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nxqUXk<kz<gt<;!

• hGkqA! -e<! wz<zi! uqeig<gTg<Gl<! uqjm! wPKg/! yu<ouiV! uqeiUg<Gl<!
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• yKg<gh<hm<mOfvl<! Lcujmf<kKl<! hGkq! A NeK! hGkq! B bqx<G! OlOz!

-Vg<gg<%cbkig! -V! hGkqgjtBl<! -j{k<Kh<! hvQm<js! l{<mh!

Olx<hiIjubitvqml<!jgbtqg<g/!

• uqeik<kitqe<! hGkq! B jb! lik<kqvl<! hvQm<js! l{<mhk<kqzqVf<K! outqOb! wMk<Ks<!

osz<ukx<G!nElkqg<gh<hMl</!
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A 

2! !

3! !

4! !

5! !

6! !

7! !

8! !

9! !

:! !

21! !

B 

22! !

23! !

24! !

25! !

26! !

27! !

28! !

uqeik<kit<!I!-e<<!olik<kl<! !

-j{f<k!g{qkl<!I!

-j{f<k!g{qkl< II!

-Xkqh<!Ht<<tqgt<!

 Rl;nlz; 

%d;W kzpj;jpahyk; 10 epkplk;juk; :- 13 (2019) ,ize;j fzpjk; - I A 

FWC 

tlkhfhzf; fy;tpj; jpizf;fsj;Jld; ,ize;J 
njhz;ilkhdhW ntspf;fs epiyak; elhj;Jk;!

Field Work Centre 
jtizg; guPl;ir> a+d; - 2019 

Term Examination, June - 2019

juk; - 13 (2019) – a+d; - 2019 (F.W.C) 1 ,ize;j fzpjk; - I (A) 
 



 

gFjp - A 
01) h     ;Fk pj ; njhFj;jwpTf; Nfhl;ghl;ilg; gad;gLj;jp!vy;y  ,w ; fz j

∑  
 

  vdf; fhl;Lf.   !
 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 

02) yOv! uvqh<hmk<kqz<! 5 | 1|,   3! Ngqb! ujvHgjth<! hVl<hcbig!

ujvg/! -kqzqVf<K! sleqzq! 2 | 1| 4Jk<! kqVh<kqh<hMk<Kl<! x ,d; nka;g; 

ngWkhdq;fisf; fhz;f. 

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  
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03) Xu; Mfz; tupg;glj;jpy; rkd;ghL | 1| 1 Ij; jpUg;jpahf;Fk; rpf;fnyz;  

,dhy ; tifFwpf;fg;gLk; Gs;spapd; xOf;F C apd; gUk;gbg; glj;ijtiuf. 

,jpypUe;J z ,w;F Re z + Im z ,d; cau;e;jgl;rg; ngWkhdj;ijf; fhz;f. 

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ........

 

 

04) lim
√

...........................................................................................................................................................................................  

√
3 vdf; fhl;Lf. 

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  
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05) ,      ,w;F ePs;tisak; 1 kPJs;s Gs;sp cos ,   sin  ,y; 

tiuag;gLk; njhlypapd; rkd;ghL cos sin 1 vdf; fhl;Lf. ,q;F 

    2 . ,j; njhlypahdJ 2 ,  vd;Dk; Gs;spapD}L nry;Ynkdpd;  ,d; 

ngWkhdj;ijf; fhz;f. 

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................   

 

06)  If; Fwpj;J ln √ 4 I tifapLf. ,jpypUe;J my;yJ NtW topahf 

√
   If; fhz;f. 

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  
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07) Tisap 
√

 Neu;NfhL 2,     mr;R Mfpatw;wpdhy; 

cs;silf;fg;gl;l gpuNjrk; S vdf; nfhs;Nthk;. (cUitg; 

ghu;f;f). S I  – mr;irg; gw;wp 2  Miuad;fspD}lhr; 

Row;Wk; NghJ gpwg;gpf;fg;gLk; jpz;kj;jpd; fdtsT 4  

vdf; fhl;Lf. 

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 

 

 

 

 

 

 

 

 

 

S 

 

08) Kf;NfhzpABCapd; gf;fq;fs; AB, BC, CA -e<! sle<hiMgt<! KiwNa          

       –  1   0,       2    2   0, 3  –      1   0 MFk;. BC apw;Fr; rkhe;jukhf 

A ,D}L nry;Yk; Neu;Nfhl;bd; rkd;ghl;ilf; fhz;f. 
 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

y 

x 0 
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09) (4, 0), (0, 4) Mfpa Gs;spfspD}lhfr; nry;Yk; tl;lk; xd;wpd; nghJr; rkd;ghL   

16     4 0 vd;Dk; tbtpy; vLj;Jiuf;fg;glyhk; vdf; fhl;Lf. 

,q;F  xU gukhdk;. tl;lj;jpd; Miuia  ,d; rhu;gpy; fhz;f. 

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 .... ............... .. . ... . . .....................................................................  ............... .............. ... ...................... ............... ..... .........................

 

10)     ,w;F 2    cot      vdf; fhl;Lf. 

,q;F      MFk;. 
 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................   

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  
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gFjp - B 

11) (a)  vdf; nfhs;Nthk;. ,q;F 0 MFk;.  2

(i) 1 vdf; fhl;Lf. 

(ii) MdJ kiwahf ,Uf;Fk; x ,d; nka;g;ngWkhdq;fspd; tPr;irf; fhz;f. 

0 MdJ NtWNtwhd nka;%yq;fisf; nfhz;bUf;Fk; vdf; fhl;Lf. 

(iv) , 1 , 1

(iii) 0 ,d; jd;ik fhl;bia vOJf. ,jpypUe;J 

 vd;gd 0 ,d; %yq;fs; vdf; nfhs;Nthk;.  

Mfpatw;iw %yq;fshff; nfhz;l ,Ugbr;rkd;ghl;ilf; fhz;f. ,jpypUe;J 

 vdpd; vdf; fhl;Lf. 

   

 ,dhy; tFf;ftUk; kPjpiaf; fhz;f. 

 

12) (a) 
fhz;f. , ;gjd; tpupapy; cs;s  ,d; Fzfk;  

 144 vdf; fhl;Lf. 

 (b) MW jpUkz sAk; 3 ngz;fisAk; nfhz;l 

FOnthd;iwj; njupe;njLf;f Ntz;bAs;sJ. gpd;tUk; xt;nthU re;ju;g;gj;jpYk; 

FO njupe;njLf;fj;jf;f tpjq;fspd; vz;zpf;iffisf; fhz;f. 

.  vtNuDk; 3 Mz;fSk; 3 ngz;fS

  

  iii. fztiuAk; kidtpiaAk; xNu FOtpy; ,y;yhJ njupTnra;jy;. 

 

(c)      ,w;F 5 8 2   3  MFkhW A,B  Mfpa 

b = 0 

(b)  2 2 5 ,dJ xU fhuzp 1vdf; fhl;Lf.  I 

5 6
 

1 1 1 MFkhW Neu;epiw ntz;fs; m, n If; 

jpypUe;J  1  vd

 

khd jk;gjpfspy; ,Ue;J 3 Mz;fi

  i k; ,Uf;fj; njupTnra;jy;. 

ii. fztd;> kidtp xd;whf xNu FOtpy; ,Uf;fj; njupTnra;jy;. 

 

khwpypfisf; fhz;f.      ,w;F vdf; nfhs;Nthk;. 

1  Mf ,Uf;fj;jf;fjhf rhu;G   If; fhz;f.  

  py ∑,j pUe;J> jhlH ∑  

  
 

vdf; fhl;Lf. Kbtpy; n

xUq;Fk; vdf;fhl;b mjd; $l;Lj; njhifiaAk; fhz;f. 
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 13) (a)  MFkhWs;s nka;naz;fs; , , ,  ,w;F     vdf; nfhs;Nthk;.

 vdf; fhl;Lf. ,q;F  vd;gJ jhak;  

jhakhFk;.
2 5
1 3  vdf; nfhs;Nthk;. 

   i.  jhak; A ,d; Neu;khW jhak;  I vOJf. ,jpypUe;J>  

MFkhWs;s tupir 2 ,Ys;s jhak; If; fhz;f. ,q;F  2 3
A + AT, A – AT 

Mfpatw;iwf; fhz;f. ,q;F AT 
vd;gJ A ,d; epiykhw;Wj; 

jhakhFk;. A + AT, A – AT 
Mfpa jhaq;fs; gw;wp ahJ $WtPu;? 

jha ;jpdJk

$l;lyhf vOJf. 

  

  (b) 

P ,d; Neu;khW

 A X A = B

  4 1
 MFk;. X 

  ii. 

   k; A I xUrkr;rPu;j; jhaj ; Xu; Xuhar; rkr;rPu;j; jhaj;jpdJk; 

√  vdf; nfhs;Nthk;.    ,  Mfpatw;iwf; fhz;f. ,q;F  

 

vd      

0,  ,

      my;yJ 

MdJ rpf;fnyz;  ,d; cld;GzupahFk;.

   Mfz; tupg;glj;jpy; O, P, Q ;Dk; ntt;Ntwhd Gs;spfs; KiwNa  

 Mfpa rpf;fnyz;fis tif Fwpf;fpd;wd. 

 Mapd; Mapd; khj;jpuk;   0 
vdf; fhl;Lf. 

,jpypUe  Kf;Nfhzp OPQ MdJ xUrkgf;f Kf;Nfhzp Mapd; Mapd;    ;J

khj;jpuk;     1 vdf; fhl;Lf. 

 14) (a) 1 ,w;F  vdf; nfhs;Nthk;. 1 ,w;F  

vdTk; 
 

 vdTk; fhl;Lf. ,q;F ,  vd;gd KiwNa 

w

tpgj;jpg; Gs tiuigg; gUk;gbahf 

tiuf. 

 

  (b) miucr;rpf;Nfhzk; 

 ,d; Kjyhk; ,uz;lhk; ngWjpfshFk;. mZFNfhLfs;> jpUk;g ; Gs;sp> 

;sp Mfpatw;iwf; fhl;b  ,d; 

  

 IAk; cauk;  IAk; cila $k;G 

tbtf; fz;zhbg; ghj;jpuk; xd;wpDs; cUtpy; fhl;bathW 

Nf  ghj;jpu w;gug;igj; njhl;Lf; 

nfhz;bUf;FkhW itf;fg;gl;Ls;sJ. ghj;jpuj;jpw;F cs;Ns 

cs;s A MdJ      

2    ,dhy; jug;gLnkdf; fhl;Lf. ,q;F x MdJ 

pd; MiuahFk

   

hsnkhd;W j;jpd; cs;Nk

Nfhsg;gFjpapd; tisNkw;gug;gsT 

Nfhsj;j ;.  

 MFk; NghJ A cau;thdnjdf; fhl;b A ,d; cau;Tg; ngWkhdj;ijf; 

fhz;f. 
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   cjtp : ghj;jpuj;jpw;F cs;Ns cs;s Nfhsg;gFjpapd; tis Nkw;gug;gsthdJ 

iuiaAk; Nfhsg; gFjpapd; mNj cauj;ijAk; cila cUisapd; 

is Nkw;gug;gstpw;Fr; rkdhFk;.  

) 

mNj M

t

 

 15) (a  Ig; gFjpg; gpd;dq;fshf vLj;Jiuf;f. ,jpypUe;J    

 

 

  (b) 

If; fhz;f.  

gpujpaPL tan  Ig; gad;gLj;jp  If; fhz;f. 

gFjpfshfj; njhifapLk; Kiwiag; gad;gLj;jp    I

   vd;gijg; gad;gLj;jp 

ngWkhdj;ijf; fhz;f. 

  (c) f; fhz;f. 

   ,d; 

 16)  mr;rpy; ntl;Lj;Jz;L   IAk;  mr;rpy; ntl;Lj;Jz;L  IAk; nfhz;l 

Neu;Nfhl;bd; rkd;ghL 

 

1 vdf; fhl;Lf. Gs;spfs; A, B vd;gtw;wpd; Ms;$Wfs; 

KiwNa (3, 0) (0, 4) MFk;. PQ MdJ AB ,w;F nrq;Fj;J MFkhW khWk; Gs;spfs; 

Gs;spapd; xOf;F 

cw;gj;jpapD}L nry;Yk; vdf; fhl;b mjd; ikaj;jpd; Ms;$Wfisf; fhz;f. 

;jpapypUe;J 3 , 4  vdf

fhl;b ,g;Gs;spapy; tl;lj;jpw;F tiuag;gl;l njhlypapd; rkd;ghl;ilf; fhz;f. 

,j;nj f;fis KiwNa D, E vDk; Gs;spfspy; ,ilntl;bd; D, E ,d; 
; Kidfshff j;jpd; rkd;ghL 

12  12  100  75 0 vdf; fhl;Lf.   24  48 

ngWkhdj;ijf; fhz;f. 

 17) (a)  hz fzpjr; ru;trkd;ghl;il tan   , tan  Mfpatw;wpd; 

rhu;gpy; vOJf. ,jpypUe;J tan 2θ I tan θ rhu;gpy; ngw;W         

tan 3
 

P, Q vd;gd KiwNa x, y mr;Rf;fspy; fplf;fpd;wd. BP, AQ vd;gd  ,ilntl;Lk; 
3 4 0 vDk; tl;lk; vdf; fhl;Lf. ,t;tl;lk; 

cw;gj  kpfj; njhiytpy; tl;lj;jpd; gupjpapYs;s Gs;sp ; 

hlyp x, y mr;R

Ms;$Wfis vOJf. D, E I tpl;lj;jpd ; nfhz;l tl;l

0 vdj; jug;gLk; NghJ  ck;  ck; epkpu;Nfhzj;jpy; ,ilntl;bdhy; k  ,d; 

 

tan  ,w;fhd jpupNf

 
 

 vdf; fhl;Lf.   vdpd; tan Cot 2θ vdf; fhl;Lf. 3θ

NkYk; 5  10  tan 1 0 vdf; fhl;b tan 1
√
 vdf; fhl;Lf. 

(b) tof;fkhd Fwpg;gPl;by; Kf;Nfhzpf;Fupa ird; newpiaf; $Wf. Kf;Nfhzp ABC 
,y; papd; %d;W gf;fq;fs; xt;nthd;Wk; 

Kf;Nfhzpapd; cs;Ns O vDk; Gs;spapy; 120ºvDk; xNu Nfhzj;ij 

mikf;fpd;wd.  MFk;. ∆   ,w;Fird; tpjpi

  °

 

   

90° MFk;. Kf;Nfhz

a gpuNahfpj;J 

°
 vdf; fhl;Lf. NkYk; ∆   ,w;F ird; tpjpia 

gpuNahfpg;gjd; %yk; BO ,w;fhd ,d;DNkhu; njhlu;igg; ngw;W tan √
√  

 

vdf; fhl;Lf. 
 

   (c)   vdf; fhl;Lf. 



 

!

!

!

!

!

 

! ! ! !
!

!

nxqUXk<kz<gt<;!

• hGkqA! -e<! wz<zi! uqeig<gTg<Gl<! uqjm! wPKg/! yu<ouiV! uqeiUg<Gl<!

uqjmgjtk<! kvh<hm<m! -mk<kqz<! wPKg/! Olzkqg! -ml<! Okjuh<hMoleqe<?! fQv<!

Olzkqgk<!kit<gjth<!hbe<hMk<kzil</!

• hGkqB!-z<!dt<t!8!uqeig<gtqz<!uqVl<hqb!6!uqeig<gTg<Glik<kqvl<!uqjmwPKg/!

• yKg<gh<hm<m! Ofvl<! Lcujmf<kKl<! hGkq! A NeK! hGkq! B bqx<G! OlOz!

-Vg<gg<%cbkig! -V! hGkqgjtBl<! -j{k<Kh<! hvQm<js! l{<mh!

Olx<hiIjubitvqml<!jgbtqg<g/!

• uqeik<kitqe<! hGkq! Bjb! lik<kqvl<! hvQm<js! l{<mhk<kqzqVf<K! outqOb! wMk<Ks<!

osz<ukx<G!nElkqg<gh<hMl</!
! !

-j{f<kg{qkl<I 
hGkq! uqeiw{<! gqjmk<k!Ht<tqgt<!

A 

2! !

3! !

4! !

5! !

6! !

7! !

8! !

9! !

:! !

21! !

B 

22! !

23! !

24! !

25! !

26! !

27! !

28! !

uqeik<kit<!I!-e<<!olik<kl<! !

-j{f<k!g{qkl<!I!

-j{f<k!g{qkl<!II!

-Xkqh<!Ht<<tqgt<!

 Rl;nlz; 

%d;W kzpj;jpahyk; 10 epkplk; juk; :- 13 (2019) ,ize;j fzpjk; -II A 

FWC 

tlkhfhzf; fy;tpj; jpizf;fsj;Jld; ,ize;J 
njhz;ilkhdhWntspf;fsepiyak; elhj;Jk;!
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jtizg; guPl;ir> a+d; - 2019 
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gFjp - A 

01) KiwNa m, M jpzpTfis cila rkMiuAs;s xg;gkhd rPuhd Nfhsq;fs; A, B 
vd;gd. KiwNa 2u, 4u Ntfq;fSld; Nenujpuhf xd;iw xd;W NkhJfpd;wd. 

Nkhjypd; gpd; A  ,d; fjp B fjpapd; ,U klq;fhfTk; fjpfs; vjpu;j; jpirapYk; 

mikAkhapd; m : M = 5 : 4 vdf; fhl;Lf. ,q;F ,U Nfhsq;fSf;F ,ilapyhd 

kPsikTf; Fzfk;  MFk;. 

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 

02) 3m jpzpTs;s Xu; Jzpf;if P MdJ xU fulhd fpil Nkir kPJ itf;fg;gl;L 

glj;jpy; fhl;lg;gl;lthW ,U ,Nyrhd ,iofSf;F ,izf;fg;gl;L Nkirapd; 

tpspk;Gfspy; epiyg;gLj;jg;gl;l xg;gkhd fg;gpfspd; 

Nkyhf nrd;W m, 3m jpzpTfis cila Q, R we<x!
Jzpf;iffisj; jhq;fp ,ioapd;; gFjpfs; ,Wf;fkhf 

,Uf;f nkJthf tplg;gLfpd;wJ. Nkirf;Fk; Jzpf;if 

Pf;Fk; ,ilapy; Md cuha;Tf; Fzfk;  MFk;. 

,io PR ,d; ,Oit ,io PQ ,d; ,Oitapd; ,U 

klq;F vdpy;  If;fhz;f. 

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

...................................................................................................................................................................................... ...........  

 ...................................................................................................................................................................................................  

P 

R
m 3 m 

Q 

juk; - 13 (2019) – a+d; - 2019 (F.W.C) 2 ,ize;j fzpjk; - II(A) 
 



 

 

 

03) fpilj;jiuapy; cs;s xUGs;sp O ,y; ,Ue;J fpilAld;  Nfhzj;jpy; u 
Ntfj;Jld; epiyf;Fj;J jsj;jpy; vwpag;gLk; Jzpf;if MdJ jd; gwg;G Neuj;jpd; 

 klq;FNeuj;jpy; fPo;Kfepiyf;Fj;Jld; 45º Nfhzj;ij mikf;fpd;wJ. vdpy;   

tan 3 vdf; fhl;Lf. 
 ................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 

04) A, B vd;Dk; ,U Nkhl;lhu; irf;fps;fs; kpd;fk;gk; X I KiwNau, 2 u Ntfq;fSld; 

xNuNeuj;jpy; xNujpirapy; fle;J Neu;g; ghijapy; nry;fpd;wd. B MdJ rPuhd 

Ntfj;JlDk; A MdJ khwh Mu;KLfYlDk; ,aq;Ffpd;wd. A MdJ B I  
 

Neuj;jpy; fle;J nry;Ykhapd; A, B ,d; ,af;fq;fSf;fhd NtfNeu tiuig 

xNutupg;glj;jpy; tiue;J tiugpy; ,Ue;J A ,d; Mu;KLfiyf; fhz;f. 

 ................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................   

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  
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05) 1500 kg jpzpTila fhu; xd;W xUfpilahd Neu;ghijapy; 40 ms-1 
rPuhd Ntfj;jpy; 

900 N khwhj;jil tpirf;F vjpuhf ,aq;FfpwJ. vQ;rpdpd; tYitf; fhz;f. 

fpilAld;  rha;thd ghijapy; fPo; Nehf;fp mNj jilf;nfjpuhf rPuhd 

Ntfj;Jld; gazpg;gpd; fhupd; Ntfj;ijf; fhz;f.(g = 10 ms-2) 
 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 

06) 2a  ePsKk; w epiwAKs;s AB vd;w rPuhdNfhy; epiyf;Fj;J RtUld; A -z<!

xg;gkhfg; gpizf;fg;gl;Lk; AB fpilahf ,Uf;FkhW By; fl;lg;gl;l ,ioapd; 

kWKid A ,w;F epiyf;Fj;jhf NkNy Rtupy; C ,y; fl;lg;gl;Lk; ehg;gj;jpy; 

cs;sJ. A ,Ys;s kWjhf;fk; BC f;F nrq;Fj;J vdpd; AC d; ePsj;ijf; fhz;f. 

 ................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  
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07)      vdpd; vz;zpg; ngUf;fj;ij cgNahfpf;fhJ  vdf; 

fhl;Lf. 

 

 

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 

08) a ePsKs;s rPuhd Nfhypd; xUKid a MiuAs;s tpspk;G fpilahf 

epiyg;gLj;jg;gl;l miuf;Nfhs fulhd Xl;bDs; Nfhsj;jpd; mjpjho; Gs;spapy; 

mikAkhW vy;iyr; rkepiyapYs;sJ. cuha;Tf; Fzfk; √15  2 √3 vdf; 

fhl;Lf. 

 ................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  
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09) xUtpdhtpw;F rupahd tpiliaf; fhz;gjw;F A, B, C vd;gtu;fSf;fhd tha;g;Gf;fs; 

KiwNa ,   ,  vdpd; rupahd tpil fz;Lgpbf;fg;gLk; epfo;jfT ahJ? 

 

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 

10) x, y, z , 5, 7, 9 wEl<!NX!Ofv<fqjxob{<gtqe<!-jm?!-jmbl<?!Ngivl<!sleieju/!

-r<G! 7 MFk;. x, y, z -e<!sik<kqblie!ohXlier<gjtg<!gi{<g/ 
 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................   

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  

 ...................................................................................................................................................................................................  
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gFjp – B 
11) (a) fpilj;jiuapy; cs;s xUGs;sp O ,ypUe;J epiyf;Fj;jhf Nky;Nehf;fp 

GtpaPu;g;gpd; fPo; 2u Ntfj;Jld; xUJzpf;if A vwpag;gLk; fzj;jpy; ,d;Ndhu; 

Jzpf;if B MdJ O ,w;F Neu; NkNy h cauj;jpy; cs;s xUNfhGuj;jpd; 

cr;rpapy; ,Ue;J Nky;Nehf;fpa u Ntfj;Jld; vwpag;gLfpd;wJ. 
(i) ,U Jzpf;iffspd; fpilj;jiu tiuahd ,af;fq;fSf;fhd NtfNeu 

tiuGfis xNutupg;glj;jpy; tiuf. 

(ii) tiugpy; ,Ue;J ,U Jzpf;iffSk; jkJ mjpcau; cauj;ij 

; 

Nkw;F> tlf;F Nehf;fp 

s;s epiyaq;fSf;Fg; gazpf;fpd;wd. fhw;whdJ tlfpof;F jpirapy; ,Ue;J 

wf; fhz;f. 

br<Gl<!kqjsjbg<!gi{<g/ 

 

12) (a) 

 

 

 

 C MdJ

miltjw;F vLf;Fk; Neuq;fs; xUNghJk; rkdhfhJ vd;gij 

fhuzj;Jld; tpsf;Ff. 

(iii) jiuapy; ,Ue;J ,U Jzpf;iffSf;Fkhd mjpcau; cauq;fs; rkd

vdpy; u I h rhu;gpy; jUf. 
(iv) Jzpf;if B jiuia mbf;Fk; Ntfj;ijf; fhz;f. 

 

(b) xU tpkhd epiyak; X ,y; ,Ue;J fhw;W rhu;ghf rPuhd fjp v cila A, B 
vd;Dk; ,U tpkhdq;fs; rPuhd fjpfSld; KiwNa 

c

u Ntfj;Jld; tPRfpd;wJ. 
(i) A, B ,d; ,af;fq;fSf;fhd NtfKf;Nfhzpfis xNutupg;glj;jpy; tiuf 

(ii) tiugpy; ,Ue;J 
i. ,  vd;gtw;i

ii.  If; fhz;f. 

iii. !siv<hig!A -

 

 

 

 

 

 

 

 

AB  , ,  Mf cs;s M jpzpTs;s Xu; Mg;gpd; 

zpT ikaj;jpd; Clhd FWf;Fntl;lhFk;. Kfk; BC MdJ Xu; xg;gkhd 

il Nkir kPJ glj;jpy; fhl;lg;gl;lthW itf;fg;gl;L B ,y; ,Ue;J 
jp

ePskhd fp
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milAkhW 2v Ntfj;Jld; vwpag;gLfpd;wJ. Jzpf;if Mg;gpd; cr;rpia 

kl;Lkl;lhf milAk; fzj;jpy; Mg;ghdJ h J}uk; ,aq;fp v vd;Dk; 

 BA topNa m jpzpTila Jzpf;if P MdJ Mg;gpd; cr;rp A I kl;Lkl;lhf 

w;W ,Ug;gpd; Jzpf;if Mg;gpd; kPJ cs;sNghJ 

Mg;gpd; Mu;KLfy; Jzpf;ifapd; Mg;G rhu;ghd Mu;KLfy; vd;gd 

 

Ntfj;ijng

(i) 
KiwNa F, f vdpy;  

 vdf; fhl;Lf. 

(ii) Mg;G> Jzpf;ifapd; Mu;KLfy;fis Jzptjw;F nghUj;jkhd rkd;ghl;il 

ngw;W Mg;G> Jzpf;ifapd; Mg;G rhu;ghd Mu;KLfy;fis

(iii) M = 3 m vdf; fhl;b    
 

 vdf; fhl;Lf. 

 

 epiyg;gLj;jg;gl  a MiuAila X

g; ngWf. 

(b) ;l u; xg;gkhd nghl;Nfhsk; xd;wpd; 

ntspNkw;gug;gpd; cr;rpapy; m jpzpTila Jzpf;if P itf;fg;gl;L nkJthf 
tplg;gLfpd;wJ. mNjfzj;jpy; Nfhsj;jpd; cs;Nkw;gug;gpd; mjpjho; Gs;spapy; 

,Ue;J fpilahfu Ntfj;Jld; mNjjpzpTs;s Jzpf;ifQ vwpag;gLfpd;wJ. ,U 
Jzpf;iffSk; xNuGs;spapy; NfhsNkw;gug;ig tpl;L ePq;fpd; 2  vdf; 

fhl;Lf. Jzpf;ifP; tpyFk;NghJ NfhzNtfk; ahJ? 
 
 

13) ,aw;if ePsk; a MfTs;s Xu; ,Nyrhd kPs; jd;ikAs;s RUs; tpy; xd;wpd; xU 

Ntfj;ijf; 

fzj;jhf;F 

Kid caukhd epiyj;j Gs;sp O ,w;F ,izf;fg;gl;L kWKidapy; 2m jpzpTs;s 

Jzpf;if ,izf;fg;gl;L rkepiyapy; njhq;Fk; NghJ O ,w;F fPNo 2a J}uj;jpy; 
cs;sJ. RUs; tpy;ypd; kPs;jd;ik kl;L 2 mg vdf; fhl;Lf. rkepiyapy; cs;s 

NghJ Jzpf;if MdJ O ,w;F fPNo 4a Moj;jpw;F kl;Lkl;lhf nry;yf;$bathW 

Jzpf;iff;F epiyf;Fj;jhf fPo;Nehf;fp Xu; fzj;jhf;F I  nfhLf;fg;gLfpwJ. 
i. rf;jpf; fhg;GNfhl;ghl;ilg; gad;gLj;jp fzj;jhf;Ff;F rw;Wg; gpd; Jzpf;ifapd; 

fhz;f. 

ii. I I fhz;f. 

iii. Jzpf;ifapd; ,af;fr; rkd;ghL   2  vd;Dk; rkd;ghl;il jpUg;jp 

Mf;Ffpd;wJ vdf; fhl;Lf. ,q;F x MdJ O ,y; ,Ue;J Jzpf;ifapy; Mok; 

MFk;. 

iv. 2  vdg; gpujpapLtjd; %yk; Jzpf;ifapd; ,af;fr; rkd;ghL    
vd;Dk; v.,. ,af;fr; rkd;ghl;il jpUg;jp nra;fpwJ vdf; fhl;Lf. 

v. iv,y; rkd;ghl;bd; jPu;T cos      vdpy; A, B, W I fhz;f. 

vi. vspik ,ir ,af;fj;jpd; miyT ikak;> tPr;rk; vd;gtw;iwf; fhz;f. 

 vii. Jzpf;if mjd; mjpjho; Gs;spapy; cs;s NghJ 

Jzpf;if 2m jpzpTld; nkJthf xl;bf;nf

m jpzpTila NtNwhu; 

hs;fpwJ vdpy; njhlUk; ,af;fj;jpy; 

 

vd;w Gs;sp Fwpj;J A, B vd;w Gs;spfspd; jhdf; fhtpfs; 

Jzpf;iff;Fk; O ,w;Fk; ,ilapyhd kpff; FWfpa J}uk; OC vdpd; OC I 
fhz;f. 

O 14) (a)  ,
3   2   MFkhW vd;w Gs;sp cs;sJ. 

 MFk;. 

C    MFkhW D 
; 2  CM, mike;Js;sJ. BD ,y 1 MFkhW M cs;sJ. ePl;lg;gl;l

AD J N ,y; re;jpf;fpwJ. 
i. , , vd;gtw;iw  ,  rhu;ghff;; fhz;f. 

ii.   vdf; nfhz;L  I ,  ,  rhu;ghf fhz;f. 
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iii. ,  vd;gtw;iw ,  ,  rhu;ghf fhz;f. 

 iii

 (b) ,   vd;gd K

iv.  ,ypUe;J  If; fz;L ,  Ig; gpupf;Fk; tpfpjj;ijf; fhz;f. 

 

iwNa OX, OY mr;Rf;fspd; topNa Md myFf; fhtpfs; MFk;. 

tpirfs; 3 4   , 2  2   , 3  6   , 2  4   vd;gd 

KiwNa 3  2   , 2  3   , 2  2   , 2  3   vd;gtw;iw 

jf; fz;L> mjpy; ,Ue;J tpisAspd; 

pg;gpd; tpisAspd; jpirNeu; 

 mr;Rld; 

jhdf; fhtpfshff; nfhz;l Gs;spfspy; jhf;Ffpd;wd. 

(i) tpirj; njhFjpapd; tpisAisf; fhz;f. 

(ii) O gw;wp tpirj;njhFjpapd; jpUg;gj;i
jhf;ff; Nfhl;bd; rkd;ghl;ilg; ngWf. 

(iii) tpirj; njhFjpf;F Nkyjpfkhf (2> 3) vd;Dk; Gs;spapy; jhf;Fk; Gjpa 

tpirapdhy; tpisAs; MdJ15 N My; mjpfu

X  vd;Dk; jpirapy; ,Ug;gpd; Gjpjhf Nru;f;fg;gl;l 

 

15) (a) w  AB, BC 

,y; gpizf;fg;gl;L C ,y; jhf;Fk; fpiltpir 

tpiriaAk; tpisAspd; jhf;ff;Nfhl;bd; rkd;ghl;ilAk; fhz;f. 
 

epiwAila ,U rkdhd rPuhd Nfhy;fs; 

vd;gd B ,y; xg;gkhf %l;lg;gl;Lglj;jpy; fhl;lg;gl;;lthW 

A √  
 

,dhy; rke

(i) fpilAld; Mf;Fk; Nfhzj;ijf; fhz;f.

Nky; Kfepiyf;Fj;Jld; Mf;Fk; Nfhzj;ijf;

;f. 
(iii) %l;L B ,y; cs;s kWjhf;fj;jpd; gUkidf; 

(b) ;lg;gl;l ,Nyrhd 7 Nfhy;fshy; 

apy; cs;sJ. ,q;F      

piyapy; Ngzg;gLfpd;wJ. 
 BC  

(ii) AB 
fhz

fhz;f. 

 

 

A, B, C, D, E Mfpatw;wpy; RahjPdkhf %l

Mdrl;lg;gly; cUtpy; fhl;lg;gl;Ls;sJ. mJ A ,y; RahjPdkhf 

gpizf;fg;gl;Lk; C apy; njhq;ftplg;gl;l 2w epiwapdhYk; B apy; cs;s 

jhq;fpapdhYk; AB fpilahf ,Uf;f rkepiy
  ,    ,     MdJ BC apd; eLg;Gs;sp. 

 

 

 

 

 

 
 

af; $Wf. 

 

 

  

 

(i) A ,Ys;s kWjhf;fj;jpd; jpiri

(ii) Nghtpd; Fwpg;gPl;ilg; gad;gLj;jp C, E, D, B Mfpa %l;Lf;fSf;F jifg;G 

tupg;glk; tiuf. 

(iii) jifg;;G tupg;glj;jpy; ,Ue;J Nfhy;fspy; cs;s jifg;Gf;fis fz;L 

mit ,Oitah cijg;gh vd NtWgLj;jpf; fhl;Lf. 
 

 

C
√3 
2  

w
B

w 

A 

A B 

30º 

D 

E 

C 

2w 
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(iv) gpizay; A apy; kWjhf;fj;ijAk;> B ,y; jhq;fpahy;; Vw;gLj;jg;gLk; 

kWjhf;fj;ijAk; fhz;f. 

16)

vjpuikf;Fk; rPuhd tl;l tpy;tbt vd;Dk; nky;ypa fk;gpapd; jpzpTikak; O 

 

  a MiuAk; myF ePsjpzpT m ck; nfhz;likak; O tpy; 2   Nfhzk; 

AB 
tpy; ,Ue;J 

 
 vd;w J}uj;jpy; cs;snjdf; fhl;Lf. 

AB vd;Dk; fk;gpAld; OA, OB vd;Dk; myF ePsjpzpT M nfhz;l ,U fk;gpfs; 

nghUj;jg;gl;L Xu; cly; cUthf;fg;gLfpwJ. ,t;Tlypd; jpzpTikak; O tpy; 
     

,Ue;J 
   

 v kak; OAB  ,Ds; 

mikapd;   4 vdj; jug;gbd; ,t;Tly; B apy; ,Ue;Jfl;bj; njhq;ftplg;gbd; 

BA MdJ fPo;Kf epiyf;Fj;Jld;  Nfhzk; mikg;gpd; 

df; fhl;Lf. / clypd; jpzpTi

 
 vdf; 

fhl;Lf. 

,jpypUe;J2   vdpd; tan  vdf; fhl;Lf. 

 

 (a) A, B, C vd;w %d;W ciwfspy; KiwNa gpd;tUkhW epwkhgps;fs; cs;sd. 

rptg;G 

17)

 

nts;is ciw fWg;G 

A 1 2 3 

3 
B 
C 

2 
4 

4 
5 

1 

 

Kjypy; xUciw njupag;gl;L mjpypUe;J ,U khgps;fs; vOkhwhf 

vLf;fg;gLfpd;wJ. 

i. vLf;fg;gl;l khgps; xd;W rptg;ghfTk; xd;W fWg;ghfTk; ,Uf;Fk; 

epfo;jfT ahJ? 

ii. vLf;fg;gl;l khgps; xd;W rptg;G xd;W fWg;G vdj;jug;gbd; mit Aapy; 
,Ue;J te;jpUg;gjw;fhd epfo;jfT ahJ?  

 

 
 

 

(b)  ehshe;j nrytPl;bw;F mika Fwpj;j vz;zpf;ifahd FLk;gq;fspd; nryTg; 

guk;giyg; gpd;tUk; ml;ltiz fhl;LfpwJ. ,g; guk;gYf;fhd ,ilak;> Mfhuk; 

vd;gd KiwNa & 250>& 260 MFk;.  

nrytPL 0 - 100 100 - 200 200 - 300 300 - 400 400 - 500 
FLk;gq;fspd; 

vz;zpf;if (f) 
15 a 27 b 14 

 

 

(i) a, b ,d; ngWkhdq;fisf; fzpf;Ff. 

(ii)  vd;D

(iii) Mfhuj;ijg; gad;gLj;jhky; Xuhaf; Fzfj;ij fz;Lguk;gypd; tbtj;ij 

 

 

 

k; cU khw;wj;ijg; gad;gLj;jp ,il> epak tpyfiyf; 

fhz;f. (,q;F x MdJ tFg;ghapilapd; eLg;ngWkhdkhFk;). 

ca;j;jwpf. 


