
 
                                     

[gf;. 2 Ig; ghu;f;f

gFjp A
vy;yh tpdhf;fSf;Fk; jug;gl;Ls;s ntw;wplq;fspy; tpil vOJf.

1. fzpjj; njhFj;jwpKiwf; Nfhl;ghl;ilg; gad;gLj;jp vy;yh n Neu; epiwnaz;fSf;Fk;

 3 −4
1 −1

⎛

⎝
⎜

⎞

⎠
⎟

n

=  1+ 2n −4n
n 1− 2n

⎛

⎝
⎜

⎞

⎠
⎟  vd epWTf.
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 ..................................................................................................................................................................
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..................................................................................................................................................................

2. <UWg;G tpup gw;wpa mwpitg; gad;gLj;jp 5 + 3( )
4
+ 5 − 3( )

4
 Ir; RUf;Ff.

 ,jpypUe;J> n < 5 + 3( )
4

< n + 1 Mf ,Uf;FkhW epiwnaz; n If; fhz;f.

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

..................................................................................................................................................................
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3. (3− 2i)(7− 5i)  vd;gij tbtk; x + iy  apy; vLj;Jiuf;f@ ,q;F x, y ∈ , i2 = −1  MFk;. 

 ,jpypUe;J> 11+ 29i ,d; ,U fhuzpfis ca;j;jwpe;J> 112 + 292I ,U Neu; epiwnaz;fspd; 

ngUf;fkhf vLj;Jiuf;f. 

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

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

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

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

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

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

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

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

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

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

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

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

4. lim
x→π

2

2x −π( )cos x

2cos2 x − π
2
− x( )

2

sin x
= −2  vdf; fhl;Lf.

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

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

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

 ..................................................................................................................................................................
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 ..................................................................................................................................................................
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5. d
dx
ln x + x2 + a2( )If; fz;L> ,jpypUe;J> 

1
9x2 + 4

 ∫ dx  Ig; ngWf@ ,q;F a ∈ .  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

6. xU tisap x = t(1− t )2, y = t 2 (1− t ) vd;Dk; rkd;ghLfspdhy; jug;gl;Ls;sJ@ ,q;F t xU nka;g; 
gukhdkhFk;. ,t;tisapf;F T ≠1,  1

3 Md Gs;sp [T(1− T )2, T 2 (1− T)] ,y; tiuag;gl;Ls;s 

njhlypapd; gbj;jpwd; T (2−3T )
(1−T )(1−3T )

vdf; nfhz;L t = 12  MfTs;s Gs;spapy; ,t;tisapf;F 

tiuag;gl;Ls;s njhlypapd; rkd;ghL 4x  + 4 y −1 = 0 vdf; fhl;Lf. ,jpypUe;J> ,t;tisap Kw;whf 

Nkw;Fwpj;j njhlypapd; xNu gf;fj;jpy; ,Uf;fpd;wnjdf; fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

.................................................................................................................................................................
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.................................................................................................................................................................
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7. xU Kf;Nfhzp ABC apy; AB, BC, CA Mfpa gf;fq;fspd; rkd;ghLfs; KiwNa 3x + 4y + 5 = 0, 
 3x − 4y + 1 = 0 " 5y − 2 = 0 MFk;. AB̂Capd; ,U$whf;fpfspd; rkd;ghLfisf; fz;L> cl;Nfhz 

,U$whf;fpiaAk; ntspf;Nfhz ,U$whf;fpiaAk; NtWgLj;jpf; fhl;Lf.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

8. a, b, c Mfpad khwpypfshd rkd;ghL ax2 + 2y2 + bxy + x + 4y + 2c = 0 ,d; %yk; xU tl;lj;ij 

tifFwpg;gjw;F a" b Mfpatw;wpd; ngWkhdq;fisf; fz;L> c < 17
16

Mf ,Uf;fNtz;Lnkdf; fhl;Lf.

 c apd; Neu; epiwnaz; ngWkhdj;jpw;F Nkw;Fwpj;j tl;lkhdJ tl;lk; (x + p)2 + y 2 = p2 ,dhy; 
,U$wplg;gLnkdpd;> khwpyp  p apd; ngWkhdj;ijf; fhz;f.

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

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

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

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

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

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

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

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

................................................................................................................................................................
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................................................................................................................................................................
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9. S1 : x

2 + y2 − 6x + 8y + 9 = 0, S2 : x
2 + y2 − r2 = 0 vd;Dk; ,U tl;lq;fs; xd;Nwhnlhd;W njhLifAWjw;F 

r If; fhz;f.  
 ,t;tpU tl;lq;fSk; cl;Gwkhfj; njhLifAWk;NghJ njhLifg; Gs;spapd; Ms;$Wfisg; ngWf. 

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

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

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

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

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

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

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

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

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

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

10. xU Kf;Nfhzp ABC apy; AB, BC, CA Mfpa gf;fq;fspd; ePsq;fs; KiwNa 4 m, 5 m, 6 m MFk;.

 cosC = 3
4
vdTk; 

sinB
sinC

= 3
2
vdTk; fhl;b> ,jpypUe;J> B̂ = 2Ĉ vd ca;j;jwpf.  

 .................................................................................................................................................................
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.................................................................................................................................................................
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.................................................................................................................................................................
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gFjp B
Ie;J tpdhf;fSf;F khj;jpuk; tpil vOJf. 

11. (a) b" c Mfpad nka;naz;fshf cs;s ,Ugbr; rkd;ghL x2 + bx + c = 0,d; %yq;fs;"

  β  vdf; nfhs;Nthk;. p =α +β 2 " q = β +α 2
Mfpatw;iw %yq;fshff; nfhz;l ,Ugbr; 

rkd;ghl;ilf; fhz;f.

  α " β  Mfpad nka;ay;yhjdthf ,Uf;Fk;NghJ b = −1 Mf ,Ue;jhy; - ,Ue;jhy; khj;jpk; 

p" q Mfpad nka;nadTk; ,r;re;ju;g;gj;jpy; p = q =1− c vdTk; fhl;Lf. 

 (b) vy;yh nka; x ,w;Fk; 0 ≤
x + 2( )2

x2 + x +1
≤ 4 vdf; fhl;Lf.  

  ,jpypUe;J>  y =
x + 2( )2

x2 + x +1
,d; gUk;gbg; glj;ij tiuf. 

 (c) Nfhit x2 + kx +1  MdJ x4 −12x2 +8x +3,d; xU fhuzpahf ,Ug;gjw;F k apw;F 
,Uf;fj;jf;f ngWkhdj;ijf; fz;L> ,jpypUe;J> rkd;ghL x4 −12x2 +8x +3= 0 Ij; jPu;f;f.

12. (a) xU gps;isf;Ff; Fiwe;jgl;rk; &. 3 MtJ fpilf;FkhW &.18 I Ie;J gps;isfSf;F 

&ghapd; epiwnaz; klq;fhf toq;fj;jf;f tpjq;fspd; vz;zpf;if 35 vdf; fhl;Lf.  

 (b) xNu cUtpy;  y = x − a " y = b x −1Mfpatw;wpd; tiuGfspd; gUk;gbg; glq;fis tiuf@ 

,q;F a > b > 0 ck;  b ≠1 ck; MFk;.

  ,jpypUe;J> rkdpyp b x −1 > x − a  Ij; jpUg;jpahf;Fk; x ,d; nka;g; ngWkhdj; njhil          
{x : 3 < x < 7 } vdpd;> a " b Mfpatw;wpd; ngWkhdq;fisf; fhz;f. 

 (c) r ∈ Ζ+,w;F ur =
3r +1

(r +1)(r + 2)(r +3) vdf; nfhs;Nthk;.

  r ∈ Ζ+,w;F ur = λ f (r)− f (r +1)( ) +µ f (r +1)− f (r + 2)( )  Mf ,Uf;FkhW  f (r) IAk; 
  λ, μ Mfpa khwpypfisAk; fhz;f.  

  n ∈ Ζ+  ,w;F ur
r=1

n

∑ = 5
6
− 3n+ 5
(n+ 2)(n+3)

 vdf; fhl;Lf.

  Kbtpy; njhlu;  ur
r=1

∞

∑  xUq;Ffpd;wnjd NkYk; fhl;b> 
1
6
≤ 5
6
− 3n+ 5
(n+ 2)(n+3)

< 5
6  vdTk; 

  ca;j;jwpf.

13. (a) P =
−5 3
6 −2

⎛

⎝
⎜

⎞

⎠
⎟  vdf; nfhs;Nthk;. det ( P − λ I ) = 0 Mf ,Uf;FkhW λ ,w;F ,U 

NtWNtwhd nka;g; ngWkhdq;fisf; fhz;f@ ,q;F I MdJ tupir 2 × 2 ,yhd myFj; 

jhakhFk;. λ tpd; xt;nthU ngWkhdj;jpw;Fk;  PX = λX Ij; jpUg;jpahf;Fk; X =
x
y

⎛

⎝
⎜⎜

⎞

⎠
⎟⎟epuy; 

jhaj;ijf;; fhz;f. 

  
 (b) Xu; Mfz; tupg;glj;jpy; xU ehw;gf;fy; A1 A2 A3 A4 ,d; cr;rpfs; KiwNa z1, z2, z3 " z4 vd;Dk; 

rpf;fnyz;fis tifFwpf;fpd;wd. 

  rpf;fnyz; 
z1− z3
z2 − z4

 ,d; kl;ilAk; tPr;rj;ijAk; Nfj;jpufzpj Kiwahf tpsf;Ff.  
 

  vz; 
z1− z3
z2 − z4

 ntWkNd nka;ay;yhjjhf ,Ug;gjw;Fupa Nfj;jpufzpjj; Njitiaf; fhz;f.
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  z2 − 2z + 2 = 0 "  z2 − 2az + b = 0 vd;Dk; rkd;ghLfspd; %yq;fs; Xu; Mfz; tupg;glj;jpy; 

KiwNa  A, B, C " D vd;Dk; NtWNtwhd Gs;spfspdhy; tifFwpf;fg;gLfpd;wd@ ,q;F 

   a, b ∈ R ck;  a2 < b ck; MFk;.

   (i) CÔD = π
2  vdpd;>  2a2 = b vdTk; 

   (ii) O tpypUe;J rk J}uj;jpy; A, B, C, D Mfpa Gs;spfs; ,Ug;gpd; b = 2 vdTk;   

  (iii) ikak; O MfTs;s xU rJuj;jpd; cr;rpfs; Gs;spfs; A, B, C, D vdpd;> a =−1, b = 2  
   vdTk; fhl;Lf@ ,q;F O vd;gJ cw;gj;jpahFk;.   

 (c) khWk; rpf;fnyz; z MdJ Mfz; tupg;glj;jpy; Gs;sp P apdhy; tifFwpf;fg;gLfpd;wJ. 

arg[(z+ i)i]= 2π
3  vdpd;> Gs;sp Papd; ghijiaf; fhz;f.

  z ,d; Fiwe;jgl;rg; ngWkhdj;ijAk; z ,d; Fiwe;jgl;rg; ngWkhdj;ij xj;j Gs;spapdhy; 

tifFwpf;fg;gLk; rpf;fnyz;izAk; fhz;f. 

14. (a) f (x) = 3− 4x
x2 +1

 vdf; nfhs;Nthk;@  ,q;F x ∈ R MFk;. Kjw; ngWjp gw;wpa mwpitg; gad;gLj;jp 

rhu;G  f ,w;F ,U jpUk;gw; Gs;spfs; ,Uf;fpd;wdntdf; fhl;b> y = f(x) ,d; gUk;gb tiuig 

tiuf. 
  mt;tiuigg; gad;gLj;jp  y = f (x)  ,d; gUk;gb tiuig xU NtW xy - jsj;jpy; tiuf.

  ,jpypUe;J> rkd;ghL 3− 4x ex − x2 −1= 0  ,w;Ff; Fiwe;jgl;rk; %d;W nka;k; %yq;fNsDk; 

cz;nldf; fhl;Lf. 

 (b) xU Kf;Nfhzp ABC apy; AB = AC MFk;. mjd; Rw;wsT 2s MFk; @ ,q;F s xU khwpyp. 
,k;Kf;Nfhzpia BC iag; gw;wpr; Rw;Wk;NghJ gpwg;gpf;fg;gLk; jpz;kj;jpd; fdtdT 

cau;e;jgl;rkhFk; AB apd; ePsj;ij s ,d; rhu;gpw; fhz;f. 

15. (a) f (x) = x2 +3x + 5
x −1( ) x + 2( )

vdf; nfhs;Nthk;. f (x) = A+ B
x −1

+ C
x + 2Mf ,Uf;FkhW A, B, C

  Mfpa khwpypfisf; fhz;f. 

  ,jpypUe;J> f (x)dx
0

2

∫ ,d; ngWkhdj;ijf; fhz;f.      

 (b) gFjpfshfj; njhifapliyg; gad;gLj;jp  e2 x sin3x  dx∫  If; fhz;f.  

 (c) (i) I = 1
x + 1− x2

0

1

∫  dx  vdf; nfhs;Nthk;. x = sinθ itg; gpujpapLk;NghJ

    I  = cosθ
sinθ + cosθ0

π
2

∫  dθ  vdf; fhl;Lf. 

    NkYk; Xu; cfe;j gpujpaPl;ilg; gad;gLj;jp I  = 
sinθ

sinθ + cosθ0

π
2

∫  dθ  vdf; fhl;b> 

    mjpypUe;J> I  = π4  vdTk; fhl;Lf. 

  (ii) {(x, y): x2 ≤ y ≤ |x|} ,d; %yk; cs;slilf;fg;gl;l gpuNjrj;jpd; gug;gsitf; fhz;f. 
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16. (a) xU Kf;Nfhzp ABC apd; AB, BC, CA  Mfpa gf;fq;fspd; rkd;ghLfs; KiwNa    

  x − 2y + 2 = 0, x − y− 1 = 0,  2x − y − 1 = 0 MFk;. BC  apw;Fr; nrq;Fj;jhf A apD}lhfr; nry;Yk; 

NfhLk;  AC apw;Fr; rkhe;jukhf B apD}lhfr; nry;Yk; NfhLk; D apw; re;jpf;fpd;wd. AD " BD 
Mfpa NfhLfspd; rkd;ghLfisf; fhz;f.

  ABDC xU rha;rJunkdf; fhl;Lf. 

 (b) ikak; C1 IAk; Miu r1 IAk; nfhz;l tl;lKk; ikak; C2 IAk; Miu r2 IAk; nfhz;l 

tl;lKk; xd;iwnahd;W ,ilntl;Ltjw;fhd Njitia vLj;Jiuf;f.

   S1 : x 2+ y2 + 6x+2fy = 0 " S2 : x 2+ y2 − 2y − 3 = 0 vd;Dk; ,U tl;lq;fSk; epkpu;Nfhz Kiwahf 

,ilntl;Lfpd;wd.  f = 32  vdf; fhl;Lf. 

S1 = 0 " S2 = 0 Mfpa ,U tl;lq;fspdJk; ntl;Lg; Gs;spapD}lhfr; nry;Yk; ahjhapDk; 

xU tl;lk; S1 + λS2= 0 ,d; %yk; jug;gLfpd;wnjdf; fhl;Lf@ ,q;F λ xU gukhdk;
MFk;.

(i) S1 = 0 " S2 = 0 Mfpa ,U tl;lq;fspdJk; ntl;Lg; Gs;spapD}lhfTk; Gs;sp (−2, 2) 
 ,D}lhfTk; nry;Yk; tl;lj;jpd; rkd;ghl;ilg; ngWf. 

(ii) S1 = 0 " S2 = 0 Mfpa ,U tl;lq;fspdJk; ntl;Lg; Gs;spapD}lhfr; nry;Yk; kpfr; rpwpa  

tl;lj;jpd; rkd;ghl;ilg; ngWf.

17. (a)  xU Kf;Nfhzp ABC apy;  cosA+cosB+cosC = 32 MFk;. cosB−C2 =
1−2sin A2
⎡
⎣⎢

⎤
⎦⎥

2

4sin A2
+1   

  vdf; fhl;Lf. 

  ,jpypUe;J> Kf;Nfhzp ABC xU rkgf;f Kf;Nfhzp vd;gij ca;j;jwpf.

 (b) f (θ ) = 3cos2θ +10sinθ cosθ + 27sin2θ it tbtk; a+ b cos(2q+a) ,y; vLj;Jiuf;f@ 

,q;F a, b Mfpad khwpypfshf ,Uf;Fk; mNj Ntis a MdJ q itr; rhuhj xU 

$u;q;NfhzkhFk;. 

  Mapil [ 0, p ] ,y;  y =  f (q ) ,d; tiugpd; gUk;gbg; glj;ij tiuf. 

  rkd;ghL f (q ) − k = 0 ,w;F 
(i)  xU jPu;T khj;jpuk; ,Ug;gJ

(ii)  ,U jPu;Tfs; ,Ug;gJ

(iii) %d;W jPu;Tfs; ,Ug;gJ

(iv) jPu;Tfs; ,y;yhjpUg;gJ

  k ve;j Mapilapy; ,Uf;Fk;Nghnjd tiuigg; gad;gLj;jpj; Jzpf.

 (c) rkd;ghL sin−1 2
3
− sin−1 x = π

2  Ij; jPu;f;f.  

***
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*  ,t;tpdhj;jhspy; g ,dhy; GtpaPu;g;gpdhyhd Mu;KLfy; fhl;lg;gLfpd;wJ.

gFjp A
vy;yh tpdhf;fSf;Fk; jug;gl;Ls;s ntw;wplq;fspy; tpil vOJf.

1. xU rPuhd Ntfj;Jld; nry;Yk; xU glF xU Fwpj;j fzj;jpy; xU Fwpj;j Ntfj;jpy; nry;Yk; xU 

fg;gYf;F 24 km  fpof;NfAk; mjw;Fr; nrg;gkhf ,uz;L kzpj;jpahyq;fSf;Fg; gpd;du; mf;fg;gYf;F 

7 km njw;NfAk; cs;sJ. 

(i) fg;gy; njhlu;ghfg; glfpd; Ntfj;ijf; fz;L> fg;gYf;Fk; glfpw;FkpilNa cs;s FWfpa     

J}uj;ijf; fzpf;f. 

(ii) fg;gy; 13 km h−1 Ntfj;Jld; tlf;fpypUe;J fpof;fpw;F tan−1 12
5

⎛
⎝
⎜

⎞
⎠
⎟ Nfhzj;ij cz;lhf;Fk; 

jpirapy; nry;Ynkdpd;> glfpd; cz;ik Ntfj;ijf; fhz;f.

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

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

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

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

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

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

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

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

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

2. xU nrt;tfk; ABCD apy; AB = 4a " BC = 3a  MFk;. jpzpT  m tPjk; cs;s ehd;F Jzpf;iffs; 

nrt;tfj;jpd; cr;rpfspNy Xa;tpy; itf;fg;gl;L AB, BC, CD, DA Mfpad ehd;F ,Nyrhd ePl;l 

Kbahj ,iofspd; %yk; ,izf;fg;gl;Ls;sd. vy;yh ,iofSk; <u;f;fg;gl;Ls;sd. Jzpf;if     

A apw;Fj; jpir CA apy; xU fzj;jhf;F  I toq;fg;gLk;NghJ xt;nthU Jzpf;ifapdJk; ,af;fk; 

Muk;gpf;Fk; Ntfj;ijf; fhz;f. 

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

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

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

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

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

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

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

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

 ..................................................................................................................................................................  
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3. xU fpilg; ghijapy; 3 m s−1 vd;Dk; ca;u;e;jgl;r Ntfj;Jld; irf;fpisr; nrYj;jpf;nfhz;L 

nry;yj;jf;f xU gps;is mr;irf;fpisf; fpilAld; 30˚ rha;Ts;s xU ghijapy; Nky;Nehf;fp  2 m s−1 
vd;Dk; cau;e;jgl;r Ntfj;Jld; nrYj;jyhk;. mtd; mr;irf;fpis mr;rha;e;j ghijapy; fPo;Nehf;fp 

4 m s−1 Ntfj;Jld; nrYj;Jk; fzj;jpy; irf;fpspd; Mu;KLfy; ahJ?

 irf;fpspdJk; gps;isapdJk; nkhj;jj; jpzpT 95 kg vdTk; gps;is xNu tYTld; irf;fpisr; 

nrYj;Jfpd;wJ vdTk; ,af;fj;jpw;fhd jil Ntfj;jpd; tu;f;fj;jpw;F tpfpjrkk; vdTk; g = 10 m s−2 
vdTk; fUJf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

4. jhdf; fhtpfs; KiwNa −10 i + 6 j " 2 i + 3 j Md A " B vd;Dk; Gs;spfspypUe;J xNu jlit 

,af;fj;ij Muk;gpf;Fk; P, Q vd;Dk; ,U Jzpf;iffs; KiwNa i + j, v vd;Dk; khwh Ntfj;Jld; 

nry;fpd;wd. Ntfk; v MdJ  −2 i + j apw;Fr; rkhe;jukhFk;. P ck; Q Tk; xd;Nwhnlhd;W NkhJnkdpd;> 

NkhJtjw;F vLf;Fk; Neuj;ijf; fz;L v = 5 5
2  vdf; fhl;Lf@ ,q;F  i " j Mfpad xd;Wf;nfhd;W 

nrq;Fj;jhd myFf; fhtpfshFk;. 

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

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

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

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

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

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

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

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

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

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

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

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

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

[gf;. 3 Ig; ghu;f;f.



 
                                     

[gf;. 4 Ig; ghu;f;f.

5. OA
 

 = a + 2b" OB
 

 = 3a − b " OA ⊥OB vdpd;> a ⋅b = 25
b 2 − 3

5
a 2 vdf; fhl;Lf.  

 a = 2 " b =1vdpd; a apw;Fk; b apw;FkpilNa cs;s Nfhzj;ijf; fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

6. xd;Wf;nfhd;W rkhe;juky;yhj %d;W xUjs tpirfis khj;jpuk; nfhz;l xU tpirj; njhFjp 

rkepiyapy; ,Ug;gjw;fhd fl;lhaj; Njitia vLj;Jiuf;f. 

 xU fulhd fpilj; jsj;jpd; kPJ mr;R fpilahf itf;fg;gl;bUf;Fk; xU rPuhd cUisapd; 

tisgug;Gld; njhLifapy; mjd; GtpaPu;g;G ikaj;jpD}lhfr; nry;Yk; xU epiyf;Fj;Jj; jsj;jpy; xU 

ghukhd Nfhy;> mjd; xU Kid fpilj; jsj;Jld; njhLifAWkhW> ehg;gj;jpy; itf;fg;gl;Ls;sJ.  

NfhYf;;Fk; cUisf;FkpilNa cs;s njhLif fulhdJ. Nfhy; fpilAld; Nfhzk; q ,w; rha;e;Jk;  

NfhYf;Fk; cUisf;FkpilNa cs;s cuha;Tf; Nfhzk; l MfTk; ,Ug;gpd;>  λ ≥ θ2  vdf; fhl;Lf.

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

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

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

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

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

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

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

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

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

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

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

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

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

................................................................................................................................................................. 
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7. A, B, C vd;w %d;W gps;isfs; rhuhky; rupahf  xU gpurpdj;ijj; jPu;g;gjw;fhd epfo;jfTfs; 

KiwNa 
1
6

,  1
2  "

1
3  MFk;. ,tu;fspy; ,Utu; khj;jpuk; rhuhky; gpurpdj;ijr; rupahfj; jPu;g;gjw;fhd 

epfo;jfitf; fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

................................................................................................................................................................
  
8. xU Fwpj;j tifg; g+tpd; xU tpj;jpypUe;J Nuhrh epwg; g+Ts;s xU fd;W cz;lhtjw;fhd  epfo;jfT 

1
6  MFk;. Fiwe;jgl;rk; Nuhrh epwg; g+Ts;s xU fd;NwDk; cz;lhtjw;fhd epfo;jfT 0.98 ,Yk; 

ghu;f;ff; $Ljyhf ,Ug;gjw;F tpijf;f Ntz;ba tpj;Jfspd; Fiwe;jgl;r vz;zpf;ifiaf; fhz;f. 

 (
ln(0.02)
ln 56( )

≈ 21.46  vdf; nfhs;f.)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

[gf;. 5 Ig; ghu;f;f.

- 4 - 



 
                                     

9. 2004, 2008, 2000, 2008, 1996, 1992, 2000, 2008, 2008 " 2000 vd;Dk; Nehf;fy;fspy; xd;W               

2000 − 4x  ,y; vLj;Jiuf;fg;gLk;NghJ fpilf;Fk; x ,d; ngWkhdq;fspd; ,iliaAk; epak 

tpyfiyAk; fhz;f. mjpypUe;J> jug;gl;Ls;s Nehf;fy;fspd; ,iliaAk; epak tpyfiyAk; fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

10. 20  khztu;fs; ,ize;j fzpj tpdhj;jhspw;Fg; ngw;Wf;nfhz;l Gs;spfspd; ,il 40 MFk;. 

khztu;fs; ngw;Wf;nfhz;l Fiwe;j MW Gs;spfspd; ,il 25 MFk;. khztu;fs; ngw;Wf; nfhz;l 

cau;e;j  MW Gs;spfs; 70> 71> 72> 74> 75> 78 MFk;. 

(i) vQ;rpa vl;L khztu;fspdJk; Gs;spfspd; ,iliaAk; 

(ii) vy;yhg; Gs;spfspdJk; %d;whk; fhyiziaAk; 

fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

.............................................................................................................................................
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gFjp B
Ie;J tpdhf;fSf;F khj;jpuk; tpil vOJf.

11. (a) Neuk; t = 0 Mf ,Uf;Fk;NghJ Xu; ca;u;j;jp (Elevator) Xa;tpypUe;J ,af;fj;ij Muk;gpj;J 

epiyf;Fj;jhf Nky;Nehf;fpr; rPuhd Mu;KLfy; a cld; ,aq;Ffpd;wJ. cau;j;jpapy; cs;s 

kdpjd; xUtd; Neuk;  t = t0 Mf ,Uf;Fk;NghJ xU Jzpf;if  P GtpaPu;g;gpd; fPo; nkJthf 
tpLtpf;fg;gLfpd;wJ. Jzpf;if  P mjd; cau;e;jgl;r cauj;ij milAk; fzj;jpy; Xu; 

,uz;lhk; Jzpf;if  Q GtpaPu;g;gpd; fPo; tpLtpf;fg;gLfpd;wJ. cau;j;jpapdJk; P " Q Mfpa ,U 

Jzpf;iffspdJk; ,af;fq;fSf;F Ntf-Neu tiuGfisg; gUk;gbahf Xu; cUtpy; tiuf. 

  ,jpypUe;J> Q MdJ fzepiy Xa;it milAk;NghJ Papd; Ntfk; at0
a
g
+1

⎛

⎝
⎜

⎞

⎠
⎟  vdf; fhl;Lf.     

 (b) A " B vd;gd O ,y; re;jpf;Fk; ,U Neu;g; ghijfs; kPJ ,Uf;Fk; ,U Gs;spfs; MFk;. 

AÔB =α  Mf ,Uf;Fk; mNj Ntis OA = a km " OB = b km MFk;. X " Y vd;Dk; O it 

Nehf;fpr; nry;Yk; ,U Nkhl;lu; thfdq;fs; KiwNa A, B vd;Dk; ,U Gs;spfis 20 km h−1" 
40 km h−1 vd;Dk; fjpfSlDk; 5 km h−2 " 10 km h−2 vd;Dk; Mu;KLfy;fSlDk; flf;fpd;wd. 

Ntf Kf;NfhzpfisAk; Mu;KLfy; Kf;NfhzpfisAk; fUjpf; nfhz;L  X njhlu;ghf Y ,d; 
ghij xU Neu;Nfhnldf; fhl;Lf. 

  a = b = 10, a = 60° vdpd;>  X ,w;Fk; Y apw;FkpilNa cs;s kpff; FWfpa J}uk; 5 km vdTk; 
fhl;Lf.  

              

a

A

B P

m
C

a
Q (c) cUtpy; cs;sthW jpzpT M I cila ABC vd;Dk; 

xU rPuhd ,Urkgf;f Kf;Nfhzr; rl;lj;jpd; gf;fk;  

BC xNu fpil kl;lj;jpy; ,Uf;Fk; P, Q vd;Dk; ,U 

epiyj;j xg;gkhd tisaq;fs; topNa RahjPdkhf 

tOf;fj;jf;fjhf xU epiyf;Fj;Jj; jsj;jpy; 

itf;fg;gl;Ls;sd.  B̂ = Ĉ =α  MFk;. jpzpT  m I 
cila Xu; xg;gkhd gtsk; BA topNa RahjPdkhf 
tOf;fpr; nry;yj;jf;fthW B apNy Xa;tpy; itf;fg;gl;L> 

njhFjp nkJthf tpLtpf;fg;gLfpd;wJ. mjd; gpd;du; 

eilngWk; ,af;fj;jpy; rl;lj;jpd;  Mu;KLfypd; 

  gUkd;  
mgsin2α

2(M +msin2α)
vdf; fhl;b> gtsj;jpd; kPJ cs;s jhf;fk; 

Mmgcosα
M +msin2α

 vdTk; 
fhl;Lf. 

                        

q

P

C

O

B A

u m

12. FWf;F ntl;L rkkhd Xu; xg;gkhd Neu;f; Foha; AB Ak; 
Miu a ia cila xU tl;lf; Fohapdhy; ikaj;jpy; 

vjpuikf;fg;gLk; Nfhzk; 
2π
3 Md xU gFjp BC Ak; 

cUtpy; fhzg;gLfpd;wthW AB xU fpilj; jsj;jpy; 

,Uf;FkhW xd;Nwhnlhd;W ,izf;fg;gl;Ls;sd. 

,r;Nru;j;jpf; Foha; xU epiyf;Fj;Jj; jsj;jpy; 

epiyahfg; nghUj;jg;gl;L> FohapNy Gs;sp A apy; 
jpzpT  m I cila xU Jzpf;ifiaAk; Gs;sp  B apy; 
jpzpT  2m I cila xU Jzpf;ifiaAk; itj;J 

jpzpT m I cila Jzpf;iff;Ff; FohapDs;Ns xU 

fpil Ntfk; u nfhLf;fg;gLfpd;wJ. ,U Jzpf;iffSk; 

Nkhjp ,izfpd;wd.    
  (i) NkhjYf;Fg; gpd;du; jpzpT  3m I cila Nru;j;jpj; Jzpf;ifapd; Ntfj;ijf; fhz;f. 
  (ii) OP MdJ fPo;Kf epiyf;Fj;Jld; Nfhzk; q ,w; rha;e;jpUf;Fk; xu; mikT P apy;  Nru;j;jpj; 

Jzpf;ifapd; Ntfj;ijAk; Nru;j;jpj; Jzpf;iff;Fk; Foha;FkpilNa cs;s jhf;fj;ijAk; 

fhz;f.Nru;j;jpj; Jzpf;if FohapD}lhfr; nrd;W me;jk; C apy; ntspNaWnkdpd;>
 (iii) u > 3 3ag  vdf; fhl;Lf.  
 (iv) AB = 3 a MfTk; me;jk; C apy; ntspNaWk; jpzpT 3m MfTs;s Nru;j;jpj; Jzpf;if A apy;  
     gLtjhfTk; ,Ug;gpd; mg;NghJ u = 32

21ag  vdf; fhl;Lf.   
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13. ,aw;if ePsk; a iaAk; kPs;jd;ik kl;L 2 mg IAk; cila Xu; ,Nyrhd kPs;jd;ik ,ioapd; 

,U EdpfSlDk; jpzpTfs; KiwNa M, m Md A, B vd;Dk; ,U Jzpf;iffs; ,izf;fg;gl;l 

,iofs; ,Of;fg;gl;bUf;FkhW xU fulhd fpil Nkir kPJ Xa;tpy; itf;fg;gl;Ls;sd. Nkirf;Fk; 

xt;nthU Jzpf;iff;FkpilNaahd cuha;Tf; Fzfk;  
1
2 MFk;. Jzpf;if  B apw;F   A 

apypUe;J mg;ghy; Nkir topNa xU Ntfk;  ga  iaf; nfhLf;Fk;NghJ Jzpf;if  A Xa;tpy; 
,Uf;fpd;wnjdf; nfhz;L ,ioapd; ePl;rp x Mf ,Uf;Fk;NghJ Jzpf;if B apd; ,af;fk; rkd;ghL 

x = − 2g
a

x + a
4

⎛
⎝
⎜

⎞
⎠
⎟,dhy; jug;gLfpd;wnjdf; fhl;Lf. 

 ,r;rkd;ghl;bw;F tbtk; x + a4
=α cosωt +β sinωt  ,y; cs;s xU jPu;T ,Uf;fpd;wnjdf; nfhz;L> 

a, b " w Mfpatw;iwf; fhz;f.  
 ,jpypUe;J> ,ioapd; cau;e;jgl;r ePl;rp 

a
2  vdf; fhl;Lf. 

 mj;Jld; M ≥ 2m vdTk; fhl;Lf.  

 Jzpf;if B apd; jpUk;gpa ,af;fk; rkd;ghL y = − 2ga
y− a
4

⎛
⎝
⎜

⎞
⎠
⎟  ,dhy; jug;gLfpd;wnjdf; fhl;Lf@ 

 ,q;F y MdJ ,ioapd; ePl;rpahFk;. 

 ,r;rkd;ghl;bd; jPu;T  y = a
4
1+ cos 2g

a
t

⎡

⎣
⎢

⎤

⎦
⎥ vdf; nfhz;L Neuk; π + cos−1 1

3
⎛
⎝
⎜
⎞
⎠
⎟

⎡
⎣⎢

⎤
⎦⎥

a
2g

 ,w;Fg; gpd;du; Jzpf;if B MdJ njhlf;fg; Gs;spf;F te;J khwhky; Xa;Tf;F tUfpd;wnjdf; 

fhl;Lf. 

14. (a) Gs;sp O gw;wp  A, B vd;Dk; ,U Gs;spfspd; jhdf; fhtpfs; KiwNa a, b MFk;. OE : EA = 
3 : 4 Mf ,Uf;FkhW OA kPJ Gs;sp E Ak; OD : DB = 5 : 2 Mf ,Uf;FkhW OB kPJ Gs;sp 

D Ak; cs;sd. AD" BE Mfpa NfhLfspd; ntl;Lg; Gs;sp G vdpd;  OG
 

 = b + l ( 3
7

a − b) 
vdf; fhl;Lf@ ,q;F l  xU khwpypahFk;. OG

 
 ,w;F NtNwhu; ,j;jifa Nfhitiag; ngw;W> 

Gs;sp G apd; jhdf; fhtpia a, b Mfpatw;wpd; rhu;gpw; ngWf.     

 (b) nrt;tfk; ABCD apy; AB = 4a, BC = 3a MFk;. AB, BC, CD, DA, AC, BD topNa mjd; vOj;J 

xOq;FKiwapy; 3P, 4P, 2P, P, lP, μP vd;Dk; tpirfs; jhf;Ffpd;wd. 

  ,t;tpirj; njhFjp  
  (i) Xu; ,izf;Fr; rktYthf ,Uf;Fk;NghJ  
  (ii) B apD}lhf AC apw;Fr; rkhe;jukhd xU tpirf;Fr; rktYthf ,Uf;Fk;NghJ  

   l " μ  Mfpatw;wpd; ngWkhdq;fisf; fhz;f.  
   njhFjp rkepiyg;gLkhW l" μ Mfpatw;Wf;Fg; ngWkhdq;fs; ,Ug;gjpy;iy vdTk; fhl;Lf.

15. (a) xt;nthd;wpdJk; ePsk;  2a MfTk; epiw   w MfTk; cs;s Ie;J rPuhd rk Nfhy;fis me;jq;fspy; 

Nrhbahfg; gpizg;gjd; %yk; Xu; xOq;fhd Iq;Nfhzr; rl;lg;gly;  ABCDE nra;agl;Ls;sJ. 
Iq;Nfhzpapd; gf;fk; CD xU fpilj; jsj;Jld; njhLifAWkhW xU epiyf;Fj;Jj; jsj;jpy; 

itf;fg;gl;Ls;sJ. BC, DE Mfpa Nfhy;fspd; eLg; Gs;spfisj; njhLf;Fk; Xu; ,ioapdhy; 

Iq;Nfhzpapd; tbtk; Ngzg;gLfpd;wJ. %l;L A apy; cs;s jhf;fk; 
w
2
cot π

5  vdf; fhl;Lf. 
,ioapd; ,OitiaAk; fhz;f.

              

A

F
B

45° 45°

E

P

C

D

a

 (b) cUtpy; fhzg;gLk; rl;lg;gly;  AB, BC, CD, DE, EA, BE, 
BC, EC vd;Dk; VO ,Nyrhd Nfhy;fisf; nfhz;Ls;sJ. 

rl;lg;gly; C apy; xU P epa+w;wd; vd;Dk; xU epiyf;Fj;J 

tpiriaAk; A apy; xU epiyf;Fj;J tpir F IAk; 
gpuNahfpg;gjd; %yk; B xg;gkhd Mjhuj;jpd; kPJ ehg;gj;jpy; 

itf;fg;gl;Ls;sJ. tpir F I P apd; rhu;gpw; fhz;f. 

  Nghtpd; Fwpg;gPPl;ilg; gad;gLj;jp xU jifg;G tupg;glj;ij 

tiue;J> xt;nthU NfhypYk; cs;s jifg;igAk; B apy; 
,Uf;Fk; Mjhuj;jpd; kPJ cs;s jhf;fj;ijAk; fhz;f. 
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16. Miu a ia cila xU rPuhd nky;ypa miutl;lf; fk;gpapd; jpzpT ikakhdJ ikak; O tpypUe;J 

J}uk; 
2a
π  apy; ,Uf;fpd;wnjdj; njhifaplypd; %yk; fhl;Lf.  

            y

O A B 
x 2a

G(x, y)

a

 cUtpy; fhzg;gLk; rl;lg;gly; xU rPuhd nky;ypa fk;gpia 

tisj;Jr; nra;ag;gl;Ls;sJ. rl;lg;glypd; jpzpT ikak;      
G(x, y) vdpd;> x, y iaf; fhz;f. 

 rl;lg;gly; ,g;NghJ O tpypUe;J RahjPdkhfj; njhq;ftplg;gLk; 
NghJ epiyf;Fj;Jld; OA apd; rha;Tf; Nfhzk; q vdpd;> 

tanθ = 10
7π + 2  vdf; fhl;Lf.

 rl;lg;gly; O tpypUe;J njhq;ftplg;gLk;NghJ xU fpil tpir P iar; rl;lg;glypd; jsj;jpNy B apy; 
gpuNahfpg;gjd; %yk; rl;lg;gly; tpspk;G OA epiyf;Fj;jhfg; Ngzg;gLfpd;wJ. rl;lg;glypd; epiw w 
vdpd;> P apd; ngWkhdj;ij w tpd; rhu;gpw; fhz;f.

 rl;lg;gliy O tpypUe;J njhq;f tpLtjw;Fg; gjpyhf mjd; tise;j tpspk;ig xU fpilj; jsj;Jld; 

njhLifAWkhW itf;Fk;NghJ mJ xU epiyf;Fj;Jj; jsj;jpy; ehg;gj;jpy; ,Uf;ifapy; fpilAld; OA 
apd; rha;Tf; Nfhzj;ijf; fhz;f.    

17. (a) A" B Mfpad ,U vOkhw;W epfo;r;rpfnsdf; nfhs;Nthk;. P(B) > 0 Mf ,Uf;Fk;NghJ epge;jid 

epfo;jfT P A B( )  I tiuaWf;f.

  A1,  A2, A3 vd;Dk; %d;W vOkhw;W epfo;r;rpfSf;F P(A1∩A2∩A3)= P(A1). P A2 A1( ). P A3 A1∩A2( )  
vdf; fhl;Lf.  

  tpisahl;Lf; fofk; xd;wpd; cWg;gpdu;fspy; 
3
4  MNdhu; taJte;jtu;fshf ,Uf;Fk; mNj 

Ntis VidNahu; gps;isfshtu;. taJte;jtu;fspy; 
3
4  ck; gps;isfspy; 

3
5ck; Mz;fshtu;. 

taJte;j Mz;fspy; miuthrpAk; taJte;j ngz;fspy; 
1
3ck; Mz; gps;isfspy; 45  ck; ngz; 

gps;isfspy; 
4
5ck; tpisahl;Lf; fofj;jpd; ePr;ry; jlhfj;ijg; gad;gLj;jg;gLfpd;wdu;. 

  ,t;tpisahl;Lf; fofj;jpd; cWg;gpdu;fspilNa vOkhw;whfj; njupe;njLf;fg;gLk; xUtu; 
  (i) ePr;ry; jlhfj;ijg; gad;gLj;Jgtuhf ,Ug;gjw;fhd epfo;jfT>   
  (ii) ePr;ry; jlhfj;ijg; gad;gLj;Jgtnudj; jug;gLk;NghJ mt;TWg;gpdu; Xu; Mzhf ,Ug;gjw;fhd 

epfo;jfT>  
  (iii) ePr;ry; jlhfj;ijg; gad;gLj;jhjtnudj; jug;gLk;NghJ mt;TWg;gpdu; xU ngz;zhf  my;yhJ 

taJte;jtuhf ,Ug;gjw;fhd epfo;jfT

 Mfpatw;iwf; fhz;f.     

 (b) xU Fwpj;j guPl;irf;Fj; Njhw;wpa 100 khztu;fs; ngw;w Gs;spfspd; $l;lkhf;fpa kPbwd; guk;gy; 

xd;wpd; tFg;Gg; Gs;spfSk; xt;nthU tFg;Gg; Gs;spfSf;Fk; cupa kPbwDk; gpd;tUk; ml;ltizapy; 

fhzg;gLfpd;wd.

    

tFg;Gg; Gs;sp kPbwd;

24.5
34.5
44.5
54.5
64.5
74.5

1
9

35
40
12
3

    
  (i) cfe;j FwpKiw xd;iwg; gad;gLj;jp ,g;guk;gypd; ,il 50.7 vdTk; Mfhuk; 51.02  vdTk; 

epak tpyfy; 9.46  vdTk; fhl;Lf. 
  (ii)  Nkw;Fwpj;j guk;gypy; ,lk;ngw;w xt;nthU Gs;spAk; cz;ikg; Gs;spapYk; ghu;f;f 3 ,dhy; 

$banjdg; gpd;du; fz;Lgpbf;fg;gl;lJ. cz;ikg; guk;gypd; ,il> Mfhuk;> epak tpyfy; 

Mfpatw;iwf; fhz;f.

  (iii)  ,d;Dk; 50  khztu;fspd; Gs;spfspd; cz;ik ,ilAk; epak tpyfYk; KiwNa 58, 2.5  
vdpd;> xOq;FgLj;jpa Gs;spfspd; ,iliaAk; epak tpyfiyAk; fhz;f. 

***

- 8 - 




