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1. xfrdh  (KINEMATICS): 

 xfr ds dkjdks ¼tSls cy dh izÑfr½ dks mi;ksx esa u ysrs gq, oLrq 

dh xfr dk v/;;u gh xfrdh dgykrh gSaA 

1.1 oLrq: ftldk v/;;u fd;k tkrk gS ;k dsoy v/;;u/voyksdu 

ds fy, pqus x, fudk; dks oLrq dgrs gSaA 

1.2 izs{kd: tks v/;;u djrk gS ¼nwjh] foLFkkiu] xfr] osx] Roj.k ;k dqN 

Hkh½ ;k dsoy tks HkkSfrd ek=k esa dqN ifjorZu dks vuqHko djrk gS] 

mls çs{kd dgk tkrk gSA  

mnkgj.k: ,d i{kh fp= ds vuqlkj mM+ jgk gS vkSj ,d yM+dk i{kh dh 

Sxfr dk voyksdu dj jgk gS rks i{kh dks izs{kd ¼yM+ds½ ds fy, oLrq 

dgk tkrk gS vkSj yM+ds dks oLrq ¼i{kh½ ds fy, izs{kd dgk tkrk gSA 

 

 
1.3 fLFkfr lfn'k : ;g ,d lfn'k jkf'k gS ftldk ç;ksx çs{kd ds 

lkis{k fdlh oLrq dh fLFkfr n'kkZus ds fy, fd;k tkrk gSA 

 
1.4 ,d fcUnq oLrq dh ifjdYiuk: ,d oLrq dh foek,sa mlds }kjk r; dh xbZ nwjh dh rqyuk esa cgqr de ¼ux.; 

vk;ru½ gks rks ml oLrq dks fcUnq] oLrq ekuk tk,xkA 
1.5 fojke vkSj xfr: 

;fn ,d oLrq le; ds lkFk viuh fLFkfr esa ifjorZu djrh gS rks og xfr'khy 

dgykrh gSA xfr ges'kk çs{kd ds lkis{k gksrh gSA 

 xfr oLrq rFkk çs{kd dk lfEefyr xq.k gSA çs{kd ds fcuk xfr'khy ;k fLFkj oLrq 

dk dksbZ vFkZ ugha gS dksbZ Hkh oLrq ije fLFkj ;k ije xfr esa ugha gks ldrhA 

( )r

Chapter 

03 
xfrdh (Kinematics) 

oLrq ¼i{kh½ 

izs{kd ¼yM+dk½ 

DETECTIVE MIND 

oLrq vkSj çs{kd nksuksa ltho ;k futhZo oLrq,¡ gks ldrh gSaA 

 izs{kd ds lkis{k]  

i{kh dk fLFkfr lfn'k gS 

 

 
fcanq A ¼oLrq½ dh fLFkfr ds lkis{k 

fcanq B ¼isz{kd½ dks fuEukuqlkj n'kkZ;k x;k gSA 

A 

B 

(oLrq) 

(izs{kd) 

 

• 

• 

1.  xfrdh  
 

2. nwjh vkSj foLFkkiu 
 
3. pky rFkk osx 

 

4. Roj.k  
 
 

5. fu;r Roj.k ls ljy js[kh; xfr 
  

6. vkjs[kh; Hkkx 
  

7. xq:Ro ds vèkhu xfr ¼eqDr :Ik ls fxjuk½ 
 

8.  lkekU;r% f}foeh; xfr 
 

9. ç{ksI; xfr 

 
10. èkjkry ls èkjkry ij iz{ksi.k  
 

11. Å¡pkbZ ls {kSfrt iz{ksi.k 

 

12. funsZ'k ra= 
  

13. o"kkZ&O;fDr lEcfa/kr iz'u 

  

14. unh&uko ¼;k O;fDr½ iz'u 
 

CONTENT 

B 

A 

(oLrq) 

(izs{kd) 

 
• 

• 
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 mnkgj.k ds fy,:  

 ;fn ;fn BAr  le; ds lkFk ifjofrZr ugha gksrk gSa rks 'B' dks 'A' ds 

fy, fLFkj dgk tkrk gS  

  vkSj ;fn  rks BAr le; ds lkFk ifjorZu gksrk gSa rks 'B' dks A ds fy, 

xfr esa dgk tkrk gSA 

➢ ,d çs{kd ds laca/k esa ,d d.k nwljs izs{kd ds laca/k esa xfr esa gks ldrk gSA 

➢  ,d izs{kd ds laca/k esa xfreku ,d d.k nwljs izs{kd ds laca/k esa fLFkj gks ldrk gSA 

 

1.6 ;kaf=dh: 

 xfr ds çkpyksa ¼nwjh] foLFkkiu] xfr] osx rFkk Roj.k½ ds v/;;u dks ;kaf=dh dgrs gSaA 

 

 
d.k dh xfr% 

BAdr
0

dt
=

( )BAd r
0

dt


DETECTIVE MIND 

fojke vkSj xfr lkis{k 'kCn gSaA 

czãkaM esa iw.kZ fojke ;k iw.kZ xfr tSlk dqN Hkh ugha gSA 

;kaf=dh 

LFkSfrdh xfrdh 

esa fdlh oLrq fd xfr  

dk v/;;u dks xfrdh 

dgrs gSaA 

xfrdh ¼xfrt½ 

Bksl oLrq dh xfr'khyrk dh xfr 

,d oLrq dks vius ewy 

Lo:i esa ekuk tkrk gS 

d.k dks ,d oLrq 

ekuk tkrk gSA 

d.k xfrdh 

n`<+ (Bksl) oLrq dh xfr'khyrk 

oLrq vius ewyLo:i esa ekuh  

tkrh gSA 

oLrq dks ,d d.k ekuk tkrk gS 

¼NLM esa ppkZ djsaxsa½ 

d.k xfrdh 

• 

mg mg 

N N f 
f 

• 

,d d.k Cy‚d ds :i esa gSaa CykWd ewy vkdkj esa gSA 

fLFkj voLFkk esa fdlh 

oLrq dk v/;;u 

LFkSfrdh dgykrk gSA 

Xfr ds dkj.k dks NksMdj 

oLrq dh xfr dk v/;;u 

xfrdh dgykrk gSA 

xfr esa ifjorZu ds dkj.k 

lfgr fdlh oLrq dh xfr dk 

v/;;u xfrt dgykrh gSA 

xfrdh 

B 

A 

(oLrq) 

(izs{kd) 

 
• 

• 
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2. nwjh vkSj foLFkkiu (DISTANCE AND DISPLACEMENT): 

2.1 r; nwjh : 

➢ fu;r le; varjky esa] d.k }kjk r; dh xbZ iFk dh dqy yEckbZ] nwjh dgykrh gSA 

ekuk ,d oLrq A ls B dh vksj C ls gksrh gqbZ xfr djrh gSA iFk ACB dh yEckbZ oLrq 

}kjk r; dh xbZ nwjh dgykrh gSA 

➢ pwafd ;g yackbZ gS vkSj _.kkRed yackbZ dk dksbZ egRo ugha gS] ;g dHkh Hkh _.kkRed ugha gSA 

➢  ;g ,d vfn'k jkf'k gSA 

➢  xfr ds nkSjku ;g dHkh ?kVrk ugha gS ysfdu ;g fu;r gks ldrk gSA 

➢  bldk S.I. ek=d ehVj gSa 

➢  bldk CGS ek=d lsaVhehVj gksrk gSa 

➢  foek: M0L 'T0 

2.2 foLFkkiu: 

➢  ;g izkjfEHkd fLFkfr ds lkis{k vafre fLFkfr dk fLFkfr lfn'k gSA  

 mnkgj.k ds fy,: ,d eD[kh fcanq A ls B dh vksj mM+ jgh gS rks mlds 

foLFkkiu dks fuEu çdkj ls n'kkZ;k tk ldrk gSA 

➢ ;g ,d lfn'k jkf'k gSA foLFkkiu /kukRed o _.kkRed nksuks gks ldrk gSA 

 
 

 
➢ ,d d.k ?kqekonkj iFk ij ?kwe jgk gS tSlk fd Åij fp= esa n'kkZ;k x;k gSA çs{kd oLrq dh xfr dk çs{k.k t ¾ 0 ij 

'kq: djrk gS tks çkjafHkd fLFkfr gS ysfdu vyx&vyx le; ij bldh vafre fLFkfr vyx gksrh gSA 

 t ij d.k dh vafre fLFkfr t = t1 ij at t = t1, (i.e. ) 

 t ij vafre fLFkfr t = t2 ij at t = t2, (i.e. ) 

 vkSj vafre LFkku ij t = t3 ij at t = t3, (i.e
3s ) 

 

 

1s

2s

DETECTIVE MIND 

 ,d xfr ds fy, çkjafHkd fLFkfr vFkkZr xfr tgka ls 'kq: gksrh gS og ,d gksrh gS ysfdu vafre fLFkfr 

dh la[;k vuar gks ldrh gS tSlk fd uhps fp= esa fn[kk;k x;k gSA  

• 

• 

(oØ iFk) 

 

 

 

 

• 

• 
t=t1 

t=t2 

t=t3 

t=0 

SPOT LIGHT 

➢ le;] t ¾ 0 og le; ugha gS tgk¡ ls oLrq xfr 'kq: djrh gS cfYd ;g og le; gS tgk¡ ls isz{kd 

oLrq dh xfr dk voyksdu djuk 'kq: djrk gSA 

 

 A B

C

A 

B (vafre) 

 

(çkjafHkd) 

• 

• 

?kqekonkj jkLrk 
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2.3 fLFkfr lfn'k ds inksa esa foLFkkiu : 

 ;fn dksbZ oLrq A(x1, y1, z1) ls B(x2, y2, z2) dh vksj foLFkkfir gksrh gS] rks bldk 

foLFkkiu lfn'k AB
→

 }kjk O;Dr fd;k tkrk gSA AB r=   

   and  

   

 ;kuh foLFkkiu fLFkfr lfn'k esa ifjorZu ds cjkcj gSA 

2.4 foLFkkiu lfn'k dks dSls cuk;s: 

  
 ,d O;fDr ,d lh/kh js[kk ds jkLrs ij py jgk gS vkSj dqN le; ckn okil vk jgk gSA vkneh dh xfr dk voyksdu 

le; t ¾ 0 ij 'kq: gksrk gSA blfy,] t ¾ t1 ij bldk foLFkkiu lfn'k  gS ysfdu  ugha  gSa vkSj le; t = t2 ij 

foLFkkiu 
1s  gSA  

➢  foLFkkiu dk ifjek.k çkjafHkd fLFkfr vkSj vafre fLFkfr ds chp dh nwjh ds cjkcj gksrk gSA 

➢  ;fn xfr dh fn'kk cny tkrh gS rks foLFkkiu dk ifjek.k dHkh Hkh r; dh xbZ nwjh ls vf/kd ugha gks ldrk gSA 

➢  ;fn oLrq lh/kh js[kk ds iFk ij pyrh gS vkSj xfr dh fn'kk dks myVrh ugha gSA foLFkkiu dk ifjek.k r; dh xbZ 

nwjh ds leku gksxkA 

 
nwjh (s) foLFkkiu (𝐬⃗) 

;g ,d vfn'k jkf'k gS ;g ,d lfn'k jkf'k gS 

;g vuqlj.k fd, x, iFk ij fuHkZj djrk gS ;g dsoy çkjafHkd vkSj vafre fLFkfr ij fuHkZj djrk gS 

nwjh dHkh Hkh _.kkRed vkSj 'kwU; ugha gks ldrh gS ;g _.kkRed] /kukRed vkSj 'kwU; gks ldrk gS 

;g c<+ ldrk gS ;k fLFkj jg ldrk gS ysfdu le; 

ds lkFk dHkh de ugh gks ldrk gS 

bldk ifjek.k le; ds lkFk ?kV ;k c<+ ldrk gS 

 

nks fuf'pr fcanq ds chp vuar nwfj;ka laHko gSa 

D;ksafd vuar iFk nks fuf'pr fcanqvksa ds chp laHko gSaA 

nks fuf'pr fcanqvksa ds chp foLFkkiu dk dsoy ,d eku 

laHko gSA 

 

B 2 2 2
ˆˆ ˆr x i y j z k= + + A 1 1 1

ˆˆ ˆr x i y j z k= + +

2 1 2 1 2 1
ˆˆ ˆr (x – x )i (y – y )j (z – z )k = + +

2s 3s

t = 0 t = t1 t = t2 

 

 

¼fujh{k.k çkjaHk½ ¼ykSVrs le;½ ¼vkxs c<+rs le;½ 

 

okilh fcanq 
•  ljy js[kk dk iFk 

SPOT LIGHT 

➢ ;fn dksbZ lfn'k viuh fn'kk dks ;kn`fPNd :i ls cnyrk gS] rks bls xzkQ ij ugha n'kkZ;k tk 

ldrk D;ksafd xzkQ ij bldh fn'kk dks vyx ugha fd;k tk ldrk gSA gkyk¡fd] ;fn lfn'k lh/kh 

js[kk  ds lkFk gS rks bls xzkQ ij fn[kk;k tk ldrk gS D;ksafd bldh nks vyx&vyx fn'kkvksa dks 

xzkQ ij /kukRed vkSj _.kkRed fpà ds lkFk igpkuk tk ldrk gSA 

 

DETECTIVE MIND 

foLFkkiu dk ifjek.k nwjh ds cjkcj ;k mlls de gks ldrk gS ysfdu dHkh Hkh nwjh ls vf/kd ugha gks ldrkA 

;kuh nwjh  |foLFkkiu| &   1  

 Z

X

Y

O

1 1 1A(x ,y ,z )

2 2 2B(x ,y ,z )
Ar

Br

r
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Example 1: ,d d.k ewy fcUnq ls izkjEHk gksdj X-v{k ds vuqfn'k fcUnq (20 m, 0) ij tkrk gS vkSj fQj mlh js[kk ds 

vuqfn'k fcUnq (–20 m, 0) ij ykSV vkrk gSA rks bl pDdj esa d.k }kjk r; dh xbZ nwjh rFkk foLFkkiu Kkr 

fdft,A 

 (1) 20, 20i−  (2) 60, 20i−   (3) 40, 10i−  (4) 40, 20i−  

Solution: nwjh = |OA|+|AC|= 20 + 40 = 60 m 

 C(–20,0)
A(20,0)

O(0,0) A(20,0)
N

W E

S

 
  r  = foLFkkiu = OA  + AC  = ˆ ˆ ˆ20i (–40i) (–20i)= =  
 

Example 2: fp=kuqlkj ,d dkj O ls D dh vksj iFk ij OABCD ds vuqfn'k xfr djrh gS rks r; dh xbZ nwjh rFkk dqy 

foLFkkiu D;k gksxk\ 

 (1) 13km, 17km (2) 17km, 5km  (3) 14km, 8km (4) 17km, 'kwU; 

 

N

W E

S

O

D

C B

A
8km

4km

4km1km

 
Solution:  nwjh  = |OA| |AB| |BC| |CD|+ + +  = 8 + 4 + 4 + 1 = 17 km = foLFkkiu = OA AB BC CD+ + +  
   = ˆ ˆ ˆ ˆ ˆ ˆ8i (–4j) (–4i) j 4i – 3j+ + + =  
    | r | = |foLFkkiu| = 2 2(4) (3)+  = 5 
  vr% foLFkkiu = 5 km, 370

 S of E 
 

Example 3:  ,d d.k fp= esa n'kkZ;s vuqlkj 10 ehVj f=T;k okys o`Ùk ds prqFkk±'k ij A ls B rd tkrk gSA iFk AB ds 

vuqfn'k foLFkkiu o nwjh dk ifjek.k rFkk foLFkkiu lfn'k o x- v{k ds eè; dks.k Kkr djkss\ 

 (1) 10 2, 5 , 45   (2) 5 , 10 2 , 30     

 (3) 10, 10 , 60   (4) 
5

5 2, , 45


 

 
O

B

A

î

ĵ

 

Solution: foLFkkiu = ˆ ˆAB OB– OA 10j –10i
→ → →

= =    

  |AB|
→

 = 2 210 10+ = 10 2 m 

  OBA ls tan = 
OA

OB
= 

10

10
= 1 

    = 45° 

  foLFkkiu lfn'k OA
→

vkSj x-v{k ds e/; dks.k = 90° + 45° = 135° 

  iFk AB dh nwjh = 
1

4
¼ifjf/k½ 

  = 
1

4
 (2R) m = (5) m 

Example 4:  ,d oLrq dk izkjfEHkd fLFkfr lfn'k rA = ˆˆ ˆ2i j 4k+ + gS rFkk vafre fLFkfr lfn'k rB = ˆˆ ˆ6i 9j – 2k+ gS, rks fLFkfr 
lfn'k esa ifjorZu ¼foLFkkiu½ Kkr djksA 

  (1) + + ˆˆ ˆ4i 8 j 6k  (2) + + ˆˆ ˆ2i 3j 5k  (3) + ˆˆ ˆ4i 8 j – 6k  (4) − + ˆˆ ˆ2i 3j 5k  

Solution: rc  = 
B Ar r – r = = ˆ ˆ ˆˆ ˆ ˆ ˆ ˆ ˆ(6i 9j – 2k) – (2i j 4k) 4i 8j – 6k+ + + = +  

SOLVED EXAMPLES 
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Example 5: ,d [kqys eSnku esa eksVj lkbfdy pkyd ,d ,sls iFk ds vuqfn'k xeu djrk gS tks izR;sd 500 m ds i'pkr 

60° dks.k ls ck;ha vksj ?kwerk gS] rhljs NBs o vkBosa eksM ij pkyd dk foLFkkiu Kkr dhft;sA izR;sd fLFkfr 

ds fy, pkyd }kjk r; fd;s x;s dqy iFk ls foLFkkiu ds ifjek.k dh rqyuk fdft,A 
Solution:  rhljs eksM+ ij 

  foLFkkiu = OA AB BC OC
→ → → →

+ + =  = 500 cos 60° + 500 + 500 cos 60° = O ls C rd 1000 ehVj 

  nwjh = 500 + 500 + 500 = 1500 m 

    
1000 2

1500 3
= =

foLFkkiu

njw h
 

 NBs eksM ij 

   pwafd izkjfEHkd o vafre fLFkfr;k¡ leku gS] 

  foLFkkiu = 0 rFkk nwjh = 500 ×  6 = 3000 m 

   
foLFkkiu

njw h

 = 
0

3000
 = 0  

  vkBosa eksM+ ij 

  foLFkkiu  = 2(500)cos  
 
 

60

2
 

  = 1000 × cos 30° 

  = 
3

1000 500 3m
2

 =  

  nwjh  = 500 × 8 = 4000 m 

    
foLFkkiu

nwjh

500 3 3
= =

4000 8
 

 

Example 6: ,d d.k ‘r’ f=T;k ds o`Ùkkdkj iFk ij ,d ifjØe.k 40 s esa iw.kZ djrk gS rks 2 min 20 s ds i'pkr d.k }kjk 

r; dh xbZ nwjh rFkk foLFkkiu Kkr dhft;sA 

 (1) 22r , 2r  (2) 11r ,2 2 r  (3) 22r , zero  (4) zero , zero 

Solution: iFk dh f=T;k = r 
  ,d ifjØe.k ds fy, vkorZdky = 40 sec 

  ifjØe.k dh dqy la[;k = 
140

40
 = 

7

2
 

  r; dh xbZ nwjh  = 2r × 
7

2
=

44

7
× r × 

7

2
 = 22r 

  ,d ifjØe.k eas d.k dk foLFkkiu 'kwU; gS  

  vr% d.k dk foLFkkiu = 2r 
 

Example 7: ‘R’ f=T;k dk ,d ifg;k èkjkry ij j[kk gS rFkk bldk] lEidZ fcUnq ‘P’ gSA ;fn ifg;k 
fcuk fQlys yq<+drk gqvk vkèkk pDdj iw.kZ djrk gS rks lEidZ fcUnq P dk foLFkkiu Kkr 

dhft;sA 

 (1) 2R 2 +  (2) 2R  (3) R2 2  (4) 
2R 4 +  

Solution: 

 

P

P'

foLFkkiu

1
x (2 R)

2
= 

   foLFkkiu = 2 2( R) (2R) + = 2R 4 +   

 

 

60º

60º

60º

60º

60º60º

60º

I

II,VIII

VII
VI

O

C III

500m

500m

500m

IV

V

A

B

 P

R
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3. pky rFkk osx (SPEED AND VELOCITY): 

3.1 pky% le; ds lkFk nwjh es ifjorZu dh nj dks pky dgrs gSa 

➢ ;g ,d vfn'k jkf'k gS  

➢ foek [MoL1T-1] 

➢ S.I: ehVj/lsdaM  

➢ C.G.S ek=d: cm/s 

➢ ,d xfreku d.k dh xfr dHkh Hkh _.kkRed ;k 'kwU; ugha gks ldrh gS] ;g ges'kk /kukRed gksrh gSA  

 

3.2 ,dleku pky: 

 ,dleku pky tc dksbZ xfreku d.k leku le;kUrjky esa leku nwjh r; djrk gS rks mldh pky ,dleku pky 

dgykrh gSA 

 ,dleku pky = 
njw h

le;
 

3.3 vleku pky ;k ifjorhZ pky:  

➢ ;fn dksbZ xfreku d.k leku le;kUrjkyksa esa vleku nwfj;k¡ r; djrh gS rks mldh pky vleku ;k ifjorhZ pky 

dgykrh gSA 

3.4 vkSlr pky: 
 oLrq }kjk r; dh xbZ nwjh vkSj mlesa yxs dqy le; ds vuqikr dks vkSlr pky dgrs gSaA  

 vkSlr pky = 
r; dh xb Z dyq  nwjh

njw h r; dju s e as yxk le;
  

 vFkkZr~ av

s
v

t


=


 

 
➢ ;fn d.k fHkUu&fHkUu ,dleku pky v1, v2, v3 ........v4, ls Øe'k% le;kUrjkyksa t1, t2, t3 ........tn esa xfr djrk gS rks vkSlr 

pky 

  vav = 1 2 3 nv v v .......v

n

+ + +
  (pky dk lekUrj ekè;) 

• ;fn d.k fHkUu&fHkUu nwfj;k¡ s1, s2, s3....sn dks Øe'k% v1, v2, v3.......vn pkyksa ls r; djrk gS rks vkSlr pky 

  vav = 

1 2 3 n

n

1 1 1 1
.........

v v v v
+ + + +

(pky dk gjkRed ekè;) 

 

3.5 rkR{kf.kd pky: 

 le; ds fo'ks"k {k.k ij d.k dh pky rkR{kf.kd pky dgykrh gSA  

 rkR{kf.kd pky v = 
t 0

s ds
lim

t dt →


=


 

 

➢ ;fn s r; dh xbZ nwjh gS vkSj v rkR{kf.kd pky gS rks 
ds

v
dt

=  Hkh, ds = vdt  

   t = t1 to t = t2 ds nkSjku r; dh xbZ dqy nwjh, 

2
2

1

1

s
t

t
s

ds vdt=   

DETECTIVE MIND 

rkR{kf.kd pky dks lkekU; :i ls xfr dgk tkrk gSA 
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➢ ,d d.k igys vk/ks le; ds fy, xfr v1 ds lkFk vkSj vxys vk/ks le; ds fy, xfr v2 ds lkFk ;k=k djrk gS] rks 

bldh vkSlr pky 
+1 2v v

2
 gksxh&  

 
3.6 osx: 

 foLFkkiu esa le; ds lkis{k ifjorZu dh nj osx dgykrh gSA 

➢ osx ,d lfn'k jkf'k gSA   

 ➢ foek: [M0L1T-1] 

 ➢  S.I. ek=d : ehVj/lSd.M 

 ➢ C.G.S. ek=d cm/s 

 ➢  fdlh oLrq dh xfr mlds osx ls ifjyf{kr gksrh gSA 

 
 lR;kiu:  

 ,d d.k ftlus oØ iFk ij çkjafHkd fcanq 'i' ls xfr 'kq: dh gS tSlk fd fp= esa fn[kk;k x;k gS 

 le; ij foLFkkiu t¾t1  gS  vkSj le; t2 ij foLFkkiu  gS vkSj bldk lacaf/kr fLFkfr 
1r  lfn'k çkjafHkd fLFkfr 'i' 

gS t ¾ t1 le; ij fLFkfr lfn'k  gS  vkSj le; 2t t=  ij fLFkfr lfn'k  gS  

 

1s 2s

1r 2r

DETECTIVE MIND 

pw¡fd r; dh xbZ nwjh dHkh ?kVrh ugha gS blfy, ifjorZu dh nj le; ds lkis{k dHkh Hkh _.kkRed ugha gksrh 

gS vkSj blfy, xfr dHkh Hkh _.kkRed ugha gksrh gSA 

SPOT LIGHT 

➢ foLFkkiu vkSj fLFkfr nks vyx&vyx lfn’k gSa ysfdu fLFkfr lfn’k esa ifjorZu vkSj foLFkkiu lfn’k 

esa ifjorZu ges'kk leku gksrs gSa blfy, le; ds laca/k esa mudh nj ¼osx½ Hkh leku gksrh gSA  

 

 

 

 
 

Y 

çkjafHkd 

fcanq 

t = t1 

t = t2 

x O 

z 

i 

P 

Q 



 
 

xfrdh 

  

  = le; varjky 
1t t= ls 

2t t=  ds chp fLFkfr lfn’k esa ifjorZu  

  = le; varjky t = t1 ls t = t2 ds chp fLFkfr lfn’k esa ifjorZu  

 f=Hkqt OPQ esa lfn'k ;ksx ds f=Hkqt fu;e dk mi;ksx djuk  

     

 iqu% f=Hkqt iPQ esa lfn'k ;ksx ds f=Hkqt fu;e dk mi;ksx djuk   

    

 mijksä vkjs[k esa  vkSj  f=Hkqt OPQ vkSj iPQ esa leku ifj.kkeh lfn'k 

 blfy, ge ;g fu"d"kZ fudky ldrs gSa fd fLFkfr lfn’k vkSj foLFkkiu lfn’k vyx&vyx lfn’k gSa ;fn xfr ds 

'kq#vkrh fcanq vkSj fLFkfr lfn’k dh mRifÙk vyx&vyx gSa ysfdu 

fLFkfr lfn’k  esa ifjorZu,  ges'kk foLFkkiu lfn'k  esa 

ifjorZu ds cjkcj gksrk gS,  

 vr%  

➢ ;fn xfr dk çkjafHkd fcanq vkSj fLFkfr lfn'k dh mRifÙk la;ksx 

¼vFkkZr leku gks tkrh gS½ rks fLFkfr lfn'k vkSj foLFkkiu lfn'k 

Hkh leku gks tkrs gSaA vr% mijksä vkjs[k esa ;fn 
ir = 0 rc 

1 1 2 2s r & s r= =   

 blfy, ;g osx dks ifjHkkf"kr djrk gSa  

  

 
3.7 ,dleku osx (fu;r osx): 

 tc d.k ds osx dk ifjek.k rFkk fn'kk nksuksa le; ds lkFk ifjofrZr uk gks rks mldk osx ,dleku osx dgykrk gSA 

,slk dsoy rHkh lEHko gS tc d.k ,d ljy js[kk esa fcuk fn'kk ifjofrZr fd;s xfr djsA 

 

3.8 vleku osx (ifjofrZ osx): 

 tc osx dk ifjek.k vFkok fn'kk ;k nksuksa le; ds lkFk ifjorhZ gks rks d.k dk osx vleku osx ;k ifjorhZ osx dgykrk gSA 

 

3.9 vkSlr osx: 

 xfreku d.k }kjk r; fd;k x;k dqy foLFkkiu vkSj 

mlesa yxs dqy le; ds vuqikr dks vkSlr osx dgrs gSaA 

 vkSlr osx = 
dyq  foLFkkiu

dqy le;
; 

av

r
v

t


=


 

 ,d d.k oØ iFk ij xfr dj jgk gS tSlk fd fp= esa 

fn[kk;k x;k gS tks çkjafHkd fcanq 'i' ls xfr 'kq: dj jgk 

gS le; t ¾ t1 ij bldk foLFkkiu s1 gS vkSj foLFkkiu 

le; t ¾ t2 ij s2 gS rks le; varjky ds nkSjku bldk 

vkSlr osx 

 t ¾ t1 ls t ¾ t2 dks lkFk funsZf'kr fd;k tk,xk s  or r  

 av av

s
v v s

t


=  


 

2s

2r

1 2r r r+  = 2 1r r r = −

1 2s s s+  = 2 1s s s = −

s r

r s

r s = 

DETECTIVE MIND 

 le; ds lkis{k foLFkkiu ;k fLFkfr lfn’k esa ifjorZu fd nj osx dgykrh gSaA 

  

Initial 

point 
i 

t=t
1
 

t=t
2
 

z 

O 
x 

y 

çkjafHkd fcanq 
P 

Q 
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3.10 rkR{kf.kd osx: 

 fdlh le; ds fo'ks"k {k.k ij d.k dk osx mldk rkR{kf.kd osx dgykrk gSA 

   

 rkR{kf.kd osx 
ds

dt
=  

 rkR{kf.kd osx ges'kk d.k }kjk vuqlj.k fd, tkus okys iFk ij Li'kZjs[kk ds lkFk funsZf'kr gksrk gSA 

   

➢ vc s  le; varjky ds fy, t = t1 ls t = t1 + t bruk NksVk gksxk fd ;g le; t ¾ t1 ij d.k dh ¼fcanq P½ fLFkfr ij 

iFk ds Li'kZjs[kk ds lkFk gksxkA 

➢  1&D xfr ds fy, /kukRed vkSj _.kkRed ladsrksa dk /;ku j[kk tk ldrk gS, 
ds

v
dt

=  ds :i esa O;ä fd;k tk ldrk 

gS 
ds

v
dt

=  

➢  osx dk ifjek.k pky gS vFkkZr  = vpky  

➢ 1&D xfr ds fy, 
ds

v ds vdt
dt

=  = . rks le; ls dqy foLFkkiu t = t1 to t = t2, 
2 2

1 1

s t

s t
ds vdt=    . 

➢ 1&D xfr ds fy, ;fn oLrq viuh xfr dh fn'kk dks myV nsrh gS rks osx viuk ladsr cny nsrk gS vkSj bls fuf'pr 

le; ij 'kwU; gksuk pkfg,A 

 
➢ ;fn xfr 1&D ¼vFkkZr~ oØ iFk dh xfr½ ugha gS rks mRØe.k fcanq ij d.k dk osx 'kwU; gks Hkh ldrk gS vkSj ugha HkhA 

mnkgj.k ds fy, ,d o`Ùkkdkj iFk ij xfrA 

➢ 1&D xfr esa] ;fn osx le; ds dk;Z ds :i esa fn;k tkrk gS] v ¾ f¼t½ rks le; ds dk;Z ds :i esa dqy foLFkkiu] s 

¾ f¼t½
ds

v
dt

= ( )ds f t dt =  gksxkA 

 blds nkSjku dqy foLFkkiu t = t1 to t = t2  

 ( ) ( )
2 2 2

1 1 1

s t t

2 1s t t
ds f t dt s s s f t dt=  − =  =     

➢ osx /kukRed] _.kkRed ;k 'kwU; gks ldrk gSA 

t 0

r dr
v Lim

t dt →


= =



DETECTIVE MIND 

 rkR{kf.kd osx dks dsoy osx dgk tkrk gSA 

t=t1 

t=t1+t 

 • 
P If t → 0 

t=t1 
• 
P 

Li’kZ 

+ V  – V  V = 0  

fn'kk dk O;qRØe 



 
 

xfrdh 

  

➢ ;fn osx le; ds lkFk yxkrkj cny jgk gS vFkkZr osx le; dk Qyu gS rks le; vkSlr osx

 

 

➢ ;fn nwjh ds lkFk osx yxkrkj cny jgk gS vFkkZr osx varfj{k ¼nwjh½ dk Qyu gS rks varfj{k vkSlr osx -  

  

➢ vkSlr xfr  | vkSlr osx | & 
vklS r pky

vklS r oxs

   1 

➢ tc dksbZ d.k fdlh iFk ij xfr dj jgk gksrk gS] rkR{kf.kd osx dk ifjek.k rkR{kf.kd osx ds cjkcj gksrk gSA 

➢ ,d d.k dh xfr fLFkj gks ldrh gS ysfdu osx ifjorZu'khy gks ldrk gSA 

 mnkgj.k: tc dksbZ d.k ,dleku o`Ùkh; xfr dj jgk gksrk gS rks mldh o`Ùkh; xfr ds çR;sd {k.k ds fy, mldh    

xfr fLFkj jgrh gS ysfdu osx gj {k.k cnyrk jgrk gSA 

➢  tc d.k ,dleku osx ls xfr djrk gS rks mldh rkR{kf.kd pky] rkR{kf.kd osx dk ifjek.k] vkSlr pky vkSj vkSlr 

osx dk ifjek.k lHkh leku gksrs gSaA 

 v = | | = vav= | | 

 

 
Example 8: ;fn ,d oLrq v = t3 + 2t ds osx ls xfr dj jgh gS] rks 1 o 2 lsd.M ds eè; vkSlr osx Kkr djksA 

   (1) 
9

m / s
2

 (2) 
27

m / s
4

  (3) 
12

m / s
5

  (4) 'kwU; 

Solution: As < vav > (vkSlr osx) = 
vdt

dx




 = 

vdt

dt




= 

2
3

1
2

1

(t 2t)dt

(dt)

+



 = 
27

4
m/s 

Example 9: ,d d.k xfr v1 ds lkFk dqy nwjh dk igyk vk/kk Hkkx r; djrk gSA 'ks"k ;k=k ds fy, ;g igys vk/ks le; esa v2 

dh xfr ls vkSj 'ks"k vk/ks le; esa v3 dh xfr ls pyrh gSA iwjh ;k=k ds nkSjku d.k dh vkSlr xfr Kkr fdft,\ 

 (1) 1 2 3

1 2 3

2v (v v )

2v v v

+

+ +
  (2) 1 2 3v v v

3

+ +
 

   (3) 1 2 3

1 2 3

2v v v

v v v+ +
 (4) 1 2 3

1 2 3

3v (v v )

v v v+ +
 

Solution:  

   

  vkSlr pky 
( )1 2 3

1 2 3

1 2 3

2v v vS

S S 2v v v
2v v v

+
= =

+ +
+

+

 

av t

vdt
v

dt
  =





av x

vdx
v

dx
  =





v
avv

SOLVED EXAMPLES 

 dBD =   v2tBC + v3tCD =   v2  

 v2t + v3t = S  t =  

A B C D 
• • 

v1 v2 v3 
• • 

dAB =  

tAB =  tBD = t (say) 

tBC =  tCD =  
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Example 10: ;fn ,d d.k izFke vkèkh nwjh v1 pky ls vkSj f}rh; vkèkh nwjh v2 pky ls r; djrk gS] rks bl ;k=k esa 

d.k dh vkSlr pky Kkr dhft;sA 

   (1) 1 2v v

2

+
  (2) 1 2

1 2

2v v

v v+
 

 (3) 1 2

1 2

v v

v v+
   (4) 1 2v v  

Solution: vavg. = 
1 2

s s

t t

+

+
 = 

1 2

2s

s s

v v
+

 = 1 2

1 2

2v v

v v+
  

   

O BA s s

1v 2v

1

1

s
t

v
= 2

2

s
t

v
=

 
  = v1 o v2 dk gjkRed ekè; (fHkUUk pky ls r; dh xbZ leku nwfj;ksa ds fy,) 
Example 11: ;fn ,d d.k izFke vkèks le; vUrjky esa v1 pky ls vkSj f}rh; vkèks le; vUrjky esa v2 pky ls xfr 

djrk gS rks ;k=k ds nkSjku bldh vkSlr pky crkb,A 

   (1) 1 2v v

2

+
  (2) 1 2

1 2

2v v

v v+
 

 (3) 1 2

1 2

v v

v v+
   (4) 1 2v v  

Solution: vavg = 1 2 1 2 1 2s s (v v )t v v

t t 2t 2

+ + +
= =

+
= dk lekUrj ekè; (leku le; eas r; dh xbZ nwjh ds fy,) 

 O BA

1s 2s

1v
2v

t t

 
Example 12: ,d dkj igys feuV esa 2.24 km h–1  osx ls] nwljs feuV esa 3.60 km h–1  rFkk rhljs feuV esa 5.18 km h–1  

osx ls xfr djrh gSA bu rhu feuV esa vkSlr osx dh x.kuk dhft;sA 

 (1) 1.33 km/h  (2) 2.25 km/h  (3) 3.67 km/h  (4) 'kwU; 

Solution: vkSlr osx = 
2.24 3.60 5.18

3

+ +
 

  = 3.67 kmh–1 (leku le; eas r; dh xbZ nwjh) 
Example 13: ,d i{kh 20 m/s osx ls 15 lSd.M rd mÙkj fn'kk esa mM+rk gS] og 5 lSd.M ds fy, :drk gS] rRi'pkr   

10 lSd.M rd 24 m/s osx ls nf{k.k fn'kk esa mM+rk gSA iwjh mM+ku ds nkSjku vkSlr pky o vkSlr osx dk 

ifj.kke Kkr fdft,A 

 (1) 18 m/s, 3 m/s (2) 12 m/s, 4 m/s (3) 9 m/s, 2 m/s  (4) 18 m/s, 2 m/s 

Solution: vkSlr pky = 
dyq  njw h

dyq  le;
 = 

20 15 24 10

15 5 10

 + 

+ +
 = 

540

30
 = 18 ms–1 

  vkSlr osx=
foLFkkiu

dyq  le;
= 

ˆ60j

30
 = ˆ2 j  

  vkSlr osx dk ifjek.k = ˆ|2j|= 2 m/s 

 



 
 

xfrdh 

  

Example 14: ljy js[kk esa xfr'khy d.k dk foLFkkiu fuEu }kjk fn;k tkrk gS  s = 4t2 + 5t- 6 ;gka s lseh esa rFkk t lSd.M 

esa gS rks Kkr fdft, % 

  (i) d.k dh izkjfEHkd pky   (ii) t = 4s ij pky 

  (1) 5 cm/s, 37 cm/s (2) 8 cm/s, 22 cm/s (3) 5 cm/s, 28 cm/s (4) 8 cm/s, 'kwU;  

Solution: (i) pky (v) = 
ds

dt
= 8t + 5   

   izkjfEHkd pky (vFkkZr t = 0 ij), v = 5 cm/s  

  (ii) t = 4s ij, v = 8(4) + 5  37 cm/s 

 

Example 15: tSlk fd fp= esa fn[kk;k x;k gS] ,d lkbfdy pkyd le; t esa A ls D rd ,d o`Ùkkdkj VªSd ij pyrk 

gSA lkbfdy pkyd dh vkSlr xfr vkSj vkSlr osx D;k gS\ 

 

  (1) 
2 r r 2

,
t t


  (2) 

3 r r
,

t 2 t


  (3) 

2 r 2 2r
,

t t


 (4) 

3 r r 2
,

2t t


 

Solution: t le; esa r; dh xbZ nwjh = ABCD = 
3 r

2


 

  vkSlr pky  = 
3 r / 2

t

 3 r

2t


=  

  t le; esa foLFkkiu = AD = 
2 2r r r 2+ =  

  vkSlr osx = r 2

t
 

 

Example 16: fiaM+ ,d gh fn'kk esa osx v1 ds lkFk s1 vkSj v2 ds lkFk s2 dh nwjh r; djrk gSA fiaM ds vkSlr osx dh 

x.kuk djsaA 

 (1) 1 2 1 2

1 2 2 1

(s s )v v

s v s v

+

+
 (2) 1 2 1 2

2 2 1 1

(s s )v v

s v s v

+

+
 (3) 2 2 1 1

1 2 1 2

s v s v

(s s )v v

+

+
 (4) 1 2 2 1

1 2 1 2

s v s v

(s s )v v

+

+
 

Solution: nwjh (s1) ds fy, fy;k x;k le; t1 = s1/v1 

  nwjh (s2) ds fy, fy;k x;k le; t2 = s2/v2 

  dqy r; dh xbZ nwjh = s1 + s2 ; 

  dqy le; = t1 + t2  

   vkSlr osx  

  = 1 2 1 2

1 2 1 1 2 2

s s s s

t t (s / v ) (s / s )

+ +
=

+ +
 

  = 1 2 1 2

1 2 2 1

(s s )v v

s v s v

+

+
 

 

B 

C A 

D 



 

HkkSfrd foKku  

 

4.  Roj.k (ACCELERATION): 

➢ oLrq ds osx esa ifjorZu dh nj dks Roj.k dgrs gSA 

➢ ;g lfn'k jkf'k gS rFkk bldh fn'kk osx esa ifjorZu dh fn'kk ds leku gksrh gS (osx dh fn'kk esa ugh) 

➢ foeh; lw=  [M0L1T-2]    

➢ ek=d : ehVj / lsd.M 2(S.I.), cm/s2(C.G.S.) 

 

4.1 ,dleku Roj.k  

➢ tc Roj.k dk ifjek.k rFkk fn'kk nksuksa fu;r jgrs gS rks ,sls Roj.k dks ,dleku Roj.k dgrs gSaA  

 

4.2 vleku Roj.k 

➢ tc Roj.k dk ifjek.k vFkok fn'kk vFkok nksuksa fdlh vU; HkkSfrd jkf'k ds lkis{k ifjofrZr gks rks bls ifjorhZ ;k 

vleku Roj.k dgrs gSaA  

➢ tc dksbZ d.k ,dleku Roj.k ls xfreku gks rks mldk iFk ljy js[kk vFkok ijoy;kdkj gks ldrk gSA 

 

 

¼fu;r Roj.k½ (a) 

¼ljy js[kk esa xfr½   

 

V

a g= a g= a g=

a g=

ijoyf;d iFk 

 

 

4.3 vkSlr Roj.k 

➢ vkSlr Roj.k dqy osx esa ifjorZu rFkk dqy le; dk vuqikr gksrk gSA 

 2 1
av

v – vv
a

t t


= =

 
 

 

4.4 rk{kf.kd Roj.k 

➢ le; ds fo'ks"k {k.k ij d.k dk Roj.k rkR{kf.kd Roj.k dgykrk gSA  

 = 
t o

v dv
a Lim

t dt →


= =


 

➢ osx dk izFke vodyt ;k le; ds lkis{k osx esa ifjorZu dh nj dks rkR{kf.kd Roj.k dgrs gSaA 

 
2

2

dv d r
a

dt dt
= =   dr

As v
dt

 
= 

 
 

➢ fLFkfr lfn'k dk f}rh; vodyt rkR{kf.kd Roj.k dgykrk gSA 



 
 

xfrdh 

  

 

 

4.5 osx esa ifjorZu (Velocity Change) 

 

➢ 
dv dv

a or a
dt dt

= = dv adt =
v t

u 0
dv adt =   ges'kk ykxw gksrk gS ;k rks fLFkj ;k ifjorZu'khy gksrk gS  

 
t

0
v u adt − =    

 
v t

u 0
dv a dt =  v u at − = v u at = +    dsoy rHkh ykxw gksrk gS tc a fLFkj gks 

DETECTIVE MIND 

➢ ;fn dksbZ d.k fojke voLFkk ls fu;r Roj.k ds vUrxZr xfr izkjEHk djrk gS rks mldk iFk ljy 

js[kh; gksrk gSA 

➢ tc dksbZ d.k ifjorhZ osx ls xfreku gks rks ml ij vko';d :i ls Roj.k fØ;k'khy gksrk gSA 

➢ tc d.k ljy js[kk esa ,dleku pky ls xfreku gks rks Roj.k fØ;k'khy ugha gksrk gSA 

➢ tc d.k oØh; iFk ij ,dleku pky ls xfreku gks rks ml ij Roj.k fØ;k'khy gksrk gSA 

 mnkgj.k %& ,dleku o`Ùkh; xfr 

➢ tc d.k ,dleku osx ls xfr'khy gks rks mldk iFk ljy js[kk gksrk gS rFkk Roj.k vuqifLFkr 

gksrk gSA 

➢ tc dksbZ d.k ifjorhZ pky ls xfreku gks rks ml ij vko';d :i ls Roj.k fØ;k'khy gksrk gSA 

➢ vkSlr Roj.k lfn'k dh fn'kk osx esa ifjorZu lfn'k dh fn'kk ds leku gksrk gSa 

➢ osx dk fpUg (+ve ;k –ve) d.k dh xfr dh fn'kk dks iznf'kZr djrk gS tcfd Roj.k dk fpUg dsoy 

Roj.k dh fn'kk dks iznf'kZr djrk gSA 

➢ ;fn osx rFkk Roj.k ds fpUg leku gks rks osx dk ifjek.k c<rk gS vFkkZr d.k Rofjr gksrk gSA tcfd 

fpUg foifjr gks rks osx dk ifjek.k ?kVrk gS vFkkZr d.k esa eUnu gksrk gSA 

➢ fojke og voLFkk gS tc bldk osx rFkk Roj.k nksuksa 'kwU; gksrs gSA  

➢ {kf.kd fojke og voLFkk gS tc d.k viuh fn'kk ifjofrZr dj ysrk gS rFkk osx 'kwU; ,oa Roj.k v'kwU; 

gksrk gSA 

osx esa ifjorZu 

 

dsoy fn’kk esa ifjorZu pky o fn’kk nksuksa esa ifjorZu 

 vkSj  lekUrj 

vFkok izfrlekUrj 

 = 0° o 180° 

⊥  

 i.e.  = 90° 
  0°]90°] ds vykok dksbZ eku gS 

 180°   ¼0°] 90°½→ Rofjr fn'kk 

  ¼90°] 180°½ → ean fn'kk 

ifjorZu  
 

 

dsoy pky esa ifjorZu 

¼Rofjr xfr½ ;k 
 = 0° 

 
 

 = 180° 

 

a cos  

a sin  

 
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➢  
ds

v
dt

=
ds

v
dt

 =  (1&D xfr fd fLFkrh esa) 

 
t

0
ds vdt =   ( )

s t

0 0
ds u at dt = +   

 
21

s ut at
2

 = +   ;fn a fu;rkad gS rks ;ksX; gksxkA 

➢ ,d d.k lh/kh js[kk iFk ij py jgk gS ftldk çkjafHkd osx t ¾ 0 ij gS vkSj le; t ¾ t ij vafre osx foLFkkiu s 

djus ds ckn v gS, 

 
dv

a
dt

=  
dv

a
dt

=  (v = 1&D xfr esa osx)  

  
dv ds

a
dt ds

 = ( ;gk¡ s 1&D xfr esa foLFkkiu gS) 

 
ds dv

a
dt ds

  =
dv

a
ds

 =
v s

u 0
vdv ads = 

2 2
s

0

v u
ads

2 2
 − =   ;k rks Roj.k ges'kk ykxw gksrk gS 

 fLFkj ;k ifjorZu'khy 

 
2 2

s

0

v u
ads

2 2
 − =   

 vxj a ¾ fLFkj 
2 2

s

0

v u
a ds

2 2
 − = 

2 2

t

v u
a s

2 2
 − =

2 2v u 2as − =   

➢ ,d d.k }kjk n osa lsdaM esa 1&D xfr esa foLFkkiu: ¼;fn a ¾ fLFkj½ 

 
dx

V
dt

=   dx v dt=   

  
n

n 1

s t n

s t n 1

dx (u at)dt
−

=

= −

+   

  Sn–Sn-1 = u[n–n + 1] + 
1

2
a[n2–(n–1)2] 

  thn

1
S u a

2
= + (n2 – n2 – 1 + 2n) 

 ( )= + −th
n

a
S u 2n 1

2
 dsoy rHkh ykxw gksrk gS tc 'a' fLFkj gks 

➢ mijksä lehdj.k dks ykxw djus ds fy, ge xfr dh js[kk ds lkFk nks laHkkfor fn'kkvksa esa ls fdlh ,d dks /kukRed 

vkSj nwljs dks =.kkRed ekurs gSaA Kkr iSjkehVj dk mi;ksx mfpr ladsrksa ds lkFk fd;k tkrk gS tcfd vKkr iSjkehVj 

ds ladsr dk vuqeku yxkdj mi;ksx ugha djuk pkfg,A 

➢  osx dk fpà ¼+ve ;k &ve½ xfr dh fn'kk dks n'kkZrk gS ysfdu Roj.k dk fpà Roj.k dh fn'kk dks n'kkZrk gSA 

➢  ;fn osx vkSj Roj.k nksuksa ds fpUg leku gSa] rks osx dk ifjek.k ¼vFkkZr~ xfr½ c<+ jgk gS vkSj ;fn nksuksa ds foijhr fpUg 

gSa] rks osx dk ifjek.k ¼vFkkZr xfr½ ?kV jgk gSA 

  
 

(-) a (+) v 

eanu 

(-) v (+) a 

xfr esa deh 

xfr esa deh 

xfr esa o`f) 

(+) v 

(+) a 

xfr esa o`f) 

(-) v 

(-) a 

Roj.k Roj.k 

eanu 



 
 

xfrdh 

  

➢ ifjofrZr Roj.k ds iz’uksa dks dSls gy djsa 
(i) ;fn Roj.k dks osx ds Qyu ds :i esa fn;k tkrk gS] vFkkZr a ¾ f¼v½ rks dk;Z le; ds :i esa osx b gksxk 

  
dv

a
dt

= and a = f(v) ( )
dv

f v
dt

 =  

 ( )dv f v dt =  
2

1

v t

u t
dv dt =  , tgk¡ u, t1 le; ij o v, t2 ij osx gSa 

(ii) ;fn fn, x, Roj.k dk foLFkkiu dk Qyu] a = f(s) rks Qyu ds osx dk foLFkkiu gksxk 

 
vdv

a
ds

=  and a = f(s)  

 ( )
vdv

f s
ds

 = ( )
2

1

v s

u s
vdv f s ds =  , tgk¡ s, foLFkkiu s1 ij osx gSa o s2 foLFkkiu ij v osx gSa 

 
 

5. fu;r Roj.k ls ljy js[kh; xfr (MOTION IN STRAIGHT LINE WITH CONSTANT ACCELERATION)  

 xfr ds lehdj.k rHkh mfpr tc Roj.k fu;r gks 

 ➢ v = u + at  ➢  s = ut + at2  ➢  v2 - u2 =2as  

 ➢  s = vav t = t  ➢ 21
s vt at

2
= −   ➢ sn – sn–1 = sn

th = u + a(2n-1)  

 ➢ bu lHkh lehdj.kksa dk mi;ksx f}foeh; xfr esa lfn'k :Ik esa fd;k tk ldrk gSA 

 

5.1 fojkekoLFkk esa vkus ls iwoZ r; dh xbZ nwjh rFkk fojkekoLFkk esa vkus esa yxk le;: 

➢  u osx ls xfreku dksbZ fi.M eanu vkjksfir djus ij s nwjh r; djds :d tkrk gSA ;fn leku fi.M nu osx ls xfreku 

gks rks leku eanu vkjksfir djus ij og n2s nwjh r; djds :dsxkA 

 As v2 = u2 - 2as  0 = u2 - 2as  s =   [a fu;r gS] 

 vr% u dks n xquk djus ij s, n2 xquk gks tkrk gSA 

➢  fojkekoLFkk esa vkus esa yxk le; (Stopping time) :  v = u – at  0 = u -at  t =   [a fu;r gS] 

 vr% u dks n xquk djus ij t, n xquk gks tkrk gSA 

 

5.2 izfrfØ;k le; (Reaction Time): 

 ;g isz{k.k o fu"iknu (execution) ds eè; dk le; gSA 

➢  izfrfØ;k le; ds nkSjku oLrq fu;r osx ls xfr djrh gSA 

1

2

(u v)

2

+ 1

2

2u

2a
2s u

u

a
t u

DETECTIVE MIND 

➢ tc V = f(x) o V = f(t)  

 

➢ 

 

 

 



 

HkkSfrd foKku  

 

 

 

Example 17: 
2ˆ ˆv ti t j= +  fn;k x;k gS pky esa ifjorZu dh nj Kkr dhft,A 

  (1) 

2

2

1 2t

1 t

+

+
  (2) 

+

+

2

2

1 t

1 t
  (3) 

+

2

2

t

1 t
  (4) 

+

+

2

2

1 t

1 2t
 

Solution: 
2ˆ ˆv ti t j= +  = 2 4 2|v| t t t 1 t= + = +  

  pky ifjorZu dh nj = 
d(v)

dt
 = 

21 t+ × 1 + 
1

2
(1 + t2)–1/2 × 2t2 = 

21 t+ + 

2

2

t

1 t+
= 

2

2

1 2t

1 t

+

+
  

 

Example 18: ,d d.k dk osx v= (2t2
 -4t + 3) m/s gS] tgk¡ t lsd.M esa le; gSA bl d.k dk t = 2 lsd.M ij Roj.k Kkr 

djksA 

 (1) 8 m/s2  (2) 4 m/s2  (3) 2 m/s2  (4) 'kwU; 

Solution: Roj.k (a) = 
dv

dt
= 

d

dt
(2t2 – 4t + 3) = 4t – 4 

  vr% t = 2s ij Roj.k a = (4 x 2) – 4 =4 m/s2 

Example 19: (i) ;fn s = 2t3 + 3t2 + 2t + 8 rks og le; Kkr dhft, tc Roj.k 'kwU; gksrk gSA  

  (1) t = 1 s     (2) t = 0.5 s 

  (3) t = 4 s     (4) Roj.k 'kwU; ugha gks ldrk  

 (ii) d.k (t = 0 ls izkjaHk) dk osx le; ds lkFk v = 4t ds vuqlkj ifjofrZr gksrk gSA t = 2 ls t = 4 s ds eè; 

d.k ds foLFkkiu dh x.kuk dhft, A  

 (1) 12 m  (2) 24 m  (3) 36 m  (4) 'kwU; 

Solution: (i)  V = 
ds

dt
= 6t2 + 6t + 2 

    a = 
dv

dt
= 12t + 6 = 0 

    t  = 
1

–
2

 tks fd vlaHko gS  

   blfy,] Roj.k dHkh Hkh 'kwU; ugh gks ldrkA 

  (ii)  
ds

dt
= v  s = v dt = 

4

2

4tdt  = 
42

2
2t 

 
  

   = 2(4)2  – 2(2)2 = 32 – 8 = 24 m 

 

t = 0 t = dt t = t 

u = u u = u u = 0 

a 

s1 s 

 

;gk¡ 

t = 0 → voyksdu dk le; 

t = dt → czsd yxkus dk le; 

¼le; dh çfrfØ;k½ 

t = t → dkj vkjke ls vkrh gS 

s → jksdus dh nwjh 

SOLVED EXAMPLES 



 
 

xfrdh 

  

Example 20: èkukRed x v{k dh fn'kk esa xfr'khy d.k dk osx v = a x ds vuqlkj ifjofrZr gksrk gS] tgk¡ a ,d èkukRed 

fu;rkad gSA eku yhft;s fd t = 0 ij d.k dh fLFkfr x = 0 gSA Kkr dhft;s - 

  (i) d.k ds osx rFkk Roj.k dh le; ij fuHkZjrk 

  (1) v  t2 ; a  t  (2) v  t ; a  t0  (3) v  t0 ; a  t0 (4) v  t1/2 ; a  t–1/2 

  (ii) d.k }kjk iFk ds izFke s ehVj nwjh r; djus esa yxs le; esa d.k dk vkSlr osxA 

  (1) a s   (2) 
s

a
2

  (3) 
s

a
4

  (4) 
s

a
3

 

Solution: (i) V = a x   
dx

dt
= a x  

x

0

dx

x
  = 

t

0

a dt     

     x = 
2 2a t

4
 

   osx v = 
dx

dt
= 

22a t

4
 = 

1

2
a2t  

   Roj.k (a) = 
dv

dt
 = 

2a

2
 

  (ii)  izFke s nwjh r; djus esa yxk le; 

   x = 
2 2a t

4
  s = 

2 2a t

4
   t = 

2

4s

a
    vav = 

s

t
 = 

2

s

4s

a

 = 
a s

2
 

Example 21: ,d oLrq 2ˆ ˆ2i 3t j+  ds osx ls xfr dj jgh gSA rc 2 lsd.M i'pkr bldk vkSlr Roj.k Kkr fdft,A 

  (1) ˆ ˆ6i 6j+   (2) ˆ3 i   (3) ˆ6 j    (4) ˆ ˆ–6i 6j+  

Solution: As < a > ( vkSlr Roj.k) 

  < a > = 
v
t


=



osx e s ifjoruZ  

le; vra jky
  

  v
çkjfEHkd

 = ˆ ˆ2i 0j+ , ˆ ˆv 2i 12j= +
vafre

    

  blfy,, = ˆ ˆv v – v 0i 12j = = +
vfa re çkjfEHkd

  < a > = ˆ ˆ0i 6j+  

Example 22: ,d d.k ljy js[kk OX ds vuqfn'k xfr'khy gSA fdlh {k.k t (lsd.M es) ij d.k dh O fcUnq ls nwjh x (ehVj 

esa) dk eku fuEu izdkj gS x = 10 + 6t2 – 2t3  d.k fojkekoLFkk esa vkus ls iwoZ fdruh nwjh r; djsxkA 

 (1) 4 m    (2) 8 m    (3) 16 m   (4) 24 m 

Solution: t = 0 ij x dk izkjfEHkd eku x1 = 10m 

  osx v = 
dx

dt
= 12t – 6t2 

  a = 12 – 12t 

  tc a = 0, t = 1 

  t = 1s ij x dk vafre eku, x2= 10 + 6 – 2 = 14 

  r; nwjh = x2 – x1 = 14 – 10 = 4m 

Example 23: fn;k x;k gS  ˆ ˆv 3i 4 j= + rFkk ˆ ˆa i j= + . rc pky esa ifjorZu nj Kkr dhft,A 

  (1) 22
m / s

3
  (2) 24

m / s
3

  (3) 27
m / s

5
  (4) 'kwU; 

Solution: a  dk v  dh fn'kk esa iz{ksI; = pky esa ifjorZu dh nj = a·v  

  = a·v

|v|
= 

3 4

5

+
= 

7

5
m/s2. 



 

HkkSfrd foKku  

 

Example 24: ,d d.k 5 m f=T;k ds o`Ùkkdkj ekxZ ij 5 m/s dh fu;r pky ls xfreku gS tc og v)Z pØ iw.kZ djrk 

gS rks bldk vkSlr Roj.k Kkr dhft;sA 

 (1) 2m / s
5


  (2) 210

m / s


  (3) 2m / s
10


  (4) 'kwU; 

Solution: osx esa ifjorZu = 2v sin 
2


 = 2v sin 

180

2
= 10 m/sec 

  blds }kjk fy;k x;k le;  = 
r

v


= 

5

5


=     aavg = 

10


 

 

Example 25: nks dkjsa ,d nkSM+ izfr;ksfxrk esa fojkekoLFkk ls ljy js[kk esa Øe'k% 2m/s vkSj 4m/s ds osx ls xfr izkjEHk 

djrh gSA muds Roj.k Øe'k% 2m/s2 vkSj 1m/s2 gSA ;fn os nksuks leku le; esa nkSM+ iwjh djrh gS rks muds 

}kjk r; iFk dh yEckbZ Kkr djsaA 

 (1) 4 m    (2) 8 m    (3) 16 m   (4) 24 m 

Solution: ekuk nksuksa dkjs leku fLFkfr ij leku le; t esa igqaprs gS rc  s = ut + 21
at

2
 

  çFke dkj ds fy, :  ( ) 21
4t 1 t

2
 +  

  f}rh; dkj ds fy,: ( ) 21
2t 2 t

2
+  

  mijksDr lehdj.kksa dks cjkcj j[kus ij 4t = 2t + t2 

     t   = 4  s  

  t dk eku j[kus ij 

  s = 4(4)+ (1)(4)2 = 16 + 8 = 24 m 
 
Example 26: ,d d.k ,dleku Roj.k a ls ljy js[kk esa xfr'khy gSA d.k dk izkjfEHkd osx 'kwU; gSA izFke 's' nwjh esa d.k 

dk vkSlr osx Kkr dhft;sA 

 (1) 
as

4
   (2) as   (3) 

as

2
   (4) 

a

2s
 

Solution: 21
s at

2
=   

2

2

s 1
as

2t
 =        vkSlr osx = 

s

t
 = as

2
 

 

Example 27: ,d jsyxkM+h 20 km/h  dh pky ls IysVQkeZ dh vksj tkrh gS rFkk ,d fpfM+;k IysVQkeZ ij ,d [kEHks ij 

cSBh gSA tc jsyxkM+h] [kEHks ls 2 km dh  nwjh ij gksrh gS] rks mls czsd yxkdj ,d leku eanu mRiUu djrs 

gSa vkSj Bhd mlh le; fpfM+;k 60 km/hr dh pky ls jsy dh vksj mMrh gS rFkk Vsªu ds lcls utnhd fljs 

dks Nwdj okil [kEHks dh rjQ vkrh gS fQj ;gh izfØ;k viukrh gS] rks Vsªu ds :dus ls igysa fpfM+;k }kjk 

r; dh xbZ nwjh dk eku Kkr dhft;sA  

 (1) 9 km  (2) 12 km   (3) 24 km   (4) 64 km 

Solution: Vsªu ds eanu ds fy;sv2 = u2 + 2as 

     0 = (20)2 + 2(a)(2)  a =  – 100 km/hr2 

  Vsªu dks :dus esa yxk le; v = u + at   0 = 20 - 100t   t = 
1

5
hr 

  fpfM+;k ds fy;s] pky speed = 
njw h

le;
   sB = vB x t = 60 x 

1

5
= 12 km. 

 



 
 

xfrdh 

  

Example 28: ,d Vªsu fojkekoLFkk ls izkjEHk gksdj 2.0 m/s2 ds fu;r Roj.k ls vkèkk feuV rd xfr djrh gSA rc Vªsu 

ij czsd yxkus ij og ,d feuV esa fojkekoLFkk esa vk tkrh gSA  

  (i) rc Vªsu }kjk izkIr vfèkdre pky gksxh %  

  (1) 24 m/s  (2) 32 m/s   (3) 60 m/s   (4) 90 m/s  

  (ii) Vªsu ds }kjk r; fd xbZ dqy nwjh gksxh % 

  (1) 600 m  (2) 900 m  (3) 1200 m   (4) 2700 m 

  (iii) vfèkdre pky dh vkèkh pky ij Vªsu dh fLFkfr gksxhA 

  (1) 1250 m   (2) 2250 m   (3) 960 m   (4) 3600 m 

Solution: (i)  vfèkdre pky  v = u + at 

   v = 2 × 30 = 60 m/sec 

  (ii)  bl le; esa r; dh xbZ nwjh  s1 = 
1

2
× 2 × (30)2 = 900 m 

   eanu   v = u – at  60 = 60 a  a = 1 

   eanu le; esa r; dh xbZ nwjh 

   s2 = 60 × 60 – 
1

2
1 × (60)2 

   s2 = 1800 m 

   dqy nwjh = 900 + 1800 = 2700m = 2.7 km 

  (iii) Vªsu dh fLFkfr tc pky vkèkh gks 

   
2v

4
= 0 + 2 × 2 × x1    x1 = 225m 

   eanu   
23v

4
= 2 × 1 × x2  x2 = 1350 

   vr% vkèkh pky ij nwjh = 1350 + 900 = 2250 m = 2.25 km 

 

Example 29: ,d pkyd czsd yxkus esa 0.20 lsd.M dk le; ysrk gS tc mls vko';drk gksrh gSA ;fn og dkj dks 54 

km/h ls pykrk gS rFkk czsd 6.0 m/s2 ls eafnr djrs gSA dkj }kjk r; dh xbZ nwjh Kkr djsA tc mls czsd 

yxkus dh vko';drk gksrh gSA 

 (1) 5.4 m   (2) 18.6 m   (3) 21.75 m   (4) 32.5 m 

Solution: izfrfØ;k le; = 0.20 sec  osx = 54 km/hr = 15 m/s 

  Roj.k = 6 m/sec2 

  0.2 sec esa r; dh xbZ nwjh = 15 × 0.2 = 3 m 

  Roj.k ds nkSjku r; dh xbZ nwjhA 

    152 = 2 × 6 × X  x = 18.75 m 

  dqy nwjh = 21.75 m 

 

Example 30: ,d xksyh ydMh ds r[rs ls xqtjus ij vius izkjfEHkd osx dk (1 – 1/n) Hkkx [kks nsrh gS rks r[rksa dh og 

U;wure la[;k Kkr dhft;s ftuls xqtjus ij xksyh fojkekoLFkk esa vk tk;sA 

 (1) 
 

+  
 

2

1

n – 1
1

n

  (2) 2

1

n – 1
1 –

n

 
 
 

 (3) 
+ 

 
 

2

n

n 1
1 –

n

 (4) 
+ 

+  
 

2

1

n 1
1

n
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Solution: xqVds dh eksVkbZ = t 

  xksyh dk eanu 

   

2
n – 1

n

 
 
 

v2 = v2 – 2at 

   a = 
2v

2t

2
n – 1

1 –
n

  
     

 

  vko';d xqVdks dh la[;k =  

  rc   0 = v2 – 2a (t)   = 2

1

n – 1
1 –

n

 
 
 

 

 

Example 31: ,d dkj fojkekoLFkk ls izkjEHk gksdj 2 m/s2 ds fu;r Roj.k ls xfr djrh gqbZ izFke 100 ehVj t1 le; esa 

r; djrh gS rFkk vxys 100 ehVj t2 le; esa r; djrh gSA rc t1 rFkk t2  dk vuqikr Kkr dhft,A 

 (1) 1 : 3   (2) 1 : 2   (3) 1: 2 1−   (4) 1 : 2 2 1−  

Solution: a = 2 m/sec2 

  1st 100 m ds fy, t1 = 2 100

2

  = 10 

  t1 + t2 = 2 100

2

  = 10 2  

  t2 = 10( 2 – 1)  t1 : t2 = 1 : ( 2 – 1) 

 

Example 32: ,d dkj fojkekoLFkk ls izkjEHk gksdj 5 m/s2 ds fu;r Roj.k ls xfr dj jgh gSA izFke 5 lsd.M esa r; dh 

xbZ nwjh x1 rFkk vxys 5 lsd.M esa r; dh xbZ x2 rFkk vxys 5 lsd.M esa r; dh xbZ nwjh x3 gSA rks x1 : x2 : 

x3 gksxkA 

 (1) 1 : 4 : 9  (2) 1 : 1 : 1  (3) 1 : 3 : 5  (4) 2 : 3 : 5 

Solution: a = 5 m/sec2 

  x1= 
1

2
× 5 × (5)2 = 

125

2
 

  x2 = 
1

2
× 5  × (10)2 – x1 = 

500

2
– 

125

2
 = 

375

2
  

  x3 = 
1

2
 × 5 × (15)2 – x1 – x2 = 

625

2
 

  x1 : x2 : x3 = 1 : 3 : 5 



 
 

xfrdh 

  

6.  vkjs[kh; Hkkx (GRAPHICAL SECTION): 

6.1 xzkQ: nks pjksa ds chp laca/k dks nks rjg ls O;ä fd;k tk ldrk gS 

  

 (i)

 

chth; :i ls ;k lehdj.k y = f(x) }kjk  (ii)  js[kkadu

 

 

 

mnkgj.k:  y = x2 x  ± 2 ij y dk eku Kkr fdft, 

 gy:   chft; fof/k: yx = ± 2 = (± 2)2 = 4 

    vkjs[kh; fof/k: xzkQ dks ns[kus ij x = ± 2 gks rks y = 4 izkIr gksrk gSa  

 xzkQ:  nks pjksa ds chp laca/k dk T;kferh; fu:i.kA 

 

6.2  nwjh le;&xzkQ:  

➢ t ¾ t1 vkSj t ¾ t2 ij nwjh & le; xzkQ dks feykus okyh lh/kh js[kk dk <yku le; ds laca/k esa ifjorZu dh vkSlr 

nj nsrk gS ;kuh le; varjky t ¾ t1 ls t ¾ t2 ds fy, xfr vkSj r; fd  nwjh ij fdlh Hkh fcanq ds Li'kZjs[kk dk 

<yku cuke le; xzkQ fdlh Hkh fcanq t ¾ t1 ij ,d d.k dh rkR{kf.kd pky nsrk gSA 

  

 

➢ nwjh&le; xzkQ ds {ks= dk dksbZ HkkSfrd egRo ugha gSA 

➢  le; dHkh Hkh _.kkRed ugha gks ldrkA 

      

s1 

s2 

s 

t = t1 t = t2 
 

vkSlr xfr = 
∆𝑠

∆𝑡
 =  

𝑠2−𝑠1

𝑡2−𝑡1
  = tan  

t 

s 

t1 
 

rkR{kf.kd xfr = 
ds

dt
 = tan  

t 

s 

t 
0 

(i) 

As t→ c<+rh gS 

s → fu;r 

s-t xzkQ dk <yku = 0 

vr% pky = 0 

vr% d.k fLFkj gSa 

s1 

t1 t2 

s 

t 
0 

t → c<sxk 

s → c<sxk 

<yku fLFkj gSa 

vr% tan =  fu;r 

 pky fu;r gSa 

(ii) 
 

s 

t 
0 t1 t2 

blh rjg 

 t → c<sxk, s→c<sxk 

<yku)at  < <yku)at  

tan1)at  < tan2)at  

 pky)at < pky)at  

vr% pky c<sxh 

(iii) • 

• 

1 2 

y 

x 

y = x2 

x = -2 x = 2 

4 

y 

x 

y = f(x) 
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6.3 foLFkkiu&le; xzkQ: 

s 

t 
0 

 

t1 t2 

2 

1 

blh rjg 

 t → c<sxk, s→ c<sxk 

<yku)at > <yku)at  

tan1)at  > tan2)at  

 pky)at > pky)at  

vr% <yku ?kVsxk 

vr% pky de gksxh 

(iv) 

• 
• 

s 

t 
0 t2 t1 

s1 

s2 

xzkQ laHko ugh gSa 

blh rjg 

 t → c<sxk 

s→?kVsxk 

(v) 

s 

t 
0 t2 t1 

s1 

s2 

xzkQ laHko ugh gSa 

blh rjg 

 t → c<sxk 

s→?kVsxk 

(vi) 

s 

t 
0 t1 

xzkQ laHko ugha gS tc d.k  

,d le; esa rhu vyx txg ij gS 

(vii) 

s3 

s2 

s1 

s 

t 
0 t 

xzkQ le; t ds :i esa fu;r laHko gks 

gS ysfdu nwjh  c< jgh gS A 

(viii) 

s 

t 
0 

(ix) 

le; t _.kkRed gks rks xzkQ ugh gSa 

s1 

t1 

s 

t 
0 

(x) 

nwjh s _.kkRed ds :i esa xzkQ laHko ugha gSA 

s1 

t1 

SPOT LIGHT 

➢ nwjh le; xzkQ dks ns[kdj ge d.kksa }kjk vuqlj.k fd, x, iFk ds ckjs esa crk ugha ldrs gSa ;k 

ge iFk ds ckjs esa ;g ugha crk ldrs gSa fd ;g lh/kk jkLrk gS ;k oØ iFk gSA 



 
 

xfrdh 

  

➢ t ¾ t1 vkSj t ¾ t2 ij foLFkkiu & le; xzkQ esa 'kkfey gksus okyh lh/kh js[kk dk <yku le; ds laca/k esa ifjorZu 

foLFkkiu dh vkSlr nj nsrk gS vFkkZr le; varjky t ¾ t1 ls t ¾ t2 ds fy, osx vkSj x ds fdlh Hkh fcanq ij Li'kZjs[kk 

dk <yku – t oØ fdlh Hkh le; t ¾ t1 ij rkR{kf.kd osx nsrk gS  

 

 

➢  x & t oØ ds fdlh Hkh fcanq ij Li'kZjs[kk ds <yku dk ifjek.k ml fcanq ij rkR{kf.kd xfr nsrk gSA 

➢  x & t oØ ds {ks=Qy dk dksbZ HkkSfrd egRo ugha gS 

➢  X & t oØ ds <yku ds ifjorZu dh nj 
2

2

d dx d x

dt dt dt

  
=  

  
 fdlh Hkh {k.k Roj.k dk çfrfuf/kRo djrk gSA 

➢  foLFkkiu&le; oØ dks nwjh&le; oØ esa cnyus ds fy,] ge x &v{k ds lekukarj ,d dkYifud js[kk ds ckjs esa 

_.kkRed <yku ds [kaM dh niZ.k Nfo ysrs gSaA 

 

 

x1 

x2 

t1 t2 
 

vkSlr osx = 
∆x

∆𝑡
 =  

x2−x1

𝑡2−𝑡1
  = tan  

t 

x(foLFkkiu)  

t1 
 

t = t1 le; ij rkR{kf.kd osx = 
dx

d𝑡
 = tan  

t 

x(foLFkkiu)  

4 
3 
2 

1 

0 
-1 

-2 

-3 

-4 

foLFkkiu s (m) 

5 10 15 15 10 5 

12 
11 

10 

9 
8 
7 
6 
5 
4 
3 
2 
1 
0 

-1 
-2 

-3 
-4 

• 

• 

nwjh d (m) 

t1 t2 t4 t1 t2 t4 0 0 

d d 

2d 

le; le; 

fo
L
F
kk
i
u
 

n
wj
h 



 

HkkSfrd foKku  

 

 (i) ➢ x&t xzkQ dk <yku 'kwU; gS 

  ➢  v = 0 

  ➢  rks oLrq fojkeoLFkk dh fLFkfr esa gS 

 (ii) ➢ oØ dk <ky fLFkj gksrk gS 

  ➢  = fu;rkad = tan 30° = bdkbZ,  = 0. 

  ➢  rks oLrq fujarj osx vkSj 'kwU; Roj.k ds lkFk pyrk gSA 

 (iii) ➢ oØ ds fy, 

  ➢ t → c<sxk, x→ c<sxk 

  ➢  çkjafHkd <yku 'kwU; gS ;kuh u = 0 

  ➢  <yku /kukRed gS osx = +ve 

  ➢ <yku dk ifjek.k)at
1

t  < <yku dk ifjek.k)at
2

t   

   
1 2

1 1

at t at t

at t at t

dx dx
speed) speed)

dt dt
    

  ➢ pw¡fd xfr le; ds lkFk c<+ jgh gS] bldk vFkZ gS fd ;g ,d Rofjr xfr gS  

  ➢  = Roj.k = +ve i.e. a = +ve 

  ➢ rks oLrq fojkeoLFkk ls 'kq: gksrk gS vkSj fujarj Roj.k ds lkFk pyrk gS 

 (iv) ➢ oØ ds fy, 

  ➢ çkjafHkd <yku + ve gS vr% u = +ve 

  ➢ <yku iwjh rjg ls + ve gS ;kuh v ¾ + ve ges'kk   

  ➢  <yku dk ifjek.k)at
1

t  <yku dk ifjek.k)at
2

t  

   
1 2

1 1

at t at t

at t at t

dx dx
speed) speed)

dt dt
    

  ➢ pwafd] xfr le; ds lkFk ?kV jgh gS] bldk eryc gS fd ;g ,d ean xfr gSA  

  ➢  = –ve i.e. a = –ve 

  ➢ rks oLrq ,d fuf'pr osx ls pyus yxrk gS rks ean gks jgk gS 

 
6.4 Pkky&le; xzkQ : 

➢  pky&le; xzkQ dk {ks=Qy r; dh xbZ dqy nwjh n'kkZrk gSA 

➢ v&t oØ ls vkSlr xfr dh x.kuk bl çdkj dh tk ldrh gS 
avv =

le; v{k l s ifjc) {k=s Qy

le;&vUrjky

 

1

3
a

2

2

d x

dt

2

2

d x

dt

 t

x

 t

x

30º

x 

t 
0 t1 t2 

• 

• 

1 
2 

s 

t 
0 

 

t1 t2 

2 

1 

• 
• 



 
 

xfrdh 

  

  

 

 

   
 

6.5 osx le; oØ Velocity time graph: 

➢ t ¾ t1 vkSj t ¾ t2 ij osx&le; xzkQ esa 'kkfey gksus okyh lh/kh js[kk dk <yku le; ds laca/k esa ifjorZu osx dh 

vkSlr nj nsrk gS ;kuh le; varjky ds fy, Roj.k t ¾ t1 ls t ¾ t2 vkSj v&t xzkQ ds Li'kZjs[kk dk <yku rkRdkfyd 

nsrk gS Roj.k fdlh Hkh le; t ¾ t1 ml fcanq ij 

 
➢ v&t xzkQ dk {ks=Qy foLFkkiu esa ifjorZu çnku djrk gSA 
➢ v&t xzkQ ds ifjek.k dk {ks= dqy nwjh r; djrk gSA 

➢ v&t oØ ls vkSlr osx dh x.kuk bl çdkj dh tk ldrh gS avV
le; v{k d s lkFk ifjc) {ks=Qy

le; vUrjky

  

➢ v&t oØ dks xfr&le; oØ esa cnyus ds fy,] oØ ds _.kkRed Hkkx dks /kukRed cuk;k tkrk gS D;ksafd xfr 

_.kkRed ugha gks ldrhA 

 t

v

t → c<sxk 

v → fu;r 
 t = t1, v = v1 

t = t2, v = v1 

t 
t1 t2 

v1 

(i) 

t → c<sxk 

v → c<sxk  
 t = t1, v = v1 

t = t2, v = v2 

t 
t1 

v2 

 t

v

t2 

v1 
(ii) 

t 

t → c<sxk 

v → 'kwU; 

v 

(iii) 
t 

t
1
 

v
2
 

v
1
 

 t

v

t
2
 

t → c<sxk 

v → de gksxk 

 t = t
1
, v = v

1
 

t = t
2
, v = v

1
 

(iv) 

v 

t 
0 t1 t2 

v1 

v2 

As t → c<sxk 

v → c<sxk 

 t = 0, v = 0 

(v) 

v 

t 
0 t1 t2 

v1 

v2 

As t → c<sxk 

v → c<sxk 

 t = 0, v = 0 

(vi) 

v 

t 
0 t2 t1 

v2 

v1 

As t → c<sxk 

v→  c<sxk 

 t = 0, v  0 

(vii) 

v 

t 
0 t1 t2 

v1 

v2 

As t → c<sxk 

v → c<sxk 

 t = 0, v  0 

(viii) 

v2 

v1 

t1 t2 

vkSlr Roj.k   = 
∆v

∆𝑡
 =  

v2−v1

𝑡2−𝑡1
  = tan  

t 

v 

 

;gk¡ vkSlr Roj.k _.kkRed gS 

 vf/kd dks.k gS blfy, vkSlr dk ifjek.k 

Roj.k = ቚ 
Δv

Δt
ቚ = ቚ

v2−v1

t2−t1
ቚ = tan  

 

t1 
t 

v 

 

rkR{kf.kd Roj.k   = 
dv

d𝑡
 = tan  

;gk¡ rkR{kf.kd Roj.k _.kkRed gksrk gS 

  vf/kd dks.k gS blfy, rkR{kf.kd dk ifjek.k 

Roj.k ij t = t1 = ቚ 
dv

dt
ቚ = tan  

 



 

HkkSfrd foKku  

 

fuEu ekud v&t oØ n'kkZrk gS :– 

(i) oØ dh <+ky 'kwU; gksxh] vr% 

   a = 0 o v   = fu;r 

➢ rks oLrq fujarj osx ds lkFk pyrk gSA 

 

(ii) tc oØ dh izo.krk èkukRed gks  

 vFkkZr  = +<ky Hkh fu;r gS vr% 

• vr% oLrq fojkekoLFkk ls izkjEHk gksdj fu;r Roj.k esa xfr djsxhA 

 
 
(iii) v = 0, a = 0 
➢ vr% oLrq fojkekoLFkk esa jgsxhA 

 
 
 
(iv) tc oØ dh <+ky _.kkRed gks vFkkZr~ = –ve 

➢ vr% oLrq fdlh fuf'pr osx ls xfr djrs gq, fu;r eanu ls eafnr gksxhA 

 

 

(v) <ky yxkrkj cny jgk gS vkSj ges'kk /kukRed gS ;kuh  = pj, 

➢ (<ky dk ifjek.k)
1

t  ij < <ky dk ifjek.k)
2

t  ij  

 blh rjg 
ij ij

ij ij

Roj.k Roj.k
1 2

1 2

t t

t t

dv dv
( ) )

dt dt
    

  Roj.k c< jgk gSA 

➢ rks oLrq ds lkFk pj vkSj c<+rs Roj.k ds lkFk vkxs c<+ jgk gSA 

(vi) <ky yxkrkj cny jgk gS vkSj ges'kk /kukRed gS ;kuh = pj, 

➢ (<yku dk ifjek.k)
1

t ij > (<yku dk ifjek.k)
2

t ij 

 blh rjg 
ij ij

ij ij

Roj.k Roj.k
1 2

1 2

t t

t t

dv dv
( ) )

dt dt
    

  Roj.k de gks jgk gS 

➢ rks oLrq ifjorZu'khy vkSj ?kVrs Roj.k ds lkFk ?kwe jgh gSA 

 

6.6 Roj.k & le; oØ : 

➢ oØ dh <ky Roj.k esa ifjorZu dh nj ds ckjs es crkrh gS ysfdu ;g fdlh HkkSfrd jkf'k dks iznf'kZr ugha djrh gSA 

➢ oØ ds }kjk ?ksjk x;k {ks=Qy fdlh xfr'khy d.k ds osx esa ifjorZu dks crkrk gSA 

➢ oØ dk vkSlr Roj.k bl izdkj Kkr fd;k tk ldrk gSA 

 aAvg. = 
le; v{k l s lya Xu {k=s Qy

le;kra jky
  

a

a

 t

v

 t

v

 

v

 t

v

x 

t 
0 t1 t2 

• 

• 

1 
2 

s 

t 
0 

 

t1 t2 

2 

1 

• 
• 



 
 

xfrdh 

  

(i)    (ii)  

 a  t, tan  = fu;r,     a  t0 vFkkZr~ ,dleku ;k fu;r Roj.k 

 vFkkZr~ ,dleku c<+rk Roj.k 

(iii)

 

   

(iv)

  
 

6.6 fuEu xzkQ vH;kl esa mifLFkr ugha gS: 

 Case-I 

    
 Li"Vhdj.k : ,d gh le; ij dksbZ oLrq nks foLFkkiu] nks osx] nks Roj.k izkIr ugha dj ldrh gSA 
 Case-II 

 
 Li"Vhdj.k : nwjh rFkk pky dHkh _.kkRed ugha gksrhA  

 t

a



 t

a

 

1v

t

2v

V

 

1x

t

2x

x

t  

1a

t

2aa

a 

t 
0 t1 t2 

• 

• 

a1 

a2 

t1→ c<rk gS 

a→ c<rk gS 

t 0 t2 t1 

v2 

v1 

t → c<rk gS 

Roj.k dk ifjek.k→ c<rk gSA 

t = 0, a = 0 ij t = t1 vkSj t2 _.kkRed gSA 

 

t

speedpky 

 

t

Distancenwjh 
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 Case III 

 t

a

 
 Li"Vhdj.k  le; fu;r ugha gks ldrk gSA fdlh Hkh jkf'k dks fcuk le; ds cnyuk vlaHko gSA 

 

 
Example 33: fn;s x;s x – t oØ ds fy, Kkr djsA 

(i) foLFkkiu    
(ii) nwjh 
(iii) fdl {k.k ij vkSlr osx 'kwU; gksxkA 

(iv) nwjh&le; oØ Hkh cuk,A (in sec.) 

 
Solution: (i) foLFkkiu = xf – xi = 0 – 20 = –20 m 
  (ii)  nwjh = |40 – 20| + |40 – 40| + |0 – 40| = 60 m 
  (iii)  tgk¡ d.k izkjfEHkd voLFkk esa gksxk ogk ij vkSlr osx 'kwU; gksxkA 

   
40 – 20

t – 8
= 

20 – 0

12 – t
  t = 10 sec. 

 
t

x(m)

40

20

8 12t


 
  (iv)  t = 8 ls t = 12 s ds fy, oØ dh <+ky _.kkRed gksxhA vr% nwjh&le; oØ vkjs[khr fd;k tk;sxkA 

 t

x

40

20

8 12

80

4

ni.Z k ifz rfcECk ysu s ij

 
Example 34: fn;s x;s v – t oØ ds fy, Kkr djsA 

 

v

8

5

10m / s

t(sec.)

 
  (i) foLFkkiu (ii) vkSlr osx (iii) nwjh (iv) Roj.k  

  (v) pky le; oØ 

Solution: (i) foLFkkiu = {ks=Qy 

 t

x

 t

v

SOLVED EXAMPLES 

t

x(m)

40

20

4 8 12



 
 

xfrdh 

  

 pwafd  
10

5 – 0
= 

v

8 – 5
  v = –6 

 vr% foLFkkiu = 1
10 5

2

 
  

 
– 

1

2
(3 × 6) = 16 m 

(ii) vkSlr osx = 
16

8
= 2 m/s]  

(iii)  nwjh  = 1
10 15

2
   + 1

3 –6
2

   = 34 m 

(iv) Roj.k = <+ky = v = –2 m/s2 

(v)  pky le; oØ vkjs[khr fd;k tk;sxkA 

 

10m/ s

6m / s

 

Example 35: ,d dkj dqN le; ds fy;s fu;r nj  ls Rofjr gksrh gS] mlds i'pkr ;g fu;r nj  ls eafnr gksdj 

fLFkj gks tkrh gSA ;fn dqy yxk le; t gks rks Kkr dhft,  

 (i) vfèkdre osx  

 (ii) r; dh xbZ dqy nwjhA 

 (1)  + 

t
, 

  +
 

 
2

1

2 t
 (2) t

 + 
, 

21 t

2

 
 

 + 
  

 (3) 

 + ( )t
, 

  +
 

 

21

2 t
 (4) 

 +  2( )t
, 

  +
 

 

21

4 t
 

Solution  (i)  ekuk fd dkj t1 le; fy;s Rofjr o t2 le; ds fy;s voeafnr gksrh gS rks 
   dqy le; t = t1 + t2  ......(i) 
   o lacafèkr osx&le; xzkQ fp= esa iznf'kZr fd;k x;k gSA 

xzkQ ls  = js[kk OA  dh <+ky OA = max

1

v

t
 

;k t1 = maxv


   ...(ii)

    

rFkk  = – js[kk OB dh <+ky OB = max

2

v

t
 

;k t2= maxv


   ...(iii) 

lehdj.k (i),(ii) o (iii) ls  maxv


 + 

maxv


 = t 

;k vmax 

  + 
 

 
 ;k vmax = 

t

 + 
  

 

maxv
A

B

O
1t 2t

t

 

  (ii) dqy nwjh = v-t  xzkQ ds v/khu {ks=Qy 

   = 
1

2
× t × vmax = 

1

2
× t × 

t

 + 
 

   nwjh  = 

21 t

2

 
 

 +  
  

   uksV %  ;g iz'u xfr dh lehdj.kksa (v = u + at, bR;kfn) ds mi;ksx }kjk Hkh gy fd;k tk ldrk gSA 

 



 

HkkSfrd foKku  

 

Example 36: ,d ljy js[kk esa xfr'khy d.k dk osx le; xzkQ fn[kk;k x;k gSA bl d.k ds fy, lacafèkr foLFkkiu 

le; xzkQ cukb;sA 

 

v(m / s)

t(s)

A B

C

D

20

10

O 2 4 6 8
 

 (1) 80 m (2) 120 m  (3) 60 m  (4) 90 m 

Solution: foLFkkiu = osx le; xzkQ ds vèkhu {ks=Qy 

  blfy,, sOA = 
1

2
× 2 × 10 = 10 m 

  sAB = 2 × 10 = 20 m; v = +ve, a = 0 

  ;k  sOAB = 10+20 = 30 m, v = +ve, a = +ve 

   sBC = 10 20
2

2

+ 
 

 
= 30 m   

  ;k sOABC = 30+30 = 60 m 

  rFkk sCD = 20 0
2

2

+ 
 

 
= 20m, 

   v = +ve, a = –ve 

  ;k sOABCD= 60 + 20 = 80 m 

 

Example 37: ,d ljy js[kk esa xfr djrs gq, d.k dk osx le; xzkQ n'kkZ;s vuqlkj gSA izFke 4 lsd.M+ esa d.k dk 

foLFkkiu o r; dh xbZ nwjh Kkr dhft,A 

 

v(m / s)

t(sec)

2

–2

0
2

4

6

 
 (1) 0, 2 m  (2) 2 m, 4 m  (3) 0, 4 m   (4) 4 m, 4 m 

Solution: le; v{k ds Åij dk {ks=Qy èkukRed o uhps dk {ks=Qy _.kkRed ysus ij foLFkkiu = (2-2) m = 0  tcfd 

nwjh ds fy;s lHkh {ks=Qyksa dks èkukRed ysus ij r; dh xbZ nwjh s  = (2 + 2)m = 4m 

Example 38: fp= esa n'kkZ, vuqlkj ,d d.k dk Roj.k tks ,d lhèkh js[kk ds vuqfn'k xfr djrk gSA rc d.k dh vfèkdre 

pky gksxhA  

 

t(s)

a
–2(ms )

161284

5+

–5
 



 
 

xfrdh 

  

 (1) 60 m/s  (2) 40 m/s  
 (3) 30 m/s   (4) 50 m/s 
Solution: d.k t = 8 lsd.M rd Rofjr gksxk, t = 8 lsd.M rd Roj.k èkukRed gSA 

  v = 

8

0

adt = a – t oØ ds uhps dk {kS=Qy  = 
1

2
× 4 × 5 + 4 × 5 = 30 

  vf – vi = 30 

  vf – 0 = 30 

  {vmax = vf = 30 m/s} 

 

Example 39: fp=kuqlkj ,d d.k fojkekoLFkk ls izkjEHk gksdj fuf'pr Roj.k ls xfr djrk gSA fp= ls osx le; xzkQ dh 

vkd̀fr gksxhA 

 

t

a

2a(ms )

–a

1 2 3 4

 

 (1) 

 

 (2) 

 

 

 

(3)

   

(4)

  

 

Solution: t = 2 s rd a m/s2 dk fu;r Roj.k gS rFkk blds ckn –a m/s2 ds ifjek.k ls eafnr gksrk gSA vr% igys osx 

'kwU; ls vfèkdre gksxk rFkk vUr esa 'kwU; gksxkA 

 

t

v

 

 
7.  xq:Ro ds vèkhu xfr ¼eqDr :Ik ls fxjuk½ (MOTION UNDER GRAVITY (FREE FALL)) : 

 i`Foh dk oLrqvksa ij vkd"kZ.k cy] xq:Ro cy dgykrk gSA bl xq:Ro cy ds dkj.k oLrq esa Roj.k mRiUu gksrk gS] ftls 

xq:Roh; Roj.k dgrs gSaA bls 'g' }kjk iznf'kZr djrs gSaA  

  g =9.8 m/s2 = 980 cm/s2 = 32 ft/s2 

 ok;q dh vuqifLFkfr esa] lHkh oLrq,s ¼pkgs mudk vkdkj] Hkkj vFkok la?kVu dqN Hkh gks½ i`Foh lrg ij leku Roj.k ls 

fxjrh gSA Å¡pkbZ (h<<i`Foh dh f=T;k) ls i`Foh dh vksj fxjrh oLrq dh xfr] xq:Ro ds vèkhu xfr dgykrh gSA eqDr 

xfr (Free Fall) dk vFkZ gS fd oLrq dk Roj.k xq:Roh; Roj.k ds cjkcj gksA  



 

HkkSfrd foKku  

 

7.1 ;fn ,d oLrq dks ÅèokZèkj Åij ç{ksfir fd;k tk,: 

 /kukRed/_.kkRed fn'kk p;u dk fo"k; gSA vki nwljk fodYi Hkh pqu ldrs gSA 
➢ çkjfEHkd fLFkfr dks ewy fcUnq ij rFkk xfr dh çkjfEHkd fn'kk ¼vFkkZr ÅèokZèkj Åij dh 

vksj½ dks èkukRed ysus ij a = –g [pwafd Roj.k uhps dh vksj gS rFkk xfr Åij dh vksj] vr% 

;fn oLrq dks u osx ls Qsadk tk;s rFkk t le; i'pkr ;g 'h' Å¡pkbZ rd igq¡p tk;s rks 

➢ vfèkdre Å¡pkbZ (H) ds fy, v = 0  
 vr% mijksDr lehdj.k ls u = g t  
 Åij tkus esa yxk le; (t1) = u/g  

 xq:Ro ds vèkhu xfr esa Åij tkus esa yxk le;] leku nwjh rd uhps fxjus esa yxs le; ds cjkcj gksrk gS vFkkZr 

 (t2) = Åij tkus esa yxk le; (t1) = u/g 

 dqy mM~M;u dky T = t1 + t2 =
2u

g
  

 rFkk u2  =  2gH    H  =

2u

2g
   

 s = vt –  at2  t(Åij tkus dk le;)  = 
max2H

g
 

7.2 ;fn oLrq ÅèokZèkj uhps dh vksj dqN izkjfEHkd osx ls fdlh Å¡pkbZ ls Qsaadh tk;s: 

 izkjfEHkd fLFkfr dks ewy fcUnq ij ysdj rFkk xfr dh fn'kk ¼vFkkZr uhps dh vksj½ èkukRed 

ysus ij  

 v = u + gt,  h = ut +  

 v2 = u2 + 2gh,  thn
h = u +  (2n-1) 

7.3 ;fn fdlh oLrq dks fdlh Å¡pkbZ ls fxjk;k tk;s ¼izkjfEHkd osx 'kwU;½: 
 izkjfEHkd fLFkfr dks ewy fcUnq ij ysdj rFkk xfr dh fn'kk ¼vFkkZr uhps dh vksj½ dks èkukRed 

ysus ij  
 u = 0 [pwafd oLrq fojke ls izkjEHk gksrh gS] 

 a = +g vr% v = g t, h =  gt2, v2 = 2gh 

7.4 fdlh Å¡pkbZ ls] ;fn oLrq ÅèokZèkj Åij dh vksj dqN izkjfEHkd osx ls Qsadh tk;s: 
 v = –u + gt 

 H = –ut + gt2 

 v2 = u2 + 2gH 

 hnth = –u+ (2n –1) 

7.5 xq:Ùo ds vèkhu xfr esa xfr dh lehdj.k ds vuqç;ksx : 
 vkjafHkd fLFkfr ewyfcaUnq dks ysrs gq, rFkk Åijh fn'kk dks _.kkRed ekuus ij 

 v = –u + gt; H = − ut + gt2  v2 = u2 + 2gh; nth = – u + (2n-1) 

➢ oLrq ds }kjk çkIr vfèkdre Å¡pkbZ Hmax = H + h = H +  

➢ oLrq ds }kjk r; dh xbZ nwjh  H + 2h = H +  

 oLrq ds }kjk Hkwry rd igq¡pus esa yxk le; H = –ut + gt2    gt2 – ut 

– H = 0  gt2 – 2ut - 2H = 0   

1

2

g

2

1

2

1

2

g

2

1

2

g

2
2u

2g
2u

2g

1

2

1

2

 

v 0=





u

H



 
 

xfrdh 

  

 bl lehdj.k dks gy djus ds ckn gesa ifj.kke feyrk gSA 
➢ xq#Rokd"kZ.k ds rgr xfr fd fLFkfr esa] ftl xfr ls fdlh fiaM dks Åij dh vksj ç{ksfir fd;k tkrk gS] og ml xfr 

ds cjkcj gksrk gS ftlds lkFk og ç{ksi.k fcanq ij okil vkrk gSA 

➢  iFk ij fdlh Hkh fcanq ij osx dk ifjek.k leku gksrk gS pkgs 'kjhj Åij ;k uhps dh fn'kk esa py jgk gksA 

➢ le; ds lkis{k foLFkkiu] osx rFkk Roj.k ds xzkQ ¼tc oLrq dks ÅèokZèkj Åij dh vksj Qsadk tk,½ 

 
➢ pwafd h = (1/2) gt2, vFkkZr h  t2, vr% le; t, 2t, 3t, bR;kfn esa pyh x;h nwfj;ka Øe'k% 12  22  32, vFkkZRk Øekxr iw.kkZdksa 

ds oxksZ ds vuqikr esa gksxhA ¼fojkekoLFkk ls Lora=rkiwoZd fxjus dh fLFkfr eas½ 

➢ xfr oLrq ds nzO;eku ls Lora= gS] D;ksafd nzO;eku xfr ds fdlh Hkh lehdj.k esa lfEefyr ugh gSA æO;eku blhfy, ,d 

Hkkjh rFkk gYdh oLrq dks tc leku Å¡pkbZ ls fxjk;k tkrk gS] rks os ,d lkFk rFkk leku osx ls tehu ij igq¡prh gSA  

 vFkkZr t = (2h / g)  o v = 2gh  

➢ n osa lSd.M esa r; dh xbZ x;h nwjh] ¼dqN Å¡pkbZ ls fxjus okyh ,d oLrq ds fy,½ 

 hn = 
1

2
g(2n-1)  

➢ le; ds laca/k esa nwjh] osx vkSj Roj.k dk xzkQ :  

 (dqN ÅapkbZ ls fxjk, x, oLrq ds fy,) 

    
 

➢ le; ds lkis{k nwjh] osx rFkk Roj.k ds xzkQ ¼tc oLrq dks fdlh Å¡pkbZ ls NksM+k tk;s½ 

 
 

➢ ;fn fofHkUu d.k leku izkjfEHkd pky ls ijUrq fofHkUu fn'kkvksa esa Qsads tk;s rks 

➢ lHkh d.k i`Foh ij fHkUu fHkUu le; i'pkr ijUrq leku pky ls igqaprs gS] pkgs muds izkjfEHkd osxksa dh fn'kk dqN Hkh 

D;ksa u gksA 

➢ d.k E ds fy, le; U;wure gksxk tks fd mèokZèkj uhps dh vksj Qsadk x;k gS 

➢ d.k A ds fy, le; vfèkdre gksxk tks fd ÅèokZèkj Åij dh vksj Qsadk x;k gSA 

➢ dksbZ xsan h Å¡pkbZ dh ,d bekjr ls uhps fxjkbZ tkrh gS rFkk ;g èkjkry ij t le; esa igqaprh gSA  

 mlh bekjr ls nks xsansa leku pky ls ¼,d uhps dh vksj rFkk ,d Åij dh vksj½ Qsadh tkrh gS rFkk os Øe'k% t1 o t2 

le; i'pkr èkjkry ij igqaprh gS] rks t = 
1 2t t  

 

x

(u / g)

2(u / 2g)

t
 

v+

(u / g) (2u / g)
tO

–u

u

 

a+

tO

–g

 

x

t  

v

t

tan g =


 

a

t

g

 

h

B C D E

u

A

E

u

u

u

A

A

u



 

HkkSfrd foKku  

 

 
7.6 ok;q ?k"kZ.k: 

  

g

air resistance

'a'

neta (g – a)=

h g

neta (g a)= +

air resistance

'a'

u 0=

u

¼ok;q izfrjks/k½ ¼ok;q izfrjks/k½ 

 
➢ ,d oLrq ÅèokZèkj Åij dh vksj Qsadh tkrh gS] ;fn fu;r ok;q çfrjksèk dks è;ku esa j[kk tk;s  

 Åij dh vksj dh xfr ds fy;s dqy Roj.k 

 anet = g + a ¼uhps dh vksj½ 

 ;fn oLrq dh vfèkdre Å¡pkbZ 'H' gks rks 

 tvkjksg.k = 
Net

2H

a
   tvkjksg.k = 

2H

g a+
  

 uhps dh vksj xfr ds fy,  - 

 dqy Roj.k aNet = g - a  (uhps dh vksj) 

 vr% tvojksg.k = 
2H

g – a
   

 vkSj tvojksg.k > tvkjksg.k 

➢ uhps dh vksj xfr esa a rFkk g nksuksa foijhr fn'kk esa dk;Z djsaxs D;ksafd a lnSo xfr dh fn'kk ds foijhr dk;Z djrk gS] 

tcfd g lnSo ÅèokZèkj uhps dh vksj dk;Z djrk gSA 

 

 
Example 40: ,d xzg ij ,d xsan dks mèokZèkj Åij dh vksj 20m/s ds osx ls iz{ksfir fd;k tkrk gS tgk¡ xq:Ro Roj.k 

10m/s2 gSA (i) vfèkdre Å¡pkbZ rd igqpus esa fdruk le; ysxkA (ii) ;g iz{ksI; fcUnq ls fdruh Å¡pkbZ rd 

igq¡psxkA (iii) iz{ksI; fcUnq ls 10 m rd dh Å¡pkbZ rd igqpus esa fy;k x;k le; ? 

Solution: tSlk dh ;gk¡ xfr ÅèokZèkj Åij dh vkSj gS 

  a = g rFkk  = 0 

  (i) xfr dh izFke lehdj.k ls vFkkZr~, v = u + at, 

   0 = 20 – 10t,  vr% , t = 2s 

  (ii) xfr dh r`rh; lehdj.k ls vFkkZr~, v2 = u2 + 2as, 

   0 = (20)2 – 2 × 10 × h, vFkkZr~, h = 20 m 

u = 0 

t t1 t2 

u 
• • • 

SOLVED EXAMPLES 



 
 

xfrdh 

  

  (iii) xfr dh f}rh; lehdj.k ls vFkkZr~, s = ut +
1

2
 at2, 

   10 = 20t – 1

2

 
 
 

× 10 × t2 

   vFkkZr~, t2 – 4t + 2 = 0 

   ;k t = 2 ± 2 ,  i.e., t = 0.59 s or 3.41 s 

  vFkkZr~, ;gk bl izdkj ds nks le; gksxsa] ,d ckj tc xsan Åij dh vksj rFkk tc xsan uhps dh vksj 

vk;sxhA  

 

Example 41: ,d dykckt gok esa xsan Qasdrk gSA og ,d vkSj Qsadrk gS] tc igys okyh viuh vfèkdre Å¡pkbZ ij gSA 

fdruh Å¡pkbZ ij xsans tk,xh xq:Ùo dh otg ls Roj.k g gSA 

Solution: pwafd dykckt gj lsd.M esa n xasn Qsad jgk gSA tc igyh vfèkdre fcUnq ij igq¡pus esa yxk le;, 

  t = (1/n) s 

  rFkk mPpre fcUnq ij  = 0, xfr dh igyh lehdj.k ls, 

  0 = u – (g) (1/n), i.e., u = (g/n) ....(i) 

  vc xfr dh rhljh lehdj.k ls, i.e., 

  2 = u2 + 2as, 

  0 = u2 – 2gh, i.e., h = (u2/2g) 

  or h = 
2

g

2n
 leh ls 

g
(1) u

n

 
= 

 
    

 

Example 42: ,d iRFkj ds VqdMs dks fojkekoLFkk ls fuf'pr Å¡pkbZ ls NksM+k tkrk gS rFkk LorU= iwoZd fxjrk gqvk 4 m/s 

dh pky ls Q'kZ ls Vdjkrk gSA vxyk iRFkj 3 m/s dh izkjfEHkd pky ls leku Å¡pkbZ ls fxjkrs gSA rc 

bldh Q'kZ ij pky D;k gksxhA 

 (1) 3 m/s  (2) 5 m/s   (3) 8 m/s   (4) 12 m/s 

Solution: çFke fLFkfr 

  v2 = u2 + 2gh 

  16 = 0 + 2 × 10 × h    h = 
16

20
m 

  f}rh; fLFkfr 

  v2 = u2 + 2gh 

  v2 = 9 + 2 × 10 × 
16

20
 

  v2 = 9 + 16   v2 = 25 

  [v = 5 m/s] 

 

Example 43:   40 m Å¡ps VkWoj ls ,d xsan 10 m/s osx ls Åij dh vksj Qsadh tkrh gS] og le; Kkr dhft;s ftlds 

i'pkr og tehu ls Vdjk;sxhA (g = 10 m/s2) 

 (1) 1 s    (2) 2 s    (3) 3 s    (4) 4 s 

Solution: iz'u es = + 10 m/s, 

  a = – 10 m/s2  rFkk   s = –40 m 

  (ml fcUnq dh nwjh tgak ij xsan tehu ls Vdjkrh gSA) 
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ve+

u 10m/ s= 2a –10m / s=

h

 

  lehdj.k  in s = ut + 
1

2
at2  eas eku j[kus ij 

  – 40 = 10t – 5t2  or 5t2  – 10t – 40 = 0 

  ;k t2 – 2t – 8 = 0 

  gy djus ij t = 4 s vkSj – 2s izkIr gksrh gSA èkukRed eku ysus ij t = 4s. 

Example 44: ,d oLrq dks i`Foh dh lrg ls h Å¡pkbZ ls Lora=rkiwoZd NksM+k tkrk gSA igysa ,d lsd.M] igys nks lsd.M 

rFkk igys rhu lsd.M bR;kfn esa r; dh xbZ nwfj;ksa dk vuqikr Kkr dhft;sA lkFk gh izFke] f}rh;] r`rh; 

---lsd.M+ bR;kfn esa r; dh x;h nwfj;ksa dk vuqikr Hkh Kkr dhft;sA 

 (1) 1 : 3 : 5 ; 1 : 1 : 1 (2) 1 : 4 : 9 ; 1 : 3 : 5 (3) 1 : 3 : 5 ; 1 : 4 : 9 (4) 1 : 1 : 1 ; 1 : 3 : 5 

Solution: xfr dh f}rh; lehdj.k ls h = 
1

2
gt2 

  h1 : h2 : h3  ..........= 
1

2
g(1)2 : 

1

2
g(2)2 : 

1

2
g(3)2 = 12 : 22 : 32 ......... = 1:  4:  9:........... 

  n osa lsd.M esa r; dh xbZ nwjh sn = u + 
1

2
a (2n-1) 

  tgk¡  u = 0, a = g  vr%, Sn  = 
1

2
g(2n-1) 

  ;k S1 : S2 : S3............ 

  = 
1

2
g(2 × 1 – 1) : 

1

2
g(2 × 2 – 1) : 

1

2
g(2 × 3 – 1) 

  = 1 : 3 : 5.......... 

 

Example 45: ,d jkWdsV tehu ls ÅèokZèkj Åij dh vksj 10 m/s2 ifj.kkeh ÅèokZèkj Roj.k ls nkxk tkrk gSA 1 feuV 

i'pkr bZaèku lekIr gks tkrk gS vkSj ;g Åij dh vksj xfr tkjh j[krk gSA Kkr dhft;s & 

  (i)  izkIr dh x;h vfèkdre Å¡pkbZ fdruh gS \ 

  (1) 18 km   (2) 36 km   (3) 72 km   (4) 108 km 

  (ii)  bZaèku lekIr gksus ds i'pkr fdrus le; rd ;g Åij dh vksj xfr djsxk \ (g = 10 m/s2) 

  (1) 60 s   (2) 120 s   (3) 240 s   (4) 180 s 

Solution: (i) bZaèku tyus rd (60s) jkWdsV }kjk r; dh xbZ nwjh] ftlesa ifj.kkeh Roj.k 10 m/s2 ÅèokZèkj Åij dh 

vksj gSA  

   h1 = 0 x 60 + (1/2) x 10 x 602 = 1800 m = 18 km 

   rFkk jkWdsV }kjk izkIr fd;k x;k osx v = 0 +10 x 60 = 600 m/s ¼Åij dh vksj½ 



 
 

xfrdh 

  

  1 fefuV i'pkr ÅèokZèkj fn'kk esa jkWdsV dk izkjfEHkd osx 600 m/s gS rFkk xq:Roh; Roj.k bldh xfr 

dk fojksèk djrk gSA blfy, ;gak ls h2 Å¡pkbZ ij igqqapus ij bldk osx 'kwU; gks tkrk gSA 

   0 = (600)2 - 2gh2 rFkk h2 = 18000 m = 18 km 

   [g = 10 ms-2] 

   vr% lrg ls jkWdsV }kjk izkIr dh xbZ vfèkdre Å¡pkbZ = 36 km 

 (ii) bZaèku lekIr gksus ds rqjar i'pkr jkWdsV dk izkjfEHkd osx 600 m/s gS vkSj xq:Ro bldh xfr dk fojksèk 

djrk gSA blfy, xfr dh izFke lehdj.k ls bZaèku lekfIr ds i'pkr osx v = 0 gksus esa yxk le;  

   v = u + at; 0 = 600 – 10t;  t = 60 sec  

   v = u + at 

   0 = 600 – 10t 

   t = 60 sec 

 

Example 46: ,d CykWd fpdus ur ry ij fQly jgk gS tcfd nwljk CYkkWd mlh fcUnq ls eqDr :Ik ls xq:Ro ds vèkhu 

fxjrk gSA nksuksa esa ls dkSulk CykWd tehu ij (i) igysa igqapsxk (ii) T;knk pky ls Vdjk;sxkA 

Solution: vkur ry ij fQlyu xfr dh fLFkfr esa %& 

  
h

sin
s

=     
h

s
sin

=


, a = g sin s

2s 2 h 1 2h
t

a gsin sin sin g
= =  =

  
 

  vs = 2as  = h
2gsin

sin



 = 2gh  = 

Fv  

 

s

h

 
  eqDr :Ik ls xq:Ro ds vèkhu fxjus dh fLFkfr esa 

  tF = 
2h

g
 and vF = 2gh = vs = vp 

  (i) sin <1, tF < ts , vFkkZr xq:Ro ds vèkhu xfr djrh gqbZ oLrq èkjkry ij igys igqapsxhA 

  (ii) vF = vs, vFkkZr, nksuksa oLrq,a leku pky ls èkjkry ij igqapsxh 

 

Example 47: ,d d.k 15 m/s ds osx ls ÅèokZèkj Åij dh vksj xq:Ro Roj.k ds fo:) Qsadk tkrk gS rFkk 5 m/s2 dk ok;q 

çfrjksèk  gS mì;u dky rFkk vfèkdre Å¡pkbZ Kkr djsA 

 (1) 3 s, 15 m  (2) ( 2 1) s, 15 m+  (3) ( 3 1) s, 30 m+  (4) 
15

( 3 1) s, m
2

+  

Solution: v2 = u2 + 2ah 

  0 = 152 – 2 × (g + a)h 

  h = 
15 15

2(15)


  

max

15
h m

2

 
= 

 
 

  tvkjksg.k = 
2h

g a+
= 2 15

2 15




= 1 sec 

  tvojksg.k = 
2h

g – a
= 2 15

2 5




= 3 sec 

  Time of flight = T = tvkjksg.k + tvojksg.k = (1 + 3 )sec 
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8. lkekU; f}foeh; ¼2&D½ xfr (GENERAL TWO DIMENTION (2-D) MOTION):  

 lkekU; f} & foeh; xfr og xfr gS tgka rhu esa ls nks leUo; 'le; ds lkFk cnyrs gSa] bl rjg dh xfr esa ifjorZu 

ds fy, ge xfr dks nks v{kksa ¼ Øe'k: x v{k vkSj y dgrs gSa½ ds lkFk&lkFk gksus okyh nks 1&D xfr dk v/;kjksi.k 

ekurs gSaA ;gk¡ le; nks 1&D xfr;ksa dks tksM+us okyk lw= gSA lkFk gh lHkh vo/kkj.kk,¡ 1&D xfr ds fy, ykxw gksrh 

gSa] tcfd fdlh Hkh v{k ds lkFk xfr ifjofrZr dh tkrh gS ysfdu ge osx ds LFkku ij osx ds ?kVd vkSj Roj.k ds 

LFkku ij Roj.k ds ?kVd dk mi;ksx djrs gSaA  

 

 Example: 
2ˆ ˆr at i 2btj= + , a vkSj b /kukRed fLFkjkad gSaA 

  (a) ç{ksioØ dk lehdj.k Kkr fdft, ¼x vkSj y ds chp laca/k½ vr% y ¼x½ 

  (b) v  o a  chp ds dks.k dh le; fuHkZjrk gSaA 
 Solution: ¼a½ ç{ksioØ dk lehdj.k Kkr djuk 
  (i) le;] t ij dk;Z ds :i esa y v{k ds vuqfn'k foLFkkiu dk lehdj.k fyf[k,A 

  ¼ii½ x v{k ds vuqfn'k foLFkkiu dk lehdj.k le;] t ds Qyu ds :i esa fyf[k,A 

  ¼iii½ ,d lehdj.k ls le; dk eku Kkr dhft, vkSj nwljs lehdj.k esa le; dk eku jf[k,A               

   
2ˆ ˆr at i 2btj= +   xî + yĵ 

2ˆ ˆat i 2btj= +  

   y v{k ds lkFk xfr 

   y = -2bt  t = 
y

2b−
 …. (1) 

   x v{k ds lkFk xfr 

   x = at2  x = a

2
y

2b

 
 

− 
 x = 2

2

a
y

4b

 
 
 

 

  (b) ˆ ˆv 2ati 2bj= −  o 
dv ˆ ˆa 2ai 0j
dt

= = +  

   x v{k ds lkFk xfr ax = xdv

dt
= 2a o y v{k ds lkFk xfr ay = ydv

dt
= 0 

   ˆa 2ai=  

   a & v  ds chp dk dks.k  gSa   

   
v a

cos
v a


 = =

( ) ( )

( ) ( ) ( ) ( )
2 2 2 2

ˆ ˆ ˆ ˆ2ati 2bj 2ai 0 j

2at 2b 2a 0

−  +

   + +
      

2 2 2

at

a t b
=

+

  = cos-1

2 2 2

at

a t b

 
 

+ 
  

 Example: ,d d.k ˆ ˆv ai bxj= +  ds xy  ry ds vuqfn’k ?kwerk gSa tgk¡ a o b fLFkjkad gSa osx izkjfEHkd le;  t = 0) ij x 

 = y = 0 gSa rks d.k fd iz{ksih; lehdj.k Kkr dhft,A 

 Solution: x y
ˆ ˆ ˆ ˆ ˆ ˆv ai bxj v i v j ai bxj= +  + = +   

(0,y) 

(x,0) 

(x,y) 
vx 

vy 

v 

t = t 
• 

y 

x 

x 

y 

iz{ksioØ 



 
 

xfrdh 

  

  x v{k ds vuqfn’k xfr → 
x t

x 0 0

dx x
v a a dx adt x at t

dt a
=  =  =  =  =   

  y v{k ds vuqfn’k xfr → 
2

y t

y 0 0

abt
v bat dy batdt y

2
=  =  =   

  y fd iz{ksih; lehdj.k 

2

2ab x b
y x

2 a 2a

   
 =   

   
 

 Example: ,d xqCckjk fu;r osx ls pyuk 'kq: djrk gS v0 ¼vkjksgh nj½ d2 gok xqCckjk ,d {kSfrt osx ?kVd vx ¾ 
 ay çkIr djrk gS tc a /kukRed fLFkjkad gksrk gS vkSj y p<+kbZ dh ÅapkbZ gksrh gS p<+kbZ dh ÅapkbZ ij {kSfrt 

 cgko dh fuHkZjrk Kkr djsa  

 Solution: y v{k ds vuqfn’k xfr → 
y t

y 0 0 00 0

dy
v v dy v dt y v t

dt
= =  =  = 

0

y
t

v
 =  

 x v{k ds vuqfn’k xfr → 
2

x t
0

x 00 0

av tdx
v ay dx av tdt x

dt 2
= =  =  =  , t dk 

eku j[kus ij gesa iz{ksih; lehdj.k izkIr gksrh gSa→

2
20

2
0 0

av y a
x x y

2 v 2v

 
=   =  

 
 

9.  ç{ksI; xfr (PROJECTILE MOTION):   
 eku fyft, 
 {kSfrt vkSj yacor dks i`Foh dh lrg ds laca/k esa ifjHkkf"kr fd;k x;k gS 

 {kSfrt: i`Foh dh lrg ds lekukarj 

 yacor: i`Foh dh lrg ds yacor 

 

 
 tc ,d oLrq  dks bl izdkj iz{ksfir fd;k tkrk gS fd iz{ksi.k osx] cy ds lekUrj ugha gks] rc oLrq  oØ iFk ds 

vuqfn'k xfr djrh gSA ;fn oLrq ij vkjksfir Roj.k fu;r gks rc oLrq dk oØ iFk ijoyf;d gksxkA bl izdkj dh 

xfr iz{ksI; xfr dgykrh gSA 
 (i) vkdk'k esa QSadk x;k ,d d.k tks fd xq:Ro cy ds vèkhu xfr djrk gS] iz{ksI; dgykrk gSA bl d.k dh xfr 

iz{ksI; xfr dgykrh gSA 

 (ii) ,dek= cy "xq#Rokd"kZ.k" ds çHkko esa dksbZ Hkh d.k ( )mg i`Foh dh lrg ds ikl yacor uhps dh vksj ,d Roj.k 

"g" ds cjkcj gksxkA 

 (iii) i`Foh dh lrg ds fudV "g" dk eku gksrk gS 2 2 2 2g 10m / s or 9.8m / s or 980cm / s or 32feet / s=   

 (iv) ;g fu;r Roj.k dh xfr dk mnkgj.k gSA vr% iz{ksI; xfr dks gy djus ds fy,] xfr ds lehdj.kksa dk mi;ksx 

fd;k tk ldrk gSA 

{kSfrt 

i`Foh dh lrg 

[>qdko ry ds lekukarj 

lery ysfdu {kSfrt  

ds ugha] 

i`Foh dh lrg 

 

yEcor~ 

[>qdko ry ds yEcor 

lery ysfdu yacor ds ugha] 

SPOT LIGHT 

➢ {kSfrt vkSj yacor lkoZHkkSfed fn'kk ugha gSa D;ksafd /kzqo ij [kM+s ,d iz{ksd ds fy, {kSfrt fn'kk 

Hkwe/; js[kk ij [kM+s vU; izs{kd ds fy, yacor gksrh gSA ;gka ge NksVh nwjh dh nwjh ds ckjs esa ckr 

djsaxs] blfy, lHkh izs{kdksa ds fy, {kSfrt vkSj yacor leku gksaxsA 

 

x 

y 

(x,y) 
vx 

vy 
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 (v) ;fn d.k dks fr;Zd fn'kk esa izkjfEHkd osx ls ,dleku Roj.k iznku fd;k tkrk gS rks d.k dk ifj.kkeh iFk 

ijoy;kdkj gksrk gSA ekuk fd X-v{k èkjkry ds vuqfn'k rFkk U-v{k mèokZèkj gS rks] èkjkry ls  dks.k ij iz{ksfir 

iz{ksI; dk iFk uhps fn[kk;s vuqlkj gksxkA 

 

 
X

yv v
yv ' 0=

xv ' ucos= 

u

P

(0,0)
xu ucos= 

Y

Y

 
a y

 =
 –

g 
 

u
y 

= 
u

si
n


 

 
v x

 =
 u

co
s

 
 

 iz{ksI; ds izdkj 
 (i) tehu ls tehu vFkok lery ls lery 

 X

Y

 
 
 (ii) Å¡pkbZ ls tehu 

  
 
 (iii) tehu ls Å¡pkbZ 

   
 
10.  èkjkry ls èkjkry ij iz{ksi.k (GROUND TO GROUND PROJECTION) : 
 iz{ksI; xfr dks nks ijLij yEcor~ xfr;ksa dk la;kstu ekuk tk ldrk gS] tks fd ,d nwljs ij fuHkZj ugha gS]  

 vFkkZr iz{ksI; xfr = {kSfrt xfr + mèoZ xfr 

 

10.1 {kSfrt xfr: 

 {kSfrt fn'kk esa izkjfEHkd osx =  u cos = ux  

 {kSfrt fn'kk esa Roj.k = ax =0 ¼gok dk izfrjksèk ux.; ekuus ij½ vr% {kSfrt osx vifjofrZr jgrk gSA 

 • fdlh {k.k d.k dk {kSfrt osx  ux = u cos 

 • fdlh le; t ij x funsZ'kkad ;k X- fn'kk esa foLFkkiu 

  x = uxt  ;k x = (u cos)t 

10.2 mèoZ xfr : 

DETECTIVE MIND 

 ç{ksI; xfr 1&D xfr gks ldrh gS ¼bls yacor Åij dh vksj ç{ksfir fd;k tkrk gS½ ;k 2&D xfr ¼;fn 

bls 90° dks NksM+dj {kSfrt ds lkFk fdlh dks.k ij ç{ksfir fd;k tkrk gS½ 



 
 

xfrdh 

  

 ;g xq:Ro ds vèkhu xfr gS vr% tc d.k Åij dh vksj xfr djrk gS rks bldh mèokZèkj pky ?kVrh gSA mèokZèkj fn'kk 

esa izkjfEHkd osx = u sin = uy 

 mèoZ fn'kk esa Roj.k = ay = – g 

 • le; t, ij] mèokZèkj pky vy = uy - gt = u sin – gt  

 • t le; esa] mèoZfn'kk esa foLFkkiu ;k èkjkry ls d.k dh Å¡pkbZ 

  y = uyt – 
1

2
gt2 = (usin) t – 

1

2
gt2  

10.3 ifj.kkeh xfr  : 

 ifj.kkeh izkjfEHkd osx =  = ux î + uy ĵ  = ucos î  + u sin ĵ  

 u fd fn'kk dks {ksfrt ds lkFk cuus okys dks.k ds :i esa le>k;k tk ldrk gSA 

 dqy Roj.k =
x y
ˆ ˆ ˆa a i a j –gj= + =  (g dh fn'kk uhps dh vksj gS) 

 

10.4 le; t ij d.k ds funsZ'kkad  : 

 Let (x, y) fdlh le; t ij d.k ds funsZ'kkad gks rc   

 x = uxt and y = uyt –
1

2
gt2 

 t le; esa ifj.kkeh foLFkkiu = 2 2x y+  
  

10.5 le; t ij d.k dk osx  : 

  = vx î + vy ĵ = ux î + (uy – gt) ĵ  = ucos î  + (usin – gt) ĵ  

 osx dk ifjek.k |v| = 2 2
x yv v+  

 ;fn èkjkry ls osx v   dk dks.k  gS] rks 

 tan  = 
y

x

v

v
 = 

y

x

u – gt

u
  tan  = 

usin – gt

ucos




 = tan – 

gt

ucos
  

  

10.6 iz{ksI; ds osx rFkk laosx esa ifjoZru : 

 tc d.k iqu% èkjkry ij fcUnq B ij ykSVrk gS rks bldk y- funsZ'kkad 'kwU; rFkk bldk osx u, èkjkry ls  dks.k ij 

gksrk gSA dqy dks.kh; ifjorZu 2  

izkjfEHkd osx 
1

ˆ ˆu ucos i usin j=  +   

vafre osx  
1

ˆ ˆu ucos i – usin j=    

blds osx esa dqy ifjorZru | v| 2usin =   

laosx esa dqy ifjorZu 

| p| m| v| 2usin =  =   

• pky esa ifjorZu = 0  

X

Y
A

y ucos= 

B



u

H

O

 

10.7 mì;u dky  : (T) 

 d.k dks iqu% èkjkry ¼mlh ry ij½ ij vkus esa yxk le; mM~M;u dky ;k mM+ku dk le; (T) dgykrk gSA 

 T le; ij d.k iqu% èkjkry ij vk,xk vFkkZr y- v{k ds vuqfn'k foLFkkiu 'kwU; gksxk A 

 2
y

1
y u t – gt

2
 =  

 2
y

1
0 u T – gT

2
 =   ;k   T = 

y2u 2usin

g g


=    

 Åij tkus dk le; = uhps vkus dk le; = 
yuT usin

2 g g


= =  
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 vr%
T

2
le; ij d.k blds iFk dh vfèkdre Å¡pkbZ izkIr dj ysrk gSA 

10.8 izkIr dh x;h vfèkdre Å¡pkbZ (H) : 

 vfèkdre Å¡pkbZ ij mèokZèkj osx dk eku 'kwU; gks tkrk gS] bl {k.k ij y funsZ'kkad dk eku gh d.k dh vfèkdre Å¡pkbZ gksxhA 
 2 2

y yv u – 2gy=  2
y max0 u – 2gy=  

 H = 

2 2 2
yu u sin

2g 2g


=  

10.9 {kSfrt ijkl (R) : 

 ;g d.k dh lEiw.kZ mM+ku ds nkSjku d.k }kjk X- fn'kk esa r; foLFkkiu gSA 

  x = uxt     R = uxT= ux 
y2u

g
 

 R = 
x y2u u

g
 = 

2(ucos )(usin )

g

 
 = 

2u sin2

g


 

 10.10 vfèkdre {kSfrt ijkl (RMAX): 

 ;fn  dk eku  =   to 90° rd c<+rk gS] ijkl  =   ls 45° rd c<+rh gS ysfdu bldk eku 45° ds ckn ?kVrk gSA 

vr%  = 45° ij ijkl vf/kdre gksrh gSA  

 vf/kdre ijkl ds fy,  = 45°  rFkk Rmax = 

2u sin2(45º)

g
 Rmax = 

2u

g
 

10.11 leku ijkl ds nks iz{ksI;ksa dh rqyuk : 

 tc nks iz{ksI; leku pky ls  rFkk (90o – ) dks.kksa ij iz{ksfir fd;s tkrs gSa rks mudh ijkl leku ysfdu izkIr dh 

x;h vfèkdre Å¡pkbZ fHkUu&fHkUu gksxh rFkk mM~M;u dky Hkh fHkUu&fHkUu gksaxsA  

 dks.k ijR = 

2u sin2

g


 

(90o – ), dks.k ij, R' = 

2u sin2(90 – )

g

 
 

2u sin2

g


=  

 vr%, R' = R  

 iz{ksI; dh vfèkdre Å¡pkbZ  

 H = 

2 2u sin

2g


rFkk 

 H' = 

2 2u sin (90 – )

2g

 
 = 

2 2u cos

2g


 

 
X

y

O

u

u

T'

H'T

H

R



 
90

o – 


 

 

 • 
H

H'
= 

2

2

sin

cos




= tan2  

 • HH' = 

4 2 2

2

u sin cos

4g

 
= 

2R

16
 R 4 HH'=   

 • H + H' = 

2 2u sin

2g


+

2 2u cos

2g


  H + H' = 

2u

2g
 



 
 

xfrdh 

  

  iz{ksI;ksa dk mM~M;u dky  

  T  = 
2usin

g


 ; T' = 

2usin(90 – )

2g

 
 = 

2ucos

g


 

 • 
T

T'
= 

sin

cos




= tan 

 • T T' = 

2

2

4u sin cos

g

 
= 

2R

g
 T T'  R 

10.12 iz{ksI; ds iFk dh lehdj.k : 
 {kSfrt fn'kk ds vuqfn'k 

 x  = uxt  or  x = (ucos) t 
 mèokZèkj fn'kk ds vuqfn'k 

 y = uyt – 
1

2
gt2 or y  = (usin) t – 

1

2
gt2 

 gy djus ij 

 y = (u sin ) 
x

ucos

 
 

 
 – 

2
1 x

g
2 ucos

 
 

 
  

  y = x tan  – 
1

2
g 

2

2 2

x

u cos 
   

 ge dg ldrs gSa fd ç{ksI; ijoy;dkj iFk dk vuqlj.k djrk gSA  

 ;g ijoy; dh lehdj.k gSA 

 iqu%  y = x tan 
2

gx
1 –

2u sin cos

 
   

 

   y = x tan 
x

1 –
R

 
 
 

 

10.13 iz{ksI; dh xfrt ÅtkZ  : 

 xfrt Åtk = 
1

2
x nzO;eku x (pky)2 

 ekuk dh ,d oLrq u osx ls  dks.k ij iz{ksfir dh tkrh gSA 

 bl izdkj iz{ksI; dh izkjfEHkd xfrt ÅtkZ, K0 = 
1

2
mu2 

 pwafd iz{ksI; dk vfèkdre Å¡pkbZ ij osx ucos gSA vr% mPpre fcUnq ij xfrt ÅtkZ  

 Khmax = 
1

2
mu2 cos2 = K0 cos2  

 tks fd lEiw.kZ xfr ds nkSjku U;wure xfrt ÅtkZ gSA  

➢ vfèkdre Å¡pkbZ ij] vy = 0 rFkk vx = ux = ucos vr% vfèkdre Å¡pkbZ ij  v = 2 2
x yv v+  

➢ vfèkdre Å¡pkbZ ij osx ,oa Roj.k esa dks.k 90o gksrk gSA 

➢ 'h' Å¡pkbZ ij osx dk ifjek.k 

 ÅapkbZ h ij osx dk yacor ?kVd  

 
2 2
y yv u 2gh= −   

2
yv  = (usin)2 – 2gh 

 Å¡pkbZ h ij osx dk {kSfrt ?kVd  
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 vx = u cos   2 2 2 2 2 2
x y|v| v v u cos (u sin – 2gh)= + = +    

2|v| u –2gh=  

➢ T = y2u

g
; H = 

2
yu

2g
; R = x y2u u

g
 

 vFkkZr T rFkk H dk eku izkjfEHkd mèoZpky uy ij fuHkZj djrk gSA 

➢ ;fn leku mM~M;u dky ,oa leku mèoZpky okys nks iz{ksI; fHkUu fn'kkvksa esa QSads 

tkrs gSa rks muds }kjk izkIr vfèkdre Å¡pkbZ Hkh leku gksxhA 

 ;fn HA = HB then (Uy)A = (uy)B vkSj TA = TB 

➢ fp= esa fn[kk;h x;h fLFkfr  = 45o ds fy;s 

 

 Here  Rmax = 
2u

g
 and H = 

2 2u sin 45º

2g
 = 

2u

4g
 

   Rmax = 4H = 4(izkIr vfèkdre Å¡pkbZ) 

➢ tc R = H  R = 
2u (2sin cos )

g

   rFkk H = 
2 2u sin

2g

   

  
R

H
= 4cot = 1  4 cot  = 1  tan  = 4   = tan-1 (4) 

 
11.  Å¡pkbZ ls {kSfrt iz{ksi.k (HORIZONTAL PROJECTION FROM HEIGHT): 
 ekuk fd èkjkry ls Å¡pkbZ h ij fLFkr fcUnq O ls ,d iz{ksI; dks {kSfrt fn'kk esa 

u osx ls Qsadk x;k gSA 
 vc ge {kSfrt ,oa mèoZ fn'kkvksa dh lgk;rk ls iz{ksI; xfr ds vfHky{k.kksa dk 

vè;;u djrs gSa vFkkZr~ 

{kSfrt fn’kk% 

(i) izkjfEHkd osx ux = u 

(ii) Roj.k  ax = 0 

Å/okZ/kj fn’kk 

izkjfEHkd osx  uy = 0 

Roj.k  ay = –g 
 

11.1  iz{ksI; ds iFk dk lehdj.k : 

 iz{ksI; }kjk vuqjsf[kr iFk dks iz{ksI; iFk dgrs gSA t le; i'pkr~ x = ut rFkk y = – 21
gt

2
 ;gk¡ _.k fpUg mèokZèkj foLFkkiu 

dh fn'kk dks bafxr djrk gSA  

 vr%  y = – 
2

2

1 x
g

2 u
  x

t
u

 
= 

 
    

 ;g iz{ksI; iFk dk lehdj.k dgykrk gS] tks fd ijoy; dk lehdj.k gSA  
 

11.2  fdlh fcUnq P (x, y) ij osx : 

 2 2
x yv v v= +   

 t le; i'pkr iz{ksI; dk {kSfrt osx  vx =u (fu;r jgrk gS) 
 t le; i'pkr iz{ksI; dk mèoZ fn'kk esa osx  

 vy  = 0 – (g)t  = – gt (uhps dh vksj) 
 2 2 2v v g t = +  

 rFkk tan = 
y

x

v

v
 ;k tan = − 

gt

u
 (_.kkRed fpUg nf{k.kkorZ fn'kk bafxr djrk gSA) 

 

11.3 foLFkkiu  : 

 d.k dk foLFkkiu fuEukuqlkj gksxkA 

 ˆ ˆs xi yj= +     

 
x

y

O

 
x

y

O

H
45º

maxR

 –y

x+(0,0) u

h

yv

xv

v



O



 
 

xfrdh 

  

 tgk¡  |s|= 2 2x y+ = 
21ˆ ˆ(ut)i – gt j

2

 
 
 

  

 

11.4 mM+ku dky ;k mM~M;u dky :  

 mèoZ fn'kk ds fy, xfr dh f}rh; lehdj.k ls   

 h = uyt + 
1

2
 

 mPpre fcUnq ij  uy = 0   h  = gT2 

  T = 
2h

g
    

11.5 h1Å¡pkbZ ls fxjus ds ckn osx:  

 h1 ÅpkbZ fxjus ds ckn osx %& mèoZ fn'kk ds vuqfn'k  = 02 +2(h1)(g)  

 vy   = 
12gh   

 {kSfrt fn'kk ds vuqfn'k  vx = ux = u   

 vr% osx, v = 2 2
x yv v+ =

2
1u 2gh+  

 

12. ,d fuf'pr Å¡pkbZ ls fr;Zd iz{ksi.k (OBLIQUE PROJECTION FROM A CERTAIN HEIGHT): 

12.1 {kSfrt ls Åij dh vksj  dks.k ij fdlh Å¡pkbZ ls iz{ksi.k : 

 ux = u cos   uy = - usin  

 x = ( u cos ) t  ay = g 

 H = (-u sin ) t + 
1

2
gt2 gt2 – (2u sin ) t - 2H = 0 

 mijksDr lehdj.kksa dks gy djus ds ckn gesa ifj.kke izkIr gksxkA  

12.2 h Å¡pkbZ fxjus ds ckn osx: 

 mèoZ fn'kk ds vuqfn'k ;  = (-usin)2 + 2(h)(g) 

 {kSfrt fn'kk ds vuqfn'k, vx = ux = ucos   

 blfy, osx, v = 2 2
x yv v+  = 

2u 2gh+  

12.3 {kSfrt ls uhps dh vksj  dks.k ij fdlh Å¡pkbZ ls iz{ksi.k : 

 ux = ucos   uy = u sin    

 c = (u cos ) t  ay = g  

 H = (u sin ) t + 21
gt

2
  gt2 + (2u sin ) t - 2H = 0 

 mijksDr lehdj.kksa dks gy djus ds ckn gesa ifj.kke izkIr gksxkA 

12.4 h Å¡pkbZ fxjus ds ckn osx : 

 mèoZ fn'kk ds vuqfn'k, {kSfrt fn'kk ds vuqfn'k,  vx = ux = ucos 

   blfy, osx, v = 2 2 2
x yv v u 2gh+ = +   

 R

H

u

ya g= 



Y

X

 R

H

u

ya g= 



Y

X
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12.5 >qdh gqbZ lrg ij ç{ksi.k  

 vkur lery }kjk {kSfrt ls cuk;k x;k dks.k ¾  

 vkur lery ds lkFk ç{ksi.k dks.k ¾  

 {kSfrt ds lkFk ç{ksi.k dk dks.k ¾  +  

 x – v{k ds lkFk xfr y – v{k ds lkFk xfr 

 ux = u cos    uy = u sin  

 ax = – g sin   ay = – g cos   

     sy = 0  

 mMM~;u le; ds fy, ykxw djus ij sy= uyt + 1/2 ay t2   y fn’kk ds vuqfn’k     

         0 =  u sin  t – 1/2 g cos  T2      

     T = 0,  2usin

gcos




  

2usin
T

gcos


=


      

 
 
 

  t ¾ 0 og le; gS tc ç{ksI; ç{ksfir djrs le; d.k ç{ksi.k ds fcanq ij gksrk gS AB Kkr djus ds fy, ¼>qds gq, ry 

foeku ds lkFk lhek½ x v{k ds lkFk xfr fd lehdj.k ykxw djsa  

 sx = uxT + 1/2 ax T2  

 sx = u cos  T 
1

2
−   g sin  T 2 = u T 

gsin 2usin
cos

2 ugcos

  
 −  

 

 AB = u T cos cos sin sin

cos

  −   
  

 T dk eku Mkyus ij gesa AB ¼Js.kh½ 

çkIr gksrk gS 

 AB (ijkl) 
 2

2

2u cos( )sin

gcos

 +  


 

 

 
Example 48: fiaM ds ç{ksioØ dk lehdj.k Kkr dhft, ;fn d.k dh fLFkfr lfn'k bl çdkj nh xbZ gksA 

  (i) 
2ˆ ˆr ati – bt j=    (ii) ˆ ˆr asin t i – acos t j=    

  (iii) ˆ ˆr 3sin t i 4cos t j=  +   (iv) ˆ ˆr 2sin t i – 3sin t j=    

Solution: (i) x = at rFkk y = –bt2  lehdj.kksa dks gy djus ij y = – 
2

2

bx

a
  fiaM dk iFk&ijoy; 

  (ii) x = a sin t, y = – a cos t  x2 + y2
 = a2 fiaM dk iFk&o`Ùkkdkj  

  (iii) x = 3 sin t, y = 4 cos t  
2 2x y

1
9 16

+ = : fiaM dk iFk&vaMkdkj 

  (iv) x = 2 sin t, y = –3 sin t  y = –
3

2
x fiaM dk iFk&ljy js[kk 

 

Example 49: t = 0 le; ij ,d iz{ksI; dks èkjkry ls  dks.k ij u pky ls Qsadk tkrk gSA ;g Øe'k% t = 1s o t=3s {k.kksa 

ij leku Å¡pkbZ ds fcUnqvks ls xqtjrk gSA d.k }kjk izkIr vfèkdre Å¡pkbZ dh x.kuk fdft,A (g = 10 

m/s2) 

SOLVED EXAMPLES 

 

u sin  

B  

x  

y 

u 
 

A 



 
 

xfrdh 

  

 (1) 4 m (2) 12 m  (3) 16 m  (4) 20 m 

Solution: y fn'kk esa foLFkkiu 

  y = uy × 1 – 
1

2
g × (1)2  = uy × 3 – 

1

2
g(3)2  uy = 2g = 20 m/s 

  izkIr vfèkdre Å¡pkbZ hmax = 

2
yu

2g
= 20m. 

 

Example 50: ,d iRFkj dks bl izdkj Qsadrs gSa fd ;g 3 m dh {kSfrt nwjh r; djrk gS ;fn iz{ksI; dk osx 7 m/s gS rks 

Kkr dhft,] 

  (i) bls fdrus dks.k ij Qsadk tkuk pkfg,A 

  (1) 18.5° (2) 37° (3) 71.5° (4) Both (1) and (3) 

  (ii) 7 m/s dh iz{ksi.k pky ls lEHko vfèkdre {kSfrt foLFkkiuA 

  (1) 3 m (2) 5 m (3) 8 m (4) 10 m 

Solution:  (i) ijkl R = 

2u

g
sin 2   

    sin 2 = 
2

gR

u
  = 

2

9.8 3

(7)


= 0.6 = sin 37o 

 

x

y

O
90º–

3m
 

     = 37o     = 18.5o 

   iz{ksi.k dks.k ;g Hkh gks ldrk gSA 90o - 18.5o = 71.5o  

  (ii) vfèkdre {kSfrt foLFkkiu ds fy;s  = 45o vr% 

   Rmax = 

2 2u (7) 49
10 5m

g 9.8 98
= =  = . 

 

Example 51: nks ijoy;ksa dh {kSfrt ls () vkSj –
2

 
 

 
dks.k ij leku pky 20 m/s ls iz{ksfir djrs gSaa rFkk buesa ls 

,d] nwljs ds lkis{k 10 m Å¡pkbZ rd igq¡prk gS rks nksuks ds iz{ksi.k dks.kksa dk eku Kkr djksA (g = 10 m/s2 

ysosa) 

 (1) 37°, 53° (2) 30°, 60° (3) 25°, 55° (4) 18.5°, 71.5° 

Solution: vfèkdre Å¡pkbZ H = 

2 2u sin

2g


  

    h1 = 

2 2(20) sin

2g


= 20 sin2  

  ,oa h2 = 

2 2(20) sin ( / 2 – )

2g

 
 = 20 cos2  



 

HkkSfrd foKku  

 

   h2 - h1 = 20 [cos2 − sin2 ] = 10 

     cos 2 = 10  cos 2 = 
1

2
 

     = 60o    = 30o  

  rFkk '  = 90o –  = 60o 

 
Example 52: ,d yM+dk fdlh edku ls 78.4 m  dh nwjh ijh [kM+k gS ,oa ,d xsan dks Bhd ml edku dh f[kM+dh ls 

edku esa Qsdrk gSA tks tehu ls vfèkdre Å¡pkbZ 39.2 m ij gSA xsan dk iz{ksi.k osx Kkr dhft,A 

 

39.2m

78.4m

u ?=

A B
 

 (1) 19.8 m/s (2) 39.2 m/s (3) 54.6 m/s  (4) 24.4 m/s 

Solution : vfèkdre Å¡pkbZ = 

2 2u sin

2g


m....(i) 

  ijkl = 

2u sin2

g


= 

22u sin2 cos

g

 
 = 2 × 78.4  ....(ii)  

  lehdj.k (i) dks lehdj.k (ii) ls Hkkx nsus ij tan = 1    = 45o  

  lehdj.k (ii) esa eku j[kus ij ijkl = 

2u sin90º

g
= 2 × 78.4  u = 2 78.4 9.8  = 39.2 m/s 

 

Example 53: ,d f=Hkqt ds {kSfrt vkèkkj ds ,d fljs ls ,d d.k dks bl rjg Qsadk tkrk gS fd ;g blds 'kh"kZ dks Nwrk 

gqvk blds vkèkkj ds nwljs fljs ij tkdj fxjrk gSA ;fn f=Hkqt ds vkèkkj dks.k  o  gS rFkk iz{ksi.k dks.k 

 gS] rks fl) dhft, fd tan = tan  + tan . 

Solution: f=Hkqt ls  y = x tan  rFkk y = (R-x) tan  

tan  + tan  = 
y

x
 + 

y

R – x
 = 

yR

x(R – x)
 

x yR
y xtan 1 – tan

R x(R – x)

 
=    = 

 
 

 tan tan tan =  +   
 

u 
 

y

R x−x
 

 

Example 54: ,d d.k dks èkjkry ls fdlh dks.k ij iz{ksfir fd;k tkrk gSA QSadus ds t1 le; ckn d.k vius ekxZ esa [kMs+ 

,d [kEcs ds 'kh"kZ dks Li'kZ djrk gS rFkk vxys t2 le; ckn ;g èkjkry ij igq¡prk gSA [kEHks dh Å¡pkbZ 

fdruh gS \ 

 (1) +1 2

1
g(t t )

2
 (2) +1 2

1
g t t

4
 (3) + 1/2

1 2

g
(t t )

2
 (4) 

1 2

1
gt t

2
 

Solution  [kEHks dh Å¡pkbZ t1 le; ij mèokZèkj foLFkkiu ds cjkcj gksxhA 

  mèokZèkj foLFkkiu y = uyt1 + 
1

2
2
1gt .....(i) 

  rFkk dqy mM~M;u dky t1 + t2 = 
y2u

g
   uy = 1 2

g
(t t )

2
+   



 
 

xfrdh 

  

  uy dk eku lehdj.k (i) esa j[kus ij y = 1 2

g
(t t )

2
+ t1 

1

2
–g(t1)2 = 

1

2
gt1

 t2  

  blfy, [kEHks dh Å¡pkbZ = 1 2

1
gt t

2
ds cjkcj gksxhA 

 

Example 55: ,d xsan dks èkjkry ls 6 m nwj fLFkr 3 m Åaph nhokj dks ikj djus ds fy;s Qsadrs gSa rFkk xsan nhokj ls 18 

m nwj fxjrh gSA xsan dk iz{ksi.k dks.k gksxkA 

  (A) –1 3
tan

2

 
 
 

 (B) –1 2
tan

3

 
 
 

 (C) –1 1
tan

2

 
 
 

 (D) –1 3
tan

4

 
 
 

 

Solution:  

iz{ksI; dh lehdj.k  y = xtan x
1 –

R

 
 
 

 

 3 = 6  tan 6
1 –

24

 
 
 

  tan = 
2

3
 

 



y

x

6m 18m

3m

 
 

Example 56: ,d d.k v = ˆ ˆai bj+ osx ls çsf{kr fd;k tkrk gS] rks ijkl Å¡pkbZ rFkk d.k dk mì;u dky Kkr dhft, A 

Solution: {kSfrt osx = vx = a 

  ÅèokZèkj osx = vy = b 

  rc mì;u dky = 
2b

g
 

  ç{ksi.k dh ijkl = 
2b

g
× a = 

2ab

g
 

  ç{ksi.k dh vfèkdre Å¡pkbZ  = b2 = 2gh  h = 

2b

2g
 

Example 57: ,d gokbZ tgkt èkjkry ls 2000m dh Å¡pkbZ ij {kSfrt fn'kk esa mM+ jgk gSA tc ;g fcUnq P ij gksrk gS] 
rks èkjkry ij ,d fLFkj y{; Q  ij izgkj djus ds fy, ;g ,d ce dks fxjkrk gSA ce ds y{; ij Bhd 

fxjus ds fy, PQ js[kk dk mèoZ js[kk ds lkFk dks.k  fdruk gksuk pkfg,A [ g = 10ms-2] 

 

P

–1100ms



2000m

Q
 

  (1) 37° (2) 30° (3) 45° (4) 53° 

Solution: ekukfd ce dks y{; ls Vdjkus esa yxk le; = t gS rks  

h = 2000 = 21
gt

2
 t = 20s 

R = ut = (100)(20) = 2000 m 

tan  = 
R

h
= 

2000

2000
= 1      = 45o  

 

P

–1100ms



2000h

R



 



 

HkkSfrd foKku  

 

Example 58: ,d cpko ny dk gokbZ tgkt ck< ds ikuh esa f?kjs gq, O;fDr ds Bhd Åij 1960 m fu;r Å¡pkbZ ij  

600 km/h pky ls mM+ jgk gSA mèoZ ls n`f"V ds fdl dks.k ij ik;yV dks cpko fdV fxjkuk pkfg;s rkfd 

;g ikuh esa f?kjs O;fDr rd igqap lds \ (g = 9.8 m/s2) 

 (1) 60° (2) 30°  
 (3) 45° (4) 90° 

Solution: ok;q;ku dh mM+ku pky = 600 x 
5

18
 = 

500

3
m/s {kSfrt fn'kk esa (1960 m Å¡pkbZ 

ij dhV (kit) dks tehu rd igq¡pkus esa yxk le; 

  t = 
2h

g
= 2 1960

9.8

  = 20 s 

  bl le; esa fdV }kjk r; {kSfrt nwjh x  = ut = 
500

3
 × 20 = 

10,000

3
m 

  vr% tan  = 
x

h
 = 

10,000

3 1960
 = 

10

5.88
 = 1.7 3=   

  ;k  =  

Example 59: ,d xSan {kSfrt osx u ls lhf<+;ksa ds 'kh"kZ ls yq<+drh gSa izR;sd lh<+h dh Å¡pkbZ h rFkk pkSM+kbZ  b gS ;fn xsan 

n oha lh<+h ds Bhd fdukjs ij igq¡prh gS rks n dk eku Kkr dhft;sA 

 (1) 
2

2

2hu

gb
 (2) 

2

2

hu

gb
 (3) 

2

2

gb

2hu
 (4) 

2

2

gb

hu
 

Solution: ;fn xsan n oha lh<+h ij Vdjkrh gS rks {kSfrt ,oa mèoZ fn'kk esa r; dh xbZ nwfj;ka Øe'k% nb rFkk nh gksxhA 
ekuk fd bu {kSfrt o mèoZ foLFkkiuksa esa t le; yxrk gSA {kSfrt fn'kk esa u osx fu;r jgrk gSA izkjfEHkd 

mèoZ osx 'kwU; gSA 

  nb = ut rFkk nh = 0 + 21
gt

2
 

 

thn step

R

h
u

1

2
b

 
  leh. (1) ls t foyksfir djus ij      

  nh = 

2
1 nb

g
2 u

 
 
 

    n = 

2

2

2hu

gb
 

Example 60: ,d d.k dks fdlh VkWoj ds 'kh"kZ ls {kSfrt fn'kk esa 20 m/s dh pky ls iz{ksfir fd;k tkrk gSA fdrus le; 

i'pkr d.k dk osx izkjfEHkd ç{ksi.k osx ls 45o dks.k ij gksxk? [g = 10 ms-2 ekusa] 

 (1) 1 s (2) 2 s  (3) 4 s  (4) 6 s 
Solution  ekuk {kSfrt fn'kk x o mèokZèkj uhps dh vksj y fn'kk gSA 

  t le; ckn vx = ux = 20 ms-1,  
  y fn'kk esa osx % 

vy = uy + ayt = 0 + gt = gt  

rks  =
y

x

v gt

v 20
=  =  if =   

rks 1 = 
10t

20
 t = 2s  


xv

yv
v

 

Example 61 fp= esa [kaHks ls ç{ksi.k fn[kk;k x;k gS Kkr dhft, 

 
P



x

h



 
 

xfrdh 

  

(i) mì;u dky,  

(ii)  {kSfrt ijkl, 

(iii) èkjkry ls çkIr vfèkdre Å¡pkbZ, 

(iv)  Vdjkus dh pky   

 (g = 10 m/s2)  

100m

45º

40 2

 

Solution (i) ÅèokZèkj fn'kk esa s = ut + 
1

2
at2 mi;ksx djrs gq,  

   – 100 = 40(T) + 
1

2
(–10)T2 

   T2 – 8T – 20 = 0  T = 10 s 

  (ii) {kSfrt ijkl 

   R = ux T = (40) (10) = 400 m 

  (iii) vfèkdre Å¡pkbZ  = 100 + 

2
yu

2g
= 100 + 

2(40)

2(10)
= 180 m 

  (iv) Vdjko pky  v = 2u 2gh+  = 2(40 2) 2(10)(100)+  = 20 13  m/s 

 

 

vkisf{kd xfr (RELATIVE MOTION): 

13. funsZ'k ra=:  

 ;g og LFkku gksrk gSA tgk¡ ls voyksdu fd;k tkrk gS ;k og LFkku tgk¡ ls xfr ds ekin.M ¼nwjh] foLFkkiu] osx] 

Roj.k] ÅtkZ] cy vkfn½ esa dksbZ ifjorZu ns[kk tkrk gSA 

➢ çs{kd dks ml LFkku ds lnHkZ esa fojkekoLFkk esa gksuk pkfg,A 

➢ "funsZ'k ra=" 'kCn dsoy izs{kd ds fy, gS] blfy, bldk oLrq ls dksbZ ysuk&nsuk ugha gSA 

➢ ,d pyrh Vªsu ds vanj cSBk ,d vkneh [kqn dks Vªsu ds Åij viuh lhV dks viuk "funsZ'k ra=" dg ldrk gS D;ksafd 

mlh Vªsu ds vanj pyus okyk ,d vU; O;fä Vªsu dks viuk "lanHkZ dk <kapk" ugha dg ldrk D;ksafd og Vªsu ds laca/k 

esa fojke es ugh gSA 

 

13.1  ,dfoeh; vkisf{kd osx (RELATIVE VELOCITY ONE DIMENSION) : 

 tc ge d.k dh xfr dks ekurs gSAa dk vè;;u djrs gSa rc ge ,d fu;r 

fcUnq ekurs gS ftlds lkis{k d.k xfr esa gSA mnkgj.k ds fy,] ;fn ge 

dgs fd ikuh cg jgk gS ;k iou py jgh gS] rks ge ;g ekurs gSa fd i`Foh 

ds lkis{k gSA 

 B dk A  ds lkis{k foLFkkiu = [A ls B dk ekik x;k foLFkkiu]  

  
BA B Ax x – x=   BAdx

dt
 = Bdx

dt
 – Adx

dt
 

  
BA B Av v – v=   vkisf{kd = okLrfod - izs{kd 

 

13.2 tc leku funsZ'k ra= esa xfr gks : 

➢ leku fn'kk esa xfr ds fy;s (For same direction) :  

 ;fn nks d.k ,d gh fn'kk esa xfreku gks rks muds vkisf{kd osx dk ifjek.k nksuksa 

ds pkyksa ds vUrj ds cjkcj gksrk gSA 

 
12|v | or 

21|v | = v1 – v2 

 

A B

BX

BV
AV

O

AX

 

1v

2v

or

1v

2v



 

HkkSfrd foKku  

 

➢ foijhr fn'kk esa xfr ds fy;s (For opposite directions) : 

 tc nks d.k foijhr fn'kk esa xfreku gks rks muds vkisf{kd osx dk ifjek.k 

nksuksa d.kksa fd pky ds ;ksx ds cjkcj gksrk gSA 

 
12|v | or 

21|v | = v1
 + v2

  

 uksV- tc nks d.k ,d gh {k.k ij xfr djuk izkjEHk djs rks ge vkisf{kd xfr 

ds fl}kar dk iz;ksx djrs gSaA 

13.3 vkafdd vuqiz;ksx (Numerical Applications)  

➢ ;fn nks d.k ljy js[kk esa fu;r pky ls bl izdkj xfreku gks fd mudk 

vkisf{kd Roj.k 'kwU; gks rks mudk vkisf{kd osx] vkisf{kd foLFkkiu rFkk le; 

ds vuqikr ds cjkcj gksrk gSA 

 tc  arel. = 0   

➢ ;fn nks d.k bl izdkj xfreku gks fd mudk vkisf{kd Roj.k v'kwU; gks rks  

 ge vkisf{kd xfr ds lehdj.kksa dk mi;ksx djrs gSaA 

 aA = 0   aB= a 

 aAB = aA – aB  aAB= 0 – a = – a = constant 

 xfr ds lehdj.k (vkisf{kd xfr ds fy,) (Equation of Motion (Relative)) 

 ➢ vrel. = urel. + arel.t ➢ srel. = urel.t+
1

2
arel.t2 ➢ 2 2

rel. rel. rel. rel.v u 2a s= +  ➢ srel. = 
1

2
 (urel.+vrel.)t 

 
13.4 lery esa vkisf{kd osx (RELATIVE VELOCITY IN A PLANE) 

➢ f}foeh; xfr ds fy;s: 

 A dk vkisf{kd osx 'B' ds lkis{k fuEu izdkj ls izkIr fd;k tk ldrk gS 

 
AB A Bv v – v=  

 
2 2

AB A B A B|v | v v –2v v cos= +   

 

13.5 nks d.kksa ds feyus dh fLFkfr ¼VDdj½ esa : 

➢ lkis{k foLFkkiu 'kwU; gksrk gSA 

➢  muds mèokZèkj osx leku gksaxsa (;fn os leku Lrj ls iz{ksfir fd;s x;s gksa) (iz{ksI; dh fLFkfr esa) 

➢  mudh la;qDr xfr dk] ,dfofe; xfr;ksa esa ifjofrZr fd;k tk ldrk gSA 

 

13.6 ,d iz{ksI; dk nwljs iz{ksI; ds lkis{k iFk : 

 nks iz{ksI; tehu ls fofHkUu osxksa ls fofHkUu dks.kksa ij Qsds tkrs gSA nksuksa iz{ksI;ksa ds Roj.k leku gS vr%  mudk lkis{k 

Roj.k 'kwU; gksxkA bl izdkj ,d iz{ksI; dk iFk nwljs ds lkis{k ljy js[kk gksxk rFkk ,d iz{ksI; dh xfr nwljs ds lkis{k 

le:i gksxhA 

➢ ;fn u1 cos1 = u2 cos

 rc lkis{k iFk mèokZèkj js[kk gksrh gSA 

➢ ;fn u1 sin1 = u2 sin

 rc lkis{k iFk {kSfrt js[kk gksrh gSA  

 

14. o"kkZ&O;fDr lEcafèkr iz'u (RAIN-MAN PROBLEM): 

(i) ;fn o"kkZ mèokZèkj uhps dh vksj 
Rv osx ls fxj jgh gS rFkk O;fDr osx 

Mv  ls {kSfrt fn'kk esa xfreku gS rks euq"; ds 

lkis{k o"kkZ dk osx 

 

1v

2v

or

1v

2v

 

A B

Av constant= Bv constant=

 

1v

1v

v1 = const. v2 = const. 

2v

2v

 

Ar

Br

Bv

Av



 
 

xfrdh 

  

 

RV

tc vkneh fLFkj gS& 
   

MV

RMV

( )tc vkneh xfr'khy gS

  



M–V

RV

   



M–V

j

i
M M

ˆV V i=

R R
ˆV V j=

RMV

j

i



 

 
RM R Mv v – v=  RM R M

ˆ ˆv –v j – v i =  

 lfn'k ;ksx ds fu;ekuqlkj vRM dk ifjek.k gksxk  

 vRM = 2 2
R Mv v+  

 
RMv  dh fn'kk bl izdkj gksxh fd ;g mèokZèkj ds lkFk  dks.k cuk;s vFkkZr~  = tan-1 (vm/vR) 

(ii) ;fn o"kkZ mèokZèkj ls  dks.k ij 
Rv osx ls fxj jgh gS rFkk {kSfrt fn'kk esa 

Mv  osx ls xfreku O;fDr dks o"kkZ dh cwans 

mèokZèkj uhps dh vksj fxjrh gqbZ izrhr gksrh gSA 

 ;gk¡ 
RMv  = 

R Mv – v    
RMv  = (vR sin − vM) î  – vR cos ĵ  

 ;fn O;fDr vuqHko djrk gS fd o"kkZ dh cwans mèokZèkj uhps dh vksj fxj jgh gS rks ;g rHkh lEHko  

 gS tc 
RMv  dk {kSfrt ?kVd 'kwU; gks 

 vR sin − vM = 0  sin = M

R

v

v
 rFkk 

2
2 2 2M

RM R R R RM R M2
R

v
v v cos v 1 sin v 1 v v v

v
=  = −  = −  = −  

 

15.  unh&uko ¼;k O;fDr½ iz'u (RIVER-BOAT (OR MAN) PROBLEM): 

 ,d O;fDr v  osx ls rSj ldrk gS vFkkZr~ ;g O;fDr dk fLFkj ikuh ds lkis{k osx gSA  

 ;fn ikuh Hkh 
Rv osx ls cg jgk gS] rks O;fDr dk tehu ds lkis{k osx 

m Rv v v= +  

 (i) ;fn O;fDr ikuh ds cgus dh fn'kk esa vFkkZr~ unh izokg ds vuqfn'k rSj jgk gS rks 

 vm = v + vR  

(ii) ;fn O;fDr ikuh ds cgus dh fn'kk ds foifjr vFkkZr~~~~~~ unh izokg ds foifjr rSj jgk gS rks 

vm = v – vR  

 

 

(iii) ;fn O;fDr unh ikj dj jgk gS] vr% v  o 
Rv  , ,d js[kk esa ugha gS rks lfn'k cht xf.kr 

dk iz;ksx djuk gksxkA 
m Rv v v= +   

 

 

15.1 unh dks ikj djus ij : 

 



RMV

MV

RV

i

j

v

Rv

v

Rv

v

Rv

mv

CB

A
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unh dks ikj djus ij 

n`f"V dks.k dh U;wUkre nwjh 

;k 

Uknh ikj djus esa lcls NksVk laHko iFk

  
;k 

unh ikj djds 'kq:okrh iFk ds Bhd 

lkeus ,d fcUnq ij igqpsA 

n`f"V dks.k dk U;wUkre 

le; 

;k 

unh ikj djus esa NksVk iFk  

 
 

➢ U;wure yEckbZ ds iFk ds fy;s (For shortest path): 

;fn O;fDr unh dks bl izdkj ikj djuk pkgrk gS fd mldk foLFkkiu U;wure jguk pkfg,] vFkkZr~ og unh ds ikj Bhd 

lkeus okys fcUnq ij igqapuk pkgrk gSA 

 O;fDr dks unh ds izokg ds vfHkyEc ls  dks.k ij izokg ds foijhr rSjuk pkfg,] 

rkfd ifj.keh osx 
M Rv (v v )= + . 

 bldh AB foLFkkiu esa fn’kk  

 B ij igqpus ij  v sin = vR  sin = Rv

v
 

 ;fn AB ds vuqfn'k osx dk ?kVd vcos gks rks fy;k x;k le; 
d

t
vcos

=


 = 
2 2

R

d

v – v
 

➢ U;wure le; ds fy;s (For minimum time): 

 unh dks U;wure le; esa ikj djus ds fy;s AB dh fn'kk esa osx (v cos ) vfèkdre gksuk 

pkfg,A ;g lEHko gS ;fn  =0o, vFkkZr ty izokg ds yEcor rSjuk izkjEHk djuk pkfg,A 

unh ds osx ds izHkko ds dkj.k O;fDr ifj.kkeh osx ls fcUnq C ij igqapsxkA vr% mldk 

foLFkkiu U;wure ugha gksxk ijUrq unh dks ikj djus esa fy;k x;k le; U;wure gksxk og 

min

d
t

v
= gSA le; esa rSjkd unh dh fn'kk esa] unh dh pky RV  ls BC nwjh r; djrk gSA 

 le; esa tmin rSjkd unh dh xfr ds lkFk unh ds lkFk BC dh nwjh r; djrk gS RV  unh ds çokg ds lkFk r; dh 

xbZ nwjh ¼euq"; dk cgko½  gSA 

 
Example 62: nks clsa A o B leku fn'kk esa Øe'k% 20 m/s rFkk 15  m/s dh pky ls xfr'khy gSA B ds lkis{k A dk vkisf{kd 

osx rFkk A ds lkis{k B dk vkisf{kd osx Kkr dhft, A 

Solution: ekuk fd x- v{k ds vuqfn'k cl dh xfr dh fn'kk  gS 

  rks 
A

ˆv (20m / s)i=  and 
B

ˆv (15m / s)i=  

  (i) B ds lkis{k A dk vkisf{kd osx  

    
AB A Bv v – v=  =(A dk okLrfod osx) - (B dk osx) 

   = (20m/s) î  –(15 m/s) î  = 5 m/s î  

   vFkkZr~ B ds lkis{k A 5m/s dh pky ls  fn'kk esa xfr'khy gSA 

  (ii) A ds lkis{k B dk vkisf{kd osx 

    
AB B Av v – v=  =(B dk okLrfod osx) - (A dk osx) 

   = (15m/s) î – (20m/s) î = (– 5m/s) = (5m/s)(– î ) 

   vFkkZr A ds lkis{k B, - fn'kk esa 5 m/s dh pky ls xfr'khy gSA 

 

SOLVED EXAMPLES 

 

C

v

Rv

mv

B

Amvsin v =

d


mvcos v =

 

v

Rv

mv

CB

A

Rv



d



 
 

xfrdh 

  

Example 63: gkbos ij 30 km/h pky ls xfr'khy iqfyl osu] mlh fn'kk esa 190 km/h pky ls mlds vkxs tk jgh pksj 

dh dkj ij xksyh pykrh gSA ;fn xksyh dh uyh ls fudyus ij uyh dh lkis{k pky 150 m/s gS] rks pksj 

dh dkj ds lkis{k xksyh dh pky Kkr dhft;sA 

 (1) 760 km/hr (2) 540 km/hr (3) 380 km/hr (4) 190 km/hr 

Solution: vb → xksyh dk osx 

  vp → iqfyl osu dk osx 

  vt → pksj dh dkj dk osx  

  vbp = vb – vp   vbp = 150 × 
18

5
= 540 km/hr 

  vb = vbp + vp = 540 + 30 = 570 km/hr 

  vbt = vb – vt = 570 – 190 = 380 km/hr. 

Example 64: fnYyh vEckyk ls 200 km nwj gSA dkj A, vEckyk ls 30 km/h pky ls jokuk gksrh gS rFkk dkj B mlh le; 

fnYyh ls 20 km/h dh pky ls jokuk gksrh gSA os ,d nwljs ls dc feysxh vkSj feyku fcUnq dh vEckyk ls 

nwjh fdruh gksxh \ 

  (1) 1 hr, 60 km  (2) 2 hr, 120 km 

  (3) 6 hr, 240 km  (4) 4 hr, 120 km 

Solution: 
AB B Av v – v= = 30 – (– 20) = 50 km/hr 

nksuks dkjsa t le; ckn feyrh gS rks 

fn;k x;k gS t = 
AB

s

v
 = 

200

50
 = 4hr 

vackyk ls og nwjh tgka nksuks dkjsa feysxh 

x = 30 × 4 = 120 km 

 Delhi

200km
Ambala

30km / hr 20km / hr

x

 
 

Example 65: rhu yM+ds A, B o C, t =0 ij d Hkqtk okys leckgq f=Hkqt ds dksuksa ij fLFkr gSA izR;sd yM+dk fu;r pky v 

ls xfr djrk gSA A ges'kk B dh vksj] B ges'kk C dh vksj rFkk C ges'kk A dh vksj xfr djrk gSA os ,d nwljs 

ls fdl le; ij rFkk dgka feyrs gSa \ 

 (1) 
d

3v
  (2)  

 (3) 
2d

3v
  (4) 

3d

4v
 

Solution: leferh ds vkèkkj ij f=Hkqt ds dsUnzd ij feysaxsaA A o B  dk ,d nwljs 

dh vksj igqap dk osx v + v cos 60o gksxk vksj os tc feyrs gSa rc d nwjh 

r; dj ysrs gSaA  

  ijLij feyus esa yxk le; 

 
d d 2d

t
vv vcos60º 3vv
2

 = = =
+

+
  

60º

A

B C

O

 

 

Example 66: nks dkj ,d lhèks jksM+ ij Øe'k% 10 m/sec rFkk 12 m/sec ds osx ls ,d nwljs dh vksj xfr dj jgh gSA 

tc bu nksuks dkjksa ds eè; 150 m dh nwjh gksrh gS rc nksuksa pkyd viuh dkj ds czsd yxkrs gq, 2m/sec2  

eUnu rc rd nsrs gSa] tc rd fd ;s :d ugha tkrh gSA :dus ds ckn nksuksa dkj ds eè; fdruh nwjh gksxh\ 

 (1) 61 m  (2) 150 m  (3) 89 m  (4) 36 m 

2d

v
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Solution: ekuk eanu ds vUrxZr :dus ls igysa dkjksa }kjk pyh xbZ nwjh Øe'k% x1 rFkk x2 gSA 

  lehdj.k v2 =u2 + 2as,  0 = (10)2 – 2 × 2 x1  x1 = 25m  

  rFkk 0 = (12)2 – 2 × 2x2     x2 = 36 m 

  nksuks dkjksa }kjk pyh dqy nwjh = x1 + x2 = 25 + 36 = 61m 

  nksuksa dkjksa ds chp dh nwjh tc og :d tkrh gS = 150 – 61 = 89 m. 

 

Example 67: nks jsyxkMh;k¡ A rFkk B, 100 km dh nwjh ij ,d nwljs dh rjQ vyx vyx iFk ij 50 km/h dh pky ls 

pyrh gSA jsyxkMh A 20 km/h2 ls Rofjr gS rFkk jsyxkMh B, 20 km/h2 ls eafnr gksrh gSA rc jsyxkMh A }kjk 

r; dh xbZ nwjh tc og ,d nwljh dks ikj djrh gSA 

  (1) 45 km (2) 55 km (3) 65 km (4) 60 km 

Ans.  (4) 

Solution: vkisf{kd xfr lehdj.k ls 

  sr = urt + 
1

2
ar t2  ur = 100 km/hr 

  ar = 0, sr = 100 

  100 = 100 × t + 0  t = 1 hr 

  A ds }kjk r; dh xbZ nwjh    S = 50 × 1 + 
1

2
 × 20 × (1)2 = 60 km 

 

Example 68: nks Vsªu A o B ftudh yEckbZ;ka Øe'k% 100m rFkk 60 m gS] lekUrj iVfj;ksa ij foifjr fn'kk esa xfr dj 

jgh gSA NksVh Vsªu dk osx cMh+ Vsªu ds osx dk 3 xquk gSA ;fn Vsªu ,d nwljs dks ikj djus esa 4 sec. ysrh gS 

rks muds osx Kkr dhft,\ 

 (1) vA = 20 m/s, vB = 30 m/s (2) vA = 5 m/s, vB = 15 m/s 

 (3) vA = 10 m/s, vB = 30 m/s (4) vA = 30 m/s, vB = 10 m/s 

Solution: fn;k gS vB = 3vA  

  Vsªu foijhr fn'kk esa pyrh gS] rc vkisf{kd osx 

  vrel = 
le;

reld
  vA + vB = 

100 60
40

4

+
=   4vA = 40  vA = 10 m/s, vB = 3vA = 30 m/s 

Example 69: ,d iRFkj dks 80 m ehVj Å¡ps ehukj ls Qsadk tkrk gSA mlh {k.k ij nwljk iRFkj ehukj ds ikn ls 40 m/s 

dh pky ls Qsadk tkrk gSA dc vkSj dgk iRFkj ,d nwljs dks ikj djsxsA 

 (1) At t = 2 s ; h = 30 m (2) At t = 4 s ; h = 60 m  

 (3) At t = 2 s ; h = 60 m (4) At t = 4 s ; h = 120 m 

Solution: ;gk¡ Srel = 80 m, 



 
 

xfrdh 

  

urel = 40 m/s,             

arel = 0 (xq:Ùo ds vèkhu lkis{k xfr ,d leku xfr gS) 

vr% le; = rel

rel

S

U
= 2 s 

èkjkry ls Å¡pkbZ 

H = ut + 
1

2
at2 

 H = 40(2) – 
1

2
g(2)2 = 60 m 

 
 

Example 70: fdlh fLFkj fy¶V esa ¼tks Åij ls [kqyh gqbZ gS½ dksbZ ckyd [kM+k gSA og vius iwjs tksj ls ,d xasn Åij 

dh vksj Qsadrk gSA ftldh izkjafHkd pky 49 m s-1 gSA  mlds gkFkksa esa xsan ds okfil vkus esa fdruk le; 

yxsxk\ ;fn fy¶V Åij dh vksj 5 m s-1 dh ,d leku pky ls xfr djuk izkjEHk dj ns vkSj  og ckyd 

fQj xsan dks vius iwjs tksj ls Qsadrk gS rks fdruh nsj eas xsan mlds gkFkksa esa ykSV vk,xh \ 

 (1) 6 s (2) 8 s  (3) 10 s  (4) 16 s 

Solution: tc fy¶V fLFkj gS mì;u dky   = 
2u

g
= 

2 49

9.8


= 10 sec 

  tc fy¶V py jgh gS 

  Srel = Urel .t – 
1

2
gt2  

   Srel = 0, 

    Urel = 49 m/sec 

  0 = 49t – 
1

2
× 9.8 × t2   t = 10 sec 

 

Example 71: ,d O;fDr 6 m/s dh pky ls iwoZ fn'kk esa tk jgk gS vkSj ;g vuqHko djrk gS fd gok nf{k.k dh vksj 6 

m/s dh pky ls cg jgh gSA 

  (i) gok dk izokg dk okLrfod osx Kkr dhft,A 

  (1) 12 m/s , S-E ds vuqfn'k (2) 6 m/s , S-E ds vuqfn'k 

  (3) 12 2  m/s, S-E ds vuqfn'k (4) 6 2  m/s, S-E ds vuqfn'k 

  (ii) ;fn O;fDr viuk osx nqxquk dj ysrk gS rks O;fDr ds lkis{k ok;q ds izokg dk osx Kkr dhft;sA 

  (1) 12 m/s , S-W ds vuqfn'k  (2) 6 m/s, S-W ds vuqfn'k 

  (3) 12 2  m/s, S-W ds vuqfn'k (4) 6 2  m/s, S-W ds vuqfn'k 

Solution: (i) 
act rel refv v v= +  

        
w wm mv v v= +   

   ˆ ˆ–6i 6j= +  

    
w

ˆ ˆv 6i – 6j=   

   |v| 6 2= m/s rFkk ;g nf{k.k&iwoZ fn'kk esa cg jgh gSA 

 

wm
ˆV –6j=

WV

E

S

45º

ˆvm 6i=

N

W

 

A

B

 H
=8

0
m

 

A

A

u 0

a g

=

= 

B

B

u 40m / s

a g

=

= 
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  (ii) tc O;fDr viuk osx nqxquk djrk gS  
m

ˆv 12i=  

   ijUrq gok dk okLrfod osx vifjofrZr jgrk gSA 

   
wm w m

ˆ ˆ ˆv v – v (6i – 6j) – 12i= =   

    
wm

ˆ ˆv 6i – 6j=  

  O;fDr ds lkis{k gok dk osx nf{k.k if'pe fn'kk esa 6 2

 m/s gSA 

 

WV

E

S

45º

ˆ–6i

N

W

ˆ–6i

 

 

Example 72: ,d O;fDr dkj esa 20 km/hr ds osx ls iwoZ fn'kk esa xfr'khy gS] mls ,d Vsªu 20 3 km/hr km/hr ds osx 

ls mÙkj fn'kk esa xfr djrh gqbZ izrhr gksrh gS rks Vsªu dk okLrfod osx ,oa xfr dh fn'kk D;k gksxh \ 

 (1) 30 km/hr 60° iwoZ ds mÙkj   (2) 45 km/hr 45° iwoZ ds mÙkj  

 (3) 40 km/hr 60° iwoZ ds mÙkj (4) 25 km/hr 30° iwoZ ds nf{k.k 

Solution: 
TC T C TC C

ˆ ˆv v – v v v 20 3 j 20i=  + = +  

2 2
T|v | (20 3) (20)= +  

       = 1600  = 40 km/hr 

20 3
tan 60º

20
 =   =  

vr% Vsªu dh xfr dh fn'kk 60o N of E or E - 60o - N  


X

N
y

TV

TCV 20 3km / hr=

CV 20km / hr=
 

 

Example 73: ,d fLFkj O;fDr o"kkZ dh cwanks dks mèokZèkj :i ls fxjrk  gqvk ns[krk gSA tc og 4 km/h ls pyrk gS rks 

og Nkrs dks mèokZèkj ls 53o ds dks.k ij idM+rk gSA o"kkZ dh cwanks dk osx Kkr dhft;sA 

 (1) 
2

3
 km/hr  (2) 3 km/hr   

 (3) 
5

3
 km/hr  (4) 

4

3
km/hr 

Solution: ;gka O;fDr ds osx] ckfj'k dk osx rFkk O;fDr ds lkis{k o"kkZ ds osx dks Øe'k% 

m rv ,v  rFkk 
r/mv  ls O;Dr djrs gSaA ftuds eè; lEcaèk fuEu izdkj O;Dr fd;k 

tk ldrk gSA 

  
r m r/mv v v= +   

 mijksDr lehdj.k ls Li"V gS fd fLFkj [kM+k O;fDr] o"kkZ dk osx 
rv  èkjkry 

ds lkis{k ekirk gS rFkk tc og 
mv  osx ls xfr dj jgk gksrk gS] rks o"kkZ dk 

osx Lo;a ds lkis{k 
r/mv  ekirk gSA ;g ,d lkekU; rF; gS fd o"kkZ ls vfèkdre cpko djus ds fy;s Nkrs dks  

r/mv dh vksj j[kuk gksrk gSA bu rF;ksa ds vuqlkj osx lfn'kksa dh fn'kkvksa dks layXu fp= esa n'kkZ;k x;k gSA 

iznf'kZr osx lfn'k ds ;ksx dks mijksDr lehdj.k ls Hkh iznf'kZr djrs gSaA 

  fp=kuqlkj  vr = vm tan37o = 3 km/h 

 

 

mv 4=

rv

rmv

37º
53º

mv

rv
rmv

53º

 
ve

rt
ic

al
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Example 74: nks d.k A o B dks èkjkry ls ,d lkFk fp= esa n'kkZbZ x;h fn'kk esa Øe'k% vA = 20 m/s o vB = 10 m/s dh 

izkjfEHkd pky ls Qsds tkrs gSaA  0.5 lSd.M ckn budh VDdj gksrh gSA dks.k  dk eku ,oa nwjh x dk eku 

Kkr djksA 

 xA B

Av 20m / s=
Bv 10m / s=



 

 (1)  = 30°, x = 5m (2)  = 60°, x = 5 2  m 

 (3)  = 30°, x = 5 3  m (4)  = 60°, x = 10 3  m 

Solution: ;fn nksuks d.k leku le; ij leku ÅapkbZ ij gksaxs rks mudh VDdj gksxhA 

  yA = yB   (uy)A  t – 
1

2
gt2 = (uy)B t – 

1

2
gt2 

   (uy)A = (uy)B     (vAsin ) = vB 

   20 sin  = 10   sin  = 
1

2
  = 30o  

  A }kjk  0.5s esa r; {kSfrt nwjh x = (ux)A t x = (ux)A t = (20 cos30o)0.5 = 
3

10 5 3m
2

 =  

Example 75: nks feukjksa ls ,d lkFk fp=kuqlkj nks d.k iz{ksfir fd, tkrs gSaA mudh Vddj ds fy, d dk eku fdruk 

gksuk pkfg,A 

 

A

B10m/ s

d

45º

10m

10 2m / s

20m

 
  VDdj esa 'd' dk eku gksuk pkfg,? 

  (1) 10 m (2) 16 m (3) 20 m (4) 24 m 

Solution: ;gka A rFkk B ds eè; dksbZ vkisf{kd Roj.k ugha gSA 

  blfy;s VDdj ds fy, le; t =
BA

y BA

y

(v )
 

  tgak yBA = B dk A ds lkis{k mèokZèkj foLFkkiu = 10 m. 

  (vy)BA = B dk A ds lkis{k mèokèkZj osx 

  A = 0 – (–10 2 sin45º)  = 10 m / s  t = 10 / 10 = 1s 

  d  = B dh A ds lkis{k r; {kSfrt nwjh = (vx)BA x t 

  A = (vx)BA . t = (10 10 2 cos45º)+  × 1 = 20m. 

 
Example 76: nks yM+ds ,d eSnku ds nks fdukjksa A o B ij bl izdkj [kM+s gS fd AB = a gSA B ij [kM+k yM+dk  v1 osx ls 

AB ds yEcor nkSM+uk 'kq: djrk gS mlh le; A ij [kM+k yM+dk v osx ls nkSM+uk izkjEHk djrk gS rFkk nwljs 

yM+ds dks t le; esa idM+ ysrk gS] rks t dk eku Kkr dhft,A  

 (1) 
1

a

v – v
  (2) 

+

2

2 2
1

a

v v
 

 (3) 
2

2 2
1

a

v – v
  (4) 

2

2 2

1

a

v v−
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Solution: ekuk fd nksuks yM+ds t le; i'pkr fcUnq C ij feyrs gSaA 

rc  AC = vt, BC = v1t ijUrq (AC)2 + (BC)2 

 (AC)2 = (AB)2 + (BC)2 

  v2t2 = a2 + 2 2
1v t  

 ( )2 2 2 2
1t v v a− =   t = 

2

2 2
1

a

v – v
  AB a

v
1v

C

 

 

Example 77: nks oLrq,a A o B 10 km nwjh ij bl izdkj j[kh gS fd oLrq B, A ds nf{k.k esa gSA A o B oLrq,a leku pky 20 

km/h ds lkFk Øe'k% iwoZ dh vksj rFkk mÙkj dh vksj xfr djrh gS] rks Kkr dhft, &  

(i) A dk B ds lkis{k osx 

(ii) xfr ds nkSjku izkIr dh x;h U;wure nwjh 

(iii) izkjEHk ls U;wure nwjh izkIr djus esa yxk le; 

 
Solution: (i) 

AB A B
ˆ ˆv v – v 20i – 20j= = = 20 – 20 

   
AB|v | 20 2=  

  (ii)  U;wure nwjh   = 
2

2 2
1 2

v d

v v



+
= 

20 10

20 2


= 5 2  

  (iii)  U;wure izFkDdj.k esa fy;k x;k le;  = 5 2

20 2
= 

1

4
× 60 = 15 min 

 

Example 78: ,d uko nks fuf'pr fcUnqvksa A o B ds eè; unh ds izokg dh fn'kk ds vuqfn'k xfr djrh gS] rks t1 le; 

ysrh gS rFkk mUgha nks fuf'pr fcUnqvksa ds eè; tc èkkjk ds foifjr fn'kk esa xfr djrh gS rks] t2 le; ysrh 

gSA fLFkj ikuh esa AB nwjh r; djus esa ;g fdruk le; ysxh\ 

 (1) 1 2

1 2

2t t

t t

 
 

+ 
  (2) 

 
 

+ 

1 2

1 2

t t

t t
  

 (3) 
 +
 
 

1 2

1 2

t t

2t t
  (4) 

+ 
 
 

1 2t t
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Solution: 
1

b R

AB
t

v v
=

+
, 

2

b R

AB
t

v – v
=  

  or vb + vR = 
1

AB

t
 and vb – vR = 

2

AB

t
  2vb = 

1 2

AB AB

t t
+  = 1 2

1 2

t t
AB

t t

 +
 
 

 

  or 
1 2

1 2

2t t

t t

 
 

+ 
=

b

AB

v
 = fLFkj ikuh esa AB nwjh r; djus esa uko }kjk fy;k x;k le;A 

Example 79: ,d uko dks fLFkj ikuh ij 5 m/s ls pyk;k tk ldrk gSA ;g 200 m pkSM+h unh esa blds nf{k.kh fdukjs ls 

mÙkjh fdukjs rd tkus esa mi;ksx yh tkrh gSA unh dh èkkjk dk iwoZ fn'kk dh vksj ,d leku osx 3 m/s gSA 

  (i) unh dh èkkjk ds yEcor unh dks ikj djus ds fy;s uko dks fdl fn'kk esa pykuk gksxk \  

  (ii) unh ds cgko ds yEcor fn'kk esa ;g unh dks ikj djus esa fdruk le; ysxh \  

 (iii) U;wure le; esa unh dks ikj djus ds fy;s uko dks fdl fn'kk esa pykuk gksxk \ ;g fdruh nwjh rd 

viogu djxh\ 

W E

N

S



 
 

xfrdh 

  

Solution: (i) cgko ds yEcor unh dks ikj djuk gS vFkkZr y?kqRre iFk ds vuqfn'k 

   
u 3

sin 37º
v 5

 = =   =  

  (ii) uko }kjk fy;k x;k le;, 

   t = 
d 200

50s
4vcos 5
5

= =



 

  (iii) U;wure le; esa unh dks ikj djus ds fy,]  = 0o  

   vr% min

d 200
t s 40s

v 5
= = =  

   viogu = u(tmin) = 3(40)m = 120 m 
 

Example 80:  {kSfrt esa xfreku dksbZ yack iV~Vk 4 km h-1 dh pky ls py jgk gSA ,d ckyd bl ij ¼iVs ds lkis{k½ 9 

km h-1 dh pky ls dHkh vkxs dHkh ihNs vius ekrk&firk ds chp nkSM+ jgk gSA ekrk o firk ds chp 50 m 

dh nwjh gSA ckgj fdlh fLFkj IysVQkeZ ij [kM+s ,d izs{kd ds fy,] fuEufyf[kr dk eku Kkr fdft, &  

(i) IkV~Vs dh xfr dh fn'kk esa nkSM+ jgs ckyd dh pky]  

(ii) iV~Vs dh xfr dh foifjr fn'kk esa nkSM+ jgs ckyd dh pky  

(iii) cPps }kjk (i) o (ii) esa fy;k x;k le;  

 ;fn ckyd dh xfr dk izs{k.k mlds ekrk o firk djsa rks 

dkSulk mÙkj ifjofrZr gks tk,xk \ 

 

Father Child Mother

4km / h

fLFkj çs{kd 

?kwf.kZr csYV 

 
Solution: ckgj ls fLFkj IysV ij çs{kd ds fy,  

  (i)  çs{kd ds lkis{k cPps dh pky = 9 + 4 = 13 km/h 

  (ii)  çs{kd ds lkis{k cPps dh pky = 9 – 4 = 5 km/h 

  (iii)  cPps ds }kjk fy;k x;k le; = 
50

5
9

18


= 20 sec. 

  mÙkj a rFkk b esa varj gksxk ;fn nksuksa esa ls fdlh ,d vfHkHkkod ds }kjk xfr ns[kh tk,A 

 

 



 

HkkSfrd foKku  

 

vkisf{kr xfr 

1-D xfr ds izkpy 

 

 
 

 

 
 

 

Xfr dh lehdj.k 

➢ vrel.=urel.+arel. t 

➢ srel.=urel.t+ arel. t2 

➢ v .=u .+2arelsrel 

➢ srel.= (urel.+vrel)t 

 

 2-D xfr 
 

1-D xfr 
unh&uko 

tU;wEre nwjh  =   

a = f(x) 

 

pky esa ifjorZu fd nj =  a = f(t) 

 

;fn v = f(x) 

 

 

nwjh 
 

➢  okLrfod iFk dh  

   yackbZ 

➢ vfn'k jkf'k 

➢ dHkh-ve ugha gks ldrk 

➢ ges'kk c<+rk gS 

➢ fLFkj gks ldrk gS 

➢ 'kwU; ugha gks ldrk 

➢ SI ek=d ehVj gSA 

➢ CGS ek=d lseh gSA 

foLFkkiu 

➢ lcls de nwjh 

➢ /kukRed ;k-vegks ldrk gS 

➢ c<+ ;k ?kV ldrk gS 

➢ 'kwU; gks ldrk gS 

➢ osDVj ek=k 

➢ SI bdkbZ eh 

➢ CGS bdkbZ lseh 

➢ |foLFkkiu|  

➢ nwjh           pky 

➢ nwjh dh le; nj 

➢ vfn'k jkf'k 

➢ dHkh -ve ugha gks ldrk 

➢ c<+ ;k ?kV ldrk gS 

➢ 'kwU; gks ldrk g 

S➢ SI ek=d eh/lSd.M gS 

➢ CGS ek=d lseh/lSd.M gS 

osx 

➢ foLFkkiu dh le; nj 

➢ lfn’k jkf’k 

➢ +ve ;k -ve gks 

➢ c< ;k ?kV ldrk gSa 

➢ 'kwU; gks ldrk gSa 

➢ SI ek=d m/s 

➢ CGS ek=d cm/s 

➢ |osx| =  pky  

        Roj.k 

➢ osx dh le; nj 

➢ lfn'k jkf'k 

➢ +ve ;k -ve gks ldrk gS 

➢ c<+ ldrk gS ;k 

  ?kV ldrk gSA 

➢ 'kwU; gks ldrk gS ;fn  
    v = f(t) 

➢ SI ek=d m/s
2
 

➢ CGS ek=d  cm/s
2
 

2-D izs{kI; xfr 

tehu ls tehu ij iz{ksiu 

➢ x=(ucos)t 

➢ y = uyt - gt2 = (usin) t – gt2  

➢  

➢ vf/kdre Å¡pkbZ  

➢ R=  =  =  

➢ y = x tan  – g   

or y = x tan  

➢ v = u + at 

➢ s = ut + at2 

➢ v2 - u2 =2as 

➢ s = vav t = t  

➢  

➢ snth= u + a(2n-1)  

<yku= 

|<yku |→?kVsxk 

|<yku |→fu;r 

(t) 

(s
,s

,v
,v

,a
) 

xfr 

v 
xzkQ 


