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SOLUTIONS OF PROJECTILE MOTION 
EXERCISE-1 

Hkkx - I  

[k.M (A)  

A-1. T1 = 
2usin

g


  ; T2 = 

2usin(90 – )

g


 

 1

2

T sin

T sin(90 – )





 = tan   

 { ;k T1 : T2 = tan  : 1    

 

A-2. H =
2 2u sin

2g


, H1 =

2 2u sin

2g


, H2 =

2 2u sin (90 – )

2g


  

 
2

1

2

2

H sin

H cos





= tan2 H1

 : H2 = tan2  : 1   

 

A-3. {kSfrt ijkl R = 
2u sin2

g


    

 Å/okZ/kj Å¡pkbZ H =
2 2u sin

2g


   

 fn;k gS R = H   

 vr% 
2u sin2

g


= 

2 2u sin

2g


 

 2×2 sin cos = sin2 

 tan  = 4   

 

A-4. 1 vkSj  ds fy, R  leku gS  

 2 = 90 – 1 

 T = 
2usin

g


   T1 = 

2usin

g


 ; T2 = 

2usin(90 – )

g


 

  &, R = 
2u sin2

g


; T1T2 = 

2 2

2

2 u sin cos

g

  
 = 

22 u sin2

g g

 
 
 

    

 T1T2 = 
2R

g
 Ans  

 

A-5. Rmax = 100 m (given) Hmax = ?  (for any  ) 

 Rmax = 
2u sin90

g
 = 100    u2 = 1000  (vf/kdre ijkl ds fy,  =  45º) 

  (H)max = 
2 2

maxu (sin )

2g


= 

2u

2g
   (vf/kdre Å¡pkbZ ds fy,  = 90º) 

  =
1000

20
   Hmax = 50 m Ans  
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A-6. (1)  = 45º   u = 20 m/s     

 T = 
y2u

g
 = 

1
2 20

2
2 2

10

 

 s  ux = 20 ×
1

2
  

 vc, R = 
1

20 2 2
2

 
  

 
 = 40 m 

  nwljs f[kykMh }kjk r; dh xbZ nwjh 60 – 40 = 20 m 

  le;   22 s &  osx = 
20m

2 2s
 = 25 m/s 

[k.M (B)  

B-1. ux = 98 m/s  

  
 (i) H = 490 m, g = 9.8 m/s2, uy = 0, ay = g = 9.8 m/s2 

 sy = uy t + 1/2ay t2 ,           

   490 = 0 + 1/2 × 9.8 t2, 100 = t2      t = ± 10  

 "–ve" eku dks gVkrs gq,, D;ksfd ;g iz{ksi xfr ls igys dk le; gSA gesa t  = 10 s izkIr gksrk gSA 

 (ii) igkM ls nwjh = ux × T = 98 × 10 = 980 m Ans 

 (iii) V = 2 2

x yV V   Vx = ux = 98 m/s  Vy
2 = uy

2 + 2ay sy 

  Vy
2 = 0 + 2 × 9.8 × 490,   

 vr%   V = 298 2 9.8 490   ,  

 V = 298 m/s. Ans 
 

B-2.  

  

 H = 
2 2u sin

2g


 = 

1 1
30 30

2 2

2 10

  


=

90

8
= 11.25 

  /kjkry ls H  = 50 + 11.25 = 61.25 m. Ans 

 (ii) sx = ux T +  ax T2, ax = 0   sx = ux T  

      

 T ds eku ds fy, sy = uy T + 
1

2
ay T2 ;gka  sy = – 50 = Å/okZ/kj foLFkkiu  

 uy = u sin 30º = 15 m/s , ay = – g = – 10 m/s2 
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;g eku j[kus ij   

 – 50 = 15 T + 
1

2
 (– 10) T2 ;  ;k,  T2 – 3T – 10 = 0; ;k T2 – 5T + 2T – 10 = 0; 

 ;k  T ( T – 5 ) + 2 ( T – 5) = 0; ;k,  (T – 5 ) (T + 2) = 0; ;k  T = 5 or ;k T  = –2 

   T = 5 sec  Ans  

 sx = u cos . T = 30 × cos 30º × T = 30 × 
3

5
2

  = 75 3 m  Ans  

 

 

[k.M (C)  

C-1. y = 3 x – 
2x

g
2

,  fn;s x;s lehdj.k dh izkapfyd lehdj.k ls rqyuk djus ij   

 y = x tan  – 
1

2

2

2 2

gx

u cos 
  

gesa izkIr gksrk gS, 3  =  tan      = 60º 

 u2 cos2 = 1 , = 60º  j[kus ij,  gesa izkIr gksxk  u2 = 
2

1

(1/ 2)
  u = 2m/s. 

vU; fof/k 

 y = x tan  – 
2

2 2

1 x
g

2 u cos 
 

 bl lehdj.k esa at t = 0 ij, x = 0, y = 0 ; ax = 0 ;ay = – g 

 bu fLFkfr;ksa dk iz;ksx nh xbZ lehdj.k esa djus ij 

 
dy 1 dx

3 – g2x
dx 2 dx

  

  Kkr djus ds fy, ge tan  = 
at t 0

dy

dx






Kkr djrs gSA  

  
t 0

dy
3 – 0

dx






  { t = 0 ij x = 0 gSA } 

 tan  = 3     = 60º Ans. 

 
dy dx 1 dx

3 – g 2x
dt dt 2 dt

  
   

  
 

 Vy = 3   Vx – gx Vx  

 t = 0 ij, x = 0, Vy = uy  & Vx = ux  ; uy = 3  ux  

  
2 2 2

2 2 2

d y d x d x dx dx
3 – g x

dt dtdt dt dt

 
   

 
;gk¡ ax = 

2

2

d x

dt
 = 0  

  
2

2

x2

d y
3 0 – g [0 V ]

dt
     ay = – g Vx

2  

vc, ay = – g    Vx
2 =  1  Vx = ± 1 

 vx = ux + axt,  ax = 0  vx = ux   

 ux = ± 1  uy = 3 (±1);   uy = ± 3  

 pky = u = 2 2

x yu u = 2 2( 1) ( 3)   = 1 3  = 4 ; u = 2 m/s. Ans  
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C-2 y = x tan (1 – x/R)  

   
R 3R 3R

tan 1
4 4 4R

 
   

 
  

     1 = 3 tan (1/4)  

   tan = 3/4  

   = 53° 

 

C-3. r  = at î   – b t2 ĵ   dh   r  = x î  + y ĵ  ls rqyuk djus ij   

 ges izkIr gksxk  x = at   

 & y = – bt2 

  y = – b

2
x

a

 
 
 

 iz{ksI; dk lehdj.k  

 (i)   y = 
2

2

b x

a
        Ans 

 (ii)   v = ˆ ˆa i 2 bt j ,  Roj.k =  2 b ĵ  ,    

  v = 2 2 2a 4 b t , |Roj.k| = 2 b    

 

[k.M (D)  

D-1.#  

 

 

 
 (a) ax  = Roj.k dk x ?kVd = – g sin   

 (b) Roj.k dk y ?kVd = ay = – g cos   

 (c) osx dk x – ?kVd = Vx  

  V = u + at 

  Vx = ux + ax t = (u cos) + (– g sin) t 

 vFkkZr,  Vx = u cos  – g sin .t Ans  

 (d) osx dk y – ?kVd = Vy  

  Vy = uy + ay t  

 i.e. vFkkZr, Vy = u sin – g cos . t. Ans 

 (e) foLFkkiu dk x-?kVd = sx  

  s = ut + 1/2 at2  

 sx = ux t + 1/2 ax t2 = (u cos) t + 1/2 (– g sin ) t2 

 vFkkZr, sx = u cos t – 1/2g sin t2 Ans 

 (f) foLFkkiu dk  y  ?kVd = sy 

 sy = uy t + 1/2 (– g cos ) t2   sy = u sin t – 1/2g cos t2  Ans  

 (g) Vy = ? when tc  sy = (sy)max. 
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 ds/dt = V 

  
yd(s )

dt
 = VY  

 vf/kdre sy ds fy, =  
yd(s )

dt
 = 0   

 vFkkZr, Vy = 0 Ans (g) 

 

Hkkx - II 

[k.M (A) 

A-1. V = u + at  

 Vy igys ?kVsxk fQj c<sxk   

 

  V?kVsxk fQj c<sxk   ( Vx vpj gSA) 

 pky igys ?kVsxh fQj c<sxh blfy, "A" xyr gSA  

 KE = 
1

2
mV2 =

m

2
 (pky)2    " B" xyr gSA  

 Vy = cnyrk gS    "C" xyr gS  

 Vx = vpj gS D;ksfd xq:Ro y v{k ds lekukUrj gS  

  "D" lgh gS  Ans 

 

A-2. iz{ksI; xfr esa {kSfrt Roj.k ax= o  vkSj m/oZ Roj.k ay = g =10m/s2  

  ax = 0  

  ay = 10 (uhps dh rjQ) 

  flQZ  "C"  lgh gS  Ans 
 

A-3. osx dk {kSfrt ds lkFk laHko U;wu dks.k – 90o ls + 90o gS vr% g ds lkFk dks.k 0° ls 180o gSA  

  1 U;wu dks.k gS 

  0º  1 < 90º (Åij dh rjQ QSdus ij) 

   
 fp=k ls   = 90º + 1    

 ;k 90º   < 180º      .......(1) 

 uhps dh rjQ xfr ds le; 

  
 0º <  < 90º   

  = 90º –   
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 0º <  < 90º       .......(2)  

 lehdj.k (1) o  (2) ls 

  vFkkZr 0 <  < 90º   U   90º  < 180º 

  0º <  < 180º   "D" Ans. 

 

A-4. A o B ds e/; vkSlr osx  = 1 2v v

2


 ¼Roj.k fu;r gS=g) 

vc,;fn  1v  = V1 î  + V1 ĵ  

 rkss  2v  = V1 î  – V1 ĵ  (nksuks A o B ,d gh js[kk ij gS) 

  avg.v  =  V1 î  =  V sin   (  Å/okZ/kj ls gS) " B " Ans. 

 

A-5. y = ax2            .....(1) 

 fn;k gS Vx= c  

 lehdj.k (1) ls  
dy

dt
 =2a x. 

dx

dt
 

 Vy = 2ax .c     .....(2) 

 lehdj.k (2) ls  
ydv

dt
= 2ac. 

dx

dt
 

 ay = 2acVx  

 ay = 2ac2 

 vr%  ya  = 2ac2 ĵ   

 

A-6. i`Foh dh lrg ds ikl xq:Roh; Roj.k fu;r jgrk gSA  

 

A-7. vf/kdre Å¡pkbZ ij v = u cos   

 
u

2
 = v  

u

2
 =  u cos     cos = 

1

2
   = 60° 

 R = 
2u sin2

g


= 

2u sin(120 )

g


= 

2u cos30

g


 = 

23u

2g
 

 

A-8. xu = 6 l̂ + 8 ĵ  

 x
ˆu 6l  

 uy = 8 ĵ  

 R = 
x y2u u

g
=

2 6 8

10

 
= 9.6 
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[k.M (B)  

B-1.*  

 10 m/s = uA ; uB = 0 m/s uA = 10 î     

 tehu ij igWqpus ij   

 nksuks ds Å/okZ/kj osx leku gksxsa  

 Vy
2 = uy

2 + 2ay sy 

 pwafd uy =  0 nksuks A o B ds fy,  

 ay = g nksuks A o B ds fy,  

 sy = 20 m nksuks A o B ds fy,   

 blfy, nksuks ds }kjk fy;k x;k le; Hkh leku gksxkA   
 

B-2.# AC = 
1

2
gt2 = 45 m BC = 45 3 m = u.t u = 

45

3
 = 15 3 m/s.  

 Alter : oLrq dks {kSfrt QSadk x;k gS vr%  ux = v  &  uy = 0 

 fp=k ls     

30
o

30
o

v

y

x  
 – y = uy t – 1/2 gt2 ;  y = 1/2 × 10 × (3)2 

 y = 45m    .......(1) 

 & tan 30o = y/x= > y= 3 x   .......(2)  

 & x = v t = 3v    ........(3)  

 lehdj.k (1), (2) o (3)  ls       

 45 3 = 3v  ;  v = 15 3 m/s 
 

B-3. tan45° = vy/vx 

  
   vy = vx = 18m/s  Ans.    
 

B-4.# 2 sec. esa ce }kjk {kSfrt fn'kk esa r; nwjh = 20 × 2 = 40 m. 

 2 sec. esa ce }kjk Å/okZ/kj fn'kk esa r; nwjh = 1/2 × 10 × 22 = 20 m. 

 2 sec. esa f'kdkjh }kjk pyh xbZ {kSfrt nwjh = 10 × 2 = 20 m. 

 ce ds tehu ls Vdjkus esa cpk gqvk le; = 
2 80

10


– 2 = 2 sec. 
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 ekuk V
x
 rFkk V

y
 Øe'k% xksyh ds osx ds {kSfrt ,oa Å/okZ/kj ?kVd gSA vr%  

 
y2V

g
= 2      V

Y
 = 10 m/s   rFkk   

x

20

V 20
= 2      V

x
 = 30 m/s 

 vr% xksyh dk iz{ksi.k osx V = 2 2

x yV V = 10 10 m/s. 

 

[k.M (C)  

C-1. For (Ymax)  dY/dt = 0  

  
d

dt
(10 t – t2) = 10– 2 t   t = 5  

  Ymax = 10(5) – 52 = 25 m 

 Ans  "D" 

 

[k.M (D)  

D-1. ur ry ij vf/kdre laHko ijkl   

 R = 
2V

g(1 sin ) 
   

 
 vf/kdre ijkl = ? 

 ;fn  =   

 urry ls iz{ksi.k dks.k =   

 
 uy = u sin   ux = cos  ax = – g sin   ay = – g cos   

 ijkl = sx = uxT + 
1

2
axT2 

 (urry ij) tgka  T =
y

y

2u

g
  

  sx = (u cos ) 

2

2usin 1 2usin
[–gsin ]

gcos 2 gcos

    
    

    
 

  = 
2

2

2u sin
[cos cos – sin sin ]

gcos


   


 

          sx = 
2

2

2u sin
[cos( )]

gcos


  


 

  = 
2

2

u
[2sin cos( )]

gcos
   


 

  = 
2

2

u
[sin(2 ) sin(– )]

gcos
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 sx = 
2

2

u
[sin(2 ) – sin ]

gcos
   


   

 sx vf/kdre gksxk  

 tc sin (2 + ) vf/kdre gksxk  ( )  vpj   

  2 +  = /2  

–
2

2

 
 

 
   

 tc xasn urry ,ao dqy Roj.k dh foijhr fn'kk ds e/; cus dks.k ds lef}Hkktd ij QSdh tk,A  

 & (sx)max = 
2

2

u
1– sin

gcos
  


=

2u (1– sin )

g (1– sin ) (1 sin )



  
  

 urry ij vf/kdre ijkl =
2u

g(1 sin ) 
     

 ;gk¡  =   

  Rmax  = 
2u

g(1 sin ) 
  Ans "B" 

 
 

D-2.   

 R = 
2

2

v
sin(2 ) – sin

gcos
    


      

 ;gk¡  = 45º &  =  –
3

4 4

 
     

 R = 
2

2

v 3
sin 2 – sin

4 4 41
g

2

    
   

   
 
 

 

 sx = 
2 2v 2 1 v

–2 –2 2
g g2

 
  

 
 

 (–ve fpUg ;g n'kkZrk gS fd foLFkkiu _.kkRed  x fn'kk esa gksxk ) 

  ijkl =
2v

2 2
g

 Ans "D" 

 

 Alternate II method    

 –
4


    &  

4


   

 R = 
2

2

u
sin (2 ) – sin

g cos
    


 

  = 
2

2

u
sin – sin –

4 41
g

2

   
  

    
 
 

 

 R  = 
22 2u

g
 (+ve x fn'kk esa) 

 

 

 

III Method    

 ux = u cos , T  = 
2usin

gcos




, ax =  g sin  ; ay = – g cos   
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 sx = ux t  + 
1

2
 axt2 = (u cos )

2

2usin 1 2usin
(gsin )

gcos 2 gcos

    
    

    
  

 ;fn  =  = 45º  

 blfy,, sx = 
2 2

2

u 2 1 1 1 2.2u
g

g 2 g2 2

   
   

   
= 

22 u
[1 1]

g2
 sx =

2u
2 2

g
   

 Ans "D" 

 

 

g g sin 

 

 
 

D-3. OB = 
2u

2g
 = 5m    

 
  AB = OB sin37º = 3m. 
 

D-4.   

Sol.  u = 10m/s 

 ur ry ij mM~M;u dky       

 T= 
2usin

gcos




 

 fn;k gS  =30o & = 30o  & u = 10 3 m/s 

 T =
o

o

2 10 3 sin30

10cos30


 

 vr%  T= 2 sec . 

 

60
o

30
o

u

 

 

D-5.# H =
2u

2a





  

 a rhuksa fLFkfr;ksa esa leku gSA 

 HA = 
2(usin )

2a


,   HB =

2u

2a

  and HC =
2(ucos )

2a


  

  HB = HA + HC  

 

Hkkx - III  
 

1.# mM~M;u dky T = 
2u

gcos45
 = 

2u 2 2u

gcos45 g



   D  p  

 vk/ks mM~M;u dky ds le; ij iRFkj dk osx x-v{k ds vuqfn'k gksxkA 

   A  r  

 tc x - v{k ds lkFk iRFkj dk osx 45° dk dks.k cukrk gS ml {k.k osx {kSfrt gksxkA 

 vr% le; = 
usin45 u

g 2g


    

   B  s 

 tc x-v{k ds vuqfn'k foLFkkiu] {kSfrt ijkl ds vk/ks ds cjkcj gksxkA 
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 rc rd dk le;  =
1 2u

T
g2

     C  q 

 

2. iFk dk lehdj.k y = ax – bx2  

 bldh iz{ksI; ds ekud lehdj.k ls rqyuk djus ij 

  y = x tan – 
2

2 2

gx

2u cos 
 

  tan = a, 
2 2

g

2u cos 
 = b 

 osx dk {kSfrt ?kVd = u cos =
g

2b
  

 mM~M;u dky T = 
2usin

g


 = 

2(ucos ) tan

g

 
=

2

g
2 a

2b 2a

g bg

 
  
 

   

 vf/kdre Å¡pkbZ H = 
2 2u sin

2g


=

2[ucos .tan ]

2g

 
= 

2

2

g
.a

2b a

2g 4b

 
 
  

   

 {kSfrt ijkl R = 
2u sin2

g


=

2(usin )(ucos )

g

 
=

g g
2 .a

2b 2b a

g b

   
   
      

  

 

EXERCISE-2 

Hkkx-I 

 

1. ax = 2 m/s2 ; ay = 0  

 ux = 8 m/s  

 uy = – 15 m/s. 

 V


 = Vx î   + Vy ĵ    

 Vy = uy + ay t  

  Vy = – 15 m/s 

  Vx = ux + ax t 
  Vx = 8 + 2 t 

  V = [(8 + 2 t) î  – 15 ĵ ] m/s. Ans.  
 

2.  

      
 Vdjkus ds fy,, 400 cos  = 200  

 { n'kkZbZ xbZ fLFkfr ls nksuks {kSfrt esa leku nwfj;k¡ r; djsxas vr% nksuksa ds x funsZ'kkad leku gSA }  

   = 60º  Ans. 

 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Projectile Motion 
 

 

 

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVPM - 12 

Toll Free : 1800 258 5555  | CIN : U80302RJ2007PLC024029 
 

3.  
2R

8h
 +2h = 

2
2

2 2

u 2sin cos

g

8 u sin

2g

  
 
 

 
 + 2 

2 2u sin

2g


 

 = 
2u

g
 (vf/kdre {kSfrt ijkl)     

 
4.  

       
  t(OS)  = 1 sec    
  t(OT) = 3 

 ;k t(ST) = 1/2 t(OT) – t(OS) = 3 – 1 = 2 sec  

  t(SM) = t(ST) = 1 sec. 

  t(OM) = t(OS) + t(SM) = 1 + 1  = 2sec. 

  mM~M;u dky = 2 × 2 = 4 sec.  Ans. "C"  
 

5.# ekuk iRFkj dh izkjfEHkd o vfUre pky u rFkk v gSA     

   v2 = u2 – 2gh  .........(1) 

 vkSj   v cos 30° = u cos 60° ..........(2)  

 (1) o (2) dks gy djus ij    

  u = 3gh  

 

6.  

Sol. v = 2u 2gh  ds iz;ksx ls    

 v = 2 2u sin 2gh    

 Å/okZ/kj ?kVd] tc tehu ls Vdjkrk gS 

 vc tan 45° = 1 

 u cos = 2 2u sin 2gh    

 u2 cos2  = u2 sin2  + 2gh      ......(1) 

 u2 
3 1

4 4

 
 

 
 = 2gh 

 u2 = 4gh 

 u = 2 gh  

 tan = T

H

v

v
=

3
4gh. 2gh

4

1
2 gh

2





=
5gh

gh
= 5  
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7.#   

Sol. ur ry ds yEcor xfr ds lehdj.k yxkus ij y = 0 ds fy,  

  0 = V sin ( – )t + 
1

2
 (– g cos) t2   

  t = 0  & 
2V sin( )

gcos

  


     

 

 ur ry ij Vdjkrs le; osx ur ry ds yEcor~ gSA vr% ur ry ds vuqfn'k osx dk ?kVd 'kwU; gksxkA  

  0 = v cos ( – ) + (– g sin). 
2V sin( )

gcos

  


 

  v cos ( – ) = tan. 2V sin ( – ) 

  cot ( – ) = 2 tan Ans. (D) 

 

8. pw¡fd mM~M;u dky dsoy osx ds Å/okZ/kj ?kVd rFkk Roj.k ij fuHkZj djrk gS] blfy, mM~M;u dky 

  T =
y2u

g
  tgk¡ ux = ucos rFkk uy = u sin  

  {kSfrt fn'kk (x) esa 

  d = uxt + ½ axt2 = u cos 
2usin

g

 
 
 

 + 

2

1 2usin
g

2 g

 
 
 

  

  = 
22u

g
 (sin cos + sin2) 

  (ge f() dks vf/kdre djuk pkgrs gSa)  

 f() = cos sin + sin2  

    f ’ = – sin2+ cos2+ 2 sin cos = 0 

    cos2 + sin2= 0    tan2 = –1 

 ;k  2 =
3

4


  ;k = 

3

8


= 67.5° 

 oSdfYid % 

 tSlk fd fp=k esa fn[kk;k x;k gS] iz{ksI; dk dqy Roj.k {kSfrt ls 45° dk dks.k cukrk gSA {kSfrt ry ij vf/kdre 

ijkl ds fy,] iz{ksi dks.k {kSfrt rFkk iz{ksI; ds dqy Roj.k dh foijhr fn'kk ds chp ds dks.kk/kZd ds vuqfn'k gksuk 

pkfg,A 

 

/kjkry 

 

     = 
135

2


 = 67.5°  
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Hkkx - II  
1.   

Sol. OD = 10 181   PD = 90 

 ekuk  iz{ksi.k dks.k gS   

 gekjs ikl gS   QD = PQ – PD. 

 iz{ksI; ds iFk ds lehdj.k ls  

 y = x tan  – 
1

2
g 

2

2

x

u
sec2  

 fgj.k ds funsZ'kkad  (100,90) 

  90 = 100 tan  –
2

2

5(100)

(100)
sec2 

 ;k 90 = 100 tan – 5 (1 + tan2) 

 ;k tan2 – 20 tan + 19 = 0 

 ;k tan2 – 19 tan – tan + 19 = 0 

 ;k tan (tan – 19) – 1 (tan – 1) = 0 

 ;k tan = 1  

  tan = 19 

 ;k 
PQ

100
 = 1   = 1 ds fy,    

  
PQ

100
 = 19  = 19  ds fy,  

 

 

 

 

 

 nks ewy nks laHko iz{ksI; iFk dks bafxr djrs gSa ftuds fy;s fu'kkuk yxk;k tk;sxkA  

2.  

Sol. ac = ab + bc     
 

 bc = ac – ab  
 

 VBt2 = Uxt2 – Uxt1    

 (VB = fpfM+;k dk osx) 

 VBt2 = Ux(t2 – t1) ............. (1)   

 le; t esa y fn'kk esa foLFkkiu  

 Sy = Uyt – 1/2 gt2   

  Vy
2 = Uy

2 – 2g(2h)   

 0 = Uy
2 – 2g(2h)   

 Uy = 4gh   

 h = 2g(2h) t – 
1

2
gt2   

 gy djus ij ge ikrs gSaA  

 t1 = h/ g(2 2)  

 t2 = h/ g(2 2)  

ux

uy

2h

h

VB

h

v =0y

t2

t1

a b c

>

 

 lehdj.k (1) esa t1 o t2 ds eku j[kus ij  

 ge izkIr djrs gSaa x

B

U

V
 = 

2 1

2


    

 Aliter 
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 b ls c rd xfr djus esa iRFkj }kjk fy;k x;k le; = 
h

2
g

 

 b ls c rd xfr djus esa fpfM+;k }kjk fy;k x;k le; = 
h h

2
g g
  

 nksuksa fLFkfr;ksa esa pyh xbZ bc nwjh dks cjkcj djus ij  

  B

2h h
V

g g

 
  

 

 = x

h
U 2

g

 
  
 

 

  x

B

U ( 2 1)

V 2


  Ans. 

 

3.  

  

   
 ;k tan = 9/2 = 4.5 

 RM – MN = h = 1/2 g [(4.5)2 – (.5)2] = 1/2 × 9.8 × 20 = 98   

 

4.   

Sol. ABD esa, tan  =
30

40
 = 

3

4
       

 ekuk x-fn'kk esa fy;k x;k le; 't' gS  

 x = ux t  

 x = ucos t  

 x = 
125

3
× 

4

5
t    x = 

100

3
 t  .........(1)   

 

 y-fn'kk esa  

 y = uy t + 
1

2
gt2    

 30 = usin t + 
1

2
gt2      

 30 = 
125

3
×

3

5
t + 5t2   

 t2 + 5t – 6 = 0  

 (t + 6) (t – 1) = 0  

 t = 1 sec.     .........(2)  

 (1) o (2) ls    

 x = 100/3  

   iSdV bruh nwjh igys fxjsxk  40 – 
100

3
= 

20

3
m  Ans. 
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5.  

Sol. tan = 
9 1

4 0




 = 2,  

  y = uyt +
2

y

1
a t

2
     

 vc,  – 1 = usin (1) – 
1

2
g (1)2 

 usin = 4 rFkk sin  =  
2

5
  u = 2 5  

X

Y

 

  

6.  

 

 

 sy = uy t + 
1

2
ay t2 800 = (– u cos 53º) T + 









2

10
T2    u = 100 m/s  

 

7.#   

 t = 0 ij 

 ay xsan ds Roj.k dk tehu ds lkis{k m/oZ ?kVd gSA  

 ay = – g cos =
4

–g
5

   

 ywi dks ikj djrs le; osx x-v{k ds lekUrj gS   

   Vy = 0  

  ywi dk y funsZ'kkad = + 4     

  Vy
2 –  uy

2  = 2ay (y – yi) 

  0 – uy
2 = – 2. 

4g

5
  (4 – 0) 

  uy
2 = 

8g

5
 . 4 

  uy
2 = 8 × 8  

 

  uy = 8 m/s  

 

4m 









 

5

4
cos 1  

 

 xsan }kjk ywi rd igq¡pus esa yxk le;  

  Vy – uy = ay t 

  0 – 8 = – 
4g

5
 t 

 ;k t = 1 second 

 II method :   

 Vy = 0 (fn;k x;k gS)    
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 Vy = uy + ay t   ....(1) 

 sy = uy t + 
1

2
ayt2  ....(2) 

 nks lehdj.k nks pj jkf'k;kW 'u'y & 't' 

 't' dk eku Kkr djus ds fy,  

 
 Vy = uy + ay t  

 0 = uBC sin 1 – g cos  T.  ( = cos–1 4/5 = 37º ) 

 uBC = dkj ds lkis{k xsan dk osx  

  uBC sin 1 = uy = T. × 10 × 4/5 = 8T. 

 sy = (8T) T + T2 = 4, (sy = 4 m)  T = 1s  Ans.  

8.  

Sol. tehu ij igq¡pus dk le; fuEu lehdj.k ls fn;k tkrk gS %  h = 
1

2
gt2  ....(1) 

 le; t esa {kSfrt foLFkkiu 'kwU; gSA 

   t = 2v/f       ....(2)        

 lehdj.k (1) o (2) ls 

      h = 
2

2

2gv

f
 

 

 

9. t = 0 ij ux = ucos  and uy = usin 

 u


 = ucos î  + usin ĵ   

 ekuk ‘t’ le; i'pkr~ iz{ksI; dk osx ;fn v mldk izkjfEHkd osx u gS rks  

 vr% le; t ij  

 Vx = ucosVy = usin – gt 

 V


 = ucos î  + (usin – gt) ĵ  

 u  v 

 u

 v


= 0 

 (ucos î + (usin – gt) ĵ ) (ucos î + usin ĵ ) 

 u2cos2 + (usin)2 – gt usin = 0 

 u2(cos2 + sin2) = gtusin 

 
u

gsin
 = t  
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 oSdfYid gy  : 

  

 vc ekuk u


 vkSj v, t le; i'pkr~ yEcor~ gks tkrs gSa rks osx dk ?kVd, u ds vuqfn'k 'kwU; gks tkrk gS  

 g


 dk ?kVd u


 ds vuqfn'k  

 = – g sin 

   0 = u – g sin t 

  t = u/g sin

 

Hkkx - III  

1.  

 

v 

      
 Vx = Vy  vc ge funsZ'kkad bl izdkj ekusxsa  

   
  og le; tc Vx   Vy  gksxk  

  vc, Vx = u cos   

  Vy = u sin – gt 

  u cos = u sin  – gt  {  Vy  = Vx } ; t = t1 ij (say) 

  t1 =  
u

g
 (sin  – cos) "C" Ans  

 vkSj tc Vy  Vx   {i.e., tc ge 'y' v{k – y fn'kk dh rjQ ysxas}  rc le; t = t2 gksxk   

 u cos  = – (u sin  – gt2 ) 

  t2 = 
u

g
 (sin  + cos  )  "B" Ans  

 

2. x = 24 = u cos.t  

  t =
24

24cos
  = 

1

cos
 

  y = 14 = u sint – 
1

2
gt2 

  14 = 
2

usin 5

cos cos




 
   14 = u tan – 5 sec2 

  5 tan2 – 24 tan + 19 = 0  tan = 1, 19/5. Ans  
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3.# pwafd vf/kdre Åpk¡bZ;ka leku gS] blfy, muds mM~M;udky leku gksaxsA  

  T1 = T2 

 çkjfEHkd osx ds Å/okZ/kj ?kVd Hkh leku gSA  

  pwafd 2 dh ijkl, 1 dh ijkl ls vf/kd gSA  

  blfy, 2 ds osx dk {kSfrt ?kVd > 1 ds osx dk {kSfrt ?kVd  

  blfy, ] u2 > u1 

 

4. 
g

2sinu
R

2 
  

 
10

cossin2
.203


  

 
4

3
sin1sin 2      16sin4  – 16sin2 + 3 = 0 

 
16

3

4

1

2

1
sin2    

2

3
sin   ; 

2

1
 

  = 60º ; 30° 

 m75.0
g2

sinu
H

22

max 


 & 0.25 m 

 Vmin = 5 m/s, 15 m/s 

 
5

1
;

5

3

g

sinu2
T 


  

5.*#  

     
 ekuk vfUre osx V2 gS 

 vc v2x = osx dk {ksfrt ?kVd gSA  

 V2 x = Vcos   & V2
2y = (V sin )2  + 2 (– g) (– H) 

  V2
2y = V2

 sin2 + 2 gH  

  V2
2 = V2

2x + V2
2y 

  = (V cos )2 +  [V2 sin2 + 2gH] 

  V2
2 = V2

 + 2 gH 

  i.e., V2 = 2V 2gH  

 vfUre osx dk ifjek.k ij fuHkZj ugh djrk gSA blfy, tehu ls Vdjkrs le; lcdk osx leku gksxk 'A'  lgh gSA  

 Å/okZ/kj xfr esa  

 foLFkkiu dh fn'kk esa izkjfEHkd vf/kdre osx d.k (1) dk gSA blfy, d.k (1) tehu ij lcls igys igqpsxk ¼ pwafd 

ay rFkk sy  lHkh ds fy, leku gS½ 

 i.e., 'C' is correct "C" lgh gSA   Ans A & C  
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Hkkx - IV  

1. fcUnq P ij osx iw.kZr% {kSfrt gS vFkkZr~ ucos = 20 cos30º = 20 × 
3

2
 = 10 3  m/sec. 

  v
vertical

 = 0 m/sec. 

 

2. m/okZ/kj uhps dh fn'kk dks /kukRed ekfu;sA  

 m/okZ/kj fn'kk esa lehdj.k cukus ij (fcUnq A funsZ'k ds :i esa ysus ij) 

 s = ut + 
1

2
 at2 

   20 = – 20sin × t + 
1

2
 × 10 × t2 

   20 = –20 sin30ºt + 5 t2 

 20 = – 10t + 5t2    

   5t2 – 10t – 20 = 0 or t2 – 2t – 4 = 0  

   t = 
2 4 16

2

 
 = 

2 2 5

2


 = 1± 5  .

   (1 – 5 ) lsd.M ij d.k /kjkry ds izkjfEHkd fcUnq ij FkkA  

   Lohd`r le; = (1 + 5 ) sec 

3.  fcUnq Q, ij osx dk x-?kVd 'kwU; gS] vr% izfrLFkkfir djus ij   

  vx = ux + axt 

  0 = 10 3  –5 3t   

 ;k t = 
10 3

5 3
= 2s  Ans. 

 

4.  Q fcUnq ij v = vy = uy + ayt 

    v = 0 – (5)(2) = – 10 m/s Ans. 

 ;gk¡] _.kkRed fpUg n'kkZrk gS fd Q ij d.k dk osx _.kkRed y fn'kk esa gSA  

 

5.  PO =  |yfn'kk esa d.k dk foLFkkiu| = |sy|   

 ;gk¡ ,  sy = uyt +  
1

2
ayt2 

  = 0 – 
1

2
 (5)(2)2 = – 10 m 

   PO = 10 m 

 blfy;s , h = PO sin 30° = (10) 
1

2

 
 
 

  ;k h = 5 m  Ans. 

 

6.  nwjh OQ = x fn'kk ds vuqfn'k d.k dk foLFkkiu = sx   

 ;gk¡,sx = uxt + 
1

2
 axt2 = (10 3)  (2) – 

1

2
(5 3)  (2)2 =10 3  m 

 ;k OQ =10 3  m 

  PQ = 2 2(PO) (OQ)  = 2 2(10) (10 3)   

  = 100 300  = 400   

  PQ = 20 m  Ans. 
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EXERCISE-3 

Hkkx - I  
1.   

  
 u1 cos 30º = u2 cos 60º (,d lkFk Vdjk;sxsa)  

 3 u1 = u2  

 100 = 200 3 tan 60º –  
2

2 2

2

1 g(200 3)

2 u cos 60º
     u2 = 40 3 m/s 

 lehdj.k (1) o (2) ls   

 u1 = 2u

3
  u1 = 40 m/s 

 x = u2 cos 60º × T     200 3 = 40 3 × 
1

2
 × T  T = 10 sec   

  (h – 100) = 200 3  tan 30º – 
1

2
g 

2

2 2

1

(200 3)

u cos 30º
  

 g = 10 m/sec2 j[kus ij   

 & u1 = 40 m/sec   h = 400 m  

 

2.  

 

 

u 

45º 
120m = H 

30º 

vx 

v vy 

 

 K2 = 
1

2
mu2    

y

x

v

v
 = tan30º = 

1

3
 

 H = 
2 2u sin 45º

2g
  3 vy = vx. 

 = 
2u

4g
 = 120m  Kf = 

1

2
mv2 = 

1

2
m 2 2

x y(v v )  

 Kf = 
1

2
Ki 

   
1

2
m 2 2

x y(v v )  =  
1

2
 x 

1

2
mu2   2 2

x yv v  = 
2u

2
 

  using ux = 3 uy dk iz;ksx djus ij    3 2 2

y yu u  = 
2u

2
 

  2

yu  = 
2u

8
  h = 

2

yu

2g
 = 

2u

16g
 = 

1

4
 

2u

4g

 
 
 

 = 
H

4
 = 

120

4
 = 30 m  
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3. izFke iz{ksI; ds fy;s 

 < V > = 
T

R
 = Ux = v1 

 xfr ds nkSjku 

  < V >1–n = 
n21

n21

T......TT

R....RR




= 

g

u2
......

g

u2

g

u2

g

uu2
......

g

uu2

g

uu2

n21

nn2211

yyy

yxyxyx





 

 





































n2

n242

x 1
....

11
1

1
.....

11
1

U  = 0.8 v1   1

2

0

v8.0

1
1

1

1
1

1
v













































  

  8.0
1





   = 4 

 
 

Hkkx - II  

1. u a
  

    t 

 = ˆ ˆ(3i 4 j)  + ˆ ˆ(0.4i 0.3j)  × 10 = 7 i + 7 j | 


 | = 7 2   
 

2. 
dr ˆ ˆK(yi xj)
dt

    

    dx/dt = y, dy/dt = x  

 vr%, dy/dx = x/y 

 ydy xdx   ; 
2 2y x

C
2 2

   

 y2 = x2 + fu;rkad  

 

3.  

  

 Rmax =  
2v

g
 sin2 = 

2v

g
  

 {ks=kQy = R2  

 = 
4

2

v

g
  Ans.  
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4. hmax = 
2u

10
2g

  

 u2 = 200   ....(1) 

 Rmax = 
2u

20m
g

  

 

5. ˆ ˆv i 2j    

   x = t    ...(i) 

  y = 2t – 1/2 (10t2) ...(ii) 

  From (i) and (ii) 

  lehdj.k (i) rFkk (ii) ls 

 y = 2x – 5x2 

 Hence Ans (2) 

 

6. urry ij (ijkl) R = 



2

2

cosg

)cos(sinu2
 

 tgk¡  = 15º,  = 30º, u = 2 m/s  

 gy djus ij ge izkIr djrs gS 

 R = 
5

4
 














3

1
–

3

1
  20 cm    

 

HIGH LEVEL PROBLEMS (HLP) 
1.  

 

 OA = x – a = 
2u sin2

g


  ...(1) 

 OC = x + b =
2u sin2

g


   ...(2) 

 OB = x = 
2u sin2

g


  ...(3) 

 lehdj.k  (1) rFkk (2) ls  

 x (b + a) = 2bsin2 asin2
u

g

   
 
 

 

 lehdj.k (3) ls x dk eku j[kus ij  

 
2u sin2

g


 (b + a) = 2bsin2 asin2

u
g

   
 
 

 

 bl lehdj.k dks gy djus ij ges dk eku fey tk,sxkA  
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2. fp=kkuqlkj  

 

 

 

 fp=k ls  tan  + tan  = 
y y

x (R – x)
  

 R ijkl gSA 

  tan  + tan  = 
y(R – x) xy

x(R – x)


 

 ;k  tan  + tan  =  
y R

x (R – x)
  ....(1) 

 ysfdu  y = x tan 
x

1–
R

 
 
 

  

 ;k  tan  =
y R

x (R – x)
    ....(2) 

 lehdj.k (1) o (2) ls  

  tan  =  tan  + tan .  

 

3. fn;s x;s iz'u ds vuqlkj u = 80 m/s  

 ijkl  = 
2u sin2

g


    

 sin2 = 
2

100 32

(80)


 = 1/2   

100 ft  
  = 15° For same Range  = 15°, 75°    

  = 15°  leku ijkl ds fy,  = 15°, 75°    

 bl izdkj nks mM~M;u dky gksaxsA  

 T1 = 
2usin15

g


= 

2 80 sin15

32

  
 ¼U;wure le;½    

 sin 15° = 
3 1

2 2


 

 T2 = 
2usin75

g


= 

2 8 sin75

32

  
 ¼vf/kdre le;½  
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 sin75° = 
3 1

2 2


   

 [krjs dk le; = vf/kdre le; – U;wure le; = (T2 – T1)     

 = 
2 80

32


 [sin75° –sin 15°] =

2 80

32


 

3 1 3 1

2 2 2 2

  
 

  

= 
5

2
sec.    

 

4.  

          
 ry ds lekUrj  

 0 = V0 cos – g sin  × t  

 t = 0V cos

gsin




     ...... (1)   

 ry ds yEcor~  

 h cos = V0 sin  t + 
1

2
 (g cos ) t2   

 h cos = V0 sin  0V cos

gsin

 
 

 
+(

1

2
gcos )

2

0V cos

gsin

 
 

 
   

 h cos =
2

0
V

cos

g


  +

2 2

0V cos cot

2g

 
   

 h = 

2

0
V

g
+ 

2 2

0V cot

2g


   

 2gh = (2 + cot2)
2

0
V  

 V0 =
2

2gh

2 cot 
    

 

5. O ls P rd d.k dh xfr esa  

 P ij vy 'kwU; gS  

  vy
2 = uy

2 + 2aysy 

  0 = (u sin )2 – 2 (g cos ) b ;k  b =
2 2u sin

2gcos




     ....(i) 
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 O ls Q rd d.k dh xfr esa  

 d.k] AB ij 90º ls fcUnq Q ij Vdjkrk gSA vFkkZr x-v{k ds vuqfn'k osx 'kwU; gksxkA  

     vx = ux + ax t, ds iz;ksx ls we have  

   0 = u cos  – (g sin )t 

 ;k  t = 
ucos

gsin




   ...(ii) 

 y-fn'kk esa xfr ds fy,   sy = uy t +  
1

2
ayt2 

 ;k – b = u sin  

2

ucos 1 ucos
(–gcos )

gsin 2 gsin

    
    

    
  ...(iii) 

 lehdj.k (i) o (iii) ls  

 ;k – 
2 2 2 2 2

2 2

u sin u sin cos gu cos cos
–

2gcos gsin 2g sin

    


  
 ;k – 

2 2

2

sin sin cos cos cos
–

2cos sin 2sin

    


  
 

 gy djus ij tan   =  2 –1 cot   

 

6. xsan dk lehdj.k  

 

 

u 

 

 y = x tan  – 
2

2 2

gx

2u cos 
 

 eku j[kus ij   

  y = 1.33 x – 0.011 3x2  .....(1) 

 MN js[kk dk <ky 1 gS vkSj ;g fcUnq (110 m, 0) ls xqtjrh gS js[kk dk lehdj.k gksxkA  

  y = x – 110   ....(2) 

 nksuksa ozdks dk dVko fcUnq P gS lehdj.k (1) o (2) ls y dk /kukRed eku izkIr djus ij  

  vFkkZr   yp = 4.5 

 ,d lh<h dh Å¡pkbZ 1 m gS. xsan  

 y = 4 m vkSj y = 5 m ds chp dgh Vdjkrh gSA tks 6th lh<h gksxh  

 

7. y = xtan –  
1

2

2

2 2

gx

u cos 
 

 105 = xtan –
2

5

(110)
x2 (1+tan2)   

11
0m/s

x

105m
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2

2

5x

(110)
tan2 – xtan + 

2

2

5x
105

(110)

 
 

 
 = 0  (b2 – 4ac > 0 )   

 x2 – 4 x 
2

2

5x

110

2

2

5x
105

110

 
 

 
 > 0  

 1 – 20 x 
2

105

110
 – 

2

4

100x

(110)
 > 0   

 gy djus ij ge ikrs gSa  

 x = 1100 m.    

 

8.  

 

 – h = (u1 sin) t – 
1

2
gt2   

 0 = (u2 sin) t – 
1

2
gt2 

  (u1 sin)t + h = (u2sin)t 

 ijUrq t = 
1

s

u cos
 = 

2

s

u cos
 

 (u1 sin) 
1

s
h

u cos

 
 

 
 = (u2 sin) 

2

s

u cos

 
 

 
 

 h + s tan = s tan  

 h = s(tan – tan). 

 

9.  

 
 ekuk O;fDr xsan dks x nwjh ls Qsadrk gSA iz{ksi.k fcUnq dks (0,0) funsZ'kkad ekurs gq,A  

 iFk ds lehdj.k }kjk  y =
2

2 2

1 gx
x tan

2 u cos
 


  

 20 = 
2

2 2

1 10x
x tan45º

2 u cos 45
  

 u2 = 
210x

x 20
    .............(1)   

 ‘u’ ds U;wure gksus ds fy, du/dx = 0   

 ‘x’ ds lkis{k vodyu djus ij   
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du

2u
dx

 = 
2

2

10 2x (x 20) 10x 1

(x 20)

   


 = 0   

 du/dx = 0          

    20x(x– 20) – 10x2 = 0 

  20x2–10x2–400x = 0 

  10x(x–40) = 0 

  x = 40 

 x dks 40 ls T;knk gksus ij <ky /kukRed gksxkA  

 x dks 40 ls de gksus ij <ky _.kkRed gksxkA  

 blfy, x = 40 ij u dk eku U;wure gksxkA  

 lehdj.k (1) ls U;wure osx 

 u2
min = 

210 40

40 20




 

 umin = 800   

 umin = 220 m/s     

 

 

10.  {kSfrt fn'kk esa x = v0cos 53ºt  = v0cos 37º(t – t0 ) 

 
3

5
 t  = 

4

5
 (t – t0)   3t = 4 (t – t0)...........(1) 

  Å/okZ/kj fn'kk esa  

 y = v0 sin53º t – 
1

2
gt2 = v0 sin37º (t – t0) – 

1

2
g (t – t0)2 ..........(2) 

 v0 × 
4

5
 t – 5t2  = v0 × 

3

5
 × 

23t 10 9t
–

4 2 16
    

 0v t 9
4 –

5 4

 
 
 

 = 5 t2
9

1–
16

 
 
 

  

 
250 7

5 4
  = 5t × 

7

16
  t = 40   vr%  t0 = 10 sec  

 

11. ekuk fd xksys dh pky u rFkk gok dh pky v gSA 

 gok ls mM~;u dky T ifjofrZr ugha gksxkA 

  T = 
2 u

g
   .............(1) 

 gok dh vuqifLFkfr esa xksys ds osx dk {kSfrt ?kVd 

  uH = 
u

2
    ...........(2) 

  vr% xksys ds osx ds x rFkk y ?kVd ¼fp=kkuqlkj½   
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  ux = 2 u + 
u

2
 cos     ...........(3a) 

  uy =  
u

2
sin    ...........(3b) 

  tgk¡ xksyk Vdjkrk gS mlds x rFkk y funsZ'kkad fcUnq P gSA 

  x = uxT = ( 2 u + 
u

2
 cos  )  

2u

g
= 2R + R cos  ..........(4a) 

  y = uyT = 
u

sin
2

 
 

 
 

2u

g
 = R sin     ..........(4b) 

  B rFkk P ds chp dh nwjh S gSA  

  S2 = (x – 0)2 + (y – R)2 = (2R + Rcos )2 + (R sin  – R)2 

       = R2 [6 + 4 cos  – 2 sin ] 

       = R2 [6 + 20
4cos 2sin

20 20

  
 

 
 

   Sminimum  = R 6 20   

   = R 6 2 5    or   R ( 5 1)   Ans.  

 Alternate : fp=k (1) esa iznf'kZr or̀ lHkh fcUnqvksa dk fcUnqiFk iznf'kZr djrk gS] tgka ij rwQku dh vuqifLFkfr eas 

tehu ij xksys fxjrs gSA 

      

ekuk xksys dh pky ‘u’ rFkk rwQku dh pky v = 2 u gSA ekuk T mM~M;u dky gSA tks fd rwQku dh mifLFkfr esa Hkh 

vifjofrZr jgrk gSA ekuk R vf/kdre ijkl gS ftlds fy, iz{ksi.k dks.k {kSfrt ls 45º gSA  

 rks R = 
u

2
 T ............... (1)   

 x-v{k ds vuqfn'k gok ds izokg ds dkj.k xksyks esa x fn'kk ds vuqfn'k mM~M;u dky ds nksjku vfrfjDr foLFkkiu 

(x)  

  x = vT = 2 uT = 2R. 

 vr% fp=k (2) ds vuqlkj tehu ij xksys fxjus okys fcUnqvksa dk fcUnqiFk x-v{k ij 2R foLFkkfir gks tkrk gSA 

        
 fp=k (2) ls  

  BC =  
22R 2R   = 25R  = 5 R 

 vr% vko';d U;wure nwjh 

 BD = BC – DC = 5 R – R =  ( 5 – 1) R Ans. 
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12.  

  

 ekuk VDdj esa fy;k x;k le; t  gks rks 2H 1
gt

2 2
   ...(i) 

 iz{ksI; xfr ds fy;s 

  = (vcos)t       ...(ii)  

 rFkk 2H 1
(vsin )t gt

2 2
       ...(iii) 

 lehdj.k (i) rFkk (iii) ls 

 
H H

vtsin
2 2
    

   H = vt sin      ...(iv) 

 lehdj.k (ii) rFkk (iv) ls 

 
H

tan   

 v = 
H H

t sin H

g




 ( t = 
H

g
 from (i)) 

 rFkk sin = 
2 2

H

H
 

 blfy;s V = 
2 2H

H / g


  = 2 2g

( H )
H

  = 
2 2

2

gH
1

H H

 
  

 

 = 
2

2
gH 1

H

 
  

 

 

 

13. u = 5 3 m/s. 

  u cos60° =
5 3

2
 m/s 

 rFkk u sin600 = 
3

5 3
2

  = 7.5 m/s 

 pwafd nksuksa xksfy;ksa dk {ksfrt foLFkkiu cjkcj gS] blfy, nwljh xksyh dks igys nkxuk gksxk] D;ksafd blds osx dk 

{ksfrt ?kVd u cos600 igyh ds tks fd u ;k 5 3 m/s gS] ls de gSA 

  vc ekuk igyh xksyh fcUnw P rd igq¡pus esa le; t1 ysrh gS rFkk nwljh le; t2 ysrh gS] rks–   

  x = ( u cos 60º ) t2 = u. t1     

 or x = 
5 3

2

 
  
 

t2 = 5 3 t1   ....(1) 

 or t2 = 2t1     ....(2) 

 and h = 
1

2
g 2

1t = 2

2

1
gt

2
 – (7.5) t2  

   Taking g = 10 m/s2  ysus ij 

  h = 5t22 – 7.5 t2 = 5t12   ....(3) 
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 lehdj.k (3) esa t2 = 2t1 j[kus ij  

  5(2t1)2 – 7.5 (2 t1) = 5t12  

 ;k 5t12 = 5t1 

  t1 = 0 rFkk 1s 

 blfy, t1 = 1s rFkk 

   t2 = 2t1 = 2s 

   x = 5 3 t1 = 5 3  m  (lehdj.k 1 ls) 

 rFkk  h = 5 t12 = 5 (1)2 = 5 m  (lehdj.k 3 ls) 

   y = 10 – h = (10 – 5) = 5 m  

 blfy, 

 (i) nksuksa xksfy;ksa ds chp dk le; vUrjky  = t2 – t1 = ( 2 – 1) s 

     = 1s      

 (ii)  P ds funs'kkad = (x, y) = 5 3 m. 5 m  

 

14.   

 

 gekjs ikl iz{ksi.k fcUnq (0, 0) gSA  ljy js[kk ds lehdj.k ls (fp=kkuqlkj)  

  y = x tan  

  y = 
2

3


 ×    ....(1) 

 rFkk {kSfrt iz{ksi.k gsrq fcUnqiFk dk lehdj.k  

  y = 
1

2


g

2

2

x

u
    ....(2) 

 lehdj.k (1) rFkk (2) ls  

  
1

2
g 

2

2

x

u
= 

2

3
x  

 ;k x = 
2

3
 × 

2u

5
 = 

2

3
 × 

4.5 4.5

5


 = 3 × 0.9 

 ;fn lhf<;ksa dh la[;k n gks rks  n × 0.3 = 3 × 0.9  

 n = 9 

 

15. x = y2 + 2y + 2 

 
dx

dt
 = 2y

dy

dt
+ 2

dy

dt
 + 0 

 
2

2

d x

dt
 = 2

2
dy

dt

 
 
 

 + 2y
2

2

d y

dt
 + 2

2

2

d y

dt
  

 
2

2

d y

dt
= 0.  (

dy

dt
 = 5 m/s) 

 
2

2

d x

dt
 = 2 (52) + 0 + 0 = 50 m/s2. Ans.  "A" 
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16. iFk dh lehdj.k  

 

 y = xtan – 
1

2

2

2 2

gx

u cos 
                  

 4.8 = (14.4 + b) × 1 – 1/2     

 bl lehdj.k dks gy djus ij  

 ge izkIr djrs gSa  2b = 9.6 m   b = 4.8 m 

 vc 10 3 m/s dh pky okyh xasn ds fy, iz{ksi.k dks.k dks Kkr djus ds fy,  

 y = x tan –  
1

2

2

2 2

gx

u cos 
     [x = 2b + 14.4  9.6 + 14.4 = 24 m ] 

 4.8 = 24tan – 
1

2

2 2

2

10(24) sec

(10 3)


  

 4.8 = 24tan – 
24 4

10


 (1+tan2)      

 4tan2 – 10 tan + 6 = 0   

 tan = 
3

2
, 1   

  = tan–1 3

2
,  = 45°       

 

17. 
2 2u sin

H
2g


 , R = 

2u sin2

g


    

 = tan(3/4)
–1

1.5m

1m

45°

 
 blfy,   

 
H tan

R 4

 
  
 

     ......(1)  

 
H 1 tan45

R 4

  
  
 

 =
1

4
      .......(2)  

 

1tan tan (3 / 4)H 1.5

R 4
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H 1.5 3 / 4 3

R 4 16


       .......(3) 

 
H 1

H – 1.5


= 

4

3
  

10 1

R 4
      R = 40 m  

 3H + 3 = 4H – 6  

 H = 9 m   

 
9 tan

40 4


   

 tan = 
9

10
    = tan1 

9

10

 
 
 

 

 R = 40   tan = 9/10 

 
2u sin2

g


= 40   sin = 

9

181
  

 R = 
2u .2sin cos

g

 
  dk mi;ksx djrs gq,  

 

2 9 10
u 2

181 181

10

  
  
   = 40    

 u2 = 
3620

9
   u = 

3620

3
m/s  

 

 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

