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iz{ksI; xfr (PROJECTILE MOTION) 

———————————————————————————————————  
1. dqN ewy fl)kUr 

1.1. ç{skI; 

 fdlh oLrq dks fr;Zd çkjfEHkd osx nsdj NksMus ij ifj.kkeh fu;r cy ¼bl v/;k; eas fu;r cy, xq:Roh; cy gS½ ds 

çHkko esa oLrq ftl iFk ij xfr djrh gS] og xfr iz{ksI; xfr dgykrh gSA  

 ç{ksI; xfr ds mnkgj.k  

 fdd ekjus ds ckn QqVckWy dh xfr]  

 fØdsV cky dh xfr] i`Foh ls Qsads x, iRFkj dh xfr]  

 gokbZ tgkt ls fxjk, x, Hkkstu iSdsV dh xfr  

 xfr ds nkSjku ç{ksI; }kjk cuk, x, iFk dks ç{ksI; dk iFk dgrs gSA  

1.2. iz{ksI; xfr dh ifjdYiuk,sa 

 blesa dsoy NksVh ijkl okyh ç{ksI; xfr dk gh v/;;u djsaxs] ftlesa xq:Roh; cy dh fn'kk rFkk ifjek.k çR;sd 

fcUnq ij leku jgrk gSA  

 v/;;u esa ljyrk ds fy, ge gok ds çfrjks/k] i`Foh dh ?kw.kZu xfr vkSj oØrk ds çHkko dks ux.; ekusaxsA vr% 

gekjs ifj.kke ¼lw=k½ fLFkj rFkk lery i`Foh ij fuokZr esa xfr ds fy, gh lkFkZd gksaxsA  

 

1.3. ç{ksI; xfr 

 ç{ksI; dh xfr dks ç{ksI; xfr dgrs gSA 

 ;g fu;r Roj.k ds varxZr f}&foeh; xfr dk mnkgj.k gSA 

 ç{ksI; xfr, lkFk&lkFk gksus okyh nks ijLij yEcor~ xfr;ksa dk feJ.k gS, ;s nksuksa xfr;k¡ ({kSfrt fn'kk esa xfr 

vkSj Å/okZ/kj fn'kk esa xfr) ijLij ,d&nwljs ls Lora=k gksrh gSA 

  

 

 = 

 

{kSfrt xfr 
 + 

 

Å/okZ/kj xfr 

 

   

iz{ksI; xfr = Å/okZ/kj xfr + {kSfrt xfr 

 xSyhfy;ks dk dFku  

 xfr dh nks yEcor~ fn'kk;sa ijLij ,d nwljs ls Lora=k gksrh gSA nwljs 'kCnksa esa fdlh fn'kk esa funsZf'kr lfn'k blds 

yEcor~ lfn'k }kjk vizHkkoh jgrk gSA  
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2. {kSfrt ls fdlh dks.k ij Qsadk x;k ç{ksI; 

(ucos ) +(usin  – gt) 
2 2

R  
 ekuk ,d ç{ksI; {kSfrt ds lkFk  dks.k cukrs gq, u osx ls Qsadk tkrk gSA 

 çkjfEHkd osx u dks nks ?kVdksa esa ck¡Vrs gSA {kSfrt fn'kk esa vkSj Å/okZ/kj fn'kk esaA {kSfrt fn'kk dks x-v{k vkSj 

Å/okZ/kj fn'kk dks y-v{k ekurs gS rFkk ç{ksI; dks ftl fcUnq ls Qsadk x;k gS] mls ewy fcUnq (0, 0) ekurs gSA 

   ux = u cos   

   uy = u sin   

 ç{ksI; xfr dks {kSfrt vkSj Å/okZ/kj fn'kk esa xfr;ks dk la;kstu eku ldrs gSA  

  blfy,, 

   {kSfrt fn'kk esa    Å/okZ/kj fn'kk esa 

  (a) çkjfEHkd osx,  ux = u cos    çkjfEHkd osx, uy = u sin   

  (b) Roj.k, ax = 0     Roj.k, ay = g  

  (c) t le; ckn osx, vx = u cos   t le; ckn osx, vy = u sin  – gt  
 

2.1. ç{ksI; mM~M;u dky % 

 pwafd m/okZ/kj fn'kk esa foLFkkiu ugha gksrk gSA vr%   

 Å/okZ/kj fn'kk ds vuqfn'k dqy foLFkkiu = 0 

 (u sin ) T – 
1

2
gT2 = 0  T =

2usin

g


   

2.2. {kSfrt ijkl 

 R = ux .T     R = u cos . 
2usin

g


   R =

2u sin2

g


   

2.3. ç{ksI; dh vf/kdre Å¡pkbZ 

 iz{ksI; ds mPpre fcUnq ij d.k {kSfrt fn'kk esa xfr djrk gS vFkkZr~ osx dk m/okZ/kj ?kVd 'kwU; gksrk gSA vr% 

m/okZ/kj fn'kk esa xfr ds 3rd lehdj.k ls v2 = u2 + 2as m/okZ/kj fn'kk esa 

 0 = u2 sin2  – 2gH   H =
2 2u sin

2g


    

2.4. ç{ksI; dk ifj.kkeh osx % 

 x y
ˆ ˆv v i v j  = u cos  î   + (u sin  – gt) ĵ   

 ;gk¡ | v |  = 2 2 2u cos (usin gt)     vkSj tan  = vy / vx rFkk vcos = ucos   v = 
ucos

cos




  

uksV:  fcUnq 2.1, 2.2 vkSj 2.3 ds fu"d"kZ rHkh ekU; gS tc ç{ksI; dks tehu ls gh Qsadk tk; vkSj ç{ksI; mlh {kSfrt ry 

esa tehu ij okil fxjrk gSA 

   ;fn Åij dh fn'kk dks /kukRed ysrs gS rks tc fi.M Åij tk jgk gks rc mlds osx dk Å/okZ/kj ?kVd /kukRed 

gksxk vkSj ;fn fi.M uhps tk jgk gS rks mlds osx dk Å/okZ/kj ?kVd _.kkRed gksxkA  
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2.5. dqN fo'ks"k ifj.kke % 

 vf/kdre ijkl ds fy,  = 45º 

   Rmax =
2u

g
   Hmax = maxR

2
 

 ç{ksi.k dks.k  vkSj (90 – ) ds fy, gesa leku ijkl feyrh gSA ysfdu nksuksa fLFkfr;ksa es d.k }kjk izkIr 

vf/kdre Å¡pkbZ vleku gSA ,slk blfy, gS D;ksafd R = 
2u sin2

g


  vkSj   

   sin 2 (90 – ) = sin 180 – 2 = sin 2    

 ;fn R = H  i.e., 
2u sin2

g


 = 

2 2u sin

2g


   tan  = 4   

 ijkl dks ,sls Hkh fy[kk tk ldrk gS R = 
2u sin2

g


=  

2usin .ucos

g

 
= 

x y2u u

g
 

Solved Example 
 

Example 1.  ,d fi.M dks Å/okZ/kj ls 300 ij 30 ms–1 dh pky ls Qsadk x;k gSA bl fi.M }kjk çkIr vf/kdre Å¡pkbZ] 

mM~M;u dky rFkk {kSfrt ijkl Kkr djksA [ Take g = 10 m/s2 ] 

Solution :  ;gk¡ u = 30 ms–1, ç{ksi.k dks.k  = 90 – 30 = 60º  

  vf/kdre Å¡pkbZ H = 
2 2u sin

2g


 = 

2 230 sin 60º

10
= 

900 3

20 4
  = 

135

4
m  

  mM~M;u pky, T = 
2usin

g


 = 

02 30 sin60

10

 
=  3 3 sec. 

  {kSfrt ijkl = R = 
2u sin2

g


 = 

30 30 2sin60ºcos60º

10

 
 = 45 3 m  

 

Example 2.  ,d ç{ksI; dks {kSfrt ls 60° dks.k ij 100 m/s ds osx ls Åij dh rjQ Qsadk x;k gSA fdrus U;wure le; 

ckn {kSfrt ds lkFk mldh xfr dk >qdko  45°  gks tk,xkA 

Solution :  ux = 100 × cos60° = 50  

  uy = 100 × sin60° = 50 3  

  vy = uy + ay t = 50 3 – gt  rFkk vx = ux = 50 

  tc dks.k 45°  gS] rc 

  tan 45° = 
y

x

v

v
   vy = vx  

   50 – 3 gt = 50  50 = ( 3 1) gt     t = 5 ( 3 1) s  
 

Example 3.  leku pky v ls ysfdu fHkUu&fHkUu dks.k ij cgqr lkjh xksfy;ka lHkh fn'kkvksa esa nkxh tkrh gSA tehu ij 

vf/kdre fdrus {ks=kQy esa xksfy;ka QSy tk,xh ? 

Solution :  ,d xksyh dks bldh vf/kdre ijkl rd gh QSad ldrs gSaA vr% Rmax =  
2v

g
 

  vf/kdre {ks=kQy = (Rmax)2 =
4

2

v

g


. 

 

Example 4.  fdlh ç{ksI; dk çkjfEHkd osx ˆ ˆu 5i 10j   gS rks Kkr djkss & 

(a) mM~M;u dky,    

(b) vf/kdre Å¡pkbZ,   

(c) ijkl   

Solution :  ge tkurs gS &  ux = 5 uy = 10 
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(a) mM~M;u dky = 
2usin

g


 = 

y2u

g
 = 

2 10

10


 = 2 s 

(b) vf/kdre Å¡pkbZ = 
2 2u sin

2g


 = 

2

yu

2g
= 

10 10

2 10




 = 5 m 

(c) ijkl = 
2usin .ucos

g

 
 = 

2 10 5

10

 
 = 10 m 

 

Example 5.   ,d d.k dks {kSfrt ls 30° ds dks.k ij 20 m/s ds osx ls iz{ksfir fd;k tkrk gS  :   

(i) d.k dk 1 lsd.M i'pkr~] fLFkfr lfn'k Kkr djksA  

(ii) t = 1 lsd.M ij osx lfn'k rFkk fLFkfr lfn'k ds e/; dks.k Kkr djksA   

Solution :  (i) sx = u cos t = 20 × 
3

2
 × t = 10 3 m 

   sy = u sint – 
1

2
× 10 × t2  = 20 × 

1

2
 × 1 – 5 (1)2 = 5m 

   r  = fLFkfr lfn'k = ˆ ˆ10 3 i 5 j   

  (ii) vx = 10 3 î   vy = uy + ayt = 10 – 10 = 0 

   v  = 10 3 î   v . r = |v| |r| cos  

   cos  = 
10 3 10 3

10 3 325




 = 

10 3

325
 =

3
2

13
 = 1 3

cos 2
13


 
  
 

  

——————————————————————————————————— 

3. ç{ksI; ds iFk dk lehdj.k ¼fcUnqiFk½ %  

 d.k }kjk iz{ksI; xfr ds nkSjku r; fd;k x;k iFk mldk fcUnqiFk dgykrk gS ;k iz{k sI; dk iFk dgykrk gSA iz{ksI; 

dk iFk d.k ds rkR{kf.kd funs±'kkadksa ¼;gk¡ x vkSj y funsZ'kkad½ ds e/; laca/k gSA  

 {kSfrt fn'kk esa foLFkkiu  

   x = ux.t 

   x = u cos . t     .....(1) 

 Å/okZ/kj fn'kk esa foLFkkiu :  

   y = uy . t – 1/2 gt2  = u sin  . t – 1/2 gt2   .....(2) 

 lehdj.k (1) ls t dk eku fudkydj lehdj.k (2) esa j[kus ij 

   y = u sin  . 
x

ucos
–

1

2
g

2
x

ucos

 
 

 
  y = x tan  – 

2

2 2

gx

2u cos 
       

 ;g lehdj.k ,d ijoy; dk lehdj.k gSA ftls ç{ksI; ds iFk dk lehdj.k ¼fcUnqiFk½ uhps dh vksj dgrs gSA 

 vU; :i esa iz{ksI; ds iFk dk lehdj.k % 

 y = x tan  –
2 2

2

gx(1 tan θ)

2u
   

 y = x tan  –
2

2 2

gx

2u cos 
          

   y = x tan   
2 2

gx
1–

2u cos tan

 
   

  

     y = x tan  
2

gx
1

2u sin cos

 
   

      y = x tan  
x

1
R

 
 

 
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Solved Example 

Example 1. fn;s x;s fp=k esa ml dks.k  dk eku Kkr djks ftlls iz{ksI; y{; dks Hksn lds \   

 

Solution  y = x tan  – 
2 2

2

gx (1 tan )

2u

 
  

    10 = 20 tan – 
2

2

5 (20)

(20)


 (1 + tan2)   

   2 = 4 tan  – (1 + tan2)  

    tan2 – 4 tan  + 3 = 0     (tan  – 3) (tan  – 1) = 0   

    tan  = 3, 1      = 45°, tan–1(3)   
 

Example 2.  ,d xsan dks {kSfrt ls ,sls QSdk x;k] fd og 4 m nwjh ij 4 m dh Å¡ph nhokj dks Bhd ikj djrh gS] vkSj 

nhokj ls 14 m {kSfrt nwjh ij tehu ij fxj tkrh gS] rks xsan ds izkjafHkd osx dk ifjek.k vkSj fn'kk Kkr 

djksaA fp=k uhps iznf'kZr gSA 

Solution : 

   

P

 

   xasn fcUnq P(4, 4) ls xqtj jgh gSA vr% bldh ijkl = 4 + 14 = 18 m gSA xasn ds iFk dk u;k lehdj.k 

(ijkl ds inksa esa) 

   y = x tan  (1 – 
x

R
)   

   vc x = 4m, y = 4m vkSj R = 18 m 

    4 = 4 tan  
4

1
18

 
 

 
= 4 tan  × 

7

9
 

   ;k tan =
9

7
     = tan–1 9

7
 vkSj  R = 

22u sin cos

g

 
 

   ;k 18 = 
2

9.8
 × u2 × 

9

130
 × 

7

130
  

   ;k u2 = 
18 9.8 130

2 9 7

 

 
 = 182 

   ;k u = 182       

   vkSj  = tan–1 9

7
. 
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 ——————————————————————————————————— 

4. fdlh Å¡pkbZ ls {kSfrt ds lekukarj QSadk x;k iz{ksI; & 

 ,d iz{ksI; dks tehu ls h m¡pkbZ ij ls {kSfrt fn'kk esa u osx ls QSdk tkrk gSA bldh xfr dk v/;;u djus ds fy, 

ge {kSfrt vkSj ma/okZ/kj xfr;ksa dks vyx&vyx ns[krs gSaA   

 

  {kSfrt fn'kk esa    Å/okZ/kj fn'kk esa 

 (i) izkjafHkd osx ux = u   izkjafHkd osx uy = 0  

 (ii) Roj.k ax = 0     Roj.k ay = g (uhps dh vksj)   
    

4.1. mM~M;u dky % 

 iz{ksI; dks tehu ij okil igq¡pus esa yxs le; dks mM~M;u dky dgrs gSaA    

 S = ut +
1

2
at2   

 m/okZ/kj fn'kk ds fy, – h = vyt + 
1

2
 (–g)t2  

 mPpre fcUnq ij vy = 0 h = 
1

2
gt2   t =

2h

g
   

   

4.2. {kSfrt ijkl % 

 iz{kSI; fcUnq rFkk /kjkry ij Vdjkus okys fcUnq ds e/; {kSfrt fn'kk esa r; dh xbZ nwjh dks {kSfrt ijkl dgrs gSaA  

 R = ux. t   

 R = u
2h

g
  

 

4.3. fdlh fcUnq P(x, y) ij osx dk ifjek.k  

  v = 2 2

x yu u   

 t le; i'pkr iz{kSI; dk {kSfrt osx vx = u 

 t le; i'pkr iz{kSI; dk m/okZ/kj osx & 

  vy = 0 + (–g)t = –gt = gt (uhps dh rjQ) 

  v = 2 2 2u g t   vkSj tan  = vy/vx  

 

4.4. og osx ftlls iz{ksI; /kjkry ij Vdjkrk gS %   

  Vx = u  

  Vy
2 = 02 – 2g(–h) 

  Vy = 2gh   

  V = 2 2

x yV V     V = 2u 2gh    
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4.5. iz{ksI; ds iFk dk lehdj.k  

 iz{kSI; iFk (fcUnq iFk) dks iz{kSI; iFk lehdj.k dgrs gSA 

 t le; ckn 

  x = ut      ......(1) 

  y = 
1

2


gt2     ......(2) 

 lehdj.k (1) ls t = x/u dk eku lehdj.k (2) esa j[kus ij  

  y = 
1

2


g. 

2

2

x

u
  

 ;g mDr iz{ksI; ds iFk dk lehdj.k gksxkA  

Solved Example 

fdlh Å¡pkbZ ls {kSfrt fn'kk esa QSds x;s iz{ksI; ij vk/kkfjr mnkgj.k %   

Example 1.   490 m Å¡ps ,d igkM+ dh pksVh ls ,d iz{kSI; dks 98m/s ds osx ls {kSfrt fn'kk esa QSdk tkrk gSA Kkr djksA   
 

(i) tehu ij igq¡pus esa yxk le;A  

(ii) igkM+ ls fdruh {kSfrt nwjh ij ;g tehu ls Vdjk,xkA  

(iii) osx ftlls ;g iz{kSI; tehu ls Vdjk,xkA (g = 9.8 m/s2)  

Solution :  (i) fp=kkuqlkj] {kSfrt fn'kk Ox esa ,d iz{kSI; dks igkM+ dh 

pksVh O ls u = 98 ms–1 dh pky ls QSadrs gSA ;g 

Å/ok/kZj xgjkbZA   

    OA ij fLFkr y{; P ij igq¡prk gSA  OA = y = 490 m 

    vr%, y =
1

2
gt2     

     490 = 
1

2
 × 9.8 t2  

    ;k t = 100  = 10 s. 

 
 

 
   (ii) y{; dh igkM+ ls {kSfrt nwjh gksxh & 

    AP = x = {kSfrt osx × le; = 98 × 10 = 980 m. 

   (iii) fcUnq P ij iz{kSI; ds osx v  ds {kSfrt vkSj m/okZ/kj ?kVd vx = u = 98 ms–1  

    vy = uy + gt = 0 + 9.8 × 10 = 98 ms–1  

    V = 2 2

x yv v  = 2 298 98  = 98 2  ms–1  

    ;fn ifj.kkeh osx v {kSfrt ds lkFk  dks.k cuk, rks tan  = 
y

u

v

v
 = 

98

98
 = 1  = 45º 

Example 2.  ,d eksVjlkbfdy lokj ,d igkM+h ds dksus rd igq¡p tkrk gSA Bhd dksus ij mldk osx 9.0 m/s {kSfrt 

fn'kk esa gSA 0.5s i'pkr~ eksVjlkbfdy dh dksus ds lkis{k bldh fLFkfr] nwjh vkSj mldk osx Kkr djksA  
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Solution :  t = 0.50 s, ij blds x vkSj y-funsZ'kkad % x = v0t = (9.0 m/s) (0.50 s) = 4.5 m 

   y = – 
1

2
gt2 = –

1

2
(10 m/s2) (0.50 s)2 = – 

5

4
m  

   y dk _.kkRed eku crkrk gS fd bl oDr eksVjlkbfdy izkjafHkd fcUnq ls uhps gSA 

   bl le; eksVjlkbfdy dh dksus ¼ewy fcUnq½ ls nwjh % 

   r = 2 2x y  = 2 2(4.5m) ( 1.2m)  = 

2 2
45 12

m m
10 10

   
    

   
= 2 23

(15) (4)
10

 = 
349

4
m  

   bl le; osx ds {kSfrt vkSj Å/okZ/kj ?kVd % vx = v0 = 9.0 m/s  

   vy = – gt = (–10 m/s2) (0.50 s) = –5 m/s. 

   bl le; eksVjlkbfdy dh pky ¼osx dk ifjek.k½ v = 2 2

x yv v = 2 2(9.0m/ s) ( 5m/ s)   = 106 m/s 

   vkSj bl le; osx lfn'k dk {kSfrt ls dks.k  = tan–1 y

x

v

v
 = tan–1 5m/ s

9.0m/ s

 
 
 

  

Example 3.  nks Å¡ph bZekjrsa vkeus&lkeus] ,d nwljs ls 180 m nwjh ij fLFkr gSA ,d bZekjr dh tehu ls 55 m m¡pkbZ 

ij fLFkr f[kM+dh ls ,d xsan dks fdrus {kSfrt osx ls QSadk tk;s fd ;g nwljh fcfYMax dh tehu ls  

10.9 m ÅapkbZ ij fLFkr f[kM+dh esa izos'k dj tk,A (g = 9.8 m/s2)   

Solution :  t =
2h

g
 =

2 44.1

9.8


   

   t = 3 sec.  

   R = uT  

   
180

3
 = u  u = 60 m/s 

 

10.9 m 

180 m 

44.1 

55 m 

 
 

 ———————————————————————————————————  

5. ehukj ls QaSdk x;k iz{ksI; 

 Case (i)  :  {kSfrt iz{ksi.k 

    ux = u ;  uy = 0 ;  ay =  g 

 Case (ii) : {kSfrt ls Åij dh vksj  dks.k cukrs gq, iz{kSi.k 

A

R

a = 0x

a = – gy

u



u = ucos x 

u = usiny 

B

h

 
    uy = ucos ;  uy = usin;  ay =  g  

    A o B ds e/; xfr dh lehdj.k (Y fn'kk esa)  

    Sy = –h, uy = usin, ay = – g, t = T   

    Sy = uyt + 
1

2
ayt2   – h = usin t – 

1

2
gt2          

    lehdj.k dks gy djus ij gesa mM~M;u dky T izkIr gksxk vkSj {kSfrt ijkl R = ux T  =  u cos T  
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    rFkk vy
2 = uy

2 + 2aySy = u2 sin2  + 2gh 

    vx = ucos   

    vB = 2 2

y xv v  vB = 2u 2gh    

 Case (iii) :  {kSfrt ls uhps dh vksj  dks.k cukrs gq, iz{ksi.k 

ucos 

usin  a = –g

a = 0 
y

x

R



u

h

 
    ux = ucos;  uy =  usin; ay =  g  

   Sy = uyt + 
1

2
ayt2    

   Sy = – h, uy = – usin, t = T, ay = – g  – h = – usin T –
1

2
gT2 h = u sinT+ 

1

2
gT2. 

   lehdj.k dks gy djus ij gesa mM~M;u dky T izkIr gksxk vkSj {kSfrt ijkl R = ux T  =  u cos T  

   vx = u cos   

   vy
2 = uy

2 + 2aySy = u2sin2 + 2(–g) (–h)  

   vy
2 = u2sin2 + 2gh  

   vB = 2 2

x yv v = 2u 2gh   

uksV : leku Å¡pkbZ o leku izkjfEHkd osx ls fofHkUu fn'kkvksa esa QSadh x;h oLrq,sa /kjkry ij leku vfUre osx ls 

Vdjk;sxh] ijUrq mudk mM~M;u dky fHkUu&fHkUu gksxkA 

 

Solved Examples 

Example 1.  11 m Å¡ph ehukj ds Åijh fljs ls ,d iRFkj fp=kkuqlkj 37° ds dks.k ij 10 m/s ds osx ls iz{ksfir fd;k 

tkrk gS rks Kkr djks     

h

11 m

 

   (a) 2s i'pkr~ pky     

   (b) mM~M;u dky   

   (c) {kSfrt ijkl       

   (d) iRFkj }kjk izkIr dh xbZ vf/kdre Å¡pkbZ  

   (e) /kjkry ij Vdjkus ls iwoZ pky      

Solution :   

   (a) {kSfrt fn'kk esa izkjfEHkd osx = 10 cos 37° = 8 m/s  

    Å/okZ/kj fn'kk esa izkjfEHkd osx = 10 sin 37º = 6 m/s 

    2 lsd.M i'pkr~ pky  

    v = vx î  + vy ĵ  = 8 î  + (uy + ay t) ĵ   = 8 î + (6 – 10 × 2) ĵ  = 8 î  – 14 ĵ  
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   (b) Sy = uy t + 
1

2
ay t2   – 11 = 6 × t + 

1

2
 × (–10) t2  

    5t2 – 6t – 11 = 0  (t + 1) (5t – 11) = 0   t = 
11

5
sec.  

   (c) ijkl = 8 × 
11

5
 =

88

5
m  

   (d) iz{ksi.k Lrj ls vf/kdre Å¡pkbZ h =

2

yu

2g
= 

26

2 10
= 1.8 m  

      /kjkry ls vf/kdre Å¡pkbZ = 11 + 1.8 = 12.8 m   

   (e) v = 2u 2gh = 100 2 10 11     v = 8 5 m/s   

 

 

Example 2.  11 m Å¡ph ehukj ds Åijh fljs ls ,d iRFkj fp=kkuqlkj 

37° ds dks.k ij 10 m/s ds osx ls iz{ksfir fd;k tkrk gS rks 

Kkr djksA 

(a) mM~M;u dky   

(b) {kSfrt ijkl   

(c) /kjkry ij Vdjkus ls iwoZ pky 
 

Solution :  ux = 10 cos 37º = 8 m/s, uy = – 10 sin 37º = – 6 m/s 

   (a) Sy = uy t + 
1

2
ay t2  – 11 = – 6 × t +

1

2
× (–10) t2  

    5t2 + 6t – 11 = 0 (t – 1) (5t + 11) = 0 t = 1 sec 

   (b) ijkl = 8 × 1 = 8 m  

   (c)   v = 2u 2gh  = 100 2 10 11      

    v = 320 m/s = 8 5 m/s 

 

Ex.11 vkSj Ex.12 esa oLrq,sa leku Å¡pkbZ ,oa leku izkjfEHkd osx ls fHkUu&fHkUu fn'kkvksa esa QSadh x;h gsa rFkk oLrq,sa 

/kjkry ij leku vfUre osx ls Vdjkrh gSaA ijUrq lekUrjky fHkUu&fHkUu gSaA    

 

 ——————————————————————————————————— 
 

6. xfr'khy xkM+h ls QSdk x;k iz{kSI;  

B

A

 

 CASE (1) : ,d leku pky ls xfr'khy ,d Vªd ls tc ,d xsan dks Åij QSadk tkrk gS rks Vªd esa [kM+s izs{kd A 

dks xsan lh/kh m/okZ/kj js[kk esa xfr djrh gqbZ utj vk;sxh ¼mij vksj uhps½ lM+d ij [kM+s izs{kd B dks xsan ijoyf;d 

iFk ij xfr djrh gqbZ utj vk;sxhA xsan dh {kSfrt pky Vªd dh pky ds cjkcj gSA  
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 CASE (2) : tc xsan dks Vªd dh xfr dh fn'kk esa fdlh dks.k ‘’ ij QSadk tkrk gS rks xsan ds osx ds {kSfrt o 

Å/okZ/kj ?kVd Vªd ij [kM+s gq, izs{kd A ds lkis{k Øe'k% ucos o usin gksaxsA /kjkry ij [kM+s gq, izs{kd B ds 

lkis{k xsan ds osx ds {kSfrt o Å/okZ/kj ?kVd Øe'k% ux = ucos + v vkSj uy = usin  gksaxsA   

u
usin

ucos

v

A

B

 

 CASE (3) :  tc xsan dks Vªd dh xfr dh foijhr fn'kk esa fdlh dks.k ‘’ ij QSadk tkrk gS rks xsan ds osx ds {kSfrt 

o Å/okZ/kj ?kVd Vªd ij [kM+s gq, izs{kd A ds lkis{k Øe'k% ucos o usin gksaxsA /kjkry ij [kM+s gq, izs{kd B ds 

lkis{k xsan ds osx ds {kSfrt o Å/okZ/kj ?kVd Øe'k% ux = ucos – v vkSj uy = usin  gksaxsA  

A

B v

u
usin

ucos


 
 

 CASE (4) : tc ,d xsan dks ,d ,dleku xfr v ls Åij dh vksj xfr'khy IysVQkeZ ls fdlh dks.k ‘’ ij QSadk tkrk 

gS rks xsan ds osx ds {kSfrt o Å/okZ/kj ?kVd IysVQkeZ ij [kM+s gq, izs{kd A ds lkis{k Øe'k% ucos o usin  gksaxsA /kjkry 

ij [kM+s gq, izs{kd B ds lkis{k xsan ds osx ds {kSfrt o Å/okZ/kj ?kVd Øe'k% ux = ucos  vkSj uy = usin + v gksaxsA  

A

B

u
usin

ucos
v



 
 CASE (5) : tc ,d xsan dks ,d ,dleku xfr v ls uhps dh vksj xfr'khy IysVQkeZ ls fdlh dks.k ‘’ ij QSadk 

tkrk gS rks xsan ds osx ds {kSfrt o Å/okZ/kj ?kVd IysVQkeZ ij [kM+s gq, izs{kd A ds lkis{k Øe'k% ucos o usin  

gksaxsA /kjkry ij [kM+s gq, izs{kd B ds lkis{k xsan ds osx ds {kSfrt o Å/okZ/kj ?kVd Øe'k% ux = ucos vkSj  

uy = usin – v gksaxsA   

A

B

u
usin

ucos

v


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Solved Examples         

Example 1.  ,d yM+dk ,d yEch dkj ij [kM+k gS] vkSj ,d xsan dks 9.8 m/s ds osx ls Åij dh vksj QSadrk gSA dkj 

Lo;a Hkh {kSfrt lM+d ij 1 m/s2 ds Roj.k ls py jgh gSA tc xsan okil dkj esa fxjsxh] rks og yM+ds ls 

fdruk ihNs fxjsxh \  

Solution :  ekuk dkj dk izkjafHkd osx u gSA 

   t = 
2u

g

  = 2 

   tgk¡—u= osx dk m/okZ/kj fn'kk esa ?kVd gSA 

   xc = dkj }kjk r; dh xbZ nwjh 

   xc = u × 2 + 
1

2
 × 1 × 22 = 2u + 2 

   xb = xsan }kjk r; dh xbZ nwjh  

   xb = 2u 
   xc – xb = 2u + 2 – 2u = 2m Ans. 

Example 2.  ,d yM+kdw ;ku Å/oZ ls 45° ds dks.k ij 50 2 m/s dh pky ls Åij mM+rs gq,] ,d xksyk NksM+rk gS rks 

Kkr djks 

(a) mM~M;u dky   

(b) /kjkry ls xksys }kjk izkIr vf/kdre Å¡pkbZ  

Solution :  (a)  y = uy t + 2

y

1
a t

2
  

  

    –1000 = 50t – 21
10 t

2
   

    t2 – 10t – 200 = 0  
    (t – 20) (t + 10) = 0 
    t = 20 sec 

   (b) H = 

2

yu

2g
 = 

250

2g
 = 

50 50

20


 = 125 m 

    vr% /kjkry ls xksys dh vf/kdre Å¡pkbZ   

    H = 1000 + 125 = 1125 m     

 

 

 

 ———————————————————————————————————  

7. ur ry ij iz{ksi.k  

 fLFkfr (i) : ur ry ij Åij dh vksj iz{ksi.k 

 ;gk¡  ur ry ds lkFk iz{kSi.k dks.k gSA             

 
 x o y v{k dks fp=kkuqlkj Øe'k% ur ry ds vuqfn'k rFkk yEcor~ fy;k x;k gS  

  ax = – gsin  

  ux = ucos 

  ay = – gcos  

  uy = usin 
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7.1. mM~M;u dky (T) :   

 tc d.k urry ij Vdjk;sxk rc y 'kwU; gksxk  

  y = uyt + 
1

2
ayt2   0 = usinT –  

1

2
gcosT2   T = 

2usin

gcos




 = 

2u

g





  

 ;gk¡ u vkSj g Øe'k% u o g ds ur ry ds yEcor~ ?kVd gSaA  

7.2. vf/kdre Å¡pkbZ (H) :  

 mM~M;u dky ds vk/ks le; esa iz{ksI; dk y funsZ'kkad vf/kdre ÅapkbZ ds cjkcj gksxk  

  H = u sin 
usin

gcos

 
 

 
 – 

2

1 usin
gcos

2 gcos

 
 

 
   H = 

2 2u sin

2gcos




 = 

2u

2g





  

7.3. urry ds vuqfn'k ijkl  (R) :  

 tc d.k urry ij Vdjk;sxk rc x funsZ'kkad d.k dh ijkl ds cjkcj gksxk& 

  x = uxt + 
1

2
ax t2 

  R = ucos 
2usin

gcos

 
 

 
– 

2

1 2usin
gsin  

2 gcos

 
  

 
  R = 

2

2

2u sin cos( )

gcos

  


 

 fLFkfr (ii) : ur ry ij uhps dh vksj iz{ksi.k  

 bl fLFkfr esa : 

 
  a

x
 = gsin        

  u
x
 = ucos  

  a
y
 = gcos     

  u
y
 = usin

7.4. mM~M;u dky (T) :  

 tc d.k urry ij Vdjk;sxk rc y funsZ'kkad 'kwU; gksxk 

  y = uyt + 
1

2
ayt2   0 = usinT –

1

2
gcosT2        T = 

2usin

gcos




 =

2u

g





  

7.5. vf/kdre Å¡pkbZ  (H) :  

 mM~M;u dky ds vk/ks le; esa iz{ksI; dk y funsZ'kkad vf/kdre ÅapkbZ ds cjkcj gksxk  

  H = u sin 
usin

gcos

 
 

 
 – 

2

1 usin
gsin

2 gcos

 
 

 
  H = 

2 2u sin

2gcos




 = 

2u

2g





 

7.6. urry ds vuqfn'k ijkl  (R) :  

 tc d.k urry ij Vdjk;sxk rc x funsZ'kkad d.k dh ijkl ds cjkcj gksxk & 

 x = uxt + 
1

2
ax t2  R = ucos

2usin

gcos

 
 

 
 + 

2

1 2usin
gsin  

2 gcos

 
  

 
R = 

2

2

2u sin cos( )

gcos

  


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7.7. ur ry ij iz{ksI; xfr ds dqN ekud lw=k  

ijkl 

ur ry ij Åij dh vksj ur ry ij uhps dh vksj 




2

2

cosg

)cos(sinu2
 




2

2

cosg

)cos(sinu2
 

mM~M;u pky 





cosg

sinu2
 





cosg

sinu2
 

vf/kdre ijkl ds fy, 

iz{ksi.k dks.k 24





 

24





 

vf/kdre ijkl 

)sin1(g

u2


 

)sin1(g

u2


 

 ;gk¡  ur ry ls iz{ksi.k dks.k gS] vkSj  ur ry dk {kSfrt ds lkFk cuk;k x;k dks.k gSA 

Note    
 fdlh fuf'pr pky ds fy,] vf/kdre ijkl izkIr djus ds fy, vko';d iz{kSi.k dh fn'kk] ur ry vkSj  

m/okZ/kj ds e/; dks.k dks lef}Hkkftr djus okyh fn'kk gksrh gSA 

 
Solved Examples 

Example 1.  {kSfrt ls 30° ij >qds gq, ,d ur ry ds fupys fljs ls ,d xksyh dks ur ry ls  = 37° ij nkxk tkrk 

gS] rks Kkr djks   

(i) ur ry ls xksyh dh vf/kdre Å¡pkbZ dh fLFkfr  

(ii) mM~M;u dky  

(iii) ur ry ds vuqfn'k {kSfrt ijkl  

(iv)  dk og eku ftlds fy, ijkl vf/kdre gksxh  

(v) vf/kdre ijkl  

Solution :  (i)  fp=kkuqlkj x, y v{k ysa  

    mPpre fcUnq ij  Vy = 0 

    2

yV =  2

yU  + 2ayy 

    0 = 30 3  (30)2 – 2gcos30ºy 

     y = (vf/kdre Å¡pkbZ)    .....(1) 

30°
37°

50m/s
y

x

O  

   (ii)   okil x funsZ'kkad ds fy,                     

    Vy = Uy + ayt 

    0 = 30 –gcos30º × t 

    t = 2 3     

    T = 2 × 2 3 sec   mM~M;u dky  

   (iii) x =  Uxt + 2

x

1
a t

2
  

    x = 40× 4 3  – 
1

gsin30º
2

× 2(4 3)  

    x = 40 ( 4 3 – 3) m ijkl  

   (iv)  
30

45º 15º 30º
4 2

 
     

    (v) 
2u

g(1 sin ) 
 = 

50 50

1
10 1

2



 
 

 

  = 
2500

15
 = 

500

3
m  
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Example 2.  {kSfrt ls  dks.k ij >qds gq, ur&ry ds Åijh fcUnq ls ,d fi.M dks u osx ls {kSfrt fn'kk esa iz{kSfir 

fd;k tkrk gSA iz{kSi.k fcUnq ls fdruh nwjh ij ;g ur ry ls Vdjk,xkA 

Solution :  fp=kkuqlkj X, Y-v{k ysaA ekuk fd d.k ry ij fcUnq P ij Vdjkrk gS tgk¡ mlds funs±'kkad (x, y) gSaA fcUnq 

A vkSj P ds e/;  xfr dk v/;;u djus ij                        

 

   ekuk fd A vkSj P ds e/; nwjh S gSA  

   rks P dh fLFkfr gS -    

   x = S cos  y = – S sin  

   fcUnq iFk ds lehdj.k dk mi;ksx djus ij (lk/kkj.k iz{ksI; xfr ds fy,) y = x tan  – 
2

2 2

gx

2u cos 
 

   ;gk¡ y = – S sin 

   x = S cos 

    = {kSfrt ds lkFk iz{ksi.k dks.k = 0º 

   – S sin  = S cos  (0) – 
2

2

g(Scos )

2u


 S = 

2

2

2u sin

gcos




 

   oSdfYid : R = 
2

2

2u sin cos( )

gcos

  


   Here  =  =  R = 

2

2

2u sin

gcos




 

 

Example 3.  fp=kkuqlkj  mUu;u dks.k okys ,d ur ry ls ,d iz{kSI; dks ur ry ls  dks.k ij QSdk tkrk gSA rks  

vkSj   ds e/; lEcU/k crkb;s ;fn :    

(a) iz{kSI;] urry ds lkis{k  ur ry ij yEcor~ Vdjk,A 

(b) iz{kSI; ur ry ls tehu ds lkis{k  {kSfrt fn'kk esa xfr djrk gqvk Vdjk,A 

Solution :  (a) ;fn iz{kSI; ur ry ls yEcor~ Vdjkrk gS rks] Vdjkrs 

oDr vx = 0  

    vx = ux + axt 

    0 = u cos  – g sin T 

    T = 
ucos

gsin




 

    lw=k ls ge tkurs gSa fd  

     
ucos

gsin




 = 

2usin

gcos




   2 tan  = cot   




u

A

B

v
= 0

x

 

   (b) ;fn iz{ksI; ur ry ls {kSfrt Vdjkrk gS rks Vdjkrs le; ;g tehu ls mPpre Å¡pkbZ ij gksxkA 

    vr% A ls B rd tkus esa fy;k x;k le;  

    tAB = 
1

2
 {kSfrt ry ij mM~M;u dky = 

2usin( )

2 g

  


 

    rFkk tAB = ur ry ij mM~M;u dky = 
2usin

gcos




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 

  

u 

A 

B 

R/2 

ucos  

H max 

 

    tAB dks cjkcj djus ij, 
2usin

gcos




 = 

2usin( )

2g

  
 2 sin  = sin ( + ) cos . 

———————————————————————————————————  

7.8. ,d iz{ksI; dh nhokj ls izR;kLFk VDdj 

 ekuk ,d iz{kSI; dks tehu ij fLFkr fcUnq O ls  dks.k ij u osx ls QSadk tkrk gSA iz{kSI; dh ijkl R gSA ;fn 

iz{kSI; ds jkLrs esa fcUnq O ls x nwjh ij ,d nhokj vk tk,s rks ;g iz{kSI; nhokj ds lkFk izR;kLFk VDdj djsxk] 

Vdjkus ds ckn osx dk y ?kVd rks vifjofrZr jgsxk] ysfdu mldk x ?kVd mYVk gks tk,xkA vr% cph gqbZ (R – x) 

nwjh ;g ihNs dh vksj r; djsxk] vkSj iz{ksI; nhokj ls (R – x) nwjh ij fxjsxk rFkk mM~M;u dky rFkk vf/kdre 

m/okZ/kj Å¡pkbZ] fpduh vkSj izR;kLFk nhokj ls VDdj ds ckotwn ifjofrZr ugha gksrs gSa] D;ksafd ;g osx ds dsoy  

y ?kVd ij fuHkZj djrs gSaA  
x

>

>

2x – R

 

 fLFkfr  :  ;fn x  
R

2
  

 bl fLFkfr esa iz{ksI; iz{ksi.k fcUnq O ls (2x – R) nwjh ij fxjrk gSA          

 fLFkfr  : ;fn x < 
R

2
     

 bl fLFkfr esa iz{ksI; iz{ksi.k fcUnq O ls (R – 2x) nwjh ij fxjrk gSA 

<

<

vy

 
Solved Examples 

Example 1.   /kjkry ls dks.k  = 37º ij u = 20 m/s dh pky ls QSadh x;h ,d xsan iz{ksi.k fcUnq ls 18.4 ehVj nwjh ij 

fLFkr ,d m/okZ/kj nhokj ls Vdjkrh gSA varr% xsan izR;kLFk :i ls Vdjkdj ¼okil vkdj½ nhokj ls dqN 

nwjh ij fxj tkrh gS] rks lEiw.kZ xfr ds fy, Kkr djks , (i) vf/kdre Å¡pkbZ (ii) mM~M;u dky (iii) nhokj ls 

og nwjh tgk¡ xsan fxjsxhA (iv) iz{ksi.k fcUnq ls og nwjh tgk¡ xsan fxjsxhA  

Solution :   

(i)  H = 
2 2u sin

2g


 = 

2 2(20) sin 37

2 10




 = 

20 20 3 3

2 10 5 5


 


 = 7.2 m     

(ii)  T = 
2usin

g


 = 

2 20 sin37

10

  
 = 2.4 sec.  
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(iii)  R = 
2u sin2

g


 = 

2u
2sin cos

g
     

  R = 
2(20)

2sin37 cos37
10

    = 38.4 m   

nhokj ls nwjh tgk¡ xsan fxjsxh = R – x = 38.4 – 18.4 = 20 m.  Ans.   

(iv)  iz{ksi.k fcUnq ls nwjh = | R – 2x | = | 38.4 – 2 × 18.4| = 1.6 m  

<

>

18.4 m
20 m  

 

SOLVED MISCELLANEOUS PROBLEMS 

Problem 1   nks iz{kSI; fHkUu&fHkUu osx ,oa fHkUu&fHkUu dks.kksa ij bl izdkj iz{ksfir fd;s x, gS] rkfd nksuksa leku 

vf/kdre Å¡pkbZ r; djsa] rks nksuksa iz{kSI; dks mPpre fcUnq rd ig¡qpus esa yxs le;ksa dk ;ksx Kkr djks\ 

;fn mM~M;u dky T gSA  

Answer :  T = ¼fdlh ,d iz{ksI; dk mM~M;u dky½   

Solution :  H1 = H2   (fn;k gS) ; 
2 2

1 1u sin

2g


 = 

2 2

2 2u sin

2g


  

   u1
2 sin2 1 = u2

2 sin2 2      ......(1)  

   vf/kdre Å¡pkbZ ij vfUre osx = 0 ; v2 = u1
2 – 2gH1  

1

2

 

 

   u1
2 sin2 1 = u2

2 sin2 2    1 = 2    

   T1 = 1 12u sin

g


   T2 = 2 22u sin

g


    T1 = T2     

   igys iz{ksI; }kjk vf/kdre Å¡pkbZ rd igq¡pus esa fy;k x;k le; = 1T

2
 

   nwljs iz{ksI; }kjk vf/kdre Å¡pkbZ rd igq¡pus esa fy;k x;k le; = 2T

2
 

     izR;sd }kjk mPpre fcUnq ij igq¡pus esa fy;s x;s le; dk ;ksx  

    = 1T

2
+ 2T

2
 = 2 1T

2
 (;k 2 2T

2
) =  T1  (;k T2)  

   fdlh Hkh iz{ksI; }kjk fy;k x;k dqy le;    Ans. 
 

Problem 2  ,d fi.M dks {kSfrt ls 60º dk dks.k cukrs gq, 10 m/s osx ls iz{kSfir fd;k tkrk gSA Kkr djks  

   (a) mM~M;u pky    (b) ijkl 

   (c) vf/kdre m¡pkbZ   (d) ,d lSd.M i'pkr~ fi.M dk osxA 

   (e) fi.M dk osx tc og tehu ls 1 m m¡pkbZ ij gksA 

Answer :  (a)  3 sec. (b) 5 3 m (c) 
15

4
m (d)  10 2 3 m/s   (e) ˆ ˆv 5i 55 j    
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Solution :  (a) T = 
2usin

g


 = 

2 5 3

10


 = 3 sec.      

   (b) ijkl  = 
2u sin2

g


 =

10 10 2 sin60 cos60

10

    
 = 0.20 × 

3

2
× 

1

2
= 5 3 m.  

   (c) vf/kdre Å¡pkbZ H = 
2 2u sin

2g


=

10 10 .3

2 10 4

 

 
 =

15

4
 m  

   (d) fdlh le; ‘t’ ij osx   

    v  = vx î  + vy ĵ     v x = xu    vx = 5  

    v  y = yu  + ya  t    vy = 5 3  – 10 × 1  

    v  = 5 î  + (5 3  – 10 ĵ )  v = 10  2 3  m/s   

   (e)  v2 = u2 + 2gh 

   fdlh Å¡pkbZ ‘h’ ij osx v  = vx î  + vy ĵ    

   vx = ux = 5  

   vy = u2
y – 2gh =  

2

5 3  – 2 × 10 × 1  ;    vy = 55     v  = 5 î  ± 55 ĵ    

Problem 3  ,d iRFkj v osx ls {kSfrt ls   dks.k ij Qsadk x;k gSA tc ;g {kSfrt ds lkFk   dks.k cukrk gS] rc bldh 

pky D;k gksxhA 

Answer :  
v cos 

cos 




 

Solution :  pwafd osx dk {kSfrt ?kVd fLFkj jgrk gSA vr%  v cos  = v’ cos                        



v

v'

v sin  

v' sin  

v cos  

v' cos  



 

   v ’ = 
v cos 

cos 




  

 

Problem 4  nks lekUrj dkxt ds insZ A vkSj B ijLij 100 m dh nwjh ij fLFkr gSA ,d nkxh xbZ xksyh igys A dks 

vksj ckn esa B dks Nsnrh gSA B esa cuk Nsn A esa cus Nsn ls 10 cm uhps ik;k x;kA ;fn A dks Nsnrs le; 

xksyh dk osx iw.kZr% {kSfrt gks rks og osx Kkr djks tc og insZ A dks Hksnrh gSA ok;q dk izfrjks/k vkSj 

dkxt ds izfrjks/k dks ux.; ekfu;sA  

Answer :  700 m/s 

Solution :  x fn'kk esa xfr ds fu;e ls   

   100 = v × t  

   t = 
100

v
       ......(1)  

   y fn'kk esa       

   0.1 = 1/2 × 9.8 × t2       ......(2)  

   0.1 = 1/2 × 9.8 × (100/v)2     

   lehdj.k (1) o (2)  dks gy djus ij u = 700 m/s    
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Problem 5  nks iRFkjks A vkSj B dks ,d lkFk] ,d 100 m Åaph ehukj ls iz{ksfir fd;k tkrk gSA iRFkj B, 10 m/s ds 

osx ls {kSfrt QSadk tkrk gS] vkSj iRFkj A dks ehukj ls fxjk;k tkrk gSA Kkr djks& 

(a) nksuksa iRFkjksa dk mM~M;u dky    

(b) 3 sec i'pkr nksuksa iRFkjksa ds e/; nwjh  

(c) iRFkj B, tehu ls fdl dks.k ij Vdjk,xkA  

(d) iRFkj B dh {kSfrt ijkl 

Answer :  (a) 2 5  sec. (b) xB = 30 m, yB = 45 m (c) 1tan 2 5  (d) 20 5  m   

Solution :   

(a) mM~M;u dky ¼nksuksa iRFkjksa ds fy,½ Kkr djus ds fy;s y fn'kk esa xfr ds lehdj.k yxkus ij   

 

iRFkj A 

iRFkj B 

 
 100 = 1/2 gt2     t = 2 5  sec.                        

(b) XB = 10 × 3 = 30 mt  

 YB = 1/2 × g × t2 = 1/2 × 10 × 3 × 3      
 YB = 45 m 

 


vy vx

 

 3 sec. ckn nksuksa iRFkjksa ds e/; nwjh XB = 30, YB = 45 vr% nwjh = 2 2(30) (45)     

(c) /kjkry ij Vdjkrs le; dks.k vy
2 = uy

2 + 2gh = 0 + 2 × 10 × 100  

  vy = 20 5  m/s   

  vx = 10 m/s  

 x y
ˆ ˆv v i v j   tan  = 

y

x

v

v
  

  = tan–1 
20 5

10

 
  
 

 = tan–1 (2 5 ) 

(d) d.k 'B' dh {kSfrt ijkl XB = 10 × (2 5 ) = 20 5 m 
 

Problem 6  nks d.kksa dks leku Å/okZ/kj ry esa ,d leku pky V ls ,d lkFk Øe'k%  o 2 ( < 45º) dks.k ij 

iz{ksfir fd;k tkrk gSA rks fdl le; ij nksuksa ds osx lekUrj gksxsA  

Answer :  
v 3

cos cosec
g 2 2

    
   
   

 

Solution :   dks.k ij iz{ksfir d.k dk t le; i'pkr~ osx 1V  = (v cos  î   + v sin ĵ ) – (gt ĵ )  

   2 dks.k ij iz{ksfir d.k dk t le; i'pkr~ osx 2V  = (v cos 2 î  + v sin 2 ĵ ) – (gt ĵ ) 

   pqafd osx lekUrj gS vr% 
yx

' '
x y

vv

v v
     

vcos

vcos2




 = 

vsin gt

vsin2 gt

 

 
  

   mijksDr lehdj.kksa dks gy djus ij t = 
v 3

cos cosec
g 2 2

    
   
   

.  
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Problem 7  ,d xsan 80 m xgjs dq,¡ ds Åijh fljs ls 10 m/s ds osx ls {kSfrt fn'kk esa iz{ksfir dh tkrh gSA xsan dq,¡ 

ds ry esa fdruh nwjh ij fxjsxh ¼dq,¡ dh fpduh nhokjksa ls xsan dh lHkh VDdjsa çR;kFk gS½ :  

A B

7m

80m

10m/s

 

   (A) A ls 5 m   (B) B ls 5 m   (C) A ls 2 m   (D) B ls 2 m  

Answer :  (B),(C)  

Solution :  ry rd igWqpus esa xsan }kjk fy;k x;k dqy le; = 
2H 2x80

g 10
 = 4 sec.   

   ekuk fd ,d VDdj esa fy;k x;k le; t gSA rks t x 10 = 7  

   t = .7 sec.  

   dqy VDdjks dh la[;k = 
4

.7
 = 

5
5

7
  (nhokj B ls 5th VDdj)  

   nks ijLij VDdjks dsa e/; r; dh xbZ {kSfrt nwjh = 7 m  

     VDdj ds 5/7 os Hkkx esa r; dh xbZ nwjh = 
5

x7
7

 = 5 m   

   A ls nwjh gksxh 2 m. Ans.    
 

Problem 8  fn;s x;s fp=k ds vuqlkj ,d iz{ksI; fcUnq 'A' ls QSadk tkrk gS rks okil lrg ls Vdjkus okys fcUnq ds  

‘x’ o ‘y’ funZs'kkad D;k gksxsaA  BC Hkkx 150 m f=kT;k dk o`Ùkkdkj Hkkx gSA tSlk fd fp=k esa iznf'kZr gSA 

 

Solution :  ekuk fd iz{ksI; o`Ùkh; iFk ij fcUnq (x,y) ij Vdjkrk gSA 

vkSj ‘A’ ewy fcUnq gS fp+=kkuqlkj o`Ùkh; iFk ds dsUnz ds 

funsZ'kkad (300, 150) gSA rks o`Ùkh; iFk dk lehdj.k gksxkA 

   (x – 300)2 + (y – 150)2 = (150)2  .....(1) 

   iz{ksI; ds iFk dk lehdj.k gS  

   y = x tan 30º – 
1

2
 

2

2 2

gx

(68) cos 30º
   

   y = 
x

3
 – 

22x g

9248
    .....(2) 

   lehdj.k (1) o (2) ls  

   x = 373 m ;  y = 18.75 m 
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Problem 9  ckWy ch;fjax {ksfrt fn'kk esa 'u' osx ds ifjek.k ls Qsadh tkrh gSA vkSj fp=kkuqlkj ,d 70mm ds O;kl okys 

Nsn esa tkdj fxjrh gS 'u' dh ijkl D;k gksuk pkfg, ftlls dh xasn Nsn esa tkdj fxjs  

 
         

Solution :  t = 
2h

g
 = 

2 0.08

9.8


 = 0.13s 

   umin = 
13.0

10)1035120( 3
 = 0.73 m/s  

   vksj umax = 
13.0

10)1035120( 3
= 1.11 m/s. 

Problem 10 d.k A fpdus urry ds P fcUnq ls NksM+k tkrk gS ;gka urry {ksfrt ls  dks.k ij gSA mlh le; ,d 

nwljk d.k B {ksfrt ls dks.k ij P fcUnq ls gh izkjfEHkd u osx ls Qasdk tkrk gS ;fn nksuks d.k okil 

urry ij feyrs gSA rks  o  ds e/; lEcU/k D;k gksxkA 

 

Solution :  ry ds lekukUrj B dh xfr  

   izkjfEHkd osx = u cos ( + ) 

   Roj.k = g sin   

    OP = u cos ( + ) t + 
1

2
g sin ()t2 ......(i) 

   ry ds lekukUrj A dh xfr  

   izkjfEHkd osx = 0 

   Roj.k = g sin  

    OP = 
1

2
g sin  t2   .....(ii) 

   lehdj.k (i) o (ii) ls u cos ( + ) t = 0 

   rks t = 0 gksxk ;k  +  = 
2


 

   rks d.kks ds okil Vdjkus dh 'krZ gksxh 

    +  = 
2


. 
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