
;]Z[B 5Y 5Z UlT sMotion in a straight linef 
UlTo< ;DI ;FY[ 5NFY” :YFG AN,[ TM T[ 5NFY” UlTXL, U6FIP VF ;F5[1 bIF, K[ T[YL 
JIFbIF o< HIFZ[ SM. 5NFY” ALHF SM. ;\NE” lA\N] S[ 5NFY”GL ;F5[1 5MTFG]\ :YFG AN,[ tIFZ[ T[ ;\NE” lA\N] S[ 5NFY”GL    
        ;F5[1 UlT SZ[ K[[ T[D SC[JFIP 
5|SFZMo<  

Z[BLI UlT sLinear motionf 

RFSUlT sRotational motionf 

NM,GUlT sOscillatary motionf 

) Kinematics :- EF{lTS lJ7FGGL VF lJnFXFBFDF\ SFZ6MGL lR\TF SIF” l;JFI UlTGL RRF” SZJFDF\ VFJ[ K[P 
  sX]wWUlT XF:+f 

) Dynamics :- VF XFBFDF UlTGL RRF” T[GF SFZ6M tYF UlT SZTF 5NFY:GF U]6”WDM” ;lCT SZJFDF VFJ[ K[P 
  sUlT XF:+f 

) Mechanics :- p5ZGF A[I 0FI[G[D[8LS; VG[ 0FIGFlDS;G[ ;\I]ST 56[ Mechanics SC[ K[P 

S6GL ;\S<5GFo< UlTGF VeIF;DF\ 5NFYM”G[ lA\N]JT 5NFY” sS6f U6JFDF\ VFJ[ K[P DT,A 5lZ6FD JUZGM N/ WZFJTM  
          5NFY”PPPPP H[ JF:TDF\ XSI GYL KTF\ 

  s1f ;]Z[BsV[S H lNXFf GL UlT DF8[ ;DU| 5NFY”G[ AN,[ T[GF 5|lTlGlW TZLS[ V[S S6 ,. T[GL UlTG]\\ J6”G SZL XSFIP 

  s2f A[ 5NFY” sVJSFXf JrR[GF V\TZGF 5|DF6DF\ T[ 5NFY”GF 5lZDF6M ;]1D CMJFYL VF lS:;FDF\ T[ VJSFXL 5NFYM”G[ S6  
     TZLS[ ,.G[ UlTGL RRF” SZFIP NFPTP 5’yJL VG[ ;}I”P 
)SM. 5NFY”GL UlT V[ T[ 5NFY” VG[ T[GL UlTG]\ lGZL16 SZGFZ VJ,MSG SFZGM ;\I]ST U]6”WD” K[P VF VJ,MSG SFZ H[ :Y/[YL   
 H[ 5lZl:YlTDF\YL UlTG]\ VJ,MSG SZ[ K[ T[G[ lGN"[Xv[D SC[ K[P 
 NFPTP 8=[GDF\ 50[, ;]8S[XGL UlT  
  < 8=[GDF A[S[,G[ VJ,MSGSFZ U6TF UlT ZlCT H6FX[P 
  < ACFZ 5’yJL 5ZYL VJ,MSG SZGFZ DF8[ 8=[GGL H[8,L H h05YL UlT SZTL H6FX[P 
lGN"[Xv[DGF 5|SFZM 

 s1f H0tJLI lGN"[Xv[D s2f VH0tJLI lGN"[Xv[D 

) lGN"[Xv[DGL 5;\NUL VG];FZ SZFI K[P ;FDFgI 56[ l+5lZDF6LI V1 5âlTG[ lGN"[Xv[D 5;\N SZFI K[P 

VF X,YVG[ Z GF ;\I/lA\N] spUDlA\N]fG[ ;\NE”lA\N] TZLS[ ,. UlTGL RRF” SZFI K[P 

3.5  :YFG sPositionf4 5Y ,\AF. sPath lengthf VG[ :YF/F\TZ sDisplacementf 

)l+5lZDF6LI IFD 5âlTG[ lGN"[Xv[D TZLS[ ,[TF SM. S6 P GF IFD sX,Y,Zf G[ T[ S6G]\ :YFG sμ lGN"[Xv[DGL ;F5[1f SC[ K[P 

:YFG SIFZ[m UlTXL, 5NFY” ;DI ;FY[ :YFG AN,[ K[P T[YL sX,Y,ZfIFD ;FY[ ;DI ZFlX t1 HM0JL HM.V[P 

) sX,Y,Z,t1fGM VY” t1 ;DI[ T[ S6G]\ :YFG sX,Y,Zf K[ T[JM YFIP 
) ;DI ;FY[ HM VF IFDM VR/ ZC[TF CMITM T[ S6 VF5[, lGN"[Xv[DGL ;F5[1[ l:YZ K[ V[D SC[JFIP 
) +6 IFDM 5{lS ;DI ;FY[ DF+ V[S H IFD AN,FTM CMI AFSLGF A[ VR/ ZC[TF CMI TM T[ S6GL UlT V[S 5FlZDFl6S S[ 

Z[BLI UlT sRectilicerf SC[JFIP NFPTPA\N]SGL UM/LGL UlT  
)+6 5{lS V[S VR/ ZC[TM CMI AFSLGF A[ IFDM ;DI ;FY[ AN,FTF CMI TM V[ S6GL UlT l25FlZDFl6S UlT SC[JFIP 
NFPTPS[ZDGL S]SZLGL UlT  
) HM ;DI ;FY[ U CMI IFDM AN,FTF CMI TM S6GL UlT l+5FlZDFl6S UlT SC[JFIP NFPTP VMZ0FDF\GF JFI]S6MGL UlT 
;ZMJZDF\ ZC[, DFK,L S[ VJSFXDF\ p0TF 51LGL UlTP 

 

→ 5Y,\AF.        :YFGF\TZ 

1fVF5[, ;DIUF/FDF\\ S6[ SF5[, S], V\TZG[ 5Y,\AF. SC[JFIP 1fVF5[, ;DIUF/FDF\\ S6GF :YFGDF\ YTF O[ZOFZG[ :YFGF\TZ SC[JFIP 
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 V\TZ TOFJT wIFG[ ,[JFI K[P 

3fD]<I WG H CMI K[P SlN k6 CMT]\ GYLP       3fWG4k6 S[ X]gI D]<I CM. XS[ K[P  



4fS6GF ;DU| UlT 5YGL DFlCTL D/[ K[P       4fS6GL UlTGL DF+ 5lZ6FDGL V;Z H NXF”J[ K[P 

5fVlNX ZFlX K[P          5f;lNX ZFlX K[P     

6f S.I V[SD m K[P         6f S.I V[SD m K[P 
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3.6 ;Z[ZFX h05 VG[ ;Z[ZFX J[U  

sAverage speed and average Velocityf         
 h05 o< 5NFY” ;DI ;FY[ 5MTFG]\ :YFG S[8,L tJZFYL AN,[ K[ T[ NXF”JTL ZFlX SC[JFI K[P 

;Z[ZFX h05 
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) VlNX ZFlX K[ h05 H[DF S. lNXFDF\ 5NFY” UlT SZ[ K[ T[GM bIF, D/TM GYLPPPP 

→ S[8,L tJZFYL S. lNXFDF\ :YFG AN,[ K[ T[ NXF”JTL ZFlXG[ J[U sVelocityf SC[ K[P 

;Z[ZFX J[U 
:

; / M

YFGFTZ

DIUF
=  

A\G[ DF8[ DF5GGM S.I V[SD ms-1  K[P jIJCFZDF\ kmph 56 J5ZFI K[P  
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EFUTF ;Z[ZFX h05 D/[PPP 
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3.7 :YFG<;DI(X→T) VF,[B 
 
 
 
S|D  
 
 
 

1 GM VF,[B ;DI V1G[ ;DF\TZ K[ H[G]\ :YFGFTZ X}gI CMJFYL 5NFY” l:YZ K[ T[D SC[JFIP 



S|D 2 GM VF,[B DF8[ -F/G]\ D}<I WG CMJFYL 5NFY” VR/J[UL UlT SZ[ K[P H[GL lNXF WG K[P  

S|D 3 GM VF,[B DF8[ -F/G]\ D}<I k6 AG[ K[P T[YL 5NFY” GM ;Z[ZFX J[U k6 YX[P 

S|D 4 GM VF,[B VlTIlDT UlT NXF”J[ K[P  

pPNF 4 

3.8  TFtSF,LG J[U VG[ h05 sInstantaneous velocity and speedf 
;Z[ZFX h05 S[ J[U DFZOT D];FOZLGL SM. 16[ T[DGL h05 S[ J[U DF5TF GYLP DF+ ;DU| D];FOZLGL ;Z[ZFX lS\DT H ;Z[ZFXYL 
D/[ K[P 

pPNF TZLS[ V[S SFZ t=0 ;DI[ l:YZ K[P 5KL t=10 S ;]WL h05 JWFZ[ K[P t=10 YL t=18 ;]WL ;DFG UlT SZ[ K[P 5KL A|[S 

,UFJL t=20 ;[Sg0[ SFZ pEL ZFB[ K[ VF UF/FDF\ T[6[ SF5[, V\TZ 296m  K[P 

AFH]GF x→t VF,[B p5ZGF pPNFP DF8[  
NMZ[, K[P 

1. O →A D];FOZLDF\ J[U O YL JW[ K[P  

2. A →B DF\ J[U VR/ AGL HFI K[P  

3. B →C DF\ J[U 38TM HFI K[P  

4. C → J[U X}gI AGL HFI K[P  
sUF0L pEL ZlC U. K[fP 
) SM. A[ 16M JrR[GL ;Z[ZFX h05 XMWJF U|FODF\ T[  

A[ lA\N]G[ HM0TL Z[BFGM -F/ XMWJM HM.V[ V
�
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VF pPNF T=5 YL T=75 GF UF/FDF DF8[ WFZM S[ :Y/  X1=10m  VG[ X2=27.5m K[P  
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V
 V[ T[8,F lC:;F DF8[GM -F/ H K[P sPQ����f 

) PQ���� GM -F/ +ve  CMI    TM :YFGF\TZ  

WG lNXFDF\ YFI K[P PQ���� -F/ <ve  CMI       TM :YFGF\TZ k6 lNXFDF\ YFI K[ T[D SC[JFIP VG[ HM -F/ X]gI CMI DT,A 
 s;DI VG[ ;DF\TZf GM 5NFY” X]gI SZTF JW] H K[ V[D SC[JFIP 

) h05 G]\ D]<I SM.56 UF/F DF8[ T[ UF/FGF J[UGF D]<I SZTF JW] H CMI K[P  

∎ ;Z[ZFX J[U VFJ[, ;DIUF/FDF\ YTF :YFGF\TZGL DFlCTL 5]ZL 5F0[ K[ 5Z\T] T[ UF/FGF SM. BF; 16 JBT[ 5|SFX 5F0TL GYLP 
TFt1lXS h05 S[ J[U V[ H[ T[ 16[ h05 S[ J[U NXF”J[ K[ H[G[ DF+ h05 S[ J[U SC[JFDF\ VFJ[ K[P  

VlC V\TZ x V[ ;DI t G]\ lJW[I K[P x=f(t) 

  AFH]GL VFS’lTDF\ VF lJW[I VG];FZGM NXF”JJ[ K[P H[DF 

 lA\N] P  VG[ Q GF DF5 (t,x)  VG[ (t+∆t, x+∆x) VG]S|D[ 
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 38TF HFI VG[ K[S P 5F;[ T[VM X]gI D]<IYL VtI\T G_S 5CMR[  
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CJ[ TFtSFl,S h05 V�
3,

3/
 VFD J[U V V[ H[ T[ 16[ :Y/ AN,JFGM ;DINZ K[P 

OZLYL lA\N] P VG[ Q JrR[GF ;DIUF/F DF8[ ;Z[ZFX h05 V[ PQ���� GM -F/ K[P VF JBT[ WFZMS[ ∆t=35 K[P CJ[ HM Q G[ P TZO 

,. HTF ∆t=25 K VG[ S|DXo VFU/ JWTF ∆t=15 ..0.15 0.015 ,[TF H.V[ TM PQ���� Z[BFB\0 GFGM YTF\ K[S PG_S Q 

5CMRL HX[P V[8,[ lA\N] P 5F;[GF ;DI[ T[ lA\N]V[ NMZ[, :5X”S H TFt1l6S J[U V AGL HX[P  

VFU/GF 5[H 5ZGF x →t U|FO 5ZYL v →t U|FO ZRLV[P 
TFtSFl,S J[U lGl`RT SZJFGL VF VF,[BGL 
ZLT C\D[XF VG]S]/ AGTL GYLP 

HM VF56L 5F;[ :YFGF\TZ →;DIGF 5]ZTF 
VJ,MSGM p5,aW CMI VYJF ;DIGF ;\NE”DF\ 

:YFGF\TZ ;]+ x=f(t) =t2-3t lJPCMI TM 

∆x/∆t GL U6+L Y. XS[  

VFGF lJSÿ5[ lJS,G ;DLGM p5IMU SZL 
3,
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GL U6+L SZL XSFIP 

pPNFo V[S 5NFY” X V1GL lNXFDF UlT SZ[ K[ T[G]\ :YFGF\TZ ;]+ ;DIGF ;\NE”DF\ x =8.5 + t2.5 2 K[ H[DF\ x V[ m DF\ VG[ t 

;[Sg0DF\ K[ TM t=0 ;DI[ VG[ t=2.05 JBT[GF\ J[UGF D]ÿIM XMWMPt=2 YL t=45 JrR[GF UF/FDF\ ;Z[ZFX J[U XMWMP 
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 GMWo< VR/J[UL UlTGF ;\NE”DF\ SM. 56 16[ av. Velocity=velocity 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



) HM v→t VF,[B VlGIlDT JS| CMI TM S6GM J[U ;TT 56[ AN,TM ZC[ K[P VF,[BGF  
H]NF H]NF ;DI UF/F 5Z -F/G]\ D]ÿI H]N] H]N] D/JFYL T[GM ;Z[ZFX 5|J[U 56 H]NM H]NM  
D/[ K[ VFYL UlTG[ VlGIlDT 5|J[U UlT SC[ K[P 

) v →t VF,[B 5ZYL SM. 56 ;DIUF/FDF\ S6[ SZ[, :YFGF\TZ T[DH SF5[, V\TZ XMWL XSFI K[P 

 v →t VF,[B GLR[ 3[ZFTF 1[+O/G]\ D}ÿI T[ NZdIFG YI[, :YFGF\TZ NXF”J[ K[P ;DI V1 p5ZGF\ 1[+O/GM 

lC:;M WG VG[ GLR[GM k6 U6JFYL A[hLS ;ZJF/M SZJFYL :YFGF\TZ D/[ VG[ T[DGF[ D]<IGM ;ZJF/M sA\G[ WG U6f SZJFYL T[ 
UF/FDF\ S5FI[, S], V\TZ D/[P 
pPNFP 5KL VF VF,[B 5ZYL S6GF 5|J[U lJX[ X] SCL XSFIm 

) EFU AB DF\ 5NFY” 5|lT5|J[UL t ve x V1GL lNXFDF\ SZ[ K[P 

 V[8,[ S[ WG x lNXF TZO HTF T[GM J[U 38TM HFI K[P H[  

lAN]\ B VFU/ t1 ;DI[ X]gI AG[ K[ 5KL <ve x V1GL lNXFDF\ 5|J[UL UlT SZ[ K[P  

3.11  lGIlDT S[ VR/ 5|J[UL UlTGF ;DLSZ6M  

    sKinematic Equation for uniformly acceleratamotionf 

) VF,[B 5ZYL ;]+MGL TFZ6PsH]VM VFS’lTf V1 AB���� V[ UlTGM VF,[B ;]ZBM NXF”J[ K[P 

  V[8,[ S[ UlT lGIlDT 5|J[UL K[ T[YL SM.56 ;DI t ;DI[ 5|J[U a VG[ ;Z[ZFX 5|J[U  

  a� ;DFG YX[P 

  a = Z[BFGM AB���� GM -F/ 
����
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  v- v =at 

    v=vo + at              ;]+ 1 

   ZLTo< 2  a = 
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