
i 
 

 

tl;l ,af;fk; 

Nfhz Ntfk; 

jsk; xd;wpy; ,aq;Fk; Jzpf;if P xd;iwf; fUJf. ,j;jsj;jpy; O epiyahd Gs;sp. 

OA epiyahd NfhL. 

Neuk; t ,y; Jzpf;ifapd; epiy P vd;f. 

Nfhzk; POA ,d; khw;w tPjk; O itf;Fwpj;J Neuk; t ,y; P apd; Nfhz Ntfk; 

vdg;gLk;. 

,J 
ௗఏ

ௗ௧
= �̇� = ω vdf; Fwpf;fg;gLk;. 

Nfhz Ntfj;jpd; myF 𝑟𝑎𝑑  𝑠ିଵ MFk;. 

 

Nfhz MHKLfy; 

Nfhz Ntfj;jpd; khw;wtPjk;> Nfhz MHKLfy; vdg;gLk;. 

ௗ

ௗ௧
ቀ

ௗఏ

ௗ௧
ቁ vdf; Fwpf;fg;gLk;. 

ௗమఏ

ௗ௧మ
= �̈� vdf; Fwpf;fyhk;. 

 

tl;l ,af;fj;jpYs;s Jzpf;if xd;wpd; Ntfk;> MHKLfy; 

ikak; O>  Miu = a  P(x,y) vd;f. 

 

 

 

 

 

 

 

 

 

 

 

              P apy;> Op topNaahd Ntfk; = 𝑥 ̇ cos 𝜃 + �̇� sin 𝜃  

                                                                = ൫−𝑎 𝑠𝑖𝑛𝜃 �̇�൯ cos 𝜃 + ൫𝑎 cos 𝜃 �̇�൯𝑠𝑖𝑛𝜃 = 0 

             P apy; njhlyp topNaahd Ntfk; = �̇�𝑐𝑜𝑠𝜃 − �̇� 𝑠𝑖𝑛𝜃 

                                                                         = ൫𝑎  𝑐𝑜𝑠𝜃 �̇�൯𝑐𝑜𝑠𝜃— ൫𝑎 𝑠𝑖𝑛𝜃 �̇�൯ sin 𝜃 

𝑥 = 𝑎 cos 𝜃 

�̇� = −𝑎 sin 𝜃 �̇� 

 
ௗ௫

ௗ௧
= −𝑎 𝑠𝑖𝑛𝜃 

ௗఏ

ௗ௧
  

�̇� = 𝑎 cos 𝜃 �̇� 

y=a sin  

ௗ௬

ௗ௧
= a cos 𝜃 

ௗఏ

ௗఏ
  

y 

x o 
 

p (x,y) 
 

y 

x o 
 
p  �̇� 

�̇� 

 

Ntfk; 

y 

x o 

p  �̇� 

�̇� 

Ntfk; 

 
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                                                                         = 𝑎 𝑐𝑜𝑠ଶ𝜃 �̇� + 𝑎 𝑠𝑖𝑛ଶ𝜃 �̇�  

                                                                       = 𝑎�̇�(𝑐𝑜𝑠ଶ𝜃 + 𝑠𝑖𝑛ଶ𝜃) = 𝑎�̇� 

MfNt tl;lj;jpy; ,aq;Fk; Jzpf;if  xd;wpd; Ntfk; vg;NghJk; mg;Gs;spapy; 

njhlyp topNa mikAk;. 

Ntfk; 𝑢 = 𝑎�̇� = 𝑎𝜔 MFk;. 

 

 

 

MHKLfy; 

ௗ௫

ௗ௧
= �̇� = −𝑎 sin 𝜃 �̇�  

ௗమ௫

ௗ௧మ = �̈� = −𝑎 ቂ𝑠𝑖𝑛𝜃 −
ௗ

ௗ௧
൫�̇�൯ +

ௗ

ௗ௧
(𝑠𝑖𝑛𝜃)�̇�ቃ  

      = −𝑎ൣ𝑠𝑖𝑛𝜃 �̈� + 𝑐𝑜𝑠𝜃 𝜃ଶ̇൧ 

 

ௗ௬

ௗ௧
= �̇� = 𝑎 cos 𝜃 �̇�  

 

ௗమ௬

ௗ௧మ = 𝑦 ̈ = 𝑎 ቂ𝑐𝑜𝑠𝜃 
ௗ

ௗ௧
൫�̇�൯ +

ௗ

ௗ௧
(𝑐𝑜𝑠𝜃)�̇�ቃ  

                = 𝑎 ቂcos 𝜃 �̈�   − 𝑠𝚤𝑛𝜃 �̇�ଶ̈ ቃ  

 

  OP topNaahd MHKLfy; 

= �̈� 𝑐𝑜𝑠𝜃 + �̈� 𝑠𝑖𝑛𝜃   

= ൣ−𝑎 𝑠𝑖𝑛𝜃 �̈� + 𝑎 𝑐𝑜𝑠𝜃 �̇�ଶ൧𝑐𝑜𝑠𝜃 + ൣ𝑎 cos 𝜃 �̈� − 𝑎 𝑠𝑖𝑛𝜃 �̇�ଶ൧𝑠𝑖𝑛𝜃  

= −𝑎 𝑐𝑜𝑠ଶ𝜃 �̇�ଶ − 𝑎 𝑠𝑖𝑛ଶ𝜃�̇�ଶ  

= −𝑎�̇�ଶ[𝑐𝑜𝑠ଶ𝜃 + 𝑠𝑖𝑛ଶ𝜃] = −𝑎�̇�ଶ  

 

 njhlyp topNaahd MHKLfy; 

𝑦 ̈ 𝑐𝑜𝑠𝜃 − �̈�𝑠𝑖𝑛𝜃  

= ൣ𝑎 𝑐𝑜𝑠𝜃 �̈� − 𝑎 𝑠𝑖𝑛𝜃 �̇�ଶ൧ cos 𝜃 + ൣ𝑎 sin 𝜃 �̈� + 𝑎 𝑐𝑜𝑠𝜃 �̇�ଶ൧𝑠𝑖𝑛𝜃  

= 𝑎�̈�(𝑐𝑜𝑠ଶ𝜃 + 𝑠𝑖𝑛ଶ𝜃) = 𝑎�̈�  

 

MHKLfy;> ikaj;ij Nehf;fp 𝑎�̇�ଶ MfTk;> njhlyp topNa 𝑎 �̈� 

MfTk; ,Uf;Fk;. 

y 

x o 

�̇� =a�̇� 

o 

�̈� 

�̈� 

x 

y 

x o 

�̈� 
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 

 
p �̈� 
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Fwpg;G :- �̇�(= 𝜔) xUik vdpd; �̈� = 0 MFk;. vdNt MHKLfy; ikaj;ij Nehf;fp 

kl;Lk; mike;jpUf;Fk;. MHKLfy; ikaj;ij Nehf;fp 𝑎�̇�ଶ = 𝑎𝑤ଶ =
௩మ

௔
 MFk;. 

 

fpil tl;lj;jpy; ,af;fk; 

$k;g+ry;:- ,ionahd;wpd; xU Kidf;F jpzpT xd;W 

,izf;fg;gl;L kWKid epiyahd Gs;spf;F 

,izf;fg;gl;Ls;snjd;f. Jzpf;if epiyahd Gs;spf;Ff; 

fPNo rPuhd NfhzNtfj;Jld; fpil tl;lj;jpy; 

,aq;Fk;NghJ> ,io $k;nghd;wpd; Nkw;gug;ig Mf;Fk;. ,j; 

njhFjp $k;g+ry; vdg;gLk;. 

,ioapd; ePsk; l vd;f. 

Jzpf;ifapd; ,af;fj;Jf;F> 𝐹 =m𝑎Ig; gpuNahfpf;f> 

   

  𝑇 cos 𝜃 − 𝑚𝑔 = 𝑚. 𝑜 = 𝑜;            𝑇 cos 𝜃 = 𝑚𝑔 … … … . . (1)  

      𝑇 𝑠𝑖𝑛𝜃 = 𝑚(𝑙𝑠𝑖𝑛𝜃)𝑤ଶ                  𝑇 = 𝑚𝑙𝑤ଶ … … … … … . (2) 

          
௠௚

௖௢௦ఏ
= 𝑚𝑙𝑤ଶ;                           𝑐𝑜𝑠𝜃 =

௚

௟௪మ  

epiyf;Fj;J tl;lj;jpy; ,af;fk; 

ikak; :-O                    Miu :- a 

 

 

 

 

 

Ntfk; 𝑣 = 𝑎�̇� = 𝑎𝜔 (njhlyp topNa)         

MHKLfy; : ikaj;ij Nehf;fp>𝑎�̇�ଶ = 𝑎𝜔ଶ =
௩మ

௔
  

njhlyp topNa> 𝑎�̈� = 𝑎
ௗఠ

ௗ௧
= 𝑎�̇�  

1) epiyj;j xg;gkhd epiyf;Fj;J tl;l tisak; xd;wpy; NfhHf;fg;gl;l kzp xd;wpd; 

,af;fk;. 
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B 

C 
 

mg 

A 

 

 

Ntfk; 

o 

 

v 

MHKLfy; 

o 

 

𝑎�̈� 𝑎𝜃ଶ̇  

x 

 

O mg 

 
O v 

R 
 
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Jzpf;if tisaj;jpd; mjpjho; Gs;spapypUe;J fpilahf Ntfk; u cld; 

vwpag;gLfpwJ vd;f. Jzpf;if Nfhzk;  ,D}L mire;jJk; mjd; Ntfk; V vd;f. 

Jzpf;iff;Fk; tisaj;Jf;FkpilNaahd kWjhf;fk; R, vg;NghJk; ,af;f jpirf;F 

nrq;Fj;jhFk;. vdNt R ,dhy; nra;ag;gLk; Ntiy g+r;rpak;. MfNt rf;jpf;fhg;G 

tpjpg;gb. 

ଵ

ଶ
𝑚𝑢ଶ =

ଵ

ଶ
𝑚𝑣ଶ + 𝑚𝑔𝑎(1 − 𝑐𝑜𝑠𝜃)  

𝑣ଶ = 𝑢ଶ − 2𝑎𝑔(1 − 𝑐𝑜𝑠𝜃)  

g+uz tl;lj;jpypaq;f> 𝜃 = 𝜋 Mf 𝑣 > 𝑜 

𝜃 = 𝜋 Mf 𝑣ଶ = 𝑢ଶ − 4𝑎𝑔 > 𝑜  

𝑢ଶ > 4𝑎𝑔  

 

2) ,ionahd;wpd; %yk; njhq;Fk; Jzpf;ifapd; ,af;fk; 

3) xg;gkhd Nfhsj;jpd; cl;Gwj;jpy; Jzpf;ifapd; ,af;fk;. 

4) xg;gkhd Nfhsj;jpy; ntspg;Gwj;jpy; Jzpf;ifapd; ,af;fk;. 

 

gapw;rp 

1. 90cm ePsKila nky;ypa ePsh ,io xd;wpd; xU Kidf;F 5kg jpzpTila 

Jzpf;if xd;W ,izf;fg;gl;L> $k;g+ryhf ,aq;FfpwJ. Jzpf;if khwhf; 

NfhzNtfk; 4 𝑟𝑎𝑑 𝑠ିଵ cld; ,aq;FfpwJ. 

i. ,ioapd; ,Oit 

ii. epiyf;Fj;Jld; ,io Mf;Fk; Nfhzk; vd;gtw;iwf; fhz;f. 

 

2. Gs;sp B, Gs;sp A apw;F epiyf;Fj;jhff; fPNo 2a J}uj;jpy; cs;sJ. 

,ionahd;wpy; m jpzpTila rpwpa tisak; xd;W NfhHf;fg;gl;L ,ioapd; 

Kidfs; A,B vDk; Gs;spfSf;F ,izf;fg;gl;Ls;sJ. tisak; B I ikakhff; 

nfhz;L a MiuAila tl;lj;jpy; ,aq;FfpwJ. tisaj;jpd; Nfhz Ntfk;. 

ቂ
୥

ଶୟ
൫√5 + 1൯ቃ

భ

మ
  

 

3. 5a ePsKila ePsh ,ionahd;wpd; Kidfs; xNu epiyf;Fj;Jf; Nfhl;by; 4a 

,ilj;J}uj;jpYs;s; A,B vDkpU Gs;spfSf;F ,izf;fg;gl;Ls;sd. B, A apw;F 

fPNo cs;sJ. m jpzpTila Jzpf;if P, ,ioapd; eLg;Gs;spf;F ,izf;fg;gl;L> 

AP, BP Mfpa ,U gFjpfSk; ,Wf;fkhf ,Uf;FkhW> AB apd; eLg;Gs;spia 

ikakhff; nfhz;l xU fpil tl;lj;jpy; fjp u cld; ,aq;FfpwJ. ,ioapd; 
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,U gFjpfspYKs;s ,Oitfisf; fz;L ,af;fk; rhj;jpakhtjw;F 8𝑢ଶ ≥ 9 𝑎𝑔 

vdf; fhl;Lf. 

4. A,B vDkpU rkJzpf;iffs; ePsk; a I cila ePl;l Kbahj ,Nyrhd 

,ionahd;wpdhNy njhLf;fg;gl;Ls;sd. ePsk; a I cila NtnwhU ePl;l 

Kbahj ,Nyrhd ,ionahd;wpdhy; epiyj;j xU Gs;sp O cld; A 

,izf;fg;gl;Ls;sJ. ,iofs; OA, AB vd;gd vg;NghJk; epiyf;Fj;Jj; jsk; 

xd;wpypUf;f. Jzpf;iffs; fpil tl;lq;fspy; nrd;W> fPo;Kf epiyf;Fj;Jld; 

KiwNa >  vDk; Nfhzq;fis Mf;Ffpd;wd. 

i) OA, AB Mfpa ,iofspYs;s ,Oitfs; 2𝑐𝑜𝑠 ∶ 𝑐𝑜𝑠 vDk; tpfpjj;jpYs;sd 

vdTk; 

ii) Nfhz Ntfk; 𝜔 MdJ 

ωଶ =
୥ ୲ୟ୬

ୟ (ୱ୧୬∝ାୱ୧୬)
 ,dhNy jug;gLk; vdTk; 

iii) sin ∝ tan = (sin ∝ +sin)(2 tan ∝ −tan) vdTk; fhl;Lf. 

 

5.  glj;jpy; fhl;bathW njhFjp Xa;tpypUe;J tpLtpf;fg;gLfpd;wJ 

P ,Q vd;gd KiwNa m,2m jpzpTilad.  𝜃 Nfhzj;Jhlhf P 

Clhd Miu jpUk;gpald; P,d; fjp v MdJ 
ଶ௚

ଷ
(2𝜃 − sin 𝜃) vdf; 

fhl;Lf P,d; kPjhd kWjhf;fj;ijf; fhz;f 

 

6. xLq;fpa xg;gkhd Foha; xd;W o it ikakhfTk; a I MiuahfTk; cilaJ. 

,J epiyf;Fj;Jj; jsj;jpy; epiyg;gLj;jg;gl;Ls;sJ. m jpzpTila Jzpf;if P 

ck;> 3m jpzpTila Jzpf;if Q ck; 
గ௔

ଶ
 ePsKila ,Nyrhd nky;ypa ePsh 

,ioahy; ,izf;fg;gl;L P MdJ O tpd; kl;lj;jpYk;> Q Fohapd; mjpcaH 

Gs;spapYk; ,Uf;FkhW itf;fg;gl;L njhFjp Xa;tpypUe;J tplg;gLfpwJ. 

Neuk; t apd; gpd; OP Nfhzk; 𝜃 tpD}L jpUg;gpd;> 

2𝑎 ቀ
ௗఏ

ௗ௧
ቁ

ଶ

= 𝑔(3 − 3 cos 𝜃 + 𝑠𝑖𝑛𝜃) vdf; fhl;Lf. 

Papw;Fk; Fohapw;FkpilNaahd kWjhf;fj;ijf; fhz;f. 

,ioapd; ,Oitiaf; fz;L 𝜃 =
గ

ସ
 MFk;NghJ ,io njha;Ak; vdf; fhl;Lf. 

 

7. epiyahd xg;gkhd O it ikakhfTk; Miu a Ak; nfhz;l xg;gkhd Nfhzk; 

xd;wpd; ntspNkw;gug;gpy; Gs;sp A ,y; m jpzpTila Jzpf;if P cs;sJ. OA 

fpilahf cs;sJ. Jzpf;if P nky;ypa ePsh ,ionahd;wpd; Kidf;F 

Q 

P 
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,izf;fg;gl;L> ,io Nfhsj;jpd; Nkyhfr; nrd;W kWKidapy; 2m jpzpTila 

Q vDk; Jzpf;if ,izf;fg;gl;L> RahjPdkhfj; njhq;FfpwJ. ,io OA 

apD}lhd epiyf;Fj;Jj; jsj;jpy; cs;sJ. njhFjp ,io ,Wf;fkhf ,Uf;f 

Xa;tpypUe;J tplg;LfpwJ. Neuk; t ,y; Nfhzk; AOP =  MFk;. 

 P Nfhsj;Jld; njhLifapy; cs;snjdf; nfhz;L  

3𝑎 ቀ
ௗఏ

ௗ௧
ቁ

ଶ

= 2𝑔(2𝜃 − 𝑠𝑖𝑛𝜃) vdf; fhl;Lf. ,ioapd; ,Oit>  

P apy; Nfhsj;jpd; kWjhf;fk; vd;gtw;iw m,g,𝜃 ,d; cWg;Gf;fspy; fhz;f.  

 

8. a MiuAila epiyahd xg;gkhd Nfhsnkhd;wpd; cl;Gwj;jpy; kpfj;jho;e;j 

Gs;spapypUe;J ghukhd Jzpf;ifnahd;W fpilahf u vDk; fjpAld; 

vwpag;gLfpJ. Jzpf;if g+uz epiyf;Fj;J tl;lj;jpypaq;f u ,d; ,opTg; 

ngWkhdk; ඥ5𝑎𝑔 vdf; fhl;Lf. ,t;Ntfj;Jld; vwpag;gl;l Jzpf;if xd;W 
ଷగ௔

ଶ
 

J}uk; ,aq;fpa gpd; Nfhsj;jpYs;s wg;gh; jhq;fp xd;iw mbf;fpwJ. jhq;fpf;Fk; 

Jzpf;iff;FkpilNaahd kPsikTf; Fzfk; 
ଵ

ଶ
 MFk;. vwpaw; Gs;spf;F NkNy 

vt;Tauj;jpy; Jzpf;if Nfhsg; gug;ig tpl;L ePq;Fk; vdf; fhz;f. 

 

9. ghukhd Jzpf;if xd;W a ePsKila ePl;l Kbahj ,iof;F ,izf;fg;gl;L A 

vDk; epiyahd Gs;spapypUe;J njhq;f tplg;gl;Ls;sJ. Jzpf;if O tpw;F 

epiyf;Fj;jhff; fPNo Xa;tpypUf;Fk; NghJ> mjw;F U vDk; gUkDila 

fpilNtfk; xd;W nfhLf;fg;gLfpwJ. njhlUk; ,af;fj;jpy;> rpwpJ Neuj;jpd; gpd; 

,io njha;tilfpwJ. gpd;dH kPz;Lk; ,io fpilahf ,Uf;Fk; fzj;jpy;> mJ 

,Wf;fkilfpd;wnjdpd; 𝑈ଶ = 𝑎𝑔 ቀ2 +
ଷ√ଷ

ଶ
ቁ vdf; fhl;Lf. 

 

10. m jpzpTila rpwpa kzp xd;W> epiyf;Fj;Jj; jsnkhd;wpy; epiyg;gLj;jg;gl;Ls 

a MiuAila xg;gkhd tisankhd;wpy; tOf;fpr; nry;YkhW cs;sJ. ,k;kzp 

a ,aw;if ePsKk; 4mg kPs;jd;ik kl;LKila ,io xd;Wf;F ,izf;fg;gl;L> 

,ioapd; kWKid tisaj;jpd; mjpaaH Gs;spf;F ,izf;fg;gl;Ls;sJ. 

kzpahdJ> ,io ,Wf;fkhfTk;> tisaj;jpd; jho; Gs;spapypUf;FkhWk; 

gpbf;fg;gl;L nkJthf fpilj; jpirapy; ,lk; ngaHf;fg;gLfpwJ. njhlUk; 

,af;fj;jpy; kzpapD}lhd Miu> fPo;Nehf;fpa epiyf;Fj;Jld;  Nfhzj;ij 

Mf;Fk; NghJ rf;jpr; rkd;ghl;il vOJf; ,jpypUe;J 𝑐𝑜𝑠𝜃 =  −
ଵ

ଽ
 MFk; NghJ 

mjpcaH Ntfk; ngwg;gLnkdf; fhl;Lf. 

,io Kjypy; njha;Ak; NghJ kzpapd; Ntfj;ijf; fhz;f. 

 

O Q 

A O P O 
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vspik ,ir ,af;fk; 

xU NeHNfhl;by; ,aq;Fk; Jzpf;ifnahd;wpd; MHKLfyhdJ 

me;NeHNfhl;bYs;s epiyahd Gs;spapypUe;J mj; Jzpf;iff;fhd J}uj;jpw;F 

NeHtpfpj rkdhfTk; vg;NghJk; mg;Gs;spia Nehf;fpAk; ,Ug;gpd; mj;Jzpf;ifapd; 

,af;fk; vspik ,ir ,af;fk; vdg;gLk;. 

 

,e;epiyahd Gs;sp ,af;fj;jpd; miyT ikak; vdg;gLk;. 

 

 

 

 

Ntfk; 𝑣 =
ௗ௫

ௗ௧
= �̇�  

MHKLfy; �̈� =
ௗ௩

ௗ௧
=

ௗమ௫

ௗ௧మ  

�̈� = −𝑤ଶ𝑥 ,q;F w xU khwpyp 

rkd;ghl;bd; jPHT 

ௗ௩

ௗ௧
= −𝑤ଶ𝑥  

𝑣
ௗ௩

ௗ௫
= −𝑤ଶ𝑥  

∫ 𝑣  𝑑𝑣 =  −𝑤ଶ ∫ 𝑥𝑑𝑥 + 𝑐  

𝑣ଶ = −𝑤ଶ𝑥ଶ + 2𝑐  

x=a MFk; NghJ V=o vd;f. 

𝑣 = −𝑤ଶ𝑎ଶ + 2𝑐  

2𝑐 = 𝑤ଶ𝑎ଶ  

𝑣ଶ = �̇�ଶ = 𝑤ଶ(𝑎ଶ − 𝑥ଶ)  

,q;F a vd;gJ ,af;fj;jpd; tPr;rkhFk;. 

𝑣 = 𝑤√𝑎ଶ − 𝑥ଶ  

ௗ௫

ௗ௧
= 𝑤√𝑎ଶ − 𝑥ଶ  

∫
ௗ௫

√௔మି௫మ
= 𝑤 ∫ 𝑑𝑡+∝  

𝑠𝑖𝑛ିଵ(𝑥
𝑎⁄ ) = 𝑤𝑡+∝  

𝑥
𝑎⁄ = sin 𝑤𝑡+∝  

𝑥 = 𝑎 sin(𝑤𝑡+∝)  

�̇� = 𝑎𝑤  𝑐𝑜𝑠 (𝑤𝑡+∝)  

 

P   
O 

x 

�̇� 
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NkYk; 𝑥 = 𝑎 sin 𝑤𝑡 cos ∝ + acos 𝑤𝑡  𝑠𝑖𝑛 ∝  

𝑥 = 𝑎 sin ∝ cos 𝑤𝑡 + (𝑎 𝑐𝑜𝑠 ∝) sin 𝑤𝑡  

𝑥 = 𝐴 cos 𝑤𝑡 + 𝐵 sin 𝑤𝑡  

 

,q;F A,B khwpypfs; (A= ain, B=a cos) 

�̇� = (−𝐴𝑤) sin 𝑤𝑡 + (𝐵𝑤) cos 𝑤𝑡  

�̇� = 𝑃 cos 𝑤𝑡 + 𝜃 sin 𝑤𝑡  

𝑃, 𝑄 vd;gd khwpypfs; 

(𝑃 = −𝐴𝑤, 𝑄 = −𝐵𝑤)  

 

,lg;ngaHr;rpf;fhd #j;jpuq;fs; 

i. 𝑥 = 𝑎 sin(𝑤𝑡+∝)  

ii. 𝑥 = 𝐴 cos 𝑤𝑡 + 𝐵 sin 𝑤𝑡  

 

Ntfj;jpw;fhd #j;jpuq;fs; 

i. �̇� = 𝑎𝑤 (cos 𝑤𝑡+∝)  

ii. �̇� = 𝑃 𝑐𝑜𝑠𝑤𝑡 + 𝑄 sin 𝑤𝑡  ,q;F 𝑃 = −𝐴𝑤,        𝑄 = 𝐵𝑤 

,q;F a,w,,A,B,P,Q vd;gd khwpypfs;. 

𝑎 = √𝐴ଶ + 𝐵ଶ MFk;. 

vspik ,ir ,af;fk; xd;wpw;fhd miyT fhyk; 𝑇 =
ଶగ

௪
  

 

vspik ,af;fnkhd;wpid tl;lj;jpy; tpgupj;jy; 

 

 

 

 

 

 

P vd;w Jzpf;if khwhf; Nfhz Ntfk; w cld; tl;lnkhd;wpy; ,aq;Ffpd;wJ. 

𝜃 = 𝑤𝑡  

P ,ypUe;J x mr;rpw;F tiuag;gLk; nrq;Fj;jpd; mb N vdpd; P tl;l ,af;fj;ij 

tiuAk; NghJ N MdJ x – mr;rpy; xU vspik ,ir ,af;fj;ij Mw;Wk;. 

𝑂𝑁 = 𝑥 = 𝑎 cos 𝜃 = 𝑎 cos 𝑤𝑡   

�̇� = −𝑎𝑤 sin 𝑤𝑡  

P (x,y

N x 
 

a 

w 
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�̈� = −𝑎𝑤ଶ cos 𝑤𝑡 =  −𝑤ଶ(𝑎 cos 𝑤𝑡)  

�̈� = −𝑤ଶ𝑥  

N ,d; ,af;fk; vspik ,ir ,af;fkhFk;. P xU g+uz tl;lj;ij Mf;Fk;NghJ N 

xU g+uz miyit Mf;Fk;. 

𝜃 = 𝑤𝑡  

𝜃 = 2𝜋 NghJ 𝑡 = 𝑇 (miyT fhyk;) 

2𝜋 = 𝑤. 𝑇  

𝑇 =
ଶగ

௪
  

 

Ntfk;> MHKLfy; vd;gtw;wpd; mjpAaH ngWkjp 

 

 

 

�̈� = −𝑤ଶ𝑥, 𝑣ଶ = �̇�ଶ = 𝑤ଶ(𝑎ଶ − 𝑥ଶ)  

 

Ntfk; 𝑥 = ±𝑎  ,y; 𝑣 = 𝑜 

𝑥 = 𝑜 NghJ 𝑣 = ±𝑎𝑤 

|𝑣| = 𝑎𝑤 ,J Ntfj;jpd; mjpAaH ngWkjpahFk;. 

 

MHKLfy; 𝑥 = 𝑎 NghJ |�̈�| = 𝑎𝑤ଶ  

𝑥 = 𝑎 NghJ MHKLfy; mjpAaH ngWkjpiaf; nfhz;bUf;Fk;. 

 

gapw;rp tpdhf;fs; 

1. O vd;w Gs;spapypUe;J t Neuj;jpy; P vd;w Jzpf;ifapd; ,lg;ngaHr;rp x MdJ 

gpd;tUkhW jug;gLfpd;wJ. 

𝑥 = 3 sin 2𝑡 + 4 cos 2𝑡 Jzpf;ifapd; Ntfk;> MHKLfy; vd;gdtw;wpw;fhd 

Nfhitfisg; ngWf. Jzpf;ifapd; MHKLfy; 
ௗమ௫

ௗ௧మ MdJ 
ௗమ௫

ௗ௧మ = −𝑘ଶ𝑥 vd;w 

rkd;ghl;bid jpUg;jpahf;Ffpd;wJ vdf; fhl;b k ,d; ngWkjpiaf; fzpf;f. 

 

2. l ,aw;if ePsKk;  kPs;jd;ik kl;LNk nfhz;l ,ioapd; xU KidahdJ 

xg;gkhd fpilj;jiuapYs;s x vd;w Gs;spf;F ,izf;fg;gl;Ls;sJ. m jpzpT 

nfhz;l xU Jzpf;ifahdJ ,ioapd; kWKidf;F ,izf;fg;gl;L x ,ypUe;J 

ଷ௟

ଶ
 J}uj;jpYs;s Gs;sp o ,y; ,Ue;J tpLtpf;fg;gLfpd;wJ. njhlUk; ,af;fj;jpy; 

P O a- a 
x 
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Jzpf;ifapd; ,af;fk; vspik o ,ypUe;J l J}uj;jpy; cs;s NghJ mjd; 

Ntfj;ijAk; fhz;f. 

3. m jpzpTs;s Jzpf;if P ahdJ 2l ,aw;if ePsKk; 3mg kPs;jd;ik kl;Lk; 

cila xU ,ioapd; xU Kidf;F ,izf;fg;gl;Ls;sJ. ,ioapd; 

kWKidahdJ rPypq;fpYs;s epiyahd Gs;sp A apw;F ,izf;fg;gl;Ls;sJ. 

Jzpf;ifahdJ rkepiyapy; njhq;Ffpd;wJ. 

1. ,ioapd; ePsk; ahJ? 

2. 𝐴𝑃 =
଻௟

ଷ
 MFkhW Jzpf;if P ahdJ ,io njhlHe;J epiyf;Fj;J epiyapy; 

,Uf;fj;jf;fthW ,Of;fg;gl;L Xa;tpypUe;J tpLtpf;fg;gLfpd;wJ njhlUk; 

,af;fk; vspik ,ir ,af;fk; vd epWTf. 

3. miyT fhyk; ahJ? 

4. P ahdJ mjd; rkepiyj;jhdj;jpD}L nry;Yk;NghJ mjd; Ntfk; ahJ? 

 

4. l ,aw;if ePsk; nfhz;l kPs;jd;ik ,ionahd;wpd; xU Kid xU 

epiyahdGs;sp o ,w;F ,izf;fg;gl;Ls;sJ. kWKid m jpzpTs;s Jzpf;ifF 

,izf;fg;gl;Ls;sJ. Jzpf;if rkepiyapy; njhq;Fk; NghJ mjd; ePsk; 
ଷ௟

ଶ
 

1. Jzpf;ifahdJ mjd; rkepiyj;jhdj;jpy; ,Ue;J epiyf;Fj;jhf fPNo 

,ioapd; ePsk; 
଻௟

ସ
 MFkhW ,Of;fg;gl;L tpLtpf;fg;gLfpd;wJ. njhlUk; 

,af;fj;jpy; miyT fhyk;> tPr;rk; vd;gtw;iwf; fhz;f? 

2. Jzpf;ifahdJ 𝑜 ,w;F fPNo 𝑂𝐴 = 9𝑙
4ൗ  J}uj;jpy; Xa;tpy; ,Ue;J 

tpLtpf;fg;gLk; vdpd;> ,io njha;a vLf;Fk; Neuk; ට𝑙
2𝑔ൗ ൣ𝜋 − 𝑐𝑜𝑠ିଵ൫2

3ൗ ൯൧ 

vdf; fhl;Lf. 

 

5. ,aw;if ePsk; a ck; kPs;jd;ik kl;L  ck; nfhz;l kPs;jd;ik ,ionahd;wpd; 

xU Kidapy; m jpzpTs;s Jzpf;ifnahd;W ,izf;fg;gl;Ls;sJld; kw;iwa 

Kid epiyj;j xU Gs;sp O cld; ,izf;fg;gl;Ls;sJ. Jzpf;ifahdJ O ,y; 

gpbf;fg;gl;L tplg;gbd; njhlUk; ,af;f xU vspik  ,ir ,af;fk; vdf; fhl;Lf. 

Jzpf;ifahdJ o ,ypUe;J U vd;w Ntfj;Jld; vwpag;gLk; NghJ ,io 

milAk; caHePsk; 2a vdpd; U If; fhz;f. NkYk; miyT fhyk; 2ට
௠௔


[𝜋 + 2] 

vdTk; epWTf. 

 

6. ,aw;if ePsk; l IAk; kPs;jd;ik kl;L  IAk; cila ,Nyrhd ,io xd;wpd; 

xU EdpahdJ m jpzpTila P vd;Dk; xU Jzpf;ifAld; ,izf;fg;gl;bUf;f> 
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mjd; kWEdpahdJ o vd;Dk; xUGs;spapy; epiyg;gLj;jg;gl;Ls;sJ. l ePsKs;s 

,Nyrhd ePsh ,ionahd;wpd; xU EdpahdJ m jpzpitNa nfhz;l Q vd;Dk; 

xU Jzpf;ifAld; ,izf;fg;gl;bUf;f mjd; kWKidahdJ P Ald; 

,izf;fg;gl;Ls;sJ. P ahdJ OQ ,d; eLg;Gs;spahf mikAkhW OPQ vd;gJ 

epiyf;Fj;jhd xU NeHNfhl;bYk; OP ,aw;if ePsk; l MfTk; ,Uf;f 

njhlf;fj;jpy; Xa;tpy; gpbf;fg;gl;bUf;Fk; njhFjpahdJ Xa;tpypUe;J 

tpLtpf;fg;gLfpd;wJ. Neuk; t apy; OP apd; ePsk; l+x MFk;. P,Q Mfpa 

Jzpf;iffSf;fhd ,af;fr; rkd;ghLfis vOjp ,jpypUe;J �̈� + 𝑤ଶ ቀ𝑥 −
௚

௪మ
ቁ = 0 

vdf; fhl;Lf. 

,q;F 𝑤ଶ =


ଶ௠௟
  

x =
୥

୵మ + A cos wt + B sin wt vd;gJ Neuk; t ,Ny Jzpf;if P apd; mikitf; 

nfhLf;fpd;wthW A,B apd; khwpypfis ngWkhdj;ijj; Jzpf. 

,jpypUe;J 

i. mLj;J epfOk; ,af;fj;jpNy ,io OP apd; ePsk; xUNghJk; l ,Yk; ghHf;f 

Fiwthf ,Uf;fhJ vdTk; 

ii. ,io PQ ,Ys;s ,Oit 2𝑚𝑔 𝑠𝑖𝑛ଶ ௪௧

ଶ
 vdf; fhl;Lf. 

iii. kPs;jd;ik ,ioapd; caHePl;rp 2l vdpd;  ,d; ngWkhdj;ijf; fz;L> NkYk; 

caH ePl;rp Kjd;Kiwahf va;jg;gLtJ 𝜋ට𝑙
𝑔ൗ  vd;Dk; Neuj;jpy; vdTk; 

fhl;Lf. 

 

7. 𝑙 ,aw;if ePsKk;  kPs;jd;ikAk; nfhz;l kPs;jd;ik ,ionahd;W A,B vd;Dk; 

,U epiyahd Gs;spfSf;fpilapy; <Hf;fg;gl;Ls;sJ. A,B apw;fpilapy; Jzpf;if 

𝐶 vd;Dk; Gs;spf;F ,izf;fg;gl;Ls;sJ. AC:CB  =𝑙ଵ: 𝑙ଶ MFk;. 

Jzpf;if 𝑃 ahdJ 𝐵 apd; gf;fkhf 𝑥 vd;w J}uk; ,Of;fg;gl;L tpLtpf;fg;gbd; P 

apd; miyT xU vspik ,ir ,af;fk; vdf; fhl;b miyT fhyk; T vdpd; 𝑇 =

ଶగ

(௟భ,௟మ)
ට

௟భ,௟మ,௟


 vdf; fhl;Lf. 

 

8. ,aw;if ePsk; l IAk;> kPs;jd;ik kl;L  IAk; cila kPs;jd;ik 

,ionahd;iw <Hf;Fk; NghJ Nrkpf;fg;gLk; mOj;jr; rf;jp 1
2ൗ

௟

𝑒ଶ vdf; fhl;Lf. 
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,aw;if ePsk; l I cila kPs;jd;ik ,ionahd;wpd; Edpfspy; xd;W 

ghTgyif (rPypq;) apy; cs;s epiyj;j Gs;sp O clDk; kw;iwaEdp jpzpT m 

I cila Jzpf;ifnahd;WlDk; ,izf;fg;gl;Ls;sd. Jzpf;ifahdJ O tpNy 

Xa;tpy; itj;jpUf;fg;gl;L gpd;dH tpLtpf;fg;gLfpd;wJ. ,ioapd; caH ePl;rp 2l 

MFnkdf; fhzg;gLfpd;wJ. ,ioapd; kPd;jd;ik kl;L 
ଷ௠௚

ଶ
 vdf; fhl;Lf. NkYk; 

Jzpf;ifahdJ O ,w;F jpUk;gptu vLf;Fk; Neuk; 2ට
ଶ௟

௚
ቂ1 +

ଶగ√ଷ

ଽ
ቃ vdTk; fhl;Lf. 

 

9. ,aw;if ePsk; l MfTs;s AB vd;Dk; kPs;jd;ik ,ionahd;wpd; xU Kid > 

Gs;spnahd;Wld; ,izf;fg;gl;L kWKid B apy; w vd;w epiw njhq;ftplg;gl;l 

NghJ ,ioapd; ePsk; ,Uklq;fhdJ. B apYs;s epiw mfw;wg;gl;L gpd;dH 
௪

ଵ଴
 

vd;w epiw B apy; ,izf;fg;gl;L mJ A apy; ,Ue;J tpotplg;gLfpd;wJ. mJ 

vt;tsT J}uk; fPNo tpOk; vdf; fhz;f. gpd;dH epfOk; ,af;fj;jpy; miyT 

fhyk; 2ට
௟

ଵ଴௚
ቂ2√5 + 𝜋 − 𝑐𝑜𝑠ିଵ ቀ

ଵ

√ଶ௟
ቁቃ vdf; fhl;Lf. 

 

10. ,aw;if ePsk; (a+b) ck; kPs;jd;ik kl;L  ck; nfhz;l AB vd;Dk; kPs;jd;ik 

,ionahd;wpd; ,U KidfSk; xg;gkhd Nkirnahd;wpd; kPJ xd;Wf;nfhd;W 

(a+b) J}uj;jpYs;s ,U Gs;spfSf;F ,izf;fg;gl;Ls;sd. m jpzpTs;s 

Jzpf;ifnahd;W ,ioapYs;s P vd;Dk; Gs;spnahd;Wld; ,izf;fg;gl;Ls;sJ. 

Jzpf;if Xa;tpy; ,Uf;Fk; NghJ AP=a, BP = b ck; MFk;. Jzpf;ifahdJ 

AG=a+c MfTs;s Gs;sp G ,y; gpbf;fg;gl;L Xa;tpypUe;J tplg;gLfpd;wJ. (𝑜 <

𝑐 < 𝑏)    𝜋ට
௠


൫√𝑎 + √𝑏൯ Neuj;jpy; Jzpf;if 

ଶ௖

√௔
൫√𝑎 + √𝑏൯ vd;w nkhj;jj; 

J}uj;ij nrd;W kPz;Lk; G apw;F jpUk;Gk; vdf; fhl;Lf. 
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jhaq;fSk; JzpNfhitfSk; 

 

1) a) 𝐴 = ൭
𝑥 1
1 −2
0 −𝑦

൱,  𝐵 = ቀ
𝑥 2 1

−1 1 0
ቁ 

 jhak; AB Xuhar; rkr;rPh; MFkhW x,y ,idf; fhz;f?  

b) 𝑥 + 2𝑦 + 3𝑧 = 2 

 −2𝑦 + 𝑧 = 4 

 2𝑦 + 𝑧 = 8 

vd;Dk; rkd;ghl;Lj; njhFjpia AX = B vd vLj;Jiuf;FkhW jhak; A 

apidf; fhz;f.  

,q;F   

 𝑋் = (𝑥, 𝑦, 𝑧) 

 𝐵் = (2,4,8) 

I vd;gJ 3 x 3 rh;trkd;ghl;Lj; jhakhapUf;f 𝐴ଷ − 5𝐴 + 4𝐼 = 0 vdf; fhl;Lf. 

,jpypUe;J CA = I MFkhW jhak; C apidf; fhz;f. nfhLf;fg;gl;l 

rkd;ghl;Lj; njhFjpapd; jPh;it ca;j;jwpf.  

 

2) a) 𝐴 = ൭
𝑎 − 𝑏 − 𝑐 2𝑎 2𝑎

2𝑏 𝑏 − 𝑐 − 𝑎 2𝑏
2𝑐 2𝑐 𝑐 − 𝑏 − 𝑎

൱ vd;f.  

 det (A) = (a + b + c  )3 vdf; fhl;Lf.  

 

 b) 𝑆 = ቀ
3 1
1 3

ቁ vdpd; det(𝑆 − 𝜆𝐼) = 0 MFkhW  ,w;fhd ଵଶ vd;Dk; 

ngWkhdq;fisf; fhz;f.  

 

3) 3k; thpirj; jhaq;fshd A,B vd;Dk; rJuj;jhafSf;F (𝐴𝐵)் = 𝐵்𝐴் vdf; 

fhl;Lf.  

𝐶 = ൭
1 𝑎 𝑏
0 1 𝑐
0 0 1

൱,  𝐷 = ൭
1 −𝑎 𝑎𝑐 − 𝑏
0 1 −𝑐
0 0 1

൱ vdf; nfhs;f.  

𝐶𝐷 = 𝐷𝐶 = 𝐼 vd;gjij tha;g;Gg; ghh;f;f. ,q;F I ,d; thpir  3 x 3  

6𝑥 − 3𝑦 − 2𝑧 = 3  

−3𝑥 + 2𝑦 + 𝑧 = 2  
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−2𝑥 + 𝑦 + 𝑧 = 1  vd;Dk; rkd;ghl;Lj;njhFjpia AX = H vd vLj;Jiuf;f.  

 

,q;F>  

 𝑋 = ൭

𝑥
𝑦
𝑓

൱,   𝐻 = ൭
3
2
1

൱ A Jzpa Ntz;ba jhakhFk;.  

𝐶𝐶் = 𝐴 Mf ,Uf;FkhW a,b,c apidf; fz;L BA=I MFkhW xU jhak; B 

iag; ngWf. ,jpypUe;J jug;gl;l rkd;ghl;Lj; njhFjpiaj; jPh;f;f.  

 

4)  a,b vd;gd khwpypahfTk; 𝑎 ≠ 𝑏 MfTk; ,Uf;Fk;.  

 อ
𝑎ଶ 1 − 𝑎ଶ 1 + 𝑎ଷ

𝑏ଶ 1 − 𝑏ଶ 1 + 𝑏ଷ

𝑥ଶ 1 − 𝑥ଶ 1 + 𝑥ଷ

อ = 0 vd;Dk; rkd;ghl;ilj; jPH;f;f.  

 𝑎 = −𝑏 vdpd; rkd;ghl;bd; gb ahJ?  

 

5) 𝑥 = 𝑎, 𝑥 + 𝑦 = 𝑏, −𝑥 + 𝑦 + 𝑧 = 𝑐 vd;Dk; rkd;ghLfis AX=B tbtpy; vOJk;  

NghJ fpilf;Fk; jhak; A apidf; fhz;f.  

,q;F 𝑋 = ൭

𝑥
𝑦
𝑓

൱,  𝐵 = ቆ
𝑎
𝑏
𝑐

ቇ MFk;.  

x,y,z ,w;F a,b,c rhh;gpy; rkd;ghLfisj; jPh;g;gjd; %yk; jhak; A-1 I vOJf.  

𝐶 = ൭
1 2 2

−2 −1 2
2 −2 1

൱ vdpd; CCT ,idf; fhz;f.  

,jpypUe;J 𝐷 = ൭
1
1
1

൱ MFk; NghJ rkd;ghL 𝐴𝐶் × = 𝐷 apidj; jPH;f;f.  

𝐷 = ൭
0
0
0

൱ vdpd; rkd;ghL 𝐴𝐶் × = 𝐷 apw;F xU jdpj;jPh;T vJTk; cz;lh? ckJ 

tpilia nka;g;gpf;f.  

6) (a) x = 0 vd;gJ rkd;ghL  อ
4 −1 𝑥 − 1

𝑥 + 2 1 1
4 𝑥 − 4 2𝑥 − 4

อ = 0 ,d; xU jPh;T vd;gij 

tha;g;Gg; ghh;f;f NkYk; kw;iwa vy;yhj; jPh;itAk; fhz;f?  

 

7) a) jhak; ቀ
1 3
7 −5

ቁ A My; Fwpf;fg;gLfpd;wJ. 𝐴ଶ + 𝐴 + 𝜇𝐼 = 0 MFkhW >  

,idf; fhz;f. (I – myFj;jhak;> 0 – G+r;rpaj;jhak;) ,jpypUe;J 𝐴ଷ, 𝐴ିଵ 

,idj; Jzpf.  
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 b) jhak; ൭
𝑥 + 9 𝑡 𝑢

𝑏 𝑦 + 𝑏 𝑣
𝑐 𝑎 𝑧 + 𝑐

൱ xuhar; rkr;rPh;j;jhakhFkhW.  

  x,y,z,t,u,v ,d; ngWkhdq;fis a,b,c apy;f; fhz;f. ,t;thW ngwg;gl;l jhak; 

A vdpd; JzpNfhit A apid tphpj;J vOjhky; A jdpr; rpwg;Gj; jhankdf; 

fhl;Lf.  

 

8) a) jhak; 𝐴 = ൭
𝑎 𝑏 𝑐
𝑏 𝑐 𝑎
𝑐 𝑎 𝑏

൱ MFk;. det(A) apidf; fhuzpg;gLj;Jf.  

 ,jpypUe;J 𝐵 = ൭
1 𝑎 𝑎ଶ

𝑎ଶ 1 𝑎
𝑎 𝑎ଶ 1

൱ vdpd; det(B) apd; fhuzpfisg; ngWf.  

b) jhak; 𝐴 = ቀ
9 10

−8 −9
ቁ vd;f.  

 i) 𝐴ଶ, 𝐴ିଵ ,idf; fhz;f.  

 ii) 𝐴ସଽ ×= ቀ
1 1
2 3

ቁ MFkhW 2 x 2 jhak; x ,izf; fhz;f.  

c) JzpNfhit อ
𝑥ଶ + 18 𝑥 −𝑥

−𝑥 𝑥ଶ + 18 𝑥
𝑥 −𝑥 𝑥ଶ + 18

อ  ,id x ,dhyhd 3 ,Ugbf; 

fhuzpfspd; ngUf;fkhfj; jUf.  

 

 

9) a) ቮ

(𝑥 + 1)(𝑥 + 2) (𝑥 + 2) 1
(𝑥 + 2)(𝑥 + 3) (𝑥 + 3) 1
(𝑥 + 3)(𝑥 + 4) (𝑥 + 4) 1

ቮ = −2 vdf; fhl;Lf.  

b) ቮ

𝑎 𝑎ଶ (1 + 𝑎ଷ)

𝑏 𝑏ଶ (1 + 𝑏ଷ)

𝑐 𝑐ଶ (1 + 𝑐ଷ)

ቮ ,idf; fhuzpg;gLj;Jf.  

 

10) a) 𝑋 = ቀ
𝑎 𝑏
𝑐 𝑑

ቁ vdpd; (𝑋ିଵ)் =  (𝑋்)ିଵ vdf; fhl;Lf.  

b) อ
1 𝑥 𝑥ଶ

1 𝑦 𝑦ଶ

1 𝑍 𝑍ଶ

อ vd;gjd; xU fhuzp (x – y) vdf; fhl;b Kw;whff; fhuzpg;gLj;Jf.  

c) ∆= อ
𝑎 𝑏 𝑐
𝑏 𝑐 𝑎
𝑐 𝑎 𝑏

อ =  −(𝑎 + 𝑏 + 𝑐)(𝑎ଶ + 𝑏ଶ + 𝑐ଶ − 𝑎𝑏 − 𝑏𝑐 − 𝑐𝑎) vdf; fhl;Lf.  

 ,jpypUe;J  (𝑎 − )𝑥 + 𝑏𝑦 + 𝑐𝑧 = 0 

    𝑏𝑥 + (𝑐 − )𝑦 + 𝑎𝑧 = 0 
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    𝑐𝑥 + 𝑎𝑦 + (𝑏 − )𝑧 = 0  

 ,w;F jPh;tpUf;FkhW  MdJ 3 ngWkhdj;ij vLf;FnkdTk; mg; 

ngWkhdq;fspd; ngUf;fk;  vdTk; fhl;Lf.  

d) 𝐴 = ൭
1 0 0

−1 −2 −1
2 3 2

൱ vdpd; 𝐴ଷ − 𝐴 = 𝐴ଶ − 𝐼 vdf; fhl;Lf.  

 

11) a) (𝑥ଵ, 𝑦ଵ), (𝑥ଶ, 𝑦ଶ), (𝑥ଷ, 𝑦ଷ) xU Neh;Nfhl;Lg; Gs;spfs; vdpd;  

 อ
1 1 1
𝑥ଵ 𝑥ଶ 𝑥ଷ

𝑦ଵ 𝑦ଶ 𝑦ଷ

อ = 0 vdf; fhl;Lf. ( apd; gug;Gf; fhziyg; gad;gLj;jyhk;).  

b) อ
1 + 𝑆𝑖𝑛ଶ𝜃 𝐶𝑜𝑠ଶ𝜃 4 sin 2𝜃

𝑆𝑖𝑛ଶ𝜃 1 + 𝐶𝑜𝑠ଶ𝜃 4 sin 2𝜃
𝑆𝑖𝑛ଶ𝜃 𝐶𝑜𝑠ଶ𝜃 1 + 4 sin 2𝜃

อ = 0 vdpd;  ,w;fhd jPh;itf; fhz;f.  

 

12) a) 𝐴 = ൭
1 0 0

−1 −2 −1
2 3 2

൱ vdpd;  

  i) 𝐴ଷ − 𝐴 = 𝐴ଶ − 𝐼 vdf; fhl;Lf.  

 ii) 𝐴௡ − 𝐴௡ିଶ = 𝐴ଶ − 𝐼 vdf; fhl;Lf. (,q;F 𝑛 ≥ 3) 

 iii) (i) ,Ys;s Kbitg; gad;gLj;jp A-1 If; fhz;f.  

b) 𝑥 = 2, 𝑥 + 2𝑦 + 𝑧 = −1, 2𝑥 + 3𝑦 + 2𝑧 = −3 ,r; rkd;ghl;Lj; njhFjpia 

AX=B vd;Dk; tbtpy; vLj;Jiuf;f.  

 ,q;F 𝑋 = ቆ
𝑥
𝑦
𝑧

ቇ,   𝐵 = ൭
2

−1
−3

൱ MFk;. A apidf; fz;L rkd;ghl;ilj; jPh;f;f.  

 

13) a) 𝐴 = ൭
2 4
0 3
3 5

൱,  𝐵 = ൭
2 4 1
0 3 −1
5 2 0

൱ vdpd; (𝐵𝐴)் = 𝐴்𝐵் vd;gij tha;g;Gg;  

 ghh;f;f.  

b) 𝐵 =

⎝

⎜
⎛

ଷ

ଵଷ

ସ

ଵଷ

ଵଶ

ଵଷ
ସ

ହ

ିଷ

ହ
0

ଷ଺

଺ହ

ସ଼

଺ହ

ିଶହ

଺ହ ⎠

⎟
⎞

  vdpd; BBT=I vdf; fhl;Lf.  

c) 𝐶 = ൭
2 4 7
0 3 1

−1 9 4
൱ ,id 2 rkr;rPh;j; jhaq;fspd; $l;Lj;njhif MfTk;> 2 

xuhar; rkr;rPh; jhaq;fspd; $l;Lj;njhifahTk; jUf.  
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14) a) 𝐶 = ൭
𝑎ଶ + 1 𝑎𝑏 𝑎𝑐

𝑎𝑏 𝑏ଶ + 1 𝑏𝑐
𝑎𝑐 𝑏𝑐 𝑐ଶ + 1

൱ vdpd; det(C) apd; ngWkhdk;.  

 |𝑐| = (1 + 𝑎ଶ + 𝑏ଶ + 𝑐ଶ) MFk; vdf; fhl;Lf.  

b) 𝐵 = ൭
3𝑥 − 8 3 3

3 3𝑥 − 8 3
3 3 3𝑥 − 8

൱ Mapd; det(B)=0 Mapd; x jPh;Tfs; ahit?  

 

15) a) jhak; B vd;gJ 3x3 thpirapYs;s rJuj;jhakhFk;.  

 𝐵 = ൭
−1 7 1
2 3 4
5 0 5

൱ vdpd;  

i) 
ଵ

ଶ
(𝐵 + 𝐵்) 

ii) 
ଵ

ଶ
(𝐵 − 𝐵்) ,idf; fhz;f.  

,jpypUe;J jhak; B apid rkr;rPh;j; jhankhd;wpdJk;> xuha 

rkr;rPh;j;jhankhd;wpdJk; $l;Lj;njhifahf vOjyhnkdf; fhl;Lf?  

 b) 𝐴 = ൭

1 + 𝑎ଵ 1 1
1 1 + 𝑎ଶ 1
1 1 1 + 𝑎ଷ

൱ Mapd; det(𝐴) = 𝑎ଵ𝑎ଶ𝑎ଷ ቀ1 +
ଵ

௔భ
+

ଵ

௔మ
+

ଵ

௔య
ቁ 

vdf; fhl;Lf.  

 c) 𝐴 = ቀ
1 2
3 4

ቁ Mapd; A-1 ,idf; fhz;f.  

  ,jpypUe;J 𝐴 + 𝑎𝐴ିଵ = 𝑏𝐼 ,ypUe;J a,b Mfpa nka; khwpypfisf; fhz;f.  

   

 

16) a) 𝐴 = ቀ
3 4
1 2

ቁ vdpd; AB=BA=I MFkhW jhak; B apidf; fhz;f.  

  
ଷ௫ାସ௬ୀହ
௫ାଶ௬ୀଶ

  ,id Nkw;$wg;gl;l KbtpypUe;J jPh;f;f.  

 b) 𝑃 = ቀ
1 4
3 8

ቁ vdpd; 𝑃் ,
௉ା௉೅

ଶ
 vd;gtw;iwf; fhz;f.  

 

17) a) 𝑎 > 0, 𝑏 > 0, 𝑐 > 0 MfTk;> 𝑎, 𝑏, 𝑐 vd;gd ngUf;fy; tpUj;jpnahd;wpd; lk;> mk;> 

nk; cWg;Gf;fshfTkpUg;gpd;.  

  อ
𝑙𝑛𝑎 𝑙 1
𝑙𝑎𝑏 𝑚 1
𝑙𝑛𝑐 𝑛 1

อ = 0 vdf; fhl;Lf.  

 b) 
2𝑥 − 5𝑦 + 2𝑧 = 7
𝑥 + 2𝑦 − 4𝑧 = 3

3𝑥 − 4𝑦 − 6𝑧 = 5
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  Mfpa rkd;ghl;Lj; njhFjpia AX=B MFkhW jhak; A apidf; fhz;f.  

  ,q;F 𝑋 = ቆ
𝑥
𝑦
𝑧

ቇ,   𝐵 = ൭
7
3
5

൱ MFk;.  

  ,jpypUe;J A-1 ,idf; fhz;f.  

  rkd;ghl;Lj; njhFjpiaj; jPh;f;f.  

 c) อ

𝐶𝑜𝑠(𝑥 + 𝑦) 𝑆𝑖𝑛(𝑥 + 𝑦) −𝐶𝑜𝑠(𝑥 + 𝑦)

𝑆𝑖𝑛(𝑥 − 𝑦) 𝐶𝑜𝑠(𝑥 − 𝑦) 𝑆𝑖𝑛(𝑥 − 𝑦)
𝑆𝑖𝑛2𝑥 0 𝑆𝑖𝑛2𝑦

อ = 𝑆𝑖𝑛2(𝑥 + 𝑦) vdf; fhl;Lf.   

 

18) a) 𝐴 = ቀ
𝑖 0
0 𝑖

ቁ vd;f. ,q;F 𝑖 = √−1 

  𝐴ଶ, 𝐴ସ  ,idf; fhz;f.  

 b) 𝐴 = ቀ
1 0
2 −1

ቁ , 𝐵 = ቀ
−2 1
3 0

ቁ vdpd;  

  (𝐴 + 𝐵)ଶ = 𝐴ଶ + 𝐴𝐵 + 𝐵𝐴 + 𝐵ଶ vdf; fhl;Lf.  

 c) อ
1 1 1

𝐶𝑜𝑠ଶ𝛼 𝐶𝑜𝑠ସ𝛼 𝑆𝑒𝑐ଶ𝛼
𝑆𝑖𝑛ଶ𝛼 𝑆𝑖𝑛ସ𝛼 𝑡𝑎𝑛ଶ𝛼

อ = 2𝑆𝑖𝑛ସ𝛼 𝐶𝑜𝑠ଶ𝛼 vdf; fhl;Lf.  

 

19) 𝐴 = ൭
𝐶𝑜𝑠

గ

௡
−𝑆𝑖𝑛

గ

௡

𝑆𝑖𝑛
గ

௡
𝐶𝑜𝑠

గ

௡

൱ vd;f. (𝑛 > 0) 

 𝐴ଶ௡ = 𝐼 vdf; fhl;Lf.  

 

20) JzpNfhitapd; ,ay;Gfisg; gad;gLj;jp  

a) อ
1 1 1

𝐶𝑜𝑠𝜃 𝑆𝑖𝑛𝜃 1
𝐶𝑜𝑠ଶ𝜃 𝑆𝑖𝑛ଶ𝜃 1

อ = (1 − 𝐶𝑜𝑠𝜃)(1 − 𝑆𝑖𝑛𝜃)(𝑆𝑖𝑛𝜃 − 𝐶𝑜𝑠𝜃) vdf; fhl;Lf.  

b) 
𝑘𝑥 + 2𝑦 = 0
2𝑥 + 4𝑦 = 1

 ,id jhatbtpy; jUf. (K – nka; khwpyp)  

,jpypUe;J njhFjp xU jdpj; jPh;itf; nfhz;bUf;Fk; k apd; ngWkhdq;fs; 

ahit?  

 c) 𝐴 = ቀ
2 1

−3 2
ቁ,   𝐵 = ቀ

3 2
−1 1

ቁ  vd;f.  

  i) 𝐴் , 𝐵் , 𝐴𝐵, 𝐵்𝐴் ,idf; fhz;f.  

  ii) (𝐴𝐵)் = 𝐵்𝐴் ,id tha;g;Gg; ghh;f;f.  
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21) a) 𝐴 = ቀ
2 3
0 1

ቁ vdf; nfhs;f. 𝐴ଶ − 3𝐴 + 2𝐼 = 0 vdf; fhl;Lf.  

 ,jpypUe;J A-1 If; fhz;f.  

b) 𝐴 = ൭
1 −1 1
1 −2 3
2 1 −3

൱,  𝐵 = ൭
−3 2 1
−9 5 2
−5 3 1

൱ vdf; nfhs;f.  

 BA apidf; fhz;f.  

 ,jpypUe;J  𝑥 − 𝑦 + 𝑧 = 2 

    𝑥 − 2𝑦 + 3𝑓 = 2 

    2𝑥 + 𝑦 − 3𝑧 = 2 vd;w rkd;ghl;Lj; njhFjpiaj; jPh;f;f.  

 

22) a) 𝑃 = ቀ
1 1

−1 1
ቁ vdpd; 𝑃்𝑃, 𝑃𝑃் ,idf; fhz;f?  

 P apd; Neh;khW P-1 I ca;j;jwpf.  

 P-1 Ig; gad;gLj;jp (𝑃்)ିଵ If; fhz;f.  

 (NtW VjhtJ gad;gLj;jg;gbd; mjidj; njspthff; Fwpg;gpLf)  

b) 𝑃𝐵𝑃் = ቀ
1 1
1 1

ቁ MFkhW %iytpl;lj; jhak; B apidf; fhz;f.  

c) 𝐴 = ቀ
3 1
1 3

ቁ vd;f. 𝐴 = 2𝐼 + 2𝑃𝐵𝑃ିଵ vdf; fhl;Lf.  

 ,jpypUe;J 𝑃ିଵ𝐴𝑃 xU %iytpl;lj; jhankdf; fhl;Lf.  

 

23) อ
1 x xଶ

1 xଶ xସ

1 xଷ x଺

อ ,d; fhuzpfisf; fhz;f.  

 

 

 

 

 

 

 

 

 

 

 

 

 



xx 
 

epfo;jfT 

tiutpyf;fzk; 

E – vOkhw;Wg; ghpNrhjid  khjphpntsp  

 - epfo;r;rp ntsp  

rhh;G P :       (0> 1) vDk; rhh;G gpd;tUk; epge;jidfisj; jpUj;jp nra;Ak;  

i. 𝑃(𝐴)  ≥  0             𝐴 ∈  𝜀 

ii. 𝑃 () =  1 

iii. A1, A2 vd;gd jk; Kd; GwePq;Fk; epfo;r;rpfspd;   

 𝑃(𝐴ଵ ∪ 𝐴ଶ) =  𝑃(𝐴ଵ) + 𝑃(𝐴ଶ):              𝐴ଵ, 𝐴ଶ𝜖 𝜀 

 

Njhw;wk;  

1. P () = 0  

2. P (A1) = 1- P(A)               (A1, A apd; epug;G epfo;r;rp)  

3. 𝑃(𝐴) =  𝑃 (𝐴 ∩ 𝐵) + 𝑃(𝐴 ∩ 𝐵ଵ) 

4. 𝑃(𝐴 ∪ 𝐵) =  𝑃(𝐴) + 𝑃(𝐵) −  𝑃(𝐴 ∩ 𝐵) 

5. 𝐴 ∁ 𝐵 vdpd;  𝑃(𝐴)  ≤ 𝑃(𝐵) 

 

epge;jid epfo;jfT  

tiutpyf;fzk;  

E – vOkhw;Wg; ghpNrhjid    - khjphp ntsp  

epfo;r;rpfs; A, B  P(A)  0 

epfo;r;rp A eil ngw;wJ vdj; jug;gl;lNghJ  

epfo;r;rp B eil ngWtjw;fhd epfo;jfT P(B/A) vdf; Fwpg;f;fg;gLk;.  

𝑃 (𝐵/𝐴)   =  
𝑃(𝐴 ∩ 𝐵)

𝑃(𝐴)
   

 

tiutpyf;fzj;jpypUe;J ngUf;fy; Njw;wk; 𝑃 (𝐴 ∩ 𝐵) =  𝑃(𝐴) 𝑃(𝐵/𝐴) MFk;.  

Njhw;wk;  

𝑃(𝐴) > 0 vd;f  

1. 𝑃(/𝐴) = 0 

2. 𝑃(𝐵ଵ/𝐴) = 1 − 𝑃(𝐵/𝐴)  (𝐵ଵ − 𝐵 apd; epug;gp)  

3. 𝑃(𝐵ଵ/𝐴)  = 𝑃(𝐵ଵ ∩ 𝐵ଶ/𝐴) + 𝑃(𝐵ଵ ∩ 𝐵ଶ
ଵ/𝐴)  
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rhuh epfo;r;rpfs;  

tiutpyf;fzk;  

 

E – ghpNrhjid  khjphpntd; - epfo;r;rpntsp A, B, ∈  
𝑃(𝐴 ∩ 𝐵) =  𝑃(𝐴). 𝑃(𝐵)  vdpd; A,B rhuhepfo;r;rpfs; vdg;gLk;  

A, B, C ∈   
𝑃(𝐴 ∩ 𝐵) =  𝑃(𝐴)𝑃(𝐵), 𝑃(𝐵 ∩ 𝐶) =  𝑃(𝐵)𝑃(𝐶), 𝑃(𝐶 ∩ 𝐴) =  𝑃(𝐶)𝑃(𝐴) 

𝑃(𝐴 ∩ 𝐵 ∩ 𝐶) = 𝑃(𝐴). 𝑃(𝐵). 𝑃(𝐶) vdpd; A,B,C rhuh epfo;r;rpfs; vdg;gLk;.  

 

Njhw;wk;  

A,B rhuh epfo;r;rpfnsdpd;  

(i) A, B1 rhuhjit  

(ii) A1, B rhuhjit  

(iii) A1, B1 rhuhjit  

 

khjphp ntspapd; gphpg;G  

tiutpyf;fzk;  

 

B1, B2, …………. Bn vd;gd epfo;r;rp ntspapYs;s epfo;r;rpfs; vd;f.  

(i) ⋃ 𝐵௜ =  Ω௡
௜ୀଵ  

(ii) 𝐵௜ ∩ 𝐵௝ =      (𝑖 ≠ 𝑗) vdpd; { B1, B2, ….. Bn} vd;gJ  ,d; xU gphpg;G 

vdg;gLk;  

 

nkhj;j epfo;jfTj; Njw;wk;  

{ B1, B2, ……….. Bn} vd;gJ khjphpntsp  ,d; xU gphpg;G vd;f.  

P(Bi) >0 MfTk; A xU epfo;r;rpAkhf ,Uf;f 

𝑃(𝐴) =  ∑ 𝑃(𝐴/𝐵𝑖) 𝑃(௡
௜ୀଵ 𝐵௜) MFk;.  

 

Ngaprpd; Njw;wk;  

{ B1, B2, …….Bn } vd;gJ xU gphpg;G vd;f.  

A xU epfo;r;rp  

𝑃(𝐵௝/𝐴) =  
𝑃(𝐴/𝐵௝) 𝑃(𝐵௝)

∑ 𝑃(𝐴/𝐵௜
௡
௜ୀଵ ) 𝑃(𝐵௜)
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1. Nrhjid xd;wpy; 15% khzth;fs; fzpjj;jpNyh my;yJ jkpopNyh 

rpj;jpailatpy;iy. 73% khzth;fs; jkpopYk;> 49% khzth;fs; fzpjj;jpYk; 

rpj;jp ngw;Ws;sdh;. khztd; xUtd; vOkhw;whfj; njhpag;gbd; mtd;  

 

a. fzpjk; my;yJ jkpopy; rpj;jpaile;jpUg;gjw;F 

b. ,uz;L ghlq;fspYk; rpj;jpaile;jpUg;gjw;F>  

c. jkpopy; kl;Lk; rpj;jpaile;jpUg;gjw;F epfo;jfT ahJ?  

 

2. ,U Nfhlhj jhaf;fl;ilfs; xUq;Nf vwpag;gLfpd;wd.  

a. Fiwe;jJ xU “6” Ig; ngWtjw;F>  

b. Fiwe;jJ xU “6” my;yJ xU “3” Ig; ngWtjw;F>  epfo;jfitf; fhz;f.  

 

3. A,B vDkpUth; tpisahl;L xd;wpy; <LgLfpd;whh;fs; jhaf;fl;il xd;W 

vwpag;gl;L Kjypy; “4” Ig; ngWgth; ntw;wp ngw;wtuhff; fUjg;gLthh;. A, B 

,UtUk; xUth; khwp xUth; jhaf; fl;ilia vwpfpd;wdh;. Kjy; A vwpfpwhh; 

vdpd;>  

 

a. A jdJ 3 MtJ jlitapy; ntw;wp ngWtjw;F>  

b. B jdJ 3 MtJ jlitapy; ntw;wp ngWtjw;F>  

c. B ntw;wp ngWtjw;F> epfo;jfT ahJ?  

 

4. xUth; thliff; fhh; Njitg;gLkplj;J X, Y, Z Mfpa fk;gdpfspy; 

xd;wpypUe;J tutiof;fpwhh;. 40%, X ,ypUe;Jk; 50% Y ,ypUe;Jk; 10% Z 

,ypUe;Jk; tutiof;fpwhh; X ,ypUe;J 9% Mdit gpe;jp tUfpd;wd. Y,Z 

tutiof;fg;gLk; fhh;fspy; ,jw;F xj;j rjtPjq;fs; KiwNa 6% , 20% MFk;. 

mth; mLj;J tutiof;fg;gLk; fhh;.   

 

a. x ,ypUe;J gpe;jptuhkypUg;gjw;fhd epfi;jfT ahJ?  

b. gpe;jp tUtjw;fhd epfo;jfT ahJ?  

c. fhh; gpe;jp te;jnjdpd;> mf;fhh; Y ,ypUe;J tUtjw;fhd epfo;jfT ahJ?  

 

5. a. 𝑃(𝐴) =  0.25, 𝑃(𝐵) =  0.4, 𝑃(𝐴 ∪ 𝐵) =  0.5 vdpd;  

  𝑃(𝐴 ∩ 𝐵), 𝑃(𝐴 ∩ 𝐵ଵ) vd;gtw;iwf; fhz;f.  
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b. A, B vd;gd ,U rhuhepfo;r;rpfs; MFk;  

   𝑃(𝐴) =  0.4  𝑃(𝐴 ∪ 𝐵ത) = 0.9 vdpd; P (B) If; fhz;f.  

 

c . A, B, C vDk; 3 khzth;fs; gpurpdk; xd;iwj; jPh;g;gjw;fhd epfo;jfTfs;  

KiwNa ½> 1/3 > ¼ MFk;. vtuhtJ xUth; mg;gpurpdj;ijj; jPh;g;gjw;fhd  

epfo;jfT ahJ? 

  

6. jsnkhd;wpy; 6 Neh;NfhLfs; tiuag;gl;L mit ahTk; xd;iwnahd;W ntl;Lk; 

Gs;spfSf;F ePl;lg;gl;Ls;sd. ve;j ,U Neh; NfhLfSk; rkhe;juky;y vdTk;> 

%d;W Neh; NfhLfs; xU Gs;spapy; re;jpf;ftpy;iy vdTk; nfhz;L> 

,ilntl;Lk; Gs;spfspd; vz;zpf;if 15 vdf; fhl;Lf.  

%d;W Gs;spfs; vOkhw;whfj; njhpag;gl;;lhy; mitahTk; jug;gl;l Neh; 

Nfhnlhd;wpy; ,Ug;gjw;fhd epfo;jfT 
ଵଶ

ଽଵ
 vdf; fhl;Lff.  

ehd;F Gs;spfs; njhpag;gl;lhy; mitahTk; jug;gl;l Neh; Nfhnlhd;wpy; 

mikahjpUg;gjw;fhd epfo;jfT 
଼ଽ

ଽଵ
 vdf; fhl;Lf.  

 

7. nraw;FO xd;wpd; mq;fj;jpdh;fs; VONghpy; 4 ngz;fSk; 3 Mz;fSk; 

cs;sdh;. mth;fs; mLj;j rdpf;fpoik re;jpg;gjw;Fj; jpl;lkpl;Ls;sdh;. 

xt;nthU MZk; kw;w ve;j xUthpYk; rhuhJ $l;lj;jpw;F r%fkspg;gjw;fhd 

epfo;jfT 
ଶ

ଷ
 ngz;fs; xt;nthUtUk; kw;iwa Mz;fisAk;> ngz;fisAk; 

rhuhJ r%fkspg;gjw;fhd epfo;jfT 
ଵ

ଶ
 MFk;.  

r%fkspf;Fk; Mz;fspd; vz;zpf;if  

 

a. 0>       b. 1       c. 2    d. 3 Mf,Ug;gjw;fhd 

epfo;jfitf; fhz;f.  

 

e. $l;lj;jpw;F r%fkspf;Fk; ngz;fspd; vz;zpf;if Mz;fspd; 

  vz;zpf;iff;F rkkhf ,Ug;gjw;fhd epfo;jfT ahJ?  

 

f. ,UghyUk; r%fkspg;gjw;fhd epfo;jfT ahJ?  

 

g. $l;lj;jpy; Fiwe;Jk; 1 MZk; 1 ngz;Zk; fye;J nfhz;lhh;fs; vdj;   

  jug;gbd; rk vz;zpf;ifahd Mz;fSk; ngz;fSk; fye;J  

  nfhz;ljw;fhd epfo;jfT ahJ?  
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  ቂ
ଵ

ଶ଻
,

ଶ

ଽ
,

ସ

ଽ
.

଼

ଶ଻
,

ସଷ

ଵସସ
,

଺ହ

଻ଶ
,

଺ସ

ଵଽହ
ቃ 

 

  

Gs;sptpgutpay; 

 

juTfspd; tif   :-  gpd;dfj;juT njhlh;r;rpahd juT.  

 

juTfis tiff; Fwpj;jy; :-  ryhif tiuG> tl;l tiuG> Nfhl;L tiuG>  

tiyAU tiuak;> ngl;b tiuG.  

 

juTfs; jufty;fisi ml;ltizg;gLj;jy; :-  

i) $l;lkhf;fg;glhj kPbwd; guk;gy;  

ii) $l;lkhf;fg;gl;l kPbwd; guk;gy;  

 

ika ehl;l msitfs;  :-  ,il>,ilak;, Mfhuk;> vd;gdthFk;.  

 

i) 𝑥ଵ, 𝑥ଶ, … … … 𝑥௡ vd;gd juTfshf cs;s NghJ.  

,il �̅� =
 ∑ ௫೔

೙
భ

௡
   �̅� = 𝐴 +

∑ ௗ௜

௡
   ,q;F 𝑑௜ = 𝑥௜ − 𝐴 

 

ii) 𝑥ଵ, 𝑥ଶ, … … … 𝑥௡ vd;gd 𝑓ଵ, 𝑓ଶ, … … … 𝑓௡ I kPbwd;fshf nfhz;Ls;s NghJ  

,il  �̅� =
∑ ௙௜௫௜

∑ ௙௜
,    �̅� = 𝐴 +

∑ ௙௜ௗ௜

௡
 

A = cj;Njr ,il 
∑ ௗ௜

௡
,   

∑ ௙௜ௗ௜

∑ ௙௜
 vd;gd tpyfy; ,il.  

 

Fwpg;G :-  $l;lkhf;fg;gl;;l juTfSf;F xi vd;gJ tFg;ghapilapd; eLg;ngWkhdk;  

 epiwNtw;wpa ,il �̅� =  
∑ ௐ೔௫௜

∑ ௐ௜
,  Wi = xi ,d; epiw  

 

Mfhuk; (Mode)  :-  mjp$ba kPbwidf; nfhz;l khwpapd; ngWkhdk;.  

 

$l;lkhf;fg;gl;l guk;gYf;F Mfhuk; gpd;tUkhW fzpf;fg;gl;L.  

Mfhuk;  𝑀௢ =  𝐿௠௢ + 𝐶
∆భ

∆భା∆మ
  

 𝐿௠௢ = MfhutFg;gpd; fPo; vy;iy 

 ∆ଵ=  𝑓௠௢ − 𝑓௠௢ିଵ 

 ∆ଶ=  𝑓௠௢ − 𝑓௠௢ାଵ 
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 C = Mfhu tFg;gpd; gUkd;  𝑓௠௢ - Mfhu tFg;gpd; kPbwd; 

 

 

,ilak; (Median) :-  thpirg;gLj;jg;gl;l juTfspd; eLg;ngWkhdk;.  

 

n juTfspd; VWthpirg; gLj;jg;gl;l xOq;F 𝑥ଵ, … … … 𝑥௡ vdpd; ቀ
௡ାଵ

ଶ
ቁ tJ <l;L 

,ilak; MFk;.  

 

$l;lkhf;fg;gl;l juTfSf;fhd ,ilak; (Me)  

𝑀𝑒 =  𝐿௠௘ +
൫ே

ଶൗ ିி൯஼

௙೎
  

𝐿௠௘ = ,ila tFg;gpd; fPo; vy;iy.  

𝐹 =   𝐿௠௘ ,w;F fPOs;s jpwd; kPbwd;  

𝑓௖ = ,ila tFg;gpd; kPbwd;  

𝐶 =  tFg;ghapilapd; gUkd;  

 

fhyizfs; :-  

Kjyhk; fhyiz (Q1) :-  xOq;FgLj;jg;gl;l n <l;Lf;fisf; nfhz;l juT  

xd;wpy; 
(௡ାଵ)

ସ
 tJ <l;L  

 

3k; fhyiz (Q3)   3
4ൗ (𝑛 + 1) tJ <l;L  

$l;lkhf;fg;gl;l juTfSf;F  

   𝑄ଵ = 𝐿ொଵ +
൫ே

ସൗ ିி൯஼

௙௖
  

    𝑄ଷ = 𝐿ொଷ +
൫ଷே

ସൗ ିி൯஼

௙௖
  

𝐿ொଵ   , 𝐿ொଷ vd;gd KiwNa fhyiz tFg;Gfspd; fPo; vy;iyfs;.  

𝑓௖ − fhyiz tFg;gpd; kPbwd;  

𝐹 − fhyiz tFg;gpw;F Ke;ja tFg;gpd; jpus; kPbwd;  

𝐶 − tFg;ghapilapd; gUkd;.  

 

fhyizapil tPr;R  = 𝑄ଷ − 𝑄ଵ 

fhyizapil tpyfy;  = 
ொయିொభ

ଶ
 

 



xxvi 
 

,iltpyfy;   :-  M.D  = 
∑ |௑భି௑|೙

భ

ே
 

 

kPbwd; guk;gYf;F  :-  M.D  = 
∑ ௙௜|௑భି௑|೙

భ

∑ ௙௜ಿ
భ

 

 

khww;wpwd; 𝑉(𝑥) =  𝜎ଶ =
∑ (௫భି௫̅)మ

ே
  

    =
∑ ௫௜మಿ

భ

ே
−  �̅�ଶ  

kPbwd; guk;gYf;F 𝜎ଶ =
∑ ௙௜(௫భି௫̅)మ೙

భ

∑ ௙௜
  

    =  
∑ ௙௜௫భ

మ೙
భ

∑ ௙௜
−  �̅�ଶ 

epak tpyfy; (S.D) = S =  = √                       

 

a, b khwpypfshf cs;s NghJ  

y = ax + b (cUkhw;wk;)  

𝑦ത = 𝑎�̅� + 𝑏  

𝑆௬ = |𝑎|𝑆௫   

 

Z Gs;sp :- 𝑥ଵ, 𝑥ଶ … … … 𝑥௡ vd;gtw;wpd; ,il �̅� vdTk; epak tpyfy; S vdTk; 

nfhz;lhy; 𝑍௜ =
௫೔ି௫̅

ௌ
 

 

$l;L ,il :- 𝑛ଵ, 𝑛ଶ vz;zpf;if nfhz;l juTj; njhFjpapd; ,ilfs; �̅�ଵ, �̅�ଶ vdpd;  

 

$l;L ,il  �̅� =
௡భ௫̅భା௡మ௫̅మ

௡భା௡మ
  

 

$l;L epaktpyfy;  𝑆ଶ =
ଵ

௡భା௡మ
ቂ𝑛ଵ𝑠ଵ

ଶ + 𝑛ଶ𝑆ଶ
ଶ +

௡భ௡మ(௫̅భି௫̅మ)మ

௡భା௡మ
ቃ 

 

�̅�ଵ = �̅�ଶ vdpd;  

𝑆ଶ =
ଵ

௡భା௡మ
[𝑛ଵ𝑆ଵ

ଶ + 𝑛ଶ𝑆ଶ
ଶ]  

 

guk;gypd; tbtk;  

 

 

 

khww;wpwd; 

rkr;rPh; tisap 

,il 

= ,ilak;  
= Mfhuk;  
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Neh; xuhak; vdpd; Mfhuk; < ,ilak; < ,il  

 

kiw xuhak; vdpd; ,il < ,ilak; < Mfhuk; 

 

gpah;rdpd; xuhaf;Fzfk; 

 

 

 

 

khwy; Fzfk; =   

  

 

gapw;rp tpdhf;fs; 

 

Neh; xuhakhdJ 

M
f
hu
k
; 
 
 

 ,
i
l
a
k
; 
 
 

 ,
i
l
 
 

 

kiw xuhakhdJ 

,
i
l
 
 
 

 ,
i
l
a
k
; 
 

 M
f
hu
k
; 
 
 

 

 = (,il – Mfhuk;) 

epaktpyfy; 

 = 3(,il –,ilak;) 

epaktpyfy; 

 epaktpyfy; 

,il 
x 100% 
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1) Fwpj;j epWtdk; xd;wpy; flikahw;Wk; Copah;fs; 1020 Nghpd; taJ njhlh;ghd 

guk;gy; fPNo fhl;lg;gl;Ls;sJ.  

taJ  20-24 25-29 30-34 35-39 40-44 45-49 50-54 

kPbwd;  12 96 198 324 216 107 67 

 

,g;guk;gypd;  

i. ,il  

ii. ,ilak;  

iii. Mfhuk;  

iv. epaktpyfy;  

v. xuhaf;Fzfk; vd;gtw;iwf; fhz;f.  

,g;guk;gypd; tbtk; gw;wp ahJ $WtPh;.  

 

2) njhopw;rhiynahd;wpy; nghUs; cw;gj;jpf;F A,B vd;w ,U ae;jpuq;fs; 

ghtpf;fg;gLfpd;wd. 100 ehl;fspy; me;j ,ae;jpuq;fs; %yk; cw;gj;jp nra;ag;gl;l 

jpUj;jkw;w (gOjhd) nghUl;fspd; msTfs; fPNo jug;gl;Ls;sJ.  

nghUl;fspd; 

vz;zpf;if 

,ae;jpuk; A 

(ehl;fs;) 

,ae;jpuk; B 

(ehl;fs;) 

1 – 10 12 07 

11 – 20 43 26 

21 – 30 28 31 

31 – 40 14 35 

41 – 50 03 01 

 

i. ,ae;jpuk; A ,dhy; ehnshd;wpy; cw;gj;jp nra;ag;gLk; gOjhd nghUl;fspd; 

,il ahJ?  

ii. ,ae;jpuk; B apdhy; ehnshd;wpy; cw;gj;jp nra;ag;gLk; gOjhd nghUl;fspd; 

vz;zpf;if ahJ?  

iii. njhopw;rhiyapy; ehnshd;wpy; cw;gj;jp nra;ag;gLk; gOjhd nghUl;fspd; 

vz;zpf;if ahJ?  

iv. ,ae;jpuq;fs; A,B %yk; gOjhd nghUl;fspd; vz;zpf;ifapd; khww;wpwid 

ntt;Ntwhff; fhz;f.  

v. njhopw;rhiyapy; cw;gj;jp nra;ag;gl;l gOjhd nghUl;fspd; khww;wpwidf; 

fhz;f.  

vi. njhopw;rhiyapy; ve;j ,ae;jpuk; cw;gj;jp nra;Ak; gOjhd nghUl;fs; 

tpiuthf khw;wkilfpd;wJ.  
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3) Fbj;njhifnahd;W 𝑛ଵ Mz;fisAk; 𝑛ଶ ngz;fisAk; nfhz;Ls;sJ. 

Mz;fspdJk; ngz;fspdJk; ,il cauq;fs; KiwNa �̅�ெ , �̅�ி MfTk; 

khww;wpwq;fs; 𝜎ெ
ଶ , 𝜎ி

ଶ MfTk; cs;sJ. KOf; Fbj;njhifapd; ,il cauk; �̅� 

MAk; khww;wpwd;  MAk; ,Ug;gpd;  

�̅� =
௡భ௫̅ಾା௡మ௫̅ಷ

௡భା௡మ
 vdTk;  

𝜎௫
ଶ =  

ଵ

௡భା௡మ
ቄ𝑛ଵ𝜎ெ

ଶ + 𝑛ଶ𝜎ி
ଶ +  

௡భ௡మ

௡భା௡మ
 (�̅�ெ − �̅�ி)ଶቅ vdTk; epWTf.  

20 khzth;fSf;fhd Nrhjid xd;wpd; ,il 40> epaktpyfy; 5 vdf; 

fzpf;fg;gl;lJ. fzpj;jypd; NghJ 15 vd;gJ jtWjyhf 50 vd thrpf;fg;gl;lJ. 

rhpahd ,iliaAk; epak tpyfiyAk; fhz;f. 30 khzth;fisf; nfhz;l 

,d;ndhU FOtpdUf;F ,r;Nrhjidf;fhd ,il 45.25 vdTk; epaktpyfy; 8 

vdTk; fhzg;gl;lJ. ,U FOf;fspdJk; nkhj;j khzth;fs; 50 Nghpd; 

,iliaAk; epaktpyfiyAk; fzpf;f.  

 

4) a) xU juTj;njhFjpnahd;wpy; x – 4, x – 2, x + 1, x + 2, x + 4, x + 5 Mfpa vz;fs;  

 jug;gLfpd;wd.  

i) juTj; njhFjpapd; epak tpyfiyf;fzpf;f.  

ii) NkNy jug;gl;l juTj; njhFjpapd; ,il 7 vdpd; X ,d; ngWkjp ahJ?  

 b) 4, 1, 13, 7, 8, 4, a, b vd;w vz; njhFjpnahd;wpd; ,il 6 MfTk; epaktpyfy; 

  √12.5 MfTk; ,Ug;gpd; a,b vd;gtw;wpd; ngWkhdq;fisf; fzpf;f.  

 

5) a) 1, 3, 6, 10, 8+n, 8-n Mfpa MW vz;fspd; epaktpyfy; √10 MFk;.  

  i) NkNy jug;gl;l 6 ,yf;fq;fspdJk; ,iliaf; fzpf;f.  

  ii) n ,w;F nghUj;jkhd ngWkhdq;fisf; fhz;f.  

 

 b) x>0 MAs;s NghJ x - 3, x - 1, x + 2, x + 3, x + 5, x + 6 Mfpa 6 ,yf;fq;fs; 

jug;gLfpd;wd.  

  i) gpd;tUtdtw;iw x rhh;ghfj; jUf.  

   m) ,il  

   M) ,ilak;  

  ii) ,e;j 6 ,yf;fq;fspdJk; epaktpyfiyf; fhz;f.  

 

6) a) vz;njhFjpnahd;wpd; ,il  ck; khww;wpwd; 𝜎ଶ ck; MFk;. xt;nthU  

 vz;Zld;  
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  i) khwpyp m $l;lg;gLk; NghJ  

  ii) xt;nthU vz;Zk; khwpyp m My; ngUf;fg;gLk; NghJ Gjpa ,il 

epaktpyfy;fis fzpf;f.  

  Gjpa ,il 0 MAk; epaktpyfy;  ck; ngwg;gLtjw;F cUkhw;wj;ij jUf.  

 

 b) ghPl;ir Gs;sp njhFjpnahd;wpd; ,il 44 MAk; epaktpyfy; 10 MAk; 

cs;sJ. ,g;Gs;spfs; xU Vfghpkhzj;jpl;lj;jpd; fPo; mstpilg;gLj;jg; 

gl;Ls;sJ. 80 %yg; Gs;spahdJ mstpilapd; fPo; 100 Gs;spahfTk; 20 %yg; 

Gs;spahdJ mstpilapd; fPo; 10 vd;w Gs;spahfTk; khw;wg;gLfpd;wJ.  

  i)  mstpilg; gLj;jg;gl;l Gs;spj; njhFjpapd; ,il> epaktpyfy; 

vd;gtw;iwf; fhz;f.  

  ii) ,t;tstpilahy; khw;wg;glhj Gs;sp vJ?  

 

7) gpd;tUk; ml;ltizahdJ ghPl;ir ngWNgWfspd; mbg;gilapy; caphpay;> 

,urhadtpay; Mfpa ghlq;fspd; ,il> epaktpyfy; vd;gdtw;iw fhl;Lfpd;wJ.  

ghlk; ,il epaktpyfy; 

caphpay;  56 10 

,urhadtpay; 48 15 

 

y = ax + b vd;w cUkhw;wj;ijg; gad;gLj;jp ,urhadtpay; ghlj;jpw;fhd Gs;spfs; 

epakg;gLj;jg;gLk; NghJ ,ilepaktpyfy; vd;gd khwhky; ,Ue;jd. a,b 

vd;gtw;iwf; fhz;f. ,urhadtpay; ghlj;jpw;fhd %yg;Gs;sp 54 MAk; caphpay; 

ghlj;jpw;fhd %yg;Gs;sp 60 MAk; ,Ug;gpd; mk;khztd; vg;ghlj;jpy; 

mD$ykilthd;?  

 

 

  

 


