
                                     
 

gFjp A

1. vy;yh Neu; epiwnaz;fs; n ,w;Fk; Nfhit 4n  + 15n − 1 MdJ 9 ,dhy; tFgLnkdf; fzpjj; 

njhFj;jwptpd; %yk; epWTf. 
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2.   + 7     ( (10
√  2

1
5 ,d; tpupapd;  r MtJ cWg;G Tr  I vOjp mt;tpupapd; tpfpjKWk; cWg;Gfspd; 

$l;Lj;njhifiaf; fhz;f.
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 .......................................................................................................................................................................
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mwpTWj;jy;fs; :

*  gFjp A ,y; vy;yh tpdhf;fSf;Fk; tpil vOJf.

*  gFjp B ,y; Ie;J tpdhf;fSf;F khj;jpuk; tpil vOJf.
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3. 8  Mz; gps;isfspypUe;Jk; 6  ngz; gps;isfspypUe;Jk; ,U ghyhdtu;fisAk; tifFwpf;FkhW 

5 gps;isfisf; nfhz;l xU FO njupe;njLf;fg;glj;jf;f tpjq;fspd; vz;zpf;if ahJ? 

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

4. Mfz; tupg;glj;ijg; gad;gLj;jp  Arg Z = π
4

  MfTk; Arg (Z  − 3) = π
2

  MfTk; ,Uf;FkhW cs;s 

rpf;fnyz; Z = Z0  I tifFwpf;Fk; Gs;spiag; ngw;W Arg(Z0   − 6i) If; fhz;f.

 .......................................................................................................................................................................
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5.  lim 
x     0 = 

(1 + kx)2  − (1−  kx)2

√  √  1 + k2x  1−  k2x−
1  Mf ,Uf;FkhW g+r;rpaky;yhj nka;k; khwpyp k ,d; 

ngWkhdj;ijf; fhz;f. 
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6. y = (x − 2)2  " y = 4 − 2x vd;Dk; rhu;Gfspd; tiuGfis xNu Ms;$w;Wj; jsj;jpy; tiuf. 

mt;tiuGfspdhy; cs;silf;fg;gl;l gug;gsT  4
3

 rJu myFfs; vdf; fhl;Lf.
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7. x = t2,  y = at3 − t2  
vd;Dk; rkd;ghLfspdhy; xU tisap tiuaWf;fg;gLfpd;wJ;  ,q;F a ∈ R+

 . 

tisap kPJ t = 1, t = −1  Mfpatw;wpdhy; jug;gLk; Gs;spfspy; tiuag;gLk; njhlypfs; xd;Wf;nfhd;W 

nrq;Fj;jhdit vdpd;> a ,d; ngWkhdj;ijf; fhz;f.
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 .......................................................................................................................................................................

 8. A = (2, −1),  B = (4, −3) vdf; nfhs;Nthk;. AB  ,d; nrq;Fj;J ,U$whf;fp kPJ C = (3t, − t),                    
t ∈ R cs;sJ. t ,d; ngWkhdj;ijf; fz;L> ACBD xU rha;rJukhf ,Uf;FkhW Gs;sp D ,d; 

Ms;$Wfisf; fhz;f. 
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9. Ms;$w;W mr;Rfisj; njhl;Lf;nfhz;L NfhL 3x − 4y   + 12 = 0   
IAk; njhLk; tl;lj;jpd; 

rkd;ghl;ilf; fhz;f.  
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10. cot α −  tan α  =  2 cot 2α vdf; fhl;Lf.  

 ,jpypUe;J> tan α + 2 tan 2α + 4 tan 4 α + 8 cot 8 α  = cot α vdf; fhl;Lf. 
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gFjp B

11.  (a) ,Ugbr; rkd;ghL  ax2  +  bx  +  c = 0 ,w;Fg; nghUe;Jk; %yq;fs; ,Ug;gjw;fhd epge;jidia  

  a, b. c Mfpatw;wpd; rhu;gpw; fhz;f.

rkd;ghL   a
x + c 

  b
x − c 

 k
2x  

+ = I ,Ugbr; rkd;ghlhf vLj;Jiuf;f. mr;rkd;ghl;bw;Fg;  

nghUe;Jk; %yq;fs; ,Uf;FkhW cs;s  k ,d; ngWkhdq;fs; k1,  k2 vdpd;> =k1 − k2   
 √ ab4  

vdf; fhl;Lf; ,q;F c ≠  0'

     (b) f(x)  =  x2 +  6x  + 20 +  λ(x2  − 3x  − 12), x ∈ R vdf; nfhs;Nthk;; ,q;F λ  xU gukhdk;.  

   (i)  f(x)  Xu; Vfgupkhzg; gy;YWg;gpahf ,Uf;FkhW λ ,d; ngWkhdj;ijf; fhz;f.

   (ii) rkd;ghL  f(x) = 0  ,d; %yq;fs; gUkdpy; rkkhfTk; Fwpapy; vjpuhfTk; ,Ug;gpd;> λ ,d;  

   ngWkhdj;ijf; fhz;f. 

   (iii)  f(x) Xu; ,Ugbg; gy;YWg;gp vdf; nfhz;L mJ tbtk;  f(x) = h  − b (x  −  a)2 Mf   

   ,Uf;FkhW a, b, h  Mfpa cWg;Gfis λ ,d; rhu;gpw; fhz;f. 

    f(x) ,w;F x  = 2  ,y; xU kpfg; ngupa ngWkhdk; ,Ug;gpd;> λ ,d; ngWkhdj;ijf;   

   fz;L> f(x) ,d; kpfg; ngupa ngWkhdj;ijAk; fhz;f. 

12.  (a) l, k  vd;Dk; nka; Neu; khwpypfSf;Fr; rkdpyp  l − 5x    < kx − 3     Ij; jpUg;jpahf;Fk; x ,d; 
nka;g; ngWkhdj; njhil {x  −2 < x < 4/9} MFk;. xNu cUtpy;  y = l − 5x    "  y = kx − 3     
vd;Dk; tiuGfspd; gUk;gb tupg;glq;fis tiue;J  l, k Mfpatw;wpd; ngWkhdq;fisf; 

fhz;f.  

(b) xU Kbtpy; njhlu; Σ 
r = 1

∞ 
Ur ,d; Kjy; n  cWg;Gfspd; $l;Lj;njhif 

  3n
2n +1

;  n = 1, 2, 3 ....  ,k;Kbtpy; 

njhlu; xUq;Ffpd;wnjdf; fhl;b> mjd; $l;Lj;njhifiaf; fhz;f.  Ur
 Ij; Jzpe;J> mjpypUe;J> 

Kbtpy; njhlu; Σ 
r = 1

∞  
r2Ur ,d; Kbtpy; njhlupd; Kjy; n cWg;Gfspd; $l;Lj;njhif  3n (n + 1)

2(2n + 1)
vdf; fhl;Lf. ,j;njhlu; xUq;Ffpd;wjh? ckJ tpilia epWTf.   

                 

13.  (a) [ ] 3    p

−2  −3
A  =   vdf; nfhs;Nthk;.  p ∈ R  MFk;. jhak;  A ,d; xU Neu;khW jhak; cs;sjhf 

,Ug;gjw;F p  ,w;F ,Uf;fj;jf;f ngWkhdq;fisf; fhz;f. 

  A−1 =   A  
Mf ,Uf;FkhW khwpyp p iaf; fz;L> mjpypUe;J> BC = 0  Mf ,Uf;FkhW> tupir 2 

Md g+r;rpaky;yhj B, C Mfpa ,U jhaq;fisg; ngWf. 0 MdJ tupir 2 Md xU g+r;rpaj; 

jhak; MFk;.

     (b)   rpf;fnyz; Z  ,d; cld;Gzup Z  ,dhy; fhl;lg;gLfpd;wJ. 
    (i) ZZ   = Z 

2
vdf; fhl;Lf.   

    (ii)   Z1 " Z2  vd;gd ,U rpf;fnyz;fs; MFk;.  Z1 Z2 Z1   Z2 =  vdf; fhl;Lf.  

    (iii)  Z1 " Z2  Mfpa ,U rpf;fnyz;fSf;Fk;  −Z1 Z22

  2 − Z1 Z2

 =  1" Z2  ≠  1 MFk;. 

         Z1  =  2  vdf; fhl;Lf.
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   (c) Mfz; tupg;glj;jpy; Gs;sp P ,dhy; rpf;fnyz; Z fhl;lg;gLfpd;wJ.  Z  − 3   < 2 MfTk; Arg 
(Z  − 3) = π3  MfTk; ,Uf;FkhW P ,d; xOf;if tiuf.

14.  (a) 0 < x < π  ,w;F y = (sin x)x vdf; fUjp>  dy
dx

If; fhz;f.

(b) xU jhq;fpapd; fdtsT 45π fd myFfs; Mf ,Uf;f Ntz;Lk; vdTk; mJ mbia cila 

xU nrt;tl;l cUisiaAk; mjd; jpwe;j Kidapy; ntspNa ePl;bapUf;Fk; Xu; miuf;Nfhs 

%biaAk; nfhz;bUf;f Ntz;Lk; vdTk; jhq;fpapd; Nkw;gug;gpd; gug;gsT Fiwe;jgl;rkhf 

,Uf;f Ntz;Lk; vdTk; jPu;khdpf;fg;gl;lJ. cUisapd; cauk; y myFfs; vdTk; mbapd; 

Miu x vdTk; nfhz;L jhq;fpapd; Nkw;gug;gpd; gug;gsT A = 3πx2 +  2πxy (rJu myFfs;) 

vdTk;  y  = 45
 

2x
3x2 −  (myFfs;) vdTk; fhl;Lf.  

   NkYk; A Fiwe;jgl;rkhf ,Uf;Fk; y ,d; ngWkhdj;ijf; fhz;f.

(c) x ≠ ± 1 ,w;F  f(x) =      a(x − 1)2
     b
(x + 1)+  vdf; nfhs;Nthk;. a, b Mfpad nka;k; khwpypfs; 

MFk;. tiuG y = f(x) ,w;F (0, 2) ,y; xU jpUk;gw; Gs;sp cz;nldj; jug;gl;Ls;sJ. a, b 

Mfpatw;iwf; fz;L (0, 2) MdJ xNu jpUk;gw; Gs;sp vdf; fhl;Lf. jpUk;gw; Gs;spiaAk; 

mZFNfhLfisAk; njspthff; fhl;b y = f(x) ,d; tiugpd; gUk;gbg; glj;ij tiuf. 

,jpypUe;J> f   (x) ,d; tiugpd; xU gUk;gbg; glj;ij tiuf.
     

15.  (a) Xu; cfe;j gpujpaPl;ilg; gad;gLj;jp 

  ∫             1(2 + x)      (2 − x)

1

0

=1/ 2 3/ 2 2
1√ 3 −dx  

   
  vdf; fhl;Lf.

     (b)   G(x)  =  1
(x + 2) (x2 + 8)

 Ig; gFjpg; gpd;dq;fisf; nfhz;L vLj;Jiuf;f.  

   g(x) =  
24
1( [( [1

12 √2
tan−1 x

2 √2
+ + Cln (x + 2)2

  x2+ 8
vd;gij ca;j;jwpf; ,q;F C MdJ  

  Xu; vNjr;ir khwpypAk; g MdJ g/(x) = G(x)  MfTs;s xU rhu;Gk; MFk;.   

   (c)    In  =   ∫ xn  sin x  dx vdpd;> In   + n (n − 1) In − 2
  = xn − 1  (n sin x  − x cos x)  vdf; fhl;Lf.

   

16.  (a) a1x + b1y + c1 = 0  " a2 x + b2 y + c2  = 0  vd;Dk; rkhe;jukhy;yhj Neu;NfhLfSf;fpilNa cs;s 

Nfhz ,U$whf;fpfspd; rkd;ghLfisf; fhz;f.

  4x + y + 3 = 0  " x + 4y − 3 = 0  vd;Dk; Neu;NfhLfSf;fpilNa cs;s Nfhz ,U$whf;fpfspd; 

kPJ xU rJuj;jpd; ,U gf;fq;fs; cs;sd. rJuj;jpd; Xu; cr;rp (0, 2)  MFk;. mj;jifa 

,U rJuq;fs; ,Uf;fpd;wd vdf; fhl;b> mt;tpU rJuq;fspdJk; gf;fq;fspd; rkd;ghLfisf; 

fhz;f.

     (b) tl;lk; S1 ≡ x2  + y2 − 2x + 4y − 3 = 0 MdJ tl;lk S  = 0 I ,U$wpLfpd;wJ. Gs;sp (1, 1) MdJ 

S  = 0 kPJ ,Uf;Fnkdpd;> mt;tl;lj;jpd; ikaj;jpd; xOf;F xU tl;lk; vdf; fhl;b> mjd; 

ikaj;ijAk; MiuiaAk; fhz;f.
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17.  (a) ahjhapDk; xU Kf;Nfhzp ABC ,w;F tof;fkhd Fwpg;gPl;by; a = b cos C +  c cos B vdf; 
fhl;Lf.

  ,jpypUe;J> cos A  =  b2+ c2 −  a2 

      2bc 
  vd;gij ca;j;jwpf.

  a, b, c  Mfpad xU $l;ly; tpUj;jpapy; ,Uf;Fnkdpd;> cos A  + cos C + 2cos B = 2 vd;gijAk; 
A − C
   2

cos  = 2 sin B
2( )   vd;gijAk; ca;j;jwpf.

    (b) 0 < x,  y < π2   MfTk;  sin x >  cos y MfTk; ,Ug;gpd;>  x + y > π2   vd epWTf. 

    (c) f(x)  = 3 cos2 x + 8 sin x cos x − 3 sin2 x I tbtk;  f(x)  = A sin (2 x + α) ,y; vLj;Jiuf;f; 

,q;F A > 0 " α xU $u;q; Nfhzk;.   

   ,jpypUe;J>  f(x) = 5
2

 ,d; nghJj; jPu;itf; fhz;f.

   − π
2

 ≤  x  ≤  π2  ,w;F y = f(x)  ,d; tiugpd; gUk;gb tupg;glj;ij tiuf.

*   *   *



                                      

mwpTWj;jy;fs;

*  gFjp A ,d; vy;yh tpdhf;fSf;Fk; tpil vOJf.

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

gFjp A

1. jpzpT 2m tPjk; cs;s P, Q vd;Dk; ,U  Xu; Jzpf;iffs; Xu; ,Nyrhd kPs;jd;ikapd;wpa ,ioapd; 

,U EdpfSlDk; ,izf;fg;gl;L> ,io Xu; xg;gkhd epiyahd fg;gpf;F Nkyhf mDg;gg;gl;Ls;sJ.  

njhFjp GtpaPu;g;gpd; fPo; RahjPdkhfj; njhq;fpf; nfhz;L ,io ,Wf;fkhfTk; fg;gpAld; njhLifAwhj 

,iog; gFjpfs; epiyf;Fj;jhfTk; ,Uf;FkhW ehg;gj;jpy; ,Uf;fpd;wJ. Jzpf;if P ,ypUe;J cauk;  
h ,y; nkJthf tpLtpf;fg;gl;l jpzpT m I cila NtnwhU Jzpf;if P cld; Nkhjp ,ize;J 

nry;yj; njhlq;Ffpd;wJ. njhFjp> ,aq;fj; njhlq;Fk; Ntfk;> mjpu;T Mfpatw;wpd; tpisthf 

,ioapy; cz;lhFk; fzj;jhf;F ,Oitiaf; fhz;f.

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

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

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

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

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

2. xU gk;gpapd; %yk; 4 m cauj;jpw;F ePu; nfhz;L nry;yg;gl;L 8 m s−1 tPjj;jpy; ntspNaw;Wfpd;wJ. 
Fohapd; FWf;Fntl;Lg; gug;gsT 0.005 m2 vdpd;> gk;gpapd; tYitf; fhz;f. 

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

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

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

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

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

 .......................................................................................................................................................................
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3. xU Jzpf;if xU Gs;sp O ,ypUe;J Ntfk; u ,y; fpilAld; Nfhzk; θ ,w; rha;e;J GtpaPu;g;gpd; 
fPo; xU epiyf;Fj;Jj; jsj;jpy; vwpag;gLfpd;wJ. xU Neuk; T ,w;Fg; gpd;du; mJ Kjy; vwpifj; 

jpirf;Fr; nrq;Fj;jhf ,aq;Ffpd;wJ. v = u + at  Ig; gad;gLj;jp xU fhtp Kf;Nfhzpia 

tiutjd; %yk; T =  ug  cosecθ vdf; fhl;Lf.

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

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

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

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

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

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

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

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

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

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

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

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

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

4. m, km vd;Dk; jpzpTfis cila ,U xg;gkhd rk kPs;jd;ikf; Nfhsq;fs; KiwNa 5u, u vd;Dk; 

Ntfq;fSld; Xu; xg;gkhd fpilj; jsj;jpNy vjpu;j; jpirfspy; nrd;W vspjhf NkhJfpd;wd. 

NkhJiff;Fg; gpd;du; ,U Nfhsq;fspdJk; Ntfq;fs; mtw;wpd; Kjy; Ntfj;jpd; gUkdpy; 

miuthrpahf ,Uf;Fk; mNj Ntis jpirapy; vjpuhdit. k ,d; ngWkhdk;> Nfhsq;fSf;fpilNa 

cs;s kPsikTf; Fzfk;> NkhJif fhuzkhf xU Nfhsj;jpd; kPJ cz;lhFk; fzj;jhf;F 

Mfpatw;iwf; fhz;f.

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

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

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

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

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

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

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

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

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

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

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

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

 .......................................................................................................................................................................
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5. a  = 2i + 3j  " b  = λi + μj MFk;; ,q;F λ, μ  Mfpad nka;k; khwpypfSk; μ > 0 ck;  i " j  Mfpad 

tof;fkhd myFf; fhtpfSk; MFk;.  b  = 1 MfTk; a, b Mfpa ,U fhtpfSk; xd;Wf;nfhd;W 

nrq;Fj;jhditahfTk; ,Ug;gpd;> λ " μ Mfpa khwpypfisf; fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

6. w epiwAs;s xU nghUisf; fpilAld; Nfhzk; α ,w; rha;e;j xU fulhd jsj;jpd; kPJ itj;J 
cau;e;jgl;rr; rupTf; NfhL topNa kl;Lkl;lhf Nky;Nehf;fp ,aq;fr; nra;tjw;Fg; gpuNahfpf;f 

Ntz;ba kpfr; rpwpa tpiriaf; fhz;f. nghUSf;Fk; jsj;Jf;Fk; ,ilNa cs;s cuha;Tf; 

Nfhzk; λ MFk;.   

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

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

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

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

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

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

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

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

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

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

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

 .......................................................................................................................................................................
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7. ,U gps;isfs; Xu; ,yf;fpw;Fr; RLtjw;fhd epfo;jfTfs; KiwNa 1
3
 " 1

4
 MFk;. ,UtUf;Fk; xU 

jlit tPjk; RLtjw;fhd tha;g;G toq;fg;gLfpd;wJ.

(i) nrg;gkhf xUtu; khj;jpuk; ,yf;fpw;Fr; RLtjw;fhd epfo;jfT>

(ii) nrg;gkhf xUtu; khj;jpuk; ,yf;fpw;Fr; RLthnudpd;> mtu; Kjyhtjhfr; RLgtuhf 

,Ug;gjw;fhd epfo;jfT

Mfpatw;iwf; fhz;f.

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

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

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

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

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

8. A, B vd;Dk; ,U epfo;r;rpfs; gpd;tUk; epge;jidfisj; jpUg;jpahf;Fnkdpd;> P(A  B) If; fhz;f.  

(i) A epfOk;NghJ B epfohikf;fhd epfo;jfT 0.2 MFk;.

(ii) B epfOk;NghJ A epfohikf;fhd epfo;jfT 0.1 MFk;. 

(iii) A, B Mfpa ,U epfo;r;rpfSk; epfohikf;fhd epfo;jfT 0.6 MFk;.
 
 
 .......................................................................................................................................................................
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 .......................................................................................................................................................................
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9. {2, 3, 4, 5, 6, 7, 8} vd;Dk; Nehf;fy;fspd; ,il> epak tpyfy; Mfpad KiwNa 5, 2  MFk;. 

mtw;iwg; gad;gLj;jpg; gpd;tUk; Nehf;fy;fspd; ,iliaAk; epak tpyfiyAk; fhz;f.  

(i) {12, 13, 14, 15, 16, 17, 18} 
 (ii) {20, 30, 40, 50, 60, 70, 80}
 (iii) {2a + b,  3a + b,  4a + b,  5a + b, 6a + b, 7a + b, 8a + b}; ,q;F a, b Mfpad khwpypfs;.

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

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

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

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

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

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

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

10. ui  =  i  
− 35 

    a 
vdf; nfhs;Nthk;; ,q;F a  xU khwpyp. x ,dhy; fhl;lg;gLk; guk;gypd; ,il 33 MFk;.

  u ,d; kPbwd; guk;gy; fPNo cs;sJ.  

  

    ui   − 
3 −

 
2 −

 
1     0 1 2

fi 5 10 25 30 20 10
 

  x ,dhy; fhl;lg;gLk; tFg;ghapilfisf; fz;L guk;giy vOJf.

 
 .......................................................................................................................................................................
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 .......................................................................................................................................................................
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gFjp B

11.  (a) P, Q  vd;Dk; ,U nghUs;fs; KiwNa −2i − 2j " 2i + 8j  vd;Dk; jhdf; fhtpfisf; nfhz;l A, B  

vd;Dk; ,U Gs;spfspypUe;J   i + 25j " ai + 20j  vd;Dk; njhlf;f Ntfq;fSld; GtpaPu;g;gpd; fPo; 

vwpag;gLfpd;wd. mtw;wpd; fpil> epiyf;Fj;J ,af;fq;fSf;fhd Ntf - Neu tiuGfis tiue;J> 

mjpypUe;J> mit NkhJnkdpd; NkhJtjw;F vLf;Fk; Neuj;ijAk; a ,d; ngWkhdj;ijAk; fhz;f. 

     (b) xU fg;gy;  fpof;if Nehf;fpr; rPuhd fjp u cld; nry;fpd;wJ. fg;gypypUe;J Gwg;gLk; 

xU  tpkhdk; xU jPTf;Fr; nrd;W cldbahfj; jpUk;gpf; fg;gYf;F tUfpd;wJ. tpkhdk; 

mjd; nkhj;jg; gwg;G Neuj;jpy; fg;gy; njhlu;ghfj; njw;fpypUe;J Nfhzk; α fpof;Nf vd;Dk; 

jpirapy; cs;s xU fpilf; Nfhl;Lg; ghijapy; rPuhd fjp v  cld; nry;fpd;wJ. tpkhdj;jpd; 

NghFk;> jpUk;gp tUk; gwg;GfSf;F Ntf Kf;Nfhzpfis xNu cUtpy; tiuf. jPtpypUe;J 

Njhw;Wfpd;wthW gwg;G Neuj;jpy; tpkhdj;jpd; Ntfj;jpd; jpir Nfhzk; π/2 ,dhy; jpUk;Gnkdpd;> 

v = u  vdf; fhl;b tpkhdj;jpd; gazj;jpw;F vLf;Fk; nkhj;j Neuk;    2d
u cos α 

vdTk; fhl;Lf; ,q;F 

d MdJ jPTf;Fk; fg;gy; nry;Yk; ghijf;FkpilNa cs;s kpff; FWfpa J}uk; MFk;.
 

12.  (a) cs;shiu a I cila Xu; xg;gkhd epiyj;j nghs; Nfhsj;jpy; MfTk; fPNo cs;s Gs;spapy; 

itf;fg;gl;Ls;s jpzpT m I cila xU Jzpf;if fpil Ntfk; u cld; vwpag;gLfpd;wJ. 

Jzpf;if ikak; O mlq;fpAs;s epiyf;Fj;Jj; jsj;jpy; ,aq;Ffpd;wJ; ,q;F  u2 >  2ag' 
,j;Jzpf;if Nfhsj;jpd; kPJ ,Uf;Fk; Gs;sp A ,y; Nfhs Nkw;gug;gpypUe;J ntspNaWtjhfTk; 
OA Nkd;Kf epiyf;Fj;Jld; Mf;Fk; $u;q;Nfhzk; α MfTk; ,Ug;gpd;> 

u2 −  2ag 
  3ag  

cos α  =  
vdf; fhl;b> mjpypUe;J>  u2 <  5ag vdf; fhl;Lf. 

  NkYk; cos α =  
√ 3

1   vdj; jug;gl;bUg;gpd;> Jzpf;if ikak; O ,D}lhfr; nry;fpd;wJ vdTk; 

fhl;Lf.

  

      (b)   

O B

C

x

y

θ

A

P Q

Nkw;Fwpj;j cUtpy; fhl;lg;gl;Ls;s jpzpT  5m MfTk; epiyf;Fj;J ntl;L ACB xU nrq;Nfhz 

Kf;NfhzpahfTk; tanθ = 4
3 MfTk; cs;s Mg;G mb AB  Xu; xg;gkhd fpilj; jsj;ijj; 

njhLkhW itf;fg;gl;Ls;sJ. jpzpT m 5tPjk; cs;s P, Q  vd;Dk; ,U Jzpf;iffisj; 

njhLf;Fk; xU ePl;lKbahj ,io C ,y; nghUj;jg;gl;Ls;s xU epiyj;j ,Nyrhd xg;gkhd 
rpwpa fg;gpf;F Nkyhf mDg;gg;gl;L>  mj;Jzpf;iffs; AC, BC Mfpa xg;gkhd Nkw;gug;Gfisj; 

njhLkhW itf;fg;gl;L> njhFjp nkJthf tpLtpf;fg;gLfpd;wJ. Neuk; t  ,w;Fg; gpd;du; xU 
epiyj;j Gs;sp O ,ypUe;J Mg;Gf;F cs;s J}uk; x MfTk; C  ,ypUe;J Jzpf;if P  ,w;F 
cs;s J}uk; y MfTk; ,Ug;gpd;> Vfgupkhz ce;jf; fhg;G tpjpiaAk; rf;jpf; fhg;G tpjpiaAk; 

gad;gLj;jp>

   (i)     y

.

x

.

= 5

   (ii) 35x

.2
+ 10y

.2
− 14x

.

y

.

−2gy  =  khwpyp 
   vdf; fhl;Lf.  

   ,jpypUe;J> Mg;gpd; Mu;KLfy; g1
43

 vdTk; ,ioapd; ,Oit mg 
43
30  vdTk; fhl;Lf. 
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13. jpzpT m I cila xU Jzpf;if ,aw;if ePsk; a IAk; kPs;jd;ik kl;L 2mg IAk; cila 

Xu; ,Nyrhd ,ioapd; xU EdpAld; ,izf;fg;gl;Ls;sJ. ,ioapd; kw;iwa Edp fpilAld; 

30° ,w; rha;e;j Xu; xg;gkhd jsj;jpy; cs;s xU epiyj;j Gs;sp O ,w; nghUj;jg;gl;Ls;sJ. 
Jzpf;if rha;jsj;jpd; kPJk; ,io mjpAau; rupTf; NfhL topNaAk; cs;sd. ,ioapd; ePsk; 

2a Mf ,Uf;Fk; tiuf;Fk; Jzpf;if rha;jsj;jpd; kPJ O  ,ypUe;J mjpAau; rupTf; NfhL 

topNa ,Of;fg;gl;L nkJthf tpLtpf;fg;gLfpd;wJ. Neuk; t Mf ,Uf;Fk;NghJ ,ioapd; ePl;rp 

x vdf; nfhs;Nthk;. Jzpf;ifapd; ,af;fj;jpw;F ePl;rp x MdJ rkd;ghL x

..

 = 
a
2g x −  4

a )(−   Ij; 

jpUg;jpahf;Ffpd;wJ vdf; fhl;Lf. 

 Nkw;Fwpj;j rkd;ghl;bd; jPu;T tbtk; x =  +  
4
a A cos ωt  +  B sin ωt ,y; cs;snjdf; fUjpf;nfhz;L> 

A, B, ω  Mfpa khwpypfspd; ngWkhdq;fisf; fhz;f. 

 ,jpypUe;J> Jzpf;ifapd; ,af;fk; vspa ,ir ,af;fkhf ,Uf;Fk;NghJ ,af;fj;jpd; ikaj;ijAk; 

tPr;rj;ijAk; fhz;f. Jzpf;if Kjypy; ,aw;if ePsj;jpw;F tUk;NghJ mjd; fjp  √ ag  vdf; 

fhl;Lf. 

 tpLtpj;j fzj;jpypUe;J Neuk; [π − cos−1 (1/3) + 2√2 ] 2g
a√   ,w;Fg; gpd;du; Jzpf;if O ,w;F 

tUfpd;wJ vdTk; fhl;Lf. ,ioapd; ePsk; cau;e;jgl;rkhf ,Uf;Fk;NghJ ,ioapd; ,Oitiaf; 

fhz;f. 

  

14.  (a) a, b, c vd;gd myFf; fhtpfs; MFk;. 

(i) a + 2b, 5a − 4b vd;Dk; fhtpfs; xd;Wf;nfhd;W nrq;Fj;jhdit vdpd;> a, b Mfpa  

,U  fhtpfSf;FkpilNa cs;s Nfhzj;ijf; fhz;f.

(ii) + + ≤  9a b−
2 b c −

2 c a −
2

 vdf; fhl;Lf. 
    

 (b) A B C D vd;gJ xU gf;fj;jpd; ePsk; 2m MfTs;s xU rJuk; MFk;. mjpy; 3 N, 2  N, 4 N, 
  8 N,  5√2 N " 2√2  N tpirfs; KiwNa BA,  BC,  DC,  DA,  AC " BD  topNa jhf;Ffpd;wd. 

(i) tpirj; njhFjp ehg;gj;jpy; ,Ug;gjw;Fg; gpuNahfpf;f Ntz;ba tpirapd; gUkd;> 

jpir> jhf;ff; NfhL Mfpatw;iwf; fhz;f.

(ii) ABC ,d; Nghf;fpy; jhf;Fk; 39 N m ,izahf xLf;Ftjw;Fr; Nru;f;f;g;gl Ntz;ba 

tpirapd; gUkd;> jpir> jhf;ff; NfhL Mfpatw;iwf; fhz;f. 

(iii) tpirj; njhFjpia B ,y; jhf;Fk; xU jdp tpirahf xLf;Ftjw;Fj; njhFjpAld; 
Nru;f;fg;gl Ntz;ba tpir ,izapd; gUkidAk; mjd; Nghf;ifAk; fhz;f.

15. (a) AB,  BC  vd;gd ePsj;jpw; rkkhd epiw W tPjk; cs;s 2 rPuhd Nfhy;fs; MFk;. ,it  B  

,y; xg;gkhf ,izf;fg;gl;bUf;Fk; mNj Ntis A ,y; xU epiyf;Fj;Jr; Rtupy; cs;s 

xU Gs;spapy; gpizf;fg;gl;L B ,w;Ff; fPNo C ,Uf;FkhW njhFjpahdJ C ,y; RtupypUe;J 
mg;ghy; fpilahfg; gpuNahfpf;fg;gLk; xU tpir W ,dhy; ehg;gj;jpy; Ngzg;gLfpd;wJ.

(i) BC ,d; fPo;Kf epiyf;Fj;Jld; cs;s rha;T  tan −1  2" 

(ii) B ,y; cs;s kWjhf;fk; √2 W; fpilAld; mjd; rha;T 45°" 

(iii) AB ,d; fPo;Kf epiyf;Fj;Jld; cs;s rha;T tan −1  (2/3)"

(iv) A ,y; cs;s kWjhf;fk; √5 W ; mJ fpilAld; tan −1 (2) Nfhzj;jpw; rha;e;Js;sJ

vdf; fhl;Lf. 
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    (b)  DC

EA

B

5 N 10 N 

  VO ,Nyrhd Nfhy;fis xg;gkhf ,izg;gjd;%yk; rl;lg;gly; ABCDE mikf;fg;gl;Ls;sJ. mjpy; 

AB = AE = BE = BC = CE = CD MFk;. A ,y; RahjPdkhfg; gpizf;fg;gl;bUf;Fk; ,r;rl;lg;gly; 

AE ck; BCD  ck; fpilahf ,Uf;FkhW E ,y; gpuNahfpf;fg;gLk; xU epiyf;Fj;J tpirapd; 
%yk; xU epiyf;Fj;Jj; jsj;jpNy ehg;gj;jpy; cs;sJ. D, C Mfpa %l;Lfspy; KiwNa 5 N, 10N 

Rikfs; njhq;ftplg;gl;Ls;sd. 

(i) E ,y; gpuNahfpf;fg;gLk; epiyf;Fj;J tpiriaf; fhz;f. 

(ii) gpizay; A ,y; cs;s kWjhf;fj;jpd; epiyf;Fj;Jf; $iwAk; fpilf; $iwAk; 

fhz;f. 

(iii) Nghtpd; Fwpg;gPl;ilg; gpuNahfpg;gjd; %yk; xt;nthU NfhypdJk; jifg;igf; fz;L 

mJ ,Oitah> cijg;gh vdj; jPu;khdpf;f. 

 

16.   (a)  ikak; O IAk; Miu a IAk; jpzpT w  IAk; cila xU rPuhd jpz;k miuf;Nfhsj;jpd; 

jpzpT ikaj;jpd; mikitf; fhz;f. 

 (b) ,jpypUe;J> Nkw;Fwpj;j jpz;k miuf;Nfhsj;jpd; Miu ka (k < 1) I cila> Gs;sp O it 

ikakhff; nfhz;l xU jpz;k miuf;Nfhsj;ij mfw;Wk;NghJ vQ;rpapUf;Fk; nghUspd; 

jpzT ikaj;jpw;F O ,ypUe;J cs;s J}uk; 3a (1 + k2) (1 + k)
 8 (1 + k + k2)

 vdf; fhl;Lf. 

 (c) mfw;wpa jpz;k miuf;Nfhsg; gFjpia cUtpy; cs;sthW vQ;rpa gFjpAld; ,izj;J 

xU Nru;j;jpg; nghUs; nra;ag;gLfpd;wJ.                  

  (i)     mfw;wpa gFjpapd; jpzpT nkhj;jj; jpzptpy; k3 
vdf; fhl;Lf.         

 (ii) Nru;j;jpg; nghUspd; jpzpT ikaj;jpw;F O ,ypUe;J cs;s       

A

C

O

B

D

  J}uj;ijf; fhz;f.

(iii)  Nru;j;jpg; nghUspd; ngupa miuf;Nfhsg; gFjpapd; 

tisgug;gpd; ahjhapDk; xU Gs;sp Xu; xg;gkhd fpil 

Nkiriaj; njhLkhW ehg;gj;jpy; ,Ug;gjw;F  k2= 
√2
 1  

Mf ,Uf;f Ntz;Lk; vdf; fhl;Lf.  

17.   (a) Foe;ijfs; kUj;Jtkid xd;wpy; cs;s gjpNtLfisg; gFg;gha;T nra;Ak;NghJ 

kUj;Jtkidapy; rpfpr;ir ngWk; Mz; gps;isfspilNa xUtu; vOkhw;whfj; 

njupe;njLf;fg;gl;Lg; gpd;tUk; A, B, C vd;Dk; epfo;r;rpfs; gw;wpa rpy epfo;jfTfs; 

ntspg;gLj;jg;gl;ld.

  A  :  Foe;ijf;Fj; njha;T cs;sJ.

  B  :  Foe;ijf;Fj; jiyapy; NehT cs;sJ.

    C  :  Foe;ijf;F tapw;wpy; NehT cs;sJ.

   A, B, C Mfpa epfo;r;rpfs; jk;Ks; rhuhjit vdTk;  P(A) = 0.1, P(A∪B) = 0.37, P(C) = 0.2  
  vdTk; jug;gl;Ls;sJ.
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 (i) P(B) = 0.3  vdf; fhl;Lf.
 (ii) P(B' | A') If; fhz;f.  A' " B' Mfpad KiwNa A, B Mfpatw;wpd; epug;gpfs; MFk;. 

 (iii)  Foe;ijf;F tapw;wpy; NehT ,Ue;jNghjpYk; jiyapy; NehTk; njha;Tk; ,y;yhikf;fhd 

epfo;jfitf; fhz;f.

 (iv) Foe;ij Nkw;Fwpj;j Neha;fspy; xd;wpdhy; khj;jpuk; gPbf;fg;gl;Ls;sJ vdj; 

jug;gl;bUg;gpd;> mJ njha;tpdhy; gPbf;fg;gl;bUg;gjw;fhd epfo;jfitf; fhz;f.

(b)   (i) x1,  x2, ... ,  xn vd;Dk; ngWkhdq;fspd; ,il  x I tiuaWf;f. 

  xU jtizg; guPl;irapy; 28 gps;isfs; fzpjj;jpw;Fg; ngw;w Gs;spfs; A, B  Mfpatw;wpdhy; 

Fwpg;gplg;gLfpd;wd. A ,dhy; Fwpf;fg;gl;l 7 gps;isfspd; Gs;spfs; fPNo jug;gl;Ls;sd.

  28,   56,  23,  94,  08,   05,   13 

 vQ;rpa 21 gps;isfspd; Gs;spfs; B ,dhy; Fwpf;fg;gl;ld. mg;Gs;spfspd; $l;Lj;njhif 

846 MFk;.

(α)  28 gps;isfspdJk; Gs;spfspd; ,iliaf; fzpf;f.    

 A Gs;spfisf; Fwpf;Fk;NghJ ,U Gs;spfs; khwpapUe;jd. 49 Gs;spfSf;Fg; gjpyhfg; 

gpioahf 94 ck; 50 Gs;spfSf;Fg; gjpyhfg; gpioahf 05 ck; Fwpg;gplg;gl;bUg;gjhfg; 

gpd;du; mtUf;Fg; Gyg;gl;lJ. A ,y; ,t;tpU gpioahd Gs;spfSk; jpUj;jg;gl;ld.

     (β) ,g;Gs;spfspd; khw;wk; ,il kPJ nry;thf;Fr; nrYj;Jfpd;wjh? fhuzq; fhl;Lf. 

         (ii)   x1,  x2, ...,  xn  vd;Dk; ngWkhdq;fspd; epak tpyfy; s I tiuaWj;J   s2  = Σ r = 1

n

xr
2  

n 
− x 2

   

  vdf; fhl;Lf. 

X, Y vd;gd KiwNa 20 vz;fSk;; 10 vz;fSk; ,lk;ngWk; ,U %l;lw;w njhilfs; 

vdf; nfhs;Nthk;. X  ,y; cs;s vz;fspd; $l;Lj;njhif 320 Mf ,Uf;Fk; mNj Ntis 

mtw;wpd; tu;f;fq;fspd; $l;Lj;njhif 5840 MFk;. Y ,y; cs;s vz;fspd; $l;Lj;njhif 130 
Mf ,Uf;Fk;. mNj Ntis mtw;wpd; tu;f;fq;fspd; $l;Lj;njhif 2380 MFk;. X " X ∪ Y 

Mfpatw;wpd; ,iliaAk; epak tpyfiyAk; fzpf;f. 

*   *   *
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