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1) A,B vDk; KiwNa ,3mm  jpzpTfisAila ,U Jzpf;iffs; xg;gkhd fpilNkirapy; xNu 
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3) epiyf;Fj;jhf Nky;Nehf;fp 
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vdpd; 2n m  vd ca;j;jwpf. 

 

 

amF   

0P R MgSin M   
Mg

P R
n

    

But P F v  H R u   ...............(1)
Mg

H R u
n

 
   

 
   

2 , ,R R u v n m    I ,l (1) 2 ............(2)
Mg

H R v
m

 
   

 
 

(1), (2) 2
Mg Mg

R u R v
n m

   
      

   
 

2 2 2
Mg Mg

u v R v R v
n m

   
        

   

2Mg Mg

n m
    

 

P Q 

05 

05 

05 

05 

05 

 

mg 

2mg 

 

(f-g/2) 

T T 

P 

 
R 

Mg 

u 
 0 

05 

05 

05 

05 

05 
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5) ba,  vDk; ,U fhtpfs; ,3,5  ba bab   MFkhW cs;sd. 9. ba  vdf; fhl;b, ba  If; 

fhz;f.  
 

 b a b     . 0b a b       

. . 0b a b b     . cos0 0a b b b      
2

. 0a b b    

2. 3 0a b     . 9a b    
0cos)).(( babababa   

2
.... babbabbaaa   

2 2 2
2 .a a b b a b      

2
25 2 ( 9) 9 a b         

2
16a b     4a b    

 

 
6)  w  epiwnfhz;l xg;gkhd rPuhd tl;lj;jl;L fpilAld;   

rha;Tila rha;jsj;jpy; epiyf;Fj;jhf ,Uf;f itf;fg;gl;L glj;jpy; 
fhl;bathW rha;jsj;jpw;F rkhe;jukhd, jhf;ff;NfhL ikak; C 

,DhL nry;Yk; tpir P  ,dhy; rkepiyapy; itj;jpUf;fg;gLfpwJ. 

tpir P IAk; kWjhf;fk; R  IAk; fzpf;f. RP  vdpd; 045
vd ca;j;jwpf.  
 
 

,yhkpapd; Njw;wg;gb  

(90 ) (180 ) 90

R P w

sin sin sin 
 

 
 

coswR    ,   P wsin  

 RP   vdpd; wsin wcos    

     1tan    tan tan 45 
045   

7) vOkhw;Wg; ghpNrhjidapy; epfo;r;rpfs; A , B  vd;gd    1 1 7

6
P A P B  ,  

2

3
P A B  ,  

 1 1

3
P A B    MFkhW cs;sd.  P A B ,  P A ,  1

AP
B

 Mfpatw;iwf; fhz;f. 

 
1 1 7( ) ( )

6
P A P B   

6
7)(1)(1  BPAP 5( ) ( )

6
P A P B   ………(1)  

3
2)(  BAP 2( ) ( ) ( )

3
P A P B P A B     5 2 1( ) ( )

6 3 6
P A B P A B        

1 1( )
3

P A B  1( ) ( )
3

P A P A B    1 1 1( )
3 6 2

P A     

5 1 1(1) ( )
6 2 3

P B     

1
1

1

( ) 31 1( | )
3 2 2( )

P A B
P A B

P B


     

 

05 

05 

05 

05 

05 

C  

P 

α 

α 

C  

R P 

 

α 

05 

10 

05 

05 

05 

05 05 

05 

05 



 
 

P. Sentilnathan B.Sc,Dip in Ed 

 

gf;fk; 5 

8) fhh; jpUld; xUtdplk; 6  NtWgl;l jpwg;Gfs; ,Uf;fpd;wd. Mtw;wpy; xd;W kl;Lk; fhiu 
,af;ff;$baJ. Mtd; fhiu ,af;Ftjw;fhf vOkhwhf jpwg;Gfisg; nghUj;jp  ntw;wp ngwhj 
jpwg;Gfis ePf;Ffpwhd;. Mtd; ,ul;il vz;fspd; vj;jdpg;Gf;fspy;; fhiu ,af;Ftjw;fhd epfo;jfitf; 
fhz;f. 
 

 

R – rupahd, W – gpioahd  

)()()( WWWWWRPWWWRPWRP   

5 1 5 4 3 1 5 4 3 2 1

6 5 6 5 4 3 6 5 4 3 2

     
               
     

 

6

1

6

1

6

1


1

2
  

 

9) , , , ,a b c d e  Vd;gd VWthpirapy; cs;s NtWNtwhd xd;wpw;Fk; gj;jpw;Fk; ,ilapy; cs;s epiw 

vz;fshFk;. ,t; Ie;J vz;fspd; ,il 5 ck; , ,a b d  Mfpa %d;W vz;fspd; ,il 4 ck; vdpd; 

, , , ,a b c d e vd;gtw;wpd; ngWkhdq;fisf; fhz;f. 
 

 

, , , ,a b c d e 

,ilak; = 4
 

4c   

4
3


 dba

12a b d   
 
………(1)

 

5
5


 edcba

 
25)(  ecdba 12 4 25e    9e 

 
(1) 12a b d   

 
2, 3a b   vdpd; 7d   

 

9,7,4,3,2  edcba
  

10)  5,4,3,2,1  vDk; njhilg;Gs;spfs; x  ,d; ,il> epaktpyfy; vd;gd KiwNa 3, 2  vdf; fhl;Lf. 

,jpypUe;J 32  xy  vDk; Vfgupkhzkhf cUkhw;wg;gLk; y  Gs;spfspd; ,iliaAk; 

epaktpyfiyAk; fhz;f.  
 

,il 
1 2 3 4 5

5
x

   
      3x   

epaktpyfs;  
2

2

x

x
S x

n
 


  

2 2 2 2 21 2 3 4 5
9

5

   
        

2xS 
 

 

32  xy  

2 3y x    2 3 3       9y   

 

xy SS 2 2 2yS   

 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 05 05 + + 
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11)  
 

a)  
 
 
 

 

 

 

 

 

NkYs;s glkhdJ tPjpnahd;wpd; rha;thd gFjp AC  IAk; fpilahd gFjp CE  IAk; fhl;LfpwJ. A 

,y; xa;tpy; ,Ue;J Gwg;gLk; fhH. rPuhd MHKfy; a  cld; nrd;W B vDk; ,lj;jpy; 3u  fjpia 

milfpwJ. cldahf jLg;Gf;fisg;gpuNahfpj;J rPuhd mkHKLfy; a ,dhy;  C I milAk; NghJ 

fjp u2  I ngWfpwJ. gpd; rPuhd fjp u2  cld; fpiltPjpapy; ,aq;FfpwJ. mt;tPjpapy; D ,y; cs;s 

xLf;fkhd Fopia fhH jhz;Lk; NghJ Vw;gLk; fzf;FYf;fk; fhuzkhf fjp u  My; FiwfpwJ. 

gpd;dH njhlHe;J rPuhd fjpAld; ,aq;fp Gs;sp E  If; fle;J nry;fpwJ. CD topNa fhH ,aq;f 

vLj;j Neuk; 
a

u

3
 MfTk; dDE   MfTk; CEAC  MfTk; cs;sJ. A ,y; ,Ue;J E tiuf;Fk; 

fhupd; ,af;fj;jpw;fhd fjp – Neu tiuig tiue;J ,jpypUe;J.  

i) fhH MHKLfy;> mkHKLfYld; ,aq;fpa Neuq;fs; KiwNa 
a

u

a

u
,

3
 vdTk;.  

ii) rha;thd tPjpapd; ePsk; 
a

u 27
vdTk; fhl;Lf  

iii) J}uk; CD If; fhz;f. 

 

19

3ad
u    vd;gij ca;j;jwpf.  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

C d D E 

B 

O 

A 

V 
3u 

2u 

a 

a 

θ t1 t2 

t u/3a 

d 

θ 

Δ1 Δ2 Δ3 

20 

05 

05 

05 

05 
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i. atan                     

1

3u
a

t
    

1

3u
t

a
      

atan  

2

3 2u u
a

t


  2

ut
a

   

 

 

ii. rha;thd gFjpapd; ePsk;      
21 l  

 

       21 )23(
2

1
3

2

1
tuuut   

        
a

uuu
a

u
 5

2

1
3

3

2

1
 

        

27u

a


 

iii. 3CD 2
3

u
u

a
 

22

3

u

a
  

iv. AC CE  

d
a

u

a

u


3

27 22

 

219

3

u
d

a
      

 
2 3

19

ad
u     

3

19

ad
u   

 

 

05 

05 

05 

05 

05 

05 

05 

05 

10 

15 

15 
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b) a  Mfyk; nfhz;l Nehpa MW xd;W v  Ntfj;jpy; gha;fpd;wJ.  epiyahd ePhpy; v  fjpapy; 

ePe;jty;y kdpjd;, xU fiuapy; ,Ue;J kWfiuia ePe;jp mila tpUk;Gfpd;whd;. ,q;F 1   

MFk;. Mtd; xU fiuapy; A vDk; Gs;spapy; ,Ue;J Neh; vjph; Gs;sp B ,w;F mUfpy; Mw;Nwhl;l 

jpirapy; cs;s Gs;sp C I milfpd;whd;.  BC= x  vdpd; sin cos
a

x a 


   vdf; fhl;Lf. 

,q;F   Vd;gJ MWghAk; jpirf;F vjph; jpirAld;  v  mikAk; NfhzkhFk;.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      

  khWfpd;w NghJ  x  ,d; ,opTg; ngWkhdk; 
21

a





 vdf; fhl;Lf. 

nghUj;jkhd Ntf Kf;Nfhzpia tiutjd; %yk; my;yJ NtWtpjkhf x  ,d; ,opTf;Fhpa   

,d; ngWkhdk;  1cos   vdf; fhl;Lf. 

 
 

R –  MW, M – kdpjd;, E – g+kp  
 
 
 
 
 
 

 

 

, ,R EV v



 ,M RV = 

 

 
rhHGNtff; Nfhl;ghL  
 

 

 

 

 

 

 

 

 

 

                = 

 

 

 

λ cosα 

λ sinα 

+ →  

B  C 

θ 

a  

θ 

x 

A  

α 

λ  

+ →  θ = α 
λ

V 

10 

10 

, , ,M E M R R EV V V 
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sin
tan

v

v vcos

 


 



 

 

sin

1

a

x cos

 

 
 


 

 

cos sina a x       

 




a
ax  cossin  

 

 

 ,d; jPHTfspw;F  

2

2
22



a
ax   MapUj;jy; Ntz;Lk;.  

2

2

2
2 a

a
x 

  

    

 
2

22 1






a

 

2

22
2 )1(






a
x

 



21


a
x

 

ax


2

max

1


 

 

 

 

 

 

 mjpfupf;f 𝑥 FiwAk;  

  cos
v

v


 

 
1( )cos    

 

 

 

 

 

 

α 
λ  

+ →  α = 

λ cosα 

θ = 
θ 

λ sinα 

θmax 

 
L M 

α 
λ  

10 

05 

05 

05 

10 

05 

10 

05 

05 

10 

45 

25 

20 
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12)  

a) cUtpy; fhl;lg;gl;Ls;s 


BEG Mf ,Uf;Fk; 

ruptfk; ABEGMdJ ,Nyrhd xg;gkhd Fw;wpapd; 

GtpaPHg;G ikaj;jpD}lhf cs;s xU epiyf;Fj;Jf; 

FWf;Fntl;lhFk;. ,q;F 
1 3

5
sin   

  
 

. AGBE,  

Mfpa NfhLfs; epiyf;Fj;jhditAk; NfhL EG  

MdJ mjidf; nfhz;Ls;s Kfj;jpd; XH mjpAaH 

rupTf;NfhlhFk;. Fw;wpapDs; BA  ,w;Fr; rkhe;jukhd 

xU nky;ypa xg;gkhd jthspg;G CD  cs;sJ. AB  

xg;gkhd fpil epyj;jpd; kPJ ,Uf;FkhW Fw;wp 

itf;fg;gl;Ls;sJ. jpzpTfs; mm,2  I cila 

KiwNa QP, vDk; ,U Jzpf;iffs; KiwNa 

CDEG, Mfpatw;wpd; kPJ itf;fg;gl;L mit 

Gs;spfs;  

EC, ,y; ,Uf;Fk; rpwpa xg;gkhd ,Nyrhd fg;gpfspw;F Nkyhfr; nry;Yk; xH ,Nyrhd 

ePl;lKbahj ,ioapdhy; njhLf;fg;gl;Ls;sd. ,io ,Wf;fkhf ,Uf;f glj;jpy; fhl;ba 

miktpypUe;J njhFjp xa;tpy; ,Ue;J tpLtpf;fg;gLfpwJ.  

210  msg vdf; nfhz;L Jzpf;if P  ,w;F EG topNaAk;> Jzpf;if Q  ,w;F DC topNaAk; 

njhFjpf;F AB  topNaAk; ,af;fr; rkd;ghLfis vOJf.  

,ypUe;J Fw;wpapd; MHKLfy; 


AB,d; jpirapy; 
2

14

5 ms vdf;fhl;b Fw;wp njhlHghd P ,d; 

MHKLfiy fhz;f.  

Jzpf;if P MdJ Neuk; 
7

5
s  ,aq;fp G I milAk; NghJ (Jzpf;if Q  MdJ C  I 

milatpy;iy)  ,io mWk; vdpd; P MdJ Fw;wpia tpl;L tpyFk; NghJs;s Ntfj;jpd; gUkd; 

1132 ms vdTk;> jpir fpilAld; 
1 3

tan
2

  
 
 

  vdTk; fhl;Lf.  

njhlUk; GtpaHg;gpd; fPo; ,af;fj;jpy; Jzpf;if P MdJ Neuk; 
1

2
s  ,y; epyj;ij mbf;Fk; vdpd; 

mAG 25.4  vdf; fhl;Lf.  

 

A B 

C D 

E 

G 

H 

P(2m) 

Q(m) 

θ 
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F ma  

Q ,w;F )( FfmT    …………..(1)  

 

P ,w;F 2 2 ( sin )mgcos T m f F     

         

4 3
2 10 2

5 5
m T m f F

 
      

 
   

3
16 2

5
m T m f F

 
    

 
      …………..(2) 

njhFjp )sin(2)(00 fFmFfmF   

5

3
220  fFFf    

  15f F       …………..(3) 

 









 Ffmm

5

1
316)2()1(

1
16 45 F;

5
F    (3)From  

 

 

25

14
F ms   

      
2

14

75
)3(  msf  

 

 

N 

A B 

C 

mg 

T 

G 

R 

2mg 

N 

θ 

T R 

P 

T 

T 

T   T 
Q 

S 

θ 

A B 

C D 

E 

G 

H 
f 

Q(m) 

θ 

F 

f + F 

F 

D 

05 
05 

10 

05 

05 

10 

05 

05 

05 

45 

10 

80 5

224 14
F  
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        Fw;wpapd; rl;lj;jpy; 

   m  ,w;F v u at   

        0v f t    
75 7

14 5
    

          
115

2
v ms   

g+kpapd; rl;lj;jpy; Fw;wpf;F v u at   

 

tFw  0  

      

  15 7 1

14 5 2
w ms     

 

                          

                

     
2 2 1

0 6 4 2 13u ms   ,
6 3

tan
4 2

    

 

21
2

s ut af   

 

21
0 2

h u sin t gt    

 

3 1 1 1
2 13 10

2 2 413
       

 

4

5
3

17
4.25

4
h m    

 

 

 

 

 1

2
 

15

2
 

θ 

3 

2 

β 

√13 

h 

O 

f t=0 

Fw;wpapd; rl;lk; 

4 

6 u0 

β VP,E = 
=  

=
 

 

x 
β t=0 0u  

10ms-1 

1

2
t s

 

h 

y 

05 

05 

05 
05 

05 

05 

05 

30 
05 

10 
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b) O  it ikakhfTk; a  I MiuahfTk; nfhz;l xg;gkhd 

tl;lf;Fohapd; xU gFjp AB  MdJ epiyf;Fj;J jsj;jpy; 

epiyahf;fg;gl;Ls;sJ. ,q;F OA  epiyf;Fj;jhfTk; 

0120


BOA MfTk; cs;sJ m  jpzpTila xU Jzpf;if 

P  MdJ A  ,y; Fohapy; itf;fg;gl;L> fpilahf ag  

cld; FohapDs; vwpag;gLfpwJ. ,q;F   Neh; khwpypahFk;. 

 
 

OP  MdJ fPo;Kf epiyf;Fj;Jld;    Nfhzj;ij Mf;Fk; NghJ P  ,d; fjp v  MdJ 

2 ( 2 2cos )v ag      My;jug;gLk; vdf;fhl;b> Fohapw;Fk; Jzpf;if P  ,w;fpilapyhd 

kWjhf;fk; R  If; fhz;f. 

3  vdpd; Jzpf;if P  MdJ B I kl;Lkl;lhf milAk; vdf;fhl;b> A  ,w;Fk; B  ,w;Fk; 

,ilapy; Jzpf;if P  ,d; jpir Gwkhw;wkilAk; vdTk; fhl;Lf.  

 

)( 21 SS  rf;jpfhg;G tpjpg;gb 

 

2
21 1

2 2
( cos )m ag mg a a mv     

 
2 ( 2 2cos )v ag      …………..(1) 

 

 2S , F ma  

 

a

v
mmgR

2

cos    

 

 

cos ( 2 2cos )
m

R mg ag
a

        

 

 

)cos32(  mgR  ………….(2)  

 

 

 

 
 
 
 

O 

a 

a 

B 

A P(m) 

300 

B 

O 

a R 

300 

V 

 

Z.P.L 
(S2) 

05 

A 
(S1) 

mg  

15 

05 

05 

05 

35 
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3 vdpd;  
 

2(1) (1 2cos )v ag     

 

B ,y; 
0 2120 (1 cos120)v ag      

 

                    
2 0v  0v   

Jzpf;if P  MdJ B I kl;Lkl;lhf milAk;  

(2) ,y; ,Ue;J   $l R FiwAk;.  
 

3 vdpd;  
1

(2) (1 3cos ) 2R mg      

 

B ,y; )120cos31(1200  mgR  

3
1

2
mg

 
  

 
 

0
2

mg
R     

 

But 
00    ,y; 04)2(  mgR  

 
/ A ,w;Fk; B ,w;Fk; ,ilapy; kWjhf;fk; GwkhWk;.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

05 

05 

05 

05 

20 
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13)  

 
 
 
 
 

 

 
jpzpT m I cila xU Jzpf;if P MdJ> ,aw;if ePsk; ,2a  kPs;jd;ikkl;L mg2  IAk; 

,aw;if ePsk; a  kPs;jd;ik kl;L 
2

mg
 IAk; cila ,U ,Nyrhd ,iofspd; ,U EdpfSld; 

,izf;fg;gl;Ls;sJ. xg;gkhd fpilAld; 030 rha;Tila rha;jsj;jpd; Nky; Jzpf;if P itf;fg;gl;L 

,ioapd; RahjPd Kidfspy; a2  ,aw;if ePsKilajd; Edp rha;jsj;jpy; NkNy cs;s epiyahd 

Gs;sp A  ,w;Fk;> a  ,aw;if ePsKilajd; Edp rha;jsj;jpy; fPNo cs;s epiyahd Gs;sp B  

,w;Fk; ,izf;fg;gl;Ls;sd. ,iofs; rha;jsj;jpd; mjpAaH rha;Tf;Nfhl;bd; topNa ,Uf;f 5AB a  

MFkhWs;sJ. P  MdJ rha;jsj;jpy; Gs;sp C  ,y; rkepiyapy; ,Ug;gpd; aAC 3  vdf; fhl;Lf.  

,g;NghJ Jzpf;if P  MdJ aAD 4  MFkhW rha;jsj;jpYs;s Gs;sp D  ,w;F 

nfhz;Ltug;gl;L> mjpypUe;J nkJthf xa;tpypUe;J tplg;gLfpwJ. ,U ,iofSk; ,Wf;fkhf ,Uf;f 

,io AP  ,d; ePsk; x  Mf ,Uf;Fk; NghJ   03
2

3..

 ax
a

g
x  vdf; fhl;Lf.  

a

g
axX

2

3
,3 2    Mf ,Uf;f rkd;ghl;il 

..
2 0X X  vDk; tbtpy; vOJf.  

#j;jpuk; 
2.

2 2 2( )X c X   If; fUj;jpy; nfhz;L tPr;rk; c  If; fhz;f.  

 

Jzpf;if P MdJ mjd; kpf caHe;j ,lkhd Gs;sp E I milAk; NghJ AE If; fhz;f. P MdJ 

E  I milAk; fzj;jpy; ,io AP ntl;lg;gLfpwJ.  

Gjpa ,af;fj;jpd; vspikapir ,af;fr;rkd;ghl;ilg; ngw;W mjd; miyTikak; B ,y; ,Uf;Fk; 

vdf;fhl;Lf.  

Jzpf;if P, D ,y; ,Ue;J ,aq;fj;njhlq;fp kPz;Lk; D I mila vLf;Fk; Neuk; 

12 1

33

a
cos

g

   
   

  
 vdf; fhl;Lf.  

 
 
 
 
 
 

A 

C 

D 

B 
300 

P(m) 
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'Hooke s  Law  

a

axmg
mg

a

axmg
T

)2(

2

)2(2 001

1





  

1 0 0
2

(4 ) (4 )

2 2

a x mg a xmg
T

a a

 
   

rkepiyapy;  
1 1

1 2 cos60T T mg   

1 1

1 2
2

mg
T T    

0 0( 2 ) (4 )

2 2

mg x a mg a x mg

a a

 
    

axaax  )4()2(2 00  

03 9x a  

ACax  30  

 

 

 

 

 

 

 

 
 

'Hooke s   Law  

a

axmg

a

axmg
T

)2(

2

)2(2
1





  

2

(4 ) (4 )

2 2

mg a x mg a x
T

a a

 
   

amF   

..

2 160T mgCos T m x    

2

)2(

2

)4(.. mg

a

axmg

a

xa
mgxm 





  

A 

B 

x0 

600 
C 

mg 

300 

A 

B 

x 

3a 

mg 
a 

C 

T1 

T2 0 

 

P 
600 

300 

D 

05 

05 

05 

10 

05 30 

05 

05 

10 
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 
.. 3

3
2

g
x x a

a


    

 
.. 3

3 0
2

g
x x a

a
    

..
2 0X X  ;  ,q;F 

a

g

2

32   ,  3X x a 
..

xx 
....

xx   

..
2X X   

MHS ..  

0X     ,y; miyTikak;  ,Uf;Fk;  

3x a    ,y; miyTikak; (C)  ,Uf;Fk;  

 
2.

2 2 2X c X   

ax 4  ,y; 0
.

x  

X a   ,y; 
.

0X   

 

 2220)1( ac    

022 ac , 0   

ac   

/ tPr;rk; = a 

    2AE a  
 
 
 
 
 
 
 
 
 

'Hooke s  Law  

(4 ) (4 )

2 2

mg a x mg a x
T

a a

 
   

amF   

..

60T mgCos m x   

..(4 )

2 2

a x mg
mg m x

a


    

 

 
..

5
2

g
x a x

a
    

A 

B 

E 

300 
a 

C 
O 

A 

D 

x 
2a 

E T 

O 

 

2a 
O 

a 

a 

P 
600 

mg 

B 
300 

miyTikak; 

miyTikak; 

05 

05 

05 

05 

05 

05 

05 

10 

50 
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..

( 5 )
2

g
x x a

a
     

..

( 5 ) 0
2

g
x x a

a
    

;02

0

..

 yy   ,q;F 2

0
2

g

a
   ,  5y x a 

. .

y x 
.. ..

y x   

MHS ..  

0y  ,y; miyTikak; ,Uf;Fk;  

ax 5  ,y; miyTikak; ,Uf;Fk;  

miyTikak; B MFk;  

/ tPr;rk; = 3a 

 
 
 
 
 
 
 
 
 
 
 
 

g

a
t

3

2
1 




          

3

a
cos

a
     1 1

3
cos   

   
 

 









 

3

1
cos

2 1

0

2
g

a
t




    

















 

3

1
cos

3

2 1

21



g

a
tt  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                              
 

05 30 

0 

B 

3a 

D 

E 

C 

A 

a 

a 

a 

2a 

ω0 
t2 

ω 

05 

05 

05 

05 05 

05 

+ 

05 

05 

35 

05 
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14)  

a) Ms;$w;W mr;Rf;fspd; cw;gj;jp O  Mf ,Uf;f Kf;Nfhzp OAB  ,y; ,A B  ,d; jhdf;fhtpfs; 

KiwNa ba,  MFk;. ePl;lg;gl;l OA  ,y; Q  vDk; Gs;sp : 3: 2OQ AQ   MfTk; gf;fk; AB  

apy; Gs;sp R  MdJ : 2 :1AR RB   MfTk; gf;fk; BO  tpy;  Gs;sp  P  MdJ : :1BP PO   

MFkhWk; cs;sJ.  , ,P Q RMfpatw;wpd; jhdf;fhtpfs; , ,a b   Mfpatw;wpy; fhz;f. 

,jpypUe;J , ,P R Q  Vd;gd xU Neh;Nfhl;Lg;Gs;spfs; vdpd; 
1

3
   vdf; fhl;Lf. 

 



 POBP
PO

BP




1
 

 pbp    

(1 ) p b 
1

1
p b


 


 

 


 AQOQ
AQ

OQ

2

3

2

3
 

)(
2

3
aqq   2 3 3q q a     3q a   

 

2
2

1

AR
AR RB

RB

 

    

                 )(2 rbar  3 2r a b        
1 2

3 3
r a b    

 

P,R,Q vd;gd NeHNfhl;Lg;Gs;spfs; vdpd; 


 RQPQ  vd vOjyhk; ,q;F  vz;zp 

 q p q r     

1 1 2
3 3

1 3 3
a b a a b



 
     

  
 

1 8 2
3

1 3 3
a b a b

 


   


 

  But ba   

 
8

9

3

8
3  


a  

     
3

2

1

1 





b

3
1

2



  

3 8
1

2 9
   

1

3
   

 

 

P  
R 

O Q  A(a) 

B(b) 

30 

30 

05 

05 

05 

10 

05 

05 

05 

05 

05 

05 

05 
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b) oxy  jsj;jpy; A,B,C,D vd;gtw;wpd; jhdf;fhtpfs; KiwNa 3 ,i j  4 ,j  3 3 ,i j   ji  3  

MFk;. BOODDCCBABOA ,,,,,  topNa KiwNa 4 3,10,2 3, 3,2 3 , 3Q P N gUkDs;s 

tpirfs; jhf;Ffpd;wd. J}uq;fs; m ,y; msf;fg;gLfpwJ. ,t;tpirj;njhFjpahdJ.  

i) xU NghJk; rkepiyapy; ,Uf;fkhl;lJ vdf; fhl;Lf.  

ii) 
4 31

,
3 3

Q P   vdpd; njhFjp ,izf;F rktYthdJ vdf; fhl;b mjd; jpUg;gj;jpd; 5Nm  

,lQ;RopahdJ vdf; fhl;Lf.  

iii) 9QP  vdTk; B ,D}L nry;Yk; jdptpirf;Fk; XLf;fg;gbd; 
7

4
Q   vdf; fhl;Lf.  

,t;tifapy; njhFjpahdJ AC topNa jdptpirAld; NrHe;J xU ,izahf xLf;fg;glyhk; 

vdf;fhl;b> mt;tpiriaAk; ,izapd; gUkidAk; fhz;f.  

 

 

 
     
 
 
 
 
 
 
 
 
 
 

 

i. O gw;wpa ,lQ;Ropj;  jpUg;gk; 

323233210 G  

12320   

05  N  

/ njhFjp rkdpiyapy; ,Uf;f khl;lhJ.  

 

 

 

 

B 

10 C 

A D 

 

4 

1 

60   

 0 

3 

2m 
2m 

1m 

2m 

y 

x 

25 

10 

10 

05 
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ii. 60cos130cos3230cos3230cos34  X  

          Q3536   

    4 3 ....................(1)X Q   

    
3

4
34    0   

30cos1060cos3460cos3260cos3233  QPY  

3 3 3 3 2 3 5 3P Q        

9 3 3 3Q P    

3( 9)..........................(2)Y Q P    

4 31
3 9

3 3

 
   

 
 3 9 9   0  

0, 0X Y   and 5G Nm  

/ ,izf;F xLq;Fk;  

NmG 5  ,lQ;Rop 

 

iii. 3( 9)..........................(2)Y Q P    

9QP  vdpd; 

0Y  

4 3X Q    

 
O gw;wpa ,lQ;Rop jpUg;gk;         

 

)34(45 Q  

21 12Q   

 
7

4
Q   

7
4 3

4
X      

5

4
   

 
 
 
 
 
 
 
 
 
 
 

 

 

 
5/4N 5/4N 

5/4 

3 

5/4 

x 
     0G =

5

4
 x 3 = 

15

4
 N 

4 – Q  

B(0,4) 

O 

35 

30 

10 

05 

10 

05 

05 

05 

05 

05 

05 05 

05 



 
 

P. Sentilnathan B.Sc,Dip in Ed 

 

gf;fk; 22 

15)  

 
a)  

 
 
 
 
 
 
 

 

 
3a  ePsKs;s xU rPuhf gukhd rl;lk; C  ,y; nrq;Nfhzkhf tisf;fg;gl;Ls;sJ. ,q;F aAC  . 

,r;rl;lj;jpd; xUKid A , fpilj;jiuapy; epiyg;gLj;jg;gl;l fulhd ngl;bapd; fpilahd Nky; 

Kfj;jpy; njhlTk;> B  ,y; ,izf;fg;gl;l ,Nyrhd ePsh ,ioapdhy; jhq;fg;gl;Lk; cs;sJ. 

,ioapd; kWKid epiyahd Gs;sp D  ,y; fl;lg;gl;Lk; BDAC, vd;gd fpilAld; rk 

rha;itAk; BA,  vd;gd xNu fpilkl;lj;jpYk; ,Uf;f BCA ,,  vd;gd epiyf;Fj;J jsk; xd;wpYk; 

,Uf;f rl;lk; vy;iyr;rkepiyapy; cs;sJ. rl;lj;jpd; myF ePs epiw w  vdf; nfhz;L ,ioapy; 

cs;s ,Otpir 
13

4 5

aw
 vdf; fhl;b, 

rl;lk; - ngl;b ,ilapyhd cuha;Tf;Fzfk;   vdpd; 1334  vdf; fhl;Lf.  

 

 

 

 
 
 
 
 
 
 
 

 

              

   

 

D 

C 

2a 

a 

A 

B 

T 

R 

θ θ 

√5a 

D 

C 
 

a 

A 

F 

a 
a/2 

a/2 
aw 

2aw 

B 

10 
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 A gw;wpa ,lQ;Rop jpUg;gk; 

5 sin cos 2 ( cos sin ) 0
2

a
T a aw aw a a           









 2cot

2

5
5 awT  

         







 2

2

1

2

5
aw  

13
5

4

aw
T   

13

4 5

aw
T   

 

02sin  awawTR   

    
5

2

54

13
3 

aw
awR  

        
10

13
3

aw
aw  

17

10

aw
R   

0 TCosF  

     
5

1

54

13


aw
F  

     
13

20

aw
F   

vy;iy rkepiyapy;   
F

R
  

 

13 10

20 17

aw

aw
  

   

3413
 

1334   

 40 

10 

05 

10 

05 

05 

05 

30 

15 

05 
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b) cUtpy; fhl;lg;gl;Ls;s rl;lg;gly; Kidfs; DCB ,,  

vd;gtw;wpy; RahjPdkhf %lg;gl;l BDCDBCAB ,,,  vd;Dk; 

ehd;F ,Nyrhd Nfhy;fisf; nfhz;Ls;sJ. DB BC CD   

vdTk; 
060BAD  vdTk; jug;gl;Ls;sJ. A, D  vd;gd 

xg;gkhd epiyf;Fj;J Rtupy; gpizf;fg;gl;Lk; C  ,y; Rik w  

Vw;gl;L> Nfhy; BD fpilahf ,Uf;f rl;lg;gly; xU 

epiyf;Fj;J jsj;jpy; rkepiyapy; cs;sJ. Nghtpd; 

FwpaPl;ilg; gad;gLj;jp xU jifg; tupg;glj;ij tiue;J ,A D  

,y; kWjhf;fq;fs; w , w  vdf;fhl;b> vy;yhf; Nfhy;fspYk; 

cs;s jifg;Gf;fis fz;L> ,j;jifg;Gf;f;s ,Oitfshf 

cijg;Gf;fhd vd NtWgLj;Jf.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
A ,y; kWjhf;fk; )3)(1(P  

2

cos 60

w

w

 
 
    

D ,y; kWjhf;fk; R w  

 

 
 

 

Nfhy;fs; jifg;G 
,Oit    cijg;G 

AB - w  

 

BC - 

3

w
 

CD - 

3

w
 

BD 2

3

w
 

- 

C 

A 

B 

 

D 

A 

(1) 

(2) 

(4) (3) 

600 
300 

300 
w/2 

w/2 

A 

B 

C 

W 

D 

P 

600 

(3) 

(1) 

R 

(2) 

(4) 

600 600 

05 

05 

30 

50 

40 
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16) ikaj;jpy; 2   Nfhzj;ij vjpuikf;Fk; a  MiuAila Miur;rpiwapd; jpzpT ikak;  ikaj;jpy; 

,Ue;J rkr;rPh; Miuapy; 










sin

3

2 a
  Jhuj;jpy; cs;sJ vd njhifaply; %yk; fhl;Lf. 

cauk; h  [ cila xU rPuhd jpz;kr; nrt;tl;lf; $k;gpd; jpzpT ikak; $k;gpd; mbapypUe;J J}uk; 

1

4
h  MFk;. 

gpiwAU tbtpy; cs;s rPuhd nky;ypa cNyhf mlh; xd;W, 

ikak; C  I cila a  MiuAs;s miutl;lj;jhYk;> mjd; 

ikak; O  tpy; Nfhzk; 
2


 I vjpuikf;Fk; xH tl;l 

tpy;ypdhYk; cUtpy; fhzg;gLfpd;wthW tiuGw;Ws;sJ. 

,t;TNyhf mlupd; jpzpTikak; O  tpy; ,Ue;J rkr;rPu; 

MiutopNa 
2

a
 J}uj;jpy; cs;snjdf; fhl;Lf.  

ntw;wpf;Nflaq;fis jahupf;Fk; epWtdk; xd;W glj;jpy; fhl;bathW 

xU Nflaj;ij cw;gj;jp nra;J ntspapLfpwJ. ,J 
2

a
 MiuAk; a2  

cauKk; W  epiwAKila jpz;kf; $k;igAk;, Nkw;$wpa w2  

epiwAila gpiwtbtpy; cNyhf mliuAk;, w  epiwAila nky;ypa 

rPuhd tl;l cNyhf mliuAk; nghUj;Jg;Gs;spfs; BA,  vd;gtw;iw 

,izf;Fk; NfhL %d;W nghUl;fspdJk; rkr;rPH mr;Rf;fshfk; 

,Uf;FkhW nghUj;jg;gLfpwJ. Gs;sp C  MdJ gpiwAUtpd; 

miutl;lg;gFjpapd; ikakhf ,Ug;gNjhL tl;ljl;bd; ikakhfTk; 

mikfpd;WJ. ,f;Nflaj;jpd; jpzpTika J}ukhdJ $k;gpd;tl;l mbapd; 

ikak; 1O   

,y; ,Ue;J rkr;rPH mr;RtopNa 
2(11 )

2( )

W w
a

W w

  
 

 
 J}uj;jpy; cs;s njdf;fhl;Lf. 

,f;Nflaj;jpd; $k;Gg;gFjpapd; tl;l mbahdJ tOf;Fjiy jLg;gjw;F Nghjpa fulhd, fpilAld;   

rha;Ts;s rha;jsj;jpy; itf;fg;gLk; NghJ mJ ftpOk; jWthapy; ,Ug;gpd; (35 4 )W w   vdf; 

fhl;Lf. ,q;F 1 2
tan

3
   
  

 
 MFk;.  

 

A 

a 

a 0 

π/4 
D C π/4 

a 

B 

C 

B 

A 
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Njw;wk;  
 

 

Δ jpzpT aa
2
1  ,q;F   – gug;glHj;jp 

= 2k   

,q;F 2

2
1 ak   

½ tl;ljpzpT. ka   2

2
1  

Miu rpiw jpzpT  

   
2

2
2

2
1 a  

ka   2

2
1  

a

Sin
a


3

2  

 

                                                                       ½ tl;l 422
3 3

2

Sin a
a



 
   

                               Miurpiw 42 2
3

4

Sin
a






3

8a
  

    
 
rkr;rPupd;gb gpiwapd; jpzpTikak; x- mr;rpy; mikAk; 

/ ( , 0)G x  

 
nghUs; jpzpT jpzpT ikak; 

from -oy 

ΔOAB 2k 
3

2a  

½ tl;lk; πk 
3

4aa   

miurpiw OAB πk 
3

8a  

gpiw 2k π 

 

jpzpTika Njw;wgb i i

i

m x
x

m




 

    
 

k

akaakak

2

3
8

3
4

3
22





 

  

2

3
8

3
4

3
4 aaaa 




 

2

a
x


  

 

 

A y 

x 

a 

0 
D 

π/4 

C a π/4 

a 

B 

 

30 

05 

05 

05 

05 + 05 

05 + 05 

05 + 05 

05 

15 

05 

30 

70 
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jpzpTikaj; Njw;wg;gb 
0

i i

i

m x
x

m




 

 
0

2 4 3
2 2

3

a aW w a w a
x

W w

     



 

 
0

2 11

2( 3 )

W
x a

W w

  
   

 
 

 

 

0

2
tan

a

x


 
 
   

023

2

x

a
  

ax 34 0   

 2 2 11
3

3

W w
a a

W w

    


 

wWwW 93)11(42    

Ww  )435(   

 

nghUs; jpzpT jpzpT ikak; 
from -OY 

$k;G W 
a

2
1  

gpiw 2w  4
2

aa   

tl;lk; w a3  

Nflak; W + 3w 
0x  

y 

x 

a 

a/2 

C B A 2a a 

a/2 

R  

 

 

F  

 

 

05 

05 

05 
10 

05 

05 

10 

05 

30 

20 
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17)  

a) xU jdpahH fzdp epWtfj;jpy; xU Fwpj;j njhopYf;F gl;ljhupfs; tpz;zg;gpf;f KbAk;. 

tpz;zg;gpf;Fk; gl;ljhupfSs; fzzpia xU ghlkhf nfhz;l gl;ljhupfs; Neubahf njhopYf;F 

njupe;njLf;fg;gLfpwhHfs;. fzzpia xU ghlkhf nfhz;buhj gl;ljhupfs; xU vOj;Jg; guPl;irf;F 

Njhw;w Ntz;Lk;. mg;guPl;irapy; rpj;jpaile;jtHfs; gpd;G xU NeHKfg;guPl;irf;Fk; Njhw;w Ntz;Lk;. 

NeHKfg;guPl;irapy; njupTnra;ag;gLtHfs; mj;njhopf;F NjHe;njLf;fg;gLtH. njhopf;F 

tpz;zg;gpj;jtHfspy; 20% MNdhH fzdpia xU ghlkhf nfhz;l gl;ljhupfshfTk;> ,tHfspy; 

60% MNdhH ngz;fSkhtH. vOj;Jg;guPl;irf;F Njhw;WNthHfspy; 50% rpj;jpmilfpd;wdH. rpj;jp 

mile;jtHfspy; 90% NeH Kfg;guPl;irapy; njupT nra;ag;gLfpwhHfs;. NeHKfg;guPl;irapy; njupT 

nra;ag;gl;ltHfspy; 70% ngz;fshtH.  

i) ,j;njhopYf;F xU ngz; njupe;njLf;fg;gLtjw;fhd. 

ii) njhopYf;F xU ngz; njupe;njLf;fg;gl;bUg;gpd; fzdpia xU ghlkhf nfhz;buhj 

gl;lj;jhupahf ,Ug;gjw;fhf epfo;jfitf; fhz;f.  

 

C – fzdpia ghlkhf nfhz;l gl;ljhup  
N – fzdpia ghlkhf nfhz;buhj gl;ljhup 
R – vOj;JguPl;irapy; rpj;jp miljy;. 
W – vOj;JguPl;irapy; rpj;jp milahjpUj;jy;. 
I – NeHKfj; NjHypy; njupT nra;ag;gLjy;. 
I- - NeHKfj; NjHtpy; njupT nra;g;glhjpUj;jy; 
G – Mz; 
L – ngz;.  

 
 
 
 
 

 

 P(CL)+ P(NRIL)= 
20 60 80 50 90 70 372 93

100 100 100 100 100 100 1000 250

   
         

   
 

 

 

   

80 50 90 70

100 100 100 100

93

21

 31

250

P NRIL

P CL P NRIL

 
  

 






 

 

 

 

C 

G 

L 

R 

W 

N 

I 

I1 

G 

L 

CG 

CL 

NRIG 

NRIL 

NW 

10 20 

05 

20 
10 

05 

35 

35 
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b) Fwpj;j xU ghlriy A  apy; caHju tFg;gpy; cs;s 50 khztHfs; nghJ mwpTg;guPl;irapy; 

ngw;w Gs;spfspd; guk;gy; fPNo jug;gl;Ls;sJ. 

,t;tl;ltizapy; jug;gl;l guk;gypd; ,iliaf; fhz;L, epaktpyfy; 

104  vdf; fhl;Lf.  

NtW xU ghlrhiy B  ,d; 150  khztHfspw;fhd ,g;ghlg;guPl;ir 

Gs;spfspd; epaktpyfy; 54 MfTk;, ,U ghlrhiyfspd; ,ilfs; 

rkdhfTk; ,Ug;gjhfTk; jug;gbd;, ,U ghlrhiyfspdJk; nkhj;j 200 khztHfspdJk; xd;W 

NrHe;j epaktpyfy; 10 vdf; fhl;Lf.  

 
cj;Njrpj;j ,il= 45 

 

,il 

 
fd

x A c
f

 



 

 
50

)50(
1045


  

35  

 

 

 

 

epaktpyfy; 

2
2fd fd

S c
f f

 
   

 

 
 

2
130 50

10
50 50

 
  

 

13
10 1

5
 

8
10

5
 4 10S   

 
 
 

ghlrhiy A  104,50  xSn  

ghlrhiy B  150, 4 5ym S   

 
200 khztHfspdJk; epaktpyfy;  

2 2

2 x y

Z

nS mS
S

n m





 

50 160 150 80

200

  
  

 

2 100ZS  10ZS   

 

 

Gs;spfs; khztHfspd; 
vz;zpf;if 

10 – 20 08 

20 – 30 10 

30 – 40  12 

40 – 50    14 

50 – 60  06 

tFg;ghapil e.ng 
(x) 

f x-A  

= x -45 

 

x A
d

c


  

45

10

x
d


  

fd 

 

fd2 

 

10 – 20 15 08 -30 -3 -24 72 

20 – 30 25 10 -20 -2 -20 40 

30 – 40  35 12 -10 -1 -12 12 

40 – 50    45 14 0 0 00 00 

50 – 60  55 06 10 1 06 06 

10 10 10 10 10 

05 
05 

05 

05 

05 

05 

60 

10 

10 
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New 

(1) Xh; nghUs; Xa;tpy; ,Ue;J  rPuhd Mh;KLfy; 
22ms    cld; ,aq;fj;njhlq;fp cah;Ntfk;   

1vms

I mile;J ,   gpd;dh; khwh Ntfj;Jld; nrd;W , gpd;dh; rPuhd mkh;KLfy; 
24ms   ,dhy; Xa;Tf;F 

tUfpd;wJ. gazk; nra;j Neuk; t  s  ck; nrd;w Jhuk; s  m  ck; vdpd; Ntf - Neu tisapapid 

tiue;J mjpypUe;J 
23 8 8 0v tv s    vdf;fhl;Lf.  

 

 

      tan 2               tan 4                    

 1

2
v

t
 

                2

4
v

t
 

 

 1
2

v
t               1

4

v
t   

 S=rhptfg; gug;G 

     2

1 2

1
3 8 8 0

2
v t t t t v v tv s            

 

(2) epiyahd Gs;sp O ,w;F ,izf;fg;gl;l l  ePs ,Nyrhd ePsh ,ioapd; kWKidapy; m
jpzpTila Jzpf;if P ,izf;fg;gl;Ls;sJ. Jzpf;if RahjPdkhfj; epiyf;Fj;jhf njhq;Fk; 

epiyapy; fpilahf u  vDk; Ntfj;Jld; tPrg;gLfpwJ. ,io fPo; Kfepiyf;Fj;Jld; 060  

Nfhzk; mikf;ifapy; fzepiy Xa;tpw;F tUk; vdpd; u gl  vdf; fhl;b, ,ioapy; cs;s 

,Oitiaf; fhz;f.  

 

  

)( 21 SS  rf;jpfhg;G tpjpg;gb 

 
21 1

2 2
( cos60) 0mu mg l l m     

u gl   

 2S , F ma  

 

cos60 0R mg m    

2

mg
R   

 

 

Y 

V  

2 
4  s  

X t  

θ 

 

 

α 

 2t

 
1t  

05 05 

10 05 

O 

T 

600 

0 

Z.P.L (S2) 

(S1) 
mg 

u  

l  
10 

05 

05 

05 



 

 

 

 

 

 

 

kpff; Fiwe;j tpir nghUs; vy;iyr; rkepiyapy; ,Uf;Fk; NghjhFk; 

,yhkpapd; Njw;wk; 

0 0sin120 sin120

P w
  

P w   

A 

600 

T1
1 

300 

T1
1 

T1
1 

T1
1 

T1
1 

300 

10 + 05 

10 
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Combined Mathematics – Corrections 

 

Combined Mathematics – I (OLD/NEW) 

Part – A  

4. ii)   

Ghlfu;fs; 
(Singers) 

ehl;ba 

(Dancers) 

Ngr;R 

(Speakers) 
Nru;khdk; (Combinations) 

1 1 2 4C1 × 
3C1 × 

5C2 = 120 

1 2 1 4C1 × 
3C2 × 

5C1 = 60 

2 1 1 4C2 × 3C1 × 
5C1 = 90 

 270 

 

 

Combined Mathematics – II (OLD) 

Part – A  

9.  
𝑎+𝑏+𝑐+𝑑+𝑒

5
= 5 

𝑎 + 𝑏 + 𝑐 + 𝑑 + 𝑒 = 25 ------------(1) 

𝑎 + 𝑏 + 𝑑

3
= 4 

𝑎 + 𝑏 + 𝑑 = 12------------(2) 

(1)-(2) : c+e = 13 

c e 

4 9 

5 8 

6 7 

 

a=2, b=3, c=4, d=7, e=9 

or 

a=2, b=3, c=5, d=7, e=8 

 


