh; fidhkak'

  tu`.ska fyda fjk;a wdldrhlska"

     iSudj w.hkak'

2 (b) f(x) =  1 - log (2x  - 7x +8)   Y%s;fha jiu fidhkak'2

 lim

 x ®�0

sin x
x

 Lim

 x ®� 1
2

-1 -1
sin  x - cos  x

4
4x -1
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^14& ^a& m% uQ,O¾uh Ndú;fhka y = x  sin x ys jH;amkakh fidhkak'

  tu m%;sM,h Ndú;fhka iqÿiq Y%s; wjl,kfhka"

  (i)         = 2 cosx - ynj fmkajkak'

  (ii)   +        + 2y = 0 nj fmkajkak'

 (b) iqÿiq wdfoaYlhla Ndú;fhka fyda fjk;a wdldrhlska"

     kï"

             nj idOkh lrkak'

  y =p�nj § we;akï  = 2 nj wfmdaykh lrkak'

 (c) y =q�ln q kï = 1 + ln q nj fmkajkak'

  x hkq  q ys wjl,H Y%s;hla nj § we;akï = ( 1 + ln q)  nj fmkajkak'

  fojk wjl, ix.==Klh ie,lSfuka = (q + y)       +  

2    -1
 ^c& f : lR [h,¥)®�lR [k,¥) jk mßÈ f(x) = x  + 4x + 8 Y%s;hla mj;S kï" f (x) mej;Su i|yd  h,

  -1
k ;d;aúl ksh; fidhkak' y = f  (x) o< m%ia:drh w¢kak'

2
d y

2dx

3
d y

3dx

dy

dx

-1
y = sin

2x
21 + x( ( -1

+ cos  
21 - x
21 + x( (

dy

dx

4
2

1 + x
=

dy

dx

^15& ^a& f(x) = (a, b�Î   ) x  ¹��b

  f(x)ys m<uq wjl, ix.=Klh

  l
  f (x) =                x ¹�b nj fmkajkak'

  ll
  f (x) = nj § we;' x ¹�b

  y = f(x) jl%hg x = - 1 § yereï ,CIHla yd x = -3 k;sj¾;k ,CIHhla mj;S kï a = 1 yd      

b = 3 nj fmkajkak'

  l
  f (x) ys ,l=K ie,lSfuka y = f(x)Y%s;h jeä jk yd wvqjk m%dka;rhka fidhkak'

  k;sj¾;k ,CIH" yereï ,laIHh yd iam¾fYdakauqL y÷kd.ksñka y = f(x) jl%fha o<

igykla w¢kak'
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2
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3
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4
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3 3
^16& (a) sin3x = 3sinx - 4sin x iQ;%h Ndú;fhka cos3x = 4cos x - 3cosx iïnkaOh wdfmdaykh

lrkak'

2 2
  k(x) = sin  x cos3x + cos  x sin3x f,i mj;S' by; iïnkaO;d weiqßka fyda fjk;a

wdldrhlska K (x) = A cos (x + a) sin 2 x (Bsin 2x + C) jk mßÈ A, B, C yd a�ksh;

fidhkak'

  

  k(x) = 0 iólrKfha idOdrK úi÷u fidhkak'

 (b) ABC D l A, B, C fldaK ms<sfj,ska A,  A + a�, A + 2a f,i jQ iudka;r fY%aKshl msysghs'        

0 < a�< �����fõ'

  ABCD i|yd sin kS;sh Ndú;fhka

  (i) sinA =   

  (ii) sin �������+�a   = nj fmkajkak'

  by; iïnkaO;d Wmfhda.S lr.ksñka fyda fjk;a wdldrhlska  sina�= yd

2 2 2
  cosa�= nj fmkajd  a  + c  - ac = b  nj wfmdaykh lrkak'

09

B fldgi12 fY%aKsh ixhqla; .Ks;h - I

f;jk jdr mÍlaIKh 2024jhU m<d;a wOHdmk fomd¾;fïka;=j

 (b) wrh x jk w¾O jD;a;dldr ;yvq folla tlsfklg

y mr;rhla mj;sk fia ;nd RcqfldaKdi%dldr

;yvqjlska tajd jl% mDIaGhla mj;sk fia mdiaid

úYalïNh 2x jk È. y jk gexlshla ilid we;'

3
gexlsfha mßudj 8pm  nj § we;' ABCD uqyqK;

újD;a;j we;akï gexlsfha uq¿ mDIaG j¾.M,h

                                           nj fmkajkak' A j¾.M,h wju

jk mßÈ ieliSug w¾O jD;a;fha wrh (x) 

fidhkak' gexlsfha È. y fidhkak'

2
A = p�   x  +

16

x
[ [

A
B

C

D

x m

y m

p
3

3a

2b
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3  (c -a)

2b
a + c

2b

p
3 ))
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2
^17& (a) f(x) = sin  x + 3 sin x cosx + 2sin x + 3 3�cosx - 3nj § we;'

  f(x) = (sin x + 3) g(x) nj fmkajkak'

  fuys g(x) =A sin (x + b) - B wdldr fõ'

  A, Byd b�.Kkh lrñka

  [-p,p]�;, y = g (x) m%ia;drh w¢kak'

  tkhska fyda fjk;a wdldrfhka"

  | g(x) | = k iólrKhg [-p,p]�;=<

  (i) úi÷ï 1 la

  (ii) úi÷ï 2 la

  (iii) úi÷ï 3 la

  (iv) úi÷ï 4 la mj;sk k ys w.h fyda w.h mrdih fidhkak'

-1 -1 -1
 (b) tan  (2x + 1) - tan  (2x - 1) = tan             nj fmkajkak'

  tkhska fyda fjk;a wdldrhlska"

-1 -1 -1 -1 -1
  tan         + tan         + tan          + tan           = tan  9 - nj fmkajkak'

1
2

2x

1
2

1
8

1
18

1
32

p
4
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PART A 

1) wxY+jla ;sria ìfuys jq  O ,ËHhl isg ;srig wdk;j 𝑢.m%fõ.fhka m%lafIamKh flf¾'  𝑡 ld<hlg

miqj wxY+fjys ;sria yd isria úia:dmk 𝑎 ne.ska fõ kï  𝑢2 hkak  t, a iy 𝑔 weiqrska fidhkak' ;jo  

𝑡 = 1 kï, 𝑢2 = 2𝑎2 + 𝑔𝑎 +
1

4
𝑔2 nj fmkajkak' 
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2) W;Af;da,lhla m;,l by, isg ksYap,;djfhka .uka wrUd my<g p,s; fõ'.ufka uq,a  fldgi  𝑎 

taldldr ;ajrKfhka  2𝑇 ld,hla p,s; fõ' b;srs fldgi taldldr ukaokfhka 𝑇 ld,hla p,s; ù

ksYap,;djhg m;afõ'p,s; jq uqM ÿr ℎ,kï p,s;h i|yd m%fõ. ld, m%ia:drhla we| "tkhska  
ℎ = 3𝑎𝑇2 nj fmkajkak' 
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3) O uQ,hlg idfmaËj A iy  B ,ËH foll msysgqï ffoYsl ms<sfj,ska  𝒂  iy 𝑏  fõ' ;jo  

  𝑎 = 𝑖 + 2𝑗 iy |𝑏 | = 2 fõ'. 𝒂 yd  𝒃 w;r fldaKh 𝑐𝑜𝑠−1 (
1

√10
) fõ'. 𝒃 hkak  𝒙𝑖 + 𝑦𝑗 wdldrfhka

m%ldY lrkak' fuys  𝑥 iy  y hkq ks¾Kh l, hq;= ksh; jk w;r 𝑦 > 0 fõ' 
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ieye,a¨ wú;kH ;ka;=jl tla fldkla  A kï wp,
,ËHhlg .eg .id tys wfkla fl<jrg ialkaOh 5𝑚 jQ  
P wxY+jla iïnkaO fldg" rEmfha olajd we;s mrsos
;ka;=j,ialkaOh 6𝑚 jQ B ip, lmamshg hákao " C wp,
lmamshg by<skao oud we;'moaO;sh ksYap,;djfhka uqod y,
miq P wxY+fõ ;ajrKh;a ;ka;=fõ wd;;sh;a fidhkak' 
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5) OAB hkq ;s%fldaKhlao , 𝑂𝐴⃗⃗⃗⃗  ⃗ =  𝑎 iy  𝑂𝐵⃗⃗ ⃗⃗  ⃗ = 𝑏 o fõ. ms<sfj,ska C, D iy E ,ËHh   𝑂𝐶⃗⃗⃗⃗  ⃗ = 𝑎 + 𝑏 , 

𝑂𝐷 = 
1

2
𝑎 + 𝑏 iy  𝑂𝐸⃗⃗⃗⃗  ⃗ =

1

3
𝑏 mrsos fõ' ;jo F hkq  OD ys uOH ,ËH kï , C,F iy E ,ËHh tal

f¾Çh nj fmkajkak' 

……………………………………………………………………………………………………………………………………
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6) 𝑊 n/;s bks u.l tla fl<jrla isria rM ì;a;shla iam¾Y lrñkao wfkla fl<jr ;sria rM ìula

u;o iam¾Yj iu;=,;;djfha we;'ì;a;sfhys yd ìfuys >¾IK ix.=Kl ms<sfj,ska 𝜇1 iy 𝜇2  fõ'

bksu. iSudldrS iu;=,s;;djfha mj;sk úg "tys ;srig wdk;sh  𝑡𝑎𝑛−1 (
1−𝜇1𝜇2

2𝜇
) nj fmkajkak' 2
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7) A fudag¾ r:h  𝑢 𝑚𝑠−1 fõ.fhka kef.kysrska  𝜃 fldaKhla W;=rg jq osYdjlg iDcq ud¾.hl .uka

lrk w;r  B ;j;a ldrhla  𝑣 𝑚𝑠−1
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8)        
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𝜃 600 

P 2√3𝑁 

4√3𝑁 

rEmfha oelafjkafka wxY=jla u; ls%hd lrk tal;, 
n, moaO;shls' wxY+j iu;=,s;;djfha mj;S kï 
𝑃 iy  𝜃 ys w.hka fidhkak' 

 

  fõ.fhka W;=rg .uka lrhs'  𝑣 > 𝑢cosec    kï, m%fõ.

;s%fldaKhla weo "B g idfmaËj A ys m%fõ.fha úYd,;ajh yd osYdj fidhkak' 

 

𝜃
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9) 𝑂𝑥𝑦 wË moaO;shla wkqnoaOfhka , 5𝑖 + 𝑗  , −9𝑖 + 𝑗 iy  4𝑖 − 2𝑗 hk n, ms<sfj,ska msysgqï ffoYsl 

3𝑖 + 𝑗 , 3𝑖 iy −𝑖 − 3𝑗 jQ ,ËHj,oS ls%hd lrhs'moaO;sh hq.auhlg ;=,H jk nj fmkajd tu hq.aufha

>Q¾Kh yd w;o fidhkak' 
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……………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………… 

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

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………… 

 

10) ir, f¾îh ud¾.hl taldldr  ;ajrKfhka  .uka lrk jia;=jla "tys p,s;fha  10  jk yd 16 jk   

;;amr j,oS ms<sfj,ska 

 

29𝑚 iy  41𝑚 úia:dmk f.jd hhs'fuu wxY=j tys p,s;fha 25 jk ;;amrfhaoS    

.uka lrk ÿr  

 

59𝑚

  

nj m%.;sl iólrK ^p,s; iólrK & weiqrska fmkajkak. 

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

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

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

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………… 

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

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………… 

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

…………………………………………………………………………………………………………………………………… 
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PART B   

 m%YaK  05 g muKla ms<s;=re imhkak' 

 11) fudag¾ r: Odjk ;r.hl tla;rd fudfyd;loS  X fudag¾ r:h oskï lKqfõ isg 1100𝑚 la ÿrloS  

38 .5 𝑚𝑠    l fõ.hlska yd  0.44 𝑚𝑠    l taldldr  ;ajrKhlska  .uka lrhs ' tu fudfydf;aoS u  Y   

fudag¾ r:h  X
  g 220 m la msgq miska  48.4 𝑚𝑠      l fõ.hlska  0.55 𝑚𝑠     l taldldr  ;ajrKhlska    

.uka lrhs ' fuys  i|yka  fudfydf ;a isg X
 

iy Y
 

r:j, p,s;h i|yd m%fõ. ld, m%ia:dr tlu 

igykl w|skak' 

m%ia:dr Ndú;fhka , 

 (i) fuys i|yka fudfydf;a isg  𝑇 ld,hloS  Y fudag¾ r:h u.ska   X  fudag¾ r:h miq lrhs kï "  𝑇     

      u.ska  𝑇  + 180𝑇 − 4000 = 0  iólrKh ;Dma; lrk nj fmkajkak'  

(ii) Y fudag¾ r:h u.ska   X  fudag¾ r:h miq lrk wjia:dfõ  X iy Y r:j, m%fõ. fjk fjku 

      fidhkak' 

(iii) oskqï lKqjg 242m la ÿr ;sìhoS ,Y fudag¾ r:h u.ska   X  fudag¾ r:h miq lrk nj fmkajkak' 

(iv)       p,s; iólrK Ndú;fhka X g jvd ;;amr 1 lg fmr Y oskqï  

       

lKqj miq lrk nj fmkajkak'

 

 12)

 

.

 

OACBhkq iudka;rdi%hls'. Liy

 

M

 

iy

 

BC me;sj, uOH ,ËHh fõ'

 

OL iy 

 AM

 

f¾Ld

  

X

 

ysoS fÊokh fõ' fuys OA = a yd OB = b fõ'

 
        (i)  𝑂𝑋⃗⃗ ⃗⃗  ⃗ = λ (𝑎 +

1

2
𝑏) nj fmkajkak" fuys  λ ∈ R fõ' 

        (ii)  𝑂𝑋⃗⃗ ⃗⃗  ⃗ i|yd ;j;a fujeksu m%ldYkhla ,nd .kak' 

        (iii) tkhska,  𝑂𝑋⃗⃗ ⃗⃗  ⃗ =
4

5
(𝑎 +

1

2
𝑏) nj fmkajkak" 

        (iv)  𝐴𝑋: 𝑋𝑀 fidhkak' 

CX iy OA f¾Ld N ysoS yuqfõ' .iufldaKS ;s%fldaK ms<sn| m%;sM, Ndú;fhka fyda wka whqrlska fyda     

𝑂𝑁⃗⃗⃗⃗⃗⃗ =
2

3
𝑎 nj fmkajkak' 

h' OCiy BD f¾Ld ,ïNl kï   

|𝑎|
2
−

1

2
𝑎. 𝑏 −

3

2
|𝑏|

2
= 0 nj fmkajkak' 

oeka CA mdoh D olajd osla lrkq ,nkafka 𝐶𝐷:𝐷𝐴 = 3: 1 jk mrsos

|𝑏| = 𝛽|𝑎| ,kï yd fuys  𝛽 > 0 iy   𝐴𝑂̂𝐵 = 𝑡𝑎𝑛−1 3

4
  kï,  𝛽 =

−2+√154

15
  nj fmkajkak' 

⃗⃗ ⃗⃗  ⃗⃗⃗ ⃗⃗  ⃗

hkq ms<sfj,ska AC

 

−1 −2

−1 −2

2
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13)  . A kï kejla "W;=rska 600 kef.kysrg jQ osYdjlg 16𝑘𝑚ℎ−1fõ.fhka hd;%d lrhs'tla;rd

fudfyd;l kejg 8 Km la kef.kysrska  B kï fndaÜgQjla  10 𝑘𝑚ℎ−1 l fõ.fhka kejw,a,d .ekSfï

wfmaËdfjka .uka lrhs' 

 (i) kej w,a,d .ekSug fmd<jg idfmaËj fndaÜgqjg hd yels osYd folla mj;sk nj fmkaùug m%fõ. 

    ;s%fldaK tlu igykl w|skak'  

(ii) tu osYd fol w;r fldaKh  𝑐𝑜𝑠−1 (
7

25
) nj fmkajkak' 

(iii) kej w,a,d .ekSug fndaÜgqjg .;jk wju ld<h meh  
4

3+4√3
  nj fmkajkak' 

(iv) osYd fol Tiafia kej we,a,Sug .uka lsrSfïoS we;sjk ld< mr;rh fidhkak' 

(v) kej we,a,Su i|yd fndaÜgqjg ;sìh hq;= wju fõ.h l=ulao@ Tfí ms<s;=r meyeos<s lrkak' 

 

14)  

 

 

 

 

 

 

 

 

 

 

 

15) iudka;r ì;a;s folla Wäka .Eù fkd.Eù hk fia fnda,hla m%lafIam lrkq ,efí'tys m%lafIamK

m%fõ.h 𝑢 o m%lafIamK fldaKh 𝜃 o fõ'fuu ì;a;s fol m%lafIamK ,laIHfha isg ms<sfj,ska 𝑏iy 𝑎 

;sria ÿrlska msysgk w;r Wi ms<sfj,ska  𝑎 iy 𝑏 fõ' 

(i) 𝑎 = 𝑏𝑡𝑎𝑛𝜃 −
𝑔𝑏2

2𝑢2 𝑠𝑒𝑐2𝜃 nj fmkajkak' 

(ii)  ;jo  𝑡𝑎𝑛𝜃 =
𝑎2+𝑎𝑏+𝑏2

𝑎𝑏
 njo fmkajkak' 

(iii) fnda,h fmd<j u; m;s; jk ia:dkhg fojeks ì;a;sfha isg ÿr  
𝑏2

𝑎+𝑏
 nj;a fmkajkak' 

(iv)  𝜃 > 𝑡𝑎𝑛−13 úh hq;= njo fmkajkak' 

 

𝛼 

rEmfha oelafjk mrsos , ialkaOh 𝑀 jk iqug l+[a[hla iqug
;sria ;,hla u; ;nd we;' 𝑚 ialkaOh we;s iqug wxY+jla
l=[a[fha ;srig  𝛼 wdk; u;=msg u; ;nd moaO;sh
ksYap,;djfhka ksoyia flf¾'  

(i) l=[a[fha ;ajrKh  
𝑚𝑔𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛼

𝑀+𝑚𝑠𝑖𝑛2𝛼
 u.ska fokq ,nk nj  

   fmkajkak' 

(ii) wxY+j l=[a[h u; 𝑆 ÿrla .uka lrk úg l=[a[h ;sria  

    ;,h u;  𝑑 ÿrla .uka lrhs kï (1 +
𝑀

𝑚
) 𝑑 = 𝑆𝑐𝑜𝑠𝛼 nj  

    fmkajkak' 

(iii) wxY=j;a "l=[a[h;a w;r m%;sls%hdj  
𝑀𝑚𝑔𝑐𝑜𝑠𝛼

𝑀+𝑚𝑠𝑖𝑛2𝛼
 nj fmkajkak' 

(iv) l=[a[h;a ";sria ;,h;a w;r m%;sls%hdj  
𝑀(𝑀+𝑚)𝑔

𝑀+𝑚𝑠𝑖𝑛2𝛼
 nj fmkajkak' 
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16)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

17) (a) ABCDEF hkq me;a;l os. 𝑎 jQ iúê Ivi%hls' úYd,;aj 𝑃 , 4𝑃 , 2𝑃 , 2𝑃 ,3𝑃 iy 3𝑃 n, ms<sfj,ska  

     𝐴𝐵⃗⃗⃗⃗  ⃗  , 𝐵𝐶⃗⃗⃗⃗  ⃗  , 𝐶𝐷⃗⃗⃗⃗  ⃗   , 𝐷𝐸⃗⃗ ⃗⃗  ⃗  , 𝐸𝐹⃗⃗⃗⃗  ⃗ iy  𝐹𝐴⃗⃗⃗⃗  ⃗  Tiafia ls%hd lrhs' 

         (i) n, moaO;sh hq.auhlg ;=,H jk nj fmkajd "tu hq.aufha úYd,;ajh yd w; fidhkak'. 

         (ii) oeka 𝐹𝐴⃗⃗⃗⃗  ⃗ Tiafia jq 3𝑃 n,h moaO;sfhka bj;a flf¾' tkhska fyda wka whqrlska kj moaO;sfha  

           iïm%hqla; n,fha úYd,;ajh yd  osYdj fidhd iïm%hqla; n,h u.ska oslal, AB f¾Ldj lmk  

           ,laIhg A isg we;s ÿro fidhkak' 

15  3𝑃𝑎

2
        (iii) oeka úYd,;ajh    oËsKdj¾; hq.auhla by; kj moaO;shg tl;= flf¾'túg moaO;sh AB

                ys uOH ,laIHh yryd hkakd jQ ;ks n,hlg yd hq.auhlg W!Kkh fõ kï tu ;ks n,fha  

           úYd,;ajh yd osYdj fidhd hq.aufha úYd,;ajh yd w;o fidhkak' 

 

(b) os. 2𝑎 yd nr  𝑊 jk taldldr AB oKavl A fl<jr rM isria ì;a;shla yd iam¾Yj mj;sk w;r  

    B fl<jrg .eg .ik ,o ieye,a¨ wú;kH ;ka;=jl wks;a fl<jr A g isria f,i by<ska ì;a;sh 

     u; jQ C wp, ,laIHhlg iïnkaO lr we;'oKav ì;a;shg ,ïN isria ;,hl mj;S' 𝐴𝐶̂𝐵 = 300  

      yd  𝐶𝐴̂𝐵 = 1200, kï ì;a;sh yd oKav w;r >¾IK ix.=Klhg ;sìh yels wju w.h  
1

√3
 nj  

    fmkajkak' 

 

 

 

A C 

B 

𝛼 

𝛽 

rEmfha olajd we;s mrsos , nr 𝑊 yd os. 𝑎 jq taldldr" iqug
AB oKavla ;srig 𝛼 fldaKhla wdk;j iu;=,s;;djfha ;nd
we;af;a tys A fldK iqug kd oe;a;la iam¾Y lrñkao" B g
tla fldKla yd A uÜgfïu jQ C ,laIHhg wfkla fldK
.eg.id we;s ieye,a¨ wú;kH ;ka;=jla wdOdrfhks'
;ka;=fõ ;srig wdk;sh 𝛽 fõ' 

(i) rEm igyfka n, ,l=Kq lrkak' 

(ii) ;ka;=fõ wd;;sh fidhkak' 

(iii) kd oe;a; u.ska oKav u; we;s lrk m%;sls%hdj 

     fidhkak' 

(iii) 𝑡𝑎𝑛𝛽 = 2𝑡𝑎𝑛𝛼 + 𝑐𝑜𝑡𝛼 nj fmkajkak 

(iv) 𝐴𝐶 =
𝑎𝑠𝑒𝑐𝛼

2𝑡𝑎𝑛2𝛼+1
 njo fmkajkak' 

(v) 𝛼 =
𝛽

2
 kï ,by; m%;sM, Ndú;fhka 𝛽 = 2𝑡𝑎𝑛−1 (

1

√2
) yd  

     𝐴𝐶 =
√6𝑎

4
 njo fmkajkak' 

√
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