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iii

gzpg;ghsu; ehafj;jpd; nra;jp

fzpjf; fy;tpia tpUj;jp nra;tjw;fhf Njrpa fy;tp epWtfj;jpd; fzpjj;

Jiwapdhy; fhyj;Jf;Nfw;g gy;NtW nraw;ghLfs; Kd;ndLf;fg;gLfpd;wJ. ~~gapw;rp

tpdhf;fs; tpilfSld;|| vDk; ngaupy; vOjg;gl;l ,e;j E}y; ,jd; Xu;

ntspg;ghlhFk;.

juq;fs; 12> 13f;Fupa ghlj;jpl;lj;jpid fw;w gpd; eilngWk; fy;tp nghJj;

juhjug; gj;jpu (cau;ju) guPl;irf;F khztu;fisj; jahu;g;gLj;JtJ Mrpupaupd;

gpujhd fhupakhFk;.  ,jw;Fg; nghUj;jkhd kjpg;gPl;Lf; fUtpfs; kpff; FiwthfNt

cs;sJ. tpahghu epiyaq;fspy; cs;s mNefkhd fUtpfs; nghUj;jg;ghl;bYk;

juj;jpYk; Fiwthd tpdhf;fisf; nfhz;l tpdhg;gj;jpuq;fisf; nfhz;bUg;gJ

,ufrpaky;y. ,e;j epiyikia khw;wp khztu;fs; guPl;irf;F ed;whfj; jahuhFk;

tifapy; Njrpa fy;tp epWtfj;jpd; fzpjj; Jiwapdhy; ,e;jg; ~~gapw;rp tpdhf;fs;

tpilfSld;|| vd;w E}y; cUthf;fg;gl;Ls;sJ. ,e;j E}y; ghlj;jpl;lj;Jf;Nfw;g

cUthf;fg;gl;l ngWkjpkpf;f tpdhg;gj;jpu E}y; MFk;. tpdhf;fSld; mtw;Wf;fhd

tpilfSk; cs;slf;fg;gl;bUg;gJ Mrpupau;fSf;Fk; khztu;fSf;Fk; kpfTk;

gaDs;sjhf mikAk;.

,e;j E}iy gad;gLj;Jtjd; %yk; fzpj ghlj;jpd; kjpg;gPl;L nraw;ghl;bid

jpwk;glr; nra;AkhW Mrpupau;fsplKk; khztu;fsplKk; Nfl;Lf; nfhs;fpd;Nwd;.

~~gapw;rp tpdhf;fs; tpilfSld;|| vd;w E}iy cq;fs; ifNru itg;gjw;F

mDruiz toq;fpa Aus Aid  nraw;wpl;lj;Jf;Fk; ,jidj; jpwk;glr; nra;tjw;F

tsthsu;fshfg; gzpGupe;j fzpjj; Jiwapd; nraw;FOtpdUf;Fk; ntspthup

tsthsu;fSf;Fk; vdJ ed;wpiaj; njuptpj;Jf; nfhs;fpd;Nwd;.

fyhepjp (jpUkjp) up. V. Mu;. N[. FzNrfu

gzpg;ghsu; ehafk;

Njrpa fy;tp epWtfk;.



iv

Kd;Diu

fy;tpg; nghJj; juhjug; gj;jpu (cau;ju) ghlg; gug;Gf;fspy; fzpjg; ghlg;gug;Gf;F

tpNrl ,lk; cupj;jhFk;. fy;tpg; nghJj; juhjug; gj;jpu (rhjhuz ju) guPl;irapy;

cau; kl;lj;jpy; rpj;jpailAk; khztu;fs; tpNrlkhf fzpj ghlg; gug;ig

tpUk;Gfpd;wdu;. ehl;Lf;Fk; cyfpw;Fk; Vw;w Gjpa cw;gj;jpfs; cUthFtjw;F

fhuzkhf ,Ue;j epGzu;fis cUthf;fpaJ fzpj ghlg; gug;ig fw;w khztu;fs;

vd;gij fle;j fhyk; rhl;rp gfu;fpd;wJ.

fy;tpg; nghJj; juhjug; gj;jpu (cau;ju) fzpj ghlq;fSf;F ghlj;jpl;lj;ij

jahupj;jpUg;gJ tpQ;Qhd cyfpw;F> njhopDl;g cyfpw;F kw;Wk; Ntiy cyfpw;F

Njitahd tpj;Jdu;fis cUthf;Fk; Nehf;fj;jpy; MFk;.

2017 Mk; Mz;bypUe;J cau;ju ,ize;j fzpjk; kw;Wk; cau;ju fzpj

ghlq;fSf;F kPsikf;fg;gl;l Gjpa ghlj;jpl;lk; eilKiwg;gLj;jg;gLfpd;wJ.

,e;j ghlq;fisf; fw;Fk; khzt khztpaupd; fw;wiy ,yFthf;Ftjw;F gapw;rp

tpdhf;fs; kw;Wk; tpilfs; mlq;fpa E}y; xd;W Njrpa fy;tp epWtfj;jpd;

fzpjj; Jiwapdhy; jahupf;fg;gl;Ls;sJ. ,e;j E}ypy; cs;s tpdhf;fs;

khztu;fspd; vz;zf;fU milT kl;lj;ij mse;J ghu;f;fTk;. vjpu;fhyj;jpy;

eilngWk; fy;tpg; nghJj; juhjug; gj;jpu (cau;ju) guPl;irf;F Maj;jkhtjw;F

nghUj;jkhdjhfTk; mike;Js;sJ. tpdhTf;Fupa tpilia ngw;Wf; nfhLg;gjd;

%yk; khzt khztpfs; tpdh xd;Wf;F tpilaspf;Fk;NghJ gpd;gw;w Ntz;ba

gbKiwfs; kw;Wk; Kiwik njhlu;ghd mDgtj;ijg; ngw;Wf; nfhLg;gJ

vjpu;ghu;f;fg;gLfpd;wJ. mjd; %yk; tpilia xOq;FgLj;j Ntz;ba Kiw

njhlu;ghf khztu;fs; jq;fs; Mw;wy;> jpwd; kw;Wk; mwpit tpUj;jp nra;tjw;F

Kbfpd;wJ. ,e;j tpdhf;fisAk; tpiliaAk; jahupg;gjw;F epGzj;Jtk; nfhz;l

gy;fiyf;fof tpupTiusu;fs;> Mrpupau;fs; kw;Wk; ghlj;jpl;l epGzu;fspd; tsg;

gq;fspg;G ngwg;gl;Ls;sJ.

NkYk; ,e;j tpdhf;fisj; jahupf;Fk;NghJ xt;nthU ghl cs;slf;fj;jpYk;

gy;NtW Nfhzq;fspy; khzt khztpfspd; mtjhdj;ijr; nrYj;jTk;.

khztu;fspd; mwpit tpupTgLj;jpf; nfhs;Sk; re;ju;g;gj;ijg; ngw;Wf; nfhLf;f>

topfhl;l ftdk; nrYj;jg;gl;Ls;sJ. Mrpupau;fspd; mwpTWj;jy;fs; kw;Wk;

topfhl;lypd; fPo; Rakhff; fw;gjw;F cfe;jjhf ,e;j E}y; jahupf;fg;gl;Ls;sJ.



v

,t;thwhd ngWkjpkpf;f E}iy cUthf;Ftjw;F MNyhridAk; topfhl;iyAk;

toq;fpa Njrpa fy;tp epWtfj;jpd; gzpg;ghsu; ehafj;Jf;Fk; tsthsu;fshfr;

nraw;gl;l midtUf;Fk; vdJ ed;wpiaj; njuptpj;Jf; nfhs;fpd;Nwd;. ,e;j

E}iyg; gad;gLj;jp mjd; %yk; ngw;Wf; nfhs;Sk; mDgtj;jpd; %yk; kPs;gjpg;Gf;F

gad;gLj;jf;$ba  ngWkjpahd Neu;fUj;Jf;fis vq;fSf;Fg; ngw;Wj; jUkhW

Nfl;Lf; nfhs;fpd;Nwd;.

Nf. uQ;rpj; gj;krpup

gzpg;ghsu;

fzpjj;Jiw

Njrpa fy;tp epWtfk;.
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fiyj; jpl;lf; FO

MNyhridAk; topf;fhl;lYk; : fyhepjp (jpUkjp) up. V. Mu;. N[. FzNrfu

gzpg;ghsu; ehafk;

Njrpa fy;tp epWtfk;.

Nkw;ghu;it : jpU. Nf.Mu;. gj;krpup

gzpg;ghsu;

fzpjj; Jiw> Njrpa fy;tp epWtfk;.

jpl;lkplYk; jpU. v];. ,uhNIe;jpuk;

,izg;ghf;fKk; : rpNu\;l tpupTiuahsu;>

f.ngh.j cau;ju ghlj;jpl;l FOj;jiytu;>

fzpjj; Jiw> Njrpa fy;tp epWtfk;.

cs;thup tsthsu;fs; :

jpU. [p. gp. vr;. [fj;Fkhu rpNul;l tpupTiuahsu;>

fzpjj; Jiw>

Njrpa fy;tp epWtfk;.

jpUkjp. vk;. epy;kpdp gp. gPup]; rpNul;l tpupTiuahsu;>

fzpjj; Jiw>

Njrpa fy;tp epWtfk;.

jpU. v];. ,uhNIe;jpuk; rpNul;l tpupTiuahsu;>

fzpjj; Jiw>

Njrpa fy;tp epWtfk;.

jpU. f. RNjrd; cjtp tpupTiuahsu;>

fzpjj; Jiw>

Njrpa fy;tp epWtfk;.

jpU. gp. tp[a;Fkhu; cjtp tpupTiuahsu;>

fzpjj; Jiw>

Njrpa fy;tp epWtfk;.

nry;tp.Nf.Nf. t[pkh v];. fq;fhdq;Nf cjtp tpupTiuahsu;>

fzpjj; Jiw>

Njrpa fy;tp epWtfk;.



vii

ntspthup tsthsu;fs; :

jpU. f. fNzrypq;fk; - Xa;Tngw;w gpujk nraw;jpl;l mjpfhup>

fzpjj;Jiw> Njrpa fy;tp epWtfk;.

jpU. e. rpjk;guehjd; - Xa;T ngw;w Mrpupau;

jpU. f. ghyjhrd; - Xa;T ngw;w fzpj ghl cjtpf; fy;tpg; gzpg;ghsu;.

jpU. tp. uhIul;zk; - Xa;T ngw;w Mrpupau;

jpU. v];. IP. njhYtPu - Mrpupau;> cnt];ypf; fy;Y}up> nfhOk;G - 08.

jpU. ryq;f ngu;dhd;Nlh - Mrpupau;> tpNtfhde;jh fy;Y}up> nfhOk;G - 13

jpU. vd;. rfge;J - Xa;T ngw;w Mrpupau;

jpU. Nf. ,utPe;jpud; - Xa;T ngw;w gpujp mjpgu;

jpU. [p. vr;. mNrhfh - Mrpupau;> ,uhFy fy;Y}up> khj;jiw.

nkhopr; nrk;ikahf;fk; : jpU. tp. Kj;Jf;FkhuRthkp>

Xa;Tngw;w mjpgu;.

fzpdpg; gjpg;Gk; tbtikg;Gk; : nry;tp. fkyNtzp fe;ijah

mr;rfk;> Njrpa fy;tp epWtfk;.

ml;ilg;gl tbtikg;G : jpU. <. vy;. V. Nf. ypadNf

mr;rfk;> Njrpa fy;tp epWtfk;.

jpUkjp. Nf. b. mD\h juq;fdp

mr;rfk;> Njrpa fy;tp epWtfk;.

cjtpahsu;fs; : jpU. v];. nfl;bahuha;r;rp

fzpjj;Jiw> Njrpa fy;tp epWtfk;.

jpUkjp. Nf. vd;. Nrdhdp

fzpjj;Jiw> Njrpa fy;tp epWtfk;.

jpU. Mu;. vk;. &grpq;`

fzpjj;Jiw> Njrpa fy;tp epWtfk;.



viii

mwpKfk;

fy;tpg; nghJj; juhjug; gj;jpu (cau;ju) tFg;Gf;fspy; ,ize;j fzpjg; ghlj;ijf;

fw;Fk; khztu;fs; gapw;rp ngWk; Kfkhf ,e;E}y; jahupf;fg;gl;Ls;sJ.

khztu;fSf;F Nghjpa gapw;rpfis toq;FKfkhfTk;> ghlg;gug;gpidf; fw;wgpd;

guPl;irf;F jahuhFtjw;fhd Xu; kPl;ly; gapw;rpapid toq;Fk; Nehf;fpYk; ,e;E}y;

jahupf;fg;gl;Ls;sJ. ,J Xu; khjpup tpdhj;jhs; njhFjp md;W vd;gijAk;

gapw;rp tpdhf;fspd; njhFg;Ng vd;gijAk; khztu;fSk; Mrpupau;fSk; tpsq;fpf;

nfhs;s Ntz;Lk;.

,g;gapw;rp tpdhj;njhFjpf;Fupa gapw;rp tpdhf;fisr; nra;j gpd;du; mtw;wpw;F

toq;fg;gl;Ls;s tpilfis jkJ tpilfSld; khztu;fs; xg;gpl;L Nehf;f

KbAk; vd;gJk; ,q;F jug;gl;lthNw mj;jid gbKiwfisAk; cs;slf;fpathW

khztu;fsJ tpilfs; ,Uf;f Ntz;Lk; vd;gJ mtrpakd;W. cq;fsJ tpilfisr;

rupghu;g;gjw;Fk; gbKiwfis rupahfg; gpd;gw;Wtjw;fhfTkhd topfhl;ly;fshfNt

,q;F tpilfs; jug;gl;Ls;sd vd;gijf; ftdj;jpy; nfhs;sTk;.

,g;gapw;rp tpdhj;njhFjpahdJ 2017 Kjy; eilKiwf;F te;Js;s kPs;Nehf;fpj;

jpUj;jg;gl;Ls;s ghlj;jpl;lj;jpw;F mikthf 2019 Mk; Mz;L Kjd; Kjyhf

f.ngh.j (cau;juk;) guPl;irf;Fj; Njhw;Wk; khztu;fis ,yf;fhff; nfhz;L

jahupf;fg;gl;Ls;sJ. MapDk; Vida ,ize;j fzpjk;>  cau; fzpjk;> fzpjk;

Nghd;w ghlq;fisf; fw;Fk; khztu;fSk; jkf;Fupa ghlg;gug;GfSf;Fupathwhd

tpdhf;fisg; gad;gLj;j KbAk;.

Njrpa fy;tp epWtf fzpjj; Jiwapduhy; ntspaplg;gLfpd;w f.ngh.j (cau;juk;)

,w;fhd KjyhtJ ~~gapw;rp tpdhf;fs; tpilfSld;|| vd;w E}iyj; njhlu;e;J

epiyapay; I> epiyapay; II,  ,ize;j fzpjk; I,  ,ize;j fzpjk; II  myF

uPjpahd gapw;rp tpdhj;njhFjpAk; tpiutpy; ntspaplg;gLk;. ,g;Gj;jfq;fspYs;s

FiwfisAk; eypTfisAk; Rl;bf; fhl;LtPu;fshapd; mJ vkJ ntspaPLfisj;

jpUj;jpaikf;f cjTk; vd;gJld; cq;fsJ fUj;Jf;fis kpfTk; ngWkjp

tha;e;jitahf kjpf;fpd;Nwhk; vd;gijAk; cq;fSf;F mwpaj;jUfpd;Nwhk;.

jpU. v];. ,uhN[e;jpuk;

nraw;wpl;l FOj; jiytu;

(juk; 12> 13 fzpjk;)

Njrpa fy;tp epWtfk;.
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,ize;j fzpjk;      gapw;rp tpdhf;fs; - tpilfSld;

,ize;j fzpjk; I

gFjp A

1. jPu;f;f.
2

2

1 1
2 14 0x x

x x
          
   

2. jPu;f;f. 3 1 2 2 1x x x    

3.  2
9 3 3

1
log log log

2
xy x y   vdf; fhl;Lf.

log
log  

log
c

b
c

a
a

b

 
 

 
rhil : 

,jpypUe;J gpd;tUk; xUq;fik rkd;ghLfisj; jPu;f;f.

2
9

1
log ( )

2
xy 

3 3log .log 3x y  

4. 3 2( ) 3 4f x x Ax x B     MFf@ ,q;F A, B xUikfs;. (3 2),x   ( )f x  ,d;

xU fhuzp vdTk; ( )f x  I ( 1)x   My; tFf;f kPjp 2 vdTk; jug;gl;Ls;sJ.

(i) A, B apd; ngWkhdq;fisf; fhz;f.

(ii) ( )f x  I Vfgupkhzf; fhuzpfspd; ngUf;fkhf vOJf.

5. 4 3 2( ) 16 12f x x hx gx x      MFf@ ,q;F g, h xUikfs;. ( )f x  ,d; xU

fhuzp ( 1)x   vdTk; ( )f x I ( 1)x   My; tFf;f kPjp - 24 vdTk;

jug;gl;Ls;sJ.

(i) h, g ,d; ngWkhdq;fisf; fhz;f.

(ii) ( 2)x  > ( )f x  ,d; xU fhuzp vdf;fhl;b> ( )f x  ,d; Vida

Vfgupkhzf; fhuzpfisf; fhz;f.

6. 2 0ax bx c    ,d; %yq;fs; ,   MFk;. 
21

2
b

x
x ac

    ,d; %yq;fis

,   ,d; cWg;Gf;fspy; fhz;f.
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,ize;j fzpjk;      gapw;rp tpdhf;fs; - tpilfSld;

7. 2 0,x bx ca    2 0x cx ab    vDk; rkd;ghLfs; nghJ %yk; xd;iwf;

nfhz;Ls;sJ vdTk;> a, b, c vy;yhk; tpj;jpahrkhdit vdTk; jug;gbd;

kw;iwa %yq;fs;  2 0x cx bc    vDk; rkd;ghl;ilj; jpUg;jp nra;Ak;

vdf; fhl;Lf.

8. 2( ) 2 (3 2)g x ax x a     vdpd;>  x  ,d; vy;yh nka;g;ngWkhdq;fSf;Fk;

( )g x  Neuhf ,Uf;Fk; a ,d; ngWkhdq;fspd; njhiliaf; fhz;f.

1

3
a  Mf> ( )y g x  ,d; tiuig tiuf.

9.
12

1
3

x
x

 


 vDk; rkdpypapd; jPu;Tj; njhiliaf; fhz;f.

10. jPu;f;f. 1 2 2 2x x   

11. 4 rpWtu;fSk; 4 rpWkpfSk; epiu xd;wpy; vj;jid topfspy; ,Uf;fyhk;?

(i) ,U Fwpj;j rpWkpfs; xd;whf ,Uf;fhjthW

(ii) ve;j xU rpWkpAk; mLj;jLj;J ,Uf;fhjthW mtu;fs; ,Uf;ff;$ba

topfspd; vz;zpf;ifiaf; fhz;f.

12. k ,d; vg;ngWkhdj;jpw;F 

10
2 2k

x
x

  
 

 ,d; tpuptpy; 2x  ,d; Fzfk;> 
1

x
 ,d;

Fzfj;jpw;Fr; rkkhFk;?

13. n xU Neu; epiwntz;zhapUf;f> 2(1 2 )nx kx   ,d; tpuptpy; 2x > 3x

vd;gtw;wpd; Fzfq;fis k, n ,d; cWg;Gf;fspy; fhz;f. 2x > 3x  vd;gtw;wpd;

Fzfq;fs; KiwNa 30> 0 vdpd;>  k, n vd;gtw;wpd; ngWkhdq;fisf; fhz;f.

14. 1 3Z i    xU rpf;fnyz; MFk;.

(i) ,Z  ( )Arg Z  vd;gtw;iwf; fhz;f.

(ii) 2Z  I a ib  vDk; tbtpy; vOJf@ ,q;F ,a b
(iii) 2Z pZ  nka;ahFkhW nka;naz; p If; fhz;f.

(iv)
2 5

( )
6

Arg z qz


   MFkhW nka;naz; qitf; fhz;f.
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,ize;j fzpjk;      gapw;rp tpdhf;fs; - tpilfSld;

15. 1 1,Z   2 cos sin (0 )Z i        ,U rpf;fnyz;fs; MFk;. rpf;fnyz;fs;

1 2,Z Z  I Mfd; tupg;glj;jpy; Gs;spfs; A, B vd;gtw;why; Fwpf;f. rpf;fnyz;fs;

1 2 ,Z Z  2 1Z Z If; Fwpf;Fk; Gs;spfs; KiwNa C, D  vd;gtw;iwf; fhz;f.

ckJ tupg;glj;jpypUe;J gpd;tUtdtw;iwf; fhz;f.

(i) 1 2 ,Z Z  1 2( )Arg Z Z

(ii) 2 1 ,Z Z  2 1( )Arg Z Z

2

1 2Z Z  + 
2

2 1Z Z  vd;gd   tpy; jq;ftpy;iy vd;gij ca;j;jwpf.

16. (a)
sin sin

lim
x a

x a

x a




 If; fhz;f.

(b) sin sin( )y x y a   vdpd;> 
2sin ( )

sin

dy y a

dx a


  vdf; fhl;Lf.

17. (a) 30

tan sin
lim
x

x x

x


 If; fhz;f.

(b) ny x lnx  vdpd;> x ,d; vy;yhg; ngWkhdq;fSf;Fk; 
2

2
2

2 3
d y dy

x
dxdx

 

MFkhW n ,d; ngWkhdj;ijf; fhz;f.

18. lnt,x t   lnty t   ( 0)t   vdpd;>

(i)
dy

dx
(ii)

2

2

d y

dx
 vd;gtw;iw t apd; cWg;Gf;fspy; fhz;f.

NkYk; 

2

2 3

8( )

( 2)

d y x y

dx x y




   vdf; fhl;Lf.

19. 2 2

1 1

1 (1 )x x


   Ir; RUf;Ff.

,jpypUe;J 

1

2 2
0 (1 )(1 )

x

x x   If; fhz;f.

20. 22(1 cos )x   vd;w gpujpaPl;ilg; gad;gLj;jp>

3

2

2

4

x
dx

x


  If; fzpf;f.
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21. gFjpfshfj; njhifapLk; Kiwiag; gad;gLj;jp 
4 .cos3 .xe x dx  If; fhz;f.

22. 3 2 24x y  vDk; Neu;NfhL y mr;ir A apYk;> x mr;ir B apYk;

re;jpf;fpd;wJ. AB apd; nrq;Fj;J ,U$whf;fp> x mr;Rf;Fr; rkhe;jukhf

(0> -1) ,D}L nry;Yk; Nfhl;bid C apy; ntl;Lfpd;wJ. Kf;Nfhzp ABC

apd; gug;gsitf; fhz;f.

23. rJuk; xd;wpd; xU gf;fj;jpd; rkd;ghL 2 0x y   MFk;. mtw;wpd;

%iytpl;lq;fs; 
5 5

,
2 2

 
 
 

 ,y; ,il ntl;Lfpd;wd. rJuj;jpd; Vida gf;fq;fspd;

rkd;ghLfisf; fhz;f.

24. ABC xU Kf;Nfhzp. AB = AC,  A   (0, 8) MFk;. B, C apD}L nry;Yk;

,ilaq;fspd; rkd;ghLfs; KiwNa 3 14,x y   3 2x y   MFk;. Kf;Nfhzp

ABC apd; gf;fq;fspd; rkd;ghLfisf; fhz;f.

25. cos sin 0x y p     vDk; Neu;NfhL 2 2 2 0x y a    vDk; tl;lj;ij A,

B vDk; Gs;spfspy; ntl;Lfpd;wJ AB I tpl;lkhff; nfhz;l tl;lj;jpd;

rkd;ghl;ilf; fhz;f.

26. tl;lk; 2 2 4 2 4 0S x y x y       ck;> Gs;sp (4, 2)P   ck; MFk;.

(i) P tl;lj;Jf;F ntspNa cs;sJ vdf; fhl;Lf.

(ii) P apypUe;J S ,w;F tiuAk; njhlypfspd; ePsq;fisf; fhz;f.

(iii) P apypUe;J S ,w;fhd njhlypfspd; rkd;ghLfisf; fhz;f.

27. x mr;rpy; 3 myF ntl;Lj;Jz;bid Mf;FtJk; y mr;irj; njhLtJkhd

vy;yh tl;lq;fspdJk; nghJr; rkd;ghl;ilf; fhz;f.

tl;lq;fspd; ikaq;fs;  2 24 4 9x y   vDk; tisapapy; ,Uf;Fk; vdf;

fhl;Lf.

28. jPu;f;f. cos6 cos 4 cos 2 1 0      >   ,q;F 0   

29.
1 11 1

2 tan tan
3 7 4

        
   

 vdf; fhl;Lf.

30. ahjhapDk; xU Kf;Nfhzpapy; toikahd Fwpg;gPLfSld;

( )(cot cot ) 2 cot
2 2 2

B C A
b c a a     vd epWTf.
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31. jhNkha;tupd; Njw;wj;ijf; $Wf. 7(1 3 )i  ,d; kl;L> tPr;rk; vd;gtw;iwf;

fhz;f.

32. jhNkha;tupd; Njw;wj;ij cgNahfpj;J>
3cos3 4cos cos     vdTk;

3sin 3 3sin 4sin     vdTk; fhl;Lf.

33. xU tisap 2 2(1 ) ,  (1 )x t t y t t     vd;Dk; rkd;ghLfspdhy; jug;gl;Ls;sJ.

,q;F t  xU  nka;g; gukhdkhFk;.   ,t;tisap 
1

1,  
3

t    Md  Gs;sp

2 2(1 ) ,  t (1 )t t t     ,y; tiuag;gl;Ls;s njhlypapd; gbj;jpwd; 
(2 3 )

(1 )(1 3 )

t t

t t


 

vdf; fhl;b 
1

2
t   MfTs;s Gs;spapy; ,t;tisapf;F tiuag;gl;Ls;s

njhlypapd; rkd;ghL 4 4 1 0x y    vdf; fhl;Lf.

34. ( 3)y x x   ,d; tiugpdhYk; x  mr;rpdhYk; milf;fg;gLk; gpuNjrj;jpd;

gug;gsitf; fhz;f.

35.

(i) epow;wg;gl;l gFjpapd; gug;gsitf; fhz;f?

(ii) jug;gl;l tisapia x  mr;Rg; gw;wp ehd;F nrq;Nfhzq;fspD}lhfj;

jpUg;Gk;NghJ cUthFk; jpz;kj;jpd; fdtsitf; fhz;f?
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gFjp B

1. (a) 2 0x px q    ,d; %yq;fs; ,   MFk;.

(i) %yq;fspd; tpj;jpahrk; 2 3  vdTk;> %yq;fspd; Neu;khWfspd;

$l;Lj;njhif 4 vdTk; jug;gbd; ,p q  ,d; ,ay;jF ngWkhdq;

fisf; fhz;f.

(ii)
2

,


  
2


  vd;gtw;iw %yq;fshff; nfhz;l ,Ugbr;

rkd;ghl;il ,p q,d; cWg;Gf;fspy; fhz;f.

(b) x nka;ahf ,Uf;f 
2 3 4

5

x x

x k

 


 vy;yh nka;g; ngWkhdq;fisAk;

vLf;ff;$bajhf k ,d; ngWkhdq;fisf; fhz;f. 5k    Mf>

2 3 4

5

x x
y

x k

 



 ,d; tiuig tiuf.

2. (a) ,Ugbr; rkd;ghL 2 2( ) ( ) 2 3 0f x x x x      > ( 0)   ,d; %yq;fs;

,   MFk;.   ,d; ,U ngWkhdq;fs; 1 2,    Mf  ,Uf;f>  ,   

vd;gd 
4

3

 
 
   vd;gjhy; njhlu;GgLj;jg;gl;Ls;sJ.  

2 2
1 2

2 1

,
 
    vd;g

tw;iw %yq;fshff; nfhz;l ,Ugbr; rkd;ghl;ilf; fhz;f.  x  ,d;

vy;yhg; ngWkhdq;fSf;Fk; ( ) 2f x x  MFkhWs;s kpfg;ngupa epiw

ntz;   itf; fhz;f.

(b) fzpjj; njhFj;jwp Kiwiag;gad;gLj;jp 

2 2
1

1 1

1 1
( 1)

n n
r

r r nr r


  

    vd

epWTf.

3. (a)
2 3

( 1)

r

r r


  Ig; gFjpg;gpd;dq;fshf;Ff.

2 3
5 1 7 1 9 1

...
1.2 3 2.3 3 3.4 3

            
     

 vDk; njhlupd; r Mk; cWg;G rU  I

vOJf.

1r r rU V V    MFkhW njhlup  rV  If; fhz;f. ,jpypUe;J 
1

r
n

U



  If;

fhz;f.

   
1

n
n

U



  xUq;F njhluh? fhuzk; jUf.
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(b) 2 1 ,  1 1y x y x      Mfpa tiuGfis xNu tupg;glj;jpy; tiuf.

,jpypUe;J 2 1 1 1x x     Ij; jPu;f;f.

4. (a) 6 rpWtu;fSk; 6 rpWkpfSk; tupir xd;wpy; vOkhw;whf ,Uf;fpwhu;fs;.

(i) 6 rpWkpfSk; xd;whf ,Uf;Fk;>

(ii) rpWtu;fSk; rpWkpfSk; khwp khwp ,Uf;Fk; tpj;jpahrkhd topfspd;

vz;zpf;ifiaf; fhz;f.

(b) 0> 2> 3> 5> 7> 8 Mfpa ,yf;fq;fspypUe;J 4 ,yf;fq;fisf; nfhz;l

vz;fs; mikf;fg;gLfpd;wd.

(i) Xu; vz;zpy; ,yf;fq;fs; kPsTk; tuKbAk; vdpd;>

(ii) Xu; vz;zpy; xU ,yf;fk; xUKiw kl;LNk ghtpf;f KbAk;

vdpd;>

mikf;ff;$ba vz;fspd; vz;zpf;ifiaf; fhz;f.

tif (ii) ,y; vj;jid vz;fs; 5000 ,Yk; ngupjhfTk;  2My; gpupglf;

$bajhfTk; ,Uf;Fk;.

(c) Neu;epiwntz; Rl;b xd;wpw;F <UWg;Gj; Njw;wj;ijf; $wp epWTf.

(1 ) ,nx  ( 1)nx   ,uz;bdJk; tpupit> n xU Neu;epiwntz;zhf

,Uf;f vOJf. ,U tpupTfspdJk; Kjy; ngWjpfisf; fUjp>

(i)

2 2 2 2
1 2 1

2 2 2
2

1( 1) 2( 2) ... ( ) ... ( 1) 1n n n n
r n

n
n

n C n C r n r C n C

n C






            

 

(ii)
1

2 2 2

1 0

( 1) 2
n n

n n n
r r

r r

r C n C n




 

       vdf; fhl;Lf.

5. (a) 3 1Z   ,d; %d;W %yq;fisAk; fhz;f.

3 1Z   ,d; rpf;fy; %yq;fspy; xd;W   vdpd;> 21 0     vdf;

fhl;Lf. ,jpypUe;J gpd;tUtdtw;iwf; fhl;Lf.

(i)
1

1


 




(ii)
2

2 1

 


 

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(iii)

33 2

2
2,

1 1

kk 
 

           
 k xw;iw vdpd;>

    = + 2> k ,ul;il vdpd;

(b) 2 ,u i  
1 3

2 2
v i   vd;gd ,U rpf;fnyz;fs; vd;f. u > v > uv > 

u

v

vd;Dk; rpf;fnyz;fis (cos sin )r i   vDk; tbtpy; vOJf.

     

Mfd; tupg;glj;jpy; A, B, C vDk; Gs;spfs; KiwNa u > uv > 
u

v
vDk;

rpf;fnyz;fisf; Fwpf;fpd;wd. ABC xU rkgf;f Kf;Nfhzp vdf;fhl;Lf.

6. (a)
4 1

1

1

n
i

i

 
  

I p iq  vDk; tbtpy; jUf. ,q;F , ;p q  n xU Neu;

epiwntz; 1 ,d; fd%yq;fs; 21, ,   vdf; fhl;Lf.

,q;F 
2 2

cos sin
3 3

i
   

,jpypUe;J  3
2 1x    vDk; rkd;ghl;ilj; jPu;f;f.

mNjhL>

(i)  622 5 2 729   

(ii)    2 3 3p q p q p q p q     

(iii)
2

2

a b c

b c a

  
 

  
   

vdf;fhl;Lf.

(b) Mfd; tupg;glj;jpy; Gs;sp ( , )P x y rpf;fnyz; Z x iy   I tiff;

Fwpf;fpd;wJ@ ,x y 3 3 2Z i   vdpd;> P ,d; xOf;iff; fhz;f.

Mfd; tupg;glj;jpy; mjid tiuf.

NkYk;   0 rg 3 3
3

A Z i


     vdpd;> ,U epge;jidfisAk; jpUg;jp

nra;Ak; gpuNjrj;ij Mfd; tupg;glj;jpy; epow;Wf. ,g;gpuNjrj;jpy; Z ,d;

cau;Tg; ngWkhdj;ijf; fhz;f.
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7. (a) ngWkhdq; fhz;f.

(i)
2

20

cos 4 cos
lim
x

x x

x



(ii) 30

tan 2 2sin
lim
x

x x

x



(b)
1

2

1
sin ,

1
y

x




  1sec 2Z x x   vdpd;>

(i)
2cos . cos

dy
y ec z

dz
 

(ii)   
2

2 2
0

1 2

dy x

dz x x
 

   vdf; fhl;Lf.

(c) l ePsKila fk;gp xd;W ,Urkgf;f Kf;Nfhzp tbtpy; tisf;fg;gl;

Ls;sJ. ,k;Kf;Nfhzp rkgf;f Kf;NfhzpahFk; NghNj> Kf;Nfhzpahy;

milf;fg;gl;l gug;gsT cau;thf ,Uf;Fnkdf; fhl;b cau; gug;gsitf;

fhz;f.

8. (a) ( ) sin 2f x x vdpd;> Kjy; jj;Jtq;fspypUe;J  ( ) 2cos 2
d

f x x
dx

  vdf;

fhl;Lf.

fzpjj; njhFj;jwp Kiwiag; gad;gLj;jp  sin 2 2 sin 2
2

n
n

n

d n
x x

dx

    

vd epWTf.

(b) 2

1
( ) 1

2
f x

x x
 


 ,q;F 0,2x   MFk;;. tiuG ( )f x  ,d; jpUk;gy;

Gs;spfisf; fhz;f.

mZF NfhLfisAk;> cau;T> ,opTfisAk; (VJk; ,Ug;gpd;)

njspthff; fhl;b ( )y f x  ,d; tiuig Kjyhk; tifaPl;bid

khj;j puk; cgNahfpj;J tiuf.

,jpypUe;J

(i) ( )y f x

(ii)
1

( )
y

f x
  vd;gw;wpd; tiuGfis tiuf.
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9. (a)   2 2

1

1 1x x   Ig; gFjpg; gpd;dq;fshf;Ff.

,jpypUe;J    2 21 1

dx

x x   If; fhz;f.

(b) sin cosx x t   vdpd;>

sin 2x  I t ,d; cWg;Gf;fspy; fhz;f.

NkNy jug;gl;l gpujpaPl;ilg; gad;gLj;jp 
4

0

sin cos

9 16sin 2

x x
dx

x




  If; fhz;f.

(c)
2

0

cos
,

cos sin

x
I dx

a x b x




  

2

0

sin

cos sin

xdx
J

a x b x




  vd;f.

(i) aI bJ If; fhz;f.

(ii) ,I J ,y; ,d;Ndhu; Vfgupkhzr; rkd;ghl;ilg; ngw;W ,I J  ,d;

ngWkhdq;fisf; fhz;f.

10. (a)
0 0

( ) ( )
a a

f x dx f a x dx    vd epWTf.

2

2
0

sin

1 cos 4

x x
dx

x

 


  vdf; fhl;Lf.

(b) gFjpfshfj; njhifapLk; Kiwiag; gad;gLj;jp

2

.

(1 )

xx e
dx

x  If; fhz;f.

(c) (2 )y x x   vd;w tisapahYk; y x  vd;w Nfhl;bdhYk; milf;fg;

gl;Ls;s gug;gsitf; fhz;f.

11. (a) nrt;tfk; ABCD xd;W g+uzkhf Kjyhk; fhy; tl;lj;jpy; cs;sJ.

AD apd; rkd;ghL 4 0x y    ck; AC apd; rkd;ghL 3 8 0x y  

ck; MFk;. BA apd; ePsk; 2 2  MFk;.

(i) AB apd; rkd;ghl;ilf; fhz;f.

(ii) Bapd; Ms;$Wfisf; fhz;f.

(iii) BD, 3 7 0x y    ,w;F rkhe;junkdpd;> BC apdJk; CD apdJk;

rkd;ghLfisf; fhz;f.
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(b) (2> 0)> (0> -1) vDk; Gs;spfspD}L nry;Yk; tl;lk;  0S   ,d; nghJr;

rkd;ghL  2 2 4)
1 0

2
S x y x y

          
 

 vdf; fhl;Lf@ ,q;F

  xU gukhdkhFk;.

(i) ,jpypUe;J (1> -1)> (2> 0)> (0> -1) vDk; Gs;spfspD}L nry;Yk;

tl;lk; 1 0S  ,d; rkd;ghl;ilf; fhz;f.

(ii) 1 0S  > 0S  ,d; njhFjpapd; xU tl;lk; MFk;.  ,t;tl;lk;

2 0S   ,d; gupjpia ,U $whf;Fnkdpd;> 2 0S   ,d; rkd;ghl;ilf;

fhz;f.

(iii) NkNy jug;gl;l 0S   ,d; njhFjpapy; ,U tl;lq;fs; xd;iw

nahd;W epkpu;Nfhzj;jpy; ntl;bdhy; 1 2 4     vdf; fhl;Lf.

,q;F 1 2,   vd;gd   tpw;F xj;j gukhdq;fs; MFk;.

12. (a) Kf;Nfhzp ABC apy; Nfhzk; C apd; ,U$whf;fpapd; rkd;ghL

4 10 0x y    ck;> B apD}lhf ,ilaj;jpd; rkd;ghL 6 10 59 0x y  

ck; MFk;. A apd; Ms;$Wfs; (3> -1) MFk;.

(i) B, C apd; Ms;$Wfisf; fhz;f.

(ii) Kf;Nfhzp ABC apd; gf;fq;fspd; rkd;ghLfisf; fhz;f.

(iii) BapD}L AC w;fhd nrq;Fj;jpd; rkd;ghl;ilf; fhz;f.

(b) 2 2
1 3 3 6 1 0S x y x     > 2 2

2 2 4 1 0S x y x y       vDk; tl;lq;fs;

ntl;Lk; Gs;spfspD}Lk; 1 0S   ,d; ikaj;jpD}Lk; nry;Yk; tl;lk;

3 0S   ,d; rkd;ghl;ilf; fhz;f.

3 0S  ck;> 2 0S   ck; epkpu;Nfhzj;jpy; ,ilntl;Lk; vd tha;g;Gg;

ghu;f;f.

3 0S   ,w;F 1 0S   ,d; ikaj;jpy; njhlypapd; rkd;ghl;ilf; fhz;f.
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,ize;j fzpjk;      gapw;rp tpdhf;fs; - tpilfSld;

13. (a) rkd;ghLfspd; nghJj; jPu;itf; fhz;f.

(i) 2(2sin cos )(1 cos ) sinx x x x  

(ii) 2 tan sec 2 2 tan 2x x x 

(b) 2 22cos 2cos 2 cos 2 cos 4       vd epWTf.

0 0 1
cos36 cos72

2
   vd ca;j;jwpf.

,jpypUe;J 0cos36 > 0cos72  vd;gtw;wpd; ngWkhdq;fisf; fhz;f.

(c) toikahd Fwpg;gPLfSld; Kf;Nfhzp ABC apw;F ird; tpjpiaf;

$wp epWTf.

toikahd Fwpg;gPLfSld; Kf;Nfhzp ABC apw;F>

(i)
2 2 2 2 2 2

0
cos cos cos cos cos cos

a b b c c a

A B B C C A

  
  

  
 vdf; fhl;Lf.

(ii) 045 ,A    075B   vdpd;> 2 2a c b   vdf; fhl;Lf.

14. (a) rkd;ghl;ilj; jPu;f;f.

(i) 2(cos cos 2 ) sin 2 (1 cos ) 2sinx x x x x   
x   

(ii)
1 1 1 11 1 3 1

tan tan tan tan
1 1 5 3x x

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

(2 4)x 

(b) (1 )sin( ) (1 ) cos( )m m         vdpd;>

tan cot
4 4

m
          
   

 vdf; fhl;Lf.

(c) toikahd Fwpg;gPLfSld; Kf;Nfhzp ABC apw;F Nfhird; tpjpiaf;

$wp epWTf.

(i) Kf;Nfhzp ABC apy; AH, BC apw;Fr; nrq;Fj;J@

AH = p MFk;.  2 2 2 cot
2

A
b c a ap    vdf; fhl;Lf.

(ii) 4 4 4 2 2 22 ( )a b c c a b     vdpd;> 045C   my;yJ 0135  vdf;

fhl;Lf.
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15. (a)
3 1

1 2
A

 
   

 vd;gJ 2 2  jhak; MFk;.

2 5 7 0A A I   vdf; fhl;Lf. ,q;F I tupir 2 I cila ru;trkd;

ghl;Lj; jhak; MFk;. ,jpypUe;J 1A  If; fhz;f.

NkYk; tupir 2I cila jhak; B, BA = C MFkhW jhak; B Iaf;

fhz;f. ,q;F  
9 4

6 16
C

 
  
 

 MFk;.

(b) x, y vd;gd> ,x y a   x y b   MFkhW ,izf;fg;gl;Ls;s ,r;rkd;ghL

fspy; AX = B  vDk; tbtpy; vOJf. ,q;F A, X, B vd;gd jhaq;fshFk;.

-1A  ,idf; fhz;f.

,jpypUe;J x, y ,id ,a b rhu;gpy; fhz;f.

2A B
p

q

 
 

 
 vdj; jug;gLifapy;   12A


 ,idf; fhzhJ> jhaq;fis

khj;jpuk; cgNahfpj;J ,p q  ,id ,a b  rha;tpy; fhz;f.
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,ize;j fzpjk;      gapw;rp tpdhf;fs; - tpilfSld;

,ize;j fzpjk; II

gFjp A

1. xU Gifapujk; 10 km ,ilj; J}uj;jpYs;s A, B vd;w ,U Gifapuj

epiyaq;fl;fpilapy; gazk; nra;fpd;wJ. mJ A apypUe;J u vd;w Muk;g

Ntfj;JlDk; 1 ms-2 vd;w Mu;KLfYlDk; Muk;gpj;J 40 nrf;fd;fSf;F

,aq;fp 60 ms-1 vd;w Ntfj;ij milfpd;wJ. ,t;Ntfj;Jld; T nrf;fd;fs;

,aq;fpa gpd;du;  
21

2
ms  vd;w rPuhd mku;KLfYld; B apy; Xa;tpw;F

tUfpd;wJ.

(i) Gifapujj;jpd; ,af;fj;jpw;fhd Ntf Neu tiuig tiuf.

(ii) tiugpypUe;J u, T vd;gtw;iwf; fhz;f.

2. A vd;w Jzpf;if Ntfk; u cld; epiyf;Fj;jhf Nky; Nehf;fp

vwpag;gLfpd;wJ. A MdJ mjpAau; Gs;spia milAk; NghJ B vd;w
Jzpf;if mNj Gs;spapypUe;J Ntfk; 2u cld; epiyf;Fj;jhf Nky; Nehf;fp

vwpag;gLfpd;wJ.

(i) A, B vd;gtw;wpd; Ntf Neu tiuGfis xNu tupg;glj;jpy; tiuf.

(ii) B vd;w Jzpf;if vwpag;gl;l fzj;jpypUe;J mit re;jpf;f vLj;j

Neuj;ijf; fzpf;f.

3. xU fg;gy; fpof;Fj; jpirapy; 2u kmh-1 fjpapy; ,aq;Ffpd;wJ. ,uz;lhk;

fg;gy; xd;W nj 300 fp vd;w jpirapy; u kmh-1 fjpAld; ,aq;Ffpd;wJ.

ez;gfy; 12 kzpf;F Kjyhk; fg;gy; ,uz;lhk; fg;gypw;Fj; njw;Nf d km
J}uj;jpy; fhzg;gl;lJ.

(i) B njhlu;ghf A apd; Ntfj;ijf; fzpf;f.

(ii) ,uz;L fg;gy;fSf;fpilg;gl;l kpff;Fiwe;j J}uj;ijAk; mjw;F vLj;j

Neuj;ijAk; fzpf;f.

4. m jpzpTs;s A vd;w Jzpf;if xg;gkhd

fpil Nkirapd; kPJ Xa;tpYs;sJ. ,Nyrhd

ePsh ,ionahd;W ,j;Jzpf ;iff;F

,izf;fg;gl;Ls;sJ. ,t; ,ioahdJ

NkirNahuj;jpYs;s rpwpa xg;gkhd epiyj;j

fg;gpapd; Nkyhfr; nrd;W gpd;du; xg;gkhd

,Nyrhd fg;gp C apd; fPohfr; nrd;W glj;jpy;
fhl;bathW rpypq;fpYs;s epiyahd

Gs;spf;F  ,izf;fg;gl;Ls;sJ. fg;gp C
ahdJ M jpzpitj; jhq;Ffpd;wJ. C apd;
Mu;KLfiyAk; ,ioapYs;s ,Oitia

Ak; fhz;f.
M

A(m)

C
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,ize;j fzpjk;      gapw;rp tpdhf;fs; - tpilfSld;

5. Neuk; t ,y; Jzpf;ifnahd;wpd; jhdf;fhtp r> cos sinr a nt i b ntj  MFk;@

,q;F , , ( ),a b a b n  vd;gd xUikfSk; ,i j  vd;gd KiwNa mr;Rf;fs;

,Ox Oy  topNaahd myFf; fhtpfSk; MFk;. Ntff;fhtp v > Mu;KLfy;fhtp

a vd;gtw;iwf; fhz;f. ve;Neuq;fspy; Ntfk;> Mu;KLfYf;Fr; nrq;Fj;jhf

,Uf;Fk; vdf; fhz;f.

mNjhL>  2 2 2. . .v v n a b r r     vdTk; fhl;Lf.

6. 1200 kg jpzpTila fhu; xd;W 24 kmh-1 vd;Dk; khwh Ntfj;Jld; fpilahd

Neu;g;ghijnahd;wpd; topNa ,aq;Ffpd;wJ. fhupd; ,af;fj;jpw;fhd jil

600N MFk;.

(i) fhupd; vQ;rpd; Ntiy nra;Ak; tYit kW ,y; fhz;f.

(ii) fhu; jw;NghJ fpilAld;   rha;Tila rpwpa Fd;W xd;wpd; kPJ

NkNyWfpd;wJ. ,q;F 
1

sin
24

   GtpaPu;g;G tpir jtpu;e;j Vida

jiltpir 600 N vd;Dk; khwh tpirahFk;. vQ;rpd; jw;NghJ 30 kW

tYtpy; Ntiy nra;fpd;wJ vdpd;> fhupd; Ntfk; 20 ms-1 MAs;sNghJ

mjd; Mu;KLfiyf; fzpf;f.

7. xU nrf;fdpy; 100 cm2  FWf;Fntl;Lg; gug;G nfhz;l FohapypUe;J 0.1m3

ePu; ntspNawpd; ePupd; Ntfk; 10 ms-1vdf; fhl;Lf. ,f;FohapD}lhf 12 m

cauj;jpy; 10 ms-1 Ntfj;jpy; ePiu ntspNaw;Wk; vQ;rpdpd; tYitf; fzpf;f.

(cuha;itj; jtpu;f;f.)

8. M jpzpTs;s Jg;ghf;fp xd;W mOj;jkhd uapy; ghijnahd;wpy; Xa;tpYs;sJ.

mjd; RLk; jpir jz;lthsk; topNaAs;sJ. m jpzpTs;s Fz;nlhd;W

Jg;ghf;fpf;Fr; rhu;ghf v Ntfj;Jld; Rlg;gLfpd;wJ. Jtf;fpdJ Vw;wf;Nfhzk;

  vdpd;> Fz;bd; Muk;g ,af;fj;jpirahdJ fpilAld; 
1tan tan

M m

M
  

  

vd;w Nfhzj;ij mikf;Fk; vdf; fhl;Lf.
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9. KiwNa m, 2m, 3m jpzpT nfhz;l A, B, C vd;w 3 Jzpf;iffs; fpilahd

Nkirnahd;wpd; kPJ ,Nj xOq;fpy; itf;fg;gl;Ls;sd. mLj;Js;s ,U

Jzpf;iffSf;fpilg;gl;l J}uk; a MFk;. 2a ePsk; nfhz;l ,Nyrhd ePsh

,ionahd;wpdhy; A, B ,izf;fg;gl;Ls;sd. ,Nj Nghd;w ,d;ndhU

,ioahy; B, C vd;gdTk; ,izf;fg;gl;Ls;sd. A MdJ CBA apd; jpirapy;

v Ntfj;Jld; vwpag;gLk; vdpd;> ,U ,iofSk; ,Wf;fkhdJk; C ,aq;fj;

njhlq;Fk; Ntfj;ijf; fhz;f. C ahdJ ,af;fj;Jf;F ,Of;fg;gLk;NghJ

BC, AB vd;gtw;wpYs;s fzj;jhf;fpOitfl;fpilg;gl;l tpfpjk; 3:1 vdf;

fhl;Lf. NkYk; C ,aq;fj; njhlq;fpagpd; nkhj;jr; rf;jp ,og;igAk; fhz;f.

10. KiwNa m, 4m jpzpT nfhz;l A, B vd;Dk; rPuhd rpwpa xg;gkhd Nfhsq;fs;

KiwNa 2u, 6u Ntfq;fSld; xd;iwnahd;W Nehf;fp ,aq;Ffpd;wd.

Nfhsq;fSf;fpilg;gl;l kPsikTf; Fzfk; 
1

2
 MFk;.

(i) nkhj;jypd; gpd; B apd; Ntfj;ijf; fzpf;f.

(ii) xU Nfhsj;jpypUe;J kw;wf; Nfhsj;jpw;F khw;wg;gl;l ce;jj;ijAk;

fhz;f.

11. KiwNa m, 4m jpzpT nfhz;l A, B vd;w Jzpf;iffs; xU mOj;jkhd

fpil Nkir kPJ ,aq;ff;$bathW cs;sd. Muk;gj;jpy; A MdJ u vd;w

Ntfj;Jld; ,aq;fp Xa;tpYs;s B Ald; Neubahf NkhJfpd;wJ. nkhj;jypd;

fhuzkhf A apd; jpir Gwkhw;wkilfpd;wJ. ,U Jzpf;iffSf;Fkpilg;gl;l

kPsikTf; Fzfk; e. nkhj;jy; eilngw;wTld; A, B vd;gtw;wpd;

Ntfq;fSf;fhd Nfhitfisg; ngWf. njhlUk; ,af;fj;jpy; B ahdJ

mOj;jkhd epiyf;Fj;Jr; Rtu; xd;Wld; Nkhjp gpd;Dijf;fpd;wJ. RtuhdJ

Bapd; ,af;fj;jpw;F nrq;Fj;jhfTs;sJ. Bapw;Fk; RtUf;Fk; ,ilg;gl;l

kPsikTf;Fzfk; 
4

5
 MFk;. A, B  vd;gtw;wpw;fpilNa ,uz;lhk; nkhj;jy;

epfOk; vdpd; 
1 9

4 16
e   vdf; fhl;Lf.

12. epiyf;Fj;jhd Fd;W xd;W 73.5m caukhdJ. A, B vd;w fw;fs; xNu

rkaj;jpy; vwpag;gLfpd;wd. A ahdJ Fd;wpd; cr;rpapypUe;J fpilahf

28ms-1 Ntfj;JlDk; B ahdJ Fd;wpd; mbapypUe;J 35ms-1 Ntfj;Jld; 
Vw;wf; Nfhzj;jpYk; vwpag;gLfpd;wJ. fw;fs; xNu epiyf;Fj;Jj;jsj;jpy;

GtpaPu;g;gpd; fPo; RahjPdkhf ,aq;fp eLthdpy; NkhJfpd;wd.

(i)
4

cos
5

   vdf; fhl;Lf.

(ii) fw;fs; vwpag;gl;l fzj;jpypUe;J mit NkhJtjw;fpilg;gl;l Neuj;ijAk;

fzpf;f. (g = 9.8ms-2)
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13. xU vwpgilahdJ vwpGs;spapypUe;J a fpilj;J}uj;jpYk; 
2

a
 cauj;jpYKs;s

Gs;spia mbf;FkhW 2ag  vd;Dk; fjpAld; vwpag;gLfpd;wJ. ,ay;jF

,U vwpaw;Nfhzq;fisAk; fzpf;f. ,t;tpU ghijfSf;Fkhd

Neuq;fSf;Fupa tpfpjq;fisAk; fzpf;f.

14. a ePsKk; kps;jd;ik kl;L 2 mg nfhz;lJkhd AB vd;w ,ioapd; xU

Kid A epiyg;gLj;jg;gl;Ls;sJ. kWKid B apy; m jpzpTs;s Jzpf;if

,izf;fg;gl;L 
3

4

g

a
 Nfhz Ntfj;Jld; fpiltl;lq;fis Mf;Ffpd;wJ.

,ioapYs;s ePl;rpiaAk; ,iof;Fk; epiyf;Fj;jpw;Fkpilg;gl;l Nfhzj;jpd;

NfhiridAk; fhz;f.

15. 2kg jpzpTs;s rpwpa kzpnahd;W epiyf;Fj;Jj; jsj;jpy; epiyg;gLj;jg;

gl;Ls;s 0.6m MiuAs;s mOj;jkhd tl;lf;fk;gpnahd;wpy; Nfhu;f;fg;gl;Ls;sJ.

kzpahdJ fk;gpapd; mjpAau; Gs;spapypUe;J nkJthf eOttplg;gLk;

vdpd;> mJ fk;gpapd; mjpjho; Gs;spia milAk;NghJ mjd; Ntfj;ijf;

fzpf;f. NkYk; fk;gpf;Fk; kzpf;Fk; ,ilg;gl;l kWjhf;fk; g+r;rpahFk;NghJ

fk;gpapd; ikaj;jpw;F NkNy kzpapd; cauj;ijAk; fzpf;f. (g = 10ms-2)

16. Jzpf;if xd;W Neu;Nfhl;by; vspa ,ir ,af;fj;jpy; ,aq;FfpwJ. miyT

ikaj;jpypUe;J Jzpf;ifapd; J}uq;fs;  1.2m, 0.9m Mf ,Uf;ifapy; mjd;

Ntfq;fs; KiwNa 0.9ms-1 , 1.2ms-1 MFk;.

tPr;Rk;> miyT fhyk; vd;gtw;iwf;; fhz;f.

17. ,aw;if ePsk; a ck; kPs;jd;ik kl;L 2mg ck; cila kPs;jd;ik ,io

xd;wpd; eLg;Gs;spf;F m jpzpTila Jzpf;if xd;W ,izf;fg;gl;Ls;sJ.

,ioapd; Edpfs; xU epiyf;Fj;Jf; Nfhl;by; 2a ,ilj;J}uj;jpYs;s ,U

Gs;spfSf;F ,izf;fg;gl;Ls;sd. rkepiyj;jhdj;jpy; ,ioapd; ,U

gFjpfSk; ,Wf;fkhf cs;sd. Jzpf;iff;F epiyf;Fj;jhf rpwpa ,lg;ngau;r;rp

nfhLf;fg;gl;lNghJ mJ vspa ,ir ,af;fj;ij Mw;wpdhy; ,af;fj;jpd;

miyT fhyj;ijf; fhz;f.
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18. ABC xU rkgf;f Kf;Nfhzp. gf;f ePsk; 2a MFk;. tpirfs; , 2 ,3p p p

vd;gd KiwNa , ,AB BC CA
  

 topNa jhf;Ffpd;wd.

(i) tpirj; njhFjpapd; tpisAspd;

gUkidAk; jpiriaAk; fhz;f.

(ii) tpisAspd; jhf;ff;NfhL ePl;lg;gl;l

BA I ntl;Lk; Gs;spapd; J}uj;ij

A apypUe;J fhz;f.

19. ABCD xU nrt;tfk;. AB = 4a, BC = 3a MFk;. tpirfs; 2 , 4 ,6 ,7 ,5p p p p p

vd;gd KiwNa , , , ,A B B C C D D A A C
    

 topNa jhf;Ffpd;wd. njhFjp Xu;

,izf;F xLq;Fnkdf; fhl;b> ,izapd; jpUg;gj;ijAk; fhz;f. BC


topNa jhf;Fk; tpir ePf;fg;gbd; Gjpa tpirj; njhFjpapd; tpisAspd;

gUkd;> jpir> jhf;ff;NfhL vd;gtw;iwf; fhz;f.

20. 2a ePsKk; W epiwAk; cila rPuhd Nfhy; AB. A apy; xU epiyahd

Gs;spf;F gpizf;fg;gl;Ls;sJ. Bapy; gpuNahfpf;fg;gLk; gUkd; P I cila

tpirapdhy; ,f;Nfhy; fPo; Nehf;fpa epiyf;Fj;Jld; 
1 3

tan
4

  
 
 

 vd;Dk;

Nfhzj;jpy; rkepiyapy; Ngzg;gLfpd;wJ. tpir Kf;Nfhzpia cgNahfpj;J>

(i) tpir P fpilahf ,Ug;gpd; P apd; gUkidf; fhz;f.

(ii) P apd; kpfr; rpwpa ngWkhdj;ijAk; mjd; jpiriaAk; fhz;f.

21. 9cm MiuAk; W epiwAk; cila xU Nfhsk; xg;gkhd rha;jsk; (Nfhzk;

300) xd;wpy; Xa;tpYs;sJ. ,f;Nfhsk; mjd; Nkw;gug;gpy; cs;s Gs;spf;F

,io xd;wpdhy; ,izf;fg;gl;L> ,ioapd; kWKid njhLifg; Gs;spapypUe;J

12cm J}uj;jpy; rha;jsj;jpy; mjp cau; rupTf; Nfhl;bYs;s xU Gs;spf;F

,izf;fg;gl;Ls;sJ.

Nfhsj;jpd; kPJ jhf;Fk; tpirfisf; Fwpf;f.

Nfhsj;jpd; rkepiyf;F tpir Kf;Nfhzpia tiue;J ,jpypUe;J>

(i) ,ioapd; ,Oit

(ii) jsj;jpdhy; Nfhsj;jpd; kPJ kWjhf;fk; vd;gtw;iwf; fhz;f.

C

A
B

2p3p

p
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22. xt;nthd;Wk; a ePsKk; W epiwAk; cila AB, BC, CA vDk; %d;W

Nfhy;fs; xg;gkhf %lg;gl;L Kf;Nfhzp ABC mikf;fg;gl;Ls;sJ. ,r;rl;lg;gly;

epiyf;Fj;Jj;jsk; xd;wpy; AC fpilahf ,Uf;FkhW A, C vDk; xg;gkhd

jhq;fpfs; kPJ jhq;fg;gLfpd;wJ. B, AC apw;F Nkyhf cs;sJ. W epiwAila

jpzpT xd;W AB apy; D vDk; Gs;spapy; ,izf;fg;gl;Ls;sJ. ,q;F

3

a
AD   MFk;. AB, BC ,w;fpilNaahd kWjhf;fj;ijf; fhz;f.

23. rl;lg;ly; xd;W glj;jpy; fhl;bathW

ehd ;F ,Nyrhd Nfhy ;fisf ;

nfhz;Ls;sJ. AB = BC = CA = 2a ck;

AD = a ck; MFk;.

epiyf;Fj;Jr; RtupYs;s B, D vDk;

Gs;spfSf;F xg;gkhfg; gpizf;fg;

gl;Ls;sJ. C ,y; epiw W njhq;f

tplg;gl;Ls;sJ. BC fpilahf cs;sJ.

Nghtpd; Fwpg;gPl;ilg; gad;gLj;jpj; jifg;G tupg;glk; tiue;J xt;nthU

NfhypYk; tpirfisf; fhz;f. ,Oit> cijg;G vd;gtw;iw NtWgLj;Jf.

24.   rha;Ts;s fulhd rha;jsk; xd;wpYs;s m jpzpTs;s Jzpf;if xd;W

jsj;jpy; fPo; Nehf;fp tOf;Fjiy kl;Lkl;lhfj; jLg;gjw;F jsj;jpw;Fr;

rkhe;jukhf Nky; Nehf;fp gpuNahfpf;ff;$ba tpir PAk; mg;nghUis

Nky;Nehf;fp kl;Lkl;lhf ,af;Ftjw;Fj; jsj;jpd; topNa gpuNahfpf;fg;gLk;

tpir 3P Ak; MFk;. jsj;jpd; cuha;Tf; Fzfk;   vdpd;>  2 tan 

vdf; fhl;Lf.

25. W epiwAila rPuhd Nfhy; AB glj;jpw;

fhl;bathW epiyf;Fj;Jj; jsk; xd;wpy;

rkepiyapYs;sJ. xU epiyf;Fj;J

,io A apw;F ,izf;fg;gl;Ls;sJ.

(i) ,Oit T I W rhu;ghff; fhz;f.

(ii) rkepiyf;F   ,d; ,opTg;

ngWkhdj;ijf; fhz;f.

,q;F  > B apYs;s cuha;Tf; FzfkhFk;.

D A

B C

W

T

A

B

fulhd

jsk;030

030

W
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26. xU rPuhd mlu; OABCD MdJ OACD  vd;w

nrt;tfj;ijAk; nrq;Nfhz Kf;Nfhzp

ABC IAk; nfhz;Ls;sJ. OA = 2a, OD = a,

AB = a MFk;.

(i) mlupd; GtpaPu;g;G ikaj;J}uq;fis OB,

OD vd;gtw;wpypUe;J fhz;f.

(ii) mlu; O apypUe;J njhq;ftplg;gLk; NghJ OB fpilAld; Mf;Fk;

Nfhzj;ijAk; fhz;f.

27. A, B vd;gd   2
,

3
P B     5

,
8

P A B     3
/

4
P A B  MFkhWs;s ,U epfo;r;rp

fshFk;.   ,P B    ,P A B    ,P A   P A B  vd;gtw;iwf; fhz;f.

28. (a) A, B vd;gd   0.3,P A    0.4P B   MFkhW xd;iwnahd;W rhuhj

,U epfo;r;rpfshFk;.

(i)  P A B

(ii)  P A B  vd;gtw;iwf; fhz;f.

(b) ,ae;jpuk; xd;wpdhy; cw;gj;jp nra;ag;gLk; Fkpo;fspy; 20% khdit

gOjhdit vdpd;> njupag;gl 4 Fkpo;fspy; 3 gOjhditahf

,Ug;gjw;fhd epfo;jitf; fzpf;f.

29. 9 khztu;fs; ngw;w Gs;spfspd; tpguk; fPNo jug;gLfpd;wJ.

7> 11> 5> 8> 13> 12> 11> 9> 14 gpd;tUtdtw;iwf; fzpf;Ff.

(i) ,il

(ii) ,ilak;

(iii) epaktpyfy;

(iv) Xuhaf; Fzfk;

D         C

O         A           a        B

a

2a
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30. tpLjp xd;wpy; jq;fpapUe;Njhupd; taJfs; gw;wpa tpguq;fs; fPNo jz;L

,iy tiugpy; fhl;lg;gl;Ls;sJ.

0 2 (01)

1 1 5 7 9 (04)

2 1 3 8 9 (04)

3 2 3 3 5 6 6   7 9 9 9 9 (11)

4 0 5 7 7 8 9 (06)

5 8 (01)

     2/3 vd;gJ 23 tUlq;fs;.

(i) Nkw;gb taJfspd; ,opT> cau;T Mfhug; ngWkhdq;fis vOJf.

(ii) 1 3, ,Q Q ,ilag; ngWkhdq;fisf; fhz;f.

(iii) ntspf;fplf;iffs; 1 3 11.5( )Q Q Q  > 3 3 11.5( )Q Q Q   My; jug;gLk; vdpy;>

ntspf;fplf;iffs; cs;sdth vdr; Nrhjpf;Ff.
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gFjp B

(01) (a) xU Jzpf;if P Xa;tpypUe;J Gwg;gl;L rPuhd Mu;KLfy; a cld; xU

Neu;Nfhl;by; ,aq;Ffpd;wJ. t nrf;fd;fspd; gpd; Q vd;Dk; xU Jzpf;if

mNj Gs;spapypUe;J Muk;g Ntfk; u cld; Gwg;gl;L
3

2

a
vd;Dk; rPuhd

Mu;KLfYld; ,aq;Ffpd;wJ. Jzpf;if P, Q xNu jpirapy; ,aq;fp

xNu Neuj;jpy; xNu cau; Ntfj;ij milfpd;wJ. cau; Ntfj;ij

mile;jTld; KiwNa a, 2a vd;Dk; rPuhd mku;KLfy;fSld; ,aq;fp

Xa;tpw;F tUfpd;wd.

P, Q ,d; ,af;fj;jpw;fhd Ntf - Neu tiuGfis xNu glj;jpy; tiuf.

,jpypUe;J@

(i) cau; fjp 3 2at u  vdf; fhl;Lf.

(ii) ,uz;bdJk; gpuahzj;jpw;fhd Neu tpj;jpahrk; 
5

2

t u

a
  vdf;

fhl;Lf.

(iii) ,uz;Lk; nrd;w J}uq;fisf; fhz;f.

(b) ,U Neuhd njUf;fs; OA, OB vd;gd $u;q;Nfhzk;   ,y; re;jpf;fpd;wd.

xU tz;b  P MdJ O it Nehf;fp AO jpirapy; rPuhd fjp u clDk;

mNj Neuk; ,uz;lhtJ tz;b Q MdJ O ,w;F mg;ghy; OB

jpirapy; rPuhd fjp V clDk; ,aq;Ffpd;wJ. t = 0 ,y; tz;b P, O

ypUe;J a J}uj;jpYk;> Q MdJ O ,Yk; cs;sd. Q njhlu;ghd P ,d;

Ntfj;ijf; fhz;f.

(i) ,U tz;bfSf;fpilapyhd fpl;ba J}uk; 2 2

sin

2 cos

av

u v uv



 
vdf;

fhl;Lf. mjw;F vLj;j Neuj;jpidf; fhz;f.

(ii) mit kpff;fpl;ba J}uj;jpypUf;Fk;NghJ O tpypUe;J mtw;wpd;

J}uq;fSf;fpilNaahd tpfpjk; cos : cosv u u v    vdf;fhl;Lf.

(02) (a) W epiwAila tz;bnahd;wpd; cau;tY H MFk;. cuha;T kw;Wk;

tsp Nghd;wtw;wpyhd khwhj; jiltpir R MFk;. tz;b 
1 1

sin
n

  
 
 

vd;w ruptpy; Nky;Nehf;fp cau;fjp v clDk; mNj ruptpy; fPo;Nehf;fp

cau;fjp 2v clDk; ,aq;ff;$baJ. R ,id w, n cWg;Gf;fspy;

fhz;f. kl;lkhd tpjpapy; tz;bapd; cau;fjp u MFk;. jug;gl;l

ruptpNy Nky; Nehf;fp 
2

u
 vd;Dk; fjpapy; nry;Yk;NghJ mjd; cau;

Mu;KLfiyf; fhz;f.
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(b) xd;Wf;nfhd;W nrq;Fj;jhd jpirfspy;  ,i j  myFf; fhtpfisAila

xU jsj;jpy; A, B vd;Dk; ,U Jzpf;iffs; ,aq;Ftjw;Fr;

RahjPdKilad. A ,d; Ntfk;   13 2i qj ms   MfTk; B ,d; Ntfk;

  17v i j ms   MfTk; cs;sJ@ ,q;F v xU khwpyp. A njhlu;ghd

B ,d; Ntfj;ijj; Jzpe;J Neuk; t ,y; fhtp AB


 ,idf; fhz;f.

t = O ,y;  56 8AB i j m  


 vdj; jug;gl;Ls;sJ.

Jzpf;iffs; xd;Wld; xd;W NkhJkhapd; v ,idf; fhz;f.

v = 3 vdpd;> Neuk; t ,y; AB


 MdJ>  6 56 8(1 )AB t i t j   


 ,dhy;

jug;gLk; vdf; fhl;Lf.

,jpypUe;J A, B kpff; fpl;l ,Uf;Fk;NghJ t ,idf; fhz;f.

ngwg;gl;l t ,d; ngWkhdj;jpw;F v = 3 MFk;NghJ nghUj;jkhd

vz;zpg; ngUf;fj;ijf; fUjp> AB


 MdJ A njhlu;ghd B ,d;

Ntfj;jpw;Fr; nrq;Fj;J vdf; fhl;Lf.

(03) (a) m, 2m jpzpTs;s A, B vd;Dk;

,U Jzpf;iffs; M jpzpTs;s

,aq;F fg;gpnahd;wpd; fPohfr;

nry;fpd;w xU ePsh ,ioapdhy;

A B

m 2m

M

,izf;fg; gl;Ls;sd. A, B vd;gd glj;jpw;

fhl;bathW fulhd fpil Nkirfspd; kPJ

Xa ;f pd ; wd .  A, B vd ; gtw ; w p w ;Fk ;

Nkirf ;Fk pil NaAs ;s cuha ;Tf ;

Fzfq;fs; KiwNa  ,  MFk;. njhFjp

ahdJ Xa;tpypUe;J ,aq;f tplg; gLfpd;wJ.

(i) ,ioapYs;s ,Oit 
 

 
2 2

3 8

Mmg

M m

  

  vdf; fhl;Lf.

(ii) 2   vdj; jug;gLk;NghJ ,af;fk; eilngWtjw;F

8

2 2

M m

M







   vdf; fhl;Lf.

(b) AB = BC = a  MFkhWs;s ABCD vd;w ePsh ,ionahd;wpd; xU

Kid A apw;F ,izf;fg;gl;Ls;sJ. CD vd;w nky;ypa xLq;fpa

FohahdJ AC = b MFkhWk; ACD epiyf;Fj;jhf ,Uf;FkhW A

apw;Ff; fPNo epiyg;gLj;jg;gl;Ls;sJ. ,ioapd; Kid D ahdJ

FohapD}lhf Nfhu;f;fg;gl;L FohapD}L nry;y Kbahj km vd;w

jpzptpw;F ,izf;fg ;gl;Ls;sJ. m jpzpT Bapy; ,iof;F

,izf;fg;gl;Ls;sJ. km MdJ DAld; njhLifapYs;sthW B ahdJ
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AC gw;wp khwhf; Nfhz Ntfk; w cld;

fpiltl;lk; xd;iw tiufpd;wJ. ,ioapd; ,U

gFjpfspYs;s ,OitfisAk; Fohapdhy; D

apy; gpuNahfpf;fg;gLk; epiyf;Fj;J tpiriaAk;

fhz;f. NkYk;> 2 2 ( )w ab g a kb   vdTk;

epWTf. ,io mWe;Jtplhky; jhq;ff;$ba

mjp$ba ,Oit mg  vdpd;> ,af;fk; rhj;jpa

khtjw;F   2k b a    vdf; fhl;Lf.

(04) (a) xU fpilahd mOj;jkhd Nkirnahd;wpd; kPJ rkjpzpT m I

cila A, B, C vd;w Jzpf;iffs; AB = BC = d MFkhW Xu;

Neu;Nfhl;bd; topNa cs;sd. A ahdJ B I Nehf;fp Ntfk; u

clDk; mNj fzk; B ahdJ C I Nehf;fp mNj Ntfk; u clDk;

Nkir topNa vwpag;gLfpd;wd.  ve;j ,uz;L Jzpf;iffl;fpilg;gl;l

kPsikTf; Fzfk; e vdpd;>

(i) A ahdJ B I Nkhj vLj;j Neuk; ahJ?

(ii) NkNy eilngWk; nkhj;jy; tiu A ,aq;fpa J}uj;ijf; fhz;f.

(iii) B apw;Fk; Capw;FkpilNa ,d;DnkhU nkhj;jy; eilngWk; vdf;

fhl;Lf.

(b) m jpzpTs;s P vd;w Jzpf;if a vd;w MiuAk; O it ikakhfTk;

nfhz;l epiyg;gLj;jg;gl;l nghl; Nfhsk; xd;wpd; mOj;jkhd

cs;Nkw;gug;gpd; topNa O ,D}lhd epiyf;Fj;J tl;lnkhd;wpy;

,aq;Ffpd;wJ. Jzpf;ifahdJ Nfhsj;jpd; mjpjho; Gs;spapypUe;J

fpilNtfk; u cld; vwpag;gLfpd;wJ. ,q;F 2 2agu   OP ahdJ

Nky;Kf epiyf;Fj;Jld;   Nfhzk; mikf;Fk;NghJ Jzpf;ifapd;

Ntfk; v MAk; Nfhsj;jpw;Fk; Jzpf;iff;Fkpilg;gl;l nrt;td;

kWjhf;fk; R MAk; cs;sJ. V, R vd;gdtw;wpw;fhd Nfhitfis m,

a, u,  , g  Mfpa cWg;Gf;fspy; fhz;f. 2 5agu   vdpd;> Jzpf;ifahdJ

Nfhsj;jpd; mjpAau; Gs;spia mila Kd;G Nfhsj;ij tpl;L tpyFk;

vdf; fhl;Lf. NkYk; mJ Nfhsj;ij tpl;L tpyFk;NghJ cos  ,d;

ngWkhdj;ij u, a, g Mfpa cWg;Gfspy; fhz;f. Jzpf;ifahdJ A

vd;w Gs;spapy; Nfhsj;ij tpl;L tpyfp mjd; vwpghij> AB vd;w

Neu;NfhL tpl;lkhf mikAkhW Nfhsj;ij B apy; re;jpg;gpd; OA

ahdJ epiyf;Fj;Jld; 045  mikf;Fk; vdf; fhl;b ,jw;fhd u ,d;

ngWkhdj;ijf; fhz;f.

B (m)

a

a

b

c

D
O
km

A
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(05) (a) fpilepyj;jpypUe;J h cauj;jpYs;s xU Gs;spapypUe;J Jzpf;if

xd;W   Vw;wf;Nfhzj;jpy; vwpag;gLfpd;wJ. Jzpf;if fpil epyj;ij

vwpay; Gs;spapypUe;J 2h fpilj;J}uj;jpy; mbf;fpwJ.

vwpay; Ntfj;ij g, > h ,d; cWg;Gf;fspy; fhz;f. Jzpf;if epyj;ij

mbf;Fk;NghJ Jzpf;ifapd; ,af;fj;jpir fpilAld;   Nfhzj;ij

Mf;Fnkdpd;  tan 1 tan    vdf;fhl;Lf.

(b) M jpzpTk; Nfhzk; a ck; cs;s Mg;G xd;W> Nfhzk;   Mf

mike;j xg;gkhd rha;jsj;jpy; Mg;gpd; Nkd;Kfk; fpilahf ,Uf;FkhW

itf;fg;gLfpwJ. njhlf;fj;jpy; ,j;njhFjp Xa;tpypUf;Fk;NghJ m

jpzpTs;s Jzpf;if xd;W xg;gkhd fpilahd Mg;gpd; Nkd;Kfj;jpy;

itf;fg;gLfpwJ. njhFjp Xa;tpy; ,Ue;J tplg;gl;lhy; Mg;gpdJ

Mu;KLfiyf; fhz;f.  Mg;gpw;Fk; jsj; jpw;Fkpilapyhd kWjhf;fk;

2

( ) cos

sin

M M m g

M m







 vdf; fhl;Lf.

(06) A, B vd;gd xU mOj;jkhd fpil Nkirnahd;wpd; kPJ 8l

,ilj;J}uj;jpYs;s ,U Gs;spfshFk;. AB ,w;fpilapy; xU

Jzpf;ifahdJ A  apw;F xU Kid ,izf;fg;gl;l ,aw;if ePsk;

2l> kPs;jd;ik kl;L   nfhz;l xU ,ioahYk; B apw;F xU Kid

,izf;fg;gl;l ,aw;if ePsk; 3l  kPs;jd;ik kl;L 4  nfhz;l

,d;ndhU ,ioahYk; ,izf;fg;gl;Ls;sJ.  M vd;gJ AB apd;

eLg;Gs;spahFk;. Jzpf;ifahdJ M ,w;Fk; B apw;Fkpilg;gl;l Gs;sp

O tpy; rkepiyapYs;sJ.  
2

11

l
OM   vdf;fhl;Lf.  Jzpf;ifahdJ

Gs;sp  M ,y; gpbf;fg;gl;L tpLtpf;fg;gLk;NghJ mJ vspik ,ir

,af;fj;ij Mf;Fk; vdf;fhl;b miyT fhyj;ijAk; fhz;f. Jzpf;if

M  ,ypUe;J 
3

11

l
 J}uj;jpy; B I Nehf;fp ,aq;Fk;NghJ mjd; Ntfj;ijf;

fzpf;f.

(07) m jpzpTs;s xU Jzpf;if ,aw;if ePsk; 6a ck; kPs;jd;ikkl;L

3mg ck; nfhz;l ,ioapd; xU Kidf;F ,izf;fg;gl;Ls;sJ.

,ioapd; kWKid fpilAld; 030 apy; rha;e;Js;s mOj;jkhd

rha;jsnkhd;wpYs;s Gs;sp O ,w;F ,izf;fg;gl;Ls;sJ. ,ioahdJ

rha;jsj;jpd; mjpAau; rupTf; Nfhl;bd; topNa ,Uf;FkhW

Jzpf;ifahdJ rha;jsj;jpYs;s Gs;sp C apy; Xa;tpYs;sJ. OC

,d; ePsj;ijf; fhz;f.
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jw;NghJ Jzpf;ifahdJ jsj;jpd; mjpAau; rupTf; Nfhl;bd; topna

fPo;Nehf;fp NkYk; 2a J}uk; ,Of;fg;gl;L Xa;tpypUe;J tpLtpf;fg;gLfpd;wJ.

t Neuj;jpd; gpd;du; Jzpf;ifahdJ C apypUe;J x J}uk; ,lg;ngau;r;rp

mile;Js;sJ. ,q;F x ,d; Neu;j;jpirahdJ jsj;jpd; topNa

fPo;Nehf;fpAs;sJ. rf;jp fhg;Gj; jj;Jtj;ij gad;gLj;jp ,io njha;Ak;

tiu x MdJ  0
2

g x
x

a
   vDk; tifaPl;Lr; rkd;ghl;il jpUg;jp

nra;fpd;wJ vdf; fhl;Lf.

,q;F 
2

2

g

a
 

cos sinx A t B t    vd;gJ NkNy jug;gl;l tifaPl;Lr; rkd;ghl;bd;

jPu;T vdj; jug;gbd;  A, B vd;gtw;iw a ,d; cWg;Gf;fspy; fhz;f.

,jpypUe;J ,io njha;tjw;F vLf;Fk; Neuj;ijAk; mg;NghJ

Jzpf;ifapd; fjpiaAk; fhz;f.

(08) (a) ABC vd;gJ 2a gf;fKs;s xU rkgf;f Kf;Nfhzp MFk;. A, B, C

vd;w Gs;spfs; gw;wp Kf;Nfhzp ABC apd; jsj;jpy; jhf;Fk;

tpirj;njhFjpnahd;wpd; xU Nghf;fpyhd jpUg;gq;fs; KiwNa

, , 2
2

M
M M  MFk;. jug;gl;l tpirj;njhFjpapd; tpisAspd; gUkd;

7

12

M

a
 vdf;fhl;b AB Ald; tpisAspdJ jpiriaAk; fhz;f.

tpisAspd; jhf;ff;NfhL AB ia D ,y; ntl;Lk; vdpy; AD If;

fhz;f.

(b) ,Nyrhd ePsh ,ioapd; xU Kid a MiuAs;s xU ghukhd rPuhd

Nfhsk; xd;wpd; Nkw;gug;gpYs;s xU Gs;spf;F ,izf;fg;gl;Ls;sJ.

,ioapd; kWKidahdJ fulhd epiyf;Fj;Jr; RtupYs;s xU epiyj;j

Gs;spf;F ,izf;fg;gl;Ls;sJ. Nfhsk; RtupYs;s Fwpj;j Gs;spf;Ff;

fPNo h J}uj;jpy; RtupYs;s Gs;spiaj; njhl;l tz;zk; Xa;fpd;wJ.

Nfhsk; Rtiuj; njhLk; Gs;sp fPo; Nehf;fp tOf;Fk; epiyapy; cs;sJ.

RtUf;Fk; Nfhsj;jpw;Fkpilapyhd cuha;Tf; Fzfk;   vdpd; ,io

epiyf;Fj;Jld; mikf;Fk; Nfhzj;ijf; fhz;f. 
2

h

a
   MAk;

Nfhsj;jpd; epiw W MAk; ,Ug;gpd; ,ioapYs;s ,Oit 
21

2

W 




vdf; fhl;Lf.
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(09) (a) ABCDEF vd;gJ 2a ePsKila gf;fq;fisf; nfhz;l xU xOq;fhd

mWNfhzp , , , 3P P Q P  N vd;Dk; tpirfs; KiwNa AB


> ,DA


 ,CE


AE


 vd;gdtw;wpd; topNa jhf;Ffpd;wd.

(i) njhFjpahdJ xU ,izf;F xLq;f KbahJ vdf;fhl;Lf.

(ii) 3Q P  MFk;NghJ njhFjpapd; tpisAisf; fhz;f.

(iii) tpisAspd; jhf;ff;NfhL AB I G ,y; ntl;Lk; vdpd;> AG If;

fhz;f.

(b) W epiwAila ,U rkr;rPu;f; Nfhy;fs; AB, BC vd;gd B apy; RahjPdkhf

%l;lg;gl;Ls;sd. njhFjpahdJ A apypUe;J RahjPdkhf njhq;ftplg;gl;L

mjp jho;Gs;sp C apy; xU fpil tpir P gpuNahfpf;fg;gLfpd;wJ.

rkepiyapy;> AB ahdJ fPo; Nehf;fpa epiyf;Fj;Jld; 030  Nfhzk;

mikf;fpd;wJ vdpd;> ,jw;F xj;j BC apd; rha;itf; fz;L  
3

2

W
P 

vdf; fhl;Lf. B apYs;s tpisAs; kWjhf;fj;ijf; fhz;f.

(10) (a) KiwNa 3W, W epiwAk; rkePsKk; nfhz;l AB, AC vd;Dk; ,U

rPuhd Nfhy;fs;> A apy; xg;gkhfg; gpizf;fg;gl;L mtw;wpd; Kidfs;

B, C vd;gd fulhd fpilj;jsk; xd;wpy; jq;fpapUf;fj;jf;fthW

epiyf;Fj;Jj;jsk; xd;wpy; rkepiyapy; cs;sd. B, C vd;gtw;wpYs;s

cuha;Tf;Fzfk;   MFk;. R, S vd;gd KiwNa AB, AC vd;gtw;wpy;

jsj;jpYs;s epiyf;Fj;J kWjhf;fq;fshAk; ˆ 2BAC   MAk;

,Ug;gpd;>

(i)
5 3

,
2 2

R w S w   vdf;fhl;Lf.

  g+r;rpaj;jpypUe;J  mjpfupf;Fk;NghJ  B, C apy;  vg;Gs;spapy; Kjypy;

tOf;fy; Vw;gLk; vdf; Fwpg;gpl;L>

(ii)
3

tan
2

   vd epWTf.

NkYk; 
3

tan
2

   NghJ xU Nfhypy; kw;iwa Nfhypd; kPjhd

kWjhf;fk; epiyf;Fj;Jld; 1tan (3 ) vd;w Nfhzk; mikf;fpd;wJ

vdf; fhl;Lf.
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(b) jug;gl;Ls;s rl;lg;glypy; BC = 6a MFk;. ,r;rl;lg;gly; Aapy;

gpizf;fg;gl;L BD apw;Fr; nrq;Fj;jhf Bapy; fPo;Nehf;fp gpuNahfpf;fg;gLk;

xu; tpirahy; BC fpilahf ,Uf;FkhW Ngzg;glfpd;wJ. C, D

vd;gtw;wpy; KiwNa 60N, 40N epiwfs; njhq;ftplg;gl;Ls;sd.

gpd;tUtdtw;iwf; fhz;f.

(i) B apYs;s tpir

(ii) gpizaypYs;s tpirapd;

gUkd;> jpir

(iii) Nghtpd; FwpaPl;ilg; gad;gLj;jp

jifg;G tupg;glk; tiue;J xt;

nthU NfhypYKs;s jifg;Gf;

fisf; fz;L ,Oit> cijg;G

vd;gtw;iw NtWgLj;Jf.

B

A

C

40N

030
030

060

(11) (a) ,i j  vd;gd KiwNa mr;Rf;fs; ,Ox Oy  vd;gtw;wpd; topNaahd

myFf;fhtpfshFk;. tpirfs; 1 3 4F i j  > 2 6F i j   > 3 3 3F i j  

vd;gd KiwNa 1 2 3 ,r i j   2 6 ,r i j  3 3 2r i j    vd;gtw;iwj;

jhdf; fhtpfshfTila Gs;spfspy; jhf;Ffpd;wd. tpisAs; tpir

R  IAk; tpisAspd; jhf;ff; Nfhl;bd; njf;fhl;bd; rkd;ghl;ilAk;

fhz;f. njhFjpf;F cw;gj;jpapy; 4F vd;w ehd;fhk; tpirAk; jsj;jpYs;s

,iz G  ck; Nru;f;fg;gLk; NghJ njhFjp rkepiyapy; ,Uf;Fnkdpd;

4F > G  vd;gdtw;iwf; fhz;f.

(b) Kf;Nfhzk; ABC ,y; ,BC


,CA


AB


vd;Dk; tpirfs; KiwNa BC,

CA, AB topNa jhf;Ffpd;wd.      vdpd;> vdpd; kl;Lk; njhFjp

xU ,izf;F xLq;Fk; vdf; fhl;Lf.

(c) fpilAld;   rha;Ts;s jsj;jpy; M kg jpzpit Nky;Nehf;fp mirar;

nra ;Ak ; k pff ; Fiwe ;j t pir  P MFk ; . Jzpf ;iff ;Fk ;

jsj;jpw;Fkpilg;gl;l cuha;Tf;Nfhzk;   vdpd;> sin( )P Mg   

vdf; fhl;Lf.

Jzpf;if kPJ jsj;jpw;F rkhe;jukhf jhf;fp Jzpf;ifia Nky;Nehf;fp

mirar; nra;Ak; kpff; Fiwe;j tpir secP   vdf; fhl;Lf.





D

60N
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(12) (a) a MiuAk; W epiwAk; cila rPuhd tl;l mlu; xd;W> xt;nthd;Wk;

fpilAld;   rha;Tila ,U fulhd rha;jsq;fSf;ilapy; jdJ

jsk; epiyf;Fj;jhf ,Uf;FkhW Xa;tpYs;sJ. rha;jsq;fspd;

,ilntl;Lk; NfhL mlupd; jsj;jpw;F nrq;Fj;jhf cs;sJ. xt;nthU

njhLifapYk; cuha;Tf; Fzfk;   vdpd;> mlupd; ikak; gw;wp

mlupd; jsj;jpy; mliur; Row;wj; Njitahd kpff; Fiwe;j ,izapd;

gUkd;  21 cos

Wa
   vd epWTf.

(b) Miu r, cauk; 4r, mlu;j;jp   cila rPuhd jpz;k nrt;tl;lf; $k;G

xd;Wk; Miu r, mlu;j;jp   cila rPuhd jpz;k miuf; Nfhsk;

xd;Wk; mtw;wpd; jsKfq;fs; xd;whfg; nghUe;JkhW ,izf;fg;gl;L

jpz;k cU xd;W Mf;fg;gl;ls;sJ.

nghJj; jsKfj;jpypUe;J cUthf;fg;gl;l jpz;kj;jpd; GtpaPu;g;G

ikaj;J}uk; 
16 3

8 2

r  
 

 
  

 vdf; fhl;Lf.

   vdpd;> ,j;jpz;kk; nghJj;jsKfj;jpd; tpspk;gpd; xU

Gs;spapypUe;J ,ionahd;wpdhy; RahjPdkhfj; njhq;ftplg;gbd; $k;gpd;

mr;R> epiyf;Fj;Jld; mikf;Fk; Nfhzj;ijf; fhz;f.

(13) a MiuAila rPuhd jpz;k miuf;Nfhsk; xd;wpd; jpzpT ikakhdJ

mjd; ikaj;jpypUe;J 
3

8

a
 J}uj;jpy; ,Uf;Fk; vdf; fhl;Lf.

2a Miunfhz;l jpz;k miuf;Nfhsk; xd;wpypUe;J a MiuAilaJk;

mNj ikaj;ijf; nfhz;lJkhd miuf;Nfhsk; xd;wpid mfw;Wtjd;

%yk; fpz;zk; xd;W Mf;fg;gLfpd;wJ. ikak; O ,y; ,Ue;J fpz;zj;jpd;

GtpaPu;g;G ikaj; J}uj;ijf; fhz;f.

(i) fpz;zj;jpd; ntsp tpspk;gpYs;s Gs;spnahd;wpypUe;J fpz;zkhdJ

RahjPdkhfj; njhq;ftplg;gLk;NghJ mjd; jsNkw;gug;ghdJ fpil

Ald; vd;w Nfhzj;ij Mf;Fk; vdf; fhl;Lf.

,q;F 
1 112

tan
45

     
 

(ii) fpilAld;   rha;TilaJk; fpz;zk; tOf;Fjiyj; jLg;gjw;Fg;

NghJkhdJkhd fulhd rha;jsk; xd;wpy; fpz;zk; mjd;

tisNkw;gug;ghdJ  njhl;l tz;zk;  rkepiyapy;  cs;sJ.

  ,d; cau;Tg; ngWkjpiaf; fzpf;f.
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(14) (a) Qhapw;Wf; fpoikfspy; kPdtd; xUtd; kPd; gpbg;gjw;fhf jd; tPl;bw;F

mz;ikapYs;s 3 ,lq;fspy; xd;wpw;Fr; nry;tJ tof;fk;@ mtd;

flYf;F nry;tjw;fhd epfo;jfT 
1

2
@ Mw;Wf;F nry;tjw;fhd epfo;jfT

1

4
@ Vupf;Fr; nry;tjw;fhd epfo;jfT 

1

4
 MFk;. mtd; flYf;Fr;

nry;thdhapd; kPidg; gpbg;gjw;fhd tha;g;G 80%@ MW>  Vup vd;gtw;wpw;F

,jw;F xj;j ngWkhdq;fs; KiwNa 40%,  60% MFk;.

(i) Qhapw;Wf;fpoik xd;wpy; mtd; kPidg; gpbg;gjw;fhd epfo;jfT

ahJ?

(ii) mLj;JtUk; 3 Qhapw;Wf; fpoikfspy; Fiwe;jJ ,U Qhapw;Wf;

fpoikfspyhtJ mtd; kPidg; gpbg;gjw;fhd epfo;jfT ahJ?

(iii) Fwpj;j Qhapw;Wf;fpoik xd;wpy; mtd; kPidg; gpbf;fhJ tPL

jpUk;Gthdhapd; mtd; vt;tplj;Jf;F nrd;wpUg;gjw;F $ba

rhj;jpak; cz;L?

(iv) xt;nthU Qhapw;Wf; fpoikAk; kPd; gpbf;fr; nry;Yk; mtDila

ez;gd; xUtd;> ,Nj %d;W ,lq;fSf;Fk; kPd; gpbf;fr;

nry;tjw;fhd epfo;jfTfs; rkkhdit MFk;. mLj;J tUk;

,U Qhapw;Wf; fpoikfspy; Fiwe;jJ xUKiwahtJ ,UtUk;

re;jpg;gjw;Fupa epfo;jfT ahJ?

(b) fPNo fhl;lg;gl;l ml;ltiz njhopw;rhiy xd;wpYs;s Copau;fspdJ

vz;zpf;ifiaAk; mtu;fSf;F xU kzpj;jpahyj;jpw;F toq;fg;gl;l

Cjpaj;jpidAk; fhl;Lfpd;wJ.

  Cjpaj;njhif /kzpj;jpahyk; Copau;fspd;

  (&ghtpy;) vz;zpf;if
900 - 800              14
800 - 700              44
700 - 600              96
600 - 500            175
500 - 400 381
400 - 300 527
300 - 200 615

200 - 100 660

gpd;tUtdtw;iwf; fzpf;f.

(i) ,il Cjpak;

(ii) epaktpyfy;

(iii) ,ilak;

(iv) Xuhaf;Fzfk;

guk;gYf;fhd tisapiag; gUkl;lhf tiuf.
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(15) (a) tpisahl;Lf;fofk; xd;wpd; mq;fj;jtu;fSs; 
3

4
 gq;fpdu; ngupatu;fs;>

1

4
 gq;fpdu; Foe;ijfs; MFk;. ngupatu;fspy; ehd;fpy; %d;W gq;fpdUk;>

Foe;ijfspy; Ie;jpy; %d;W gq;fpdUk; Mz;fs; Mtu;. ngupatu;fshd

Mz;fspy; miug;gq;fpdUk;> ngupatu;fshd ngz;fspy; %d;wpy; xU

gq;fpdUk; fofj;jpd; ePr;ry; jlhfj;ijg; gad;gLj;Jfpd;wdu;.

Foe;ijfspy; ,jw;nfhj;j ngWkhdk; xt;nthU ghyhUf;Fk; Ie;jpy;

ehd;F MFk;.

(i) fof mq;fj;jtu; xUtu; ePr;ry; jlhfj;ijg; gad;gLj;Jtjw;Fupa

epfo;jfT ahJ?

(ii) ePr;ry; jlhfj;ijg; gad;gLj;Jk; xUtu; ngz;zhf ,Ug;gjw;Fupa

epfo;jfT ahJ?

(iii) ePr;ry; jlhfj;ijg; gad;gLj;Jk; Mz; mq;fj;jtu; xUtu;

Foe;ijahf ,Ug;gjw;Fupa epfo;jfT ahJ?

(iv) ePr;ry; jlhfj;ijg; gad;gLj;jhj mq;fj;jtu; xUtu; ngz;zhfNth

my;yJ ngupatuhfNth ,Ug;gjw;Fupa epfo;jfT ahJ?

(b) Fbj;njhif xd;W 1n  Mz;fisAk; 2n  ngz;fisAk; nfhz;Ls;sJ.

Mz;fspdJk; ngz;fspdJk; ,il cauq;fs; KiwNa 1 2,   MfTk;

mtw;wpd; khww;wpwd;fs; KiwNa 2 2
1 2,   MfTk; cs;sJ. KOf;

Fbj;njhifapdJk; ,il cauk; 1 1 2 2w w   vdTk;> khww;wpwd;

 22 2 2
1 1 2 1 2 1 2w w w w       vdTk; fhl;Lf.

,q;F 
1

1
1 2

,
n

w
n n


  

2
2

1 2

n
w

n n


  MFk;.

20 khztu;fSf;fhd Nrhjid xd;wpd; ,il 40> epaktpyfy; 5 vdf;

fzpf;fg;gl;lJ. fzpj;jypd;NghJ 15 jtWjyhf 50 vd thrpf;fg;gl;lJ.

rupahd ,iliaAk; epak tpyfiyAk; fhz;f. 30 khztu;fisf;

nfhz;l ,d;ndhU FOtpdUf;F ,r;Nrhjidf;fhd ,il 45.25 vdTk;

epaktpyfy; 8 vdTk; fhzg;gl;lJ.

,U FOf;fspdJk; nkhj;j khztu;fs; 50 Ngupd; ,iliaAk; epak

tpyfiyAk; fzpf;f.
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gapw;rp tpdhf;fSf;fhd

jPu;Tfs;
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,ize;j fzpjk; I

gFjp A

1.
2

2

1 1
2 14 0x x

x x
          
   

1
y x

x
   vd;f.

2 2
2

2

2

1
2

2( 2) 14 0

2 10 0

(2 5)( 2) 0

x y
x

y y

y y

y y

  

   

  
  

5

2
y   my;yJ 2y  

2

1
2

2 1 0

2 8

2

1 2

x
x

x x

x

x

  

  

 


  

2

1 5

2

2 5 2 0

5 41

4

x
x

x x

x

 

  




2. 3 1 2 2 1x x x    

1

3
x   ck; 2x   ck; 

1

2
x  ck;

1
2

2
x 

,Ugf;fKk; tu;f;fpf;f>

2

(3 1) (2 ) 2 (3 1)(2 ) 2 1

2 (3 1)(2 )

4 (3 1)(2 )

3 5 2 0

(3 2)( 1) 0

x x x x x

x x

x x

x x

x x

       

  

  

  
  
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2

3
x   my;yJ 1

1x  Mf> ,.if.g =  4 1 2 1 1   
t.if.g =   1 1
,.if.g =  t.if.g

2

3
x   Mf> ,.if.g =   

2 1
3

3 3
 

t.if.g =   
1

3
,.if.g. =  t.if.g

vdNt>
2

3
x   my;yJ 1

3.  2 2
9 9 9log log logxy x y 

   

2
3 3

3 3

3 3

3 3

log log

log 9 log 9

log 2log

2 2
1

log log
2

x y

x y

x y

 

 

 

3log ,x a   3log y b  vd;f.

2
9

1
log ( )

2
xy 

1 1

2 2
a b 

2 1a b 

3 3log .log 3x y   3ab  

(1)> (2) ,ypUe;J>

2

(1 2 ) 3

2 3 0

(2 3)( 1) 0

b b

b b

b b

  

  
  

3

2
b   vdpd;> 2a   > 1b    vdpd;> 3a 

1

9

3 3

x

y

 

 
 my;yJ 

27

1

3

x

y

 



 

(1)

(2)
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4. 3 2( ) 3 4f x x Ax x B   

2 8 4 8
0

3 9 9 3

A
f B
        
 

4 9 16A B  
( 1) 3 4 2f A B      

1A B 

(1)> (2) ,ypUe;J> A = 5,  B  = 4

3 2 23 5 4 4 (3 2)( 2)x x x x x x      

(3 2)( 2)( 1)x x x   

5. 4 3 2( ) 16 12f x x hx gx x    

( 1) 1 16 12 0

5

(1) 1 16 12 24

3

f h g

h g

f h g

h g

      
 

      
 

(1)> (2) ,ypUe;J> h = 4,  g = 1

4 3 2( ) 4 16 12

(2) 16 32 4 32 12 0

f x x x x x

f

    
     

MfNt>  ( 2)x  > ( )f x  ,d; xU fhuzp

NkYk; ( 1) 1 4 1 16 12 0f       

( 1)x  > ( )f x  ,d; xU fhuzp

    4 3 2 3 24 16 12 ( 1)( 3 4 12)x x x x x x x x        

  

2( 1)( 2)( 5 6)

( 1)( 2)( 2)( 3)

x x x x

x x x x
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 

   (c) gug;gsT A 
2

2

2 2

l l
x x x

         
   

  
2

2 4

l l
x lx

    
 

x x

(l-2x)
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2
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1 1
( 1)

2 2 4

4

dA l l
x l lx

dx l
lx

         
 


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2
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2

2

2 2 4
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l l l
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l lx
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      
   








    
 



,
4 3

l l
x    0

dA

dx
    A mjpfupf;Fk;.

,
3

l
x     0

dA

dx
    A FiwAk;.

3

l
x   ,y; A ,w;F cau;T cz;L. Kf;Nfhzp rkgf;f Kf;NfhzpahFk;.

gug;gsT 
1

sin 60
2 3 3

l l
   

        
21 3 3

2 3 3 2 36

l l l
     rJu myFfs;
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08. (a) (i) ( ) sin 2f x x

 
0

sin 2 2 sin 2
( ) lim

h

x h x
f x

h

 
 

    

 

 

0

0

2cos 2 sin
lim

sin
lim 2 cos 2 2

2cos 2 . 1 2cos 2

h

h

x h h

h
h

x h
h

x x








 

  

(ii)  sin 2 2 sin 2
2

n
n

n

d n
x x

dx

    
n=1 Mf>

,.if.g (sin 2 ) 2cos 2
d

x x
dx

 

t.if.g 2 2 2cos 2
2

sin x x
    
 

n=1 Mf KbG cz;ik.

n p ,w;F KbG cz;ik vd;f.

1

1

(sin 2 ) 2 .sin 2
2

(sin 2 ) 2 .sin 2
2

p
p

p

p
p

p

d p
x x

dx

d d p
x x

dxdx







   
 

       

  

1

1

1

2 .cos 2 ( 2)
2

2 cos 2
2

2 .sin 2
2 2

2 .sin ( 1) 2
2

p

p

p

p

p
x

p
x

p
x

p x





 









     
 

        
        
     

1n p   Mf KbG cz;ik.

fzpjj; njhFj;jwp Kiwahy; vy;yh Neu; epiwnaz; n ,w;Fk; KbG

cz;ikahFk;.
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(b)
1

( ) 1
( 2)

f x
x x

 


2 2

(2 2)
( )

( 2)

x
f x

x x

  


2 2

2( 1)

( 2)

x

x x

 




 1x   Mf> ( ) 0f x 

 0, 2x x   Mfpad mZFNfhLfs; MFk;.

 0    1    2

0x  ( ) 0f x  f mjpfupf;Fk;.

0 1x  ( ) 0f x  f mjpfupf;Fk;.

2i x  ( ) 0f x  f FiwAk;.

2x  ( ) 0f x  f FiwAk;.

1x   ,y;  f ,w;F cau;T cz;L.  (1) 0f  MFk;.

 ( ) 1,f x x  Mf

 1y   Xu; mZF NfhL MFk;.

(i) ( )y f x

x

y

1

0 2 
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(ii) ( )y f x

1
( ) 1

( 2)
f x

x x
 



2( 1)
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x

x x






2

1 ( 2)
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x x

f x x






( ) 1,f x    ;x        
1

1,
( )f x

   x  

,q;F 0,x   2 ,y; 
1

0
( )f x



0x 
1

( )f x FiwAk;.

0 1x 
1

( )f x FiwAk;..

1x   ,y;
1

( )f x mjpfupf;Fk;.

( ) 0f x 

1x  > 
1

( )
y

f x
 ,d; mZF NfhL MFk;.

1 2,x   2x   ,y; ( )f x  FiwAk;.

1

( )f x  mjpfupf;Fk;.

x

y
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09. (a)    22 2

1

1 1 11 1

A B Cx D

x x xx x


  

   

2 21 (1 )(1 ) (1 )(1 ) ( )(1 )(1 )A x x B x x Cx D x x         

1,x   1 4 ,B  
1

4
B

1,x  1 4 ,A  
1

4
A

0,x   1 ,A B D    
1

2
D

3 :x B,d; Fzfk;   0 ,A B C     0C 

       22 2

1 1 1 1 1

4 1 4 1 2 11 1

dx
dx dx dx

x x xx x
  

      

 
11 1 1

ln 1 ln 1 tan
4 4 2

x x x c     

x

y

10
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(b) sin cost x x 

 22 sin cos 1 sin 2t x x x   

2sin 2 1x t 

sin cost x x  : 0
4

x




cos sin
dt

x x
dx

  : 1 0t  

4

0

sin cos

9 16sin 2

x x
dx

x




  

0

2
1 9 16(1 )

dt

t


 

0

1

0

1

(5 4 )(5 4 )

(5 4 ) (5 4 )

dt

t t

A B
dt
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




 

 
  

  





5 5 1

4 4 0

1 1
,
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A B
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 
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 

0 0

1 1

0

1

1 1

10 (5 4 ) 10 (5 4 )

1 1
ln 5 4 ln 5 4

40 40

1 5 4
ln

40 5 4

1 1
ln1 ln

40 9

1
ln 9

40

dt dt

t t

t t

t

t

 



 
 


   

 
   

    



 
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(c)
2

0

cos
,

cos sin

x
I dx

a x b x




  

2

0

sin

cos sin

xdx
J dx

a x b x




  vd;f.

 2 2
00

2

0

cos sin

cos sin 2

cos sin

cos sin

a x b x
aI bJ dx x
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
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   




 



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ln cos sin
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

   
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2 2
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1
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a b
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b b
J aln

aa b





 
    

 
    

10. (a)
   

 
 

2 2 2
0 0 0

sin sinsin

1 cos 1 cos 1 cos

x x x xx x
dx dx dx

x x x

    


  
 

     

  2 2
0 0

sin sin

1 cos 1 cos

xdx x x
dx

x x

 
 

  

2 2
0 0

sin sin
2

1 cos 1 cos

x x x
dx dx

x x

 


  
cosu x vdg; gpujpapLf.

sin
du
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dx

 
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:1 1

x
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 
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0 0

sin sin

1 cos 2 1 cos

x x x
dx dx

x x

 
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  
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2
12 1

du
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  
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

  

1

2
12 1

du

u

 





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  

      
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1 1y x   
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gug;gsT  
1 1

2

0 0

2 .x x dx xdx   

    
11 2 3

2

0 0
2 3

x x
x x dx

 
    

 


   
1

6
  rJu myFfs;

11. (a) AD : 4 0x y  

AC : 3 8 0x y  

(3,1)A 

AB apd; rkd;ghL

( 4) ( 3 8) 0

(1 3 ) (1 ) (8 4) 0

y x y x

x y


  

     
     

AB apd; gbj;jpwd; 
3 1

1








AD apd; gbj;jpwd; 1 

AB apd; gbj;jpwd; 1
3 1

1








1 

AB apd; rkd;ghL 2 0x y   

0 0( , )B x y vd;f.

0

0

1
1

3

y

x






0 01 3

1 1

y x 
 (=t vd;f.)

     22 2

0 0

2 2

2

2

3 1 2 2

8

2 8

4

2

x y

t t

t

t

t

   

  




 

A

B

C

D

(3,1)
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2,t  (5,3)B 

2,t   ( 1, 1)B   
B Kjyhk; fhy;tl;lj;jpy; miktjhy;

(5,3)B 

BC apd; rkd;ghL

y x k   ( // )AD BC

5 3

8

k

k

 


/ BC apd; rkd;ghL 8y x 

BD, 3 7 0x y    ,w;F rkhe;jukhtjhy;

BD apd; rkd;ghL  = 3 0x y c  

     
5 9 0

4

c

c

  


BD apd; rkd;ghL 3 4 0x y  

BD : 3 4 0x y  

AD : 4 0x y  

(2,2)D 

CD apd; rkd;ghL x y k 
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0

k

k

 


CD apd; rkd;ghL 0x y 

(b) 2 2 2 2 0S x y gx fy c     

 S: (2,0), (0, 1)
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g c

f c

    
    
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  
  
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,
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c
g

 
  

1

2

c
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
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2 2

2 2

2( 4) 2( 1)
0

4 2

2 2 ( 4) 2( 1) 2 0

c c
S x y x y c

x y c x c y c

 
     

      

tl;lj;jpd; nghJr; rkd;ghL

 2 2 4
1 0

2
S x y x y

          
 

MFk;.

,t;tl;lk; (1>-1) ,D}L nry;tjhy;

 4
1 1 1 0

2

         
 

2  

(i) 1S  ,d; rkd;ghL 2 2 2 0x y x y    
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1 1
,

2 2
C

   
 

(ii)  2 2
2

4
1 0

2
S x y x y

          
 

1 20, 0S S  ,d; nghJ ehzpd; rkd;ghL  1 2 0S S 

   4
1 2 2 0

2
x y

         
 

     2 2 2 2 2 0x y       

nghJ ehz;> 2 0S   ,d; ikak; 
 14

,
4 2

  
 
 

,D}L nry;tjhy;

     4 1
2 2 2 2 2 0

4 2

               
   

 2 0   

0   my;yJ 2  

2   > 2 1S S

0  > 2 2
2 2 0S x y x y    
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 (iii)  2 2 1
1 1

4
1 0

2
x y x y

         
 

 2 2 2
2 2

4
1 0

2
x y x y

         
 

ikak; 
1 1

1

4 1
,
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C

     
 

  
2 2

2

4 1
,

4 2
C

     
 
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1 2 1 2
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4 4 1 1
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   
 

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

1 2 4   

12. (a) CP apd; rkd;ghL  4 10 0x y  

BQ apd; rkd;ghL  6 10 59 0x y  

C, 4 10 0x y    ,y; cs;sJ.

10
, ,

4

t
C t

   
 

 (3, 1)A  

3 6
,

2 8

t t
Q

    
 

Q, BQ ,ypUg;gjhy;> 6 10 59 0x y  

3 6
6 10 59 0

2 8

t t         
   

10t 
(10,5)C 

AC apd; gbj;jpwd; 
6

7

CP apd; gbj;jpwd; 
1

4
BC apd; gbj;jpwd; m vd;f.

6 11

7 44
6 1

1 1
4 7 4

m

m




  

P Q

A (3, -1)

B C






83

,ize;j fzpjk;      gapw;rp tpdhf;fs; - tpilfSld;

4 1 1

4 2

m

m






4 1 1

4 2

m

m


 



6

7
m   my;yJ 

2

9


BC apd; rkd;ghL 
2

5 ( 10)
9

y x   

  2 9 65 0x y  

AC apd; rkd;ghL 
6

1 ( 3)
7

y x  

  6 7 25 0x y  

: 2 9 65 0

: 6 10 59 0

BC x y

BQ x y

  
  

7
,8

2
B

   
 

AC apw;F nrq;Fj;jhd Neu;Nfhl;bd; rkd;ghl;il 7 6 0x y c    vDk;

tbtpy; vOjyhk;.

,e;Neu;NfhL 
7

,8
2

B    
 

 ,D}L nry;tjhy;

7
7 6 8 0

2
c       

 

47

2
c




AC apd; rkd;ghL  14 12 47 0x y  

(b) 3 0S   ,d; rkd;ghL

   2 2 2 23 3 6 1 2 4 1 0x y x x y x y        

1 0S    ,d; ikak; (1>0)

3 0S  >  (1>0) ,D}L nry;tjhy;

   3 0 6 1 1 0 2 0 1 0        

1 



84

,ize;j fzpjk;      gapw;rp tpdhf;fs; - tpilfSld;

3 0S   ,d; rkd;ghL

   2 2 2 23 3 6 1 2 4 1 0x y x x y x y        

2 2

2 2

4 4 4 4 0

0

x y x y

x y x y

   

   

2 0S  1g  2f   1c 

3 0S 
1

2
g  

1

2
f    0c 

1 1
2 2 2 1 2 ( 2) 1 2 1

2 2
gg ff                     

   
   c c    =              1 0                 =   1

2 2gg ff c c    

3 0S  > 2 0S   epkpu; Nfhzj;jpy; ,il ntl;Lfpd;wd.

1S ,d; ikak; (1>0)

1 1( , )x y ,y;

tl;lk; 2 2 2 2 0x y gx fy c     ,w;F njhlypapd; rkd;ghL

1 1 1 1( ) ( ) 0xx yy g x x f y y c      

(1> 0) ,y;  2 2 0x y x y     ,w;F njhlypapd; rkd;ghL

1 1
1 0 ( 1) ( 0) 0

2 2
1

0
2 2

1 0

x y x y

x y
x

x y

       


  

  

AB apd; rkd;ghL

1 8 7
8

7 23
2

9 2 7
8

13 2

13 104 18 63

18 13 41 0

y

y

y x

x y





 
        

  
 
     

 
   
  



85

,ize;j fzpjk;      gapw;rp tpdhf;fs; - tpilfSld;
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,ize;j fzpjk; II
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1

tan ,
u

g
t

    1

u
t

g


 
1

2

tan ,
v

g
t

    
1

2

v
t

g


 
2

2

2
tan ,

u v
g

t



   2 22v u gt 

 A ,d; ,lg;ngau;r;rp 1 1 2

1 1

2 2
ut v t 

 B ,d; ,lg;ngau;r;rp  2 2

1
2

2
u v t 

1 1 2 2 2

1 1 2 2 2

1 1 2 2

2 2 2

2

1 1 1
. . (2 )

2 2 2
. . (2 )

. (2 )

. (2 2 )

4

u t v t u v t

u t v t u v t

u t u v v t

u
u u gt u gt t

g

u
t

g

  

  
  

   



Neuk;

Ntfk;

60

  u

40       T         t



Neuk;

Ntfk;

2u

v
2

  u

v
1

t
1
       A         t

2     
 B











94

,ize;j fzpjk;      gapw;rp tpdhf;fs; - tpilfSld;

03. , 2A EV u

,B EV 

, , ,A B A E E BV V V 

2u
V  
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 

y a  vd;f. 2x a MFk;.

Mu;KLfy;>  ,AM E a

  , 2Am E a

F ma Ig; gpuNahfpf;f.

,M    2Mg T Ma 
,

m
  (2 )T m a

,
4

gM
a

M m



 

2

4

Mmg
T

M m




u

030

u

030

(1)

(2)

u

030

B

B 2u

060

N



V u

L 2u M

0

sin sin60

3 2

sin 3
1

sin
2

30

u v

u u
















 



M

A

d

B

Mg

R

TT

x

y
Mg



95

,ize;j fzpjk;      gapw;rp tpdhf;fs; - tpilfSld;

05. cos sinr a nt i b ntj 

2 2 2

sin cos

cos sin cos sin

dr
v an nt i bn ntj

dt
dv

f an nt i bn ntj n a nt i b ntj
dt

   

        

,v f  ,w;F nrq;Fj;njdpd;> . 0v f   MFk;.

 

2 3 2 3

2 2 3
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       2 2 2.. .V V n a b r r  
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 
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07. ePupd; Ntfk; 1Vms  vd;f.
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

ce;jf;fhg;G tpjp

(M, m) ,w;F 

( cos ) 0Mu m v u  
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NtfKf;Nfhzpf;F
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09.

 njhFjpf;F I mv   I cgNahfpf;f.

1 1( ) 2 ( 0) 0m v u m v        1 12mv mv mu  

    1 3

u
v 

njhFjpf;F I mv   I cgNahfpf;f.

2 1 2 1 20 ( ) 2 ( ) 3 ( 0)m v v m v v m v     

              2 6

u
v 

( )I mv   Ig; gpuNahfpf;f>

A apw;F 1 2 1( )I m V V   

 
6 3

u u
m
   
 

   1 6

mu
I 

 
V

2
                                      V

2
                                             V

2

A I
2
                                  I

2
  B I

1          
I

1
 C



L

MuN

v
w




    
3m                 2m                 m
                                                                                                   u
C                   B                   A

  
3m                V

1
                                        I V

1

                     B    I





98

,ize;j fzpjk;      gapw;rp tpdhf;fs; - tpilfSld;
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11.

       m  4m
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  A apw;F  1 1cos .a u t
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15. rf;jpr; rkd;ghL

A apy; rf;jp = B apy; rf;jp
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(1)  (2)> 
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19.
4

cos ,
5

   
3

sin
5

 

 2 6 5 cosX P P P   
   2 6 4 0P P P   

   4 7 3 0Y P P P   
   4 7 3 0P P P   

A gw;wp jpUg;gk; vLf;f>
G 4 4 3 3 34P a P a Pa    

0,R   0G 

vdNt njhFjp ,izf;F xLq;Fk;. ,izapd; jpUg;gk; = 34Pa

4P tpir mfw;wg;gl;lhy; Gjpa njhFjpapd; tpisAs; CBapd; jpirapy;

CB f;F rkhe;jukhf 4P N MFk;.

A gw;wp tpisAspd; jpUg;gk;

=  A gw;wp njhFjpapd; jpUg;gk;

4 . 18P x Pa 

9

2

a
x  

tpisAs; ePl;lg;gl;l BA I A apypUe;J 
9

2

a
 J}uj;jpy; ntl;Lk;.

20. Nfhypy; jhf;Fk; tpirfs;

(i) epiw W
(ii) fpil tpir> P
(iii) A apy; kWjhf;fk;> R

tpir Kf;Nfhzp OAC If; fUJf.

R   OA (R, OA My; Fwpf;fg;gLk;)

W   AC (W, AC My; Fwpf;fg;gLk;)

P   CO (P, CO My; Fwpf;fg;gLk;)

3
tan

4
 

R W P

OA AC CO
 

6P

7P



5P

CD

4P

B2PA

CD

BxA

R

A

C O B P

G

W


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2AB a  vdpd;>

8
2 sin

5

a
AC a  

6
2 sin

5

a
CB a  

3

5

a
CO 

3
.

8

CO W
P W

AC
 

AB apd; rkepiyf;F W, P, S vd;gd
xU Gs;spapy; re;jpf;f Ntz;Lk;.

tpir Kf;Nfhzpiaf; fUJf.

P ,opthf ,Uf;f> P MdJ S ,w;F nrq;Fj;jhf

,Uf;f Ntz;Lk;.

Kf;Nfhzp ADB ,y;

,AG GB  090ADB 
vdNt AG GB GD 

  
2

 

sin sin
2

P W W
 

M


W

L

S

P

S

A

G

P

B

D

W


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(1)

(2)








Y

X X

Y

B

D

A C
R SW

WW

21. Nfhsj;jpd; rkepiyf;F

(i) epiw W, G ,y;
(ii) kWjhf;fk; R, P apy;
(iii) ,Oit T

rkepiyf;F %d;W tpirfSk;

G ,y; re;jpf;Fk;.

12 4
tan

9 3
       

4
sin

5
      

3
cos

5
 

Kf;Nfhzp ABC ,w;F ird; tpjp

 sin 30 sin sin 30

T W R

 
 



   
sin 30 5

sin 8

W W
T


 

   
 sin 30

sin
R







     
 sin 30cos cos30sin

sin

W  





  3 4 3
8

W
 

22. AB apd; rkepiyf;F  0A 

. sin 60 . cos 60 . cos 60 . cos 60 0
2 3

a a
X a Y a W W   

5
3

2 3 6

W W W
Y    

BC apd; rkepiyf;F  0C 

. sin 60 . cos 60 . cos 60 0
2

a
X a Y a W   

3
2

W
X Y  

(1), (2),ypUe;J 
6

W
Y        

2

3 3

W
X 

B ,y; kWjhf;fk; 2 2X Y

  
57

18

W


030

G 

R

T

P

W



030

TC A

R
W

B
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23.

tan 30
3

2

cos30 3

ab W

W
ad W

W W
bd

bd bc cd



 

 

 

24. rkepiyf;F     rkepiyf;F

1

1

1 1

sin 0

cos 0

F P W

R W

F R






  
 


  

2

2

2 2

3 sin 0

cos 0

P F W

R W

F R






  
 


sin cosW P W        3 sin cosP W W   

(1)> (2) ,ypUe;J 
sin

2

W
P




2 tan 

   Nfhy;    ,Oit    cijg;G

2

3

2

3

W

W





BC

AC

AB

AD

3

W

(1)

(2)

060 060

030

d a

c b


W

2

3

W

    
 -

-

AD

B C

bc

d

c



R
1  P

W

F
1



R
2  3P

W

F
1

F
2

,
,

,
,
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25. Nfhy; ABapd; rkepiyf;F>

cos60 sin 30 0F T W  

sin 60 cos30 0R T W  

B gw;wpa jpUg;gk; g+r;rpak;

.2 cos60 cos60 0T a Wa 

2

W
T 

sin 30 cos60
4

3
cos30 sin 60

4

W
F W T

W
R W T

  

  

,
F

R
  

1
,

3
    ,d; ,opTg; ngWkhdk; 

1

3

26. nrt;tfk; OACD apd; gug;gsT 22a

Kf;Nfhzp ABC apd; gug;gsT 
21

2
a

nrt;tfk; OACD apd; jpzpT 12m vd;f.

Kf;Nfhzp ABC apd; jpzpT 3m

 ,G x y  vd;f.

OB gw;wp jpUg;gk; vLf;f.

15 12
2

a
my m m a   

7

15

a
y 

OD gw;wp jpUg;gk; vLf;f.

15 12 2 2 3mx m a m a m a m a       

19

15

a
x 

030

(1)

030

030

R

W

T
A

G

B
F

C(m)

B(m)A(m)

D

O

G
1
(12m)

 ,G x y
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OAB fpilAld; Mf;Fk; Nfhzk;   vd;f.

19
tan cot

7

x a

y
   

1 19
tan tan

7
     

 

27.   2
,

3
P B     5

,
8

P AUB   
3

4

A
P

B
   
 

2 1
( ) 1 ( ) 1

3 3
P B P B    

 
( )

P A BA
P

B P B

   
 

  3 1 1
. ( )

4 3 4

A
P A B P P B

B
      
 

      5 1 1 13
( ) ( ) ;

8 3 4 24
P A B P A P B P A B P A         

      1 3
( ) 1 1

4 4
P A B P A B P A B          

28. A, B rhuhjit

  ( ). ( ) 0.3 0.4 0.12P A B P A P B    

   ( ) ( )P A B P A P B P A B    

       
0.3 0.4 0.12

0.58

  


     1P A B P A B P A B         
   1 0.58 0.42  

P [xd;W gOjhf ,Uj;jy;]
20 1

100 5
 

P [4 nghUl;fspy; 3 gOjhdit]
3

3

1 4
4

5 5
C

   
 

16

625




111

,ize;j fzpjk;      gapw;rp tpdhf;fs; - tpilfSld;

29. ,il 
7 11 5 8 13 12 11 9 14

9

       


90
10

9
x  

   5 7 8 9 11 11 12 13 14

,ilak; 
9 1

2


  MtJ ngWkhdk;

        = 5 MtJ ngWkhdk; = 11

epak tpyfy; 
 

9
2

1i

xi x

n
 





   
25 9 4 1 1 1 4 9 16

9
        


 
70 70

2.78
9 3

  

Xuhaf; Fzfk; 
 3


,il - ,ilak;

epaktpyfy;

  

 3 10 11

2.78
1.04




 
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30. 0 2 (1)

1 1 5 7 9 (4)

2 1 3 8 9 (4)

3 2 3 3 5 6  6 7 9 9 9 9 (11)

4 0 5 7 7 8  9 (6)

5 8 (1)

27

2/3 vd;gJ 23 tUlk;

(i) ,opTg; ngWkhdk; 02 tUlq;fs;

cau;Tg; ngWkhdk; 58 tUlq;fs;

Mfhuk; 39 tUlq;fs;

(ii)  1

1
27 1

4
Q    MtJ ngWkhdk;;

      = 7MtJ ngWkhdk; = 23 tUlq;fs;

,ilak;

 2

1
27 1

2
Q    MtJ ngWkhdk;;

      =  14MtJ ngWkhdk; = 36 tUlq;fs;

 3

3
27 1

4
Q    MtJ ngWkhdk;;

      =  21MtJ ngWkhdk; = 40 tUlq;fs;

(iii) 1 3 11.5( ) 23 1.5(40 23)Q Q Q    

23 25.5 2.5   

3 3 11.5( ) 40 1.5(40 23)Q Q Q    

40 25.5 65.5  
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gFjp B

01. (a)

   (i) tan a  >  >  tan 2a  >  
3

tan
2

a 

tan ,
v

T
      v aT

3
tan

2

a v u

T t
 
 



2( ) 3 ( )v u a T t  

(1)> (2) vd;gtw;wpypUe;J

 2 3 ( )aT u a T t  

3 2at u aT 
(1)  3 2V at u 

PT   P apw;F vLj;j Neuk; 
3

2 2 3
u

T t
a

   
 

QT   Q apw;F vLj;j Neuk;   2T t t 

  

2
2

2
2 3

2
2

7 3

2

u v
t

a a
u t u

t
a a

t u

a

  

   

 

Ntfk;

Neuk;t t
2

T                            *                        T

u

v



 

(1)

(2)
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   (ii) Neu tpj;jpahrk; P QT T 

 
2 7 3

2 3
2

u t u
t

a a
         
   

 
5

2

t u

a
 

   (iii) P gazk; nra;j J}uk; 
1

. .2
2

V T V T 

     3 2
3 2

at u
at u

a


  

      
 2
3 2at u

a




Q gazk; nra;j J}uk;    2

1 1
.

2 2
u V T t V t   

   1 2 1 3
3 2 2 3 2

2 2 2

u t u
u at u t at u

a a

                    

       

    2

2 2 3 21
3 3 2

2 2

3 21
3 2 2

2 2

at u at u
at u at u

a a

at u
at u at u

a

  
    

 
 
    
  
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(b)

,P EV u


 ,Q EV 

, , ,P Q P E E QV V V 

   u 
   
   cosu v   


 sinv 

   2 22
0

2 2 2 2 2 2
0

2 2 2
0

2 2
0

cos sin

cos sin 2 cos

2 cos

2 cos

V u v v

V u v v uv

V u v uv

V u v uv

 

  





  

   

  

  

sin
tan

cos

v

u v







kpff; fpl;ba J}uk; sind a 

   2 2

sin

2 cos

av

u v uv






 



V



V



B

A
O

u

P



cosu v 

sinv 

V
0



B

A
O a

P

d V
P,Q
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t  vLj;j Neuk;  
0 0

cosPM a

V V


 

  

 

 

2
0

2 2

cos

cos

2 cos

a u v
t

V

a u v
t

u v uv












 

P gazk; nra;j J}uk; ut

Q gazk; nra;j J}uk; vt

O ,ypUe;J J}uq;fspd; tpfpjk; 
a ut

Vt




   

 

 
2

0

2
0

cos

cos

cos cos

a u v u
a

V v u

va u v u v

V




 







 

02.  cau; fjpapy; Mu;KLfy;  g+r;rpakhFk;.

1
s i n

n
 

F ma Ig; gpuNahfpf;f.

1 s in 0
w

T w R
g

   

1 sinT R w  

( sin )H w R v 

F ma Ig; gpuNahfpf;f.

2 s in 0
w

T w R
g

   

2 sinT R w  

( sin )2H R w v 

(1)

(2)


T
2

R2v

w



R

T
1v

w
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

R

T
4

w

 (1)> (2) ,ypUe;J  
3w

R
n



 F ma Ig; gpuNahfpf;f.

3 0
w

T R
g

  

3

3w
T R

n
 

3

3
.

uw
H T u

n
 

F ma Ig; gpuNahfpf;f.

4 s in
w

T R w a
g

     (a Mu;KLfy;)

4

4w wa
T

n g
 

4 .
2

u
H T

4 3

2

u w wa wu

n g n

 
  

 

2g
a

n


  (b) , ( 3 29 )A EV i j  

, ( 7 )B EV i j 

, , ,B A B E E AV V V 

( 7 ) ( 3 29 )V i j i j    

, ( 3) (7 29)B AV v i v j   

 Neuk; t ,y;

 
 
3 29

7

A

B

r a i j t

r b v i j t

   

  

B AAB r r 


      7 3 29b v i j t a i j t            

T
3R

u

(1)

B
0

A
0

B

A

b

a

O



2

u



118

,ize;j fzpjk;      gapw;rp tpdhf;fs; - tpilfSld;

     3 7 29AB b a v t i v tj     


0t   ,y; 0 0 56 8AB A B b a i j       
 

             56 8 3 7 29AB i j v t i v tj        


       3 56 7 29 8v t i v t j           

Jzpf;iffs; xd;Wld; xd;W NkhJk;NghJ 0AB 


(m-J)    3 56 0v t  

 7 29 8 0v t  

(3)> (4) vd;gtw;wpypUe;J

4v 

   3 56 7 29 8AB v t i v t j           


3v   MFk;NghJ

   6 56 8 8AB t i t j   


   2 2
6 56 8 8AB t t   



    2100 8 32t t  

 2
10 4 16AB t  



4t   NghJ AB ,opthFk;.

40AB m


,opT

3v   ck; 4t   ck; MFk;NghJ

32 24AB i j 


, 6 8A BV i j 

   , 6 8 32 24A BV AB i j i j    


   =  -192 + 192
       =  0

, 0A BV AB 


vdNt ,A BV  MdJ AB


 ,w;F nrq;Fj;jhFk;.

(2)

(3)

(4)
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03. (a) , 1A EA a 

, 2B EA a   vd;f.

/ 
1 2

, 2M E

a a
A




Jzpf;iffs; ,aq;Ftjdhy;

1 . ,F mg  2 2F mg

A  apw;F F ma Ig; gpuNahfpf;f.

          1T mg ma 

B  apw;F F ma Ig; gpuNahfpf;f.

            22 2T mg ma 

M   apw;F F ma Ig; gpuNahfpf;f.

          
 1 22

2

a a
Mg T M


 

(1) ,ypUe;J 1

T mg
a

m




(2) ,ypUe;J 2

2

2

T mg
a

m




vd;gdtw;iw (3) ,y; gpujpapbd;>

2
2

2 2

2
2 2 4 2

M T mg T mg
Mg T

m m

MT Mg MT Mg
Mg T

m m

 

 

      


    

2
4 2 2 2

M M Mg Mg
T Mg

m m

        

 
 

2 2

3 8

Mmg
T

M m

  




(1)

(2)

(3)

Mg

a
1 a

2

T

m





T

T

T

T

2mg

T

T

T

F
2

R
BR

A
F

1
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2   vdj; jug;gl;Ls;sJ.

,af;fk; eilngWtjw;F 1 0a  Mjy; Ntz;Lk;.

1 0
T

a g
m

  

T mg

 
 

2 2

3 8

Mmg
mg

M m

 


 




2 3 8

2

M m

M

 


  


2 3 8
1

2

M m

m



  

 

2 8

2

M m

M



  



2

2 8

M

m M





  

   (b) B apw;F F ma Ig; gpuNahfpf;f.

  2 1cos cos 0T T mg   

   2 1 cosT T mg 

B apw;F F ma Ig; gpuNahfpf;f.

    2
1 2 sin sinT T maw  

    2
1 2T T maw 

D apd; rkepiyf;F

  1 0T kmg R  

  1R T kmg 

  
2

b
cos

a
 

(1) ,ypUe;J 2 1

2mga
T T

b
 

(2) ,ypUe;J 2
2 1T T maw 

2
1

2

2

ma g
T w

b
    

 >  
2

2

2

2

ma g
T w

b
    

(1)

(2)

(3)





mg

a

a

b

D

km+R

T
2



T
2

T
1

T
1

T
1

T
1




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(3) ,ypUe;J  
2 2

2

ma g
R w kmg

b
     

0R 

2 2

2

ma g
w kmg

b
    

 2 2w ab g a kb 

,ioapYs;s mjp$ba ,Oit mg

1 2,T T mg

2T mg

2 2

2

ma g
w mg

b
    

2 2 2g g
w

a b


 

(4) ,ypUe;J  
2 2 2g kg

w
b a

 

22 2 2 2g kg g g
w

b a a b


   

2 2 2 2g kg g g

b a a b


  

1 1k

b a a b


  

2 k

b a

 


  2k b a  

(4)
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04. (a)

    ,uz;lhk; nkhj;jy; (B apw;Fk;, C apw;Fk;)

njhFjpf;F I mv   I cgNahfpf;f.

2 1( ) ( 0) 0m v u m v    

  1 2mv mv mu  

1 2v v u 

epa+l;ldpd; gupNrhjid tpjpg;gb

1 2v v eu 

(1)> (2) ,ypUe;J  1 1 ,
2

u
v e    2 1

2

u
v e 

A ahdJ B I Nkhj vLf;Fk; Neuk; (t
0
 vd;f.)

0
2

d d
t

u u v
 



  

 

 

1
2

2

1

d d
uu u e

d d

u u e

 
 

 


  
 3

(1 )

d e

u e





    A efu;e;j J}uk; 0ut

    
 3

(1 )

d e

e






(1)

(2)

 u
A

 u
B

 u

C

d d
 uA B C


 uA B C

 v
2

v
1

Kd;G nkhj;jy;

gpd;G nkhj;jy;
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      nkhj;jy; Kd;G

      nkhj;jy; gpd;G

,uz;lhk; nkhj;jy; (A apw;Fk;, B apw;Fk;)

 I mv   I njhFjpf;F cgNahfpf;f.

  4 3 2( ) ( ) 0m v u m v v   

   3 4 2v v u v  

epa+l;ldpd; gupNrhjid tpjpg;gb

 3 4 2v v e u v  

(3)> (4) ,ypUe;J    2
3 1 1

2 2

vu
v e e   

   2

2

1 1
2 4

2 2 1 2
4

u u
e e

u
e e e

   

      

  
2

3 3
4

u
v e   

     2
3 1 3 1

4 2

u u
v v e e      

 
 

2

2

1 2
4

1
4

u
e e

u
e

    

 

3 1v v

vdNt A, B vd;gtw;wpw;fpilapy; kPz;Lk; xU NkhJif epfOk;.

   (b) rf;jpf;fhg;G tpjpapd;gb

2 21 1
0 (1 )

2 2
mu mv mga cos   

2 2 2 (1 )v u ag cos  

(3)

(4)

(1)

 u
A

 v
2

B C
d du

A B C


A B C
 v

3
v

1

 v
1

 v
2  v

1

 v
4
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F ma
2mv

R mgcos
a

 

2 2 3
m

R u ag agcos
a

    

0R   MFk;NghJ    (vd;f.)

2 2 3O u ag agcos  

2 2

3

u ag
cos

ag
 


22 5ag u ag   (jug;gl;Ls;sJ.)

1O cos 

  vd;gJ $u;q;NfhzkhFk;.

vdNt Jzpf;ifahdJ mjd; mjpAau; Gs;spia mila Kd;G

Nfhsj;ij tpl;L tpyFk;. ,jd;NghJ 

2 2

3

u ag
cos

ag
 


  MFk;NghJ 0v v  (vd;f.)

(1) ,ypUe;J  2 2
0 2 1v u ag cos  

              

2 2 2

3 2

u ag agcos

agcos agcos


 

  
 

   2
0v agcos

21

2
S ut at 

0 02 sin os .a v c t 

  
2

0 0 0

1
2 cos os .

2
a v c t gt   

(4)> (5) vd;gtw;wpypUe;J

2 2 2

2 2
0

2 sin 2 sin
2 cos .

cos cos

a a g
a

v

 
 

  

2 2

2 2
0

sin
.

coscos

a g a

v






(2)
R

mg

v

(3)

(4)

(5)

(6)


R

mg

v
0


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2
2

0

sin

cos

ag
v






(3)> (6) vd;gtw;wpypUe;J
2tan 1 

045 
2 02 3 cos 45u ag ag 

2 3
2

2
u ag

 
  
 

05. (a) gug;G Neuk; t vd;f.

21

2
S ut at 

 2 cos .h u t

  
21

sin .
2

h u t gt  

rkd;ghL (1) ,ypUe;J

2

2 2

2 1 4
sin . .

cos 2 cos

h h
h u g

u u


 
  

2 2

2
1 2 tan

cos

gh

u



  

2 2

2
1 2 tan

cos

gh

u



 

2 2 2
cos

1 2 tan

gh
u 






 
 

2

2
2 1 tan

1 2 tan

gh
u










v u at 

 1 sinv u gt 

  
2

sin
cos

h
u g

u



  

1

2
sin

cos

gh
v u

u



 

(1)

(2)

u

h

2h



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

 Ntfk;  
2

sin
cos

gh
u

u



 

2
sin

costan
cos

gh
u

u
u









2 2

2
tan tan

cos

gh

u
 


 

1 2 tan tan   
tan 1 tan  

   (b) ,m E 

,m M  f

, , ,m E m M M E    

f +

F ma  Ig; gpuNahfpf;Fk;NghJ

njhFjpf;F

 > sin cos ( cos )R MF m F f    

( ) sin ( cos )M m g MF m F f    

m ,w;F khj;jpuk;  F ma
     0 ( cos )m F f 





B



R S
m

S


(1)

 (2)

(3)

Mg

cosu 

2
sin

cos

gh
u

u





F

F

m g
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(3) ,ypUe;J cosf F  I rkd;ghL (2) ,y; gpujpapLf.

  2sin ( cos )M m g MF m F F    

 2sin sinM m F M m g     

 
 2

sin cos

sin

M m g
F

M m

 








 
 2

cos

sin

M M m g
f

M m










(1) ,ypUe;J 
 
 2

cos

sin

M M m g
R

M m










06.

4AM MB l  >  MO d vd;f.

O ,y; 1 2T T

   2 4

2 3

d l l d

l l

  


   3 2 8d l l d  

11 2d l

2
,

11

l
d   

2

11

l
OM 

OP x  vd;f.

F ma

3 4T T mx   

2 4 2
4 2 4 3

2 11 3 11

l l
l x l l x l

l l

                          mx 

24 4 9

2 11 3 11

l l
x x mx

l l

             


11

6
x x

ml




vdNt ,af;fk; vspik ,ir ,af;fkhFk;.

A BM


T
3 T

4m

O M
.

A BM


T
1 T

2m

O

P
x


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  (i) miyTikak; x O (mjhtJ) O vd;w Gs;sp

2 2 211

6
V A x

ml

      (A = tPr;rk;)

2

11

l
x  Mf 0v 

2

11

l
A 

vdNt Jzpf;ifM ,id milAk;NghJ (,q;F 
2

11

l
OM   )

mJ fzepiy Xa;tpw;F tUfpd;wJ.

4 40
4 3

11 11

l l
BM l l    

vdNt ,io vg;NghJk; ,Wf;fkhf ,Uf;Fk;.

miyTfhyk; 
22 11

6ml

 


  
 

miyTfhyk; 
6

2
11

ml




2
2 211 2

6 11

l
V x

ml

      
   

3

11

l
MC  >  

3 2

11 11 11

l l l
OC   

11

l
x   MFk;NghJ 0v v  vd;f.

2 2
2

0

11 2

6 11 11

l l
V

ml

           
     

2
2

0

11 3

6 11 11

l
V

ml


 



2
0 22

l
V

m




2
0 22

l
V

m



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07. OC d  vd;f.

m ,d; rkepiyf;F

0sin 30 0T mg 

2T mg

3 ( 6 )
2

6

mg d a
mg

a


 

7d a

2CA a > CP x  vd;f.

A apYs;s nkhj;jr; rf;jp

 2

0 31
0 .2 .sin 30 .

2 6

a
mg a mg

a
   

P apYs;s nkhj;jr; rf;jp

 2

2 01 1
sin 30 3

2 2 6

a x
mx mgx mg

a


    

rf;jpf;fhg;G tpjpapd; gb

 20 2 21
2 .sin 30 9

4 2 2 4

mg mgx mg
mga a mx a x

a a
      

,U gf;fKk; Neuj;ijf; Fwpj;J tifapbd;

 

 

1
2 .2

2 2 4

2 2

mgx mg
O m xx a x x

g g
O x a x

a

   

   

 



0
2

g
x x

a
 

cos cosx A t B t                
2

2

g

a
  
 

sin sin
dx

v x A t B t
dt

       

0t   NghJ 2x a > 0x 
2a A

0 0 B 
                   0B 
                  2 cosx a t

C

030

P

O

A

x

(1)

(2)

C

030

R
O

 T

mg
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x a  NghJ ,io njha;fpd;wJ.

x a   NghJ 1t t  vd;f.

12 cosa a t 

1

1
cos

2
t  

1

2

3
t

 

1

1 2
.

3
t






1

2 2

3

a
t

g




1

2

3
t

   NghJ 2 sinx a t 

             
2 2

2 sin
3

a
x a

g




  
3

2

ag
x   > Ntfk; 

3

2

ag

08. (a) njhFjp    vd;w jdp tpirf;Fk; G  vd;w ,izf;Fk; xUkpj;J

 xLq;Ffpd;wnjdpd;>

 A    ,    M G

  B    ,  .2
2

M
Y a G  

  C    ,  2 . 3 .M X a Y a G  

G M , 
4

M
Y

a
 , 

5

4 3

M
X

a


2 2 1 25

16 48

M
R X Y

a
   

7

1 2

M
R

a


5
tan

3

Y

X
  

Y

 X

G

A x D B


C


x

Y

060

060

060
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A gw;wp jpUg;gk; vLf;Fk;NghJ

. sinR AD M 

 sinR AD M 

.Y AD M

4
M

AD a
Y

 

Nfhsj;jpy; jhf;Fk; tpirfs;

O tpy; W

C ,y; T

A apy; (F, R)

F, R vd;gtw;wpd; tpisAs; S

jw;NghJ T, W, S Mfpa %d;W

tpirfSk; M ,y; re;jpf;fpd;wd.

AB h > OA a > ˆOAM 
,q;F tan 

tanOM a a  

tan
a a

h OM h a



 

 

1tan
a

h a



  

   

2

h

a
  MFk;NghJ

1tan
2

a

a a


 
  

   

1 1
tan


  

  
 

1
tan




C



T S

w

M

R
A

F

B


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Kf;Nfhzp AMB If; fUJf.

T MB

W BA

S AM

 
 
 

AMB  vd;gJ tpir Kf;NfhzpahFk;.

 sin(90 ) sin 90 ( ) sin

T W S

   
 

  

cos cos( )

T W

  




2 2

2

cos

cos( )

cos

cos cos sin sin

cos sin tan

1 1

1

2

W
T

W
T

W
T

W
T

W
T


 


   

  

 

 
















 



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09. (a)

 

0 0

0 0

cos60 cos30

3

2

3 sin 60 sin 30

3

2

X P P Q

P Q
X

Y P P Q

Q P
Y

  




  




(i) njhFjpahdJ xU ,izf;F xLq;Fk; vdpd;>

0,X   0Y 

3P Q > 0Q 

Mdhy; 0Q 
/ njhFjpahdJ ,izf;F xLq;f KbahJ.

(ii) 3Q P  vdpd;>

,X P   3Y P

/  2
2 2 3R P P 

2R P

tan 3  > 060 

(iii) A gw;wpa jpUg;gk;
A gw;wp tpirj;njhFjpapd; jpUg;gk; = A gw;wp tpisAspd; jpUg;gk;

0 3
. sin 60 .

2

a
R AG Q

 0 3
sin 60 3.

2

a
R AG P

3 3
.

2

Pa
Y AG 

3 3 1

2 3

Pa
AG

P
 

3

2

a
AG 

E D

A

CP

A B

R

F

P
G060

Q

, 3P

3P
2P

P

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   (b)

BC apd; rkepiyf;F

B  sin 2 cos 0Wa P a   

tan
2

W
P 

   0P X  X P

        0Y W  Y W

AB apd; rkepiyf;F

A  0 0 0sin 30 .2 sin 30 .2 cos30 0Wa Y a X a  

3 0
2

W
W P  

3

2

W
P 

B apYs;s kWjhf;fk; R  vdpd;>

2 2R X Y 

2
23

4

W
R W 

2
tan

P

W
   3

7

2

W
R  060 

jpir 
2

tan
3

Y

X
  

1 2
tan

3
   
  

 

030



W

X

Y

Y

B

C         P

A

W
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10. (a)   AB, AC  vd;gtw;wpd; rkepiyf;F

   
4 0

4

R S w

R S w

  
 

  0B 
  .4 sin .3 sin 3 . sin 0S a w a w a    

3

2

w
S  > 

5

2

w
R 

   1 2 0;F F   2 2F F  (=F vd;f.)

  AB apd; rkepiyf;F

  0A 
  .2 cos .2 sin 3 . sin 0F a R a w a    

tanF w 

5 3

2 2

w w


R S

1 1

R S


F F

R S


 rkepiyf;F 
F

R
  ck; 

F

S
  ck;

mjhtJ 
F F

R S
 

  MdJ mjpfupf;Fk;NghJ

F

S
 vd;gJ Kjypy;  ,d; ngWkjpia ngWk;.

vdNt C ,y; Kjypy; tOf;fy; Vw;gLk;.

,g;NghJ  
tan 2 2 tan

5 5

F w

R w

 
 

   
tan 2 2 tan

3 3

F w

S w

 
 

vdNt
F

S


tan
2

3

 

3
tan

2

 


 

Y

X X

Y

A

R S

B C

3w w

 
F

R
F

S



F
1

F
2
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AB apd; rkepiyf;F

  
0

tan

F X

X F w 
 
 

    

3 0

2

Y R w

w
Y

  



tan 3
X

Y
  

 1tan 3 

 (b)



x

Y



X

Y

60N

40N

030 030

P

(b)

(c) (a)

(d)

(f)

(e)

(g)

Nfhy;

AB

BC

CD

DB

AD

cijg;G

100

-

120

40

80 3

,Oit

-

60 3
-
-
-

40 3

220

X

Y




A apYs;s kWjhf;fk;

2 2R X Y 

 2
240 3 220

20 133N

 



tan
Y

X
 

220
tan

40 3
 

11
tan

2 3
 

030

030

030
030 060

d

e g

b

60N

40N

f

c

a

n
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11. (a)

     tpisAs; 1 2 3R F F F  

    (3 4 ) ( 6 ) (3 3 )i j i j i j     

    7R i j  

    1,X    7Y  2 21 7 5 2R N  

    (9 6) (36 1) (8 9) 15 37 1 51O M          

     O gw;wpa tpisAspd; jpUg;gk; =  O gw;wp tirj; njhFjpapd; jpUg;Gj;jpwd;

 fspd;ml;ruf fzpjf; $l;Lj;njhif

 . .Y x X y M 

 7 51x y 

 jhf;ff;Nfhl;bd; rkd;ghL 7 51 0x y  

 rkepiyf;F O tpy; 4 7F i j  > 51G  

  (b)  A   = 1 1

1
. 2

2
BC h BC h    

 2 . ABC 

  B = 2 2

1
.. 2

2
CA h CA h     

 2 . ABC 

 C = 3 3

1
.. 2

2
AB h AB h     

 2 . ABC 

[,q;F  h
1 
> h

2 
> h

3
 vd;gd A, B, C vd;gtw;wpypUe;J KiwNa BC, CA, AB

,w;fhd nrq;Fj;Jj; J}uq;fs;. ABC  Kf;Nfhzk; ABC apd; gug;gsT]

A

B C
BC


AB


CA


0

3

3

(-3, 2) (2, 3)

4

3 6

1 (6, 1)
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       (i)         vdpd;>

   A = B = C  0

  xU Neu;Nfhby;yhj %d;W Gs;spfs; gw;wp jpUg;gk; khwpypahfTk;

  g+r;rpaky;yhJk; ,Ug;gjhy; njhFjpahdJ xU ,izf;F xLq;Fk;.

   (ii)  kWjiyahf jug;gl;l njhFjp ,if;F xLq;Ffpd;wJ vdf; nfhs;f.

/  A = B = C

2 . 2 2 .ABC ABC ABC      

/    

    (c)    M ,d; rkepiyf;F

cos sin 0T F Mg   

sin cos 0R T Mg   

    vy;iyr; rkepiyfapy; 
F

R


cos sin sin

cos sin cos

T Mg

Mg T

  
  





   cos sinT Mg     

        
 

 
sin

cos

Mg
T

 
 






 T ,opthf ,Ug;gjw;F  cos    cau;thf ,Uj;jy; Ntz;Lk;.

 cos 1  

        

 sinT Mg   ,opT

 ,jpypUe;J jsj;jpw;F rkhe;jukhd ,opT tpiriaf; fhz;gjw;F

(1) ,y;> 0   ,y; vdg; gpujpaply; Ntz;Lk;.

 Njitahd tpir 
 
 

sin

cos

Mg  






sec
cos

P
P 


 

(1)

F

R  T

Mg




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12 (a)   rkepiyf;F O gw;wp jpUg;gk; vLf;f>

  O  1 2. . 0G F a F a  

 1 2G F F a 

 vy;iyr; rkepiyapy;

1F S > 2F R

 G a R S 

     A . tan . tan 0S a R a G   
tan ( )G a R S 

2 1( ) cos sin sin 0R S F F w      

  ( ) cos sin ( ) 0R S R S w      

  (1)> (2) ,ypUe;J 
cos

sin 0
tan

G G
w

a a

  
 

  

         
cos 1G

w
a

 


 
  

 

 21 cos

aw
G


 




  (b)   rkr;rPupdhy; GtpaPu;g;G ikak; OC ,y; ,Uf;Fk;.

  miuf;Nfhsj;jpd; jpzpT   
3

1

2

3
M r  >  1

3

8

r
DG 

  $k;gpd; jpzpT   
2 3

2

1 4
4

3 3
M r r r      

2

1
4

4
DG r r  

(1)

(2)

(3)

C

F
2

F
1

A

S R
O

w

G

 

A

O

B

G
1

G
2

D
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  $l;Llypd; jpzpT  1 2M M

DG x  vd;f.

  D  1 2 2 2 1 1. .M M x M DG M DG  

3 3 3 32 4 4 2 3

3 3 3 3 8

r
r r x r r r            

 

     3 42 4 3
2

3 3 8
r x r

        
 

          
 
 
16 3

8 2

r
x

 
 






   vdpd;>  
13

24

r
x 

 
24

tan
13

r

x
  

   
1 24

tan
13

     
 
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M

G

epiyf;Fj;Jf; NfhL



C          A                              O                            B           D

   jpz;kk;

miuf;Nfhsk; CMD      3

1

2
2

3
M a          1

3 3
2

8 4

a
OG a  

miuf;Nfhsk;  ALB     
3

2

2

3
M a       2

3

8

a
OG 

fpz;zk;  CD   
3

1 2

14

3
M M a         OG

jpzpT GtpaPu ;g;G ikak;

13.

rkr;rPupd; gb GtpaPu;g;G ikakhdJ OM topNa ,Uf;Fk;.

  O  1 2 1 1 2 2. .M M OG M OG M OG  

3 3 314 16 3 2 3

3 3 4 3 8

a a
a OG a a      

45

56

a
OG 

2 112
tan

45

a

OG
  

   
1 112

tan
45

     
 

ftpOk; Gs;spapy;

sina OGSn OG  

sina OG 

45
sin

56

a

a
 

45
sin

56
 

1 45
sin

56
     

 



R

 G

w








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14. (a) gpd;tUk; FwpaPLfisg; gad;gLj;Jf.

 S: mtd; flYf;Fr; nry;Yjy;.

 R: mtd; Mw;Wf;Fr; nry;Yjy;.

 L: mtd; Fsj;jpw;Fr; nry;Yjy;.

 F: mtd; kPd; gpbj;jy;.

 
1

( ) ,
2

P S 
1

( ) ,
4

P R 
1

( )
4

P L 

 
8

(F | S) ,
10

P 
4

(F | R)) ,
10

P 
6

( | )
10

P F L 

(i) nkhj;j epfo;j;jfTj; Njw;wg;gb

1 8 1 4 1 6
( )

2 10 4 10 4 10
13

( )
20

P F

P F

     



(ii) ( )P 2 Qhapw; Wf; fpoikfspy; kPd; gpbj; jy;  

2
3

2

13 7

20 20
C

    
 

(3 )P  Qhapw; Wf; fpoikfspYk; kPd; gpbj; jy;  

3
3

3

13

20
C

    
 

epfo;j;fT  

2
3

2

13 7

20 20
C

    
 

 

3
3

3

13

20
C

    
 

    
2873

4000


  1 8

2 10
P S F  

  1 2

2 10
P S F   

  1 4

4 10
P R F  

  1 6

4 10
P R F   

  1 6

4 10
P L F  

  1 4

4 10
P L F   

S

R

L

F

F 
F

F 
F

F 

1

2

1

4

1

4

8

10

2

10
4

10

4

10

6

10

6

10
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(iii)
13

( ) ,
20

P F    
7

( )
20

P F  

   
 

1 2
22 10|

7 7
20

P S F
P S F

P F


   



   
 

1 6
34 10|

7 7
20

P R F
P R F

P F


   



   
 

1 4
24 10|

7 7
20

P L F
P L F

P F


   



,jpypUe;J mtd; ngUk;ghYk; Mw;wpw;F nrd;wpUf;f KbAk;.

(iv) jug;gl;l xU Qhapw;Wf;fpoikapy;

1 1 1
( )

2 3 6
P   ,UtUk; flYf;Fr; nry;Yjy;

1 1 1
( )

4 3 12
P   ,UtUk; Mw; Wf;Fr; nry;Yjy;

1 1 1
( )

4 3 12
P   ,UtUk; Fsj; jpw;Fr; nry;Yjy;

1 1 1 1
( )

6 12 12 3
P    ,UtUk; re; jpj; jy;

(

2 2 4
)

3 3 9

P

  

,UtUk; ,U Qhapw; Wf; fpoikfspy; 

re; jpf; fhik

,jpypUe;J ,UtUk; Fiwe;jJ xU jlitahtJ re;jpg;gjw;fhd

epfo;jfT
4

1
9

 

5

9

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14. (b)

  (i)
128

450 100
660

x
    

 

469.39x 

  (ii)
2

1684 128
100

660 660
S

    
 

158.55S 

  (iii)  ,ila tFg;G  400 500 

 ,ilak; 
100 660

400 279
206 2

    
 

   
51

400 100
206

  

   424.75

  (iv)  Xuhaf;Fzfk; 
 

3
,il - ,ilak;

epaktpyfy;

             

 469.39 - 424.75
= 3

158.55
0.8446

800 - 900

700 - 800

600 - 700

500 - 600

400 - 500

300 - 400

200 - 300

100 - 200

   f

14

30

52

79

206

146

88

45

  x

850

750

650

550

450

350

250

150

660

 
450

100

x
d




4

3

2

1

0

-1

-2

-3

  fd

56

90

104

79

0

-146

-176

-135

-128

  2fd

224

270

208

79

0

146

352

405

1684
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  (v)  Neu; Xuha tisap

 guk;gypd; tbtk;

kPbwd;

Cjpak;

15. (a) gpd;tUk; FwpaPLfisg; gad;gLj;Jf.

 A: ngupatu;

 C: rpWtu;

 M: Mz;

 F:  ngz;

 S:  ePr;ry; jlhfj;ijg; gad;gLj;jy;

 
3

( ) ,
4

P A 
1

( ) ,
4

P C 

 
3

( | ) ,
5

P M C 
1

( | ) ,
4

P F A 
2

( | )
5

P F C 

   1
| ,

2
P S A M      1

| ,
3

P S A F 

   4
| ,

5
P S C M     4

|
5

P S C F 
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(i)
3 3 1 3 1 1 1 3 4

( )
4 4 2 4 4 3 4 5 5

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

1 2 4

4 5 5
    
 

9 1 3 2 87
( )

32 16 25 25 160
P S     

(ii)    
|

( )

P S F
P F S

P S




3 1 1 1 2 4

4 4 3 4 5 5
87

160

    


1 2

16 25
87

160




  114
| 0.262

435
P F S  

A

C

M

F

M

     F

S

S 
S

S 
S

S 
S

S 

3

4

1

4

3

4

1

4

1

2

1

2
1

3
2

3

1

5

2

5

1

5

4

5

4

5

3

5
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(iii)    
|

( )

P M S C
P C M S

P M S

 
 



   

1 3 4

4 5 5
3 3 1 1 3 4

4 4 2 4 5 5
3

25
9 3

32 25

 


    




  3 25 32
| 0.2999

25 321
P C M S


   

(iv)   
 

 
|

P A F S
P A F S

P S

    


   87 73
1

160 160
P S    

        A F S A S F S         MFk;.

         A S F S A M S A F S C F S               

t.f.g ,Ys;s %d;W epfo;r;rpfSk; jk;Ks; GwePq;Fk; epfo;r;rpfs;

Mifapdhy;.

,jpypUe;J>

       P A F S P A M S A F S P C F S               

  
3 3 1 3 1 2 1 2 1

4 4 2 4 4 3 4 5 5
                  
     

  9 1 1 341

32 8 50 800
P A F S        

   
 

( ) |
P A F S

P A F S
P S

    

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341

800
73

160



 
341

365


 ( ) | 0.934P A F S 

15. (b)

1

1
1

1

n

ix

n
 



1

1 1
1

,
n

ix n    
2

2 2
1

n

ix n 

1
2

2 11
1 2

1

n

ix

n
  



1
2 2 2

1 1 1 1
1

n

ix n n  

  ,t;thNw>  
2

2 2 2
2 2 2 2

1

n

ix n n  

Fbj;njhifapd; ,il 
1 1 2 2

1 2

n n
X

n n

 




    
1 2

1 2
1 2 1 2

n n

n n n n
  

 

  1 1 2 2X     

,q;F  
1

1
1 2

,
n

n n
 

  
2

2
1 2

n

n n
 


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Fbj;njhifapd; khww;wpwd;  

1 2

2 21

1 2

n n

i
i

x
S X

n n



 




1 2
2 2 2 2

1 11 2

1 n n

i iS x x X
n n

 
     

 

2

2 2 2 2 2 1 1 2 2
1 1 2 2 1 1 2 2

1 2 1 2

1 n n
S n n n n

n n n n

 
   

           

      
 
 

22 2
1 2 2 21 1 2 2 1 1 2 2

1 1 2 22
1 2 1 2 1 21 2

n nn n n n
n n

n n n n n nn n

   
 

              

       
   2 22 2

1 1 2 1 2 1 2 21 1 2 2
2 2 2 2

1 2 1 2 1 2 1 2 1 1 2 21 2

1

2

n n n n n nn n

n n n n n n n nn n

  
   

   
    

       

       
2 2 2 21 2

1 1 2 2 1 1 22

1 2

2
n n

n n
            

 22 2 2
1 1 2 2 1 2 1 2S         

X
X

n
 

40
20

X
 

gpioahd ngWkjpfspd; nkhj;jk;     800X 
rupahd ngWkjpfspd; nkhj;jk;         800 50 15X   

   765

rupahd ,il          
765

38.25
20

X  
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2

2 2ix
X

n
  

2
225 40

20
ix

 

gpioahd ngWkjpfSf;F  2 500 1600 20 32500ix    
rupahd ngWkjpfSf;F    2 32500 2500 225ix   

                       30225

rupahd ngWkjpfSf;F      
2 230225

38.25
20

  

     
21511.25 38.25

48.19

 


 48.19 
             6.94 

KOf; FOj;njhiff;Fk;   
20 38.25 30 40.25

20 30
   




 
765 1207.5

50




         
1972.5

50
 

        39.45 

 22 2 2
1 1 2 2 1 2 1 2         

      

 22 220 30 20 30
6.94 8 40.25 30.25

50 50 50 50
2 3 6

48.19 64 4
5 5 25
481.9 960 24

25


     



     

 


 
2 1465.9

25
 

       58.636
   58.636 
   7.65 


