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rhh;G Ntfk;(Relative Velocity) 
1. vy;yh ,af;fKk; rhh;G ,af;fkhFk;. 

2. xspapd; Ntfk; rhh;gpaf;fj;jhy; ghjpf;fg;glkhl;lhJ. 

3. rPuhd Ntfj;Jld; ,aq;Fk; njhFjp xd;wpy; elj;jg;gLk; gupNrhjid 

xd;wpy; ,Ue;J mjd; ,af;fk; mwpag;glKbahJ. 
rhh;G Ntff; Nfhl;ghL 

EBAEAB VVV  ,q;F fhtpf; $l;ly; fUjg;gLk;. 

ABV vd;gJ B rhHghf A ,d; NtfkhFk; 

AEV vd;gJ GtprhHghf A ,d; NtfkhFk; 

BEV vd;gJ GtprhHghf B  ,d; NtfkhFk; 

 

Step I jug;gl;l Ntfq;fisf; Fwpj;jy;. 

a. gUkDk; jpirAk; njupAkhapd; Nfhl;Lj;Jz;lhy; Fwpj;jy; 

b. jpir kl;Lk; njupAkhapd; jpirAila Nfhl;lhy; Fwpj;jy;. 

c. gUkd; kl;Lk; njupAkhapd; ,yf;fj;jhy; Fwpj;jy;. 

Step II 

 Muk;g epiyiaf; Fwpj;jy; [frame of reference] 

Step III 

 rhh;G Ntfk;    I tiujy; EBAEAB VVV   

Step  IVrhh;G ,af;fj;ij Muha;jy; 

 

cjhuzk;1:  

fg;gy; A xd;W 16kmph Ntfj;Jld; fpof;Nf nry;fpwJ. fg;gy; B20kmph 

Ntfj;Jld; tlf;Nf nry;fpwJ. B njhlh;ghf A ,d; Ntfj;ijf; fhz;f. 

20BEAE VV  

 

rhh;G Ntfk; EBAEAB VVV   
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gapw;rp 
 

1. A vd;Dk; xU fg;gy; 12 km/h fjpAld; fpof;F Nehf;fpr; 
nry;fpwJ. B vd;Dk; xU fg;gy; 16 km/h fjpAld; tlf;F Nehf;fpr; 
nry;fpwJ. B njhlHghd A apd; Ntfj;ijf; fhz;f. 

2. xU fg;gy; 10 km/h fjpAld; njw;Nf nry;fpwJ. 

Tlfpof;fpypUe;J fhw;W 210 km/h fjpAld; tPRfpwJ. fg;gypUe;J 
Nehf;Fk; xUtDf;F fhw;W vj;jpirapy; vt;Ntfj;Jld; tPRtjhfj; 
Njhd;Wk;. 

 
3.  5 km/h fjpAld; Nkw;F Nehf;fp XLfpd;w xU ePNuhl;lj;jpd; 
njhlHghf 12 km/h fjpAld; xU fg;gy; tlf;F Nehf;fpr; nry;fpwJ. 
30 km/h fjpAld; fpof;F Nehf;fpr; nry;fpd;w xU Gifapujj;jpdJ 
fg;gy; njhlHghd  Ntfj;ijf; fhz;f. 
 

 

cjhuzk;.2. 

 A vd;gth; xU Neu; tPjpapy; njw;fpy; ,Ue;J tlf;Nf kmph310    

tPjk; nry;fpwhd;. B vd;gJ ,d;ndhU Neu;tPjpapy; fpof;fpy; ,Ue;J 

Nkw;Nf 10kmph tPjk; nry;fpwhd;. A vd;gth; ,U tPjpfs; re;jpf;Fk; 

,lj;jpy; cs;s NghJ B vd;gth; re;jpapypUe;J fpof;Nf 2km J}uj;jpy; 

cs;shh;. gpd; eilngWk; ,af;fj;ij Muha;e;J gpd;tUtdtw;iwf; 

fzpf;f. 

 i. A njhlh;ghfB apd; Ntfk; 

 ii. A f;Fk; B f;Fk; mjpfpl;ba J}uk; 

iii. ,J epfo vLf;Fk; Neuk;. 

iv. A ,y; ,Ue;J B njw;F 300 fpof;F vd;w jpirapy; ,Ug;gjw;F 

vLf;Fk; Neuk; 

 

V 310AE V ?10 BABE V  

 

Muk;g epyik (G+kp njhlh;ghf) (in the frame of earth ) 
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njhlh;G Ntfk;;                                                           

EABEBA         
 

  + 
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A njhlh;ghfB apd; Ntfk; 20kmph 

A njhlh;ghfB apd; ,af;fk; (A ,d; rl;lk;) 

 

kpff; fpl;ba Jhuk; = AN  

           = 2 sin 60 

                                =√3 

 

,J epfo vLf;Fk; Neuk; = 
஻ே

BAV
=  

ଶ ୡ୭ୱ ଺଴

ଶ଴
=

ଵ

ଶ଴
ℎ 

iii. A ,y; ,Ue;J B njw;F 300 fpof;F vd;w jpirapy; ,Ug;gjw;F 

vLf;Fk; Neuk; =
஻஻భ

BAV
=

ଶ

ଶ଴
=

ଵ

ଵ଴
ℎ 

 

cjhuzk;. 3. 
 ,U tPjpfs; xd;iw xd;W nrq;Fj;J Nfhzj;jpy; FWf;fpLfpd;wJ. 

xd;W fpof;Ff;F Nkw;fhAk; kw;wJ njw;fhAk; nry;fpwJ. A vd;gth; 

fpof;F Nkw;fhf tPjpapy; fpof;F Nehf;fp 20mph Ntfj;jpYk; B vd;gth; 

tlf;F njw;fhd tPjpapYk; tlf;F Nehf;fp    320  Ntfj;JlDk; 

nry;fpd;wJ. 12 kzpf;F B, 0  Tf;F Neu; njw;Nf 10kmA Nkw;Nf  

310 km J}uj;jpYk; cs;sd. 

 i. B njhlh;ghfA apd; Ntfk; 

 ii. A f;Fk; B f;Fk; mjpfpl;ba J}uk; 

iii. ,J epfo vLf;Fk; Neuk;. 
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iv. B ,y; ,Ue;J A njw;F 300 fpof;F  jpirapy; ,Ug;gjw;F vLf;Fk; 

Neuk; 

 

20AE ?320 ABBE  

 

 
Gtpapd; rl;lk; 
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B ,d; rl;lj;jpy; 
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B ,y; ,Ue;J A njw;F 300 fpof;F  jpirapy; ,Ug;gjw;F vLf;Fk; Neuk; 

 T = 
஺ே

ସ଴
 = 

ଵ଴√ଷା
భబ√య

య

ସ଴
=

ସ଴√ଷ

ଵଶ଴
=

√ଷ

ଷ
ℎ 

 

gapw;rp 

4. 12kmph Ntfj;Jld; fpof;Nf nry;Yk; A vd;w fg;gy; O vd;w Gs;spf;F 

Nkw;Nf 12 km JHuj;j;pYk; mNj Neuj;jpy; B vd;w fg;gy; 

12√3  𝑘𝑚𝑝ℎ  Ntfj;Jld; njw;Nf nry;tJld; nry;tJld; O vd;w 

Gs;spf;F tlf;Nf 4√3  𝑘𝑚Jhuj;jpYk; nfhz;bUe;jd. 

 i) A ,d; BnjhlHghd Ntfk;     (24 kmph fp 600  t jpirapy;) 

 ii) mjp fpl;ba Jhuk;   (12km) 

 iii) ,J epfOk; Neuk; vd;gtw;iwf fhz;f (12..30 kzp) 

5. 12.00 kzpf;F O Tf;F Nkw;Nf 12km Jhuj;jpy; fg;gy; A 16km ph 

Ntfj;Jld; fpof;F Nehf;fp nry;fpwJ.mNj Neuk; fg;gy; B MdJ 

njw;Nf 4√3 𝑘𝑚 Jhuj;jpYs;sJld; tlf;F Nehf;fp 16√3 𝑘𝑚𝑝ℎ  

Ntfj;Jld; nry;fpd;wJ. 

 i) A ,d; B njhlHghd Ntfk  (32 kmph fp 600  nj jpirapy;) 
           ii) mjp fpl;ba Jhuk;   (4√3 𝑘𝑚𝑝ℎ 

iii) ,J epfOk; Neuk; vd;gtw;iwf fhz;f (12.22
ଵ

ଶ
h) 

6. ,U Jzpf;iffs;  Nfhzj;jpy; ntl;Lfpd;w ,U NfhLfspy; rPuhd 

Ntfq;fs; VU , cld; nry;fpd;wd. mtw;wpd; Muk;gg; Gs;spfs; 

NfhLfs; re;jpf;fpd;w Gs;spapypUe;J KiwNa J}uq;fs; a,b MFk;. 

,tw;Wf;fpilapYs;s fpl;ba J}uk; 
 





Nfhir

 ird; 

uvuv

buav

222 


vdf; 

fhl;Lf. 

7. A vd;w xU fg;gy; 16 km/h fjpAld; tlf;Nf nrd;W ez;gfypy; 
Fwpj;j XH Gs;spiaf; flf;fpwJ. B vd;w NtNwhH fg;gy; mNj fjpAld; 
fpof;Nf nrd;W mNj Gs;spiag; gp.g 1.30 ,y; flf;fpwJ. Mit 
xd;Wf;nfhd;W mjp rkPgj;jpy; ,Uf;Fk; Neuk; vd;d? mg;nghOJ 
mtw;Wf;fpilapYs;s J}uk; ahJ. 
 
8. ,uz;L ghijfs; xd;iwnahd;W  P apy; nrq;Fj;jhfr; re;jpf;fpd;wd. 
mtw;wpy; xd;wpy; 3 km/h fjpAld; elf;fpd;w A vd;gtd; P apy; 
cs;sNghJ > kw;wg; ghijapy; 4 km/h fjpAld; elf;fpd;w B 
vd;gtid> mtd; P apypUe;J 100m J}uj;jpypUf;Fk; nghOJ 
fhz;fpwhd;. A apd; B njhlHghd Ntfj;ijf; fhz;f. A vd;gtd; 36m 
J}uk; ele;j gpd;dH mtHfs; mjp fpl;ba J}uj;jpy; ,Ug;gH vdf; 
fhl;Lf.  

 



By:-SVM             - 6 -                      Relative Velocity 

 

 

 

,U rhHG NtfKf;Nfhzpfis xNu glj;jpy; tiujy; 

 

c-k; 4.  fpof;F Nehf;fp u Ntfj;Jld; nry;Yk; fg;gYf;F fhw;W 

njw;fpypUe;J tPRtJ Nghy; Njhd;WfpwJ. fg;gy; Ntfj;ij 

,ul;bj;jNghJ fhw;W njd;fpof;fpypUe;J tPRtJ Nghy; Njhd;WfpwJ 

.fhw;wpd; Ntfj;ijf; fhz;f. 

fg;gy; - S    ,  fhw;W –W     , Gtp –E  

 

 

VSE   VWS                             VWE    = v 
 

 

 

 

VSE                          VWS                          VWE    = v 
 

 

 

VWE = VWS + VSE 
 

 

WS1= u  ,∴VWE =√2 𝑢 
 

 

 

 

 

 

c-k 5.; tlf;Nf u Ntfj;Jld; nry;Yk; fg;gYf;F fhw;W t 𝜃 fpof;fpy; 

,Ue;J tPRtJ Nghy; Njhd;WfpwJ.fg;gy; jpUk;g njw;Nf nry;yk;NghJ 

fhw;W fp 𝜃 njw;fpypUe;J tPRtJ Nghy; Njhd;WfpwJ. fhw;wpd; Ntfk; 

vd;d 

 

fg;gy; - S    ,  fhw;W –W     , Gtp –E  

 

 

VSE                         VWS    0 VWE    = v 
 

 

 

 

VSE                          VWS         0 VWE    = v 
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VWS = VWE + VES 

rhHG Ntf Kf;Nfhzk; 
 

∡WS2 S1 =900 -  
∡𝜃 

MfNt∡S2W S1 = 900  
 
∴S2, S1 vd;gd tl;lg; gupjpapy; 

mikAk;. 

VWE =  u 

 

 

 

 

 
jpir t 2𝜃 fpof;fpypUe;J u Ntfj;Jld; fhw;W tPRk; 
 
c-k; 6. tpkhdk; xd;W A vd;w epiyaj;jpy; ,Ue;J tlf;Nf d km 
Jhuj;jpYs;s B vd; epiyaj;jpw;F nrd;W jpUk;Gfpd;wJ. fhw;W t 𝛼 fp 
jpirapy; u kmph fjpAldtPRfpwJ. epiyahd tspapy; tpkhdj;jpd; fjp 
vkmph MFk;. tpkhdk; nrYj;j Ntz;ba jpirfisAk; vLf;Fk; KO 

Neuk; 
ଶௗ√௩మି௨మௌ௜௡మఈ

௩మି௨మ vdf; fhl;Lf 

 
 
tpkhdk;  - P     , fhw;W –W     , Gtp –E 

 

VPE                         VPW =   v                      VWE    = u 

 
 

 

 

VPE                         VPW =   v                      VWE    = u 

 

 

 

Gtpapd; rl;lk; 

 

VPE = VPW + VWE 

 

=  v  + u 
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=  v  +     u 

 

 

 

 

rhHG Ntf Kf;Nfhzk; 

𝑊𝑁 = 𝑢 sin 𝛼 

𝑆ଵ𝑁 = 𝑆ଶ𝑁 = √𝑣ଶ − 𝑢ଶ𝑆𝑖𝑛ଶ𝛼  

 

 

tlf;Nf tpkhdk; nry;Yk; Ntfk;𝜔ଵ 
 

njw;;Nf tpkhdk; nry;Yk; Ntfk; 𝜔ଶ 
 

vd;f 

 

 

 

 

 

MfNt 𝜔ଵ = 𝑆ଵ𝐸 = √𝑣ଶ − 𝑢ଶ𝑆𝑖𝑛ଶ𝛼 + 𝑢 cos 𝛼 

 

 

𝜔ଶ = 𝑆ଶ𝐸 = ඥ𝑣ଶ − 𝑢ଶ𝑆𝑖𝑛ଶ𝛼 − 𝑢 cos 𝛼 

 

 

 

 

A ,ypUe;J B ,w;Fr; nry;y vLf;Fk; Neuk; 𝑡ଵ =
ௗ

ఠభ
 

B ,ypUe;J A ,w;Fr; nry;y vLf;Fk; Neuk; 𝑡ଶ =
ௗ

ఠమ
 

 

 MfNt nkhj;j Neuk; 𝑇 = 𝑡ଵ + 𝑡ଶ 

=
𝑑

𝜔ଵ
+

𝑑

𝜔ଶ
 

   =
ௗ(ఠభାఠమ)

ఠభఠమ
 

    =
ଶௗ√௩మି௨మௌ௜௡మఈ

௩మି௨మ  
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A ,ypUe;J B ,w;Fr; nry;y nrYj;j Ntz;ba jpir t𝜃Nk jpirapy; 
B ,ypUe;J A ,w;Fr; nry;y nrYj;j Ntz;ba jpir nj𝜃 Nk 
jpirapy; 

,q;F 𝜃 = sinିଵ ቀ
௨ ୱ୧୬ ఈ

௩
ቁMFk;. 

 

Fwpg;G:- Neu tpj;jpahrk; |𝑡ଵ − 𝑡ଶ| =
ଶ௨ௗ ୡ୭

௩మି௨మ MFk; 

 
gapw;rp 
9. . Nkhl;lhH irf;fpNshl;b xUtH xU NeHr; rkjs tPjp topNa khwhf; fjp 

V cld; fpof;F Nehf;fp Nkhl;lhH irf;fpis Xl;br; nry;Yk; NghJ> 
khwh Ntfj;Jld; tPRk; fhw;W mtUf;Fj; njw;fpypUe;J tPRtjhfj; 
Njhd;WfpwJ. irf;fpNshl;b jhd; nry;Yk; jpiria khw;whky; jdJ 
fjpia ,U klq;fhf;Fk; NghJ> fhw;W njd; fpof;fpypUe;J 
tPRtjhfj; Njhd;WfpwJ. ,U epiyikfSf;Fk; Ntf Kf;Nfhzpfis 
tiue;J> fhw;wpd; cs;sgbahd (actual) Ntfj;ijg; gUkdpYk; 
jpirapYk; fhz;f. (2002April) 

 
10. njw;F Nehf;fp xU Neupa tPjp topNa fjp u kmh-1 cld; XLfpd;w 

rpWtd; xUtd; fhw;W Nkw;F Nehf;fp tPRtij czHfpd;whd;. tlf;F 
Nehf;fp xU Neupa tPjp topNa> mNj fjpAld; mtd; XLk;NghJ 
fhw;W njd;Nkw;F Nehf;fp tPRtij czHfpd;whd;. fhw;wpd; 
,af;fq;fSf;fhd njhlHGNtfq;fspd; Ntf Kf;Nfhzpfis xNu 
tupg;glj;jpy; tiuf. 
,jpypUe;J> fhw;wpd; cz;ikf; fjpiaAk; jpiriaAk; fhz;f. 
(2012AugNew) 
 

11. .xU fg;gy; Nkw;F Nehf;fp 30 km/h ,y; nry;fpwJ. ,uz;lhk; fg;gy; xd;W 
njw;F Nehf;fp 20 km/h ,y; nry;fpwJ. Kjw; fg;gypd; khYkpfSf;F 
%d;whk; fg;gy;> njd;fpof;Fj; jpirapy; nry;tjhfj; Njhd;WfpwJ. ,uz;lhk;  

fg;gypd; khYkpfSf;F mJ tlf;fpw;F 060  Nkw;Fj; jpirapy; nry;tjhfj; 

Njhd;WfpwJ. %d;whk; fg;gy;> njw;fpw;F 075  Nkw;Fj; jpirapy; nry;fpd;wJ 
vdf; fhl;b mjd; fjpiaf; fhz;f.(1989) 
 

12. kl;lkhd ghijnahd;wpy; njw;F Nehf;fp u vd;Dk; khwhf;fjpAld; 

nry;fpd;w irf;fpNshl;b xUtDf;F fhw;W Nkw;fpw;F 0  tlf;Fj; 
jpirapy; tPRtjhfj; Njhd;WfpwJ. mtH mNj fjpapy; tlf;F Nehf;fpr; 

nry;ifapy; fhw;W Nkw;fpw;F 0  tlf;Fj; jpirapy; tPRtJ Nghyj; 
Njhd;WfpwJ. mtH tlf;F Nehf;fp 2u fjpAld; nry;ifapy; fhw;whdJ 

Nkw;fpw;F 0 tlf;F Nehf;fp tPRnkdf; fhl;Lf. 

,q;F .tantan3tan2    fhw;wpd; jpiriaj; jPHkhdpf;Ff. 
 

11.  fpof;F Nehf;fpr; nry;Yk; xUtDf;F> fhw;W tlf;fpd; Nkw;Fg;Gwkhf 0
,ypUe;J tPRtjhfj; Njhd;WfpwJ. Ke;jpa fjpAld; tlf;F Nehf;fpr; 

nry;ifapy;> fhw;W tlf;Fld; Nkw;Fg;Gwkhf 0 Mf;FtJ Nghyj; 

Njhd;WfpwJ. fhw;W tPr;rpd; cz;ikj; jpir tlf;fpd; Nkw;Fg; Gwkhf 0

vdpd; 



cot1

1tan
tan




  vd epWTf. 
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12.. xU tpkhdp A vd;Dk; Gs;spapypUe;J fpof;Fg; gf;fkhf d 

J}uj;jpYs;s B vd;Dk; Gs;spf;Fg; gwe;J nry;y Ntz;Lk;. AB Ald;> 
tlf;Fg;Gwkhf $u;q;Nfhzk;  ghifapy; cs;s jpirapy; rPuhd 

Ntfk; U cld; fhw;W tPRfpwJ. tsp njhlh;ghf tpkhdj;jpd; fjp 

 uv   Mapd;> tpkhdp AB Ald; njw;Fg;Gwkhf   Nfhzj;jpYs;s 

jpirapy; jd; tpkhdj;ij nrYj;j Ntz;Lnkd epWTf. 

,q;F ird; 
v

u  ird;
  

mtdJ jpUk;Gk; gpuahzj;jpy; fhw;W tPrTk;> tsp njhlh;ghf 

tpkhdj;jpd; fjp Kd;ida msthfTk; ,Ug;gpd; tpkhdk; 

nrYj;jg;gLk; jpir BA Ald; mNjasT Nfhzj;jpy; mikAk; 

vdf;fhl;Lf. NkYk; mfKfg; gpuahzj;jpw;Fk; GwKfg; 

guahzj;jpw;Fk;  vLj;j Neu tpj;jpahrk; 
22

2

uv

ud


Nfhir
 vdf; 

fhl;Lf. 

13. tpkhd epiyak; A apypUe;J d iky; J}uj;jpy; Neu;tlf;NfAk; 

Neu;njw;NfAk; ,U tpkhdk; ,wq;F Jiwfs; x, y ,Uf;fpd;wd. Xh; 

cWjpahd fpilf;fhw;W tlf;Ff;F 0  fpof;F jpirapypUe;J U 

iky; / kzp fjpAld; tPRfpwJ. 21, PP  vd;Dk; ,U tpkhdq;fs; xNu 

Neuj;jpy; A apypUe;J Gwg;gl;L x, y vd;Dk; Jiwfis KiwNa T1, 

T2kzpj;jpahyq;fspy; milfpd;wd. mirah tpspapy; ,U 

tpkhdq;fspd; fjp   iky; / kzp MFk;. 
2221

2

uv

ud
TT




Nfhir
vd 

epWTf. 

14. tpkhdk; xd;W A ,ypUe;J B  ,w;F Neu; topapy; gwe;J kPs;fpwJ. 

mikjpahd fhyepiyapy; fjp U MfTk;> ,U gpuahzq;fSf;Fk; 

vLj;j Neuk; T MfTk; mikAk;. xU Fwpg;gpl;l ehspy; fhw;wpd; 

Ntfk; AB ,w;F rha;thf Nfhzk;   MfTs;s jpirapy; V MFk;. 

NghFk; gpuahzj;jpYk; kPSk; gpuahzj;jpYk; tpkhdk; AB ,w;F 

rha;thf 





  ird; ird; -1

u

v
 vd;Dk; jpirapy; nry;y Ntz;Lk; 

vd epWTf. 

,U gpuahzq;fSf;Fk; vLj;j Neuk; 
22

22

u v

vu
Tu


 2 ird;

 vdf; 

fhl;Lf 
 

15. epiyahd fhw;wpy;   iky; / kzp khwhf;fjpAld; nry;Yk; tpkhdk; 

w iky; / kzp khwhf;fjpAld; tPRk; cWjpf; fpilf;fhw;Wf;F 0  ,y; 

fpilahf nry;y ,Uf;fpwJ. tpkhdp jd; gpuahzj;ij 
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Nkw;nfhs;tjw;F gpuahz jpirf;F 0  ,y; tpkhdj;ijr; nrYj;j 

Ntz;Lk; vdf; fhl;Lf. 

,q;F   ird; w  ird;   MFk;. tpkhdpapd; epak jhdk; d  
iky; J}ukhAk; GWKfg;gwpj;jypdJk; jpUk;gpa gwpj;jypdJk; 

Neuq;fs; KiwNa 21, tt  kzpj;jpahyq;fSf;Fkhapd; 

gpd;tUtdtw;iw epWTf. 

i.   221 ,,2 ttvttd   Nfhir   

ii. 221 ,2 ttwttd   Nfhir   

iii.  22
2

2 , wvttd   

16. Nkw;F Nehf;fpa ukmph Ntfj;Jld; fhw;W tPRk; NghJ tpkhdk; 

Fwpj;j cauj;jpy; gwe;J Muk;gg;Gs;sp A apypUe;J xkm 

fpof;NfAk;>ykm tlf;NfAk; cs;s Gs;sp B apw;F 1t

kzpj;jpahyq;fspy; nrd;W jpUk;gp 2t  kzpj;jpahyq;fspy; A apw;F 

tUfpwJ. mikjpahd tspapy; mjd; fjp  uv   iky; / kzp Mapd;>

22

22

21 ,
uv

yx
tt




 vdTk; xt;nthU re;jh;g;gj;jpYk; mJ tspapy; gwf;Fk; 

jpir AB Ald; ird;-1













 22 yxv

uy
vDk; Nfhzk; 

 

 

c-k; 7. 

JiwKfk; P apypUe;J p J}uj;jpy; cs;s Neu;g;ghij ,y; xU 

nfhs;isf; fg;gy; khwhf;fjp v cld; ,aq;FfpwJ. P ,y; ,Ue;J d 

J}uj;jpYs;s S vd;Dk; Gs;spapy; [

N ,, ghfKd; Fw;,SPNdSP  ] fg;gy; ,Uf;Fk; xU fzj;jpy; 

  21 ,,0 BBt  vd;Dk; ,U topfhl;Lk; ts;sq;fs; fg;giyr; NrUk; 

Nehf;Fld; ,U ntt;NtW jpirfspy; P I tpl;L tpyFfpd;wd. 

ts;sq;fs; xt;nthd;Wk; rPuhd fjp u cld; Neu;g;ghijfspy; ,aq;fp 

fg;giy 21, tt Neuq;fspy; re;jpf;fpd;wd. 

 𝑡ଵ − 𝑡ଶ == 
2ට𝑢2𝑑

2
−𝑣2𝑝2

𝑣2−𝑢2 vdf; fhl;Lf. 

 

fg;gy; - S  ,    ts;sk; - B  ,  Gtp  - E 
 

 

Gtpapd; rl;lk; 

 

d 

𝜃 

P l 

p 



By:-SVM             - 12 -                      Relative Velocity 

 

 

 

 sin 𝜃 =  
௣

ௗ
 

 

VSE    v 

 

 

VBS 

 

 

 

 

 

VBE   - u 

 

 

 

rhHG Ntf Kf;Nfhzk; 

 

 

VBS = VBE + VES 

𝑁𝐸 = 𝑣 sin 𝜃  , 𝑁𝑆 = 𝑣 cos 𝜃 

𝑁𝐵ଵ = ඥ𝑢ଶ − 𝑣ଶ𝑆𝑖𝑛ଶ𝜃 = 𝑁𝐵ଶ 

fg;gy; rhHghf ts;sq;fspd; 

Ntfq;fs; 𝜔ଵ, 𝜔ଶ vdpd; 

𝜔ଵ = 𝐵ଵ𝑆    , 𝜔ଵ = 𝐵ଵ𝑆      

𝜔ଵ = 𝐵ଵ𝑆 = 𝑣 cos 𝜃 − ඥ𝑢ଶ − 𝑣ଶ𝑆𝑖𝑛ଶ𝜃 

𝜔ଶ = 𝐵ଶ𝑆 = 𝑣 cos 𝜃 + ඥ𝑢ଶ − 𝑣ଶ𝑆𝑖𝑛ଶ𝜃 

fg;giy milAk; Neuq;fs; KiwNa 

𝑡ଵ, 𝑡ଶvdpd; 

 

𝑡ଵ =
𝑑

𝜔ଵ
   , 𝑡ଶ =

𝑑

𝜔ଶ
 

 

𝑡ଵ − 𝑡ଶ =
𝑑

𝜔1
−

𝑑
𝜔2

 

            =
𝑑(𝜔ଶ − 𝜔ଵ)

𝜔ଵ𝜔ଶ
 

N 

E 

B2 

u 

𝑣 

𝜃 

S 

u 

B1 

𝛼 

𝛼 

𝜃 
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= 
ଶௗ√௨మି௩మௌ௜௡మఏ

௩మି௨మ
 

              = 
ଶௗට௨మି௩మቀ

೛

೏
ቁ

మ

௩మି௨మ  

  = 
ଶඥ௨మௗమି௩మ௣మ

௩మି௨మ  

 

c-k; 8. fhw;wpw;Fr; rhh;ghf V m / nrf;fd; vd;Dk; rPh;fjpAld; 

gwf;fty;y xU tpkhdk; fpof;F Nehf;fpr; nry;y ,Uf;fpwJ. 

Nkw;fpy; ,Ue;J $h;q;Nfhzk;   tlf;Fg; Gwkhf 

cs;sjpirapypUe;J u m / nrf;fd; fjpAld; fhw;W tPRfpwJ.  

i. sinuv   Mapd; tpkhdk; fpof;F Nehf;fpr; nry;ykhl;lhJ vdf; 

fhl;Lf. 

ii. sinuv  Mapd; tpkhdk; fpof;F Nehf;fpr; nry;y xU ghij 

cz;nld;Wk; jpUk;gp tu KbahnjdTk; fhl;Lf 

iii. uvu sin  Mapd; tpkhdk; fpof;Fg; gf;fkhfr; nry;tjw;F ,U 

topfs; cz;nldf; fhl;Lf. ,t;tpuz;L topahfTk; tpkhdk; 

nry;Ykhapd; xU mnry;y vLf;Fk; Neu tpj;jpahrk; 

22

222 sin2

vu

uV


 

 vdf; fhl;Lf. 

iv. uv  Mapd; dm fpof;Fg; gf;fkhf tpkhdk; Ngha;tu vLf;Fk; 

Neuk; 
22

22 sin
2

uV

uV
d


 

 vdf; fhl;Lf. 

 

fg;gy; - S    ,  fhw;W –W     , Gtp –E  

 

 

VPE                         VWE                           VPW    = v 

 

 

rhHG Ntf Kf;Nfhzp 
 

VPE = VPW + VWE 
 

 

 

 

 

 

𝛼 

𝑢 

𝑃ଷ
ଵ E 

u 

P1 P3 
𝑃ଶ

ଵ P2 

W 

𝛼 

P0 
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vMiuAk; W I ikakhfTk; cila tl;lq;fs; tiuag;gl;Ls;sd 

 

𝑊𝑃ଵ = 𝑢 sin 𝛼,𝑊𝑃௜ = 𝑣  ,𝑊𝑃଴𝐸 Ntf Kf;Nfhzp my; 

1. 𝑊𝑃଴ < 𝑊𝑃ଵ ⇒ 𝑣 < 𝑢 sin 𝛼 , PE vd;w NfhLfs; fpof;F Nehf;fp ,Uf;Fk; 

NghJ tpkhdk; fpof;f Nehf;fp nry;y KbAk;. 

PE vd;w NfhLfs; Nkw;F Nehf;fp ,Uf;Fk; NghJ tpkhdk; Nkw;F Nehf;fp 

jpUk;gp tu  KbAk;. Mdhy;𝑃଴𝐸 fpof;F Nehf;fp ,y;yhjjhy; tpkhdk; 

fpof;Nf Nghf KbahJ 

 

2.  𝑊𝑃ଵ𝐸  ,uz;lhtJ re;jHg;gj;jpw;Fupa Ntf Kf;NfhzpahFk; 

𝑃ଵ𝐸 fpof;F Nehf;fp ,Ug;gjhy; fpof;Nf Nghf xU ghijAz;L 

,q;F v = 𝑢 sin 𝛼 

 

3. uvu sin  ,y; 𝑊𝑃ଶ𝐸, 𝑊𝑃ଶ
ଵ𝐸   vd;gd ,U Ntf 

Kf;NfhzpfshFk;. .,q;F 𝑃ଶ𝐸 , 𝑃ଶ
ଵ𝐸   vd;gd fpof;F Nehf;fp ,Ug;gjhy; 

tpkhdk; fpof;Nf nry;y ,U ghijAz;L. jpUk;gp tuKbbahJ. 

Neu tpj;jpahrk; NkYs;s cjhuzj;ijg;Nghd;W fzpf;fg;gLk;. 

4. 𝑣 > 𝑢 vdpd; 𝑊𝑃ଷ𝐸, 𝑊𝑃ଷ
ଵ𝐸 vd;gd ,U Ntf Kf;NfhzpfshFk;. 

.,q;F 𝑃ଷ𝐸 , 𝑃ଷ
ଵ𝐸   vd;gtw;Ws𝑃ଷ𝐸 ; fpof;F Nehf;fp ,Ug;gjhy; tpkhdk; 

fpof;Nf nry;y xUghijAk;𝑃ଷ
ଵ𝐸   Nkw;F Nehf;fp ,Ug;gjhy; tpkhdk; 

jpUk;gp tu xU ghijAk; cz;L. Neu tpj;jpahrk; NkYs;s 

cjhuzj;ijg;Nghd;W fzpf;fg;gLk;. 
 

 

gapw;rp 

 

.17. avd;Dk; gf;fKila rkfg;g Kf;Nfhzpnahd;wpd; cr;rpfspNy A, 

B, C vd;Dk; %d;W tpkhd epiyaq;fs; mike;Js;sd. mikjpahd 

ehnshd;wpy; fhw;W tPrhjnghOJ tpkhdf; fg;gnyhd;W Mff;$ba 

fjp v cld; nry;y ty;yJ. AB vd;Dk; jpirapNy  uv  vd;Dk; 

fjpAld; rPuhd fhw;nwhd;W tPRk; nghOJ ,t;tpkhdf;fg;gyhdJ> 

,iltopapy; epw;fhky; Rw;Wg;ghij ABCA topNa nry;tjw;F vLj;j 
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Neuk; a
uv

uvv














22

22 34
 vdf; fhl;Lf. mikjpahd ehnshd;wpy; 

ABCA topNa fjp v Ald; nry;tjw;F tpkhdf; fg;gyhdJ N yPw;wh; 
vupnghUis cgNahfpf;Fkhapd; fhw;Nwhl;lKs;s ehspy; mjw;F 

Ntz;ba vupnghUs; vt;tsthFk;? 

18.. Dr (r = 1,2,3…………….6) vd;w 6 gwitfs; A,B,C,D,E,F vd;w 

kuTr;rpfspy; epw;fpd;wd. ,t;Tr;rpfs; xNu fpilj;jsj;jpy; 

,Uf;fpd;wd. A,B,C,D,E,F  gf;fk; am mb ePsKs;s XH xOq;fhd 

mWNfhzp xt;nthU gwitapd; fjpAk; mirahj tspapy; v m / 

nrf;fd; MFk;. Xu; cWjpahd fpilf;fhw;W  1KKV m / nrf;fd; 

fjpAld; gf;fk; AB f;Fr; rkhe;jukhd jpirapy; tPRfpd;wJ. 

gwitfs; xNu rkaj;jpy; jq;fs; ku cr;rpfis tpl;L ePq;fp rPuhd 

fjpAld; (AB,BC,CD,DE,EF,FA jpirfspy;) gwe;J B,C,D,E,F,A 

vd;w kuTr;rpfspy; KiwNa t1,t2,t3,t4t5t6  nrf;fd; Neuq;fspd; gpd; 

mkh;fpd;wd. mifahf tspapy; ,t;thW Nfhzg; ghijapy; gwf;f 

ahJk; Xh; gwitf;F vLf;Fk; Neuk; T nrf;fd; gwitfspd; 

gwj;jypd; Ntf Kf;Nfhzq;fis xNu tbtg; glj;jpy; tiuf. 

,jpypUe;J  

i. 5362 tttt   

ii. 


















2

2

1 1

341
3/

K

K
Tt r

r

 

iii. 1334 tttt   

 

ghijiaf; flf;Fk; re;jHg;gq;fs; 

c-k; 9. 

 xU eilghij tpspk;gpypUe;J md  J}uj;jpYs;s xU Neh;g;ghij topahfr; rPuhd Ntfk; 

1ums  cld; irf;fps; Xl;b C  vd;gtd; xU njUtpy; nry;fpwhd;. xU fzj;jpy; 

irf;fpNshl;b C  w;F Kd;ghf mh  J}uj;jpy; eilghij tpsk;gpy; epw;Fk; xU  kdpjd; 

,P njUtpy; fhyb itf;fpwhd;. P apypUe;J irf;fpspd; ghijf;Fr; nrq;Fj;jb 

),.( hCNdPNN   me;j eilkdpjd; xU Neh;Nfhl;by; xU rPuhd Ntfk; 

1)(  msuv  cld; elf;fpwhd;. njhlh;G Ntff;Nfhl;ghl;bd; %yNkh my;yJ NtW 

topahNyh  mk; kdpjd; irf;fps; fhuDf;F Kd;ghf Mgj;jpd;wp njUitf; flg;gjw;F 

22 dh

ud
v


  vd epWTf. 

Gtpapd; rl;lk;. 

 
N 

C 

𝛼 
h 

d 
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C ,d; rl;lk; 

 

 

 

 

 

C f;F Kd;ghf Mgj;jpd;wp njUit kdpjd; flg;gjw;F 

1.  𝜃  ,ad;wsT ngupjhf ,Uf;f Ntz;Lk; 

2.   𝜃 > 𝛼Mf ,Uf;f Ntz;Lk; 
 
kdpjd;  - P       irf;fps;  - C  Gtp   -E 
 
VCE VPC                         VPE = v 

 

 

rhHG Ntf Kf;Nfhzk; 

VPC = VPE  + VEC 
 

 

 

 

sin 𝜃 =  
𝑣

𝑢
 

 

sin 𝛼 =
𝑑

√ℎଶ + 𝑑ଶ
 

,q;F 𝜃ngupjhf ,Ug;gjw;F PC njhlypahf mikjy;Ntz;Lk; 

Mgj;jpd;wp njUitf; flg;gjw;F 𝜃 > 𝛼 

     sin 𝜃 > sin 𝛼 

𝑣

𝑢
>

𝑑

ටℎ
2

+ 𝑑
2

 

𝑣 >
𝑢𝑑

√ℎଶ + 𝑑ଶ
 

P 
𝜃 

N 
C 

𝛼 

𝛼 

𝜃 

𝑢 

E u 

P 

C 

v 

𝜃 

P 
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Fwpg;G: kdpjdpd; kpff;Fiwe;j Ntfk;v =
௨ௗ

√௛మାௗమ
 .= 

𝑢 sin 𝛼,t;Ntfj;Jld; kl;Lkl;lhff; flg;gH. mg;NghJ 𝜃 = 𝛼 

 

kl;L kl;lhff; flf;f vLf;Fk; Neuk; fhzy; 

 

T = 
ௗ

௩ ୡ୭ୱ ఈ
 =

ௗ

௨ ୱ୧୬ ఈ ୡ୭ୱ ఈ
 =

୦మାୢమ

୳୦
 

 

 
 

19..   mfyk; w it cila Nkhl;lhhf;; fhh; xd;W xU Neh; tPjp topNa 

eilghijia kl;Lkl;lhfj;; njhl;Lf;nfhz;L mjw;Fr; rkhe;jukha;r; 

rPuhf ,aq;FfpwJ. fhUf;F l  J}uk; Kd;ghf eilghijapd; Xuj;jpd; 

topNa nry;Yk; ghjrhhp xUth; tPjpiaf; fle;J nry;tjw;fhfr; rPuhf 

ele;J nry;yj; njhlq;Ffpwhh;. tPjp njhlh;ghff; fhhpd; fjp v  MfTk; 

ghjrhhpapd; fjp u  MfTk; ,Ug;gpd;> sinvu   Mf ,Uf;Fk; NghJ 

ghjrhhp fhUf;F Kd;ghfg; ghJfhg;ghf tPjpiaf; flf;fyhnkdf; fhl;Lf. 

,q;Nf 





 

l

w1tan  

vSinu   vdpd;> tPjp njhlh;ghff; fhupd; ,af;fj;jpirAld; Nfhzk; 




2
it Mf;Fk; jpir topNa tPjp njhlh;ghf ele;J nry;tjd; %yk; 

ghjrhhp fhUf;F kl;Lkl;lhf Kd;ghf tPjpiaf; flf;fyhnkdf; fhl;Lf. 

 

20.. C  mfyk; nfhz;l xU Neu; tPjpapy; b mfyk; nfhz;l g]; 

tz;bfs; xd;wpd; gpd; xd;whf xU Nfhl;by; eilghij tpspk;gpd; 

mUNfhL Xbf;nfhz;bUf;fpd;wd. xt;nthd;wpdJk; Ntfk; V 
vitNaDk; ,U tz;bfSf;F ,ilj;J}uk; a MFk;.eilghij 

tpspk;gpd; Xuj;jpy; epw;Fk; xU ghjrhup tPpia Mgj;jpd;wp 

kpff;Fiwe;j Ntfj;Jld; Neu; Nfhl;by; flg;gjw;F vLf;Fk; Neuk; 





 

a

b

b

a

v

c
df; fhl;Lf. 

21. mfyk; 𝑏ia cila xU thd; rPuhd Ntfk; 𝑢cld; xU Neh; tPjp 
topNa tPjpNahu eilghijia kl;Lkl;lhfj; njhl;Lf;nfhz;L 
mjw;Fr; rkhe;jukhfr; nry;fpd;wJ.rpWtd; xUtd; thdpw;FKd;dhy; 

Àuk; 𝑑apy; cs;s xU Gs;spapy; eilghijapypUe;J tPjpapy; 

,wq;fp thdpd; ,af;fj; jpirAld; xU $h;q;Nfhzk; 𝛼 it 

Mf;Ffpd;w jpirapy; rPuhd Ntfk; 𝑣(< 𝑢 sec 𝛼) cld; elf;fpd;whd;. 
rpWtd; thdpdhy; Nkhjg;glhky; kl;Lkl;lhfj; jg;gpdhy; 
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> 𝑏𝑢 = (𝑏 cos 𝛼 + 𝑑 sin 𝛼)𝑣vdf; fhl;Lf. (2013) 

 

 

 

c-k; 10.  

xU Nghh;f;fg;gy; A mikjpahd flypy; u kmph khwhf;fjpAld; Neu; 

tlf;fhfr; nry;fpwJ. xU Fwpj;j fzj;jpy; fg;gy; B MdJ A ,w;F 

Neu; fpof;Nf d km J}uj;jpypUe;jJ. mf;fzj;jpy; B ahdJ mjd; 

,af;f jpiria nghUj;jkhf khw;wp A apid ,ad;wsT kpf 

neUq;fpj; jhf;Fk; Nehf;Fld; nry;fpwJ. B ,d; mjp $ba fjp v kmph

 uv  MFk;. ,U fg;gypdJk; Fz;LtPr;Rj;J}uk; r iky;fshFk;. 

,f;fg;gy;fs; kpff; fpl;ba J}uj;jpy; tUk;NghJ kl;Lkl;lhfNt 

xd;iwnahd;W jhf;Fk; epiy vdpd;  22222 vudur  vd epWTf. A 

,w;F kpff; fpl;l tu B  vLj;j Neuk; vd;d? A, B apd; Muk;g 

epiyfisAk; kpff; fpl;l cs;sNghJ mtw;wpd; epiyfisAk;> Gtpapd; 

khl;Nlw;Wr; rl;lj;jpy; Fwpj;Jf; fhl;Lf. 

 

Gtpapd; rl;lk; 

 

 

 

 

 

 

 

 

 

B,d; ; rl;lk; 
 

 

 

 

 

fg;gy;fs; A,B         Gtp  E 

 

 

VAE           VBE -  v   VAB 

,q;F 𝜃 ,ad;wsT ngupJ 

 

VBA = VBE + VEA 

 

𝐵 𝐴 
𝑑 

𝐸 

𝐵 
𝑣 

𝑢 

𝜃 u 

𝐴ଵଵ 

𝐵 
𝐴 

𝑑 

𝑟 𝜃 

𝐴ଵ 

𝑁 
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rhHG Ntf Kf;Nfhzp 

 

 

 

 

 

 

 

kpff;fpl;ba Jhuk; =𝐵𝐴ଵ = 𝑑 cos 𝜃 = 𝑑
√௨మି௩మ

௨
 

kl;Lkl;lhfj jhf;Fk; epiyapy; 𝑟 = 𝑑 cos 𝜃= 𝑑
√௨మି௩మ

௨
 

𝑟ଶ𝑢ଶ = 𝑑ଶ(𝑢ଶ − 𝑣ଶ) 

fpl;l tu vLf;Fk; Neuk; T=
஺ே

௨ ୡ୭ୱ ఏ
=

ௗ ୱ୧୬ ఏ

௨ ୡ୭ୱ ఏ
=

ௗ ୲ୟ୬

௨
 

 

    =
ௗ௩

௨√௨మି௩మ
 

Fwpg;G : Mgj;jpypUf;Fk; Neuk;  = 
஺భ஺భభ

௨ ୡ୭ୱ ఏ
=

ଶ√௥మିௗమ௖௢௦మఏ

௨ ୡ୭ୱ ఏ
 

kpff; fpl;l cs;sNghJ Gtpapd; rl;lj;jpy; 

 

Atlf;fhf nrd;w Jhuk; = 𝑢𝑇 = 𝑢
ௗ ୲ୟ୬ ఏ

௨
=  𝑑 tan 𝜃 

B ,fp𝜃t jpirapy; nrd;w Jhuk ; = vT =
௩ௗ ୲ୟ୬ ఏ

௨
= 𝑑 tan 𝜃 sin 𝜃 

 

 

 

 

 

 

 
 
 

 

𝐴𝐷 = 𝑑 tan 𝜃 = 𝐵𝐶., 

MfNt A MdJ D ,y; ,Uf;Fk; 

𝐵𝑀 = 𝐵𝐶 sin 𝜃 = 𝑑 tan 𝜃 sin 𝜃 

MfNt B MdJ M ,y; ,Uf;Fk; 
 

d 
𝜃 

𝜃 

𝜃 

A B 

N 

M 

D C 

𝜃 

𝐴 
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cjhuzk;.11. A, B vDk; ,U fg;gy;fs; u vd;Dk; xNu Ntfj;Jld; 

tlf;F Nehf;fp Neu;Nfhl;by; nry;fpd;wd. C vd;w %d;whtJ fg;gy; 

A ,w;F gpd;dhy; nry;Yk; B ,w;F Neu; fpof;Nf d J}uj;jpy; 

 uv   vd;w Ntfj;Jld; nry;fpwJ. A,w;Fk; B ,w;Fk; 

,ilapYs;s J}uk; Mapd; C, A ,w;Fk; B ,w;Fk; FWf;Nf 

nry;y Ntz;ba epge;jid : 

22

1

22

11Sin
d

Sin
dv

ud
Sin

v

u --












 






  vdf; fhl;Lf. ,q;F    

vd;gJ jug;gl;l fzj;jpy; C MdJ BC Ald; Mf;Fk; Nfhzk;. 

 

 

 

Gtpapd; rl;lk; 

fg;gy;fs;   - A,B,C   ,Gtp –E 

VAE ,VBE ,=    u  VCE  =   VCB = 
 

 

 

 

 

 

 

 

 

B ,d; rl;lj;jpy; 

 

 

 

 

 

 

 

1. A f;Fk; B ,f;Fk; ,ilNa C nry;tjw;F0 < 𝛽 < 𝛼 Mf ,Uf;f 
Ntz;Lk; 

rhHG Ntf Kf;Nfhzp 

𝜃 
𝛽 𝑣 

𝐶 

𝐵 

𝑣 𝑢 

𝜃 𝛽 
𝑀 

𝐴 

𝐵 𝐶 

𝑙 

𝑑 

𝐴 

𝐵 𝐶 

𝛽 
𝛼 

𝑙 

𝑑 
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VCB= VCE+ VEB 

 

𝐸𝑀 = 𝑣 sin 𝜃 

𝐶𝑀 = 𝑣 cos 𝜃 

tan 𝛽 =
𝑣 sin 𝜃 − 𝑢

𝑣 cos 𝜃
 

0 < 𝛽 < 𝛼 

tan 0 < tan 𝛽 < tan 𝛼 

0 <
𝑣 sin 𝜃 − 𝑢

𝑣 cos 𝜃
<

sin 𝛼
cos 𝛼

 

⇒ 0 <
𝑣 sin 𝜃−𝑢

𝑣 cos 𝜃
and

௩ ୱ୧୬ ఏ

௩ ୡ୭ୱ ఏ
<

ୱ୧୬ ఈ

ୡ୭ୱ ఈ
 

⇒ 0 < 𝑣 sin 𝜃 − 𝑢    𝑎𝑛𝑑  𝑣 sin 𝜃 cos 𝛼 − 𝑢 cos 𝛼<𝑣 cos 𝜃 sin 𝛼 

⇒ ቀ
𝑢

 𝑣
ቁ < sin 𝜃    𝑎𝑛𝑑   𝑣 sin(𝜃 − 𝛼) < 𝑢 cos 𝛼 

⇒ sinିଵ ቀ
௨

 ௩
ቁ < 𝜃 and𝜃 − 𝛼<sinିଵ ቀ

௨ ୡ୭ୱ ఈ

௩
ቁ 

⇒ sinିଵ ቀ
௨

 ௩
ቁ < 𝜃 <sinିଵ ቀ

௨ ୡ୭ୱ ఈ

௩
ቁ+ 𝛼 

sinିଵ ቀ
௨

 ௩
ቁ < 𝜃 <sinିଵ ቀ

௨ௗ

௩√ௗమା௟మ
ቁ+ sinିଵ ௟

√ௗమା௟మ
 

 

c-k; 12. fjp ukmh-1 cld; nry;Yk; ePH%o;fpf;fg;gy; xd;W njw;fpd; 300 
Nkw;F vd;Dk; jpirapy; d km J}uj;jpy; xU fg;gy; ,Ug;gijf; 
fhz;fpd;wJ. fg;gy; Ntfk; v kmh-1 cld; tlf;F Nehf;fpr; 
nry;fpd;wJ; ,q;F ( uvu 2 .) fg;gy; njhlHghd ePH%o;fpf;fg;gypd; 

,af;fj;ijf; fUJtjd; %yk;> fg;giy ,ilkwpg;gjw;F 
ePH%o;fpf;fg;gy; ,U jpirfspy; xd;wpy; nry;yyhnkdf; fhl;b> 
,t;tpU jpirfSf;Fk; ,ilNaAs;s Nfhzj;ijf; fhz;f. NkYk; 

xj;j Neuq;fs; 
22

224

uv

vud




kzpj;jpahyq;fspdhy; 

tpj;jpahrg;gLfpd;wdntdf; fhl;Lf. (2009Aug) 
 

fg;gy; - S  , ePH%o;fp  -M  , Gtp –E 

𝐸 

30଴ 
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VSE  =  v VME = uVMS   = 

 

Gtpapd; rl;lk; 

 

 

 

 

 

 

 

 

 

rhHG Ntf Kf;Nfhzp 

𝑉ெௌ = 𝑉ொ + 𝑉ாௌ 

 

 

cos 𝛼 =
ாே

௨
 

 =
𝑣 sin 30

𝑢
 

 =
𝑣

2𝑢
 

 

ePH%o;fp nry;y Ntz;ba jpirfs; 

𝑀ଵ𝐸ሬሬሬሬሬሬሬሬ⃗ , 𝑀ଶ𝐸ሬሬሬሬሬሬሬሬ⃗  MFk; 

,tw;wpw;fpilahd Nfhzk; 2𝛼 MFk; 

mjhtJ2 cosିଵ ௩

ଶ௨
 MFk; 

 

,ilkwpg;gjw;F vLf;Fk; Neuq;fs; KiwNa 𝑡ଵ,𝑡ଶ, vd;f 

𝑀ଵ𝑆 = 𝜔ଵ = 𝑣 cos 30 − ඥ𝑢ଶ − 𝑣ଶ𝑠𝑖𝑛ଶ30 

𝑀ଶ𝑆 = 𝜔ଶ = 𝑣 cos 30 + ඥ𝑢ଶ − 𝑣ଶ𝑠𝑖𝑛ଶ30 

 

𝑆 

30଴ 

𝑑 

𝑀 

𝑆 

𝐸 

𝑀ଶ 

𝑀ଵ 

𝑣 

30଴ 

𝑢 

𝑢 
𝑁 

𝛼 
𝛼 
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𝑡ଵ, =
𝑑

𝜔ଵ
        , 𝑡ଶ, =

𝑑

𝜔ଶ
 

𝑡ଵି 𝑡ଶ ୀ 

𝑑(𝜔ଶ − 𝜔ଵ)

𝜔ଵ𝜔ଶ
 

 =
ௗ.ଶ√௨మି௩మ௦௜௡మଷ଴

௩మି௨మ  

          =
𝑑√4𝑢ଶ − 𝑣ଶ

𝑣ଶ − 𝑢ଶ
 

 

cjhuzk;13..  ZYX ,, vd;w %d;W gwitfs; KiwNa CBA ,,  vd;w ku cr;rpfspy; 

,Uf;fpd;wd. CBA ,,  xNu fpilj;jsj;jpy; cs;sd. aCABCAB   kPw;wu; 

MFk;. xt;nthU gwitapd; fjpAk; mirah topapy; 1vms  MFk;. Xu; cWjpahd 

fpilf;fhw;W   1 msvu  fjpAld; ,ilak; AD  ,d; jpirapy; tPRfpd;wJ. ,q;F D  

vd;gJ BC  ,d; eLg;Gs;sp> gwitfs; ZYX ,,  xNu rkaj;jpy;   CBAt ,,0 I 

tpl;L ePq;fp rPuhd fjpAld; CABCAB ,,  Mfpa ghijfspy; gwe;J ACB ,,  

vd;gtw;wpy; KiwNa 321 ,, ttt  nrf;fd;fspd; gpd;du; mku;fpd;wd. 321 ,, ttt  If; 

fz;L  

(i)   321 ttt  vdTk;           (ii)   
2213

3

uv

au
tt


  vdTk; fhl;Lf. 

 

gwit–R ( X,Y,Z )     fhw;W – W   Gtp - E 

Gtpapd; rl;lk; 

 

 

 

 

 

 

 

 

 

 

𝑉ௐாu𝑉ோா𝑉ோௐv  

 

 

A 

B C 
D 

a a 

a 
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𝑉ோா = 𝑉ோௐ + 𝑉ௐா 

 

rhHG Ntf Kf;Nfhzp 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

Kf;Nfhzp WEX ,y; 𝑣ଶ =  𝜔ଵ
ଶ + 𝑢ଶ − 2𝑢𝜔ଵ cos 30 

    𝜔ଵ
ଶ − √3𝑢𝜔ଵ + 𝑢ଶ − 𝑣ଶ = 0 

     𝜔ଵ =
√ଷ௨±√ସ௩మି௨మ

ଶ
 

𝑣 > 𝑢 ⇒                               𝜔1 =
ඥ3𝑢 + ඥ4𝑣2 − 𝑢2

2
 

,t;thNw            𝜔ଷ =
ି√ଷ௨ା√ସ௩మି௨మ

ଶ
 

    𝜔ଶ = √𝑣ଶ − 𝑢ଶ 

𝑡ଵ =
𝑎

𝜔ଵ
       , 𝑡ଶ =

𝑎

𝜔ଶ
    , 𝑡ଷ =

𝑎

𝜔ଷ
 

𝑡ଶ − 𝑡ଵ = 𝑎 ቀ
ఠభିఠమ

ఠభఠమ
ቁ > 0  Vnddpy; 𝜔ଵ > 𝜔ଶ(v > u) 

∴ 𝑡ଶ > 𝑡ଵ,t;thNw 𝑡ଶ > 𝑡ଷvdf; fhl;lyhk; 

𝑡ଷ − 𝑡ଵ = 𝑎 ൬
𝜔ଵ − 𝜔ଷ

𝜔ଵ𝜔ଷ
൰ 

 =
√ଷ௨௔

௩మି௨మ 

      

 

cjhuzk;14. 

 

𝜔ଵ 

 

W 

E 

R(Z) 

R(X) 

R(Y) 

u 

v 

v 

v 
30଴ 

120଴ 

𝜔ଵ 

𝜔ଶ 

𝜔ଷ 
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 Xh; cijge;jhl;l epfo;r;rp xd;wpy; A, B vd;gth;fs; Xh; mzpiaAk;>C 

vd;gth; vjpu; mzpiaAk; Nrh;e;Js;sdh;.Ack;>B ck; rkhe;jukhd 

ghijfspy; xNu fjp U cld; xbf;nfhz;bUf;fpd;whh;fs;. C vd;gth; 

,th;fSf;fpilapy; rupeLtpy; rkhe;jukhf> Mdhy; vjpu;j;jpirapy; U 
vd;w mNj fjpAld; Xb tUfpd;wdh;. xU fzj;jpy; 

,k;%tUf;Fkpilg;gl;l J}uq;fs; rkdhapUf;Fk; NghJ B vd;gtUf;F 

ge;J fpilf;fpd;wJ. mth; mij C ngwhky; A vd;gtUf;F 

mbf;fpd;whh;. ge;J mbf;fg;gl;l Ntfk; v Mapd;> uv
3

7
  vdf; fhl;Lf. 

 

tPuHfs; - A,C      ge;J - B     Gtp – E 

 

 

 

 

 

 

 

Gtpapd; rl;lk; 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

C ,d; rl;lj;jpy; 
 

 

 

 

 

 

 

 

A 

u 
B 

C 
a 

u 

u 

a 

a 

𝜃 

B 

C 
a u 

a 

a 



By:-SVM             - 26 -                      Relative Velocity 

 

 

 

 

 

 

𝑉 ஺ா                                          𝑉 ஼ா                                          𝑉 ஻஼                                           

 

 

𝑉 ஻஺                                          (ge;J A f;F fpilg;gjw;F) 

𝑉 ஻ா                                           
 

rhHG Ntf Kf;Nfhzpfs; 

𝑉஻஺ = 𝑉஻ா + 𝑉ா஺ 

𝑉஻஼ = 𝑉஻ா + 𝑉ா஼ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ge;J C f;F fpilf;fhJ A f;F fpilg;gjw;F 𝜃 > 30଴ MfNtz;Lk; 

tan 𝜃 > tan 30 

√𝑣ଶ − 𝑢ଶ

2𝑢
>

1

√3
 

3(𝑣ଶ − 𝑢ଶ) > 4𝑢ଶ 

3𝑣ଶ > 7𝑢ଶ 

𝑣 > ට
଻

ଷ
u 

 

𝑣 

𝜃 𝑢 𝑢 

𝑢 

𝐴 

𝐵 

𝐸 𝐶 
𝜃 

𝑢 𝑢 

𝑣 
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22…jpwe;j ntspapy; epw;Fk; xU Fjpiu Xl;b Neu;j;jz;lthsk; topNa 

,aq;fpf;nfhz;bUf;Fk; Gifapujj;ij epw;ghl;l tpUk;Gfpwhh;. Mdhy; 

Gifapujj;jpd; fjp V MdJ> mtdJ fjp U tpYk; 

kpff;$banjhifahy; mtd; Gifapujk; Kd;ghf nry;y 

Kbahjhifahy; irif fhl;b wpe;ghl;l tpUk;Gfpwhh;. mtuJ Muk;g 

epiy R mf;fzj;jpy; Gifapujj;jpd; epiy T , N vd;gJ R 
,ypUe;J Gifapujj;jpd; ghijf;F tiuag;gLk; nrq;Fj;jdp  mb  

MFk;. N MdJ T ,d; Kd;ghfTs;sJ. mtuhy; irif 

fhl;lf;$ba mjp$ba J}uk; S vdpd;>  v
uTN

v

u
RNS 




















2

1  

23. mirah ePupNy U vd;Dk; fjpAila igad; xUtd;  uv   vDk; 

fjpAld; gha;fpd;w xU Mw;wpd; fiuapYs;s A vDk; 

Gs;spapypUe;J vjpu;f;fiuapYs;s Nenujpuhd Gs;sp B ,w;F ePe;jpr; 
nry;y tpUk;Gfpwhd;. mtd; vj;jpiria Nehf;fp jd;id 

itj;jpUj;jy; Ntz;Lk; vdf; fhl;Lf. 

igad; ,Uf;Fk; mNj fiuapy; Mw;wpd; ePNuhl;lj; jpirg; 

gf;fj;jpNy C vd;Dk; Gs;spapy; xU Kjiy ,Uf;fpwJ. igad; 

Mw;wpDs; Fjpj;j mNj fzj;jpy; igaDk; jhDk; mile;J 

nfhz;bUf;ifapNy igaid ,ilkwpf;Fk; Nehf;Fld; KjiyAk;> 

ePe;jj; njhlq;FfpwJ. mirah ePupNy Kjiyapd; fjp  uw   vdf; 

nfhz;L> vj;jpiria Nehf;fp Kjiy jd;id itj;jpUj;jy; 

Ntz;Lk; vdf; fhz;f. ,t;tifapy; igaid ,ilkwpg;gjw;F 

Kjiy vLf;Fk; Neuk; 








 vuwv

AC
222

 

 

24. epiyahd ePupy;> kdpjd; xUtd; glnfhd;iw cWjpahd fjp 1Usm

cld; typf;f KbAk;. ehnahd;W cWjpahd fjp 1wms cld; ePe;j 

KbAk;. ma, mfykhd 1Vms vDk; cWjpahd Ntfj;Jld; ghAk; Neupa 

MW xd;wpd; fiuapYs;s Gs;sp A apy; kdpjd; epw;fpwhd;. mNj 

fiuapYs;s Gs;sp B ,y; eha; epw;fpwJ. A, B dm ePwkhdJk; 

 wuvv  ,d; jpirapYs;sJk; MFk;. A ,w;F NenujpNu 

kw;wf;fiuapys;s Gs;sp C I milAk; tz;zk; kdpjd; jd; glif 

typf;fpwhd;. A apypUe;J C ,w;F mtd; nry;y vLj;j Neuk; 

vwuv

vud




222

22

m J}uj;jpYs;s Gs;sp D ,y;> ,j;J}uk; aapYk; 

Fiwthf ,Uf;Fk; Mfpy; eha; kdpjid re;jpf;Fk; vd epWTf. 
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25. tlf;F Nehf;fp fg;gnyhd;W xU Neu;g;ghij topNa U iky; / kzp 

vDk; xUikf;fjpAld; nry;fpwJ. Neuk; t = 0 ,y; vjpup ePu; 

%o;fpnahd;W ,f;fg;gy; rhh;ghf tlf;fpw;F fpof;Nf Nfhzk; 0 mikAk; 

jpirapy; d iky; J}uj;jpNy Njhd;WfpwJ. ePu;%o;fpapd; mjpcah;thd 

fjp v iky; / kzp MFk;. uv   ird;>Mapd; ePu;%o;fpahdJ fg;giyj; 

jilnra;a ,ayhJ vdf; fhl;Lf. 

U ird; UV 0 Mapd; 21 ,, tttt   vd;gtw;Wf;fpilNaahd 

ve;jnthU fzj;jpYk; ePu;%o;fpahdJ fg;giyj; jil nra;af;$Lk; 

vdf;fhl;b 21, tt vd;gtw;iwf; fzpf;f. 12 tt  vDk; Neu 

,ilNtisiaf; fzpf;f. 

26. Mw;wq;fiunahd;wpy; A vd;Dk; Gs;spaYs;s xU kdpjd;> Mw;wpd; 

Nkw;ghfj;jpy; kW fiuapYs;s B vd;Dk; Gs;spia mila 

tpUk;Gfpwhd;. mjd; Neupa rkhe;jukhd fiufSf;fpilNa mlq;fYk;> 

ePuhdJ xNu Ntfj;Jld; gha;fpd;wJ vdf; nfhz;L A apypUe;J Neuhf 

B apw;F JLg;G typj;Jr; nry;tjw;F mtd; glif vj;jpiria Nehf;fp 

itj;jpUj;jy; Ntz;Lk;? 

mtd; jLg;G typf;Fk; NghJ rPuhf cUw;wpAk; vjpu;f;fiuia C 

vd;Dk; Gs;spapw; nrd;wilAk; tiu jdJ glif AB ,w;Fr; 

rkhe;jukhd xU epiyahd jpiria Nehf;fpathW itj;Jk; nrd;W> 

gpd;dh; B I milAk; tiu fiu topNa JLg;G typj;Jk; nrd;why;> 

vLf;Fk; nkhj;j NeukhdJ mtd; ePNuhl;lj;jpw;nfjpuhf AB  vd;Dk; 

J}uj;ij JLg;G typj;Jr; nrd;wpUe;jhy; vLj;jpUf;ff;$ba mNj 

NeukhFnkdf; fhl;Lf. 

 

28. B mfykhd Neu;f;fiufis cila Xu; MW w vd;Dk; khwhf; 

fjpapy; gha;fpd;wJ. x vd;gJ Mw;wpd; fiuapy; cs;s Xh; Gs;sp y 
vd;gJ Mw;Wf;F Neu; vjpNu kw;iwa fiuapYs;s Gs;spahFk;. 

epiyahd xU igad;  wv   vd;w fjpapy; ePe;j KbAk;. MW ghAk; 

jpirf;F vjph;j;jpirAld;   vd;Dk; Nfhzk; mika mtd; x ,ypUe;J 
ePe;Jfpwhd;. fiufSf;Fr; rhh;ghf mg;igaDila Ntfj;ijf; fhz;f. 

mtd; MW ghAk; jpirapy; vjpu;f;fiuapYs;s z vd;Dk; Gs;spia 

milfpwhd;. mjd; fiuNahukhf MW ghAk; jpirf;F 

vjpu;j;jpirapy; z ,ypUe;J y ,w;F u vd;Dk; fjpAld; XLfpd;whd;. 

mtd; y I miltjw;F vLf;Fk; nkhj;j Neuk; T MdJ gpd;tUk; 

rkd;ghl;bdhy; jug;gLk; vdf; fhl;Lf. 
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   cotcos vecwu
av

b
T   MW ghAk; jpirAld; 












wu

v
Cos 1 vd;Dk; Nfhzj;jpy; mtd; ePe;jpdhy; T ,d; ngWkhdk; 

mjp Fiwe;jJ vdf; fhl;Lf. 

 

29. Neuhd rkhe;jukhd fiufisAila Xu; MW u mb/ nrf;. vd;w 

khwhf; fjpAld; gha;fpwJ. jz;zPh; njhlh;ghf Neu;g;ghijapy;  uvv 
vd;w fjpAld; glifr; nrYj;Jk; xU glNfhl;b xUtd; xU 

fiuapYs;s A vd;Dk; Gs;spapypUe;J Gwg;gl;L ePNuhl;lj;jpw;F vjpu; 

topahf Mw;iwf; fle;J kW fiuapYs;s B vd;Dk; Gs;spia mila 

tpUk;Gfpwhd;. A ,w;Fk;>B ,w;Fk; ,ilapYs;s J}uk; C mb. AB vd;w 

Neu;tiu Mw;wpd; fiuAld;   vd;w $h;q;Nfhzj;ij Mf;Ffpd;wJ. 

glF AB ,w;F rkhe;jukhd jpiria Nehf;fp ,Uf;Fk; nghUl;L 

glNfhl;b jd;idr; rPuhf cQw;wpg; glifr; nrYj;Jfpd;whd;. fiu 

njhlh;ghf glNfhl;bapd; ghijia tiuf. mtd; vjph;f; fiuia C 

vd;w Gs;spapy; mile;J fiu topNa nrd;W B I mile;jhy; mtd; 

KOg;gpuahzj;jpw;Fk; vLj;j nkhj;j Neuk; 
uv

c


vdf; fhl;Lf. 

30. XU Mfha tpkhdk; mirah tspapy; v fjpAld; gwf;fty;yJ. 
fhw;W tPrhj NghJ xU rkgf;f Kf;Nfhz tbtpYs;s Xh; rPu;g;ghijia 

T Neuj;jpy; gwf;fpwJ. Kf;Nfhzj;jpd; xU gf;fj;jpw;F nrq;Fj;jhd 

jpirapy; fhw;W  1kkv vDk; Ntfj;Jld; tPRk; NghJ> Mfha tpkhdk; 

mNj ghijapy; gwf;fpwJ. jw;NghJ vLj;j Neuk; 

   
  















2

2
1

22
1

2

13

41

K

KK
T vdf; fhl;Lf. 

31. xU ehrfhupf; fg;gy; khwhf; fjpAld; xU Neuhd ghijapy; nrd;W 

nfhz;bUf;fpd;wJ. xU ehs; mjw;Fg; gf;fkhf dkm J}uj;jpy; vjpupf; 

fg;gnyhd;W fhzg;gl;lJ. mf;fg;gy; tlf;F Nehf;fp khwhf;fjp U km / 

hAld; ,aq;fpf; nfhz;bUf;fpwJ. ehrfhupf; fg;gypd; mjp $ba fjp 

  /kmuv  kzp MFk;. mjpYs;s gPuq;fpfspd; #oy; tPr;R D iky; 

MfTk; ,Ug;gpd; njhlh;G Ntff; Nfhl;ghl;il cgNahfpj;J 

 22222 vudDU   Mf ,Ue;jhy; vjpupf; fg;gy; mgha epiyapypUe;J 

jg;Gk; vdf; fhl;Lf. 

32. ,U Neu; tPjpfs; xd;iwnahd;W  Nfhzj;jpy; re;jpf;fpd;wJ. xU 

tPjpapy; Xbf;nfhz;bUf;Fk; Nkhl;lh;h thfdk; re;jpia u iky; / kzp 

fjpAld; mZfpf; nfhz;bUf;fpwJ. mJ re;jpapypUe;J a iky; J}uj;jpy; 

,Uf;Fk; NghJ NtNwhh; thfdk; re;jpapypUe;J b iky; J}uj;jpy; v 
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iky; / kzpf;fjpAld; re;jpia mZfpf; nfhz;bUf;fpwJ. gpd;dhba 

,af;fj;jpy; ,U tz;bfSf;Fk; ,ilNa cs;s mjp Fiwe;j J}uk; 

 



Cosuvvu

Sinbuav

222 


vdf; fhl;Lf. 

34. xU ehrfhupf; fg;gy; tlf;F Nehf;fp V Ntfj;Jld; nry;fpwJ. xU 

fzj;jpy; mjw;F Neu;fpof;Nf d J}uj;jpy; vjpup;f;fg;gy; xd;W tlf;F   

Nkw;Fj; jpirapy; U Ntfj;JLd; nry;fpwJ.  cosUV   

iv. A njhlh;ghdB ,d; Ntfj;ij gUkdpYk; jpirapYk; 

fhz;f. 

v. ,U fg;gy;fSf;fpilapyhd kpff;FWfpa J}uj;ijf; 

fhz;f. 

vi. ehrfhupapd; Fz;L tPr;R R Mapd; vjpupf;fg;gy; jg;Gtjw;F 

Ntz;ba epge;jid.
 





CosuvuV

duV
R

222 




Nfhir
vdf; fhl;Lf. 

35.A, Bvd;gd B, A  f;F Neu; fpof;Nf cs;sjhAk; a iky; fpilj;J}uk; 

nfhz;ljhAk; css; ,U Gs;spfshFk;. xU Mfhaf; fg;gy; A 

apypUe;J B f;Fg; Ngha; gpd; jpUk;g A f;F tUfpwJ. fhw;W Vm  Ph 
fjpAld; njd;Nkw;fpy; ,Ue;J tPRfpwJ. fg;gypy; epyj;njhlh;ghf 

Ntfq;fs; A apypUe;J Bf;Fk; B apypUe;J A f;Fk; KiwNa U1 , 

U2MFk;. fhw;W rhh;ghf fg;gypd; Ntfk; Ukmph Mapd;  VU   

vii. vVU 221   vdTk;  

viii.  22
21 VUUU  vdTk; fhl;Lf. 

36. cWjpahd kioapdhy; epiyf;Fj;jhf guh#l;by; ,wf;Fk; xU 

kdpjdpd; fjp V1MFk; NghJ kioahdJ epiyf;Fj;Jld;   

Mf;Ftij mtjhdpf;fpwhd;. mtd; fjp V2MFk; NghJ kioahdJ 

epiyf;Fj;Jld;   I Mf;FtJ Nghy; Njhd;WfpwJ. kio 

epiyf;Fj;Jld; cz;ikahff; I Mf;fpdhy; 

   cotcotcot 1212 VVVV   vdf; fhl;Lf. 

37. mikjpahd tspapy; V fjpAk; gwf;Fk; thD}h;jp tlf;F   fpof;F 
jpirapy; ,Ue;J u Ntfj;Jld; tPRk; fhw;wpy; A apy; ,Ue;J tlf;F 

Nehf;fpf; fpilahfg; gwe;J B f;Fr; nry;fpwJ. AB = a Mapd; 

vLf;fg;gl;l Neuk; 
22 uv

a


  cossin 222 uuv   vdf; fhl;Lf. 

tpkhdj;jpd; KOg; gpuahzKk; A B C D  vd;Dk; rJutbtpy; cs;s 

ghijapy; mikAkhapd; %iyfspy; Neuk; 

,Of;fg;gltpy;iynadTk; fhw;wpd; Ntfk; khwtpy;iy vdTk; 

nfhz;L KOj;J}uj;ijAk; gwf;f vLj;j Neuk; 
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    222222
22

cossin
2

uvuv
uv

a



vdf; fhl;Lf. 

38. xU fg;gy; u vd;Dk; rPu;f; fjpald; tlf;F Nehf;fpr; nry;fpwJ. ,f; 

fg;gypypUe;J xU jpUF thD}u;jp (Helicopter) xU rpW jPtpw;Fg; gwe;J 
clNd mf; fg;gYf;Fj; jpUk;Gfpd;wJ. gwj;jy; KOtjw;Fk; mj; jpUF 

thD}u;jp> fg;gYf;Fj; njhlh;ghd Xh; rPh; fjp u cld; tlf;fpd; Nkw;Nf 

tlf;Fld; Nfhzk;   Mf;Fk; Neh;f; fpilf; Nfhl;by; nry;fpwJ. GwKf 

gwj;jypdJk;> jpUk;gpa gwj;jypdJk; Ntf Kf;Nfhzpfis xNu 

glj;jpy; tiuf. mjpypUe;Njh my;yJ NtWtpjkhfNth jpUF thD}u;jp 

gwf;Fk; NghJ mj; jPtpypUe;J mtjhdpf;fg;gLk; mjd; NTfk; xU 

nrq;Nfhzj;jpdhy; jpUk;Gk; vdf; fhl;Lf. mf;fg;gy; nry;Yk; topf;Fk;> 

mj;jPtpw;Fk; ,ilNa cs;s J}uk; d vdpd; mj; jpUF thD}u;jp KOg; 

gwj;jYf;Fk; nrytopj;j nkhj;j Neuk; 
sin

2

U

d
 vdf; fhl;Lf. 

39. fg;gnyhd;W Neu; tlfpof;Fj; jpirapy; 24 nehw;W (fly; ik / kzp) 

fjpapw; nry;fpwJ. ,d;ndhU fg;gy; 16 nehw;Wf; fjpapy; Neu; 

tlNkw;Fj; jpirapy; nry;fpwJ. %d;whk; fg;gnyhd;W Kjyhk; 

fg;gNyhl;bfSf;F Nkw;Fj; jpirapNy nry;tijg; NghyTk;> ,uz;lhk; 

fg;gNyhl;bfSf;F fpof;Ff;F 150tlf;fhd jpirapNy nry;tijg; 

NghyTk; Njhd;Wfpd;wJ. %d;whk; fg;gypd; fjpiaAk; nry; topiaAk; 

fhz;f. 

40.      mfyk; d iacila Nehpa MW xd;wpNy ePh; rPh; Ntfk; u  cld; 

gha;fpd;wJ. ePh; njhlh;ghff; fjp v  apy; ePe;jj;jf;f kdpjd; xUtd; 

Mw;wq;fiuf;Fr; nrq;Fj;jhf Mw;Wf;F Neh; FWf;Nf ,aq;FkhW ePe;Jfpd;whd;. 

mtd; Mw;Wf;Ff; FWf;Nf ePe;Jtjw;F vLf;Fk; Neuk; T  iaf; fhz;f. mtd; 

Mw;wq;fiuf;Fr; rkhe;jukhf d  J}uk; ePNuhl;lj;jpw;F vjpuhf ePe;jpr; nrd;W 

njhlf;fj; jhdj;Jf;Fj; jpUk;gp ePe;jp tUtjw;F vLf;Fk; Neuk; 
22

2

uv

vT


 

vdf;fhl;Lf. u  itf; fhl;bYk; v  nghpjhf ,Uf;f Ntz;baJ Vd;? 

41. xU ehrfhhp tlf;F Nehf;fp u nehl;Lf;fs; vd;w fjpAld; nry;fpwJ. xU ehs; eL ,uT 

ehrfhhpf;Fk; fpof;Nf d  nehl;bf;fy; iky;fspw;F mg;ghy; vjphpf;fg;gnyhd;W 

fhzg;gl;lJ. vjphpf;fg;gy; tlf;fpypUe;J   Nkw;F vDk; jpirapNy v  nehl;Lf;fs;

  uv cos  vd;w  fjpAld; nry;fpd;wJ. njhlh;G Ntfj;ijg;ghtpj;J ehrfhhp 

njhlh;ghd vjphpf;fg;gypd; Ntfj;ijf; fhz;f. ehrfhhp njhlh;ghd vjphpf;fg;gypd; 

ghijiaAk; tiuf.  



cos2

sin
22 uvuv

dv


 kzpf;F mit kpff;fpl;ba J}ukhfpa 





cos2

)cos(
22 uvuv

uvd




 J}uj;jpypUf;FnkdTk; fhl;Lf 
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42.Mfha tpkhdk; xd;W mirahj tspapy; khwhf; fjp v  ,y; gwf;fj;jf;fJ. fhw;W ,y;yhj 

NghJ mJ xU rkgf;f Kf;Nfhz ABC  tbtj;jpYs;s Xu; fpilg; ghijapy; nry;tjw;F Neuk; 

T  vLf;fpd;wJ. AB  nrq;Fj;jhd jpirapy; fjp kv  cld; fpilf; fhw;W tPRk; NghJ Mfha 

tpkhdk; mNj ghijapy; gwf;fpwJ. ,q;F 1k . CABCAB ,.,  Mfpa ghijfs; 

xt;nthd;wpd; topNaAKs;s ,af;fj;jpw;fhd Ntf Kf;Nfhzpfis tiuf.  

   ,g;ghijfs; topNa gwf;Fk; NghJ Mfha tpkhdj;jpd; Gtp njhlu;ghd Ntfq;fs; 

KiwNa wVu ,,  Mapd; mtw;iwf; fz;L 

(i)   24 kvwV  vdTk; 

(ii)    22 1. kvwV  vdTk; fhl;Lf. 

  fhw;W cs;s NghJ mNj ghijapy; tpkhdk; nry;tjw;F vLf;Fk; nkhj;j Neuk; 

 
 2

22

13

41

k

kkT




 vdf; fhl;Lf 

43.. CBA ,, vd;gd %d;W tpkhd epiyaq;fs; MFk;. B  MdJ A  apw;F tlf;fhfTk; C  

MdJ B  ,w;F fpof;fhfTk; ,Uf;fpd;wd. xU tpkhdk; A  apypUe;J B  apw;F tlf;F 

0  Nkw;F jpirapYk;> gpd;du; B  apypUe;J C  apw;F njw;F 0  fpof;F 

jpirapYk; gwf;fpwJ. fhw;whdJ tlf;F 0  fpof;F jpirapy; rPuhd Ntfj;Jld; 

tPRfpd;wJ.  costansin  vdf; fhl;Lf. 

BCAB   MFkhWk; A  apypUe;J B  apw;Fk;> B  apypUe;J C  apw;Fk; nry;y 

vLj;j Neuq;fs; KiwNa 21, tt  MfTk; ,Ug;gpd; 





 


2

tan21


tt  vdf; fhl;Lf. 

44 .Nkhl;lhh;r; irf;fpNshl;b xUth; xU Neh;r; rkjs tPjp topNa khwhf; fjp v  cld; 

fpof;F Nehf;fp Nkhl;lhh;r; irf;fpis Xl;br; nry;Yk;NghJ khwh Ntfj;Jld; tPRk; 

fhw;WmtUf;Fj; njw;fpypUe;J tPRtjhfj; Njhw;Wfpd;wJ. irf;fpNshl;b jhd; 

nry;Yk; jpiria khw;whky; jdJ fjpia ,U klq;fhf;Fk; NghJ fhw;W njd; 

fpof;fpypUe;J tPRtjhfj; Njhw;Wfpd;wJ. ,U epiyikfSf;Fk; NtfKf;Nfhzpfis 

tiue;J> fhw;wpd; cs;sgbahd (actual) Ntfj;ijg; gUkdpYk; jpirapYk; fhz;f. 

45xU fg;gyhdJ tlf;F Nehf;fp u  Ntfj;Jld; nry;fpwJ. fhw;whdJ fpof;fpw;F 0  tlf;F 

vd;w jpirapy; ,Ue;J tPRtJ Nghyj; Njhd;WfpwJ. ,q;F 0450    MFk;. 

mf;fg;gyhdJ jpUk;gpj; njw;F Kfkhf mNj fjp u  cld; ,aq;FfpwJ. mg;nghOJ 

fhw;whdJ njw;F 0  fpof;Fj; jpirapy; ,Ue;J tPRtJ Nghyj; Njhd;WfpwJ. 

fhw;wpd; cz;ikf; fjp u  vd epWtp mjd; jpiriaf; fhz;f. 
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46.cWjpahd kioapy; epiyf;Fj;jhf gu#l;by; ,wq;Fk; xU kdpjd; jdJ fjp u  MFk; NghJ 

kioahdJ epiyf;Fj;Jld; Nfhzk;   it Mf;Ftjhf mtjhdpf;fpd;whd;. mtdJ fjp v  

MFk; NghJ kioahdJ epiyf;Fj;Jld; Nfhzk;   it Mf;Ftjhf mtjhdpf;fpd;whd;. 

kio epiyf;Fj;Jld; cz;ikf; Nfhzk;   it Mf;fpdhy; 

   cotcotcot uvuv   vdf; fhl;Lf. 

 

 

 

cjhuzk; 15 

Fwpj;j fzj;jpy; fpof;F Nehf;fp rPuhd fjp u cld; nry;Yk; fg;gy; xd;W 

NeHg;ghijapy; rPuhd fjp v  cld; nry;Yk; xU glfpw;F t 60଴ Nk 

jpirapy; Jhuk; d ,y; cs;sJ. ,q;F 
ଵ

ଶ
𝑢 < 𝑣 < 𝑢. fg;giy kwpg;gjw;F 

glF nry;tjw;F ,U ,ay;jF jpirfs; cz;nldf; fhl;b ,U 

jpirfspYk; nry;y vLf;Fk; Neu tpj;jpahrk; 
ௗ√ସ௩మି௨మ

௨మି௩మ
vd epWTf. 

 

fg;gy; - S  . glF–B , Gtp –E 

 

 

Gtpapd; rl;lk;  

 

 

 

 

 

 

 

𝑉ௌா = 𝑢 

𝑉஻ா = 𝑣 

𝑉஻ௌ = 

 

𝑉஻ௌ = 𝑉஻ா + 𝑉ாௌ 

 

 

 

 

 

60଴ 

B 

S 

B2 

E 
S u 

v 

v 
300 
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𝐵ଵ𝑆 = 𝜔ଵ = 𝑢 cos 30 + ඥ𝑣ଶ − 𝑢ଶ𝑠𝑖𝑛ଶ30 

𝐵ଶ𝑆 = 𝜔ଶ = 𝑢 cos 30 − ඥ𝑣ଶ − 𝑢ଶ𝑠𝑖𝑛ଶ30 

𝑡ଵ, =
𝑑

𝜔ଵ
        , 𝑡ଶ, =

𝑑

𝜔ଶ
 

|𝑡ଵି 𝑡ଶ| =
𝑑|𝜔ଶ − 𝜔ଵ|

𝜔ଵ𝜔ଶ
 

 =
ௗ.ଶ√௩మି௨మ௦௜௡మଷ଴

௩మି௨మ  

          =
𝑑√4𝑣ଶ − 𝑢ଶ

𝑢ଶ − 𝑣ଶ
 

 

 

47.kl;lkhd ghijnahd;wpNy njw;F Nehf;fp u  vDk; khwhf;fjpAld; nry;fpd;w irf;fps; 

Xl;b xUtdpw;Ff; fhw;W Nkw;fpw;F 0  tlf;Fj; jpirapy; tPRtjhfj; 

Njhw;WfpwJ. mth; mNj fjpapy; tlf;F Nehf;fpr; nry;ifapy; fhw;W Nkw;fpw;F 

0  tlf;Fj; jpirapy; tPRtJ Nghyj; Njhw;WfpwJ. mth; tlf;F Nehf;fp u2  fjpAld; 

nry;ifapy; fhw;whdJ Nkw;fpw;F 0  tlf;F Nehf;fp tPRnkdf; fhl;Lf. ,q;F 

 tantan3tan2   fhw;wpd; jpiriaj; jPh;khdpf;Ff. 

48.fpof;F Nehf;fp u  Ntfj;Jld; gazk; nra;Ak; kdpjdpw;F fhw;whdJ tlf;fpypUe;J 

tPRtJ Nghy; Njhw;WfpwJ. kdpjd; jdJ Ntfj;ij ,U klq;fhf;Fk; NghJ fhw;whdJ 

tlfpof;fpypUe;J tPRtjhf Njhw;WfpwJ. kdpjd; jdJ Ntfj;ij Kk;klq;fhf;Fk; NghJ 

fhw;whdJ tlf;F 0  fpof;Fj; jpirapypUe;J tPRtJ Nghy; Njhw;WfpwJ.  

(i)   fhw;wpd; cz;ik Ntfj;ijf; fhz;f. 
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(ii)   
2

1
tan  vdf; fhl;Lf. 

49Nghu;f; fg;gy; xd;W Neuhd nry;top xd;wpNy rPuhd fjpAld; nry;fpwJ. Fwpj;j 

ehnshd;wpNy giftu; fg;gnyhd;W Nghu;f; fg;gypw;F Neu; fpof;Nf dkm  

Jhuj;jpy; ,Ug;gjhff; fhzg;gl;lJ. giftu; fg;gy; tlf;F Nehf;fp 1vkmh  vDk; rPuhd 

fjpAld; nry;fpwJ. Nghu;f; fg;gy; milaf; $ba cau; fjp 1ukmh  MFk;. ,q;F 

 vu  . mjd; Jtf;Ffs; RLk; tPr;R Rkm  MFk;. 
v

uvd
R

22 
  vdpd; giftu; 

fg;gy; Mgj;jpy; ,Uf;fkhl;lhJ vd;W njhlu;G Ntff; Nfhl;ghl;bd; %ykhff; fhl;Lf. 

 

50  Neuhd MW u  fjpAld; gha;fpd;wJ. Mw;wpd; vjph;f; fiuapYs;s 

Gs;spfs; BA,   MFk;. AB d > AB  ePNuhl;lj;Jld; $h;q;Nfhzk;   

Mf;Ffpd;wJ. ePh; njhlh;ghf u  Ntfj;Jld;  1  ePe;jty;y QP,  

vd;Dk; ,Uth; BA,  apypUe;J xNu Neuj;jpy; xUtiunahUth; Nehf;fp 

ePe;jpr; nry;fpd;wdh;. mth;fs; AB  apy; C  vd;Dk; Gs;spapy; re;jpg;gpd; 




22 sin

cos




d
CBAC  vdf; fhl;Lf. 

51.  xU rPuhfr; nry;Yk; Mnwhd;wpd; xU fiuapy; P, Q vDk; JiwKfq;fs; 

cs;sd. ePuhtpf; fg;gy; xd;W PapypUe;J Qtpw;Fr; nry;y vLf;Fk; Neuk; 

t1 kzpj;jpahyq;fs; MfTk; Q tpypUe;JP apw;Fr; nry;y vLf;Fk; Neuk; 

t2 kzpj;jpahyq;fs; MfTk; )( 12 tt   cs;sd. xU kuf;fl;il 

PapypUe;J Q tpw;F kpje;J nry;y vLf;Fk; Neuk; 
12

212

tt

tt


 kzp vdf; 

fhl;Lf. 

52.A,BvDk; ,U tpkhdkpwq;F JiwfSf;F ,ilapYs;s J}uk; d kmMFk;. AB,d; jpirAld; θ 

vDk; jpirapNy u kmh-1cld; cWjpahd fpilahd fhw;W tPRfpwJ. X,YMfpa 

,uz;L tpkhdq;fs; KiwNa A,BMfpa ,wq;F JiwfspypUe;J xUq;fikag; Gwg;gl;L 

Neuhd fpilahd ghijfspy; nry;fpd;wd. epiyahd tspapy; xt;nthU tpkhdj;jpdJk; 

fjp v kmh-1MFk;. 

(i) uv  Mapd;,tpkhdq;fs; Xck; Yck; KiwNa AB,BA topNa gwf;f 

KbAnkd;Wk; mit Gwg;gl;L
222 sin2 uv

d


kzpapd; gpd;dh; 

xd;iwnahd;W flf;FnkdTk; fhl;Lf. 
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(ii)  tpkhdq;fs; xd;iwnahd;W kpff;Fiwe;j ,ay;jF Neuj;jpy; re;jpf;f Ntz;Lk;    

vdpd; mit nry;yNtz;ba topfisf; fhz;f. mit re;jpf;Fk; Gs;sp ABvd;w 

km
v

du

2

cos
 J}uj;jpypUf;Fnkdf; fhl;Lf. 

53. Mfha tpkhdnkhd;wpd; nrYj;Jk; fjp 1vkmh  MFk;. fhw;wpy;yhj xU mikjp 

ehspNy kPs vupnghUsplhky; mt;tpkhdk; epw;fhJ gwf;ff; $ba cau; Jhuk; 

dkm  MFk;. fhw;Ws;s xU ehspy; tlf;fpypUe;J 1ukmh  cld; Xu; cWjpahd 

rPuhd fhw;W tPRk; NghJ Mfha tpkhdk; Xu; mb O  tpy; ,Ue;J tlf;fpw;F 0  

fpof;Fj; jpirapYs;s Gs;sp R  ,w;F epw;fhJ gwe;J mb O  ,w;F kPz;Lk; 

tUfpwJ. Jhuk; OR  ,d; ,ay;jF cau; ngWkjp 
 

 
km

k

kd

2

1
22

2

sin12

1




 vdf; fhl;Lf. 

,q;F 
v

u
k   MFk;. gpd;tUk; xt;ntHU tifapYk; ntsp Nehf;fpa> cs; Nehf;fpa 

gwg;Gfspd; NghJ Efug;gl;l vupnghUspd; tpfpjj;ijf; fhz;f. 

(i)   0             (ii)   2
    (iii)       

55.mirahj ePhpNy u vDk; fjpiaAila igandhUtd; )( uv   vd;Dk; fjpAld; gha;fpd;w 

xU Mw;wpd; fiuapYs;s Avd;Dk; Gs;spapypUe;J vjph;f;fiuapYs;s Neh; 

vjpuhd Gs;sp Bapw;F ePe;jpr; nry;y tpUk;Gfpd;whd;. mtd; vj;jpiria 

Nehf;fpj;jd;id itj;jpUf;f Ntz;Lk; vdf; fhz;f. igad; ,Uf;Fk; mNj fiuapy; 

Mw;wpd; ePNuhl;lj;jpirg; gf;fj;jpNy Cvd;Dk; Gs;spapy; xU Kjiy ,Uf;fpwJ. 

igad; Mw;wpy; Fjpj;j mNj fzj;jpy; igaid ,ilkwpf;Fk; Nehf;Fld; Kjiy ePe;jj; 

njhlq;FfpwJ. mirahj ePhpy; Kjiyapd; fjp )( uw   vdf; nfhz;L vj;jpiria 

Nehf;fp Kjiy jd;id itj;jpUj;jy; Ntz;Lk; vdf; fhz;f.,t;tifapy; igaid,ilkwpf;;f 

KjiyvLf;Fk; Neuk;
vuwv

AC

 222
vdf; fhl;Lf. 

56)  ma ePskhd rkhe;juf; fiufisAila MW rPh;Ntfk; v 1ms cld; gha;fpd;wJ. xU 

ts;sk; xU fiuapd; PvDk; Gs;spapypUe;J 12 vms vDk; MW rhh;ghd 

Ntfj;Jld; rPuhf ,aq;fp kWfiuia Q  vDk; Gs;spia mile;J kPz;Lk; PI milfpd;wJ. 

P,ypUe;J Q  ,w;F nry;tjw;fhd Neuk;> Q  ,ypUe;J P,w;fhd Neuj;jpd; 

,Uklq;fhapd; gazj;jpw;fhd nkhj;j Neuk; 
v

a

5

152
svdf; fhl;Lf. 

57)   Neuhd rkhe;juf; fiufisAila Xu; MW rPuhd Ntfk; 1ums  cld; gha;fpwJ. ePu; 

njhlu;ghf  uvms 1  cld; Neu;g; ghijapy; glifr; nrYj;Jk; glNfhl;b xUtd; xU 
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fiuapYs;s A  vd;Dk; xU Gs;spapypUe;J Gwg;gl;L ePu; Xl;lj;jpw;F vjpu; 

topahf Mw;iwf; fle;J kW fiuapYs;s B  vd;w Gs;spia mila tpUk;Gfpd;whd;. 

A  apw;Fk; B  apw;FkpilapYs;s Jhuk; c  kPw;wu; MFk;. AB  vd;w 

Neu;tiu Mw;wpd; fiuAld;   vd;w $u;q;Nfhzj;ij Mf;Ffpd;wJ. glF AB  f;F 

rkhe;jukhd jpiria Nehf;fp ,Uf;Fk; nghUl;L glNfhl;b jd;id rPuhf cQw;wpg; 

glifr; nrYj;Jfpd;whd;. fiu njhlu;ghfg; glNfhl;bapd; ghijia tiuf.  

 mtd; vjpu;f; fiuia C vd;w Gs;spapy; mile;J fiutopNa nrd;W B ia mile;jhy; KOg; 

gpuahzj;jpw;Fk; vLj;j nkhj;j Neuk; 
uv

c


 nrf;fd;fs; vdf; fhl;Lf. 

 

58)   b kPw;wh; mfykhd Neh; fiufisAila Xh; MW 1wms vd;w khwhf;fjpapy; 

gha;fpwJ. X vd;gJ Mw;wpd; fiuapYs;s xU Gs;spahFk;. Y vd;gJ X ,w;F 

NenujpNu kw;iwa fiuapYs;s xU Gs;spahFk;. epiyahd ePhpy; xU igad; 

1)(  mswv vd;w fjpapy; ePe;j KbAk;. MW ghAk; jpirf;F vjph;j;jpirAld; θ 

vDk; Nfhzk; mika mtd; X,ypUe;J ePe;Jfpd;whd;. fiufSf;Fj; njhlh;ghf 

mg;igaDila Ntfj;ijf; fhz;f. 

  mtd; MW ghAk; jpirapNy vjph;f;fiuapYs;s ZvDk; Gs;spia milfpwhd;. 

mjd;gpd; mtd; fiuNahukhf MWghAk; jpirf;F vjph;j;jpirapNy Z,ypUe;J 

Y,w;F 1ums fjpapy; XLfpwhd;. mtd; YI mila vLf;Fk; KONeuk; Tnrf;fd;fs; 

     cotcos vecwu
uv

b
T  vd;gjhy; jug;gLk; vdf; fhl;Lf. 

  MW ghAk; jpirf;F vjph;j;jpirAld; 










wu

v1cos vDk; Nfhzj;jpy; mtd; 

ePe;jpdhy; T,d; ngWkjp mjpFiwe;jJ vdTk; fhl;Lf. 
 

59)  fjp u kmh-1Md Nkhl;lhh; ts;sk; xd;W khwh ntfk; 1)(  kmhuv cld; tl Nkw;Fj; 

jpirapy; nry;Yk; fg;gy; xd;iwg; gpbf;f Ntz;bAs;sJ. njhlf;fj;jpNy fg;gy; 

Nkhl;lhh; ts;sj;Jf;F tlf;Nf dkm J}uj;jpy; cs;sJ. Ntf – Kf;Nfhzpia tiue;J> 

fg;giyg; gpbg;gjw;F Nkhl;lhh; ts;sk; nry;y Ntz;ba jpiriaf; fhz;f. 

    
 

)(2

22
22

22

vu

vvud




 

  kzpj;jpahy Neuj;Jf;Fg; gpd;dh; fg;gy; gpbf;fg;gLfpwnjdf; fhl;Lf. (2001) 
 

60)  xU fg;gy; fpof;F Nehf;fpAk; tlf;F Nehf;fpAk; KiwNa ePh; njhlh;ghf 

vu ,  vd;Dk; $Wfisf; nfhz;l rPh; Ntfj;jld; nry;fpd;wJ. xU 

ePh;%o;fpf; fg;gypypUe;J tlf;F Nehf;fpj; J}uk; d apy; fg;gy; 

,Uf;Fk;NghJ mf;fg;giy mopf;Fk; Nehf;Fld;. xU Njhg;gpNlh 
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ePh;%o;fpf;fg;gypypUe;J Rlg;gLfpd;wJ. Njhg;gpNlh ePh; njhlh;ghf Ntfk; 

w  cld; rPuhf ,aq;Ffpd;wnjdf; nfhz;L> Njhg;gNlh fg;gYld; 

NkhJnkdpd;> mg;NghJ uw   vdf;fhl;b> Njhg;gpNlh 

ePh;%o;fpf;fg;gypypUe;J fg;gYf;F ,aq;Ftjw;F vLf;Fk; Neuj;ijf; 

fhz;f.   

61)  d kPw;wH ,ilj;J}uj;jpy; ,Uf;Fk; ,U NeHr; rkhe;juf; fiufis cila 

XH Mw;wpy; ePH khwh Ntfk; 1ums  cld; gha;fpd;wJ. ePH njhlHghff; 

fjp 12 ums  cld; nry;fpd;w glF xd;W xUfiuapy; cs;s xU Gs;sp 

A apypUe;J kw;iwa fiuapy; cs;s xU Gs;sp B apw;Fr; nry;tjw;Fk; 

A apw;Fj; jpUk;gp tUtjw;Fk; xU NeHg; ghijia vLf;f Ntz;bAs;sJ. 

AB MdJ Mw;Nwhl;lj;jpw;F vjpuhd jpirAld; xU Fwpj;j $Hq;Nfhzk; 

 it Mf;Ffpd;wJ. mNjhL AapypUe;J B apw;Fr; nry;tjw;fhd Neuk; 

B apypUe;J A apw;Fr; nry;tjw;fhd Neuj;jpd; ,Uklq;fhFk;. A 

apypUe;J B apw;Fk; jpUk;gp tUtjw;Fkhd gazq;fSf;Fhpa Ntf 

Kf;Nfhzpfis tiue;J> 

 (i) 
8

5
sin  vdTk; 

 (ii) fiufs; njhlHghf AapypUe;J B apw;fhd gazj;jpy; glfpd; 

Ntfj;jpd; gUkd;   
2

3
u vdTk; fhl;Lf.  

   ,U gazq;fisAk; Kbg;gjw;Fg; glF vLf;Fk; nkhj;j Neuj;ij 

ca;j;jwpf.  

62)  Nkhl;lhu; glnfhd;W tlf;F Nehf;fp 1ukmh   vd;Dk; khwh Ntfj;Jld; nry;fpd;w 

xU fg;giyf; fhzf;d;wJ. mJ fg;giyf; fhZk; fzj;jjpy; KiwNa fpof;F> tlf;F Mfpa 

jpirfspyhd OyOx,  vd;Dk; njf;fhl;bd; mr;Rf;fisf; Fwpj;Jf; fg;gypd; Ms;$Wfs; 

 dd 2,6  MFk;. ,q;F cw;gj;jp O  MdJ glfpy; vLf;fg;gLk; mNj Ntis Jhuq;fs; 

fpNyhkPw;wupy; msf;fg;gLfpd;wd. glF fg;giyr; re;jpg;gjw;fhff; 

fpof;fpypUe;J tlf;fpw;Ff; $u;q;Nfhzk;   it Mf;Fk; jpirapy; khwh Ntfk; 

1vkmh  cld; cldbahf ,aq;fj; njhlq;Ffpd;wJ. 





 

4

3
tan 1  vdj; 

jug;gl;bUg;gpd; fg;gy; njhlu;ghf glfpd; ghijiag; gUk;gbahf tiuf. ,jpypUe;J>

v  ,d; ngWkhdj;ij u  ,d; rhu;gpy; fz;L> re;jpg;gjw;F vLf;Fk; Neuk; 
u

d

2

5
 

kzpj;jpahyk; vdf; fhl;Lf. 
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63)   Xh; cyq;F thD}h;jp (helicopter) a km gf;fj;ij cila xU rJug; ghij ABCD  iar; 

Rw;wp vOj;J xOq;F Kiwapdhy; fhl;lg;gLk; Nghf;fpy; fhw;Wj; njhlh;ghf 

1vkmh vd;Dk; fjpAld; gwf;fpd;wJ. gf;fk; AB cld; xU $h;q;Nfhzk;   it 

Mf;Fk; jpirapy; 1 kmh)v(w vd;Dk; Ntfj;Jld; fhw;W tPRfpd;wJ. ghijapd; 

%iyfisr; Rw;wpj; jpUk;Gtjpy; Neuk; ,of;fg;gltpy;iynadf; nfhz;L Ntf 

Kf;Nfhzpfis tiue;J> A  apypUe;J B  apw;Fk; C  apypUe;J D  apw;Fk; 

nry;y vLf;Fk; Neuq;fspd; $l;Lj;njhif 
)(

sin2
22

222

wv

wva


 

kzpj;jpahyq;fnsdf; 

fhl;Lf. ,jpypUe;J> KOg; ghijf;Fkhf vLj;j nkhj;j Neuk; T  iaf; fzpj;J>T  ia Xh; 

cah;thf;Fk;   tpd; ngWkhdj;ijf; fhz;f. 

 64)  fjp 1ukmh  cld; nry;Yk; ePu;%o;fpf; fg;gy; xd;W njw;fpd; 30  Nkw;F vd;Dk; 

jpirapy; dkm  J}uj;jpy; flypy; xU fg;gy; ,Ug;gijf; fhz;fpd;wJ. fg;gy; Ntfk; 

1vkmh  cld; tlf;F Nehf;fpr; nry;fpd;wJ: ,q;F 2u v u  . fg;gy; njhlu;ghf 

ePu;%o;fpf; fg;gypd; ,af;fj;ijf; fUJtjd; %yk;> fg;giy ,ilkwpg;gjw;F ePu;%o;fpf; 

fg;gy; ,U jpirfspy; xd;wpy; nry;yyhnkdf; fhl;b> ,t;tpU jpirfSf;FkpilNa cs;s 

Nfhzj;ijf; fhz;f. 

 NkYk; xj;j Neuq;fs; 
2 2

2 2

4d u v

v u




 kzpj;jpahyq;fspdhy; tpj;jpahrg;gLfpd;wdntdf; 

fhl;Lf.  

65. rkhe;ju NeH fiufisAila MW u Ntfj;Jld; gha;fpwJ. A vd;w Gs;sp 

xU fiuapYk; B kWfiuapYk; cs;s Gs;spfs;. AB MdJ MW ghAk; 

jpirAld; 𝛼 Nfhzj;ij mikf;fpwJ. xU kdpjd; A ,ypUe;J MW 

njhlHghf Ntfk; 2u cld; ePe;jp B ia milfpwhd;. kPz;Lk; mNj 

fjpAld; ePe;jp A ia milfpwhd;. ,U ,af;fj;Jf;Fkhd Ntf 

Kf;Nfhzpfis xNu tupg;glj;jpy; tiuf. ,U re;jHg;gj;jpYk; mtd; ePe;Jk; 

jpir AB cld; xNu Nfhzk; 𝜃 I mikf;Fk; vdf; fhl;b 2 sin 𝜃 = sin 𝛼 

vdf; fhl;Lf. 

B ,ypUe;J A  ,w;F nry;y vL;f;Fk; NeukhdJ A ,ypUe;J B ,w;F nry;y 

vLf;Fk; Neuj;jpd; 𝜆 klq;F vdpd; cos 𝜃 =
ఒାଵ

ଶ(ఒିଵ)
cos 𝛼 vdf; fhl;Lf. 

,jpypUe;J cos 𝛼 =
ఒିଵ

ଶ
ට

ଷ

ఒ
  vdTk; fhl;Lf 
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fhtp njhlHghd gpurpdq;fs; 
 
,U ,aq;Fk; Jzpf;iffs; A,B vdgtw;wpd; t = 0 ,y; jhdf;fhtpfs; 
KiwNa 𝒂, 𝒃MFk;. mit khwh Ntfq;fs; 𝒗𝑨, 𝒗𝑩cld; ,aq;Ffpd;wd 
i. t = t ,y; A ,d; jhdf; fhtp 𝒓𝑨 vOJf 

ii. t = t ,y; B,d; jhdf; fhtp 𝒓𝑩 vOJf 
iii. t = t    B njhlHghf A ,d; jhdf; fhtp 𝐵𝐴ሬሬሬሬሬ⃗  If; fhz;f 
iv. A,B,w;fpilahd kpff;fpl;ba Jhuk; ahJ. mg;NghJ t ,d; 

ngWkhdk; ahJ 
v. B njhlHghf A ,d; Ntfk; ahJ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

i. 𝒓𝑨 = 𝑂𝑃ሬሬሬሬሬ⃗ = 𝑂𝐴ሬሬሬሬሬ⃗ + 𝐴𝑃ሬሬሬሬሬ⃗  
  =  𝒂 + 𝑡 𝒗𝑨 

 

ii. ,t;thNw 𝒓𝑩 = 𝑂𝑄ሬሬሬሬሬሬ⃗ = 𝑂𝐵ሬሬሬሬሬ⃗ + 𝐵𝑃ሬሬሬሬሬ⃗  
  =  𝒃 + 𝑡 𝒗𝑩 
 

iii. B njhlHghf A ,d; jhdf;fhtp 

O 

A t = t 

P t = t 
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𝐵𝐴ሬሬሬሬሬ⃗ = 𝑄𝑃ሬሬሬሬሬ⃗ = 𝑄𝑂ሬሬሬሬሬሬ⃗ + 𝑂𝑃ሬሬሬሬሬ⃗  
 
 = - 𝑂𝑄ሬሬሬሬሬሬ⃗ + 𝑂𝑃ሬሬሬሬሬ⃗  
 
                           = - 𝒓𝑩 + 𝒓𝑨 
                           = 𝒓𝑨 − 𝒓𝑩 
                           = (𝒂 + 𝑡 𝒗𝑨) − (𝒃 + 𝑡 𝒗𝑩) 
                           = (𝒂 − 𝒃) + 𝒕(𝒗𝑨 − 𝒗𝑩) 
 
 
 𝒓𝑨 − 𝒓𝑩 = (𝒂 − 𝒃) + 𝒕(𝒗𝑨 − 𝒗𝑩) 
 

iv. kpff; fpl;ba Jhuk; = |𝒓𝑨 − 𝒓𝑩|𝒎𝒊𝒏 
 
Fwpg;G :- ,U nghUSk; re;jpg;gjw;F 𝒓𝑨 = 𝒓𝑩Mjy; Ntz;Lk; 
my;yJ |𝒓𝑨 − 𝒓𝑩|= 0 Mjy; Ntz;Lk; 
 

v. 𝒗𝑨𝑩 = 𝒗𝑨𝑬 + 𝒗𝑬𝑩 
=  𝒗𝑨 − 𝒗𝑩 

 
 
cjhuzk;:-16 

 ez;gfy; 12.00 kzpf;F Ntfk; 𝑢 = 2𝑖 − 𝑗 cld; ,aq;Fk; fg;gy;  

A cw;gj;jp O I fle;J nry;Yk; mNj fzj;jpy; Ntfk;𝑣 = −2𝑖 +

2𝑗cld; ,aq;Fk; fg;gy;  B jhdf;fhtp 50 iI cila Gs;spiaf; 

fle;J nryfpwJ.t kzpj;jpahyj;jpd; gpd; B njhlHghd A ,d;; 

jhdf;fhtpiaAk; Ntfj;ijAk; fhz;f. ,tw;wpw;fpilahd ,opT 

Jhuk; 30 km vdf; fhl;Lf mg;NghJ Neuk; vd;d 

𝒗𝑨 = 𝒖 = 2𝒊 − 𝒋, 𝒗𝑩 = 𝒗 = −2𝒊 + 2𝒋 
 
 
𝒂 = 𝟎, 𝒃 = 50𝒊 
 
t = t ,y; A ,d; jhdf;fhtp 𝒓𝑨 = 𝒂 + 𝑡𝒗𝑨 
 
t = t ,y; B ,d; jhdf;fhtp 𝒓𝑩 = 𝒃 + 𝑡𝒗𝑩 
 

B njhlHghf A ,d; jhdf;fhtp 
 

𝐵𝐴ሬሬሬሬሬ⃗ = 𝑄𝑃ሬሬሬሬሬ⃗ = 𝑄𝑂ሬሬሬሬሬሬ⃗ + 𝑂𝑃ሬሬሬሬሬ⃗  
 
 = - 𝑂𝑄ሬሬሬሬሬሬ⃗ + 𝑂𝑃ሬሬሬሬሬ⃗  
 
                           = - 𝒓𝑩 + 𝒓𝑨 
                           = 𝒓𝑨 − 𝒓𝑩 
                           = (𝒂 + 𝑡 𝒗𝑨) − (𝒃 + 𝑡 𝒗𝑩) 
                           = (𝒂 − 𝒃) + 𝑡(𝒗𝑨 − 𝒗𝑩) 
= (𝟎 − 50𝒊) + 𝑡{(2𝒊 − 𝒋) − (−2𝒊 + 2𝒋)} 
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=(4𝑡 − 50)𝒊 − 3𝑡𝒋 
 
𝒓𝑨 − 𝒓𝑩= (4𝑡 − 50)𝒊 − 3𝑡𝒋 
 

|𝒓𝑨 − 𝒓𝑩| = |(4𝑡 − 50)𝒊 − 3𝑡𝒋| 

 =ඥ(4𝑡 − 50)𝟐 + (3𝑡)𝟐 
                 =√25𝑡ଶ − 400𝑡 + 2500 
                 =5√𝑡ଶ − 16𝑡 + 100 

=5ඥ(𝑡 − 8)ଶ + 100 − 64 

                 =5ඥ(𝑡 − 8)ଶ + 36 
|𝒓𝑨 − 𝒓𝑩|𝒎𝒊𝒏 = 5x6 

                        = 30           mg;nghOJt = 8 
 
 
 
 
cjhuzk;:-16 

fg;gy; xd;W 10 km/h fjpAld; i  ,d; jpirapy; ,aq;FfpwJ. ,uz;lhtJ 

fg;gnyhd;W u km/h cld; ji 2  ,w;Fr; rkhe;jukhd jpirapy; 

,aq;FfpwJ. ,q;F ji,  vd;gd xd;Wf;nfhd;W nrq;Fj;jhd 

myFf;fhtpfSk; gUkdpy; 1 km ck; MFk;. Muk;gj;jpy; KjyhtJ 
fg;gy; jhdf;fhtp )(10 ji  I cila Gs;spapYk;> ,uz;lhtJ fg;gy; 

cw;gj;jpapYk; cs;sd.  

i) 510u  vdpd; ,U fg;gy;fSf;FkpilNaahd kpff; Fiwe;j J}uk; 10 
km vdf; fhl;Lf. 
ii) ,uz;L fg;gy;fSk; xd;Wld; xd;W NkhJk; epiyapypUg;gpd; u ,d; 
ngWkhdj;ijf; fhz;f. 
iii) Muk;g epiyapypUe;J NkhJif epfo vLj;j Neuj;ijf; fhz;f. 

 
 
KjyhtJ fg;giyA vdTk; ,uz;lhtJ fg;giy B vdTk; nfhs;f 
 

𝒗𝑨 = 10𝒊, 𝒗𝑩 = 𝑢
𝟏

√𝟓
(𝒊 + 2𝒋) 

 
𝒂 = 10(−𝒊 + 𝒋), 𝒃 = 0  
 
t = t ,y; A ,d; jhdf;fhtp 𝒓𝑨 = 𝒂 + 𝑡𝒗𝑨 
 
t = t ,y; B ,d; jhdf;fhtp 𝒓𝑩 = 𝒃 + 𝑡𝒗𝑩 
 

B njhlHghf A ,d; jhdf;fhtp 
 

𝐵𝐴ሬሬሬሬሬ⃗ = 𝑄𝑃ሬሬሬሬሬ⃗ = 𝑄𝑂ሬሬሬሬሬሬ⃗ + 𝑂𝑃ሬሬሬሬሬ⃗  
 
 = - 𝑂𝑄ሬሬሬሬሬሬ⃗ + 𝑂𝑃ሬሬሬሬሬ⃗  
 
                           = - 𝒓𝑩 + 𝒓𝑨 
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                           = 𝒓𝑨 − 𝒓𝑩 
                           = (𝒂 + 𝑡 𝒗𝑨) − (𝒃 + 𝑡 𝒗𝑩) 
                           = (𝒂 − 𝒃) + 𝑡(𝒗𝑨 − 𝒗𝑩) 

= 10(−𝒊 + 𝒋) + 𝒕 ቄ10𝒊 − ൬𝑢
𝟏

√𝟓
(𝒊 + 2𝒋)൰ቅ 

                           =ቄቀ10 − 𝑢
𝟏

√𝟓
ቁ 𝑡 − 10ቅ 𝒊 + ቀ10 − 𝑢

𝟐𝒕

√𝟓
ቁ 𝒋 

 

|𝒓𝑨 − 𝒓𝑩| = ฬ൜൬10 − 𝑢
𝟏

√𝟓
൰ 𝑡 − 10ൠ 𝒊 + ൬10 − 𝑢

𝟐𝒕

√𝟓
൰ 𝒋ฬ 

 

|𝒓𝑨 − 𝒓𝑩|𝟐 =  ൜൬10 − 𝑢
1

√5
൰ 𝑡 − 10ൠ

𝟐

+ ൬10 − 𝑢
2𝑡

√5
൰

ଶ

 

 
 

i. 𝑢 = 10√5vdpd; |𝒓𝑨 − 𝒓𝑩|𝟐 =  (−10)𝟐 + (10 − 20𝑡)ଶ 
= 10ଶ{1 + (1 − 2𝑡)ଶ} 
|𝒓𝑨 − 𝒓𝑩|𝒎𝒊𝒏 = 10,  t = 

ଵ

ଶ
 

ii. NkhJk; epiyapypUg;gpd; |𝒓𝑨 − 𝒓𝑩| = 0 
 

⇒ ฬ൜൬10 − 𝑢
1

√5
൰ 𝑡 − 10ൠ 𝒊 + ൬10 − 𝑢

2𝑡

√5
൰ 𝒋ฬ = 0 

 
 

 ⇒ ቄቀ10 − 𝑢
ଵ

√ହ
ቁ 𝑡 − 10ቅ 𝒊 + ቀ10 − 𝑢

ଶ௧

√ହ
ቁ 𝒋 = 𝟎 

 

⇒ ൜൬10 − 𝑢
1

√5
൰ 𝑡 − 10ൠ = 0    𝑎𝑛𝑑  ൬10 − 𝑢

2𝑡

√5
൰ = 0 

 

⇒ ቀ10 − 𝑢
ଵ

√ହ
ቁ 𝑡 − 10 = 0       …………I 

⇒ 10 − 𝑢
ଶ௧

√ହ
= 0 ………………………II 

⇒ 𝑡 =
3

2
 , 𝑢 =

10√5

3
 

 
 
67. ,U Jzpf;iffs; A,B vd;gtw;wpd; Ntfq;fs; KiwNa −3𝑖 + 29𝑗     , 

𝑣(𝑖 + 7𝑗)A njhlHghf B ,d; Ntfj;ijf; fhz;f. t=0 ,y; 

𝐴𝐵ሬሬሬሬሬ⃗ = −56𝑖 + 8𝑗 vdpd; t Neuj;jpd; gpd;dH 𝐴𝐵ሬሬሬሬሬ⃗  If; fhz;f 

Jzpf;iffs; NkhJnkdpd; v If; fhz;f v=3 vdpd; Neuk; t ,y; 

𝐴𝐵ሬሬሬሬሬ⃗ = (6𝑡 − 56)𝑖 + 8(1 − 𝑡)𝑗 vdf; fhl;Lf A.B ,ilahd kpff; 

fpl;ba Jhuk; vd;d 

68. −2𝒊 − 8𝒋 I jhdf; fhtpahfTs;s Gs;spapypUe;J A vd;gtH tlf;F 

Nehf;fp 8kmph fjpapy; nry;fpwhd;. mNj fzj;jpy; −12𝒊 − 4𝒋I 

jhdf; fhtpahfTs;s Gs;spapypUe;J B vd;gtH6𝒊 − 6𝒋 Ntfj;Jld; 
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nry;fpwhH.kpff; fpl;ltu vLf;Fk;Neuk; 
ଵ

ଶ
kzp vdf; fhl;b 

fpl;baJhuj;ijf; fhz;f 

69. A,Bvd;w fg;gypd; jhdf;fhtpfs; t Neuj;jpy; tUkhW r୅ =

(1 + 4t)𝐢 + 7t𝐣 r୆ = 6t𝐢 + (1 + 8t)𝐣 

i. AnjhlHghf B ,d; jhdf; fhtpiaf; fhz;f 

ii. AnjhlHghf B ,d; Ntfj;ijf; fhz;f 

kpff; fpl;ba Jhuk; 
ଷ√ହ

ହ
 vdf; fhl;Lf 

70. XH irf;fps; 6𝑖 + 8𝑗 Ntfj;jpy; nry;ifapy; fhw;W i  jpirapy; 

,Ue;J tUtjhf Njhd;WfpwJ. mtd; Ntfj;ij 

,Uklq;fhf;Fk;NghJ fhw;W 𝑖 + 𝑗 jpirapypUe;J 

tUtjhfj;Njhd;WfpwJ. fhw;wpd; cz;ikahd Ntfk; 4𝑖 + 8𝑗  vdf; 

fhl;Lf. 
 

 


