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tl;l ,af;fk; 

 

1. tl;l ,af;fj;jpd; fUj;ij tpsf;Fth;. 

2. eilKiwapy; tl;l ,af;fj;ij mtjhdpg;gh;. 

3. tl;l ,af;fj;jpd; tiffis mwpth;. 

4. Nfhz Ntfj;jpd; fUj;ij tpsf;Fth;. 

5. tl;l ,af;fj;jpYk; Ntfk;> Mh;KLfy; vd;gd cz;L vd;gij 

mwpth;. 

6. Ntfk;> Mh;KLfy; vd;gtw;Wf;fhd Nfhitfisg; ngWth;. 

7. Ntfj;jpd; jpiriaAk; gUkidAk; mwpth;. 

8. Mh;KLfypd; $Wfspd; Njitahd jpirfis mwpth;. 

9. tl;lj;jpy; rPuhd fjpAlDk; rPuw;w fjpAlDk; ,aq;Fk; NghJ 

Mh;KLfypd; $Wffis mwptu;. 

10. rPuhd Nfhz Ntfj;Jf;Fk; Rw;Wf;fspd; vz;zpf;iff;Fk; 

njhlh;igg; ngWtu;. 

11. gy tifahd gpurpdq;fis mwpth;. 
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1. xU epiyahd Gs;sp Fwpj;J> xU jsj;jpy; khwhj;J}uj;jpy; mirAk; 

Jzpf;iffspd; tl;l ,af;fk; vdg;gLk;. 

2. ,uhl;bdk; Rw;Wjy; 

   epWj;jg;gl;l Jtpr;rf;fu tz;bapd; rpy;Y Rw;Wjy; xU Jzpf;ifia E}ypdhy; 

fl;b Row;Wjy;. 

3. 1. fpil tl;lj;jpy; ,aq;Fjy; 

  2. epiyf;Fj;J tl;lj;jpy; ,aq;Fjy;. 

4. Nfhzk; khWfpd;w tpjk; Nfhz Ntfk; vdg;gLk;. 
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Nfhz NtfkhdJ w  ,dhYk; Fwpf;fg;gLk;. 

 

Nfhz Mh;KLfy; 

 

NfhzNtfk; khWfpd;w tPjk; Nfhz Mh;KLfy; vdg;gLk;. 
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cosrx        sinry   
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7.   Ntfk; 
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 sincos


 xyvt  
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9.tl;l ,af;fj;jpy; rPuhd fjp V Ald; ,aq;fpdhy; 

 

 

 


 r  

 

 / 


  khwhJ 

 / 0


  

 

 / 0tf  

 

 / ikak; Nehf;fpa Mh;KLfy; kl;LNk ,Uf;Fk;. 

 

 

fjp rPuw;wjhapd; Mu;KLfypd; ,U $WfSk; ,Uf;Fk;. 

 

 

10. rPuhd Nfhz Ntfk; w cld; tl;lj;jpy; ,aq;Fk; xU Jzpf;if xU 

nrf;fdpy; Mw;Wk; Rw;Wf;fspd; vz;zpf;if x vd;f 

 

Nfhz ,lg;ngah;r;rp 
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 w =   

 Neuk; 

 

 

 
1

2. n
  

 

 nw 2  

 

 

 

 

 

 

 

 

 

 

11. fpil tl;l ,af;fk;  

 

1. 5kg jpzpTs;s xU Jzpf;if Xh; mOj;jf; fpilj;jsj;jpy; cs;sJ.  mJ 4m 

ePsKs;s ,ioapdhy; mj;jsj;jpy; cs;s epiyg;gl;l Gs;sp xd;Wld; 

,izf;fg;l;Ls;sJ. Jzpf;if 18 ms  tPjk; xU fpil tl;lj;jpy; ,aq;fpdhy; 

,ioapd; ,Oitiaf; fhz;f. 

 

 

 

 5kg 

 T 

 4m 

 

 

 

maF   gpuNahfpf;f 

 

r

V
mT

2

  
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4

8
5

2

X  

4

8
5

2

X  

N80
 

 

2. 1/2 m ePs ,ionahd;W 16 kg epiw xd;iw kl;L kl;lhf mwhJ jhq;f 

ty;yJ. 2kg jpzpnthd;W ,ioapd; Edp xd;Wld; ,izf;fg;gl;L Xh; 

xg;gkhd Nkirapy; rPuhf ,aq;FfpwJ.  ,ioapd; kw;iwa Edp Nkirapy; 

cs;s epiyg;gl;l Gs;sp xd;Wld; ,izf;fg;gl;lJ.  ,ioia mWf;fhky; 

epkplk; xd;Wf;F Jzf;if vj;jid jlit royf;$Lk; vd;w vz;zpf;ifapd; 

mjpAah; ngWkjpiaf; fhz;f. 

 

 

 

 

 

 2kg 
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 ½m 

 

 

xU nrf;fdpy; n Row;rpfs; vd;f 

 

nw 2  

a

m
F   
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2

1
2 xxx  
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1016xT   

 

10164 22 xx   

 

1016104 2 xxx   

 

42 x  

 

4x  

 

 

/  x  cuha;T = 2 

 

/ xU epkplj;jpy; cah; Row;rpfs; = 2 x 60 

 

 = 120 

 

 

Cf;fpd; tpjp 

 

 

kPs; jd;ik ,ionahd;wpd; ,OitahdJ mjd; ePl;rpf;F Neh;tpfpj rkkhFk;.   

 

,Oit T > ePl;rp e vdpd; 

 

 

T  e 

 

T = Ke  ,q;F 
l

K


  khwpyp 

 

λ – kPs; jd;ik kl;L 

 

l - ,aw;if ePsk; 
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l

e
T


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Fwpg;G ;- ,t;tpjpahdJ RUs; tpy;ypy; ePl;rp my;yJ RUf;fk; vd;gtw;Wf;Fk; 

nghUe;Jk;. 

 

 

 

 

 

 

 

3. 0.6 m ePskhd xU kPs;jd;ik ,ioapd; Edp Xh; xg;gkhd NkirapypUf;Fk; 

xU epiyg;gl;l Gs;spAld; ,izf;fg;gl;Ls;sJ.  ,ioapd; kw;w Edp 2 kg 

jpzpnthd;Wld; ,izf;fg;gLfpwJ.  2kg jpzpT epiyf;Fj;jhf 

njhq;ftplg;gl;lhy; ePl;rp 10cm Mf ,Ue;jpUf;Fk;.  Jzpf;ifahdJ 

epiyg;gl;l Gs;spiar; Rw;wp xU tl;lj;jpNy 40 Rw;Wf;fs; my;yJ epkplk; 

tPjk; ,aq;FkhW nra;ag;gLfpwJ. ,ioapd; ePl;rpiaf; fzpf;Ff. 
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xx
100

160
969   

 

xx 6.1969   

 

964.7 x  

 

cmx
37

480
  

 

 

4. Xu; xg;gkhd NkirapYs;s xU Jthuj;jpd; topNa nry;Yk; Xh; ,ioapy; ,U 

rk Jzpf;iffs; ,izf;fg;gl;Ls;sd.  xU Jzpf;if NkirapYk; kw;iwaJ 

fPNoAk; cs;sd. Nkir kPJs;s Jzpf;if r MiuAila tl;lj;jpy; xU 

nrf;fDf;F vj;jid jlit Rod;why; kw;iwa Jzpf;if Xa;tpypUf;Fk;. 

 

 

 

 

 

 

 

 

 

 

xU nrf;fdpy; n Row;rpfs; vd;f  

/ nw 2  

 

 

mgT   1 

maF   

 

 2.rwmT   

  

 

1>2  2mrwmg   
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5. xU rkjs tl;lj;jl;L mjd; ikaj;ijf; Fwpj;J xU nrf;fDf;F 2 KOr; 

Row;rpfs; tPjk; ,aq;FkhW nra;ag;gLfpd;wJ.  nghUSf;Fk; jl;Lf;Fk; 

,ilapy; cs;s cuha;Tf; Fzfk;  vdpd; jl;bypUf;FkhW xU rpW 

nghUis itf;f;$ba Gs;spf;Fk; jl;bd; ikaj;jpw;Fk; ,ilapYs;s 

J}uj;jpd; mjpAah; ngWkjpiaf; fhz;f 

 

 

 

glk; 

 

  2.xwmF   

 

 mgR   

xxw 22  

 mjpAah; J}uj;Jf;F nghUs; vy;iyr; 

rkepiyapy; ,Uf;Fk;. 
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$k;gfk; 

 

 

  epskhd ePl;l Kbahj ,Nyrhd ,io xd;wpy; xU Kid O vd;Dk; Gs;spapy; 

epiyg;gLj;jg;gl;L kWKidapy; m jpzpTila Jzpf;if xd;W fl;lg;gl;L 

Jzpf;ifahdJ w vd;Dk; Nfhz Ntfj;Jld; fpil tl;lj;ij tiuAkhW 

Rw;wg;gLfpd;wJ.(,ioahdJ $k;G xd;wpd; tis Nkw;gug;ig tiuAk); 

 

 

 

 glk; 

 

 

 

0cos mgT   

 

0cos mgT     1 

 

     maF   

 

2sinsin wmlT    

 

2mlwT   2 

2 

22
cos

2

1

lw

g

mlw

mg
   

 

 

 

O tpd; fPo; Jzpf;ifapd; J}uk; θ ,y; jq;fpAs;sJ. 

 

22
cos

w

g

lw

g
lxlON    

 

/ θ ,y; jq;fpapUf;fhJ. 
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6. 2l ePsKs;s Xu; ,ioapd; eLtpy; xU ghukhd Jzpf;if ,izf;fg;gl;L 

,ioapd; xU Edp xU epiyg;gl;l Gs;sp O clDk; kw;iwa Edp Jzpf;if 

msT epiwAs;sJk; O tpD}lhd epiyf;Fj;Jf; Nfhypd; kPJ toq;ff; 

$baJkhd xU tisaj;JlDk; ,izf;fg;gl;Ls;sJ. Jzpf;if 

Nfhiyf;Fwpj;J Nfhz Ntfk; W cld; xU fpil tl;lj;jpy; ,aq;fpdhy; 

epiyf;Fj;Jld; ,ioapd; ,U gf;fq;fSk; Mf;Fk; Nfhzk;. 

 

vdf; fhl;Lf. 

 

 

 

tpil 

 

 

 

glk; 

 

 

mgTA 


cos: 2  1 

 

mgCosTTB 


 21 cos:  

 

mgCosT 21 1    2 

 

maF   

 

  2

21 sin wmlSinTT    

 

  2

21 mlwTT   3 

 

 

mgCosmlw 3321 2    

 









 

2

1

2

33

lw

g
Cos

lw

g
Cos    

 










2

1 3

lw

g
Cos
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7. xU epiyf;Fj;Jf; Nfhl;bYs;s ,U Gs;spfs; A,B Mfpatw;Wld; xU 

Jzpf;if ,U rk ,iofshy; ,izf;fg;gl;L rPuhd Nfhzf; fjpAld; xU 

fil tl;lj;jpid mikj;J ,aq;FfpwJ.  ,U ,iofSk; ,Wf;fkhf ,Uf;f 

Ntz;Lk; vdpd; Nfhzf;fjp 
w

g2
 ,Yk; mjpfkhjy; Ntz;Lk; vdf; fhl;L. 

,q;F ABW    

 

Nfhzf; fjp 
w

g2
2  Mapd; ,iofspd; ,Oitfspd; 2tpfpjk; 5:3 vdf; 

fhl;Lf. 

 

 

tpil 

 

 

 

glk; 

 

 

 

 mgCosTCosT   21   

 

cos
21

mg
TT   1 

 

 

 

 

maF   

 

  2

21 .tan
2

w
h

mSinTT    

cos2

2

21

mhw
TT   2 

 

 Cos

mhw

Cos

mg
T

2
221

2

1   
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cos4

22

1

mgmhw
T


  

 

 coscos2
212

2

2

mgmhw
T   

 

cos2

22 mgmhw 
  

 

cos4

22

2

mgmhw
T


  

 

,U ,iofSk; ,Wf;f epiyAPY; ,Ug;gjw;F 02 T  Mf Ntz;Lk;. 

 

022  mgmhw  

 

mw

mg
w

22   

 

w

g
w

2
  

 

w

g
w

2
  vdpd; 

 

 

 

 

3

5

6

10

2
8

2
8

2

1 







mg
h

g
mhx

mg
w

g
mhx

T

T
 

 

 

3:5: 21 TT  

 



 20 

epiyf;Fj;J tl;l ,af;fk; 

 

xU ePsh ,ioapd; xU Kid 0 epiyg;gLj;jg;gl;Ls;sJ.  kWKidapy; m 

jpzpTs;s Jzpf;if ,izf;fg;gl;L ,io ,Wf;fkhf22 ,Uf;f epiyf;Fj;jhf 

fPNo gpbf;fg;gl;L U vd;Dk; fpil Ntfj;Jld; vwpag;gLfpd;wJ.   

,io fPo;Nehf;fpa epiyf;Fj;Jld; θNfhzk; mikf;Fk; epiyapy; 

 

 

 

glk; 

 

 

rf;jpf; fhg;G tpjpg;gb 

 

,af;frf;jp  + mOj;jrf;;jp =khwpyp 

 

mgamumgaCosmv  22

2

1

2

1
  

 

agCosagUV 2222   1 

 

 

 

 

 

 

 

 

 

 

,j;njhlupd; %yk; ve;epiyapYk; Jzpf;ifapd; Ntfj;ijg; ngwKbAk;. 

 

 ,jidr; #j;jpukhfg; gad;gLj;j KbahJ. 

 

maF   

a

mv
mgCosT

2

   



 21 

mgCos
a

mv
T 

2

 2 

2
0


   Mf T>0 

 

/ ,t; tPr;rpy; ,io xU NghJk; njha;ahJ. 

 

,t; tPr;rpy; 0V MapDk; ,io njha;ahky; Cry; ,af;fj;ij Mw;Wk;;. 

 

2


   Mf 0V  ck; Mapd; miutl;l Cryhf ,aq;Fk;. 

 

  agCosagU
a

m
mgCosT 222,1 2   

 

 

 agCosagU
a

m
T 322   3 

 

,j;njhlu;gpd; %yk; ve;epiyapYk; ,ioapd; ,Oitiag; ngw KbAk;. 

 ,jidr; #j;;jpukhf gad;gLj;j KbahJ. 

 

Jzpf;if ika kl;llk; tiu kl;L kl;lhf nry;Ykhapd;  

 

2


  Mf 0V MFk;2 

 

AGuO 21 2   

 

agU 2  

agU 2  vdpd; Jzpf;if ika kl;lj;Jf;F NkNy nry;Yk;. 

,dp tUk; ,af;fj;jpy; ,io njha;ayhk;. 

njha;Ak; NghJ 0T  MFk; 

0323 2  agCosagu  

 Cos
ag

Uag
Cos 




3

2 2

 vd;f 
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 ,q;F agU 2  Mifahy; 0Cos  vd;gijAk;  

MfNr θ tpupNfhzk;; vd;gijAk; mtjhdpf;fTk; 

 

mg;NghJ 0VV   vd;f 

 

 
ag

Uag
agagUV

3

2
221

2
22

0


  

3

22

2

0

agU
V


  

3

22

0

agU
V


  

 

 

kPz;Lk; ,io ,aq;Fk; tiu Jzpf;if vwpnghUshf ,aq;Fk;; 

 

 

 glk;; 

 

 

 

 

 

G+uz tl;l ,af;fk;  

 

   Mf 0T  Mapd; 

Jzpf;if G+uz tl;lj;jpy; ,aq;Fk;  

 

0323 2  agagu  

agu 52   

agu 5  

 

agu 5  vdpd;    Mf 0T  vdpDk; 

agagagUV 4221 22   

 

 
04  aguV
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Mifahy; Jzpf;if tpohJ G+uz tl;lj;jpy; ,aq;Fk;.  ,r;re;ju;g;gj;jpy; 

Jzpf;if kl;L kl;lhf G+uz tl;lj;ij tiuAk; vdg;gLk; xg;gkhd Nfhzj;jpd; 

cs; Nkw;gug;gpy; Jzpf;ifapd; ,af;fKk; NkNy Fwpg;gpl;l ,af;fkhfNt 

mikAk;.  Mdhy; ,Otpir T ,w;Fg; gjpyhf kWjhf;fk; R ,Uf;Fk;.   

 

 

cjhuzq;fs;. 

 

01. m jpzpTila Jzpf;if xd;W ,Nyrhd a ePsKila ePsh ,ionahd;wpd; 

xU Kidf;F ,izf;fg;gl;Ls;sJ.  mjd; kWKid O vd;Dk; epiyahd 

Gs;spf;F ,izf;fg;gl;L;s;sJ.  Jzpf;if O tpw;F epiyf;Fj;jhf fPNo a 

J}uj;jpy; cs;s A vd;Dk; Gs;spapy; rkepiyapy; ,Uf;Fk; NghJ mjw;F 

2

3ag
 vDk; Ntfk; fpilahff; nfhLf;fg;gl;lJ.  ,io fPo;Kf 

epiyf;Fj;Jld; 600 mikf;Fk; NghJ Jzpf;ifapd; Ntfj;ijAk; ,ioapd; 

,OitiaAk; fhz;f. 

 

 

 

glk; 

 

rf;jpf; fhg;G tpjpg;gb 

 

mga
ag

mmgaCosmv 
2

3

2

1
60

2

1 02  

agag
ag

V  2
2

32  

2

2 ag
V   

2

ag
V   

maF   

a

mv
mgCosT

2
060   

22

mgag
x

a

m
T   

mgT   
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2. m jpzpTila Jzpf;if xd;W ,Nyrhd A ePsKila ePsh ,ionahd;wpd; 

xU Kidf;F ,izf;fg;gl;Ls;sJ. mjd; kWKid O vDk; epiyahd 

Gs;spf;F ,izf;fg;gl;lJ.  Jzpf;if O tpw;F epiyf;Fj;jhff; fPNo 

njhq;Fk; NghJ 
2

7ag
 vd;Dk; fpil Ntfj;Jld; vwpag;gLfpwJ. ,io 

Nky;Nehf;fpa epiyf;Fj;Jld; 600 mikf;Fk; NghJ njha;Ak; vdf; fhl;Lf. 

 

 

 

glk; 

 

 

 

rf;jp fhg;G tpjpg;gb 

 

 

mga
ag

mmgaCosmv 
2

7

2

1
60

2

1 02  

agag
ag

V  2
2

72  

2

2 ag
V   

maF   

a

mv
mgCosT

2
060   

22

1 ag
x

a

m
mgxT   

0T  

/ ,io njha;Ak; 

 

3.ikak; O itAk; Miu a iaAk; cila xU xg;gkhd epiyj;j jpz;kf; 

Nfhsk; xd;wpd; Nkw;gug;gpy; ghukhd xU Jzpf;if P MdJ Nky;Kf 

epiyf;Fj;Jld; xU $h;q;Nfhzk;  it OA Mf;fj;jf;fjhf xU Gs;sp apNy 

itf;fg;gl;L tplg;gLfpwJ.  OP MdJ Nkd;Kf epiyf;Fj;Jld; xU Nfhzk; 

θ it Mf;Fk; NghJ Jzpf;if Nfhsj;jpd; Nkw;gug;gpd; kPJ ,Uf;Fkhapd; 

Ntfk;  
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  CosCosag 2  vdf; fhl;b ,t;NtisapNy Jzpf;if kPJs;s 

kWjhf;fj;ijf; fhz;f. ,jpypUe;J OP MdJ Nkd;Kf epiyf;Fj;Jld; 










3

cos21 
Cos  Nfhzj;ij Mf;Fk; NghJ Jzpf;if Nfhsj;jpd; Nkw;gug;gpy; 

,Ue;J ntspNaWk; vdf; fhl;Lf. 

 

 

 

glk; 

 

 

rf;jpf;fhg;G tpjpg;gb 

 

 

 mgaCosomgaCosmv 2

2

1
 

  CosCosagV  22  

  CosCosagV  2  

maF   

a

MV
RmgCos

2

  

  CosCosagx
a

m
mgCosR  2  

  CosCosmg 23   

0R  MFk; NghJ Jzpf;if Nkw;gug;gpy; ,Ue;J ntspNaWk;. 

023   CosCos  

3

2 


Cos
Cos   

 









 

3

21 


Cos
Cos  
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04. 5a ePsKila AB vDk; ,Nyrhd ,ionahd;W A apy; epiyj;j xU Gs;spAld; 

,izf;fg;gl;Ls;sJ mJ B apy; ghukhd jpzpnthd;iwf; nfhz;Ls;sJ. 

,ioahdJ fpil epiyapy; ,Wf;fkhf itf;fg;gl;L gpd;dh; Edp B 

tpLtpf;fg;gLfpwJ. ,io epiyf;Fj;jhf tUk; NghJ A apw;F epiyf;Fj;jhff; 

fPNo 3a J}uj;jpy; mike;Js;s xU rpwpa Kid C  Ald; njhLifAWfpwJ. 

,ioapYs;s ,OitahdJ cldbahf ,Uklq;F MFnkdTk; mLj;Js;s 

,af;fj;jpy; Jzpf;ifahdJ C I ikakhff; nfhz;l KOikahd tl;lk; 

xd;iw kl;Lkl;lha; tiuAk; vdf; fhl;Lf. 

 

 

 

 

 

glk; 

 

 

 

rf;jpf;fhg;G tpjpg;gb 005.
2

1 2  amgMV  

 

 

 agV 102   

 

 

 

 

rw;W Kd;  maF   

 

 
a

MV
mgT

5

2

 2 

 

 mgag
a

m
mgT 310

5
  
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rw;W gpd;  maF   

 

 
a

MV
mgT

2

2

1   

 

 mgag
a

m
mgT 610

2
1   

 

 

rf;jpf; fhg;G thA  TT 21   

 amgMVmgaMV 5.
2

1

2

1 22

1   

 agVV 822

1   

 

 maF   

 
 

mg
a

agvm
T

a

mv
mgT 




2

8

2

2

2

2

1
2  

   0810
2

 mgagag
a

m
 

 

 vdNt Jzpf;;if kl;Lkl;lhf G+uztl;l ,af;fk; Mw;Wk;, 

 

05. m jpzpT cila Jzpf;if xd;W ,Nyrhd a ePsKila ePsh 

,ionahd;wpd; xU Kidf;F ,izf;fg;gl;Ls;sJ. mjd; kWKid O 

vd;Dk; epiyahd Gs;spf;F ,izf;fg;gl;Ls;sJ. Jzpf;fif epiyf;Fj;jhf 

njhq;Fk; NghJ U vDk; fpilNtfj;Jld; vwpag;gLfpwJ. ,io fPo; Nehf;fpa 

epiyf;Fj;Jld; θ Nfhzk; Mf;Fk; NghJ Jzpf;;ifapd; Ntfj;ijAk; 

,ioapd; ,OitiaAk; Jzptjw;fhd rkd;ghLfisj; ngWf. 
2

72 ag
U   

vdpd;.  ,io njha;Ak; NghJ Nky;Nehf;fpa epiyf;Fj;Jld; mikf;Fk; 

Nfhzj;ijf; fhz;f.  ,r; re;ju;g;gj;jpy; Jzpf;if vwpnghUshf ,aq;fpa 

gpd; ,io kPz;Lk; ,WFk; epiyiaf; fhz;f. 
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tpil 

 

 

 

glk; 

 

 

 

 

rf;jpf;fhg;G tpjpg;gb  mgamumgaCosmv  22

2

1

2

1
  

 agCosagUV 2222   1 

 maF   

 
a

MV
MgCosT

2

   

   agCosagU
a

m
mgCosT 222   

  agCosagU
a

m
T 322   2 

 
2

72 ag
U   vdpd; 

 







 agCosag

ag

a

m
T 32

2

7
2  

 









2

1

2

3
Cos

mg
T  

 ,io njha;Ak; NghJ 

 0T  

 0
2

1
Cos  

 
2

1
Cos  

 120  
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 / ,io njha;Ak; NghJ Nky;Nehf;fpa epiyf;fj;Jld; 60 ghiff; 

Nfhzk; mikf;Fk;. ,e;epiyapy; 

 

 






 


2

1
22

2

7
1 2 agag

ag
Vo  

 
2

2 ag
Vo   

           
2

ag
Vo  02 

 2

2

1
atUtS   

 

2

3
3

2

3

32
2

1
3.

2

3

60tan.
2

1
60tan60sin

2

1
60sin

2

1

60tan

06060

2

2

2

0

2

0

0

2

0

2

0

0

a
a

a

xx
ag

gaa

v

a
g

v

a
xv

attvh

atUtS

v

a
t

tCosVSin
















 

 

 

 / Jzpf;if A f;F tUk; NghJ ,io ,WFk; 
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gapw;rpfs; 

 

 

01. a MiuAila xg;gkhd Nfhstbtg; ghj;jpuk; xd;wpDs; Jzpf;if xd;W 

ghj;jpuj;jpd; ikaj;jpw;F fPo; 
2

a
 Moj;jpy; fpil tl;lnkhd;wpy; 

,aq;Ffpd;wJ. Jzpf;ifapd; fjp ag6
2

1
 vdf; fhl;Lf. 

 

02. Jzpf;if xd;W ,U rkePs> ,Nyrhd ,iofshy; ,izf;fg;gl;L ,ioapd; 

kWKidfs; xNu epiyf;Fj;Jf; Nfhl;by; a ,ilj;J}uj;jpy; cs;s ,U 

Gs;spfSf;F ,izf;fg;gl;Ls;sd.  Jzpf;if w vd;Dk; rPuhd 

NfhzNtfj;Jld; xU fpiltl;lj;jpy; ,aq;Ffpd;wJ. ,U ,iofSk; 

,Wf;fkhf ,Uf;f w MdJ 
a

g2
 ,Yk; mjpfkhf ,Uf;f Ntz;Lk; vdf; 

fhl;Lf. 

 

NkYk; ,iofspd; ,Oitfs; 2:1 vd;w tpfpjj;jpy; ,U2g;gpd; 
a

g
w

6
  

vdTk; fhl;Lf. 

 

 

03. 18a ePsKila ,Nyrhd ,ionahd;wpd; Kidfs; xNu epiyf;Fj;Jf; 

Nfhl;by; 12a ,ilj;J}uj;jpYs;s A,B vd;Dk; ,U Gs;spfSf;F 

,izf;fg;gl;Ls;sd. B MdJ A ,w;Ff; fPNo cs;sJ. ,t;tpioapy; m 

jpzpTila C vd;Dk; tisak; xd;W Nrh;f;fg;gl;Ls;sJ. tisak; B ia 

ikakhff; nfhz;l fpiltl;lnkhd;wpy; ,io ,Wf;fkhf ,Uf;fj;jf;fjhf 

Roy;fpwJ. BC=5a vdTk; ,ioapYs;s ,Oit 
12

13mg
 vdf; fhl;Lf. 

 

04. miuAr;rpf; Nfhzk;  I cila $k;G xd;W mjd; mr;R epiyf;Fj;jhfTk;> 

cr;rp Nky;Nehf;fpAk; ,Uf;FkhW epiyg;gLj;jg;gl;Ls;sJ. l ePsKila 

,Nyrhd ePsh ,ionahd;wpd; xU Kid $k;gpd; cr;rpf;F ,izf;fg;gl;L> 

,ioapd; kWKidapy; m jpzpTila Jzpf;if xd;W ,izf;fg;gl;Ls;sJ.  
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,j;Jzpf;if $k;gpd; xg;gkhd ntsp Nkw;gug;gpy; Xa;tpy; cs;sJ. 

Jzpf;ifahdJ $k;Gld; njhLifapy; cs;sthW rPuhd Nfhz Ntfk; w 

cld; fpil tl;lnkhd;wpy; ,aq;Ffpd;wJ. 
l

g 


sec2   vdf; fhl;b 

,ioapYs;s ,Oitiaf; fhz;f. 

 

 

05. miuAr;rpf; Nfhzk; 300 cila xU $k;gpd; mb fpilahd Nkirapy; 

epiyg;gLj;jg;gl;Ls;sJ. cr;rp V apd; Clhfr; nry;Yk; ,ioapd; Edpfspy; 

m jpzpTila A,B vDk; Jzpf;iffs; ,izf;fg;gl;L A epiyf;Fj;jhf 

njhq;fpf; nfhz;Ls;sJ. B $k;gpd; gpw;ghf;fpapy; ,aq;fpf; nfhz;bUf;fpwJ. 

BV=lMf mika Ntz;Lkhapd; B MdJ  
l

g
324   vDk; khwh Nfhz 

Ntfj;jpy; fpil tl;lj;ij Mw;w Ntz;Lk; vdf; fhl;Lf. B apy; cs;s 

kWjhf;fk; ahJ? 

 

 

06. 3a ePsKila xU ,Nyrhd ,ioapd; xU Kid A vd;Dk; xU Gs;spf;Fk; 

kW Kid A apw;F epiyf;Fj;jhff; fPNo A apypUe;J 2a J}uj;jpYs;s B 

vd;Dk; Gs;spf;Fk; epiyg;gLj;jg;gl;Ls;sJ. m jpzpTila xU rpwpa 

tisak; R ,ioapy; Nrh;f;fg;gl;Ls;sJ. 

   m) R> ,ioapd; eLg;Gs;spapy; epiyg;gLj;jg;gl;2L ag5  vd;Dk; fjpAld;      

fpil tl;lk; xd;wpy; ,aq;fpdhy; ,ioapd; AR,BR gFjpfspy; cs;s 

,Oitiaf; fhz;f. 

  M) R ,ioapy; RahjPdkhf miraf;$bajhfTk;> ,io ,Wf;fkhf ,Uf;f 

B I ikakhff; nfhz;l fpil tl;lk; xd;wpy; ,aq;fpdhy; 
6

5a
BR   vdf; 

fhl;b> R ,d; fjpiaf; fhz;f. 

 

 

07. m jpzpTila xU Jzpf;if k fsKila ,Nyrhd ePsh ,ionahd;wpdhy; 

epiyj;j xU Gs;spapy; ,Ue;J njhq;ftplg;gl;Ls;sJ. ,j;Jzpf;if ω vDk; 

rPuhf Nfhz Ntfj;Jld; fpil tl;lnkhd;wpid tiufpd;wJ. 

epiyf;Fj;Jld; ,ioapd; rha;T θ vdpd; 
l

g
Cos  2  vd epWTf. 
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,io kPs;jd;ik cilaJ vdTk; ,ioapd; ,aw;if ePsk; a vdTk; 

,ioapy; x ePsk; ePl;rpia Vw;gLj;j Njitahd tpir λx vdTk; jug;gbd; 

rPuhd tl;l ,af;fj;jpy; ω,θ vd;gd 














2
2 1

m

a

g
Cos  vd;Dk; 

rkd;ghl;by; jug;gLk; vdTk; fhl;Lf. 

  

08. A,B vd;Dk; rk Jzpf;iffs; ePsk; a I cila ePl;lKbahj ,Nyrhd 

,io xd;wpdhNy njhLf;fg;gl;Ls;sd. ePsk; a I cila NtnwhU 

ePl;lKbahj ,Nyrhd ,ioapdhy; epiyj;j xU Gs;sp O Tld; A 

,izf;fg;gl;Ls;sJ . ,iofs; OA,AB vd;gd vg;nghOJk; epiyf;Fj;Jj; 

jsk; xd;wpNy ,Uf;f Jzpf;iffs; fpil tl;lq;fspy; ,aq;fp fPo; Kf 

epiyf;Fj;Jld; KiwNa θ, vd;Dk; Nfhzq;fis Mf;Ffpd;wd. 

 

    1. OA,AB Mfpa ,iofspy; cs;s ,Oitfs;  CosCos :2  vd;Dk;   

tpfpjj;jpy; ,Uf;fpd;wd. 

    2. Nfhz Ntfk; ω MdJ 
 




SinSina

g




tan2  ,dhy; jug;gLk; vdTk; 

    3.    tan2tan SinSinSin   vdTk; fhl;Lf 

 

09. m jpzpTila xU Jzpf;if P> epiyahd Gs;sp Xa;tpypUe;J l ,aw;if 

ePsk; nfhz;l ,Nyrhd kPs; jd;ik ,ionahd;wpdhy; 

njhq;ftp;;lg;gl;Ls;sJ. rkepiyapy; p MdJ> O tpw;F fPo; 
2

3l
 Moj;jpy; 

njhq;FfpwJ. Jzpf;if p MdJ ,io epiyf;;Fj;Jld; 60 ghiff; 

Nfhzj;ij Mf;fpf; nfhz;L rPuhd Nfhz Ntfj;Jld; fpil tl;lk; xd;wpy; 

,aq;FkhW nra;ag;gLfpd;wJ. gpd;tUtdtw;iwf; fhl;Lf. 

 

   1. ,ioapd; ,Oit mg2  
 

   2. tl;lj;jpd; Miu l3  
 

      3. Nfhz Ntfk; 
l

g
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10. O it ikakhfTilaJk; a I MiuahfTk; nfhz;l xg;gkhd 

miuf;Nfhstbtf; fpz;zk; xd;W mjd; tpspk;;G Nky; Nehf;fpAk;> 

fpilahfTk; ,Uf;FkhW epiyg;gLj;jg;gl;Ls;sJ. 3m jpzpTila P vd;Dk; 

Jzpf;if fpz;zj;jpd; cs; Nkw;gug;gpy; ω vd;Dk; Nfhz Ntfj;Jld; fpil 

tl;lj;jpy; ,aq;Ffpd;wJ. P ,w;F 2a ePsKila ,Nyrhd ,io xd;W 

,izf;fg;gl;L ,ioahdJ ghj;jpuj;jpd; mjp jho; Gs;spapy; cs;s xg;gkhd 

Jthuj;jpd; CL nrd;W kW Kidapy; m jpzpTila Jzpf;if xd;W 

,izf;fg;gl;Ls;sJ. ,j;Jzpf;if ω vDk; Nfhz Ntfj;Jld; 

fpiltl;lj;jpy; $l;G+ryhf ,aq;Ffpd;wJ.  ,uz;lhtJ Jzpf;ifapd; 

,af;fj;ijf; fUjp 
b

g
2  vdpd; kl;LNk ,t;tpaf;fk; rhj;jpak; MFnkd 

epWTf.  ,q;F b ghj;jpuj;jpw;F ntspNa cs;s ,ioapd; ePsk;. 

epiyf;Fj;Jld; OP mikf;Fk; Nfhzk; 60 ghif vdpd; 
a

g62   vdf; 

fhl;b ghj;jpuj;jpw;Fk; KjyhtJ Jzpf;iff;F  ,ilNaahd kWjhf;fj;ijf; 

fhz;f. 

 

 

11. A,B vd;gd B apw;F NkNy A mika> xNu epiyf;Fj;Jf; Nfhl;by; 

,ilj;J}uk; C apy; ,Uf;Fk; epiyj;j ,U Gs;spfshFk;.  ,it 

RahjPdkhf miraj;jf;f ghukhd rpwpa xU tisak;. C apD}lhfr; 

nry;fpd;w ePl;l Kbahj ,Nyrhd ,io xd;wpdhy; njhLf;fg;gl;Ls;sd. AB 

kPJ ikaj;ijf; nfhz;l fpil tl;lk; xd;wpy; tisak; C ahdJ khwhf; 

Nfhzf; fjp ω   cld; nry;Yk; NghJ A,B Mfpatw;wpy; ,Ue;J C apd; 

J}uq;fs; KiwNa b,a MFk; b>a vdTk; 2  MdJ  

 

 

  








ba

gCosBCosA
112 ,dhNy jug;gLfpd;wJ vdTk; fhl;Lf. ,q;F 

A,B vd;gd KiwNa Nfhzq;fs; BAC,ABC vd;gtw;iwf; Fwpf;fpd;wJ.  

NkYk; Kf;Nfhzp ABC ,w;fhd Nfhird; #j;jpuj;ijg; gad;gLj;jp 

  22

2 2

cbaab

bgca




  vdTk; fhl;Lf. 
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12. 2m jpzpTila Jzpf;if p,q ePsKila ,Nyrhd ePsh ,ioahy; O 

vd;Dk; epiyahd Gs;spf;F ,izf;fg;gl;Ls;sJ. Jzpf;if p ,d;ndhU a 

ePsKila a ePsKila ,Nyrhd ePsh ,ioapdhy; 3m jpzpTila xU 

rpwpa tisak; Q tpw;F ,izf;fg;gl;Ls;sJ. ,t;tisakhdJ O tpd; 

Clhfr; nry;Yk; xg;gkhd epiyf;Fj;Jf; fk;gp xd;wpy; tOf;FkhW cs;sJ.  

Jzpf;if p MdJ OP fPo; Nehf;fpa epiyf;Fj;Jld; 
3


 Nfhzj;ij 

Mf;fpf; nfhz;L xU fpil tl;lj;jpy; ,aq;Ffpd;wJ. 

 

    1. ,iofs; OP,OQ ,Ys;s ,Oitfisf; fhz;f. 

    2. P apd; fjp ag6 vdf; fhl;Lf. 

    3. njhFjpapd; Row;rpf; fhyj;ijf; fhz;f. 

 

 

13.xU Jzpf;ifahdJ a ePsKs;s ePsh ,ioapdhy; ,izf;fg;gl;L xU 

epiyahd Gs;spapypUe;J njhq;ftplg;gl;Ls;sJ. mNj jpzpTs;s 

,uz;lhtJ Jzpf;if xd;W rk ePsKs;s ,ioahy; ,izf;fg;gl;L 

KjyhtJ Jzpf;ifapypUe;J njhq;FfpwJ. ,j;njhFjp KOtJk; njhq;F 

Gs;spf;$lhd epiyf;Fj;Jf; NfhL gw;wpr; rPuhd Nfhz Ntfk; ω  cld; 

Roy;fpwJ. Nky; cs;s ,ioAk; fPo; cs;s ,ioAk; epiyf;Fj;Jld; 

KiwNa >vd;Dk; xUikf; Nfhzq;fs; mikfpd;wd 









  sin

2

1
sintan k  vdTk;   sinsintan  k  vdTk; fhl;Lf. ,q;F 

g

a
k

2
  ,ypUe;J  ck;  ck; kpfr; rpwpjhf Xh; cWjpahd ,af;fk; 

rhj;jpankdpd; 22k  vdTk; 2



 vdf; fhl;Lf. 

 

 

14. a Miuia cila xg;gkhd epiyahd nghl;Nfhsj;jpd; cl;gFjpapy; 

mjpAah; Gs;spapy; b ePsKila ,ioapd; xU Kid fl;lg;gl;L 

kWKidapy; Jzpf;if xd;W fl;lg;gl;Ls;sJ. ,q;F aba 22   MFk; 

,io ,Wf;fkhfTk; Jzpf;if Nfhsj;jpd; cl;gug;ig njhLk;gbAk; ω vDk; 

rPuhd NfhzNtfj;Jld; fpil tl;lj;ij tiufpwJ.  ,t;tpaf;fk; rhj;jpakhf 

,Ug;gjw;F
22

2

2 2

22

ab

ag

b

ag


  Mjy; Ntz;Lk; vdf; fhl;L 
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15. epiyf;Fj;Jf; Nfhl;by; AB=1 MFkhW B apw;F Nky; A ,Uf;FkhW A,B 

Mfpa Gs;spfspy; ,U xg;gkhd ,Nyrhd tisaq;fs; ,g;Gs;sp gw;wp 

Royf;$bathW nghUj;jg;gl;Ls;sd. 2l ePsk; cila ,ioapy; xU ghukhd 

xg;gkhd tisak; Nfhh;f;fg;gl;L ,ioapd; Kidfs; A,B ,w;F 

fl;lg;gl;Ls;sd. ,ioapy; Nrh;f;fg;gl;l tisakhdJ A apw;F fPo; y 

Moj;jpy; ω vDk; khwhf; Nfhz Ntfj;Jld; fpil tl;lj;jpy; Roy;fpd;wJ 

23

4

2

1



g
lY   vdf; fhl;Lf. 

 

16. m jpzpTila P vDk; Jzpf;fif ,Nyrhd ePsh ,io %yk; O vDk; 

epiyahd Gs;spf;F ,izf;fg;;gl;L O it ikakhff; nfhz;l epiyf;Fj;J 

tl;lj;jpNy ,aq;Ffpd;wJ. P MdJ mjd; kpfj; jho;e;j Gs;spapypUf;Fk; 

NghJ ,ioapYs;s ,Oit  
1T MFk; Op fPo;Nehf;fpa epiyf;Fj;Jld; θ 

Nfhz Ntfj;ij Mf;Fk; NghJ ,ioapd; ,Oit T MdJ  cos131 mgT  

vd;gjhy; jug;gLk; vd epWTf. OP fpilahf  ,Uf;Fk; NghJ ,ioapd; 

,Oit 
2TT   vdpd; ,io njha;ahJ. Jzp;f;if G+uz Row;rpfis 

Mf;Ftjw;f 
2

1

1

2 
T

T
 vd epWTf. 

4

1

1

2 
T

T
  vdpd; ,io njha;Ak; NghJ 

ngWkhdj;ijf; fhz;f. 

 

 

 

17. ghukhd xU Jzpf;ifahdJ a MiuAila Xh; mOj;jkhd epiyj;j 

jpz;kf; Nfhsj;jpd; kpf cah;e;j Gs;spapy; ,Ue;J Ntfk; U cld; fpilahf 

vwpag;gLfpwJ.  aguagU  ,  Mfpa ,U tiffisAk; NtWgLj;jp 

,af;fj;ij tpgupf;f. 

U=0 vdpd; mj;Jzpf;ifahdJ mf;Nfhsj;jpd; kpfj; jho;e;j Gs;spapD}ahf 

fpilj;jsj;ij epiyf;Fj;J  tp;l;lj;jpy; ,Ue;J J}uk; 
27

5245
a






   ,Ny 

mbf;Fnkd epWTf. 
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18. O it ikakhfTk; a ia MiuahfTk; nfhz;l nghw;Nfhsk; xd;wpd; 

xg;gkhd cs;Nkw;gug;gpNy Jzpf;if nahd;W o tpD}lhd jsj;jpNy 

epiyf;Fhj;J tl;lj;jpy; ,aq;Ffpd;wJ.  Jzpf;ifahdJ Nfhsj;jpd; 

cl;gug;gpy; mjp jho; Gs;spapy; ,Ue;J U vd;Dk; njhlf;f Ntfj;Jld; 

vwpag;gLfpwJ.  Jzpf;if P vDk; Gs;spapy; Nfhsg;gug;ig tp;l;L 

ePq;Ffpd;wJ.  OP ahdJ O ,D}lhd Nky; Nehf;fpa epiyf;Fj;Jld; θvDk; 

Nfhzj;ij mikf;fpd;wJ.  
ga

agU
Cos

3

22 
  vdf; fhl;Lf.  

   
5

4
Cos  vdpd; Jzpf;if Nfhsj;ij tpl;L ePq;fpa gpd;dh; njhlUk; 

,af;fj;jpy; O tpD}lhd epiyf;Fj;Jf; Nfhl;ilf; O tpw;F NkNy a
128

115
 

   J}uj;jpy; fle;J nry;Yk; vdf; fhl;Lf. 

 

19.  b ePsKila ,Nyrhd Nfhnyhd;wpd; xU Kid O vDk; epiyahd 

Gs;spf;F ,izf;fg;gl;L kWKid A apy; m jpzpTila Jzpf;if xd;W 

,izf;fg;gl;Ls;sJ . OA epiyf;Fj;jhfj; njhq;Fifapy; Jzpf;iff;F 

fpilahf 5U vDk; Ntfk; nfhLf;fg;gl;L epiyf;Fj;Jj; jsj;jpy; G+uz 

tl;lj;jpy; ,aq;Ffpd;wj.  mjd; tl;lg; ghijapd; mjpAah; Gs;spapy; 

Jzpf;ifapd; fjp 3u vdpd; gbU
4

12   vdf; fhl;Lf OA fPo; Nehf;fpa  

 

epiyf;Fj;Jld; θ Nfhzj;ij Mf;Fk; nghOJ  gCos
dt

d
b 


817

4

1
2









 vdf; 

fhl;b Nfhypy; cs;s tpiriaf; fhz;f. 

 

 

20. xU jpwg;gprpd; (Trapeze) ,d; rl;lg;gly; xt;nthd;Wk; 2a ePsKila A,B,C 

vd;gtw;wpy; mOj;jkhfg; nghUj;jg;gl;l BC,CA,AB vDk; %d;W ,Nyrhd 

nky;ypa rl;lq;fisf; nfhz;Ls;sJ.  xU rh;f;f]; muq;fpy; A vDk; 

cr;rpapypUe;J mJ RahjPdkhfj; njhq;ftplg;gl;Ls;sJ. xt;nthd;Wk; m 

jpzpTs;s P,Q vd;Dkpuz;L rpwpa ghJfhg;Gg; gpb tisaq;fs; xt;nthd;Wk;  

 al   ePsKila nky;ypa ,Nyrhd ePsh ,iofspdhy; B,C vd;Dk; 

cr;rpfspy; ,Ue;J njhq;f tplg;gl;ld P,O vd;DkpU tisaq;fSk; 

,iofs; ,Wf;fkhfTk; BC ,w;F ntspapy; ,Uf;fj;jf;fthWk; (ePl;lg;gl;l) 
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BC vDk; fpilf;Nfhl;by; gpbf;fg;gl;L me;epiyapy; ,Ue;J tplg;gl;ld.  

xt;nthU ,ioAk; θ  Nfhzj;ijf; $lhf Cryhba NghJ mjpYs;s 

,Otpiriaf; fhz;f.  rl;lk; BC a[Ys;s jifg;G )60sin(sin32  mg  

vdf; fhl;b mjd; mjp$ba ngWkhdj;ijf; fhz;f. 

 

21. a vd;Dk; MiuAila xg;gkhd xU epiyf;Fj;Jf; Nfhstbt Xl;bd; 

cl;gf;fj;jpd; kPJ RahjPdkhf ,aq;ff; $ba Jzpf;ifahdJ Xl;bd; mjp 

jho;e;j Gs;spahd  P apypUe;J ag  vDk; Ntfj;Jld; fpilahf 

vwpag;gLfpwJ.  52    

vdpy; Jzpf;ifahdJ mjpAah; Gs;spiar; nrd;wila Kd;dh; Xl;bid 

tpl;L ePq;fp> mLj;J epfOk; ,af;fj;jpNy P apw;F NkNy   2
18

54
 

a
vDk; 

cauj;ij milAnkdf; fhl;Lf. 

 

 

22. Miu a ia cila xg;gkhd Nfhs Xl;bd; cl;Gwj;jpy; m jpzpTila rpW 

Jzpf;if xd;W itf;fg;gl;L u vd;Dk; fpil Ntfj;Jld; vwpag;gLfpwJ. 

   

 1. agU 2  vdpd; Jzpf;if Nfhsg;gug;ig tpl;L mfyhJ vdf; fhl;Lf. 

   2. agU 2  vdpd; Jzpf;ifapd; ghij Xl;bid kPz;Lk; 







 1

2 2

ag

u
Cos  

,dhy; nfhLf;fg;gLk; Gs;spapy; re;jpf;Fk; vdf; fhl;Lf. ,q;F Jzpf;if 

Xl;bidr; re;jpf;Fk; Gs;spapD}lhd Miuf;Fk; ikaj;jpd; Clhd Nky; 

Nehf;fpa epiyf;Fj;Jf;Fk; ,ilNa cs;s NfhzkhFk;. 

 

 

23. m jpzpTs;s Jzpf;if xd;W m jpzpTs;s %ba ngl;bapd; %bapypUe;J 

njhq;Fk; ,Nyrhd ePl;lKbahj a ePs ,ioNahL njhLf;fg;gl;Ls;sJ. 

ngl;b fulhd Nkirapd; Nky; Xa;tpy; cs;sJ. Jzpf;if %bf;F mUfpy; 

gpbf;fg;gl;L fapW ,Wf;fkhf ,Uf;f tpLtpf;fg;gLfpwJ. ngl;b mirahJ 

vdf; fUjp Nkirapdhy; ngl;bapy; Vw;gLk; xUr;rupT milahJ vdf; 

nfhz;L ngl;b tOf;fhjpUg;gjw;Fhpa epge;jid 
  mMM

m

32

3


  vdf; 

fhl;Lf.  ,q;F  ngl;bf;Fk;> Nkirf;Fk; ,ilNa cs;s cuha;Tf; Fzfk; 

MFk;. 
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24. a ePskhd ,Nyrhd ,ionahd;wpd; xU Kid G+uzkhd fulhd fpil 

Nkir kPJ Xa;tpypUf;Fk; M jpzpTila xU Rik A apw;F 

,izf;fg;gl;Ls;sJ. ,ioapd; kWKid A apypUe;J a J}uj;jpy; 

gpbf;fg;gl;L m jpzpTila xU Jzpf;if B apw;F ,izf;fg;gl;Ls;sJ. 

,j;Jzpf;if NkirapypUe;J 







 63

2

ag

u
U  vDk; Ntfj;Jld; epiyf;Fj;jhf 

NkNdhf;fp vwpag;gLfpwJ. Rik A Xa;tpy; cs;snjdf; nfhz;L AB 

fpilAld; θ  Nfhzj;ij Mf;Fk; NghJ ,ioapy; cs;s ,Oitiaf; 

fhz;f. Rik A kPjhd Nkirapd; nrt;ntz; kWjhf;fk;  

 


















  sin3sin1

2

ag

u

M

m
Mg  vdf; fhl;Lf. ,f;Nfhitapd; kpff; Fiwe;j 

ngWkjpiaf; fz;L ,jpypUe;J B xU miutl;lj;jpy; ,aq;Fk; NghJ 

2
2

12

1










ag

u

m

M
 vdpd; Rik A NkirAld; njhLifapy; ,Uf;Fnkdf; fhl;Lf. 

 

 

 

 

 

25. A vd;gJ epiyahd fpilahd tl;l cUianahd;wpd; mOj;jkhd 

ntspNkw;gug;gpy; cs;s xU Gs;sp MFk;. A apYs;s Jzpf;if mr;Rf;F 

nrq;Fj;jhd jsj;jpy; cUisf;Fj; njhlypahf mikAk; topap;y; vDk; 

Ntfj;Jld; kpf cah;e;j Gs;spf;Fj; njhiytpy; fPo; Nehf;fp vwpag;gLfpwJ. 

A MdJ mr;rpd; kl;lj;jpw;F Nky; h cauj;jpy; cs;sJ. ghU   vdpd; 

Jzpf;if clNd Nkw;gug;ig tpl;Lr; nry;fpwJ vdTk;> Mdhy; ghU 2  

vdpd; A ,d; kl;lj;jpe;F  2

3

1
ugh

g
  vDk; Moj;jpy; tpl;L nry;fpwJ 

vd;Wk; fhl;Lf.  NkYk; Nkw;gug;ig tpl;Lr; nry;Yk; NghJ Jzpf;ifapd; 

Ntfk;  22
3

1
ugh   vdf; fhl;f. 
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26. ePl;l Kbahj ,io xd;wpdhy; ,izf;fg;gl;l ,U kzpfSf;F epiyf;Fj;Jj; 

jsnkhd;wpy; epWj;jg;gl;l xg;gkhd tl;lf; fk;gpnahd;wpd; kPJ tOf;fpr; nry;y 

RahjPdKz;L. mk;kzpfspd; jpzpTfs; m,M )( mM   MFk;. ,ioahdJ 

,Wf;fkha; ,Uf;Fk; nghOJ ikaj;jpy; Nfhzk; 2 I mikf;fpwJ. 

njhlf;fj;jpy; ,ioahdJ ikaj;jpw;F Nky; fpilahf mikAkhW kzpfs; 

Xa;tpy; gpbf;fg;gl;L gpd;dh; tpLtpf;fg;gLfpd;wd. ,ioahdJ fpilAld; θ 

Nfhzk; mikf;Fk; NghJ 
   















mM

mCosMCos
Cos

a

g 


_22  vdf; 

fhl;Lf. ,q;Nf a MdJ tl;lf; fk;gpapd; Miu MFk;. ,jpypUe;Njh my;yJ 

NtW topahfNth ,io epiyf;Fj;jhf tUKd; mjd; ,Oit 

mM

CosMmg



tan2
 vdf; fhl;Lf. 

 

 

 

 

 

 

 

 

27. Jzpf;if xd;W ePsk; a I cila kPs;jd;ikaw;w ,io xd;wpd; Edp 

xd;Wld; ,izf;fg;gl;Ls;sJ.,ioapd; kw;iwa Edp epiyg;gLj;jg;gl;Ls;sJ 

Xa;tpw; RahjPdkhfj; njhq;Fk; NghJ Jzpf;if fpilj;jpir xd;wpNy fjp U 

cld; vwpag;gLfpwJ.  

   1. agU 22   vdj; jug;gl;bUg;gpd; Jzpf;if epiyf;Fj;Jj;jsk; xd;wpNy 

tl;lk; xd;wpd; tpy; xd;wpy; nry;fpwJ vdf; fhl;Lf. 

   2. NkYk; Jzpf;fifapd; fjp 
2

u
 MFk; NghJ> ,io fPo;Kf epiyf;Fj;Jld; 

Nfhzk; 










ag

U
Sin

3

4
2 1  ,w; rha;e;jpUf;Fk; vdf; fhl;Lf  

   3. ,ioapYs;s mjpAah; ,Oit kpff; Fiwe;j ,Oitapd; λ klq;nfdpd;     

 
 

agU
2

122









 vdf; fhl;Lf. 
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28. a ePskhd ,Nyrhd Nfhy; xd;W epiyg;gLj;jg;gl;Ls;s xU Kid A gw;wpr; 

RahjPdkhfj; jpUk;g ty;yJ kWKid B apNy m jpzpT nfhz;l 

Jzpf;if xd;W ,izf;fg;gl;Ls;sJ.  Kid B MdJ A ,w;$lhfr; 

nry;fpd;w epiyj;j xg;gkhd fpilf;fk;gp kPJ tOf;fpr;nry;yf; $ba m 

jpzpTs;s xU rpwpa tisak; C ald; A ePsKs;s ePsh 

,ionahd;wpdhNy njhLf;fg;gl;Ls;sJ.  A,B,C Mfpa xNu Nfhl;by; 

cs;sdthAk; AC apd; ePsk; @a MfTk; cs;sJ. njhFjp Xa;tpypUe;J 

tpLtpf;fg;gLfpwJ.  Neuk; t apNy Nfhzk; CAB =θ vdpy; 




2

2

sin41

sin2












a

g

dt

d
 vdf; fhl;Lf. 

 

,ioapy; cs;s ,Oit T I θ ,d; xU rhh;ghff; fz;L Nfhypy; cs;s 

,Oitf;Fk; ,ioapy; cs;s ,Oitf;Fk; ,ilapy; cs;s tpfpjk; 3:2 

vdf; fhl;Lf. 

 

 

 

 

 

 

29. rpwpa FWf;F ntl;Lg;gug;Gila rPuhd xg;gkhd Fohnahd;W a MiuAila 

tl;ltpy; tbtpy; tisf;fg;gl;Ls;sJ.  ,t; tpy; tl;l ikaj;jpyikf;Fk; 

Nfhzk;   2  MFk;.  ,q;F $h;q;Nfhzk;. ,f;FohahdJ> mjd; rkr;rPh; 

mr;rhdJ epiyf;Fj;jhfTk;> Fohapd; jpwe;j Kidfs; Nky; Nehf;fpAk; 

,Uf;FkhW epiyf;Fj;Jj; jsnkhd;wpy; epiyahf epiyg;gLj;jg;gl;Ls;sJ.  

Jzpf;if xd;W Fohapd; cl;Gwj;jpd; kpfj; jho;e;j Gs;spahFk;.  U 

Ntfj;Jld; vwpag;gLfpwJ.  Jzpf;if Fohapy; ,Ue;J ntspNawp> 

GtpaPh;g;gpd; fPo; ,aq;fp kPz;Lk; FohapDs; nry;fpd;wJ. 2u  ,d; 

ngWkhdj;ijf; fz;L> mjd; kpff; Fiwe;j ngWkhdk;  ag212   vdf; 

fhl;;Lf. 
4


   MFk; NghNj ,g;ngWkhdj;ij vLf;FFk; vdTk; fhl;Lf. 

Jzpf;if mile;j mjpAah; Gs;spahdJ FohapD}L nry;Yk; G+uz 

tl;lj;jpd; mjpAah; Gs;spf;F Nky;  2cossec
2

 
a

 cauj;jpy; 

cs;snjdf; fhl;Lf. 
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30. epiyf;Fj;J ntl;lhdJ tl;lk; xd;wpd; fhw;gFjpahf ,Uf;Fk; epiyj;j 

xg;gkhd jpz;kk; xd;wpd; cr;rpapy; ,Uf;Fk; ,Nyrhd xU fg;gp A apw;F 

Nkyhfr; nry;fpd;w ePl;lKbahj ,Nyrhd ,io xd;wpdhy;  KiwNa 

 mMm , jpzpTs;s P,Q vd;Dk; Jzpf;iffs; ,izf;fg;gl;Ls;sd. OP 

MdJ (OB topNa) fpilahf ,Uf;Fk; NghJ ,af;fk; Muk;gpf;Fk; vdpd; 

)sin(2)(  mmgamM   vdf; fhl;Lf. ,q;F θ vd;gJ Neuk; t apNy 

OP apw;Fk; Ob apw;FkpilapYs;s NfhzkhFk;. 

 

   1.    Mf ,Uf;Fk; NghJ> Jzpf;if P apw;Fk; tisgug;gpw;Fk; ,ilNa 

cs;s kWjhf;fk; cah;thdJ vdf; fhl;Lf. ,q;F mM 3  Mf ,Uf;f> 

mM

M

3

2
cos


  

 

 

2. 0 my;yJ    MFk; NghJ ,k;kWjhf;fk; kiwfpd;wJ vdf; fhl;Lf.   

,q;F-  l
M

m
 

3
 Mf ,Uf;f β MdJ B 

mM

M
Sin

3

2





  vDk; rkd;ghl;ilj; 

jpUg;jpahf;Fk;. 

 

 

glk; 

 

 

 

 

 

 

31. a ePsKs;s ePsh ,ioapd; xU Kid epiyj;j Gs;sp O ,w;F fl;lg;gl;L  

kWKidapy; Jzpf;if fl;lg;gl;Ls;sJ,  Jzpf;if rkepiyap;y; njhq;Fk; 

NghJ fpilj;j jpirapy; ag2  vd;w Ntfk; nfhLf;fg;gLfpd;wJ.  

JzpfpifahdJ 




  56log

g

a
vd;w Neuj;jpw;F tl;lg;ghijapy; ,aq;fp 

gpd;du; 
g

a

3

10

3

4
 vd;w Neuj;jpw;F GtpaPh;g;gpd; fPo; ,Uf;FnkdTk; fhl;Lf. 
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32. rk jpzpT nfhz;l ,U Jzpf;fiffs; ePsh ,ioahy; njhLf;fg;gl;bUf;Fk; 

mNj Ntis Miu a cilaJk; mr;Rf; fpilahdJkhd epiyj;j xg;gkhd 

cUisf;F Nkyhf ,io nry;fpwJ njhlf;fj;jpy; Jzpf;if P MdJ 

cUisapd; Nkw;gug;ig njhl;Lf;nfhz;L ,Uf;f mr;rpd; kl;lj;jpy; 

itf;fg;gl;bUf;Fk; mNj Ntis kw;iwa Jzpf;if Q MdJ fpilj; 

jsj;jpy; ,Ue;J  

2

a
cauj;jpy;  epiyf;Fj;jhf njhq;Ffpd;wJ.  ,io mr;Rf;F nrq;Fj;jhd 

jsj;jpy; ,Uf;fpd;wJ.  gpd;du; Jzpf;if Q fPo;Nehf;fp ngah;f;fg;gLfpwJ 

Jzpf;if P MdJ cUisapd; Nkw;gug;gpy; njhLifapy; cs;sJ.  vdf; 

nfhz;L Jzpf;if Q MdJ Y vd;w J}uj;jpd; CL tpOk; NghJ 

mjd;Ntfk; Y MdJ 

















a

y
aygy sin2  My; jug;gLk; vdf; fhl;Lf. 

Jzpf;if P MdJ cUisapd; cr;rpf;F tUk; NghJ Jzpf;if Q jiuapy; 

gl;L Xa;tpw;F tUfpd;wJ. Jzpf;if P cUisapd; kPJ NkYk; 








 

6

2
cos 1 
a  J}uk; nrd;w gpd; cUisapd; Nkw;gug;gpy; ,Ue;J tpyFk; 

vdf; fhl;Lf. 

 

33. O it ikakhfTk; a I MiuahfTk; nfhz;l xU epiyj;j xg;gkhd 

Nfhs Xl;bypUe;J O tpw;f NkNy 
4

a
 J}uj;jpy; cs;s xU 

fpilj;jsj;jpdhy; ntl;lg;gLk; Nky;g; gFjpia ePf;Ftjhy; fpz;zk;; xd;W 

nra;ag;gLfpwJ.  mf; fpz;zj;jpYs;Ns kpfj; jho;e;j Gs;spapypUe;J xU 

Jzpf;if P MdJ fjp u cld; fpilahf vwpag;gLfpd;wJ.  

   1. OP MdJ Nkd;Kf epiyf;Fj;Jld; Nfhzk; θ Mf;Fk; NghJ  

Jzpf;ifapd; fjpiaAk; fpz;zj;jpw;Fk; Jzpf;iff;Fk; ,ilNa cs;s 

kWjhf;fj;jpd; gUkidAk; fhz;f. 

   2. 
4

112 ga
U   vdj; jug;gbd; mj;Jzpf;if fpz;zj;jpd; tpspk;gpypUe;J 

ntspNaWk; vdf; fhl;Lf. 

   3. 
2

132 ga
U   vdj; jug;gbd; ;Jzpf;if ghj;jpuj;jpy; ,Ue;J ntspNawpa 

gpd;dh; GtpaPh;g;gpd; fPo; eilngWk; RahjPd ,af;fj;jpd; NghJ Jzpf;if 

ghj;jpuj;jpDs;Ns tpohJ vdTk; fhl;Lf.      

(2008 AUGUST) 
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34. ePsk; l I cila Xh; ,Nyrhd kPs;jd;ik ,d;wpa ,ioapd; xU Edpapy; 

jpzpT m I cila xU Jzpf;if ,izf;fg;gl;Ls;sJ.  ,ioapd; 

kw;iwa Edp xU epiyj;j Gs;sp ) cld; ,izf;fg;gl;Ls;sJ.  Jzpf;fif 

<h;g;gpd; fPo;ehg;gj;jpy; cs;sJ. gpd;dh; Jzpf;if fjp U cld; fpilahf 

vwpag;gLfpwJ.   

     

 

1. ,io O tpD}lhf cs;s fPo;Kf epiyf;Fj;Jld; xU Nfhzk; θ it Mf;Fk; 

NghJ ,ioapy; cs;s ,Oit 








l

u
ggm

2

2cos3   vdf; fhl;Lf 

 

    2. Jzpf;if O tpd; fpil kl;lj;ijg; gpd;dh; milaj;jf;fjhf u tpd; 

kpfr;rpwpa ,ay;jF ngWkhdj;ijf; fhz;f. 

 

    3. ,io Kjypy; fpilahFk; NghJ mjd; ,af;fj;jsj;jpw;Fs; nrq;Fj;jhf 

O tpypUf;Fk; J}uk; 
2

l
 ,y; epiyg;gLj;jg;gl;Ls;s xU nky;ypa fpil 

mr;Rld; njhLiff;F tUfpd;wJ. glugl
2

7
2 2   vdpd; Jzpf;if 

rl;lj;jpd; kl;lj;jpw;F NkNy Xh; cauk; 
2

l
 ,y; mjpAah; Gs;spia 

milAKd;ghf ,io jsUnkdf; fhl;Lf. 

 (2009 AUGUST) 

 

 

 

 

 

 

 


