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2 4

9
p   

2

3
p    

)()( 222 qppqxxxg   

pqxxg  2)('  

5x  ,y;   05' g  

052  pq  

)2......(..........52pq  [ (1)  ,y; ,l  

5212 2 r  

512 r  

512 r  

42 r  
2;r   0r   

2

3
p   vdpd; 

2
(2) 2 5

3
q   

53q  

 

 

y  
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(b) a  vdTk; ( )p x  MdJ 3 Mk; gb my;yJ mjdpYk; $ba gbahfTs;s gy;YWg;gp 

vdTk; nfhs;Nthk;. 2)( ax  MdJ )(xp  ,d; fhuzp vdpd; )( ax  MdJ '( )p x ,d; 

fhuzp vdf; fhl;Lf; ,q;F '( )p x  vd;gJ )(xp  ,d; x Fwpj;j ngWjpahFk;. 

x  ,w;F 4 3 2( ) 13 18f x x ax x x b      vdf; nfhs;Nthk;. ,q;F a, b nka;k;khwpypfs.; 

2( 1)x  MdJ )(xf  ,d; fhuzp vdpd; 4,a    8b  ; vdf;fhl;Lf. a, b ,d; NkNy fz;l 

ngWkhdq;fspw;F )(xf  xU NghJk; kiwahf ,Uf;fkhl;lhJ vdf;fhl;Lf. 

)()()( 2 xQaxxP   vd;f. 

,q;F )(xQ  vd;gJ gb 1 my;yJ mjdpYk; $ba gy;YWg;gpahFk;.  
x Fwpj;J tifapl  

2'( ) ( ) '( ) ( ).2( ) '.1p x x a Q x Q x x a     

)](2)('))[(()(' xQxQaxaxxp   

)(' xp  ,w;F )( ax  fhuzp. 
 

bxxaxxxf  1813)( 234
.............(∗) 

2)1( x  fhuzp   )1( x  fhuzp. 
(1) 0f   

018131  ba  

     4ba ......................(1) 

(∗) I x  Fwpj;J tifapl  

182634)(' 23  xaxxxf  
)1( x fhuzp 0)1(' f  

0182634  a  
                      4a  
 
(1) 8b               
 

(∗)
4 3 2 2 2( ) 4 13 18 8 ( 1) ( )f x x x x x x x qx r          vd;f. 

))(12(818134 22234 rqxxxxxxxx   

  2243  qqx   

[khwpyp]   8 r  

)82()1()( 22  xxxxf  

 )7)1()1()( 22  xxxf  

( ) 0f x   
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12. (a) Ie;J rpWtd;fs;> ehd;F rpWkpfs;> %d;W Mrpupau;fs; vd nkhj;jkhfg; gd;dpuz;L Ngiuf; 
nfhz;l FOkj;jpypUe;J gj;Jg; Ngiuf; nfhz;l FO njupe;njLj;jy; Ntz;Lk;. gpd;tUk; 

re;ju;g;gq;fspy; Mf;fg;glf;$ba FOf;fspd; vz;zpf;ifiaf; fhz;f. 

(i) vtuhtJ 10 Ngu;. 

(ii) FOf;fspy; ehd;F rpWtd;fs;> ehd;F rpWkpfs;> ,uz;L Mrpupau;fs; ,lk; ngWk; 
tz;zk;. 

gFjp (ii) ,y; njupe;njLf;fg;gl;l Fwpj;j xU FOit> ,U rpWtd;fs; mLj;jLj;J 
mkuhkYk;> ,U Mrpupau;fSk; xd;whf mkuf; $bajhfTk; ,Uf;f vj;jid topfspy; xU 
epiuapy; mku;j;jyhk;? 

 

.     (i)  !10!2

!12
10

12


C

 

        66  
 

 (ii) 2

3

4

4

4

5 CCC   

   5 1 3    

     15  
 

 

 

 

 

 

 

 

   !4)!2!5( 4

6  C  

    86400  
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

G G G G TT 
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(b) 1 2 3 ...U U U    vDk; njhlupd; n cWg;Gf;fspd; $l;Lj;njhif nS MdJ, 
kn

n
Sn


  

My; jug;gLfpwJ; ,q;F k khwpyp. mj;Jld; 
3

3

4
S   vdTk; jug;gbd; 1k  vdf;fhl;b, 

r   ,w;F 
)1(

1




rr
U r  vdf;fhl;Lf. 

vy;yh r   ,w;Fk; 2(1 )r rV r r U    vdf; nfhs;Nthk;. vy;yh r  ,w;Fk; 

1

222









r

DrCr

r

BAr
Vr  Mf ,Uf;fj;jf;fjhf ,A ,B ,C D  Mfpa nka;k; 

khwpypfisf; fhz;f.  

,jpypUe;J my;yJ NtWtpjkhf, n   ,w;F 
1

1)1(
2

2

1 




 n

n
V

n

r

r  vdf;fhl;Lf. 

,jpypUe;J, Kbtpy; njhlu; 


1r

rV  xUq;fhJ vdf;fhl;Lf. 

kn

n
Sn


  

k
Sn




3

3
3 3  

          
k


3

3

4

3
 

                1k  

1


n

n
Sn  

    
2

1
11  SU  

    1;r r rU S S   2r   

   
r

r

r

r )1(

1





  

   
rr

rrr

)1(

)1)(1(2




  

   
)1(

1




rr
U r  

     

rr UrrV )1( 2  

    
1

222









r

DrCr

r

BAr
Vr  
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  2 2

2
( 1)( ) 2

(1 )
( 1)

r

r Ar B r Cr r D
r r U

r r

    
   

  

)1(

)()2()(

)1(

1
)1(

23
2









rr

BrDBrArCA

rr
rr

 

                 
2 3 21 ( ) ( 2) ( )r r A C r A r B D r B           

       

      CAr  0][ 3
 

       21][ 2  Ar        CA  11  

         DBr  1][  

 khwpyp DB  21  
/ A = 1, B = 1, C = −1, D = −2 

2 21 2 2

1
r

r r r
V

r r

   
 


 

                           

2 21 ( 2 2

1

r r r

r r

  
 


 

2 21 ( 1) 1

1
r

r r
V

r r

     
    

   
 

( ) ( 1);rV f r f r    ,q;F
r

r
rf

1
)(

2 
  

   1r   1 (1) (2)V f f   

         )3()2(2 2 ffVr   

         )4()3(3 3 ffVr   

 

   )()1(11 nnn ffVnr    

         )1()(  nnn ffVnr  

 

$l;l 



n

r

nr ffV
1

)1()1(  

                 
 























1

11

1

11
2

n

n
 

             

2

1

( 1) 1
2

1

n

r

r

n
V

n

 
 


  

             

2

2

1

1 1
1

2
1

1

n

r

r

n
n n

V

n



  
   

    
 
 

 

  





n

r

rVn
1

 

/ xUq;fhJ 
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13. (a) jhak; A
1 2

1 0

 
  

 
  vdpd; A2 If; fhz;f.  

,    nka;k; khwpypfshf ,Uf;f A2  A  I   O  vdf;nfhs;Nthk;. ,q;F I, O vd;gd 

KiwNa 2 x 2 myFj;jhaKk;> g+r;rpaj;jhaKkhFk;. 1,    2   vdf;fhl;b, A3 I 

ca;j;jwpf. 

1 2

1 0
A

 
  

 
 

AAA .2   

      
1 2 1 2

1 0 1 0

  
   

   
 

      
1 2 2 0

1 0 2 0

  
  

    
 

         
2

1 2

1 2
A

 
  

  
 

       02  IAA   

1 2 1 2 1 0 0 0

1 2 1 0 0 1 0 0
 

       
          

         
 

1 2 2 0 0

1 2 0 0

  

 

     
    

     
 

101    

  202    
 

022

01








       ,r;rkd;ghLfs; 1,   2  jpUg;jp nra;fpd;wd.  

 
1,   2   

 
022  IAA  
IAA 22   

)2(. 2 IAAAA   
3 2 2A A AI    

AAA 223   

       
1 2 1 2

2
1 2 1 0

   
    

     
 

3
3 2

1 2
A

  
  

 
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(b) z  vdf; nfhs;Nthk;. 1 1z    MFkhWs;s z  ,d; xOf;if Mfz; tupg;glj;jpy; 

tiuf. arg
6

z


  vdpd; z  tiff;Fwpf;Fk; Gs;sp P  I mNj tupg;glj;jpy; Fwpj;J, 3z   

vdf;fhl;Lf. 
( 1)z   vDk; rpf;fnyz; tiff;Fwpf;Fk; Gs;sp Q I mNj Mfz; tupg;glj;jpy; Fwpj;J 

mjd; kl;L> tPriy vOJf. 

( 1)z z   vd;w rpf;fnyz; mwf;fw;gidahdJ vdf;fhl;b, mijf; fhz;f. 

R vd;gJ 
1

( 1)
3

z z   vd;gjhy; tiuaWf;fg;gLk; rpf;fnyz;iz tifFw;pf;Fk; 

Gs;spahFk;. 

0

1
( 1) ( 1)

3
z z z z     vd;gjhy; tiuaWf;fg;gLk; rpf;fnyz; 0z  If; fhz;f. 

0z  tiff;Fwpf;Fk; Gs;sp S vd;f. 

Q, R Mfpa Gs;spfis gpwpnjhU Mfz; tupg;glj;jpy; Fwpj;J> ,jd; %yk; S ,d; 
jhdj;ij mNj tupg;glj;jpy; Fwpf;f. 

tan 2 3
12


   vd;gij ca;j;jwpf. 

1 1z    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
z OP  

1cos 2
6

 
  
 

 

3z   

 

Im(z) 

Re(z) O 2 

Q(z-1) 

P(Z) 

C(1,0) 
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1 1

arg( 1)
3

z OQ

z


  

 
 

Consider  

arg ( 1) arg arg( 1)z z z z     

     
6 3

 
   

arg ( 1)
2

z z


   

( 1)z z  vd;gJ mwf;fw;gid.  

( 1) 1z z z z    

13  

3  

( 1) 3z z i    

 
 

                                                      

i
2

3

2

1


 

0

1
( 1) ( 1)

3
z z z z     

ii 















2

3

2

1
 

 
0

3 21

2 2
z i S


    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

N 

Im(z) 

Re(z) 

S(z0) 

Q(z-1) 

1

 3
z(z-1) →R 

𝜋

3
 

 

𝜋

12
 

 

𝜋

12
 

1
( 1) , 1 1 Cos Sin

3 33
z z i R z i

  
       

 
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ONS ,y; 0

0

Re( )
tan

12 Im( )

z

z


  

          

1

2

3 2

2


 
 
 

 

                        tan 2 3
12


   

 

(c) ,n m   vdf; nfhs;Nthk;. cos sin cos sin
12 12 12 12

n m

i i
      

      
   

 vdpd; 

kmn 1211   vdf; fhl;Lf. ,q;F 2,k    4,  6,...  
 

     cos sin cos sin
12 12 12 12

n m

i i
      

      
   

 

cos sin cos sin
12 12 12 12

n m

i i
   

 
      

           
      

 

    
11 11

cos sin cos sin
12 12 12 12

n m

i i
      
     

   
 

 
11 11

cos sin cos sin
12 12 12 12

n n m m
i i

          
          

       
 

 

 

11 11
cos sin 1

12 12 12 12

n m n m
i

      
       

   
 

11 11
cos sin 1

12 12

n m n m
i 

    
     

   
 

11 11
cos 1,sin 0

12 12

n m n m
 

    
    

   
 

 

 






 


12

11 mn
,d; ,ul;il klq;F  

11
; 2, 4, 6,..........

12

n m
k k 

 
      

 
 

kmn 1211   

 

 

11 11
cos sin

12 12
1

cos sin
12 12

n n
i

m m
i

 

 

   
   

    
   

   
   
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14. (a) , ,a b c  vdTk; cb   vdTk; nfhs;Nthk;.  ,x b c   ,w;F 
3

( )
( )( )

x a
f x

x b x c




 
 

vdf; nfhs;Nthk;. 

)(xfy   ,d; tiugpd; epiyf;Fj;J mZFNfhLfs; 0,x  1x   vdj;jg;gl;Ls;sd. cb,

Mfpatw;wpd; ngWkhdq;fis vOJf. 

)(xf  ,d; ngWjp '( )f x  If; fz;L> epiyahd Gs;spfspy; x  MdJ 23 2 0x ax a    

vDk; rkd;ghl;ilj; jpUg;jpahf;Ffpd;wJ vdf;fhl;Lf. 1x    ,y; xU epiyahd Gs;sp 

cz;L vdj;jug;gbd; a ,d; ngWkhdj;ijf; fz;L, kw;iwa epiyahd Gs;spiaf; fhz;f. 

cba ,,  ,d; ngWkhdq;fspw;F )(xf  ,d; mjpfupf;Fk;> FiwAk; Mapilfisf; fhz;f. 
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0 0C N r  

5
1

)1(54)2(

2







m

mm
 

1517 2  mm  

  )1(2517 22
 mm  

0241424 2  mm  

012712 2  mm  

0)43)(34(  mm  

3 4

4 3
m or   

1

3

4
m ml   

/ kw;wa njhlyp 2l  ,d; gbj;jpwd; 
4

3
   

u = 0 ,d; gbj;jpwd; 
4

3
   

/ NfhL 0//2 ul  

 

 

 

 

 

 

 

 

 

4m -3 

3m +4 
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17. (a)    ,w;F 2 2sin cos 1    vdf;fhl;Lf. 

,jpypUe;J, k xw;iw vz;zhf ,Uf;f 
2

k


   ,w;F 2 2sec 1 tan    vdf;fhl;Lf.  

3 2tan 3tan sec 2x x x    vDk; rkd;ghl;bd; x ,d; jPu;Tfis ]2,0[   vDk; Mapilapy; 

fhz;f. 

                                   y 

 

 

 

 

 

 

 

 

 

 
222 ryx   

sin
y

r
   

cos
x

r
   

Consider 
2 2

2 2

2 2
sin cos

y x

r r
     

            
2

22

r

xy 
  

             1  
 

2 2sin cos 1    
2 2

2 2 2

sin cos 1
;

cos cos cos

 

  
  

2


   ,d; xw;iw klq;F. 

2 2tan 1 sec     

 
 
 

x 

P(x,y) 
y 

x O 

r 

θ 
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2 2sec 1 tan    
3 2tan 3tan sec 2x x x    

         21 tan 2x    
2 2

tan 3 3tan tanx x x          

tan 1;x  2tan 3 0x   

tan tan
4

x


  

;
4

x n


   n  

0
4

n x


    

5
1

4 4
n x

 
      

     
5

,
4 4

x
 

   

 

(b) CBA ,, vDk; %d;W Nfhzq;fs; 
2

A B C


    MFkhWs;sd. sin( ) cosA B C   vdTk; 

cos( ) sinA B C   vdTk; fhl;Lf. 

cot cot cos cos cosA B C ecA ecB   vdTk; cot cot 1 sin cos cosA B C ecA ecB   vdTk;  

ca;j;jwpf.  

,jpypUe;J, cot cot cot cot cot cotA B C A B C    vdf;fhl;Lf. 

2
A B C


     

sin( ) sin
2

A B C
 

   
 

  

sin( ) cosA B C    

cos( ) cos
2

A B C
 

   
 

 

cos( ) sinA B C   

cos cos
cot cot

sin sin

A B
A B

A B
    

          
sin cos cos sin

sin sin

A B A B

A B


  

          
sin( )

sin sin

A B

A B


  

          
cos

sin sin

C

A B
  

cot cot cos .cos .cosA B C ecA ecB   ..............(3) 
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Consider 
cos cos

cot cot 1 . 1
sin sin

A B
A B

A B
    

  
cos cos sin sin

sin sin

A B A B

A B


  

 

cos( )
cot cot 1

sin sin

A B
A B

A B


  ................(4) 

cot cot 1 sin cos cosA B C ecA ecB    

cot cot cot cot cot cotA B C A B C    

   cot cot cot cot cot cotA B C A B C     

 cos cos cos cot 1 sin cos cos cotC ecA ecB C C ecA ecB C    ; from (3),(4) 

cos cos cos cot cot cos cos cosC ecA ecB C C C ecA ecB     

0  

cot cot cot cot cot cot 0A B C A B C      
 cot cot cot cot cot cotA B C A B C    

 

(c) x  ,w;F 
1 1tan tan ( 1)

4
x x

     Ij; jPu;f;f. x ,w;F ngwg;gLk; nghUe;jhj ngWkhdk; 

vr;rkd;ghl;bd; jPu;thf ,Uf;Fk;? 

 

1 1tan tan ( 1)
4

x x
      

1tan ,x   1tan ( 1)x    vd;f 
tan ,x   1 tanx    

4


    

tan( ) tan
4


     

1
tantan1

tantan









 

1
)1(1

)1(







xx

xx
 

2112 xxx   

022  xx  

0)2)(1(  xx  

1x  2or   

x = 2 MdJ rkd;ghl;ilj; jpUg;jp nra;atpy;iy. 
x =1 MdJ rkd;ghl;ilj; jpUg;jp nra;fpwJ.  
/ x =1 

  x = 2 vd;gJ 1 1tan tan ( 1)
4

x x


       ,d; jPu;thFk;. 
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  1. Xu; xg;gkhd fpilNkir kPJ xNu Neu;NfhL topNa KiwNa 2 ,u u  

Mfpa fjpfSld; glj;jpy; fhl;lg;gl;lthW xNu jpirapy; ,aq;Fk; 

, 2m m  jpzpTs;s ,A B  vd;Dk; ,U Jzpf;iffs; a  ePsKs;s 

,Nyrhd ePl;lKbahj ,ioapdhy; njhLf;fg;gl;L Neubahf 

NkhJfpd;wd. A  ,w;Fk; B  ,w;FkpilNa cs;s kPsikTf;Fzfk; e  MFk;. NkhJiff;Fg; gpd;du; 

,A B  Mfpatw;wpd; Ntfq;fisf; fz;L> ,ioahdJ ,Wf vLf;Fk; Neuk; 
3a

u
 vdj;jug;gbd; 

1

3
e =  

vdf; fhl;Lf.  

 

 

 

njhFjpf;F  I mv→ =  

                                        
1 2

1 2

0 2 ( .2 2 )

2 4

mv mv m u mu

v v u

= + − +

+ =
 

  ep.g.tp  ( )2 1 2v v e u u− = −  

        2 1v v eu− =  

  ① & ②   

               

( )

( )

2

1

4
3

2
2

3

u
v e

u
v e

= +

= −

 

, 2 1

3

1

3

B AV v v

eu

a a

eu u

e

= +

=

=

=

 

  

 
  

   

25 

5 

5 

5 

5 

5 
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  2. xU fpilj;jiuf;F NkNy J}uk; 
2

a
 ,y; cs;s xU Gs;sp A  

,ypUe;J fpilAld; Nfhzk; 
3


 ,y; njhlf;f Ntfk; 

3u ga=  cld; xU Jzpf;if vwpag;gLfpd;wJ. cUtpw; 

fhl;lg;gl;Ls;sthW xd;wpypUe;njhd;W fpilj;J}uk; d  ,y; 

,Uf;Fk; 
3

2

a
 cauk; cs;s ,U epiyf;Fj;Jr; Rtu;fSf;F 

kl;Lkl;lhf Nkyhfj; Jzpf;if nry;fpd;wJ vdpd; 
3

2
d a=  

vdf; fhl;Lf.  

 

 

 

  

5 

t=t1 

5 

5 

5 

5 

[gf;. 3 Ig; ghu;f;f 

 

t=t2 B C 

25 

( )

( )

( ) ( )

( )

2

2

2

1 2

1 2

2

2

2 1

2

2

2 1

2 1 2 1

2 1

1

2

1
sin

3 2

3 2 0

3

2

3 2
4

3 8
.3

cos
3

1
3 .

2

3

2

S ut at

a u t gt

gt ut a

u
t t

g

a
t t

g

u a
t t

g g

a
ga

g g

a
t t

g

a
t t t t

g

B C S ut

d u t t

a
ga

g

a





 = +

= −

− + =

+ =

=

 
− = −   

 

= −

− =

− = 

→ → =

= −

=

=
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  3. cUtpw; fhl;lg;gl;Ls;sthW KiwNa , 2 , 3m m m  jpzpTfis cila , ,P Q R  

vd;Dk; %d;W Jzpf;iffspy;> fpilAld; 
6


 rha;tpYs;s xU xg;gkhd 

rha;jsj;jpd; cr;rpapy; epiyg;gLj;jg;gl;Ls;s xU rpwpa xg;gkhd fg;gpf;F 

Nkyhfr; nry;Yk; xU ,Nyrhd ePl;lKbahj ,ioapdhy; ,Q R  njhLf;fg; 

gl;Ls;sd. mj;Jld; P  ck; Q  ck; NtnwhU ,Nyrhd ePl;l Kbahj ,io 

apdhy; njhLf;fg;gl;Ls;sd. ,iofs; ,Wf;fkhf ,Uf;Fk; NghJ njhFjp 

Xa;tpypUe;J tpLtpf;fg;gLfpd;wJ. R  ,d; Mu;KLfiyj; Jzptjw;Fg; Nghjpa rkd;ghLfisg; ngWf.   

 

 

 

 

 

 

2

2 1

1

3 3

2 cos 2
3

cos
3

F ma

R mg T mf

Q T T mg mf

P T mg mf





=

 − =

− − =

− =
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  4. 100 kg  jpzpTs;s xU fhu; fpilAld; rha;T 
6


 If; nfhz;l xU Neu; tPjp topNa 22ms−  vd;w 

xU khwh Mu;KLfYld; Nky;Nehf;fp ,aq;Ffpd;wJ. mjd; ,af;fj;jpw;F xU khwhj;jil 700N  

cs;sJ. fhupd; Ntfk; 15 ms−  MfTs;s fzj;jpy; vQ;rpdpd; tYitf; fhz;f.  

 xU Neu;f;fpilg; ghij topNa vQ;rpd; mNj tYtpy; njhopw;gLk; NghJ fhuhdJ 21 ms−  

Mu;KLfYlDk; 110 ms−  Ntfj;JlDk; ,aq;Fk; vdpd; fhupd; ,af;fj;jpw;fhd jiltpiriaf; 

fhz;f. (<u;g;gpyhd Mu;KLfy; 210g ms−=  vdf; nfhs;f.) 

 

 

 

700 100 cos 100 2
3

1400

1400 5

7000

F ma

F g

F N

P FV

P

P w



=

− − = 

=

=

= 

=

 

 

 

 

 

 

 

1

1

1

7000 10

700

100 1

600

P FV

F

F N

F ma

F R

R N

=

= 

=

→ =

− = 

=
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  5. cUtpw; fhl;lg;gl;lthW jpzpT m  I cila xU Jzpf;if P  MdJ 

ePsk; 2a I cila Xu; ,Nyrhd ePl;lKbahj ,ioapdhy; xU epiyj;j 

Gs;sp A  ,w;F ,izf;fg;gl;Ls;sJ. NtnwhU ,Nyrhd ePl;lKbahj 

,ioahdJ P  ,w;F ,izf;fg;gl;L epiyg;gLj;jg;gl;l xU rpW tisak; B  

apD}L nrd;W kWKidapy; m  jpzpTila Jzpf;if Q  If; fhTfpd;wJ. 

Q  ehg;gj;jpy; ,Uf;f ˆ ˆ
6

APO BPO


= =  MFkhW P  ahdJ 
3

2

g

a
 vDk; 

Nfhz Ntfj;Jld; O ,id ikakhfTila xU fpil tl;l ,af;fj;ij 

Mw;Wk; vdpd; 2 =  vdf; fhl;Lf.  

 

 

 

 

 

 

( )

( )

( )

( )

( )

2

2

1 2

1 2

1 2

1

1

1 2

cos 2 cos
6 6

3
2

2

3

3

3 1

sin sin 0
6 6

3 1 2 0

2

Q T mg

P F ma

T T m a

g
T T a m

a

T T mg

T mg mg

T mg

T T mg

mg mg mg

 
 









 


 



 =

 =

 
+ =  

 

+ = 

+ =

= −

= −

 − − =

− − − =

=
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𝜋
6ൗ  
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6ൗ  
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𝑇1 
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  6. ˆ
2

AOB


=  MFkhW cw;gj;jp O Fwpj;J Gs;spfs; ,A B  ,d; jhdf;fhtpfs; KiwNa 

(2 ), ( 2 )a b a b− +  MFk;. AB  ,d; eLg;Gs;sp C  MFkhW OC  I ,a b  Mfpatw;wpd; rhu;gpy; 

fz;L> ,jpypUe;J ( )2 22 5

4
a bOC = +  vdf; fhl;Lf.  

 

( )

1
2

2

1
2 2 2

2

3 1

2 2

OC OA AC

a b AB

a b a b a b

a b

= +

= − +

= − + + − −  

= +

 

 

( ) ( )

( )

( ) ( )

( )

2

2 2

2 22

2 2 2 22

2 22

.

3 1 3 1
.

2 2 2 2

1
9 3 . 3 .

4

1
9 6 .

4

2 . 2 0

1
9 4 4

4

5

4

OC OC OC

a b a b

a a b b a b

OC a b a b

OB OA a b a b

OC a b b a

OC a b

=

   
= + +   
   

 = + + +
 

 = + +
 

⊥  + − =

 = + + −
 

= +

 

  

5 

5 

5 

5 
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  7. : 3:1AG GB =  MfTs;s 2w epiwAila Nfhy; AB  MdJ 

fpilAld;   rha;tpy; ,Uf;FkhW AB  apd; eLg;Gs;sp C  
MdJ epiyahd xg;gkhd Nfhs Nkw;gug; gpidj; njhl;Lf; 

nfhz;Ls;sJ. Nfhypd; Kid A  apy; w  epiw ,izf;fg; 

gl;L kw;iwa Kid B  ahdJ xU xg;gkhd fpilj;jsj;jpy; 

itf;fg;gl;L B  apy; gpuNahfpf;fg;gLk; xU fpil tpir P  

apdhy; Nfhy; AB  ehg;gj;jpy; Ngzg;gLfpwJ. (cUitg; 

ghu;f;f) fpilj;jsj;jpdhy; Nfhypw;F Kid B apy;  cs;s  

nrt;td; kWjhf;fk; R  vdpd; cotP R =  vdf; fhl;Lf. ,q;F 

G  MdJ Nfhy; AB  ,d; GtpaPu;g;G ikakhFk;.  

 

 

 

4AB a=  vd;f 

3AG a

GB a

=

=
 

 

 

Kiw I 

2

2

: sin

cos 3

2 2 cos 4 cos 0

3 cos

3 sin cos

3 3 cos

3 sin

cot

cot

AB s p

R s w

B s a w a w a

s w

P w

R w w

R w

P

R

P R





 



 









− → =

 + =

 −  −  =

=

=

= −

=

=

=

 

 

Kiw II 

2 sin 2 cos 2 cos 2 cos 0

sin cos

cot

AB C

P a w a R a w a

P R

P R

   

 





 +  −  −  =

=

=

  

 

 

 

 

 

 
 

5 

5 

5 

5 

5 

𝑤 

2𝑎 

𝐶 

𝐴 𝑆 

𝑎 𝜃 
𝐺 

2𝑤 

𝑎 
𝑅 

𝑃 
𝐵 

𝜃 
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  8. glj;jpy; fhl;bathW 2a ePsKk; w  epiwAk; cila xU rPuhd Nfhy; 

AB  ,d; Kid A  MdJ xU fulhd fpilj;jiu kPJ> AB  

fpilAld; Nfhzk; 
6


 mikf;FkhW itf;fg;gl;L kWKid B  apy; 

,izf;fg;gl;l fpilAld; Nfhzk; 
3


 mikf;Fk; xU ,Nyrhd ePsh 

,ioapd; kWKid xU epiyj;j Gs;sp C  Ald; ,izf;fg;gl;L Nfhy; 

ehg;gj;jpy; cs;sJ. ,ioapy; cs;s ,Oitiaf; fz;L 3   vdf; 

fhl;Lf. ,q;F   MdJ NfhYf;Fk; fpilj;jiuf;Fk; ,ilapyhd 

cuha;Tf; Fzfk; MFk;. 

 

 

: cos cos 2 sin sin 2 cos 0
6 3 6 3 6

3 3 1

2 2 2

3

2

sin
3

4

3
cos

3 4

AB A W a T a T a

W
T T

W
T

R T W

W
R

W
F T

    





−  +  −  =

=  − 

=

 + =

=

 = =

 

rkepiyf;F 

3
4

4

3

F

R

w

w












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  9. ,A B  Mfpad xU khjpupntsp   ,d; ,U epfo;Tfnsdf; nfhs;Nthk;. 
1 3

( ) , ( ) ,
5 10

P A P B= =  

( )
1

/ '
7

P A B =  vdj; jug;gbd; ( ) ( ) ( ), ' ' , ' / 'P A B P A B P B A   Mfpatw;wpidf; fhz;f. ,q;F 

' , 'A B  Mfpad KiwNa ,A B  Mfpatw;wpd; epug;G epfo;r;rpfisf; Fwpf;fpd;wd.  

 

( ) ( ) ( )

( )
( )

( )

( ) ( )

( )

( )

( ) ( )

( )

( )
( )

( )

( )

( )

( ) ( ) ( )

1 3 1
, , /

5 10 7

/ '

1

37
1

10

1 1

10 5

1

10

1

1
1

10

9

10

1
1

5

1

4

5

1 [

4

5

1 3 1
1

5 10 10
4

5

3

4

P A P B P A B

P A B
P A B

P B

P A P A B

P A B

P A B

P A B P A B

P A B

P A B
P B A

P A

P A B

P A B

P A P B P A B

= = =


=



− 
=

−

= − 

 =

  = 

= − 

= −

=

 
  =




=

−

− 
=

− + − 
=

− − +

=

=

  

5 

5 

5 

5 

5 

25 
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  10.20 tPjpfspd; ePsq;fs; x  iky;fspy; msf;fg;gl;L mJ njhlu;ghd juTfs; 
20

1

320,i

i

x
=

=  

20
2

1

5300i

i

x
=

=  vdj; jug;gl;Ls;sd. tPjp xd;wpd; ,il ePsj;ijf; fz;L epak tpyfy; 3 vdf; 

fhl;Lf.  

 tPjp xd;wpd; ePsk; 1.5y x=  vDk; cU khw;wj;jpdhy; fpNyh kPw;wUf;F khw;wg;gLk; vdpd; y  ,d; 

,iliaAk; epak tpyfiyAk; ca;j;jwpf.  

 

 

(10) 
20 20

2

1 1

320, 5300i i

i i

x x
= =

= =   

        ,il 

20

1

i

i

x

x
n

==


 

                      

320

20

16

=

=

 

epak tpyfy; 

20
2

21

i

i

x

x
n

== −


 

           
25300

16
20

3

= −

=

 

1.5

1.5

1.5 16

24

1.5

1.5 3

4.5

y x

y x

y x

 

=

=

= 

=

=

= 

=

 

  

5 

5 

5 

5 

5 

25 
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𝑡1 𝑡 𝑡 𝑡 

 

𝑢 

𝑉 

𝑤 

𝑣 

 

 

 

 

  

  

 

 

         11.( a ) xU Neu;f;fpil tPjpapy; cs;s xU Gs;sp A  apypUe;J 
2

v
 vDk; Ntfj;Jld; gazj;ij 

Muk;gpf;Fk; xU fhu; P  ahdJ mt; Ntfj;Jld; t  Neuj;jpw;F ,aq;fp gpd; 2 f  vDk; rPuhd 

Mu;KLfYld; gazpf;fpd;wJ. fhu; P  ahdJ A  apy; gazj;ij Muk;gpf;Fk; mNj fzj;jpy; fhu; 

Q  MdJ AapypUe;J v  vDk; Ntfj;Jld; gazj;ij Muk;gpj;J f  vDk; rPuhd mku;KLfYld; 

2t  Neuj;jpw;F ,aq;fp (2 )u u v  vDk; Ntfj;ijg; ngw;W gpd;du; mJ 2 f  vDk; rPuhd 

mku;KLfYld; ,aq;fp me;Neu;f;fpil tPjpapy; AB d=  MFkhWs;s Gs;sp B apy; Xa;tilfpd;wJ. 

fhu; Q  Xa;tilAk; fzk; tiu ,P Q  Mfpatw;wpd; ,af;fq;fSf;fhd Ntf-Neu tiuig xNu 

tupg;glj;jpy; gUk;gbahf tiuf.  

 ,jpypUe;J> Q  Xa;tilAk; fzj;jpy; P  ,d; Ntfk; 
3

2

v
 vdf; fhl;Lf. ,g;NghJ 

3

2

u
v =  vdj; 

jug;gbd; Q  MdJ B  ,id milAk; fzj;jpy; P  ,w;Fk; Q  ,w;Fk; ,ilg;gl;l J}uk; 
2

d
 

vdf; fhl;Lf. 

5 

10 

5 

5 

5 

5 

5 

[gf;. 12 Ig; ghu;f;f 

 

Part B 

 

P  

Q  

1

1

1

2

2

22

2
2 2

2
2

2

2

2

3

2

3 3
2

2 2

2
2

4

u
f

t

u
t

f

vw
f

t t

uvw f t
f

vw ft u

v u
f

t

v u ft

v
w v

v
w

u u
v u ft

u
ft

u
t

f

=

=

−
=

+

 
− = + 

 

= + +

−
=

− =

= +

=

=  = +

=

=
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 Q nrd;w J}uk;   1

1 1
( ) 2

2 2
v u t t u= +  +       

               
2

2

1 3 1
2

2 2 2 2

5
2

2 2 2

7

8

u u
d u t u

f

u u u
d

f f

u
d

f

 
= +  +   

 

=  +

=

                                                

P nrd;w J}uk;   1

1
( )

2 2 2

v v
t w t t

 
= + + + 

 
 

              

2

2

2

1 3 2

2 2 2 2 2

3

2 2 2 2

2 4 2

3 1 3

8 2 2 2

21

16

3

2

vwv v v
t

f

v v v v
t

f

v u v

f f

u u u

f f

u

f

d

− 
= + + 

 

 
= + − 

 

=  +

 
=  +  

 

=

=

                                      

Q  MdJ B ,id milAk; fzj;jpy; P ,w;Fk; Q ,w;Fk; ,ilg;gl;l J}uk;  
3

2
d d= −  

                                                              
2

d
=  

 90 

5 

5 

5 

5 

5 

5 

5 

5 

    (b) xU g]; tz;bahdJ 120 ms−  vDk; rPuhd Ntfj;Jld; Nkw;F Nehf;fpr; nry;fpd;wJ. ghjrhup xUtupy; 

,Ue;J njw;fpw;F 
3


 Nfhzk; fpof;Nf 200 m J}uj;jpy; g];tz;b cs;s fzj;jpy;> g]; tz;bapid 

,ilkwpf;Fk; Nehf;fpy; ghjrhup 
110 2 ms−  vDk; rPuhd Ntfj;Jld; xU Neu;Nfhl;Lg; ghijapy; 

,aq;Ffpwhu;. g];tz;bapid ,ilkwpg;gjw;F ghjrhup ,U jpirfspy; xd;wpy; nry;yyhk; vdf; fhl;b> 

,t;tpU jpirfSf;FkpilNa cs;s Nfhzk; 
2


 vdf; fhl;Lf.  

  ,t;tpU jpirfspYk; ghjrhup g];tz;bapid ,ilkwpf;f vLf;Fk; Neuq;fspw;fpilapyhd        
tpj;jpahrj;ijf; fhz;f.  
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ghjrhup-P     g];tz;b-B 

1 1

, , ,

, , ,

1

20 10 2

10 2 20

B E P E P B

P B P E E B

V ms V ms V

V V V

ms

− −

−

= = =

= +

= +→

 

 

ghjrhup g];tz;bapid ,ilkwpg;gjw;F 𝐿𝑁,⃗⃗ ⃗⃗ ⃗⃗   𝐿𝑄⃗⃗⃗⃗  ⃗ Mfpa  

,U jpirfspy; nry;yyhk;.  

( )

1 2

2
2 2

20sin 10
6

10 2 10

10

ˆ ˆ
4

MQ w MN w

LR

QR

QR

LR QR

QLR NLR





= =

= =

= −

=

=

 = =

;  

/,U jpirfSf;Fk; ,ilNaahd Nfhzk ; ˆQLN=  

                                  4 4

2

 



= +

=

 

( )

( )

( )

( )

( )

( )

1

1

1

2

1

2

1

1

1

1

2

2

2

2

20cos 10
6

10 3 1

20cos 10
6

10 3 1

200

200

10 3 1

10 3 1

200

200

10 3 1

10 3 1

w

w ms

w

w ms

t
w

t

t s

t
w

t

t s





−

−

= −

= −

= +

= +

=

=
−

= +

=

=
+

= −

 

𝜋

3
 

𝜋

3
 

𝑀 

𝜋
3ൗ  𝑄 

𝑅 

10ξ2 

𝑤2 

10ξ2 

𝐿 

𝑁 

𝜋
6ൗ  

20 

10 

10 

5 

5 

5 

5 

5 

5 

5 

[gf;. 14 Ig; ghu;f;f 

 

 

 

 

 



-14- 
 

 

AL/2024/10/T-II 

 

 

 

6

  

6


 

3m  

D  

F  

E  

(4 )R m  ( )P m  

( )Q m  

B  

C  

(2 )S m  

A  

 

𝐹 

,U jpirfspYk; ,ilkwpf;f vLf;Fk; Neutpj;jpahrk ; 1 2t t= −  

                                  ( ) ( )10 3 1 10 3 1

20s

= + − −

=

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

12.( a ) jpzpT 3 m  I cila Xu; xg;gkhd rPuhd Fw;wpapd; 

GtpaPu;g;G ikaj;jpD}lhfTs;s epiyf;Fj;Jf; FWf;F 

ntl;L ABCDE cUtpw; fhl;lg;gl;Ls;sJ. AE  If; 

nfhz;Ls;s Kfk; fpilAld; 
6


 rha;tpYs;s xg;gkhd 

rha;jsj;jpd; kPJ itf;fg;gl;Ls;sJ. AB  ck; CD ck; 
mtw;iwf; nfhz;Ls;s Kfq;fspd; mjpAau; 

rupTf;NfhLfshFk;. NkYk; ˆ , 2
6

BAE CD a


= =  MfTk; 

,AB CD  vd;gd xd;Wf;nfhd;W rkhe;jukhdjhfTk; 

mj;Jld; BC  ahdJ AE  ,w;Fr; rkhe;jukhfTk; 
cs;sJ.  

m  jpzpTila ,P Q  vd;Dk; ,U Jzpf;iffs; B  apy; Fw;wpapy; epiyg;gLj;jg;gl;Ls;s Xu; 

xg;gkhd ,Nyrhd rpwpa fg;gpf;F Nkyhfr; nry;Yk; Xu; ,Nyrhd ePl;lKbahj ,ioapd; ,U 

EdpfSlDk; ,izf;fg;gl;Ls;sd. Fw;wpapd; Gs;sp E  ck; jpzpT 4m  I cila xU 

Jzpf;if R  ck; rha;jsj;jpd; cr;rp F  ,y; epiyg;gLj;jg;gl;Ls;s xU rpwpa xg;gkhd fg;gpf;F 
Nkyhfr; nry;Yk; Xu; ,Nyrhd ePl;lKbahj ,ioapd; EdpfSld; ,izf;fg;gl;Ls;sd. ,iofs; 

ABCDE If; nfhz;Ls;s mNj epiyf;Fj;Jj; jsj;jpy; ,Uf;fpd;wJ. 2m  jpzpTila Jzpf;if 

S  MdJ CD apd; eLg;Gs;spapy; itf;fg;gl;Ls;sJ. Jzpf;if R  RahjPdkhfj; njhq;FfpwJ. 
,iofs; ,Wf;fkhf ,Uf;fj; njhFjp Xa;tpypUe;J ,t;tiktpdpd;Wk; tpLtpf;fg;gLfpd;wJ. 
Jzpf;if S  MdJ C  ,id milAk; fzj;jpy; Fw;wp ,aq;fpa J}uj;ijj; Jzptjw;Fg; Nghjpa 
rkd;ghLfisg; ngWf. 

5 60 

𝐸 

𝐵 

4𝑚𝑔 
3𝑚𝑔 

𝜋
6ൗ  

10 10 

𝐶 
𝑄 
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, , ,P E S E Q Ea a a= = =
  

 

 F ma=    ,idg; gpuNahfpf;Ff. 

R     2 4 4T mg mF − =  

 

njhFjpf;F 

 

        

( )

( )

2 1 2

1 1

1 1

2

7 cos 3 cos 2 cos
3 6 6

cos cos
6 6

cos
3

2 cos 2 cos
6 6

mg T mF m F f m F f m F f

mg T m f F

T mg m f F

mg m f F

  

 



 

   
− = + + + + + +   

   

 
− = + 

 

+ = +

 
= − 

 

 

Fw;wp rhu;ghd S, d; ,af;fj;jpw;F      21

2
s ut at= +  

                               2

2

1

2
a f t=  

Fw;wpapd; ,af;fj;jpw;F     21

2
s ut at= +  

                       21
0

2
s Ft= +  

 

   

 

 

 

  

 

Q  
 

S  

15 

5 

5 

80 

P 

10 

10 

10 

 

 

𝜋
6ൗ  

𝐹 

𝑓1 

𝜋
6ൗ  

𝐹 

𝑓2 

 

𝜋
6ൗ  

𝑓1 + 𝐹 

 

𝜋
6ൗ  
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𝑉1 

𝐶 

G+.r.k 

𝑉 

𝐴 

𝑃 

𝑚𝑔 

𝐵 

𝜋

3
 

𝑎 

𝜃 
𝑂 

𝑉2  

 

 
 

 

  (b ) cUtpw; fhl;lg;gl;Ls;sthW xU nky;ypa xg;gkhd Foha; ABC  MdJ 

AB  fpilAld; 
3


 rha;tpy; ,Uf;FkhW xU epiyf;Fj;Jj; jsj;jpy; 

epiyg;gLj;jg;gl;Ls;sJ. AB  apd;  ePsk; 3 a  Mf ,Uf;Fk; 

mNjNtis gFjp BC  MdJ Miu a  IAk; ikak; O IAk; 

cilaJk; OC  epiyf;Fj;jhdJkhd xU tl;l tpy; tbtpy; mike;j 

gFjpahFk;. m  jpzpTila xU Jzpf;if P  MdJ FohapDs;Ns 

Gs;sp Aapy; itf;fg;gl;L> mjw;F AB  ,d; jpirapy; gUkd; 7ga  

I cila xU Ntfk; jug;gLfpd;wJ. Jzpf;if P  ahdJ B  ,id 
milAk;NghJ mjd; Ntfj;ijf; fhz;f.  

  OP  MdJ> fPo;Kf epiyf;Fj;Jld; Nfhzk; 
3


  
 

  
 

 ,id mikf;Fk; NghJ Jzpf;if 

P ,d; fjp v  MdJ 2 (3 2cos )v ga = +  ,dhy; jug;gLk; vdf; fhl;b> mf;fzj;jpy; 

FohapypUe;J Jzpf;if P  kPJ cs;s kWjhf;fj;ijf; fhz;f.  

  NkYk; Jzpf;if P ahdJ  Fohapd; Kid C  apD}L ntspNawp GtpaPu;g;gpd; fPo; 

,aq;Ffpd;wJ. njhlUk; ,af;fj;jpy; Jzpf;if P ahdJ A  apD}lhd fpilj;jsj;ij mbf;Fk; 

J}uj;ij C apD}lhd epiyf;Fj;jpypUe;J fhz;f. 

 

2 2

2

1

2

1

1

2

7 2 sin 3
3

7 3

2

A B v u as

V ga g a

V ga ga

V ga



→ = +

 
= + − 

 

= −

=

 

rf;jpfhg;Gj;jj;Jtg;gb 

( )

2 2

1

2

2

1 1
cos cos

2 3 2

4 2 cos

3 2cos

mV mga mV mga

ag ag ag V

V ag








− = −

− + =

= +

 

P ,w;F F ma=  

       ( )

( )

2

cos

cos 3 2cos

3 1 cos

mV
R mg

a

m
R mg ag

a

R mg



 



− =

= +  +

= +

 

 

 

 

 

  

 

 

 

 

5 

5 

5 

5 

5 
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 =  Mf 2V V=  

         

( )2

2

2

2

2

3 2cosV ag

V ag

V ag

= +

=

=

 

2

2

2

1

2

1
cos 3 sin 0

3 3 2

1
3

2

6

6

6

s u at

a a a gt

a gt

a
t

g

s ut

a
s ag

g

s a

 

 = +

+ + = +

=

=

 =

= 

=

 

A apD}lhd fpilj;jsj;ij C apD}lhd epiyf;Fj;jpypUe;J 6a   J}uj;jpy; mbf;Fk;. 

  

5 

5 

5 

5 

5 

5 

70 
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  13.  

 

cUtpw; fhl;lg;gl;Ls;sthW Xu; xg;gkhd fpilNkir kPJ , , , ,A B C D E  vd;Dk; Gs;spfs; mNj      

tupirapy; xU Neu;Nfhl;by; , 3 , , 2AB a BC a CD a DE a= = = =  Mf ,Uf;FkhW cs;sd. 

,aw;if ePsk; a  IAk; kPs;jd;ik kl;L mg  IAk; cila Xu; ,Nyrhd kPs;jd;ik ,ioapd; xU 

Edp Gs;sp A  clDk; kw;iwa Edp jpzpT m  I cila xU Jzpf;if P  clDk; 

,izf;fg;gl;Ls;sd. ,aw;if ePsk; 2a IAk; kPs;jd;ik kl;L 6mg  IAk; cila NtNwhu; 

,Nyrhd kPs;jd;ik ,ioapd; xU Edp Gs;sp E  clDk; kw;iwa Edp Jzpf;if P  clDk; 

,izf;fg;gl;Ls;sd. Jzpf;if P  ahdJ C apy; ehg;gj;jpy; ,Uf;Fk; vdf; fhl;Lf. ,g;NghJ m  

jpzpTila Jzpf;if Q  MdJ CA  jpirapy; 3 2ag  vDk; Ntfj;Jld; P Ald; Nkhjp 

,izfpd;wJ. ,P Q  Mfpa ,U Jzpf;iffisAk; nfhz;l Nru;j;jpj; Jzpf;if R  MdJ 3
2

ag
 

vDk; Ntfj;Jld; ,aq;fj; njhlq;Fk; vdf; fhl;Lf. AR x=  Mf ,Uf;Fk;NghJ Nru;j;jpj; 

Jzpf;if R ,w;fhd ,af;fr; rkd;ghl;ilg; ngw;W> tof;fkhd Fwpg;gPl;by; 
2

( 4 ) 0
g

x x a
a

+ − =  

vdf; fhl;Lf. 4X x a= −  vd vOJtjd; %yk; 2 0X w X+ =  vdf; fhl;Lf. ,q;F 
2g

a
 =  

MFk;. 

 Nkw;Fwpj;j vspa ,ir ,af;fj;jpd; ikaj;ijAk;> 2 2 2 2( )X C X= −  vDk; #j;jpuj;ijg; 

gad;gLj;jp tPr;rk; C  IAk; fhz;f.  

 njhlUk; ,af;fj;jpy; D  apy; R  ,d; Ntfk; 
5

2

ag
 vdf; fhl;Lf.  

 DI milAk; NghJ Nru;j;jpj; Jzpf;if R  ,w;F xU fzj;jhf;F> mf;fzj;jhf;fj;jpw;Fr; 

rw;Wg;gpd;du; R  ,d; Ntfk; DA  ,d; jpirapy; 3
2

ga
 Mf ,Uf;FkhW jug;gLfpd;wJ. 

,f;fzj;jpy; ,io DE  ntl;lg;gLfpd;wJ. 

 njhlUk; ,af;fj;jpy; R  ,d; ,af;fj;jpd; rkd;ghL ( ) 0
2

g
y y a

a
+ − =  ,dhy; jug;gLfpd;wnjdf; 

fhl;Lf; ,q;F AR y= . 

 Y y a= −  vd vOJtjd; %yk; 
2

1 0Y Y+ =  vdf; fhl;Lf. ,q;F 1
2

g

a
 =  MFk;.  

 NkYk; Jzpf;if R  MdJ C  apy; njhlq;fp Kjy; jlit B  ,id mila vLj;j nkhj;j 

Neuk; 1 12 4
sin 2sin

2 3 5

a

g
 − −    
+ +    

    
 vdf; fhl;Lf.  

 

 

A  B  P  C  D  

a  3a  a  2a  

E  
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ehg;gj;jpy; 1 2T T=
 

6 (4 )

2

3

mgd mg a d

a a

d a

−
=

=

  

Jzpf;if P ahdJ C apy; ehg;gj;jpy; ,Uf;Fk;. 

P,Q  ,w;F      I mv=  

             

( )0 2 .3 2

3
2

mv m ag

ag
v

= −

=

 

 

R  ,w;F      F ma=  

            

4 3 2

6 (5 ) ( )
2

2

2
( 4 )

2
( 4 ) 0

T T mx

mg a x mg x a
mx

a a

g
x x a

a

g
x x a

a

− =

− −
− =

= − −

+ − =

 

 

 

 

 

0X =   ,y; miyTikak;. mjhtJ 4x a=  ,y; (C apy;) 

𝑇2 𝑇1 

2𝑎 𝑎 3𝑎 − 𝑑 𝑑 
𝑎 

𝐴 𝑃 𝐵 𝐶 𝐷 𝐸 

𝐴 𝑇4 𝑇3 2𝑎 𝑎 𝑎 

𝑣1 
𝑥ሷ  

𝑥 

𝑅 

 

𝐵 𝐶 𝐷  

𝐴 𝑇 

3ට
𝑔𝑎

2
 𝑦ሷ  

𝑦 

𝑅 2𝑎 𝑎 𝑎 

  

𝐵 𝐶 𝐷 𝐸 

3ඥ2𝑎𝑔 

𝑃  

𝑅(2𝑚) 
5 

5 

5 5 

5 

5 

5 

5 5 

5 

5 

5 

𝐸 

  

Q 

v  

[gf;. 20 Ig; ghu;f;f 
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4

2
0;

X x a

X x

X x

g
X w X w

a

= −

=

=

+ = =
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4x a=  ,y; 3
2

ag
x = −  

mjhtJ 0X =  ,y; 3
2

ag
x = −  

2 2 2 2

2

( )

9 2
( 0)

2

X w c X

ag g
c

a

= −

= −
 

tPr;rk; 
3

2
c a=  

5x a=  ,y; 1x V=  vd;f. 

mjhtJ X a=  ,y; 1X V=  

2

2 2

1

2

1

1

2 3

2

5

2

5

2

g
V a a

a

ag
V

ag
V

  
= −  

   

=

=

 

D apy; R ,d; Ntfk; = 
5

2

ag
  

R  ,w;F      F ma=  

           

2 2

1 1

2

( )
2

( )
2

;
2

T my

mg y a
my

a

g
y y a

a

Y y a

Y y

Y y

g
Y w Y w

a

− =

−
− =

= − −

= −

=

=

+ =

 

0Y =  ,y; mjhtJ y a=  ,y; (B apy;) miyTikak;. 

2 2 2 2

1 1( )Y w c Y= −  

5y a= ,y; 3
2

ga
y = −  

5 

5 

5 

5 

5 

5 

5 

5 

5 

[gf;. 21 Ig; ghu;f;f 

 



-21- 
 

 

AL/2024/10/T-II 

 

mjhtJ  4Y a=  ,y; 3
2

ga
Y = −  

2 2

1

2 2

1

9
( 16 )

2 2

25

ag g
c a

a

c a

= −

=

 

tPr;rk; 1 5c a=  

1

1

2
sin

3 3
2

2
sin

3

2
sin

3 2

C D

a

a

t
w

a

g







−

→

−

= =

 
=  

 

=

 
=  

 

 

1

1

1

4 4
sin

5 5

4
sin

5

4 2
sin

5
A B

a

a

a
t

w g







−

−

→

= =

 
=  

 

 
= =  

 

 

Kjy; jlit B ,id mila vLj;j Neuk; 

    

1 1

1 1

1 1

2 2 4
sin sin

2 3 5

2 2 4
sin sin

2 2 3 5

2 4
sin 2sin

2 3 5

a a

w g g

a a a

g g g

a

g







− −

− −

− −

   
= + +   

   

   
= + +   

   

    
= + +    

    

 

 

 
  14.( a ) , ,O A B  vd;gd xNu Neu;Nfhl;bypy;yhj %d;W Gs;spfshFk;. 

cw;gj;jp O Fwpj;J Gs;spfs;  ,A B   apd; jhdf;fhtpfs; 

KiwNa ,a b  MFk;. OC  ahdJ BA  ,w;Fr; rkhe;jukhfTk;> 

MFkhW gf;fk; AC  apy; Gs;sp D  mike;Js;sJ. ,BC OD  

,ilntl;Lk; Gs;sp E  MFk;. ,OC OD  Mfpatw;iw ,a b  

Mfpatw;wpd; rhu;gpy; fhz;f. ,OE OD BE BC = =  MfTk; 

cs;sJ. ,q;F ,   . Kf;Nfhzpf;$l;ly; tpjpiag; 

gad;gLj;jp 
1 3

3 4 1
2 4

a b 0   
   

− + − − =   
   

 vdf; fhl;b> 

OE  ,idf;   fhz;f.  

𝜃 

𝜃 

3𝑎

2
 

𝑎 
𝐷 

𝐶 
𝐵 

𝛼 

𝛼 

𝑎 3𝑎 
𝐷 𝐶 𝐵 

5 

5 

5 

5 

5 

5 

5 

5 

5 

150 
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NkYk; ˆ
2

OEC


=  vdpd; ( )2 22
3 2

11
a b a b = +  vdf; fhl;Lf. mj;Jld;

1

2
aAB =  vdTk; jug;gbd; 

5 2a b=  vdTk; fhl;b> a  ,w;Fk; b ,w;Fk; ,ilg;gl;l Nfhzk; 
1 2

cos
5

−  
 
 

 vdf; fhl;Lf.  

( )

( )

3

3

3

1

4

1

4

OC BA

OC BA

OC a b

OD OA AD

a AC

a AO OC

=

=

= −

= +

= +

= + +

 

( )

( )

( )

1
3 3

4

1
6 3

4

3
2

4

,

a a a b

a b

a b

OE OD BE BC 

= + − + −

= −

= −

= =

 

OBE    ,y; 

   

( ) ( )

( ) ( )

3
. 2
4

3
2 3 3

4

3 3
3 4 1 0

2 4

1 3
3 4 1 0

2 4

1
0

2

3
4 1 0

4

2 4
,

5 5

OE OB BE

OD b BC

a b b BO OC

a b b b a b

a b

a b

 

 

 

   

   

 

 

 

= +

= +

− = + +

− = + − + −

   
− + − − =   

   

   
− + − − =   

   

− =

− − =

= =
 

𝐸 

𝑂 

𝐵 (𝑏) 

𝐴 (𝑎) 𝐷 1 3 
𝐶 5 

5 

5 

5 

5 

5 

5 

5 
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( )

( ) ( )

( )  

( )

2 2

2 2

4

5

3
2

5

. 0
2

3
2 . 3 4 0

5

6 11 . 4 0 . .

2
. 3 2

11

OE OD

a b

OEC OE BC

a b a b

a a b b a b b a

a b a b



=

= −

=  =

− − =

− + = =

= +

 

( ) ( )

( )  

( )

( )

( ) ( )

22

2

2

2 2 2

2 2

2 2

2 2 2 2

2 2

2 2

1

2

1

4

1
.

4

1
.

4

1
2 . . .

4

3
2 .

4

1
. 4 3

8

2 1
3 2 4 3

11 8

15 12

5 4

5 2

AB a

AB a

AB AB a

b a b a a

b a b a a a b b a

a b b a

a b b a

a b b a

a b

a b

a b

=

=

=

− − =

− + = =

= +

= +

+ = +

=

=

=
 

a  ,w;Fk; b ,w;;Fk; ,ilg;gl;l Nfhzk;   vd;f. 

( )2 2

2 2

2

1

2
. 3 2

11

2 5
. cos 3 2

11 4

5
. . cos

2

2 2
cos cos

5 5

a b a b

a b a a

a a a





  −

= +

 
= +  

 

=

 
=  =  

 

 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

90 
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(b ) cUtpw; fhl;lg;gl;Ls;s 2a gf;f ePsKila xOq;fhd mWNfhzp 

ABCDEF  ,d; ikak; O MFk;. , 2 , , 3 , , 4 3P P P P P P  

vd;Dk; gUkd;fisAila MW tpirfs; KiwNa , ,BA BC  

, , ,DC FE FA AE  topNa jhf;Ffpd;wd. ,q;F  . 

  ,t;tpirj;njhFjpapd; O gw;wpa tyQ;Ropg; Nghf;fpyhd jpUg;gk; 

9 3 Pa ,w;F rkdhFk; vdpd; 4 =  vdf; fhl;b ,t;tp;irj; 

njhFjpapd; tpisAspd; gUkidAk; jpiriaAk; fhz;f. 

  NkYk; tpisAs; C apD}lhfr; nry;tjw;F Nru;f;fNtz;ba 
,izapd; gUkidAk; Nghf;ifAk; fhz;f.  

 

 

( )

( )

2 3 3 4 3 9 3

1 3 4 3 9 3

4

2 cos 60 cos 60 3 cos 60 cos 60

4 4

4 3 2 sin 60 sin 60 3 sin 60 sin 60

4 4 3

O p p p p p a pa pa

X p p p p p

X p

Y p p p p p

Y p















− + + − + =

+ + =

=

→ = − + + + +

=  =

 = + − + −

=  =

 

                          

      tpisAs; ( ) ( )
22

4 4 3R p p= +  

                                                            

8

4 3
tan 3

4

60

R p

p

p




=

= =

=

 

Nru;f;f Ntz;ba ,iz tyQ;Ropg;Nghf;fpy; Q vd;f. 

( )2 sin 60 4 3 2 2 cos60 4 cos30 3 4 cos30 0

3
10 12 3 0

2

17 3

C G p a p a a p a p a

G ap ap

G ap

+  + + −  +  =

+ + =

= −

 

Nru;f;f Ntz;ba ,izapd; gUkd; 17 3ap  ,izapd; Nghf;F ,lQ;Rop. 

   

 

  

  

  

 

 

 

 

  

 

4ξ3𝑃 

𝑂 

2𝑃 

𝜆𝑃 
3𝑃 

𝑃 

𝑃 

600 

𝑎 

𝑑 

𝐹 

𝐸 𝐷 

𝐶 

𝐵 𝐴 

10 

5 

5 

10 

5 

60 

5 

5 

5 

5 

5 
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15.(a)rkePsk; 2a IAk; rkepiw w  IAk; cila ,AB BC  

 vd;Dk; ,uz;L rPuhd Nfhy;fs; B apy;  xg;gkhf 

 %l;lg;gl;Ls;sd. ikak; O IAk; Miu 
2

a
 IAk; epiw 

 2 w  IAk; cila Xu;       xg;gkhd rPuhd nky;ypa 

 tl;lj; jl;L rl;lk; ABC  ,Ds;Ns ,AB BC  Mfpa 

 Nfhy;fis KiwNa  ,D E  Mfpa Gs;spfspy; 

 njhLkhW itf;fg;gl;Ls;sJ.  

  cUtpw; fhl;lg;gl;Ls;sthW> rl;lj;ijAk; jl;ilAk; 

nfhz;l njhFjpahdJ ,A C  apy; ,izf;fg;gl;l 2a 

ePsKs;s ,U ,Nyrhd ePsh ,iofspdhy; xU epiyj;j 

Gs;sp P  apypUe;J njhq;ftplg;gl;L ,A C apy; gpuNahfpf; 

fg;gLk; fpil tpir 2w ,dhy; xU epiyf;Fj;Jj; jsj; 

jpNy ehg;gj;jpw; Ngzg;gLfpd;wJ. ˆ 2ABC =  vdTk; NfhL 

POB  epiyf;Fj;jhdJ vdTk; jug;gl;Ls;sJ. ,iofspYs;s ,Oit ( 1) seck w +  vdj; 

jug;gbd; k =  vdf; fhl;b> Nfhy;fspdhy; jl;L kPJ cQw;wg;gLk; kWjhf;fj;ij , ,k w   

Mfpatw;wpd; rhu;gpy; fhz;f.  

  ,g;NghJ 45 =  vdj;jug;gbd; BC  ,d; %yk; AB  kPJ %l;L B apy; cQw;wg;gLk; 

kWjhf;fj;jpd; gUkidf; fz;L> 
1

3
k =  vdf; fhl;Lf.    

 
 
 
 
 
 
njhFjpapd; rkepiyf;F 

        
( )

2 cos 2 2

1 sec cos

1 1

T w w

k w w w

k

k

 

  





 = +

+ = +

+ = +

=

 

jl;bd; rkepiyf;F 

         

2 sin 2

sin

R w

kw
R

 



 =

=
 

rkr;rPupd;gb %l;L B apy; Nfhy; AB kPJ BC apdhy; nfhLf;fg;gLk; kWjhf;fk; fpilahd 
jhf ,Uf;Fk;. 

 

  

 

    

 

 

 

𝜃 

𝑎 

2𝑎 

𝑎 

2𝑎 

𝑇 𝑇 

2𝑤 2𝑤 

𝐷 𝐸 

𝑃 

𝐶 
𝐴 

𝜃 

𝜃 𝜃 

𝑤 𝑤 

𝑋 𝑋 

𝑅 

𝑅 

𝑅 

𝑅 

𝑎
2ൗ  

2𝜆𝑤 

𝑂 

5 

5 

5 

5 

5 

5 
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( )

45 2

: sin cos 2

1
45 2 1 2

2

R kw

AB T X R w

X kw k w w

X w



 



=  =

− → + = +

=  =  − + +

=

 

3
: sin 2 cos 0

2

3 2
45 2

22 2

1

3

a
AB A wa R X a

w w
kw

k

 



+  −  =

=  +  =

=

 

 (b)cUtpw; fhl;lg;gl;Ls;s rl;lg;gly; , , , ,AB BC AD BD CD  

vd;Dk; Ie;J ,Nyrhd Nfhy;fis mtw;wpd; Kidfspy; 

xg;gkhf %l;b mikf;fg;gl;Ls;sJ. 2 , 2 3 ,AB a DC a= =  

ˆ 90BDC =  vdj; jug;gl;Ls;sJ. mj;Jld; ABD xU rkgf;f 

Kf;Nfhzp. %l;L A  apy; xU Rik 2w 

njhq;ftplg;gl;Ls;sJ. %l;L B  apy; CD ,w;F rkhe;jukhf 

w  vDk; tpirAk;> %l;L D  apy; P  vDk; fpil tpirAk; 

gpuNahfpf;fg;gl;L AB  fpilahf ,Uf;FkhW rl;lg;gliy C  

,y; xU epiyj;j Gs;spAld; xg;gkhfg; gpizj;J xU 
epiyf;Fj;Jj; jsj;jpNy ehg;gj;jpy; Ngzg;gLfpd;wJ. 

(i) P ,d; ngWkhdj;ijf; fhz;f.  

   (ii)Nghtpd; Fwpg;gPl;ilg; gad;gLj;jp , ,A B D Mfpa 

%l;LfSf;F xU jifg;G tupg;glj;ij tiuf. 

  ,jpypUe;J> Nfhy;fspy; cs;s jifg;Gfis mit 
,Oitfsh> cijg;Gfsh vdf; $wpf; fhz;f.  

 

 

( )2 2 4 cos 60 2 2 3 sin 30 0

2 3

C w a a w a p a

p w

+ −  −  =

=
 

 

 

 

 

 

  

 

 

 
 

 
 

 

 

 

300 
600 

300 

600 
600 600 

2𝑎 

𝑤 

2N 

𝐷 

𝐶 

𝐵 
𝐴 

𝑃 

𝑎 

𝑏 𝑐 

𝑑 

𝑒 

𝑓 

4𝑎 

5 

5 

10 

60 

5 

10 

5 

5 

[gf;. 27 Ig; ghu;f;f 

 



-27- 
 

 

AL/2024/10/T-II 

 

  
 

  

 

  

 

  

  

    

Nfhy;   

AB 2 3

3
w  

cijg;G 

BC      ___    ___ 

AD 4 3

3
w  

,Oit 

BD 3

3
w  

,Oit 

CD 5w  ,Oit 

 

 16. (i) ikaj;jpy; Nfhzk; 2  it vjpuikf;Fk; Miu a  I cila tl;lj;jpd; xU rPu;tl;l 

Miur;rpiwapd; jpzpT ikak; mjd; ikaj;jpypUe;J 

J}uk; 
2 sin

3

a 


 ,Yk; 

  (ii) Miu  a  I cila Xu; rPuhd miutl;l tpy;ypd; 

jpzpT ikak; mjd; ikaj;jpypUe;J J}uk; 
2a


 ,Yk; 

 ,Uf;fpd;wdntdf; fhl;Lf. 

 cUtpw; fhl;lg;gl;Ls;sthW ikak; O tpy; 
3


 Nfhzk; 

vjpuikf;Fk; 4a MiuAk; gug;glu;j;jp 
3

2
  IAk; cila 

Miur;rpiw OEFG  tbtj;jpYs;s xU rPuhd nky;ypa 

jfl;LNyhfj;Jld; ,AOG DOE  rkgf;f Kf;Nfhzpfis 

mikf;FkhW 
1

2
a  ePs mlu;j;jpAila , ,AG AD DE  

Mfpa nky;ypa rPuhd fk;gpfs; Miur;rpiwapd; cr;rpfs; 

, ,O E G  cld; tpiwg;ghfg; nghUj;jg;gl;Ls;sJ. NkYk; AD  fpilahf ,Uf;f xt;nthd;Wk; 2 3a  

ePsKk; 3 a  ePs mlu;j;jpAk; cila ,FH FI  Mfpa rPuhd ,U nky;ypa fk;gpfs; 

Miur;rpiwapd; cr;rp F  ,y; tpiwg;ghfg; nghUj;jg;gl;L kw;iwa Kidfs; ,H I  cld; 3 a  

MiuAk; 3 a  ePs mlu;j;jpAk; cila miu tl;l tbtpy; mike;j HQI  vDk; nky;ypa rPuhd 

fk;gp tpiwg;ghfg; nghUj;jg;gl;Ls;sJ. ,f;$l;LUtpd; jpzpT ikak; O tpypUe;J 

(98 10 3 21 )

(7 20)

a



+ +

+
 vDk; J}uj;jpy; cs;snjdf; fhl;Lf.  

 ,f;$l;LUthdJ I  ,ypUe;J xU epiyf;Fj;J ,ioapdhy; RahjPdkhfj; njhq;ftplg;gLk; NghJ 

ehg;gj;jhdj;jpy; OF  fPo;Kf epiyf;Fj;Jld; Mf;Fk; Nfhzj;ijf; fhz;f. 

 

 

30 

90 

[gf;. 28 Ig; ghu;f;f 

 

5 5 

5 

5 5 

5 5 

5 5 



-28- 
 

 

AL/2024/10/T-II 

 

 rkr;rPupd; gb Miur;rpiwapd; jpzpTikak; OX mr;rpypUf;Fk;. 

Miur;rpiwapd; gug;glu;j;jp 𝜌 vd;f.  

𝑂𝐺 = 𝑥̅ vd;f.    

2

2

1 2
. cos

2 3

1

2

2
sin

3

2 2sin
.

3 2

2 sin

3

a d a

x

a d

a

x

x a

a
x

















 















−

−

−

−

=

=

=

=





 

ii) rkr;rPupd; gb miutl;l tpy;ypd; jpzpTikak; OX mr;rpypUf;Fk;. 

tpy;ypd; ePs mlu;j;jp σ vd;f.  

   

2

2

2

2

cosad a

x

ad









 



−

−

=





 

    

2

2

2

2

sin

2

a

a















−

−

=

=

  

 

 

 

 

 

 

 

 

 

 

 

 

𝜃 

𝐺 
𝑜 

𝑥 

𝜃 

𝐺 

𝑎 

𝑎 

𝑥 

𝑦 

5 
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nghUs; jpzpT 𝑶 tpypUe;J J}uk; ( ) 

Miur;rpiw 𝑂𝐸𝐹𝐺 
2 21 3

(4 ) 4
2 3 2

a a
 

  =  
2(4 )sin

86
3

6

a
a



 
=  

𝐴𝐺 
21

4 2
2

a a a  =  2 sin 3
3

a a

=  

𝐴𝐷 
21

8 4
2

a a a  =  0  

𝐷𝐸 
1

4 2
2

a a a  → =  2 sin 3
3

a a

=  

𝐻𝐹 
22 3 3 6a a a =  11

2

a
 

𝐼𝐹 
22 3 3 6a a a =  11

2

a
 

𝐻𝑄𝐼 ( ) 23 3 3a a a   =  2 2 3
4 3 3 7a a a a a

 
+ + = +  

$l;LU 2 (7 20)a   +  y  

 

rkr;rPupd;gb $l;LUtpd; jpzpTikak; Y mr;rpy; ,Uf;Fk;. 

( )

( )

2 2 2 2 28 11 2 3
(7 20) 4 2 3 2 6 2 3 7

2

(7 20) 32 4 3 66 21 6 3

(7 20) 98 10 3 21

98 10 3 21

(7 20)

a a
a y a a a a a a a

y a a a a a

y a

a
y

       
 

 

 





 
+ = +   +   + +  

 

+ = + + + +

+ = + +

+ +
=

+

 

 

1

3
tan

7

3

(98 10 3 21 )
7

(7 20)

3(7 20)
tan

(28 42 10 3)

3(7 20)
tan

(28 42 10 3)

a

a y

a

a
a

















−

=
−

=
+ +

−
+

+
=

+ −

 +
=  

+ − 
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17. ( a ) xU Fwpj;j gpugy ghlrhiyapy; rpNu\;l khzt Kjy;tidj; njupT nra;tjw;fhd thf;fspg;G 

,lk;ngw;wJ. mg;ghlrhiy khztu;fspy;  40% MNdhu; khztd; A  apd; Mjuthsu;fshfTk;  

      35% MNdhu; khztd; B apd; Mjuthsu;fshfTk; 25% MNdhu; khztd; C apd; Mjuthsu; 

fshfTk; cs;sdu;. ,tu;fspy; Aapd; Mjuthsu;fspy; 45% Mdtu;fSk; B  apd; Mjuthsu; 

fspy; 40% Mdtu;fSk; C apd; Mjuthsu;fspy; 60% Mdtu;fSk; thf;fspj;jdu;. 

,g;ghlrhiyapypUe;J xUtu; vOkhw;whfj; njupT nra;ag;gLk;NghJ  

       (i)   mtu; thf;fspj;jtuhf ,Ug;gjw;F  

       (ii) thf;fspj;jtuhf ,Ug;gpd; Ngrpd; Njw;wj;ijg; (Bayes’ Theorem) gad;gLj;jp mtu; khztd; 

B apd; Mjuthsuhf ,Ug;gjw;F  

  epfo;jfitf;  fhz;f. 

 

           A −  khztd; A  ,d; Mjuthsu;fs;   

     B −  khztd; B  ,d; Mjuthsu;fs;   

     C −  khztd; C  ,d; Mjuthsu;fs;  

     V – thf;fspj;jy; 

     
( ) ( ) ( )

( ) ( ) ( )

40 35 25
, ,

100 100 100

45 40 60
/ , / , /

100 100 100

P A P B P C

P V A P V B P V C

= = =

= = =

 

   (i) 

             

( ) ( ) ( ) ( ) ( ) ( ) ( )/ . / . / .

45 40 40 35 60 25

100 100 100 100 100 100

47

100

P V P V A P A P V B P B P V C P C= + +

=  +  + 

=

  

             

( )
( ) ( )

( )

/ .
/

40 35

100 100
47

100

14

47

P V B P B
P B V

P V
=



=

=
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   (b ) guPl;ir xd;wpy; 50 khztu;fshy; ngwg;gl;l Gs;spfs; njhlu;ghd jfty; gpd;tUk; 

ml;ltizapy; jug;gl;Ls;sJ. 

Gs;spfs; 
khztu;fspd; 

vz;zpf;if 

45 55

55 65

65 75

75 85

85 95

−

−

−

−

−

 

9

11

14

10

6

 

 

  ,k;khztu;fs; ngw;w Gs;spfspd; Mfhuk;> ,il> epak tpyfy; Mfpatw;iwf; fhz;f. 

  mj;Jld; Xuhaf;Fzfj;ijAk; fhz;f 

 

Gs;spfs; 
if  ix  i if x  2

i if x  

45-55 9 50 450 22500 

55-65 11 60 660 39600 

65-75 14 70 980 68600 

75-85 10 80 800 64000 

85-95 6 90 540 48600 

 50  3430 243300 

 

Mfhu tFg;G = 65-75 

Mfhuk; 1

1 2

L C


= + 
 + 

 

       

14 11
65 10

14 11 14 10

3
65 10

7

69.286

−
= + 

− + −

= + 

=

 

 

 

25 

10 
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,il 

5

1

5

1

i i

i

i

i

f x

f

=

=

=



 

     
3430

50

68.6

=

=

 

 

epak tpyfy; 

5
2

21

5

1

i i

i

i

i

f x

x

f

=

=

= −



 

           
2243300

68.6
50

160.04

= −

=

 

Xuhaf;Fzfk; = 
,il −  Mfhuk;

epak tpyfy;
 

                   

68.6 69.286

160.04

0.686

160.04

−
=

−
=

 

 

5 

5 

5 

10 

5 

85 

5 

5 

5 


