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• 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;> ePH Nkyjpfj; jhs;fisg; 

gad;gLj;jyhk;. 

• gFjp B ,y; cs;s 7 tpdhf;fspy; tpUk;gpa 5 tpdhf;fSf;F khj;jpuk; tpil vOJf. 

• xJf;fg;gl;l Neuk; Kbtile;jJk; gFjp A MdJ gFjp B apw;F NkNy ,Uf;ff;$bajhf 
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gFjp A 

1. 𝑎1 =
1

2
 vdTk; vy;yh 𝑛 ∈ ℤ+ ,w;F 𝑎𝑛+1 =

1

2−𝑎𝑛
 vdTk; nfhs;Nthk;. fzpjj; njhFj;jwpTf; 

Nfhl;ghl;ilg; gad;gLj;jp> vy;yh 𝑛 ∈ ℤ+ ,w;Fk;  𝑎𝑛 =
𝑛

𝑛+1
 vdf; fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

 

2. 𝑦 = 𝑥2,   𝑦 =
1

2
|𝑥 + 1| Mfpatw;wpd; gUk;gb tiuGfis xNu tupg;glj;jpy; tiuf. ,jpypUe;J 

my;yJ NtWtpjkhf> rkdpyp 𝑥2 <
1

2
|𝑥 + 1| Ij; jpUg;jpahf;Fk; 𝑥 ,d; vy;yh nka;g; 

ngWkhdq;fisAk; fhz;f. rkdpyp 𝑥2 <
1

2
(|𝑥| + 1) Ij; jpUg;jpahf;Fk; 𝑥 ,d; vy;yh nka;g; 

ngWkhdq;fisAk; ca;j;jwpf. 
…………….…………………………………………………………………………………………........... 

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

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

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

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

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

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

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

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

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

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

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

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

……………….…………………………………………………………………………………………....... 
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3. |𝑧 − 4| ≤ 5  , 𝑅𝑒(𝑧) + 𝐼𝑚(𝑧̅) ≥ −1 Mfpa rkypdpfis jpUg;jpahf;Fk; rpf;fnyz;fs;𝑧  I 

tiff;Fwpf;Fk; Gs;spfis nfhz;l gpuNjrk;𝑆 I Xu; Mfd; tupg;glj;jpy; Fwpf;Ff gpuNjrk; 

𝑆 ,d; gug;gsitf; fhz;f. 
……………….…………………………………………………………………………………………....... 

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

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

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

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

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

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

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

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

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

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

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

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

4. (1 − 2𝑥 + 𝑎𝑥2)4    vd;gjd; tpuptpy; 𝑥3      I nfhz;l cWg;G ,y;iy vdpd; 𝑎 I fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 



Combined Mathematics-I                       Grade 13 (2024)                                        Page 4 
 

5. lim
𝑥→0

𝑥𝑡𝑎𝑛2𝑥−2𝑥𝑡𝑎𝑛𝑥

(1−𝑐𝑜𝑠2𝑥)2
=

1

2
 vdf; fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

6. 𝑦 =
√𝑥𝑒𝑥

1+𝑥
, 𝑥 ≠ −1 vdf;nfhs;Nthk;.  

 

 

 

 

epow;wg;gl;l gFjp 𝑥 mr;Rg;gw;wp 2𝜋 Miuad;fspD}lhf Row;wg;gLk;NghJ ngwg;gLk; jpz;kj;jpd; 

fdtsitf; fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

𝑥 

𝑦 

𝑥=1 
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7. 0 < 𝜃 < 𝜋 ,w;F 𝑥 = 2𝜃 − 𝑠𝑖𝑛2𝜃, 𝑦 = 2𝑠𝑖𝑛2𝜃 Mfpatw;why; gukhd Kiwahy; jug;gLk; tisap 
vdf; nfhs;Nthk;. 

(i) 
𝑑𝑦

𝑑𝑥
= 𝑐𝑜𝑡𝜃 vdf; fhl;Lf. 

(ii) 
𝑑2𝑦

𝑑𝑥2 I 𝜃 ,y; fz;L tisap fPo;Kfkhf FtpthdJ vd ca;j;jwpf. 

 

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

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

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

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

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

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

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

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

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

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

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

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

8. 2𝑥 + 3𝑦 + 1 = 0 , 3𝑥 − 2𝑦 + 5 = 0 vDk; ,U Neu;NfhLfs;; ,ilntl;Lk; Gs;spf;$lhfr; nry;Yk; 

ahjhapDk; Xu; Neu;Nfhl;bd; rkd;ghL (2 + 3𝜆)𝑥 + (3 − 2𝜆)𝑦 + (1 + 5𝜆) = 0 vd 

ntspg;gLj;jg;glyhk; vdf;fhl;Lf. ,q;F 𝜆 - gukhdk;. me;Neu;NfhL 𝑥 + 2𝑦 = 0 vDk; Neu;Nfhl;il 

nrq;Fj;jhf ,ilntl;Lkhapd; 𝜆 ,d; ngWkhdj;ijf;fhz;f.  
 

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

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

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

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

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

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

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

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

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

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

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

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

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

……………….…………………………………………………………………………………………....... 
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9. 2 myF MiuahfTk; cw;gj;jp 𝑂 it ikakhfTk; nfhz;l tl;lj;Jf;F tiuag;gLk; khWk; 
njhlypahdJ 𝑥 mr;ir 𝐴 apYk; 𝑦 mr;ir 𝐵 apYk; ,ilntl;LfpwJ. 𝑂, 𝐴, 𝐵 Mfpa 

Gs;spfSf;$lhf nry;Yk; tl;lj;jpd; ika;aj;jpd; xOf;F 
1

𝑥2 +
1

𝑦2 = 1 vdf;fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

10. ba ,  nka; vz;fshapd;  
33

2
tan

3

2
tan 11 

=






 −
+







 − −−

a

ab

b

ba  vdf;fhl;Lf . 

 ,jpypUe;J >
36

3
tan

3

37
tan 11 

=













−














−− vd ca;j;jwpf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

……………….…………………………………………………………………………………………....... 
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gFjp B 
 

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

 

11. a) 𝑥 ,Ys;s ,Ugbr; rkd;ghL fPNo jug;gl;Ls;sJ.  

𝑥2 + 𝑘𝑥 + 𝑘2 = 7𝑥 + 𝑘 

 ,q;F 𝑘 xU khwpyp MFk;. 

NkNy jug;gl;l ,Ugbr;rkd;ghl;bd; %yq;fs; nka;ahdit vdTk; mtw;Wf;fpilapyhd 

tpj;jpahrj;jpd; kpff; Fiwe;j ngWkhdk; 2 vdTk; fhl;Lf. 

𝛼, 𝛽 vd;gd jug;gl;l ,Ugbr;rkd;ghl;bd; %yq;fs; vd;f. 𝛼 + 𝛽, 𝛼𝛽 Mfpatw;iw 𝑘 ,y; 

fhz;f. 

|𝛼 − 𝛽| = 3 MFkhWs;s ,Ugbr;rkd;ghl;ilf; fhz;f. 

 

b) 𝑓(𝑥) = 𝑥3 + (𝑝 + 1)𝑥2 − 18𝑥 + 𝑞 vd;f. 

,q;F 𝑝, 𝑞 vd;gd epiwntz;fs;. 

𝑥 − 4 vd;gJ 𝑓(𝑥) ,d; xU fhuzp MFk;. 

(i) 16𝑝 + 𝑞 + 8 = 0 vdf; fhl;Lf. 

𝑥 + 𝑝 MdJ 𝑓(𝑥) ,d; xU fhuzp vdTk; 𝑝 > 0 vdTk; jug;gl;Ls;sJ. 

(ii) 𝑝2 + 18𝑝 + 𝑞 = 0 vdf; fhl;Lf. 

(iii) 𝑝, 𝑞 Mfpatw;wpd; ngWkhdq;fisf; fhz;f. 

(iv) 𝑓(𝑥) I Kw;whff; fhuzp nra;f. 

 

12.  a) 𝐵𝑂𝑂𝐾𝐾𝐸𝐸𝑃𝐸𝑅  vd;w nrhy;ypYs;s vy;yh vOj;Jf;fisAk; gad;gLj;J nra;aj;jf;f 

tupirkhw;wj;ijf; fhz;f.  

Mj;Jld; mr; nrhy;ypYs;s vOj;Jf;fspy; ,Ue;J jlitf;F ehd;F vOj;Jf;fis vLj;J 

nra;aj;jf;f tupirkhw;j;jpidAk; fhz;f. 

 

 b) 𝑟 ∈ 𝑍+  ,w;F 2𝑟 + 1 = 𝐴(𝑟 + 1) + 𝐵𝑟  MFkhW khwpypfs; 𝐴, 𝐵  If; fhz;f. 𝑟 ∈ 𝑍+ ,w;F 

xU njhlupd; nghJ cWg;G 𝑈𝑟 = (−1)𝑟+1 2𝑟+1

𝑟(𝑟+1)
 vdj;jug;gl;Ls;sJ NkYs;s Kbtpidg; 

gad;gLj;jp  𝑟 ∈ 𝑍+,w;F𝑈𝑟 = 𝑓(𝑟) − 𝑓(𝑟 + 1) MfkhW 𝑓(𝑟) If; fhz;f. mjpypUe;J mj; 

njhlupd;  𝑛cWg;Gf;fspd; $l;Lj;njhif 𝑆𝑛 = ∑ 𝑈𝑟
𝑛
𝑟=1   If; fz;L 𝑆𝑛+1 IAk; vOJf 𝑛  

xw;iw Neu; epiwnaz;zhf ,Uf;f 𝑆𝑛. 𝑆𝑛+1 = 1  vd ca;j;jwpf. 

 

13.  

a) 𝜆 ∈ 𝑅 Mf ,Uf;f jhak; 𝐴 MdJ 𝐴 = (
𝜆 −1
1 𝜆 + 1

) vdj; jug;gl;Ls;sJ. vg;ngWkhdj;jpw;Fk; 

𝐴−1 cz;L vdf;fhl;Lf. 𝐴−1 I vOJf.                                       𝐵 = (
17 −1
1 2

) , 𝑋 = (
𝑥1

𝑥2
)   ,q;F 

𝑥1 , 𝑥2 ∈ 𝑅 MFk;  

I. 𝐴𝐴𝑇 = 𝐵 MFkhW 𝜆 ,d; ngWkhdj;ijf; fhz;f 

II. 𝜆 = 4 MFkhWk;𝜇 ∈ 𝑅  MfTk; ,Uf;f 𝐴𝑋 = 𝜇𝑋vdpd; 𝑥1  = 𝑥2 = 0 vdf;fhl;Lf. 
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b) 𝑧 = 𝑥 + 𝑦𝑖  , 𝑥 > 0, 𝑦 > 0vd;f Mfd; tupg;glj;jpy; Gs;sp𝑃 MdJ𝑧  I Fwpf;fpwJ mNj 

tupg;glj;jpy;√3𝑖𝑧 , 𝑧 + √3𝑖𝑧  , 𝑧 − √3𝑖𝑧 vd;gtw;iw 𝑄, 𝑅, 𝑆vd;gd Fwpg;gpd; ng;Gs;spfis Mfd; 

tupg;glj;jpy; Fwpj;Jf; fhl;Lf.𝑎𝑟𝑔(𝑧) = 𝜃 vdf; nfhs;f. 

i. 𝑅fw;gid mr;rpy; ,Ug;gpd; 𝜃 I fhz;f. 

ii. 𝑧2tifFwpf;Fk; Gs;sp cw;gj;jp;;; 𝑂 , 𝑅vd;gd XNu Neu; Nfhl;by; ,Ug;gpd; 𝜃 =
𝜋

3
 

vdf; fhl;Lf. 

iii. |𝑧 + 𝑖√3𝑧|
2

+ |𝑧 − 𝑖√3𝑧|
2

= 8|𝑧|2vdf; fhl;Lf. 

 

c)  𝑧0 = cos
𝜋

7
+ 𝑖 sin

𝜋

7
 , 𝜔 = cos

3𝜋

14
+ 𝑖 sin

3𝜋

14
vdf;nfhs;f.jha;Nkhtupd; Njw;wj;ij 

cgNahfpj;J𝑧1 = 𝑧0𝜔, 𝑧2 = 𝜔𝑧0
3   , 𝑧3 = 𝜔𝑧0

9 Mfpa rpf;fnyz;fis𝑟(cos 𝜃 + 𝑖 sin 𝜃) vd;Dk; 

tbtpy; czu;j;jp mtw;iw Xu; Mfd; tupg;glj;jpy; Fwpf;Ff.𝑎𝑟𝑔 (
𝑧2−𝑧1

𝑧2−𝑧3
) =

3𝜋

7
 vdf; fhl;Lf. 

 

14. a) 𝑥 ≠ 1, −2 ,w;F 𝑓(𝑥) =
(𝑥−2)

(𝑥−1)(𝑥+2)
 vd;f. 

𝑓(𝑥) ,d; ngWjp 𝑓𝐼(𝑥) MdJ 𝑥 ≠ 1, −2 ,w;F 𝑓𝐼(𝑥) =
−𝑥(𝑥−4)

(𝑥−2)2(𝑥+2)2 ,dhy; jug;gLnkdf; fhl;Lf. 

,jpypUe;J 𝑓(𝑥) mjpfupf;Fk; MapiliaAk; 𝑓(𝑥) FiwAk; MapiliaAk; fhz;f. 

mZFNfhLfs; jpUk;gw;NfhLfs; 𝑥 mr;ir ntl;Lk; Gs;sp Mfpatw;iwf; fhl;b 𝑦 = 𝑓(𝑥) ,d; 

tiuig gUk;gbahf tiuf. 𝑓(𝑥) ,d; tPr;ir vOJf. 

 

b) rJu tbthd fljhrpj;jhnshd;wpd; xU gf;f ePsk; 0.6 m MFk;. mjd; %iyfspy; gf;f ePsk; 

𝑥 I cila ehd;F rJuq;fs; mfw;wg;gLfpd;wJ. mjd; Xuq;fs; nghUj;jkhd Kiwapy; kbj;J 

mb rJukhf cila fdTU tbtg;ngl;b xd;W mikf;fg;gLfpd;wJ. mjd; fdtsT 𝑣 vdpd;> 

𝑣 ,w;fhd xU Nfhitia 𝑥 ,y; vOJf. 

ngl;bapd; fdtsT cau;thf ,Uf;FkhW 𝑥 ,d; ngWkhdj;ijf; fhz;f. 

 

 

15. 𝑘 ∈ 𝑅 vdf;nfhs;Nthk;  

a) 𝐼 = ∫
1+ln 𝑥

𝑥𝑘

𝑒

1
  𝑑𝑥  vdf; nfhs;Nthk;  gpd;tUtdtw;iw epWTf. 

I. 𝐼 = 𝑒 

II. 𝐼 =
(1−2𝑘)𝑒1−𝑘

(1−𝑘)2  +
𝑘

(1−𝑘)2 

 

b) f(𝑥) = (2𝑥2 − 1) sin−1(𝑥) + 𝑥√1 − 𝑥2      , −1 ≤ 𝑥 ≤ 1 vdpd; 𝑓/(𝑥) If; fz;L ∫ 𝑥 sin−1(𝑥) 𝑑𝑥 =
1

0
𝜋

8
 vd ca;j;jwpf. 

 

c)  

I. 𝑆𝑒𝑐2 (
𝜋

4
−

𝑥

2
) =

2

1+sin 𝑥
   vd epWTf. 

II. ∫ 𝑥𝑓(sin 𝑥) 𝑑𝑥 =
𝜋

2
∫ 𝑓(sin 𝑥) 𝑑𝑥

𝜋

0

𝜋

0
  vd epWtp ∫ 𝑓(𝑥) 𝑑𝑥 = ∫ 𝑓(𝑎 − 𝑥)𝑑𝑥

𝜋

0

𝑎

0
 IAk;. 𝑐 apy; (𝑖) 

,d; KbitAk; gad;gLj;jp 𝐼 = ∫
2𝑥3−3𝜋𝑥2

(1+sin 𝑥)2
 𝑑𝑥 = (

−2𝜋3

3
)

𝜋

0
 vdf; fhl;Lf 
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16. 𝑙1  =  𝑘𝑥 −  𝑦 +  1 =  0,   ,q;F 𝑘 ∈ ℤ +   𝑙 2 =  𝑥 −  2𝑦 +  3 =  0 vd;f 𝑙1  =  0, 𝑙 2  =  0 vDk; 

NfhLfs; mr;Rf;fis ntl;Lk; Gs;spfspD}lhf nry;Yk; tl;lk; 𝑆 =  0 ,d; ikak;> Miuapidf; 

fhz;f. mj;Jld; 𝑘 ,d; ngWkhdj;ijAk; fhz;f. ,f; 𝑘 ,d; ngWkhdj;Jf;F NfhLfs;        

𝑙 1 =  0, 𝑙 2 =  0 ,ilntl;Lk; Gs;spia 𝐴 vd;f. 𝐴 apD}L mt; tl;lj;jpw;F tiuag;gLk; 

njhlypapd; rkd;ghL 5𝑥 +  𝑦 =  0 vdf;fhl;Lf. 𝑙 1 =  0,   𝑙 2  =  0 vd;git ,ilntl;Ltjhy; 

mike;j Nfhz ,U$whf;fpfis fhz;f.  

mtw;wpy; $u;q;Nfhz ,U$whf;fpia ca;j;jwpf 

𝑙 1 =  0, 𝑙 2 =  0 ,id njhlypfshfTk;> tpupNfhz ,U$whf;fpapy; ikaj;ijf;nfhz;lJk;>       

√5 myF MiuAilaJkhd ,U tl;lq;fs; cz;L vdf;fhl;b mtw;wpy; xd;wpd; rkd;ghL       

𝑠 1 =  𝑥2  + 𝑦2 − 4𝑥 −  1 =  0 vdf;fhl;b kw;iwa tl;lk; 𝑆2 itf; fhz;f. 𝑃 ≡  (−1, 1)  𝑃ahdJ 

𝑠 1 =  0 vDk; tl;lj;Jf;F ntspNa mike;jGs;sp vdf;fhl;Lf. NkYk; 𝑃apy; ,Ue;J 𝑠 1  =  0 

,w;F tiue;j njhlypfspd; rkd;ghLfs; 𝑥 +  𝑦 −  1 =  0 , 𝑥 −  2𝑦 +  3 =  0  vdf;fhl;Lf. 

 

  

17. (a) tof;fkhd Fwpg;gPl;by; ird; newpia vLj;Jiuf;f. P  vd;gJ    

=== PCAPBCPAB Mf ,Uf;fj;jf;fjhf xU Kf;Nfhzp  apDs;Ns cs;s xU 

Gs;spahFk; .  

Kf;Nfhzp ABC  apd; gug;gsT tof;fkhdFwpg;gPl;by; sin
2 








++

ab

AP

ac

CP

bc

BPabc
 vd epWTf. 

 
CSinBSinASinSin

2

1

2

1

2

1

2

1
++=



    vd;gij ca;j;jwpf. 

 

     (b)  CosSin 125 + ,id ( ) +Sinr.  vDk; tbtpy; vLj;Jiuf;f. 

     ,q;F> ,r   vd;gd Jzpag;gl Ntz;bait ,jpypUe;J >   

     20242011125 ++  CosSin   vdf; fhl;b > 

     2011125 ++  CosSin    ,dJ ,opTg; ngWkhdk; fhz;f. 

 

(c) 







=








+







 −−−

65

56

13

5

5

3 111 SinSinSin  vdf;fhl;Lf . 

 

 

ABC
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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;> ePH Nkyjpfj; jhs;fisg; 

gad;gLj;jyhk;.  

 gFjp B ,y; cs;s 7 tpdhf;fspy; tpUk;gpa 5 tpdhf;fSf;F khj;jpuk; tpil vOJf. 

 xJf;fg;gl;l Neuk; 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;. 
  

(10) ,ize;j fzpjk;-II 

gFjp tpdh vz; fpilj;j Gs;spfs; 

A 

1  

2  

3  

4  

5  

6  

7  

8  

9  

10  

B 

11  

12  

13  

14  

15  

16  

17  

nkhj;jk;  

Rl;nlz;  

,ize;jfzpjk;-I 

khfhzf; fy;tpj; jpizf;fsk;-tlkhfhzk; 
Mwhk; jtizg; guPl;ir-2024 

 
 

 %d;W kzpj;jpahyk ;   
  Nkyjpf thrpg;G Neuk; 10 epkplq;fs ;                                      

,ize;j fzpjk; - II 

 

 10    T   II  

,ize;jfzpjk;-II 

,Wjpg; Gs;spfs; 

juk; : 13 (2024) 
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𝐶 

𝛼 
𝜋

4
 𝑄 

𝑢 

𝑢2/𝑔 

ξ2𝑢 

𝐵 𝐴 
𝑃 

gFjp A 

1.  𝑚, 𝜆𝑚 vd;Dk; jpzpTfis cila ,U Jzpf;iffs; Xu; xg;gkhd fpil Nkir kPJ KiwNa 

𝑢,
2𝑢

3
 vd;Dk; fjpfspy; xd;iwnahd;W Nehf;fp ,aq;fp Neubahf NkhJfpd;wd. nkhj;jYf;Fg; 

gpd;du; Jzpf;iffs; 
𝑢

2
 vd;Dk; rk fjpfspy; vjpu;j;jpirfspy; ,aq;Ffpd;wd vdj; jug;gl;Ls;sd. 

kPsikTf; Fzfk; 
3

5
 vdf; fhl;Lf 𝜆 ,d; ngWkhdj;ijf; fhz;f. 

 

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

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

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

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

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

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

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

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

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

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

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

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

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

2. 𝐴, 𝐵 vd;gd fpilj; jiuapy; 
𝑢2

𝑔
 ,ilj;J}uj;jpy; cs;s ,U 

Gs;spfshFk;. 𝑃, 𝑄 vd;Dk; ,U Jzpf;iffs; 𝐴, 𝐵 ,Ue;J KiwNa 
𝜋

4
,

𝛼  vd;Dk; Vw;wf; Nfhzq;fspy; 𝑢, ξ2𝑢 vd;Dk; fjpfspy; xNu Neuj;jpy; 
vwpag;gLfpd;wd. mit Gs;sp 𝐶 ,y; NkhJfpd;wd. 𝛼 =

𝜋

6
 vdf; fhl;b> 

Nkhj vLf;Fk; Neuj;ij 𝑢, 𝑔 rhu;gpy; fhz;f. 
 

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

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

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

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

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

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

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

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

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

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

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

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

……………….…………………………………………………………………………………………....... 
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3. KiwNa 𝑚, 4𝑚 jpzpTfis cila 𝐴, 𝐵 vd;Dk; ,U Jzpf;iffs; xu; 
,Nyrhd ePl;lKbahj ,ioapd; EdpfSld; ,izf;fg;gl;Ls;sJ. ,ioahdJ 
fpilAld; 300 ,y; rha;e;Js;s xU fulhd rha;jsj;jpd; cr;rpapy; 
nghUj;jg;gl;l xg;gkhd fg;gpapd; Nkyhfr; nrd;W glj;jpy; fhl;bathW 
jpzpTfisf; fhTfpd;wJ. Muk;gj;jpy; jpzpT 𝐴 MdJ fg;gpapypUe;J 𝑎 
J}uj;jpy; Xa;tpypUe;J mjpAau; rha;Tf;NfhL topNa ,aq;FkhW 

tplg;gLfpd;wJ. gpd;du; eilngWk; ,af;fj;jpy; 𝐴 kPJ gUkd; 
3

2
𝑚𝑔 I cila xU khwh cuha;T 

tpir jhf;Ffpd;wJ. 𝐴 ,d; Mu;KLfiyf; fhz;f. 𝐴 MdJ fg;gpia milAk;NghJ mjd; 
fjpiaf; fhz;f. 
……………….………………………………………………………………………………………....... 
……………….…………………………………………………………………………………………....... 

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

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

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

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

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

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

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

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

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

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

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

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

4. 300 nkl;upf; njhd; jpzpTs;s xU Gifapujk; xU Neu;r; rkjsg; Gifapujg; ghij topNa 

khwhf; fjp 15𝑚𝑠−1 cld; ,aq;Fk; mNj Ntis ,af;fj;jpw;fhd jil 50𝑁/ nkl;upf; njhd; 
MFk;. Gifapujj;jpd; tYitf; fpNyhthw;wpw; fhz;f. ,g;NghJ 50 nkl;upf; njhd; jpzpTs;s 
gpw;gf;fg; ngl;b gpupe;J nry;Yk; mNj Ntis vQ;rpdpd; cQw;W tpir khwhky; ,Uf;fpd;wJ. 
Gifapujj;jpd; vQ;rpa gFjpapd; Mu;KLfiyf; fhz;f. 

 

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

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

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

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

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

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

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

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

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

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

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

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

𝐴(𝑚) 

𝑂 

𝐵(4m) 300 
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5. 𝑚 jpzpTs;s 𝐶 vd;Dk; Nkhjpuk; Nfhu;f;fg;gl;l ,Nyrhd ePsh ,ioapd;  
Kidfs; xU epiyj;j epiyf;Fj;Jf; fk;gpapy; 𝑎 ,ilj;J}uj;jpYs;s 𝐴, 𝐵 
vd;Dk; Gs;spfspw;Ff; fl;lg;gl;Ls;sd. 𝐶 MdJ 𝜔 NfhzNtfj;Jld; 
fpiltl;lj;jpy; ,aq;Ffpd;wJ. mg;NghJ 𝐴𝐶, 𝐵𝐶 vd;gd fPo;Kf 
epiyf;Fj;Jld; KiwNa 300,   600 mikf;fpd;wd. ,ioapy; cs;s 

,Oit 
2𝑚𝑔

ξ3+1
 vdTk; 𝜔2 =

2𝑔

ξ3𝑎
 vdTk; fhl;Lf. 

 

……………….…………………………………………………………. 

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

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

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

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

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

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

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

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

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

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

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

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

6. 𝑂, 𝐴, 𝐵 vd;gd xNu Neu;Nfhl;by; ,y;yhj %d;W Gs;spfshFk;. Gs;sp 𝐴 ,D}lhfr; nry;Yk; 

Neu;Nfhl;by; 𝐵𝑂 ,w;Fr; rkhe;jukhf 𝐵𝑂⃗⃗ ⃗⃗  ⃗ ,d; Nghf;fpy; ahjhapDk; xU Gs;sp 𝐶 vdf; nfhs;Nthk;. 
𝑂𝐶⃗⃗⃗⃗  ⃗ = 𝑂𝐴⃗⃗⃗⃗  ⃗ − 𝜆𝑂𝐵⃗⃗ ⃗⃗  ⃗ vd epWTf; ,q;F 𝜆 xU khwpypahFk;. 𝑂𝐵⃗⃗ ⃗⃗  ⃗ = 𝑖 + 𝑗,   𝑂𝐴⃗⃗⃗⃗  ⃗ = 2𝑖 − 𝑗 vdj; 

jug;gl;Ls;sJ. 𝑂𝐵 MdJ 𝑂𝐶 ,w;Fr; nrq;Fj;jhf mikAkhW 𝜆 ,d; ngWkhdj;ijf; fhz;f. 
 ……………….…………………………………………………………………………………………....... 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

𝐵 

300 

𝐴 

600 

𝐶(𝑚) 

𝑎 
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7. ePsk; 𝑙 I cila rPuhd Nfhy; 𝐴𝐵 MdJ mjd; Nky; Kid 𝐴 Xh; xg;gkhd  Kisapy;  
gbe;jthWk; 𝐴 apd;  kl;lj;jpYs;s Gs;sp 𝐶 ,w;F ,izj;j ,ionahd;W kWKid 𝐵 Ald; 
,izf;fg;gl;Lk; rkepiyapy; cs;sJ. rkepiyapy; Nfhy;> ,io vd;gd fpilAld; mikf;Fk; 
Nfhzq;fs; KiwNa 𝛼, 𝛽 vdpd;> tan 𝛽 = 2 tan 𝛼 + cot 𝛼 vdf; fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

8. jpzpT 𝑚 I cila xU nghUshdJ fulhd fpilj; jiuapy; itf;fg;gl;Ls;sJ. 
,g;nghUSf;Fk; fpilj;jiuf;Fk; ,ilNaahd cuha;Tf; Fzfk; 𝜇 MFk;. ,g;nghUshdJ 
fpilAld; Nfhzk; 𝜃 rha;e;j gUkd; 𝑃 I cila tpirapdhy; ,Of;fg;gl vy;iy ehg;gj;jpy; 

cs;sJ. 𝑃 =
𝜇𝑚𝑔

cos𝜃+𝜇 sin𝜃
 vdf; fhl;b> 𝑃 ,d; ,opTg; ngWkhdk; 

𝜇𝑚𝑔

√1+𝜇2
 vdf; fhl;Lf.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

……………….…………………………………………………………………………………………....... 
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9. 𝐴, 𝐵 vd;gd Ω vDk; khjpupntspapy; cs;s ahjhapDk; ,U epfo;r;rpfshFk;.  

𝑃(𝐴) =
1

2
,     𝑃(𝐴/𝐵′) =

2

3
,    𝑃(𝐴/𝐵) =

3

7
 MFk;. ,q;F 𝐵′ vd;gJ 𝐵 apd; epug;G epfo;r;rpahFk;.  

(i) 𝑃(𝐴 ∩ 𝐵) , 𝑃(𝐴 ∪ 𝐵) Mfpatw;iwf; fhz;f. 
(ii) 𝐴, 𝐵 vd;gd GwePf;Fk; epfo;r;rpfsh? ckJ tpilf;fhd fhuzk; jUf. 

  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

10. 7, 𝑎, 𝑏, 4, 4, 5, 5 vd;Dk; VO Neu;epiwntz;fspw;F xH Mfhuk; kl;Lk; cs;sJ. NkYk; ,t; 

MfhukhdJ ,ilf;Fr; rkdhFk;. 𝑎, 𝑏 Mfpatw;wpd;  ngWkhdq;fisf; fz;L> VO vz;fspdJk; 
khww;wpwidf; fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

……………….…………………………………………………………………………………………....... 
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𝐵 

600 600 𝑃 𝑄 

𝐶 

𝐴 

𝑢 

𝑑 𝑘𝑚 

gFjp B 
 

11. (a) 𝑡 = 0  ,y; xU gY}d; Gtp njhlHghf khwh Ntfk; 𝑢 cld; fpsk;Gfpd;wJ. Neuk; 

𝑡 =
𝑢

𝑔
 ,y; xU Jzpf;if 𝑃 MdJ gY}dpy; ,Ue;J nkJthf tpotplg;gLfpd;wJ.  

Neuk; 𝑡 =  
2𝑢

𝑔
 ,y; gY}dpypUe;J NtnwhU Jzpf;if 𝑄 MdJ gY}dpy; ,Ue;J 

nkJthf tpotplg;gLfpd;wJ.   

  (i) 𝑡 = 0 ,ypUe;J Jzpf;if 𝑄 MdJ fzepiy Xa;tilAk; tiuf;Fk; gY}d;> 

Jzpf;if 𝑃,  Jzpf;if 𝑄 Mfpatw;wpd; Gtp njhlu;ghd Ntf-Neu tiuGfis 

xNu tupg;glj;jpy; gUk;gbahf tiuf. 

  (ii) 𝑡 = 0 ,ypUe;J Jzpf;if 𝑄 MdJ fzepiy Xa;tilAk; tiuf;Fk; 𝑃 

njhlu;ghf 𝑄 ,d; Ntf-Neu tiuigg; gUk;gbahf tiuf. 

  (iii) Jzpf;if 𝑄 MdJ fzepiy Xa;tilAk; NghJ Jzpf;iffs; 𝑃, 𝑄 

Mfpatw;wpw;F ,ilapyhd J}uj;ijf; fhz;f.   
  

 (b) rkhe;jukhd Neu;f; fiufis cila Xu; MW rPuhd 

Ntfk; 𝑢 cld; gha;fpd;wJ. 𝐴, 𝐵 vd;gd Mw;wpd; 

xU fiuapy; 𝑑 𝑘𝑚 ,ilj; J}uj;jpy; cs;s ,U 

Gs;spfshFk;. 𝐶 vd;gJ 𝐴𝐵𝐶 vd;gJ xU rkgf;f 

  Kf;Nfhzpahf mikAkhW Mw;wpd; kWfiuapy; cs;s xU Gs;spahFk;. xU rpWtd; 

𝑃, Gs;sp 𝐵 ,ypUe;J xU Neu;Nfhl;bd; topNa Gs;sp 𝐶 ,w;Fk; NtnwhU rpWtd; 𝑄, 

𝑃 I ,ilkwpf;Fk; Nehf;NfhLk;; xU Neu;Nfhl;bd; topNaAk; ePe;Jfpd;wdu;. ePu; 

njhlu;ghf rpWtu;fspd; fjpfs; xt;nthd;Wk; 𝑣 (> 𝑢) MFk;.   

  (i) rpWtd; 𝑃, Gs;sp 𝐶 I mila vLf;Fk; Neuk; 
2𝑑

ξ4𝑣2−3𝑢2−𝑢
  vdf; fhl;Lf. 

  (ii) rpWtd; 𝑄 ,dhy; rpWtd; 𝑃 I ,ilkwpf;f vLf;Fk; Neuk; 
2𝑑

ξ4𝑣2−3𝑢2+3𝑢
 vdf; 

fhl;b> ,ilkwpf;Fk;NghJ 𝑃 nrd;w J}uj;ijAk; 𝑑, 𝑢, 𝑣  rhu;gpy; fhz;f. 

  

12. (a) 2𝑚 jpzpTk; 𝛼 rha;Tk; cila xH xg;gkhd Mg;G> 𝛼 rha;Tila xH xg;gkhd 

rha;jsk; xd;wpy; Mg;gpd; Nkd;Kfk; fpilahf ,Uf;FkhW itf;fg;gl;Ls;sJ. 𝑚 

jpzpTila Jzpf;ifnahd;W Mg;gpd; fpil Kfj;jpy; rha;jsj;jpypUe;J 𝑑 fpilj; 

J}uj;jpy; itf;fg;gl;L njhFjp Xa;tpypUe;J tpLtpf;fg;gLfpd;wJ. 

  (i) Mg;gpd; Mu;KLfypd; gUkidf; fz;L> Jzpf;ifapd; Mu;KLfypd; gUkd; 
3𝑔 sin2𝛼

2+sin2𝛼
 

vdf; fhl;Lf. 

  (ii) Jzpf;if rha;jsj;ij mila vLf;Fk; Neuk; (
2𝑑

𝑔
)

1

2
{

2+sin2𝛼

3sin𝛼 cos𝛼
}

1

2
 vdf; fhl;Lf. 

  (iii) Jzpf;if rha;jsj;ij milAk;NghJ Mg;G efHe;j J}uj;ij 𝑑, 𝑔, 𝛼 rhu;gpy; 

fhz;f.  
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 (b) KiwNa 𝑚, 2𝑚 jpzpTfis cila 𝐴, 𝐵 vd;Dk; Jzpf;iffs; 𝑙 (𝑙 >
𝜋𝑎

2
) ePsKila 

,Nyrhd ePsh ,ioapdhy; ,izf;fg;gl;Ls;sd. ikak; 𝑂 itAk; Miu 𝑎 IAk; 

cila xg;gkhd epiyg;gLj;jg;gl;l Nfhsj;jpd; mjpAau; Gs;spapy; 𝐴 MdJ Xa;tpy; 

gpbf;fg;gLk;NghJ 𝐵 MdJ RahjPdkhfj; njhq;Ffpd;wJ. gpd;du; 𝐴 mdJ nkJthf 

tplg;gLfpd;wJ. Neuk; 𝑡 ,w;Fg; gpd;du; 𝑂𝐴 mdJ Nkd;Kf epiyf;Fj;Jld; 𝜃 

Nfhzj;ij mikf;Fk;NghJ Jzpf;if 𝐴 MdJ Nkw;gug;gpy; ,Uf;fpd;wnjdpd;> 

�̇�2 =
2𝑔

3𝑎
(1 + 2𝜃 − cos 𝜃) vdTk; ,ioapy; cs;s ,Oit 

2𝑚𝑔

3
(1 − sin 𝜃) vdTk; 

fhl;Lf. 

  

13. jpzpT 𝑚 I cila Jzpf;if 𝑃 MdJ ,aw;if ePsk; 𝑎 I cila kPs;jd;ik ,io 

xd;wpd; xU Kidf;F ,izf;fg;gl;L kW Kid 𝑂 vDk; epiyj;j Gs;spf;F 

,izf;fg;gl;Ls;sJ. rkepiyapy; ,ioapd; epsk; 2𝑎 vdpd; kPs;jd;ik kl;L 𝑚𝑔 vdf; 

fhl;Lf. 

Jzpf;if 𝑃 MdJ 𝑂 tpw;F epiyf;Fj;jhf fPNo (2 + ξ5)𝑎 J}uj;jpy; Xa;tpy; 

gpbf;fg;gl;L tpLtpf;fg;gLfpd;wJ.  

𝑃 ,d; ,af;fr; rkd;ghL �̈� +
𝑔

𝑎
(𝑥 − 2𝑎) = 0 ,dhy; jug;gLk; vdf; fhl;Lf; ,q;F 

𝑂𝑃 = 𝑥 MFk;. 

𝑥 − 2𝑎 = 𝑋 vd vOjp> �̈� + 𝜔2𝑋 = 0 vdf; fhl;Lf; ,q;F 𝜔2 =
𝑔

𝑎
. 

Nkw;Fwpj;j vspa ,ir ,af;fj;jpd; ikaj;ijAk; #j;jpuk; �̇�2 = 𝜔2(𝑐2 − 𝑋2) Ig; 

gad;gLj;jp tPr;rk; 𝑐 IAk; ,io jsUk;NghJ Jzpf;if 𝑃 ,d; fjpiaAk; fhz;f. 

Jzpf;if 𝑂 tpw;F NkNy 𝑎 cauk; tiu vOk;Gk; vdf; fhl;b> mJ Kjy; jlitahf 

mjd; Muk;gg; Gs;spf;Fj; jpUk;gptu vLf;Fk; Neuk;> 2√
𝑎

𝑔
(𝜋 − 𝛼 + 2) vdf; fhl;Lf; ,q;F 

𝛼 = cos−1 (
1

ξ5
) MFk;.  

mjpjho; Gs;spapy; Jzpf;if 𝑃 ,Uf;Fk;NghJ ,ioapy; cs;s ,Oitiaf; fhz;f. 

  

14. (a) 𝑎, 𝑏 vd;gd G+r;raky;yhjdTk; rkhe;juky;yhjdTkhd fhtpfs; vdTk; 𝜆, 𝜇 ∈ ℝ 

vdTk; nfhs;Nthk;. 𝜆𝑎 +  𝜇𝑏 = 0 vdpd;> 𝜆 = 0 vdTk; 𝜇 = 0 vdTk; fhl;Lf. 𝐴𝐵𝐶 

xU Kf;Nfhzp MFk;. 𝐴𝐵 ,d; eLg;Gs;sp 𝐷 MFk;. 𝐶𝐷 I Gs;sp 𝐸 MdJ  

𝐶𝐸: 𝐸𝐷 = 2: 1 MFkhW gpupf;fpd;wJ. 𝐵𝐶, 𝐴𝐸(ePl;lg;gl;l) Mfpa NfhLfs; 𝐹 ,y; 

re;jpf;fpd;wd. 𝐴𝐵⃗⃗⃗⃗  ⃗ = 𝑎, 𝐴𝐶⃗⃗⃗⃗  ⃗ = 𝑏 MFk;. 𝐴𝐸⃗⃗⃗⃗  ⃗ =
1

3
(𝑎 + 𝑏) vdf; fhl;Lf. 𝐴𝐹⃗⃗⃗⃗  ⃗ = 𝜆 𝐴𝐸⃗⃗⃗⃗  ⃗,
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𝐶𝐹⃗⃗⃗⃗  ⃗ = 𝜇 𝐶𝐵⃗⃗⃗⃗  ⃗ MFkhW 𝜆, 𝜇 ∈ ℝ MFk;. (
𝜆

3
− 𝜇)𝑎 + (

𝜆

3
+ 𝜇 − 1)𝑏 = 0 vdf; fhl;Lf. 

,jpypUe;J> 𝜆, 𝜇 If; fhz;f. 

 

 (b) 3𝑖 + ξ3𝑗, −3𝑖 + ξ3𝑗, −2ξ3𝑗  vd;Dk; %d;W tpirfs; KiwNa 𝑖 − ξ3𝑗,  𝑖 + ξ3𝑗,

−2𝑖  vd;Dk; jhdf; fhtpfis cila Gs;spfspy; jhf;Ffpd;wd. njhFjp Xu; 

,izf;Fr; rktYTs;snjdf; fhl;b> ,izapd; jpUg;gj;ijf; fhz;f. ,g;NghJ 

−𝑖 − ξ3𝑗 vd;Dk; jhdf; fhtpia cila Gs;spapy; −3𝑖 + 3ξ3𝑗 vd;Dk; tpir 

Nkyjpfkhfr; njhFjpapy; GFj;jg;gLfpd;wJ. Gjpa njhFjp xLq;Fk; jdptpirapd; 

gUkd;> jpir> jhf;ff; Nfhl;bd; rkd;ghL Mfpatw;iwf; fhz;f. 

 

15. (a) xt;nthd;Wk; ePsk; 2a iaAk; epiw W itAk;  AB, BC, CD, DE, EA vd;Dk; Ie;J 

rPHf;Nfhy;fs; mtw;wpd; Kidfspy; xUkpf;fr; RahjPdkhf %l;Ltjd; %yk; xU 

xOq;fhd Iq;Nfhzp ABCDE Mf;fg;gLfpwJ. Nfhy;fs; ED, DC vd;gtw;wpd; 

eLg;Gs;spfis ,izf;Fk; XH ,Nyrhd Nfhypdhy; ,t;tbtk; Ngzg;gLfpwJ. 

Iq;NfhzpahdJ 𝐴 ,Yk; 𝐵 ,Yk;  ,izf;fg;gl;l ,U epiyf;Fj;J ,iofspdhy; 

rkr;rPuhfj; njhq;ftplg;gl;Ls;sJ.  %l;L E ,y; cs;s kWjhf;fj;jpd; fpil> 

epiyf;Fj;Jf; $Wfisf; fhz;f. ,Nyrhd Nfhypy; cs;s cijg;G 

W(3 tan
𝜋

10
+ cot

𝜋

5
) vdf; fhl;Lf. 

 

(b) Ie;J ,Nyrhd Nfhy;fshy; xg;gkhf 

%l;lg;gl;l epiyf;Fj;jhd rl;lg;gliy cU 

fhl;Lfpd;wJ. 𝐴𝐵,𝐷𝐶 fpilahfTk; 𝐵𝐷 

epiyf;Fj;jhfTk; cs;sd. 𝐶  ,y; epiw 𝑊 

njhq;ftplg;gl;Ls;sJ. 𝐴, B ,y; jhf;Fk; ,U  

  epiyf;Fj;J tpirfshy; rkepiy Ngzg;gLfpd;wJ. 𝐷�̂�𝐵 = 300, 

𝐷�̂�𝐶 = 𝐷�̂�𝐵 = 450 MFk;. jifg;G tupg;glnkhd;iw tiuf. ,jpypUe;J> vy;yhf; 

Nfhy;fspy; cs;s jifg;Gfisf; fz;L mit ,Oitah> cijg;gh vd 

NtWgLj;Jf. NkYk; 𝐴, 𝐵 ,Ys;s epiyf;Fj;J tpirfisAk; fhz;f.  

 

16. Miu 𝑎 I cila xU rPuhd jpz;k miuf; Nfhsj;jpd; jpzpT ikaj;jpd; jhdj;ijj;  

njhifaply; %yk; fhz;f. 

  Miu 2𝑎 IAk; cauk; 
3𝑎

2
 IAk; nfhz;l rPuhd jpz;k cUisapd; tl;lj; jsKfk; 

xd;wpd; ikak; 𝑂 MFk;. 𝑂 I ikakhfTk; Miu 𝑎 IAk; nfhz;l jpz;k miuf;Nfhsk; 

ntl;b mfw;wg;gLfpd;wJ. vQ;rpa jpz;k; 𝑆 vdf; nfhs;Nthk;. 

 

300 

𝐷 

𝐴 𝐵 

𝐶 

𝑤 

450 

 

450 
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(i) 𝑂 ,ypUe;J 𝑆 ,d; jpzpT ikaj; J}uk; 
51𝑎

64
 vdf; fhl;Lf. 

𝑆 ,d; kw;iwa jsKfk; fpilAld;  𝜃 Nfhzj;jpy; rha;e;Js;s jsnkhd;wpy; 

itf;fg;gl;Ls;sJ.  

(ii) rha;jskhdJ tOf;Fjiyj; jLg;gjw;F Nghjpa fulhdJ vdTk;  

𝜃 = 𝛼 Mf cs;sNghJ 𝑆 MdJ ftpOk; jWthapy; cs;sJ vdTk; jug;gbd;>  

tan 𝛼 =
128

45
 vdf; fhl;Lf. 

(iii) rha;jsj;jpw;Fk; 𝑆 ,d; mbKfj;jpw;Fk; ,ilapyhd cuha;Tf; Fzfk; 0.8 vdTk; 

𝜃 = 𝛽 Mf cs;sNghJ fPo;Nehf;fp tOf;Fk; jWthapy; cs;sJ vdTk; jug;gbd; 

tan 𝛽  If; fhz;f. 

   

17. (a)  𝐴, 𝐵 Mfpad ,U ru;trkdhd igfshFk; ig 𝐴 ,y; 6 fWg;Gg; ge;JfSk; 4 

nts;isg; ge;JfSk; ,Uf;Fk; mNj Ntis ig 𝐵 ,y; 8 fWg;Gg; ge;JfSk; 2 

nts;isg; ge;JfSk; cs;sd. ge;Jfs; mtw;wpd; epwq;fs; jtpu vy;yh 

mk;rq;fspYk; ru;trkdhdit. ,g;NghJ Kfq;fs; kPJ 1, 2, 3, 4, 5, 6 vd 

Gs;spfs; Fwpf;fg;gl;l xU Nfhlhj rJuKfpj; jhaf; fl;ilnahd;W kPz;Lk; kPz;Lk;  

vwpag;gLfpd;wJ. cau;e;jgl;rk; %d;W vwpiffspy; ngw;w Gs;spfspd; $l;Lj;njhif 

nrg;gkhf Mwhf ,Uf;Fk; vdpd; ig 𝐴  njupe;njLf;fg;gLfpwJ. ,y;iynadpd; ig 

𝐵  njupe;njLf;fg;gLfpwJ. gpd;du; njupe;njLf;fg;gl;l igapypUe;J xU ge;J 

vOkhw;whf ntspNa vLf;fg;gLfpd;wJ. 

  (i) ntspNa vLf;fg;gl;l ge;J fWg;G ge;jhf ,Ug;gjw;fhd epfo;jfitf; fhz;f. 

  (ii) ntspNa vLf;fg;gl;l ge;J fWg;G ge;njdj; jug;gLnkdpd;> ,g;ge;J ig 𝐴 

,ypUe;J ntspNa vLf;fg;gl;bUg;gjw;fhd epfo;jfitf; fhz;f. 

  

 (b) xU Fwpj;j guPl;irf;Fj; Njhw;wpa 100 khztu;fs; 

ngw;w Gs;spfspd; $l;lkhf;fpa kPbwd; guk;gy; mUfpy; 

fhl;lg;gl;Ls;sJ.   

 (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; epaktpyfYk; KiwNa 

58, 2.5 vdpd;> xd;W Nru;e;j Gs;spfspd; ,iliaAk; epak tpyfiyAk; fhz;f. 

tFg;G kPbwd; 
      20-29 

30-39 

40-49 

50-59 

60-69 

70-79 

1 

9 

35 

40 

12 

3 


