
GIZ/ESC – Jaffna 1 

GIZ/ESC – Jaffna 

 

 

 

Combined Mathematics 

 

 

1) vwpnghUl;fs; (Projectiles) 

2) Gs;sptpgutpay; -(Statistics) 

3) JzpNfhitfs; (Determinants) 

4) jhaq;fs; (Matrices) 
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vwpnghUl;fs; (Projectiles) 

vwpaw;ghij  

xU Jzpf;ifia rha;thf tPRk; NghJ mJ epiyf;Fj;Jj; jsj;jpy; gutisTg; 

ghijapy; ,aq;Fk; ,g;ghij vwpaw;ghij vdg;gLk;  

 

vwpay; Ntfk; 

xU Jzpf;if tPrg;gLk; Ntfk; vwpay; Ntfk; vdg;gLk;. 

 

vwpaw; Nfhzk; 

xU Jzpf;if tPrg;gLk; jpirahdJ tPrw;Gs;spapD}lhd fpilj;jsj;Jld; mikf;Fk; 

Nfhzk; vwpaw; Nfhzk; vdg;gLk; 

 

gwg;G Neuk;  

xU Jzpf;if vwpag;gl;l fzj;jpypUe;J vwpaw; Gs;spf;$lhd fpilj;jsj;ij mila 

vLj;j Neuk;  gwg;G Neuk; vdg;gLk;. 

 

 

gwg;G Neuk; fhzy;  
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mjpAauk; fhzy; 
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g
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    mjpAauk; 

g

Sinu
H

2

22 
  

mjpAauj;ij mila vLj;j Neuk; fhzy; 
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fpiltPr;ir fhzy;.  
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22 SinSin vd vOj KAk;.  

/ α = θ my;yJ 



2
MFk; NghJk;  

R xNu ngWkhdKilajhFk;.  

mjhtJ fpilAld; θ my;yJ 



2
Nfhzj;jpy; xNu Ntfk; u cld; tPRk; NghJ xNu 

fpiltPr;ir ngwKbAk;.  
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vwpaw; ghijapd; rkd;ghL fhzy;. 
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atutSPA   

x = ucosθt 
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tan 2
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 
u

gx
xy  

,JNt vwpaw; ghijapd; rkd;ghlhFk;.  

Fwpg;G :- ,J Fwpj;j x,y ngWkhdj;jpw;F tanθ ,d; ,Ugbr;rkd;ghlhFk; MfNt Fwpj;j 

xU Gs;spa+lhf nry;YkhW ,U NtW jpirfspy; Jzpf;if vwpag;glyhk;.  

 

gpd;tUtdtw;iw epWTf.  

1. ghijapd; rkd;ghL )tan1(
2

tan 2

2

2

 
u

gx
xy  

2. vwpak; P(x1y1) Clfr; nry;ypd; ,g;Gs;spa+lhfr; nry;y ,U jpirfspy; vwpayhk;. 

jpirfs; αα  
1

1
2121 tan,

y

x
  

3. vwpad; Ntfk; u clDk;> vwpNfhzk; α clDk; tPrg;gl;l Jzpf;if (d1h1) (d2h2) 

vd;w Gs;sp Clfr; nry;ypd
)(

tan
1221

2

2

11

2

2

dddd

hdhd




 ; vd epWTf. 

4. vwpNfhzk; α mjpAaH H vdpd; ghijr; rkd;ghL  







  tan

4
1tan

H

x
xy vd 

epWTf.  

u 

x 

y 

θ 

x,y(P) 
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5. vwpNfhz α tPr;R R vdpd; ghijr; rkd;ghL 








R

x
xy 1tan  

6. mjpAaH cauk; H tPr;R R vdpd; 
H

yRRR
x

442

222









  

7. O vd;Dk; Gs;spapypUe;J nghUis P(a, b) Clhf tPr Ntz;ba epge;jid 

 222 babgu  vdf; fhl;Lf. ,U tpj;jpahrkhd jpirfs; P Clhf tPryhk;.  

8. h cauKila NfhGu cr;rpapypUe;J xU nghUis (d,-h) Clhf tPr Ntz;ba 

epge;jid  hhagu  222  

9. xU Jzpf;if h cau NfhGuj;jpypUe;J u Ntfj;Jld; tPRk; NghJ NfhGu mb 

Clhf fpilj;jsj;jpy; ngwg;gLk; mjpAaH tPr;R ghu
g

u
22   

10. mjpAaH Gs;spia cw;gj;jpahff; nfhz;l ghtisTvdf; fhl;ly;.  

2

2

1
,cos gtxtuy    

22
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1
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y
gx   
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Cosu
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2 2
  
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g

Cosu
CS

2

2 
  

g

Sinu
CL

2

22 
  

P ,d; Nky; nryj;jpapd; cauk; 
g

u
CLCS

2

2

  

(1) 10ms-1 vd;w Muk;gf;fjpAld; GtpaPHg;gpd; fPo; vwpag;gLk; nghUnshd;wpd; 

vwpaw;Gs;spapD}lhd fpiltPr;R 5m vdpd;> nghUspw;F ,uz;L vwpaw; Nfhzq;fs; 

cz;L vdf;fhl;Lf. mf;Nfhzq;fisf; fhz;f.  

vwpaw;Nfhzk; θ vd;f.  

↑S = ut + ½ at2 [ gpNuafpf;f 

M         K            N 

A           L            R 

y 
C 

uCosα 

10ms-1 

5m 

θ 
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0= 10sin θt – ½ x 10 x t2 

t≠ 0, 10sinθ – 5t = 0 

t=2sinθ 

→ S = ut + ½ at2 ← gpuNahfpf;f. 

5 = 10cosθ x 2sin θ 

5 = 10sin2θ 

sin 2θ = ½  

2θ = π/6  or 2θ = 5π/6  

θ = π/12  or 2θ = 5π/12  

/ π/12 ,  
5π/6 vd;Dk; ,U vwpaw;Nfhzq;fs; cz;L.  

(2) ,U rpWtHfs; 9m fpilj;J}uj;jpy; epw;fpd;wdH. xUtH 2m cauj;jpy; ge;njhd;iw 

9ms-1 Ntfj;Jld; vwpfpd;whH. kw;wtH mjid 1m cauj;jpy; gpbf;fpd;whH. Kjy; 

rpWtd; ge;ij vwpe;j jpir fpilAld; vd;d Nfhzj;ij Mf;Fk;? ge;J jiuf;F 

Nky; mile;j caukhdJ 4.025m ,w;F Nkw;glhJ vdf;fhl;Lf. ,q;F g =10ms-2 

vdf;nfhs;f.  

 

 

 

 

A → B ,w;F  

→ S = ut + ½ at2 [ gpuNahfpf;f.  

9 = 9cosθt 

Cos
t

1
  

A→ B ,J ↑ S = ut + ½ at2 [ gpNahfpf;f. 

2m 

9m 

A 

B 

1m 

C 
θ 

9ms-1 
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2

cos

1
10

2

11
sin91 










Cos
 

-1 = 9tanθ – 5sec2θ 

-1 = 9tanθ – 5( 1+ tan2θ) 

5tan2θ – 9tanθ + 4 =0  

(5tanθ – 4) (tanθ -1) =0 

1tan
5

4
tan   or  

01 45
5

4
tan    or  

A→ B ,J ↑ V2 = u2 + 20s  [ gpNahfpf;f. 

0 = (9sinθ)2-2 (10)h 

20

sin81 2 
h  

θ = 450 vdpd;  025.2
40

81

20

2

1
81





h  

jiuf;FNky; mile;j cauk; = 2+2.025 = 4.025m  

 
5
41tan  vdpd;  

2

41

4

20

81








h  

4120

1681




  

2
205

324
  

jiuf;F Nky; mile;j cauk; 4
205

324
2   

/ jiuf;FNky; mile;j caukhf 4.025 ,w;F Nkw;glhJ.  
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11. xU Jzpf;if O vd;Dk; Gs;spapypUe;J Ntfk; u cld; fpilAld; rha;tpy; 

vwpag;gLfpd;wJ. OX,OY vd;gd fpil epiyf;Fj;J mr;Rf;fspy; vwpag;ghijapd; 

rkd;ghL 



22

2

2
tan

Cosu

gx
xy  vdf; fhl;Lf. Jzpf;if (a, b), (c, O) vd;w 

Gs;spfSlhfr; nrd;why; 
)(

tan
aca

bc


  vd epWtp 














)(

)(

2

9 2222

acab

acacb
v  

vdf;fhl;Lf.  

(1) 300 Vw;wf; Nfhzj;jpy; 80m/s Ntfj;Jld; xU fy;tPrg;gLfpd;wJ.  

a. gag;G Neuk;  

b. fpilj;jsj;jpy; mjd; tPr;R 

c. mile;j mjpAaH cauk; 

d. mjpAauj;ij mila nrythd Neuk; vd;gtw;iwf; fhz;f.  

 

(2) 









4

3
tan 1  vd;w Vw;wf;nfhzj;jpy; 25m/s Ntfj;Jld; fy; vwpag;gLfpd;wJ.  

a. vt;tsT Neuj;jpy; 10m cauj;ij milAk;.  

b. mt;Tauj;jpy; mjd; Ntfk; vt;tsT?  

(3) 12m caukhd NfhGuj;jpd; cr;rpapypUe;J 300 Vw;wf; Nfhzj;jpy; 14m/s 

Ntfj;Jld; vwpag;gl;l rpWfy; vt;tsT Neuj;jpd; gpd; epyj;ij milAk; 

NfhGuj;ij mbapypUe;J vt;tsT J}uj;jpy; fy; tpOe;jJ? [g=10]  

(4) kl;lkhd jiuapypUe;J xH Vw;wf;Nfhzj;jpy; vwpag;gl;l xU fy; 30m 

J}uj;jpYs;s 20m caukhd xH fk;gj;ij fpilahf kUtpathW nry;fpd;wJ. 

vwpay; Ntfj;ijAk; Vw;wf;Nfhzj;ijAk; fhz;f.  

(5) 300 Vw;wf;Nfhzj;jpy;  60m/s Ntfj;Jld; xU nghUs; tPrg;gl;lhy;  

a. gwg;G Neuk; 

b. fpilj;jsj;jpy; mjd; tPr;R 

c. mjpAaH cauk; vd;gtw;iwf; fhz;f.  
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(6) 








4

3
tan 1 vd;w Vw;wf; Nfhzj;jpy; 49m/s Ntfj;Jld; vwpag;gl;lJ.  

a. gwg;G Neuk; 

b. fpilj;jsj;jpy; tPr;R 

c. mjpAaH cauk; vd;gtw;iwf; fhz;f. 

 

(7) 








4

3
tan 1 vd;w Vw;wf;Nfhzj;jpy; 78m/s Ntfj;Jld; Vtg;gl;l VTfiz 2 nrf;fd; 

Kbtpy; vj;jpirapy; nry;Yk;? [g = 9.8] 

(8) 600 Vw;wf;Nfhzj;jpy; tPrg;gl;l fy; 2 nrf;fd; Kbtpy; 300 Vw;wf;Nfhzj;jpy; 

nrd;Wnfhz;be;jhy; fy;ypd; vwpay; Ntfk; vd;d?  

(9) gh2 Ntfj;Jld; 300 Vw;wf; Nfhzj;jpy; tPrg;gl;l fy; mJ ,aq;Fk;  jsj;jpw;F 

nrq;Fj;jhfTs;s xU epiyf;Fj;Jr; Rtiu nrq;Nfhzj;jpy; jhf;fpajhapd; vwp 

Gs;spf;Fk; RtUf;Fk; ,ilapyhd J}uk; ahJ? epy kl;lj;jpw;F Nky; vt;tsT 

cauj;jpy; fy;gLk;?  

(10) caukhd NfhGu cr;rpapypUe;J 1962cm/s Ntfj;Jld; fpilahf tPrg;gl;l nghUs; 

2 nrf;fdpy; mile;j Ntfk; ahJ? [g = 981cm/s2]  

(11) gh2 Ntfj;Jld; 450 Vw;wf;Nfhzj;jpy; tPrg;gl;l xU nghUs; mJ ,aq;Fk; 

jsj;jpw;F nrq;Fj;jhf cs;sJk; vwp Gs;spapypUe;J h J}uj;jpYs;sJkhd 

epiyf;Fj;Jr; Rtiu NkhJfpwJ. NkhJk; Ntfj;jpd; fpil> epiyf;Fj;J 

$Wfisf; fhz;f.  

(12) Vwpapy; Ntfk; V MfTk; gwg;G Neuk; t MfTk; fpiltPr;R r MfTk; ,Ug;gpd; 

4v2t2 = g2t4 + 4r2 vd epWTf.  

(13) xU nghUs; vwpaw; Gs;spapypUe;J a J}uj;jpYs;s h caukhd Rtiu Nehf;fp v 

Ntfj;Jld; tPrg;gLfpd;wJ.  222 ahhgv  vdpd; kl;LNk nghUs; Rtiuf; 

flf;Fk; vdf; fhl;Lf.  

(14) xH vwpnghUspd; fpiltPr;R r ck; mjpAau; h ck; vdpd; vwpay; Ntfk; 

2

1

16
2

2




















h

r
hg vd epWTf.  
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(15) xU epiyf;Fj;J fk;gk; mjd; mba+L nry;Yk; fpilj;jsj;jpypUf;Fk; Gs;sp A 

,y; α Nfhzj;ij Mf;FfpwJ. fpilAld; θ1, θ2 Nfhzq;fis Mf;Fk; jpirfspy; 

,U Jzpf;iffs; A ,y; ,Ue;J tPrg;gLfpd;wd. Kjw; Jzpf;if fk;gj;jpd; 

cr;rapy;gLk; mNj Neuj;jpy; ,uz;lhtJ Jzpf;if fk;gj;jpdbapy; gLfpwJ 

vdpd; tanθ1, tanθ2 = tanα vd epWTf.  

(16) xU Gs;spapypUe;J tPrg;gl;l  Jzpf;if fpilj;J}uk; a [f; fle;j gpd;dH 

tPrw;Gs;spa+lhd fpilj;jsj;ijr; re;jpf;fpwJ. mJ mile;j mjpAauk; b tPry; 

Ntfj;jpd; fpil> epiyf;Fj;J $Wfis a,b ,y; fhz;f.  mJ fpilahf x J}uk; 

fle;j gpd;dH va;jpa cauk; 
2

)(4

a

xabx 
vdf;fhl;Lf.  

(17) fpupf;fl; Ml;lf;fhuH xUtH ge;njhd;iw epykl;lj;jpypUe;J ePz;l jply; topNa 

vwpe;jh R  J}uj;jpYs;s tpf;fl; fhtypd; ghjj;jpy; tpOe;jJ. ge;jpd; njhlf;f 

Ntfj;jpd; fpil> epiyf;Fj;J $Wfs; KiwNa u,vms-1 MFk;. 
2

Rg
UV vdf; 

fhl;Lf.  tpf;fl; fhtyH jplypYs;s fpupf;fl; Ml;lf;fhuid Nehf;fp xm J}uk; 

nrd;wpUe;jhy; mtH mg;ge;ij epyj;jpypUe;J hm cauj;jpy; gpbj;jpUf;fyhk;. ge;J 

tpf;fl; fhtyiu mila vLj;j Neuk; 
)(

2

xRgx

h
R


vdf;fhl;Lf.  

(18) XH vwpnghUspd; njhlf;f Ntfj;jpd; fpil> epiyf;Fj;Jf; $Wfs; KiwNa p,g 

MFk;. Neuk; t ,w; nrd;w fpil epiyf;Fj;Jj; J}uq;fs; x,y vd;why; x [Ak; y 

Ak; t ,y; vLj;Jiuf;f. md;wpAk; va;jg;ngw;w mjpAaH cauk; H [Ak; 

vwpaw;Gs;spf;$lhf xNu fpilj;jsk; kPJs;s tPr;R R [Ak; fhz;f.  

(19) xU nghUs; mjd; Nky; Nehf;fpa ghijapy; tPrw;Gs;spapypUe;J fpilahf x 

J}uj;jpy; nry;fpwJ. tPrw;Gs;spapD}lhf fpilj;jsj;jpNy tPr;R R mb vdpy; 

tPrw;Nfhz Vw;wk; 
 











xR

R

x

y2tan vdf;fhl;Lf.  

(20) β rha;T nfhz;l xU rha;jsj;jpd; kPJ Nky; nehf;fp jse;njhlHghd 

Vw;wf;Nfhzk; α cld; tPrg;gl;l NjhH vwpnghUspd; tPw;Gs;spapD}lhd tPr;R 

RSecβ (1-tanα tanβ) vdf; fhl;Lf. ,q;F R vd;gJ njhlH Vw;wf;Nfhzk; α ck; 

tPry; NtfKk; mNj ngWkjpapd; MFk; NghJs;s fpiltPr;R? 
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(21) epiyf;Fj;Jld; 2β rha;e;Js;snjhU jsj;jpd; kPJs;s xU Gs;spapypUe;J xU 

ghukhd Jzpf;if tPrg;gl;lJ. rha;jsj;jpd; mjpAaH rha;Tf;Nfhl;bD}lhfr; 

nry;Yk; xU epiyf;Fj;Jj; jsj;jpd; Nky; gFjpapNy mj;Jzpf;if ,aq;Ffp;wJ. 

Jzpf;ifapd; njhlf;f Ntfk; U CDSβ mjd; njhlf;f ,af;fj; jpir 

epiyf;Fj;Jld; β rha;e;Js;sJ. Jzpf;ifapd; gwg;G Neuk; 
g

u
 vdTk; jsj;jpd; 

kPJ mjd; tPr;R 
g

u

2

2

vdTk; mJ jskPJ NkhJk; Ntfk; vdTk; Usinβ mg;nghOJ 

mjd; ,af;fj; jpir xU nrq;Nfhzj;jpD}L jpUg;gptpl;lnjdTk; fhl;Lf.  

 

(22) fpilAld; Nfhzk; β [ Mf;Fk; xU Nfhl;bYs;snjhU Gs;spapypUe;J 

mf;Nfhl;bidj; jhf;FkhW xU Jzpf;ifahdJ Ntfk; v clDk; Vw;wf;Nfhzk; 

α clDk; tPrg;gl;lJ. gwg;gpd; NghJ Jzpf;ifapd; 

,af;fj;jpir  tan)sec(sec
2

1
CoCos  [f; Nfhjhd;rdhfTilanjhU 

Nfhzj;jpD}lhfj; jpUg;g KbAk; vdf; fhl;Lf.  

 

(23) b caukhdnjhU Rtupd; mbapypUe;J a J}uj;jpYs;snjhU Gs;spapypUe;J xU 

ge;J fpilAld; α Nfhzk; Mf;Fk; xU jpirapy; v Ntfj;Jld; tPrg;gLfpd;wJ. 

Rtupd; Nky; vt;Tauj;jpYs;s s;spapD}lhfg; ge;J Rtiuj; jhz;Lk; vdf; 

fhl;Lf. ge;J Rtiu kl;Lkl;lhfj; jhz;b nrd;why; va;jg;gl;l mjpAaH cauk; 

)tan(

tan

4

1 22

ba

a




vdf; fhl;Lf.  

(24) xU vwpnghUs; mjd; tPrw;Gs;spapypUe;J θ Vw;wf;Nfhzj;jpyike;Js;s xU 

Gs;spa+lhfr; nry;Yjy; Ntz;Lk;. mg;Gs;spapNy fpilAld; β rupTs;s 

rha;jsj;jpd; kPJ nrq;Fj;jhf NkhjTk; Ntz;Lk;. mJ tPrg;gl Ntz;ba 

Vw;wf;Nfhzk; α gpd;tUkhW ngwg;gLk; vdf; fhl;Lf. tanα =Cot +β+2tanθ 

(25)  α rha;Ts;S jsj;jpd; kPJ Ntfk; v clDk; Vw;wf;Nfhzk; (α + θ) clDk; 

tPrg;gl;L xH mjpAaH rupTf;Nfhl;bD}L nry;Yk; xU epiyf;Fj;Jj; jsj;jpNy 

,aq;Fk; xU Fz;bd; tPr;rpidf; fhz;f. Fz;L ruptpidf;fpilahfj; jhf;fpdhy; 

)1(

cossin
2




Sin
ran


 vdf; fhl;Lf.  
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(26) h cauKs;s Fz;wpd; cr;rpapypUe;J xU Jg;ghf;fp Rlg;gl;lJ. Fz;L fly; 

kl;lj;jpd; Nky; (h+b) vd;Dk; mjpAauj;ij mile;J Fd;wpd; mbapypUe;J J}uk; a 

,Ny flypw;gLfpd;wJ. Jg;ghf;fpapd; Vw;wf;Nfhzk; gpd;tUk; rkd;ghl;bdhy; 

ngwg;gLk; vdf; fhl;Lf.   

(27) xU ge;J ,U RtHfisj; jhz;LkhW tPrg;gLfpd;wJ. Kjw;RtH 

tPRw;Gs;spapypUe;J J}uk; b ,y; ,Ug;gJ. mjd; cauk; a kw;wJ 

tPRw;Gs;spapypUe;J J}uk; a apYs;sJ. mjd; cauk; b fpilj;jstPr;R 

)(

22

ba

baba




 vdTk; tPrw;Nfhzk; tan-1 3 ,Yk; ngupanjdTk; fhl;Lf.  

(28) fpilahd khwhNtfk; u cld; H cauj;jpy; xH tpkhdk; gwf;fpwJ.mJ 

fpilepyj;jpYs;sNjhh; gPuq;fpia tpl;L tpyfg; gwf;fpwJ. Fz;lhdJ V 

Ntfj;Jld; θ Vw;wf;Nfhzj;jpy; tpkhdj;ij mbf;FkhW Rlg;gLfpd;wJ.Rlg;gLfpd;w 

fzj;jpy; tpkhdk; Fz;bd; ghijapy; ,Ug;gpd; Fz;L tpkhdj;ij mbf;Fk;. 

gHSinv 2( 22   (2v Cosθ = u) = uvSinθ vdpd; Fz;L tpkhdj;ij jhf;Fk; vd;f; 

fhl;Lf. 

(29) fpilAld; α rha;tpYs;s Gs;sp xd;wpypUe;J jsj;jpw;Fr; Md jpirapy; v vd;w 

Ntfj;Jld; xU Jzpf;if vwpag;gl;lJ. mj;Jzpf;if fpilj;jiuapy;gLfpd;wJ. 

jsq;fpilj;jiuiar; re;jpf;Fk; Gs;spapypUe;J vwpaw;Gs;spapdJk; Jzpf;if 

jiuia NkhJk; Gs;spapdJk; J}uq;fs; xt;nthd;Wk; h MFk; 2v2 = ghCotα/2 

vdf;fhl;Lf.  

(30) fpilAld; α rha;tpYs;s jsj;jpYs;s Gs;spapypUe;J xU Jzpf;if u vDk; 

Ntfj;Jld; vwpag;gl;lJ. ,af;fk; mjpAaH rupT;Nfhl;bD}lhfr; nry;Yk; 

epiyf;Fj;Jj; jsj;jpy; epfo;fpd;wJ. Nky;> fPo; Nehf;fpa mjpAaH tPr;Rf;fs; 

KiwNa R1R2 vd;gd g2R2Cos2 – 2gu2R +u4 =0 vd;w rkd;ghl;bdJ 

%yfq;fshFnkd epWTf. R3 vd;gJ fpilj;jiuapYs;s mjpAaH tPr;R vdpd; 

213

112

RRR
 vd epWTf.  

(31) xU Jzpf;ifahdJ O vd;Dk; Gs;spapy; ,Ue;J V mb / nrf;fd; Ntfj;Jld; 

fpilAld; θ Nfhzk; mikf;f tPrg;gLfpd;wJ. tPrw;Gs;spapD}lhd fpil 

epiyf;Fj;J mr;Rf;fs; gw;wp vwpag;ghijapy; rkd;ghL  2

2

2

sec
2

tan
v

gx
xy  vdf; 

fhl;Lf.  
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,U Jzpf;iffs; O vd;Dk; Gs;spapy; ,Ue;J xNu Ntfk; ag cld; xNu 

epiyf;Fj;J jsj;jpy; tPrg;gLfpd;wJ. ,y; vwpag;ghijfs; P vd;Dk; Gs;spapy; 

,ilntl;Lfpd;wJ. ,U Jzpf;iffspdJk; vwpaf;Nfhzq;fs; α,β Mapd; O ,y; 

,Ue;J P ,dJ fpilj;J}uk; 
 tantan

2



a
vdf; fhl;Lf.  P MdJ O ,d; 

kl;lj;jpw; Nky; ,Ug;gpd; tanα tanβ >1 vdTk; fhl;Lf.  

 

(32) fpilepyj;jpy; cs;s xU Gs;sp O tpw;F NeHNkNy h cauj;jpy; xU Gz;L 

ntbf;fpd;wJ. mjd; rd;dq;fs; vy;yhj;jpirfspYk; xNu Ntfk; gk2  cld; 

tPrg;gLfpd;wJ. )(2 hkKd  Mapd; O ,y; ,Ue;J d J}uj;jpy; cs;s epyj;jpy; 

epw;Fk; xU rpW kpUfj;ij rd;dq;fs; ,U Kiw ,U jpirfspypUe;J 

ntbj;jypd; gpd; ntt;NtW Neuq;fs; t1,t2(t2.t1) fspy; mbf;Fnkd epWTf. 

g

dhhk
tt

22

12

2
2


  vdTk; epWTf.  

(33) fpilald; α vd;w Nfhzk; mikf;Fk; jsj;jpy; cs;s Gs;sp A apy; ,Ue;J 

Jzpf;if v vd;w Ntfj;Jld; vwpag;gl;lJ. Jzpf;if A f;F fPNoAs;s Gs;sp B 

,y; NkhJfpd;wJ> AB mjp$ba ngWkhdj;ij ngWtjw;F Njitahd 

vwpaf;Nfhzj;ijf; fhz;f. AB kpfg;ngupajha; ,Uf;Fk; NghJ Jzpf;ifapd; 

ghijapy; kpfTaHe;j Gs;sp H MFk;. t1t2 vd;gd KiwNa Jzpf;if A apy; 

,Ue;J H ,w;Fk; H ,ypUe;J B apw;Fk; nry;y vLj;j Neuq;fshapd;  2g2t1t2 

=V2(1+Sinα) vd epWTf.  

(34) xU Jzpf;if V vd;w Ntfj;Jld; epiyf;Fj;Jld; α Nfhzk; mikf;Fk; xU 

jsj;jpd; xU Gs;spapy; ,Ue;J vwpag;gl;lJ. fPo; Kf tPr;R kpfg;ngupajha; 

,Ug;gjw;F vwpaf;Nfhzk; vt;thwpUf;f Ntz;Lk;? ,t;tPr;rpd; me;jq;fspYs;s 

Ntfq;fs; xd;Wf;nfhd;W nrq;Fj;jhditnadf; fhl;b> Jzpf;ifapd; ghijapy; 

mjpAaH Gs;spapy; ,Ue;J fPwg;gLk; epiyf;Fj;Jf; NfhL ,t;tPr;ir tan2α/2:1 vd;w 

tpfpjj;jpy; gpupf;Fk; vdf; fhl;Lf.  

(35) xU Jzpf;if O vd;Dk; Gs;spapy; ,Ue;J θ vd;Dk; Vw;wf;Nfhzj;jpy; u vd;w 

Ntfj;Jld; vwpag;gl;lJ. Jzpf;if T vd;w ,yf;if mbf;fpwJ. OT vd;gJ 

fpilf;F NkNy α ,y; rha;e;Js;sJ. ]sin)2[sin(
sec22





g

U
OT  vd 

epWTf. kw;nwhU Jzpf;if O tpypUe;J mNj Ntfk; U clDk; (α > θ) 
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vwpag;gl;lJ. ,j;Jzpf;ifAk; T [ mbj;jhy; 


 
2

vdf; fhl;Lf. ,t;tpU 

gwg;Gf;fSf;Fk; ,ilapy; cs;s Neu tpj;jpahrk; 

])[sin(
2

 CosSec
g

U
 vdTk; fhl;Lf.  

 

(36) t = 0 vd;Dk; Neuj;jpy; O vd;Dk; Gs;spapy; ,Ue;J ,U rpwpa Jzpf;iffs; P,Q 

vd;gd fpilAld; α1, α2  vd;Dk; Nfhzk; rha;tpNy U1,U2 vd;Dk; tPry; 

Ntfq;fSld; xU epiyf;Fj;Jj; jsj;jpy; GtpaPHg;gpy; ,aq;f vwpag;gLfpd;wd. 

gpd;tUtdtw;iw epWTf.  

a. PQ vg;nghOJk; xU epiyahd NeHNfhl;bw;Fr; rkhe;jpukhFk;.  

b. Ntfq;fs; rkhe;jpukha; tUtjw;F vLj;j Neuk;. 
)(

)sin(

1122

2121





CosUCosUg

UU




  

 

(37) epiyf;Fj;jhd NfhGuk; xd;wpd; cr;rpapy; ,Ue;J U vd;Dk; fjpAld; xU 

Jzpf;ifahdJ vd;Dk; Nfhzj;ij fpilAld; Mf;Fk; rha;jsnkhd;iw 

mbf;FkhW tPrg;gLfpd;wJ. Jzpf;ifapd; ,af;fj;ijf; nfhz;l epiyf;Fj;Jj; 

jsk;  rha;jsj;jpd; mjpAaH rha;Tf;NfhL xd;wpD}lhfr; nry;Yfpd;wJ. 

mr;rupTf;Nfhl;Lld; vwpaw;jpir Mf;Fk; Nfhzk; α MFk;. rha;jsj;jpd; mbf;Fk; 

NfhGuj;jpd; mbf;Fk; ,ilapy; cs;s J}uk; 2d MFk;. NfhGuj;jpd; cauk; d 

MFk;. Mapd; kl;LNk rha;jsj;ij Jzpf;if nrq;Fj;jhf mbf;Fnkd epWTf. 

rha;jsj;jpd; Jzpf;if mbf;Fk; Gs;spf;Fk; rha;jsj;jpd; mbf;Fk; ,ilapy; 

cs;s J}uj;ijf; fhz;f.  

(38) fpilj;jiuapy; cs;s Gs;spnahd;wpy; ,Ue;J xU Jzpf;if 2a J}uj;jpy; cs;s 

epiyf;Fj;Jr; Rtiu nrq;Fj;jhf mbf;FkhW vwpag;gl;lJ. mjd; Muk;g Ntfk; 

y

a
y

g

U
U

22

2
 MfTk; ,Ug;gpd; vd epWTf. fy; gwg;gjw;Fj; Njitahd kpff; 

Fiwe;j rhj;jakhd Ntfk; ag2 vd fhl;Lf. vwpay; Ntfk; ag5 Mapd; 

Jzpf;if vwpag;gl Ntz;ba rhj;jpakhd fpilald; Mf;Fk; Nfhzq;fis 

fhz;f.  

(39) xU epiyf;Fj;Jf; fk;gk; mjd; mbapD}L nry;Yk; xU fpilj;jsj;jpypUf;Fk; 

Gs;sp A ,y; α Nfhzj;ij Mf;Ffpd;wJ. fpilAld; θ1 θ2 Nfhzq;fis Mf;Fe; 
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jpirfspy; ,U Jzpf;iffs; A ,ypUe;J tPrg;gLfpd;wd. Kjw;Jzpf;if 

fk;gj;jpd; cr;rpapw;gLk; mNj rkaj;jpy; ,uz;lhtJ fk;gj;jpd; mbapw;gLfpwJ. 

tanθ1 – tanθ2 = tanα 

(40) xU jug;gl;l Ntfj;jpw;Fupa mjpAaH fpiltPr;R R vd;why; tPrw;Nfhzj;jpd; 

jhd;rd; 1 my;yJ 3 Mf ,Uf;Fk; NghJ fpilepiyf;Fj;Jj; J}uq;fs; KiwNa 

½ R, ¼ R MfTs;s xU Gs;spapD}Nl nry;YkhW xU Jzpf;ifia tPryhk; vdf; 

fhl;Lf. ,uz;lhtJ re;jHg;gj;jpy; fpilj;jstPr;R 3/5R vdTq;fhl;Lf.  

(41) xU Jzpf;ifahdJ O vd;Dk; Gs;spapy; ,Ue;J um/s Ntfj;Jld; fpilAld; α 

Nfhzk; mikf;f tPrg;gLfpd;wJ. tPrw;Gs;spapD}lhd fpilepiyf;Fj;J mr;Rf;fs; 

gw;wp vwpag;ghijapd; rkd;ghL  2

2

2

sec
2

tan
v

gx
xy  vdf; fhl;Lf.  

ghijapy; cs;s Gs;sp P ,Ny ghijapd; jpir fpilald; β Nfhzk; 

mikFkhapd; 
x

y2
tantan   vd ca;j;jwpf. 

P Clhfr;nry;Yk; ,ay;jF ghijfs;  

,uz;L ,Ug;gJld; mt;tpUghijfSf;fpilg;gl;l Nfhzk; nrq;NfhzkhfTk; 

,Ug;gpd; 02
2

2 
g

yu
yx vdf; fhl;Lf.  

 

 

 

 

 

 

 

 

 


