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mwpTWj;jy;fs; 

 gFjp - A ,d; vy;yh tpdhf;fSf;Fk; tpil vOJf. xt;nthU tpdhTf;Fk; 
tpilfisj; jug;gl;l ,lj;jpy; vOJf. Nkyjpf ,lk; Njitg;gLnkdpd;> ePu; 
Nkyjpfj; jhs;fisg; gad;gLj;jyhk;. 

 gFjp - B ,y; cs;s 7 tpdhf;fspy; tpUk;gpa 5 tpdhf;fSf;Fkhj;jpuk; 
tpilvOJf. 

 xJf;fg;gl;lNeuk; Kbtile;jJk; gFjp A MdJ gFjp B apw;F NkNy 
,Uf;ff;$bajhf ,U gFjpfisAk; ,izj;Jg; guPl;ir kz;lg 
Nkw;ghHitahsuplk; ifaspf;f. 

 tpdhj;jhspd; gFjp B ia khj;jpuk; guPl;ir kz;lgj;jpypUe;J ntspNa vLj;Jr; 
nry;tjw;F mDkjpf;fg;gLk;. 
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gFjp – I A 

1. fzpjj;njhFj;jwpTf; Nfhl;ghl;ilg; gad;gLj;jp vy;yh n𝜖Z+ ,w;Fk; 3n - 1 MdJ 2 

,dhy; tFgLnkdf; fhl;Lf. 
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2. 𝑦 =  |2𝑥 –  1|, 𝑦 =  𝑥 Mfpatw;wpd; tiuGfis xNu tupg;glj;jpy; gUk;gbahf tiuf. 

rkdpyp 2x – 1 x Ij; jpUg;jpg;gLj;Jk; x ,d; nka;g;ngWkhdq;fisf; fhz;f. 

,jpypUe;J> rkdpyp 2x – 1  x Ij; jPu;f;f. 
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3. x, y, 𝑧 𝜖 R+ ,w;F  
log 𝑥

3
 =  

log 𝑦

4
 = 

log 𝑧

7
vdpd; x2 z2= y5 vdf; fhl;Lf.   
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4. k  o ,w;F f(x) = kx2 – 2x + k vdf; nfhs;Nthk;. f(x) = 0 vd;w rkd;ghl;bw;F Neuhd 

nka;%yq;fs; ,Ug;gpd; k ,d; ngWkhdq;fisf; fhz;f. 
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5. 
lim

𝑥 0
  

[(𝑎−3)3𝑥−𝑡𝑎𝑛𝑥]𝑠𝑖𝑛3𝑥

𝑥2
 = 0  vdpd; khwpyp 𝑎 apd; ngWkhdj;ijf; fhz;f. 
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6. ePs;tisak; 
𝑥2

𝑎2 + 
𝑦2

𝑏2 = 1 kPJs;s  Gs;sp 𝑃(𝑥1, 𝑦1) ,y;  tiuag;gLk; njhlypapd; rkd;ghL  

𝑥𝑥1

𝑎2  + 
𝑦𝑦1

𝑏2   = 1 vdf; fhl;Lf. ,q;F a, b, 𝜖 R+  
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7. 
𝑑

𝑑𝑥
 {𝑙𝑛(𝑥 +  √𝑥2 +  4)} =  

1

√𝑥2+ 4
  vdf; fhl;Lf. ,jpypUe;J  ∫  

𝑥+ √𝑥2+ 4

√𝑥2+ 4
 dx Ig; ngWkhdq; 

fzpf;f.  
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8. y = 4 –x2 vd;Dk; tisapia gUk;gbahf tiuf. ,t; tisapapdhYk; x mr;rpdhYk; 

cs;silf;fg;gl;l gpuNjrj;jpd; gug;gsit x mr;irg;gw;wp ehd;F nrq;Nfhzq;fspD}lhfr; 

Row;Wk;NghJ gpwg;gpf;fg;gLk; jpz;kj;jpd; fdtsT 
512

15
  fd myFfs; vdf; fhl;Lf.  

 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

 
 
 



 

juk; - 13 (2020)  etk;gu; 2019 (F.W.C) 6 ,ize;j fzpjk; - I A 

 

 

9. o   x  1  ,jw;F nghUj;jkhd gpujpapaPl;ilg; gad;gLj;Jtjd; %yk; my;yJ 

NtWtopahf  sin-1(
2𝑥

1 + 𝑥2) + tan-1 (
2𝑥

1 − 𝑥2) = 
2𝜋

3
 vd;Dk; rkd;ghl;ilj; jPu;f;f. 
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10. ahjhapDk; xU Kf;Nfhzp ABC apy; toikahd FwpaPLfSld; 
𝑠𝑖𝑛 (𝐵−𝐶)

sin 𝐴
 = 

𝑏2− 𝑐2

𝑎2  vdf; 

fhl;Lf.  
 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 



 

juk; - 13 (2020)  etk;gu; 2019 (F.W.C) 1 ,ize;j fzpjk; - II A 

 

  

 

 

 

 

                                               

 

 
 

mwpTWj;jy;fs; 

 gFjp - A ,d; vy;yh tpdhf;fSf;Fk; tpil vOJf. xt;nthU tpdhTf;Fk; 
tpilfisj; jug;gl;l ,lj;jpy; vOJf. Nkyjpf ,lk; Njitg;gLnkdpd;> ePu; 
Nkyjpfj; jhs;fisg; gad;gLj;jyhk;. 

 gFjp - B ,y; cs;s 7 tpdhf;fspy; tpUk;gpa 5 tpdhf;fSf;Fkhj;jpuk; tpilvOJf. 

 xJf;fg;gl;lNeuk; Kbtile;jJk; gFjp A MdJ gFjp B apw;F NkNy 
,Uf;ff;$bajhf ,U gFjpfisAk; ,izj;Jg; guPl;ir kz;lg Nkw;ghHitahsuplk; 
ifaspf;f. 

 tpdhj;jhspd; gFjp B ia khj;jpuk; guPl;ir kz;lgj;jpypUe;J ntspNa vLj;Jr; 
nry;tjw;F mDkjpf;fg;gLk;. 
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            gj;J epkplk; 

,ize;j fzpjk; II - A  juk; :- 13 (2020)   

,ize;j fzpjk; I 

,ize;j fzpjk; II 
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1) fpilj;jiuapy; cs;s xU Gs;sp P ,y; ,Ue;J epiyf;Fj;jjhf Nky; Nehf;fp 

GtpaPu;g;gpd; fPo; xU Jzpf;if vwpag;gLk; mNj fzj;jpy; P ,w;F Neu;NkNy cs;s 

Gs;sp Q ,y; ,Ue;J xU Jzpf;if GtpaPu;g;gpd; fPo; RahjPdkhf fPNo tpo 

tplg;gLfpd;wJ. ,U Jzpf;iffSk; Gs;sp R ,y; xd;iw xd;W re;jpf;Fk; NghJ 
mtw;wpd; fjpfs; rkd; vdpy; ,U Jzpf;iffSf;Fkhf Ntf Neutiuig xNu 

tupg;glj;jpy; tiue;J tiugpy; ,Ue;J PR = 3RQ vdf; fhl;Lf. 
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2) xU Fwpj;j ehspy; gpw;gfy; 2.00 kzpastpy; fg;gy; B MdJ fg;gy; A ,w;F tlf;Nf 

96√3𝑘𝑚 J}uj;jpy; fhzg;gl;lJ. fg;gy; B MdJ fpof;F Nehf;fp rPuhd Ntfk; 16km/h 

cld; nry;Yk; mNj Ntis fg;gy; A MdJ fpof;Ff;F  tlf;F jpirapy; 32km/h 

cld; nry;fpd;wJ. fg;gy; A MdJ B I re;jpg;gpd; rhu;G Ntf Nfhl;ghl;il 

gad;gLj;jp NtfKf;Nfhzp tiutjd; %yk; fg;gy; A MdJ vj;jid kzpf;F fg;gy; 

B I re;jpf;Fk; vdf; fhz;f. 
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3) KiwNa 2kg, 5kg jpzpTs;s ,U rk MiuAs;s Nfhsq;fs; A, B vd;gd Xu; xg;gkhd 

fpilNkir kPJ itf;fg;gl;L mtw;wpd; ikakpiz Nfhl;bd; topNa AB jpirapy; 

KiwNa 4ms-1, 2ms-1 Ntfq;fs;> nfhLf;fg;gLfpd;wd. A, B ,d; NkhJifapdhy; 

Vw;gLk; fzj;jhf;F 5 Ns  vdpy; ,U Nfhsq;fSf;Fk; ,ilapyhd kPsikTf; 
Fzfj;ijf; fhz;f.  
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4) 900kg jpzpTs;s tz;b xd;W 1200kg jpzpTs;s fhupdhy; ,Nyrhd ePsh ,ioapd; 

%yk; gpizf;fg;gl;L fpilAld;  rha;Ts;s tPjpapy; rPuhd Ntfj;Jld; NkNy 

,Oj;Jr; nry;yg;gLfpd;wJ.. ,af;fj;jpd; NghJ fhupd; ,Q;rpdpd; cQw;Wtpir 2700N 
MfTk; fhu;> tz;b vd;gtw;wpd; ,af;fq;fSf;fhd khwh jiltpirfs; KiwNa 

150N, 240N MfTk; ,Ug;gpd;. fpilj;jiuapy; ,aq;Fk; NghJ fhupd; Mu;KLfy;  

IAk;  IAk; fhz;f. 
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5) fpilj;jiuapy; cs;s Gs;sp xd;wpy; ,Ue;J fpil> epiyf;Fj;J Ntfq;fs; KiwNa 

𝑈, 𝑉 (𝑉 > 2𝑔) MFkhW epiyf;Fj;J jsj;jpy; vwpag;gLk; Jzpf;if 2 s ,y; 

Jzpf;ifapd; Ntfk; fpilAld; 45 jpirapy; ,Ug;gpd; U, V I fz;L Jzpf;ifapd; 

fpiltPr;irf; fhz;f. ,q;F Jzpf;ifapd; vwpaf; Nfhzk; 60 MFk;. 
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6) 5m jpzpTs;s xU Jzpf;if P MdJ xU fulhd NkirkPJ itf;fg;gl;L Xu; 
,Nyrhd ePs ,ioapd; Edpf;F ,izf;fg;gl;L fpilahf Nkirapd; tpspk;gpy; 

cs;s Xu; rpwpa Nyrhd xg;gkhf fg;gpapd; Nkyhfr; nrd;W 3m jpzpTs;s 

Jzpf;iff;F ,izf;fg;gl;Ls;sJ. Nkirf;Fk; Jzpf;if P f;F ,ilapyhd cuha;T 

Fzfk; 
2

5
 vdpy; ,ioapd; gFjpfs; ,Wf;fkhf ,Uf;f njhFjp Xa;tpy; ,Ue;J 

tpLtpf;fg;gbd; Jzpf;iffspd; Mu;KLfiyAk;> ,ioapy; cs;s ,OitiaAk; 
fhz;f. 
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7)   
 

 
 
 
 
 
 
 

glj;jpy; fhl;lg;gl;lthW 4m, 5m jpzpTs;s  Jzpf;iffs; P, Q vd;gd KiwNa Xu; 
xg;gkhd jsk; xd;wpy; itf;fg;gl;L ePs ,ioapdhy; ,izf;fg;gl;L ,io 
,Wf;fkhf ,Uf;f njhFjp Xa;tpy; ,Ue;J tpLtpf;fg;gbd; rf;jpf; fhg;G tpjpia 
gad;gLj;Jtjd; %yk; njhFjpapd; Mu;KLfiyf; fhz;f. 
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8) l ePsKs;s W epiwAk; cila rPuhd Nfhy; AB ,d; Kid A MdJ fpilj;jiuapy; 

cs;s xU Gs;spf;F gpizf;fg;gl;L Kid B MdJ Xu; ,Nyrhd ePdh ,iof;F 

,izf;fg;gl;L> ,ioahdJ A ,w;F Neu;NkNy 2l cauj;jpy; cs;s xg;gkhd fg;gp 

C apd; Nkyhf nrd;W xU epiw W1 I jhq;fpathW 𝐴𝐵̂𝐶 = 90 MFkhW rkepiyapy; 
cs;sJ. 

1. W1 I W ,y; fhz;f. 

2. gpizapy; A ,y; cs;s kWjhf;fj;ij fhz;f. 

…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………….. 

4m 

P 

Q 

5m 

30 
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9) 𝑎, 𝑏,  𝑐 vd;gd 𝑏 = 4 MfTk; 𝑎,  𝑐 myFfhtpfshfTk; ,Uf;f 𝑎,  𝑐 f;F fpilg;gl;l 

Nfhzk; tan-1(√15) MfTk;>  𝑎 = 𝑏 - 2𝑐 MfTk; ,Ug;gpd;  ,d; ngWkhdj;ijf; 
fhz;f 
 

…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………….. 
 

10) AB vd;gJ 2a ePsKk; W epiwAKila rPuhd Nfhy; Kid A fulhd epiyf;Fj;J 

Rtupy; nghWj;jpUf;f> kWKid B ,y; fl;lg;gl;Ls;s ePsh ,ioapd; kW Kid A 

,w;F epiyf;Fj;jhf NkNy RtupYs;s Gs;sp C ,w;F fl;lg;gl;Ls;sJ. ,ioahdJ 

NfhYlDk; RtUlDk; rkrha;T  Nfhzj;jpy; ,Ug;gpd; tan   vdf; fhl;Lf. 

…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………….. 
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11.  a) i) 𝜖R vdTk; (x) =x2 – ( - 5) x + (3 -20) vdTk; nfhs;Nthk; (x) = 0 vd;Dk; 

rkd;ghl;bd; %yq;fs; ,  vd;gd 
𝛼

𝛽
 + 

𝛽

𝛼
 = 1  MFkhWs;sd. Nkw;gb rkd;ghlhdJ 

 ,y; Xu; ,Ugbr;rkd;glhf xLq;Fnkdf; fhl;Lf. ,r;rkd;ghl;bd; %yq;fs; 1, 2 

vdpd; 1
3 + 2

3 = 2014 vdf;fhl;Lf.  

  ii) (x) = 0  vDk; rkd;ghlhdJ fw;gid %yq;fisf; nfhz;bUg;gpd; ,d; 

ngWkhd tPr;irf; fhz;f. 

 b) G(x) = x4 – 4x3 + 10x2 – 12x +5 vd;f G(x) ,d; xU fhuzp (x -1) vdf;fhl;Lf.       

G(x) = (x-1) h(x) MFkhW h(x)If; fhz;f. (x-1) vd;gJ  h(x),d; fhuzp vdf; fhl;Lf.           

h (x) = (x-1)  (x) MFkhW  (x) If; fhz;f. x ,d; vy;yh nka;g;ngWkhdq;fSf;Fk; 

𝐺(𝑥)  ≥ 𝑂 vd;gij ca;j;jwpf. 

 

12. a) Kjw; jj;Jtj;jpypUe;J x Fwpj;J tanx ,d; tifaPl;Lf; Fzfj;ijf; fhz;f. ,jpypUe;J 

x Fwpj;J tan-1x ,d; tifaPl;Lf; Fzfj;ijf; fhz;f. 

  gpd;tUk; rhu;Gfis x Fwpj;J tifapl;Lr; RUf;Ff. 

i) 𝑡𝑎𝑛𝑥 𝑙𝑛(𝑡𝑎𝑛𝑥) 

ii) tan-1√
1−𝑥

1+𝑥
   ; ,q;F -1 x 1 

 

 b) 𝑥 =  𝑎(2𝜃 +  𝑠𝑖𝑛2𝜃) 

  𝑦 =  𝑎(1 –  𝑐𝑜𝑠2𝜃) vdf; nfhs;Ntk;; ,q;F 𝑎 xU khwpyp 
𝑑𝑦

𝑑𝑥
 , 

𝑑2𝑦

𝑑𝑥2 Mfpatw;iw  𝜃 ,d; 

rhu;gpy; fhz;f. 

 

 c)𝑦 =  𝑥 +  𝑡𝑎𝑛𝑥 vdpd; 𝑐𝑜𝑠2𝑥 
𝑑2𝑦

𝑑𝑥2  –  2𝑦 + 2𝑥 =  0 vdf; fhl;Lf. 
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13. a) (x) = 
1

4
 x4 – x3 vdf; nfhs;Nthk;. 

  (x) = x2(x-3) vdTk; 

  (x) = 3x(x-2) vdTk; 

  fhl;Lf. 

  ,q;F  (x), (x) vd;gd KiwNa  (x) ,d; Kjyhk;> ,uz;lhk; ngWjpfshFk;. 

  jpUk;gw; Gs;sp> tpgj;jpg;Gs;spfs; Mfpatw;iwf; fhl;b y = (x) ,d; tiuig 

gUk;gbahf tiuf. 

 

 b) Gj;jfnkhd;wpd; gf;fk; ABCD MdJ cUtpy; 

fhl;lg;gl;Ls;sJ. AB = acm MFk; cr;rp B MdJ 

tpspk;G AD Ij; njhlf;$bathW 

kbf;fg;gl;Ls;sJ. PB = x, 𝐵𝑃̂𝑄 =  𝜃  vdf; 

nfhs;Nthk;. x = 
𝑎

2
  cosec2 vdf;fhl;Lf. kbf;fg;gl;l 

gFjpapd; gug;gsT A MdJ A = 
𝑎2

8
 cosec3 sec 

,dhy; jug;gLnkdf; fhl;Lf. x = 
2𝑎

3
 MFk;NghJ A 

,opntdf; fhl;Lf. 
 

14) a) 
32

𝑥4−16
 Ig; gFjpg;gpd;dq;fshf vLj;Jiuj;J , ,jpypUe;J ∫

32

𝑥4−16
 dx If; fhz;f. 

 

 b)  i) ∫
1

√5−4𝑥−𝑥2
 dx If; fhz;f. 

  ii) 
𝑑

𝑑𝑥
 (√5 − 4𝑥 − 𝑥2) If; fz;L ,jpypUe;J ∫

𝑥+2

√5−4𝑥−𝑥2
dx If; fhz;f. Nkw;Fwpj;j 

njhifaPLfisg; gad;gLj;jp ∫
𝑥+3

√5−4𝑥−𝑥2
dx If;fhz;f. 

 c) gFjpfshf njhifapliyg;gad;gLj;jp  ∫ 𝑥210

1
𝑙nx dx  If;fhz;f. 

  

15) a) u1  a1x +b1y + c1 = 0, u2  a2x + b2y + c2 = 0 Mfpa Neu;NfhLfs; ,ilntl;Lk; 

Gs;spapD}L nry;Yk; Neu;Nfhnlhd;wpd; nghJr; rkd;ghL u1 + u2 = 0 vdf; fhl;Lf. 

,q;F  xU gukhdk; 

 b) xU Kf;Nfhzpapd; gf;fq;fspd; rkd;ghLfs; KiwNa x – 3y + 5 = 0,  x + y + 1 = 0,        

5x + y – 7 = 0 MFk;. Kf;Nfhzpapd; cr;rpapd; Ms;$Wfisf; fzpf;fhky; 

Kf;Nfhzpapd; epkpu;ikaj;jpd; Ms;$Wfisf; fhz;f. 

 c) u = 0 vDk; NfhL epiyj;j Gs;sp A  (h, k),D}L nry;fpd;wJ. u = 0, v = 0 vd;gtw;wpd; 

gbj;jpwd;fspd; ngUf;fk; 1 MFkhW cw;gj;jp O ,D}L nry;Yk; Neu;NfhL v = 0  

MdJ u = 0 I P ,y; re;jpj;jhy; P ,d; xOf;F 𝑥2 + 𝑦2 –  ℎ𝑥 +  𝑘𝑦 =  0 vdf;fhl;Lf. 

NkYk; Kf;Nfhzp OAP ,d; ikag;Nghypapd; xOf;F                        

𝑥2 + 𝑦2 – ℎ𝑥 +  𝑘𝑦 + 2

9
 (ℎ2 – 𝑘2)  =  0 vdTk; fhl;Lf. 

 

D C 

A B P 

R 

Q 

x 
acm 
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16) x2 + y2 + 2gx + 2fy + c = 0, x2 + y2 + 2gx + 2fy + c = 0  vd;Dk; ,Utl;lq;fSk; epkpu;Nfhz 

Kiwahf ,ilntl;Lnkdpd; 2gg + 2ff = c + c vdf;fhl;Lf. 

 a) (3, 4) vDk; Gs;spapD}L nry;Yk; tl;lk; S = 0 MdJ 𝑥2  +  𝑦2  =  𝑎2 vDk; tl;lj;ij 

epkpu;Nfhz Kiwahf ,ilntl;Lkhapd; 𝑆 =  0 ,d; ikaj;jpd; 

xOf;F                                6𝑥 +  8𝑦 – (𝑎 2 +  25)  =  0 vdf;fhl;Lf. 

 

 b) (1,0), (-1, 0) vDk; Gs;spfspd; Clhfr; nry;Yk; vy;yh tl;lq;fspdJk; 

nghJr;rkd;ghl;ilf; fhz;f. ,tw;wpy; ,Utl;lq;fs; 2x – y – 3 = 0 vDk; Nfhl;il 

njhLk; vdepWtp mtw;wpd; rkd;gLfisf; fhz;f. ,t;tpU tl;lq;fSk; 

xd;Wf;nfhd;W epkpu;Nfhzj;jpy; ,ilntl;Lk; vdTk; fhl;Lf. 

 

17) a) tan(A + B) ,d;tpupit vOJf.  ,jidg;gad;gLj;jp  tan 2 = 
2𝑡𝑎𝑛2𝜃

1−𝑡𝑎𝑛2𝜃
    vdTk;    

𝑡𝑎𝑛3 =  
𝑡𝑎𝑛𝜃+𝑡𝑎𝑛2𝜃

1−𝑡𝑎𝑛𝜃𝑡𝑎𝑛2𝜃
   vdTk;  fhl;Lf.  ,jidg;gad;gLj;jp  or  NtWtpjkhf   

2tan3 – tan2 – tan = 0 ,dJ jPu;Tfisf; fhz;f. 

 

 b) ird;tpjp> Nfhird; tpjpia vOJf. ABCD xU ehw;gf;fy; vdTk; 

                            𝐴𝐵 =  𝑚 𝐶𝐷, 𝐴𝐷 =  𝑛𝐵𝐶 vdTk; nfhs;Nthk;. ,q;F m, n  o MFk;. 

𝐷𝐴̂𝐵 =  𝐷𝐶̂𝐵 =   (  𝑜) 𝐴𝐷̂𝐵 =  𝛼, 𝐷𝐵̂𝐶 =   vdTk; jug;gl;Ls;sJ. nghUj;jkhd 

Kiwapy; ird; tpjpiag; gad;gLj;Jtjd; %yk;   
n𝑠𝑖𝑛𝛼

𝑚𝑠𝑖𝑛𝛽
 = 

sin(𝜃+ 𝛼)

sin(𝜃+ 𝛽)
 vdTk; m = n 

Mapd;  =  vdTk; fhl;Lf. 

 

 c) tan-1 (
3

5
) + tan-1(

5

3
) = 

𝜋

2
 vdf; fhl;Lf. 
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11)  a) xU Neuhd ghijapy; ,aq;Fk; NgUe;J xd;W 𝐴 ,y; ,Ue;J 𝐵 tiuahd Kjy; 192 𝑚 

J}uj;jpw;F rPuhd Mu;KLfYld; ,aq;fp 𝐵 ,y; ngw;w Ntfj;Jld; 4𝑠 fSf;F rPuhd Ntfj;Jld; 

,aq;fp 𝐶 I mile;J 𝐶 ,y; ,Ue;J rPuhd mku;KLfYld; 60𝑚 Jhuk; ,aq;fp 𝐷 ,y; 

Xa;tilfpd;wJ. 𝐴 ,y; NgUe;jpd; Ntfk; 4𝑚𝑠−1 MfTk; 𝐴 ,y; ,Ue;J 𝐷 tiuahd ,af;fj;jpw;F 

vLj;j nkhj;j Neuk; 26 𝑠 MfTk; ,Ug;gpd; 

   m) 𝐴 ,y; ,Ue;J 𝐷 tiuahd NgUe;jpd; ,af;fj;jpw;fhd NtfNeu tiuig tiuf. 

 M) Ntf Neu tiuig cgNahfpj;J 𝐴 ,y; ,Ue;J 𝐵 iuahd ,af;fj;jpw;Fk; 𝐶 ,y;   ,Ue;J 
𝐷 tiuahd ,af;fj;jpw;Fk 𝑉 ,y; ,U Nfhitfis ngw;W 𝑉 I fhz;f. 

    ,) 𝐴 ,y; ,Ue;J 𝐵 tiuahd ,af;fj;jpw;F NgUe;jpd; Mu;KLfiyf; fhz;f. 

    <)  𝐶 ,y; ,Ue;J 𝐷 tiuahd ,af;fj;jpw;F NgUe;jpd; mku;KLfiyf; fhz;f. 

    c) NgUe;J ,aq;fpa nkhj;j J}uj;ijf; fhz;f. 

 

 b)   

  

 

 

 

  rkhe;ju Neu;fiufis nfhz;l mfyk; 2𝑎√3 MfTs;s Xu; MW rPuhd Ntfk; u cld; 

gha;fpd;wJ. A,B,D,E vd;gd fiufspd; kPJ cs;s ehd;F Gs;spfs; F, C vd;gd Mw;wpy; 

epiyg;gLj;jg;gl;l ,U Fz;Lfs; MFk;. glj;jpy; fhl;lg;gl;lthW ABCDEF MdJ Xu; 

xOq;fhd mWNfhzp tbtpy; mike;Js;sJ. MW rhu;ghf rPuhd Ntfk; V(VU) cld; 

ePe;jf;$ba P, Q, R,S vd;Dk; kdpju;fis; Fz;Lfis nray;,of;fr; nra;Ak; Nehf;Fld; 

P, Q MfpNahu; KiwNa A, B ,y; ,Ue;J C I Nehf;fpAk; R, S MfpNahu; KiwNa 

D, E ,y; ,Ue;J F I Nehf;fpAk; nry;fpd;wdu;. Fz;il nraypof;fr; nra;tjw;F 

,Utu; Njit vdpy; P, Q, R, S MfpNahupd; ,af;fq;fSf;fhd NtfKf;Nfhzpfis 

rhu;GNtf Nfhl;ghl;il gad;gLj;jp xNu tupg;glj;jpy; tiue;J; Fz;L C nray; ,of;fr; 

nra;ag;gl;L vt;tsT Neuj;jpd; gpd; Fz;L F nray; ,of;fr; nra;ag;gLk; vdf; 

fhz;f. 
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12)   

 

 

 

 

 

 cUtpy; 𝐴𝐵𝐶 MdJ jpzT 4𝑚 MfTk; 𝐴𝐵̂𝐶 = 
𝜋

2
 , 𝐴𝐶̂𝐵 = 

𝜋

6
  MfTk; cs;s Xu; xg;gkhd 

Mg;gpd; jpzpT ikaj;jpd; Clhd epiyf;Fj;J FWf;F ntl;lhFk;. Kfk; BC xg;gkhd 

ePskhf Nkir kPJ fplf;f glj;jpy; fhl;lg;gl;lthW cr;rp A ,y; epiyg;gLj;jg;gl;l Xu; 

xg;gkhd Nyrhd rpwpa fg;gpapd; Nkyhfr; nry;Yk; ePl;lKbahj l ePskhd ,Nyrhd 

,ioapd; (𝑎  𝑙  2𝑎) EdpfSf;F KiwNa 3m, m jpzpTfis cila P, Q Jzpf;iffs; 

,izf;fg;gl;Lk; B w;F ,izf;fg;gl;l NtNwhu; ,Nyrhd ,ioapd; kw;wa Edp Nkir 

kPJ cs;s 2𝑚 jpzpTs;s Jzpf;if X ,w;Fk; ,izf;fg;gl;L ,d;Ndhu; ,Nyrhd ePsh 

,ioapd; xU Edp X ,w;F ,izf;;fg;gl;L Nkirapd; Edpapy; cs;s ,Nyrhd fg;gpapd; 

Nkyhf nrd;W glj;jpy; fhl;lg;gl;lthW 4m jpzpTs;s Jzpf;if Y I jhq;FfpwJ. 

Muk;gj;jpy; ,iofs; ahTk; ,Wf;fkhf ,Uf;f Jzpf;if Q MdJ B ,w;F mUfpy; 

gpbf;fg;gl;L njhFjp nkJthf tplg;gLfpd;wJ. ,q;F 𝐴𝐶 =  2𝑎MFk;.njhlUk; ,af;fj;jpy; 

,iofs; ,Wf;fkhf ,Uf;Fk; vdf;nfhz;L 

1. njhFjpapy; jhf;Fk; tpirfisAk; Mg;G> Jzpf;iffspd; Mu;KLfy;fisAk; njspthf 

Fwpf;f. 

2. Mg;G> Jzpf;iffs; P, Q, X, Y ,d; Mu;KLfy;fis Jzptjw;Fk; ,iofspy; cs;s 

,Oitfis fhz;gjw;Fkhd rkd;ghLfis ngWf. 

3. Jzpf;if Q MdJ AI mila vLf;Fk; Neuj;ijf; fhz;f. 

4. Q MdJ A  I milAk;NghJ Mg;G ,aq;fpa Jhuj;ijf; fhz;f. 

13) a) a MiuAk; w epiwAKs;s Xu; xg;gkhd tisak; xUfpilahd Nkirapy; 

epiyf;Fj;jhf epw;fpd;wJ. m,m jpzpTfisAila ,U rpW Nkhjpuq;fs; tisaj;jpy; 

Nfhu;f;fg;gl;L mjpAau; Gs;spapy; ,Ue;J tpLtpf;fg;gLfpd;wd. 

  i)  xt;nthU NkhjpuKk; 𝜃 Nfhzj;jpDlhf vjpu;j;jpirfspy; jpUk;Gk;NghJ 

tisaj;jhy; Nkhjpuk; xd;wpy; Vw;gLj;jg;gLk; ntspNehf;fpa kWjhf;fj;ijf; 
fhz;f.    

  ii) mg  
3𝑤

2
  vdpd; tisak; Nkiria tpl;L vOk;Gk; vdf;fhl;Lf. 

 b) 𝑀,𝑚 jpzpTs;s rk MiuAs;s xg;gkhd ,U Nfhsq;fs; A,B vd;gd xg;gkhd 

fpil Nkir kPJ vjpu; vjpu; jpirfspy; ,aq;fp KiwNa U,V Ntfq;fSld; 

xd;Wld; xd;W Neubahf NkhJfpd;wd. Nkhjypd; gpd; Nfhsk; B MdJ 

Xa;tilapd; 𝑣(𝑚 − 𝑒𝑚)  =  𝑀(𝑙 +  𝑒) 𝑢 vdf; fhl;Lf. ,q;F e ,U 
Nfhzq;fSf;Fk; ,ilapyhd kPsikTf;Fzfk; MFk;. Nkhjypd; gpd; Nfhsk; 

A ,y; nraw;gLk; khwh fpil tpir fhuzkhf Nfhsk; A MdJ 𝑎 J}uk; 

,aq;fp Xa;tilfpd;wJ. vdpd; mt;tpirapd; gUkd; 
𝑀𝑒2(𝑢+𝑣)2

2𝑎
 vdf;fhl;Lf. 

𝜋

6
 

A 

P 

C B 

Y 

X 
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juk; - 13 (2020)  etk;gu; 2019 (F.W.C) 3 ,ize;j fzpjk; - II B 

 

 

14) a) O vd;w Gs;spapypUe;J fpilAld; 𝛼 Vw;wf;Nfhzj;jpy; 𝑢 Ntfj;Jld; xU Jzpf;if 

tPrg;gLf;fpd;wJ. Neuk; t  (≤
𝑈 𝑠𝑖𝑛𝛼

𝑔
) ,y; O ,ypUe;J Jzpf;ifapd; Vw;wf;Nfhzk;  

MFk;.NghJ Jzpf;ifapd; ,af;f jpir fpilAld;  Nfhzj;ij mikf;fpwJ. 2tan  

= tan + tan𝛼  vdf;fhl;Lf. O Clhd fpiltPr;R 49𝑚 MfTk;> mjpAau; Gs;spapy; 

cs;sNghJ Jzpf;ifapd; Vw;wf;Nfhzk; 45 MfTk; ,Ug;gpd; 𝛼 I fz;L 𝛼 ,d; 

mg; ngWkhdj;jpw;F vwpaw;fjp  𝑢 I fhz;f. (g = 10ms-2 vdf;nfhs;f) 

 b) 400 njhd;jpzpTs;s Gifapujk; fpilAld; 𝑠𝑖𝑛−1(
1

200
) vd;w rha;thd  ghijapy; 

Nky;Nehf;fp  0.2 𝑚𝑠−2 MHKLfYld; nry;fpwJ. vQ;rpdpd; tY 700𝑘𝑊 MFk.;  jil 

𝑅𝑘𝑔 /njhd; vdpd;;. fjp 20kmh-1 Mf ,Uf;ifapy; 𝑅 If; fhz;f 

15) a)  rha;Ts;s fulhdjsj;jpy;  m jpzpTs;s Jzpf;if xd;W itf;fg;gl;L fPo; Nehf;fp 

tOf;Ftij jLf;Fk; Kfkhf rha;jsj;Jld; 𝜃 Nfhzj;jpy; Nky;Nehf;fp tpir 𝑃  

MdJ gpuNahfpf;fg;gLfpd;wJ. Jzpf;iff;Fk; jsj;jpw;Fkhd cuha;Tf; Nfhzk; 𝜆 

vdpy; vy;iyr; rkepiyapy;  𝑃 I 𝑚 . 𝜃, 𝜆Mfpatw;wpy; fz;L  tpir 𝑃  ,d; ,opTg; 

ngWkhdj;ijf; fz;L mjd; jpiriaAk; Fwpg;gpLf.. 

 b) 2a ePsKk; w epiwAKs;s rPuhd Nfhy; AB ,d; Kid 𝐴 MdJ fulhd fpilj;jiuia 

njhl;lthW fpilAld; 450 rha;tpYk;  NfhypYs;s Gs;sp 𝐶  (𝐴𝐶 = 0.75𝐴𝐵)) MdJ 

Xu; xg;gkhd Kisapd; kPJ jq;f Xa;tpy; cs;sJ. 

        m) Nfhy; vy;iyr; rkepiyapy; ,Ug;gpd; jiuf;Fk; NfhYf;Fk; ,ilapyhd  cuha;Tf; 

Fzfk; 𝜇 If; fhz;f. 

         M) 𝐵 ,y; 𝑊 epiw xd;W fl;lg;gbd; rkepiy rhj;jpakhtjw;F  𝜇 ,d; 

ngWkhdj;ijf; fhz;f. 

 

16) a) O Fwpj;J A, C vd;wGs;spfspd; jhdf;fhtpfs; KiwNa 𝑎 , 𝑎 + 𝑏 MFk;.          

𝑂𝐷 ⃗⃗⃗⃗⃗⃗  ⃗ =  
3

2
 𝑎 MFkhW. D  MdJ Xu; Gs;sp MFk; . M vd;gJ 𝐴𝑀 ∶  𝑀𝐶 =  1 ∶  2 

MFkhW AC kPJs;s Gs;sp MFk;. 𝑂𝐴𝐶𝑅 ,izfukhFkhW 𝑅 MdJ Xu; Gs;sp MFk;. 

𝑂𝐶, 𝑅𝑀  vd;gd 𝐾 ,y; ,ilntl;Lfpd;wd. 𝑅𝐾 =  ⋋  𝑅𝑀,𝑂𝐾 =  𝑂𝐶 vdf; nfhz;L.  

  i) 𝑅,𝑀, ,d; jhdf;fhtpfis 𝑎 , 𝑏 ,y; jUf. 

  ii) 𝑅,𝑀,𝐷 Neu;Nfhl;bYs;sJ vdf;fhl;Lf. 

  iii) 𝑅𝐾⃗⃗ ⃗⃗  ⃗, 𝑂𝐾⃗⃗⃗⃗⃗⃗  vd;gtw;iw 𝑎, 𝑏 ,, vd;gtw;wpy; fhz;f.. nghUj;jkhd fhtpf;$l;l.iyg; 

gad;gLj;jp ,  iaf;fhz;f 

                          𝑂𝐾 ∶  𝐾𝐶,            𝑅𝐾 ∶  𝐾𝑀 vd;gtw;iwf; fhz;f. 

 

 b) 𝐴𝐵𝐶𝐷𝐸𝐹 vd;gJ 4a gf;fKs;s xOq;fhd mWNfhzp. mWNfhzpapd; ikak; O. 𝑀 

vd;gJ CD ,d; eLg;Gs;sp OB I 𝑋 mr;rhfTk; 𝑂𝑀 I 𝑌mr;rhfTk; nfhz;L 

toikahd Fwpg;gPLfspy; 2𝑎 𝑖   − 2 √3𝑎 𝑗  , 2𝑎 𝑖  +  2 √3𝑎 𝑗   , −4𝑎 𝑖    Mfpa Gs;spfspy; 

KiwNa 4𝑃𝑖  − √3𝑃𝑗   ,    − 4𝑃𝑖  − √3𝑃𝑗  , 2√3  𝑃 𝑗  Mfpa tpirfs; jhf;Ffpd;wd. 
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  i) njhFjp ,izf;F xLq;Fnkdf; fhl;Lf. 

  ii) njhFjpAld; 𝐹𝐶⃗⃗⃗⃗  ⃗ topNa 2P  Nkyjpf tpir Nru;f;fg;gbd; xLq;Fk; jdptpirapd; 

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

 

17) a) xt;nthd;Wk; 2a ePsKk; w, 2w epiwAila AB, BC 

vd;w Nfhy;fs; B y; xg;gkhf %l;lg;gl;Ls;sd. 

Kid A xU epiyj;j Gs;spapy; xg;gkhf 

gpizf;fg;gl;Ls;sJ. AB, BC epiyf;Fj;Jld; 

mikf;Fk; Nfhzq;fs; KiwNa 𝛼, 𝛽  MFk;. 

glj;jpy; cs;sthW C ,y; CB cld; 30 

Nfhzj;jpy; gpuNahfpf;fg;gLk; √3𝑤 vd;w tpirahy; 

rkepiyapy; Ngzg;gLfpd;wJ.. 𝛼, 𝛽 IAk; %l;L B 

,Js;s kWjhf;fj;ijAk; fhz;f. 

 

 

 

 

 b)   

 

 

 

 

 

 

 

 

 

 

  𝐴𝐵, 𝐵𝐶, 𝐵𝐷, 𝐶𝐷, 𝐴𝐶 Mfpa ,Nyrhd Nfhy;fshyhd rl;lg;gly; glj;jpy; 

fhl;lg;gl;Ls;sJ. epiyj;j Gs;sp A ,y; xg;gkhfg; gpizf;fg;gl;Ls;sJ. Dy; W 

epiwAk; C ,y; P vd;w tpirAk; gpuNahfpf;fg;gLfpd;wd. CD fpilahdJ. Nghtpd; 

FwpaPl;ilg; gad;gLj;jp %l;Lf;fSf;F jifg;Gtupg;glk; tiuf. mjpypUe;J  

i) Nfhy;fspYs;s ,Oit> cijg;Gfis NtWgLj;jpf; fhl;b mtw;iwf; fhz;f. 

ii) P ,d; ngWkhdj;ij tiugpypUe;J fhz;f.   
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