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gFjp A 

1. n ,d; Neu; epiwntz; ngWkhdq;fSf;F ∑ 𝑟 ௡
௥ୀଵ 2௥ିଵ = 1 + (𝑛 − 1)2௡ vd 

fzpjj; njhFj;jwpT Kiwiag; gad;gLj;jp epWTf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

2. 𝑦 = 2|𝑥 + 1| − 3,       𝑦 = 𝑥 + 2|𝑥 − 1| Mfpatw;wpd; tiuGfis xNu tupg;glj;jpy; 
tiuf. ,jpypUe;J> 𝑥 + 3 + 2|𝑥 − 1| > 2|𝑥 + 1| Ij; jpUg;jp nra;Ak; 𝑥 ,d; 
nka;g;ngWkhdq;fspd; njhiliaf;; fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  ................................................................................................................................................................................. 
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3. 𝑍ଵ  =  3 + 4𝑖,  |𝑍ଶ| = 5  MFkhWs;s rpf;fnyz;fs;  𝑍ଵ, 𝑍ଶ it xNu Mfz; 
tupg;glj;jpy; Fwpf;f. NkYk; 𝑍ଵ + 𝑍ଶ = 𝑍  MFkhW cs;s rpf;fy; vz; 𝑍 ,d; 
xOf;fpd; rkd;ghl;ilf; fhz;f. NkYk; |𝑍| ,d; mjpAau; ngWkhdj;ijAk; 
fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

4. 𝑛 ∈ ℤା ,w;F (1 + 𝑥)௡ାହ ,d; <UWg;G tpuptpy; mLj;JtUk; %d;W cWg;Gfspd; 
Fzfq;fSf;fpilapyhd tpfpjk; 5 ∶ 10 ∶ 14 vdpd; 𝑛 ,d; ngWkhdj;ijf; 
fhz;f. 
  ................................................................................................................................................................................. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  ................................................................................................................................................................................. 
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5. 𝑛 ∈ ℤା ,w;F  lim௫→଴
(ଵିୡ୭ୱ ଶ ௫ )(ଵିୡ୭ୱ ସ ௫ )(ଵିୡ୭ୱ  ଺ ௫ )…….……(ଵିୡ୭ୱ ଶ௡௫)

௫మ೙
  ,d; 

ngWkhdj;ijf; fzpf;f. 
  ................................................................................................................................................................................. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

6. 𝑦 = 𝑥ଶ,   𝑦 = 2 − 𝑥ଶ Mfpa ,U tiuGfisAk; xNu tupg;glj;jpy; tiuf. ,U 

tisapfshYk; cs;silf;fg;gl;l gpuNjrk; 𝑅 ,d; gug;gsT 
଼

ଷ
 rJu myFfs; 

vdTk; 𝑅 I 𝑥 mr;irg;gw;wp 2𝜋 Miuad;fspD}lhfr; Row;Wtjdhy; 

cz;lhFk; jpz;kj;jpd; fdtsT 
ଵ଺గ

ଷ
 vdTk; fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 .................................................................................................................................................................................  
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7. 𝑥 =
ଷ௔௧

ଵା௧మ
 , 𝑦 =

ଷ௔௧మ

ଵା௧మ
 vd;Dk; gukhdr; rkd;ghLfspdhy; jug;gLk; tisap kPJ 

(9, 27) vd;Dk; Gs;spapy; tiuag;gLk; njhlypapd; rkd;ghL  
3𝑥 + 4𝑦 − 135 = 0 vdf; fhl;Lf. 
 ................................................................................................................................................................................. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

8. 𝐴 ≡ (7,0),   𝐵 ≡ (0, −5) vd;Dk; Gs;spfspDhL nry;Yk; Neu;Nfhl;bw;Fr; 
nrq;Fj;jhd xU Neu;NfhL 𝑥 mr;ir P apYk; 𝑦 mr;ir Q  tpYk; ntl;Lfpd;wJ. 
Gs;spfs; B, P ,DhL nry;Yk; Neu;NfhL AQ I R ,y; ntl;Lfpd;wJ. Gs;sp R 
,d; xOf;iff; fhz;f. 
 ............................................................................................................................................................................... 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 ............................................................................................................................................................................... 
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9. 𝑆ଵ ≡ 𝑥ଶ + 𝑦ଶ + 6𝑥 + 4𝑦 + 4 = 0,   𝑆ଶ ≡ 𝑥ଶ + 𝑦ଶ − 4𝑦 = 0 vd;Dk; ,U 
tl;lq;fSk; xd;iwnahd;W ntspg;Gwkhfj; njhLk; vdf; fhl;b ,tw;wpd; 
njhLGs;spapDhlhfr; nry;Yk; nghJj; njhlypapd; rkd;ghl;il vOJf. 
 ............................................................................................................................................................................... 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

10. A, B, C vd;gd Kf;Nfhzp xd;wpd; Nfhzq;fs;; vdpd; 

sinଶ 𝐴 + sinଶ 𝐵 − sinଶ 𝐶 =  2 sin 𝐴 sin 𝐵 cos 𝐶 vdf; fhl;Lf. 
 ............................................................................................................................................................................... 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

11. (a) 𝑝,   𝑞 Mfpad nka;naz;fshf cs;s ,Ugbr; rkd;ghL 𝑥ଶ + 𝑝𝑥 + 𝑞 = 0 ,d; 

%yq;fs; 𝛼, 𝛽 vdf; nfhs;Nthk;. 𝑎 = 𝛼 + 𝛽ଶ,    𝑏 = 𝛽 + 𝛼ଶ Mfpatw;iw 

%yq;fshff; nfhz;l ,Ugbr; rkd;ghl;il 𝑝, 𝑞 ,d; rhHgpy; fhz;f. 𝛼, 𝛽 

Mfpad nka;ahditahf ,y;yhjNghJ 𝑝 = −1 Mf ,Ue;jhy; - ,Ue;jhy; 

khj;jpuk; 𝑎, 𝑏 Mfpad nka;nadTk; ,r;re;jHg;gj;jpy; 𝑎 = 𝑏 = 1 − 𝑞 vdTk; 

fhl;Lf. 

 

(b) 𝑝,    𝑞  Mfpad ,U G++r;rpakw;w nka;naz;fs; vdTk; 

𝑓(𝑥) = 𝑝𝑥ଷ + 3𝑥ଶ − 𝑞𝑥 − 6 vdTk; nfhs;Nthk;. (𝑥 + 1),  (𝑥 + 2) vd;gd 𝑓(𝑥) 

,d; fhuzpfs; vdpd; 𝑝, 𝑞 ,d; ngWkhdj;ijf; fz;L %d;whk; fhuzpiaAk; 

fhz;f. 𝑓(𝑥) I 2𝑥ଶ − 𝑥 − 1 ,dhy; tFf;Fk;NghJ kPjp ahJ? 

 

12. (a) covide-19 Ma;tpw;fhf 5 gpujhd itj;jp;arhiyfs; gq;Nfw;fpd;wd. xt;nthU 

itj;jparhiyAk; xU Mz; itj;jpa epGzu;, xU ngz; itj;jpa epGzu;, xU 

njhopy;El;g cjtpahsu; MfpNahuhy; gpujpepjpj;Jtg;gLj;jg;gLfpd;wJ. 

,tu;fspy; 5 cWg;gpdu;fisf; nfhz;l xU FOitj; njupe;njLf;f 

Ntz;bAs;sJ. gpd;tUk; xt;nthU re;ju;g;gq;fspYk; Mf;fg;glj;jf;f 

ntt;NtW topfspd; vz;zpf;ifiaf; fhz;f. 

(i) FOtpy; 2  Mz; itj;jpa epGzu;fs; 2 ngz; itj;jpa epGzu;fs;, 1 

njhopy;El;g cjtpahsu; ,lk;ngw Ntz;Lk;. 

(ii) 5 itj;jparhiyfisAk; gpujpepjpj;Jtg;gLj;jf;$bajhfTk; 2 Mz; 

itj;jpa epGzufs;;, 2 ngz; itj;jpa epGzu;fs;, 1 njhopy;El;g 

cjtpahsu; ,lk;ngw Ntz;Lk;. 

(iii) Fwpj;j ,U itj;jparhiyapd; Mz; itj;jpa epGzu;fs; ,UtUk; 

gq;Fgw;wj;jf;fjhfTk; Vida itj;jparhiyfspypUe;J 2 ngz; 

itj;jpa epGzu;fSk; xU njhopy;El;g cjtpahsUk;  ,lk;ngWk; 

FOf;fs;  

(iv) njupT nra;ag;gl;l xU FOthdJ njhw;W ePf;Fk; nrad;Kiwf;fhfr; 

Ruq;fg; ghijapD}L mDg;g Ntz;bAs;sJ. mDg;gg;glj;jf;f 

tpjq;fspd; vz;zpf;if ahJ? 
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 (b) 𝑉௥ = 𝑃𝑟ଶ + 𝑄𝑟 + 𝑅 vdf; nfhs;Nthk;. ,q;F 𝑃, 𝑄, 𝑅 vd;gd nka; khwpypfs;, 

vy;yh 𝑟 ∈ ℤା ,w;Fk; 𝑟(𝑟 + 1) = 𝑉௥ − 3𝑉௥ିଵ Mf ,Uf;fj;jf;fjhf 𝑃, 𝑄, 𝑅  

vd;gtw;iwf; fhz;f. 

ଵ.ଶ

ଷభ
+

ଶ.ଷ

ଷమ
+

ଷ.ସ

ଷయ
+

ସ.ହ

ଷర
+ − − − − − − − − − − − − vd;Dk; njhlupd; 𝑟 MtJ 

cWg;G 𝑈௥ I vOJf 𝑈௥ = 𝑓(𝑟) − 𝑓(𝑟 − 1) Mf ,Uf;fj;jf;fjhf 𝑓(𝑟) If; 

fhz;f. ,jpypUe;J> ∑ 𝑈௥ =௡
௥ୀଵ

ଽ

ସ
−

൫ଶ௡మା଼௡ାଽ൯

ସ.ଷ೙
 vdf; fhl;Lf 

∑ 𝑤௥
௡
௥ୀଵ = ቀ

ଽ

ସ
− ∑ 𝑈௥

௡
௥ୀଵ ቁ 4. 3௡  vdpd; ∑ 𝑤௥

ஶ
௥ୀଵ  xUq;F njhluh? ckJ 

tpilia epahag;gLj;Jf. 

 

13. (a) 𝑍ଵ + 𝑍ଶ,  𝑍ଵ𝑍ଶ   Mfpa xt;nthd;Wk; kiw nka;naz;fshf ,Uf;FkhW 𝑍ଵ, 𝑍ଶ 

vd;gd ,U rpf;fy; vz;fs; vdpd;, 𝑍ଵ, 𝑍ଶ nka;naz;fs; vdf; fhl;Lf. 

 (b) |𝑍ଵ| = |𝑍ଶ| = |𝑍ଷ| MfTk; 𝑍ଵ + 𝑍ଶ + 𝑍ଷ = 0 MfTk; ,Uf;FkhW 𝑍ଵ,  𝑍ଶ, 𝑍ଷ 

ér;rpakw;w %d;W rpf;fy; vz;fs; MFk;. Mfz; tupg;glk; xd;wpy; rkgf;f 

Kf;Nfhzp xd;wpd; cr;rpfis ,r;rpf;fy; vz;fs; tif Fwpf;fpd;wd vdf; 

fhl;Lf. 

(c)   𝑨 = ቂ
−6 −9
2 5

ቃ      𝑰 = ቂ
1 0
0 1

ቃ   vdpd;>  𝑨ଶ + 𝑨 − 12𝑰 = 𝟎 vdf; fhl;Lf. 

,jpypUe;J> 𝑨ି𝟏 If; fhz;f. 

 

14. (a) 𝑥 ≠ 2   ,w;F  𝑓(𝑥) ≡
ସ൫௫మିଷ௫ାଵ൯

(௫ିଶ)య
   MFk;. 

𝑥 ≠ 2 ,w;F 𝑓ᇱ(𝑥) ≡ −
ସ(௫ାଵ)(௫ିଷ)

(௫ିଶ)ర
 vdj; jug;gl;Lfpd;wnjdf; fhl;Lf.  

jpUk;gw; Gs;spfisAk; mZFNfhLfisAk; fhl;b 𝑦 = 𝑓(𝑥)  ,w;fhd 

tiuigg; gUk;gbahf tiuf.  

 𝑥 ≠ 2 ,w;F 𝑓ᇱᇱ(𝑥) ≡
଼(௫మି௫ି଼)

(௫ିଶ)ఱ
 vdj; jug;gl;Ls;sJ 𝑦 = 𝑓(𝑥) ,w;fhd 

tpgj;jpg; Gs;spfspd; 𝑥 Ms;$Wfisf; fhz;f. 

(b) Miu 𝑟 IAk; ePsk; ℎ IAk; fdtsT 100𝜋 

IAk; cila jpz;k nrt;tl;l cUisnahd;W 

cUtpy; fhzg;gLfpd;wthW ghjpahf 

 ntl;lg;gl;Ls;sJ. ghjp cUisapd; nkhj;j Nkw;gug;gsT S vdpd;  

S = 𝜋𝑟ଶ +
ଵ଴଴గ

௥
+

ଶ଴଴

௥
 vdf; fhl;Lf. 

  S ,opthf ,Ug;gjw;F cUisapd; ePsj;jpw;Fk; miutl;l Kfj;jpd; 

tpl;lj;jpw;Fk; ,ilapyhd tpfpjk; 𝜋 ∶ (𝜋 + 2) vdf; fhl;Lf. 
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15 (a) nghUj;jkhd gpujpaPl;ilg; gad;gLj;jpa gpd;du; gFjpg; gpd;dq;fisf; fz;L 

∫
௫ఱା௫

௫రା௫మିଶ
𝑑𝑥 If; fhz;f. 

   (b)  𝑓(𝑥) vd;gJ [0, 𝑎] vDk; MapilapDs; njhifaplj;jf;f rhu;G  vdpd; 

∫ 𝑓(𝑎 − 𝑥)𝑑𝑥 = ∫ 𝑓(𝑥)𝑑𝑥
௔

଴

௔

଴
 vdf; fhl;Lf. ,q;F 𝑎 xU nka;k; khwpypahFk;. 

𝐼 = ∫
௫ ୱ୧୬ ଶ௫

ୱ୧୬ల௫ାୡ୭ୱల௫
𝑑𝑥

ഏ

మ
଴

 =
గ

ସ
∫

ୱ୧୬ ଶ௫

ଵିଷ ୱ୧୬మ ௫ .  ୡ୭ୱమ௫

ഏ

మ
଴

𝑑𝑥  vdf; fhl;Lf.  

mj;Jld; 𝐼 =
√ଷగమ

ଽ
 vdTk; fhl;Lf. 

  (c)  𝐽 = ∫
୪୬ ௫ೣ

(௙(௫))మ
𝑑𝑥 vdTk; 𝑓(𝑥) = 𝑥ଶ + 1 vdTk; nfhs;Nthk;. gFjpfshfj; 

njhifapLtjd;  %yk; Muk;gpj;J  𝐽 = ln √𝑥 −
୪୬ √௫

௙(௫)
−

ଵ

ସ
ln 𝑓(𝑥) + 𝐶 vdf; 

fhl;Lf. ,q;F 𝐶 ahdJ vNjr;ir khwpypahFk;. 

 

16. ntspg;Gs;sp (𝑥଴, 𝑦଴) ,Ue;J Neu;NfhL 𝑎𝑥 +  𝑏𝑦 +  𝑐 =  0  ,w;F tiuag;gl;l 

nrq;Fj;Jj; Jhuk; 
|௔௫బା௕௬బା௖|

√௔మା௕మ
  vdf; fhl;Lf. 

𝑡  ,d; vy;yhg; ngWkhdq;fSf;Fk;  (1 − 𝑡ଶ) (𝑥 − ℎ) + 2𝑡 (𝑦 − 𝑘) = 𝑟(1 + 𝑡ଶ) 

vd;Dk; NfhL (𝑥 − ℎ)ଶ  +  (𝑦 − 𝑘)ଶ  =  𝑟ଶ vd;Dk; tl;lj;ijj; njhLk; vd epWTf. 

5(𝑥ଶ + 𝑦ଶ)  − 6𝑥 +  8𝑦 − 35 =  0 vd;Dk; tl;lj;jpd; ehd;F myF ePsKila ,U 

ehz;fs; 𝑥ଶ + 𝑦ଶ − 2𝑥 − 4𝑦 − 11 = 0 vd;Dk; tl;lj;ijj; njhLk;gbahf 

tiuayhk; vdf; fhl;b mjd; rkd;ghLfisf; fhz;f. 

 

 

17. (a) cos(𝐴 + 𝐵) I sin 𝐴,  cos 𝐴,     sin 𝐵,    cos 𝐵 Mfpatw;wpd; rhHgpy; vOjp 

cos 2𝜃 = 2 cosଶ 𝜃 − 1 I ca;j;jwpf. 

  cos 2𝜃 − cos 4𝜃 = 2(cosଶ 𝜃 − cosଶ 2𝜃) vdf; fhl;Lf. ,jpypUe;J> 𝜃 ,w;F 

jFe;j ngWkhdj;ij ,Ltjd; Kyk; cos
గ

ହ
− cos

ଶగ

ହ
=

ଵ

ଶ
 vdf; fhl;b  

cos
గ

ହ
=  

√ହାଵ

ସ
 vd;gij ca;j;jwpf. 

 (b) toikahd FwpaPLfspy; Kf;Nfhzpf;fhd Nfhird; newpiaf; $Wf.  

Kf;Nfhzp 𝐴𝐵𝐶 ,w;F ntspNa Gs;sp 𝐷 fhzg;gLfpd;wJ. 𝐴𝐵𝐷 rkgf;f 

Kf;Nfhzp vdpd;  𝐶𝐷ଶ =
ଵ

ଶ
(𝑎ଶ + 𝑏ଶ + 𝑐ଶ) + 2√3 ∆  vdf; fhl;Lf. 

(,q;F ∆ vd;gJ Kf;Nfhzp 𝐴𝐵𝐶 ,d; gug;gsT MFk;.) 

 (c) rkd;ghL sinିଵ ቀ
௫

௫ିଵ
ቁ + 2 tanିଵ ቀ

ଵ

௫ାଵ
ቁ =

గ

ଶ
 Ij; jPHf;f. 


