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SOLUTIONS OF RECTILINEAR MOTION 

EXERCISE-1 
Hkkx - I  

[k.M (A)  

A-1. a = 7m,   b = 8m,   r =
11



22

7

 
  
 

    

 
 

2r 

 
 dkj }kjk P ls R rd r; dh xbZ nwjh  

 = a + r + b + 2r = a + b + 3r = 7 + 8 + 3 × 
11


 = 48 m  Ans    

 P ls R rd dkj dk foLFkkiu   

 = a + 2r + b + 4r = a + b + 6r = 7 + 8 + 6 × 
11


= 15 + 6 × 

11
7

22
 = 36 m Ans    

A-2.  

      
 (a) [ksr rd igqapus esa vkneh }kjk r; dh xbZ nwjh  

  = 50 + 40 + 20 = 110 m   Ans   

 (b) vkneh ds ?kj ls [ksr rd dk foLFkkiu  

    = 2 2(40) (30) = 1600 900 = 2500  = 50 m  Ans  

 foLFkkiu dh fn'kk Kkr djds irk dh tk ldrh gSA   

  tan  =
40

30
    = tan–1 

4

3

 
 
 

 West of South nf{k.k ls if'pe dh vksj  Ans 

 

B-1. ehVj dk izkjfEHkd ikB~;kad  = 12352 km  

 ehVj dk vfUre ikB~;kad = 12416 km  

 dkj }kjk fy;k x;k le; = 2 hr  

 (a) dkj }kjk r; dh xbZ nwjh  

 = (vfUre ikB~;kad –izkjfEHkd ikB~;kad)  

 = (12416 – 12352)  = 64 km 

 dkj dh vkSlr pky = 64/2 = 32 km/h   Ans  

(b)  D;ksfd iwjh ;k=kk ds ckn dkj izkjfEHkd fcUnq ij ykSVrh gS vr%  

 dkj dk foLFkkiu  = 0  

 blfy, vkSlr osx = 0  Ans  
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B-2.  

  
 ekuk fd d.k }kjk r; dh xbZ dqy nwjh vFkkZr~ AD = x  

 d.k igyh ,d frgkbZ nwjh AB, V1 pky ls r; djrk gSA  

nwljh ,d frgkbZ nwjh BC, V2  pky ls o  

 rhljh ,d frgkbZ nwjh CD, V3 pky ls pyrk gSA 

 d.k dh vkSlr pky =
d.k }kjk pyh xb Z dqy nwjh 

d.k }kjk fy;k x;k dqy le;  
 

  =

1 2 3

X

X/3 X /3 X /3

V V V
 

=

1 2 3

1

1 1 1

3V 3V 3V
 

= 1 2 3

1 2 2 3 3 1

3V V V

V V V V V V 
 Ans   

 

C-1. oLrq dh fLFkfr nh tkrh gS  x = At + 4B t3 

 (a) x = At + 4 Bt3 

 V = dx

dt
 = A + 12 B t2, So, a = 

dV

dt
 = 24 Bt Ans  

 (b) At t = 5 s,  V = A + 12 B (5)2, 
 i.e.,  V = A + 300 B Ans 
 At t = 5 s, a = 24 B (5) i.e., a = 120 B Ans  
 

C-2.  vf/kdre pky   V = 18 km/h   

 = 18 × 5/18 = 5 m/s 

 vkSlr Roj.k = max0 V

2


= 

0 5

2


,       

 blfy, vkSlr Roj.k = 
5

2
 m/s2 Ans  

 

C-3 d.k A ls çkjEHk gksdj fcUnq D rd igq¡prk gS rFkk B rFkk C ls fp=kkuqlkj xqtjrk gS 

10 m

40 m

40 m

30 m

A B

C
E

D

 
 vc, AE = 40 m  & DE = 30 m 

  foLFkkiu = AD = 
2 2AE DE  = 2 240 30  = 50 m 

 xfr esa fy;k x;k le; = tAB + tBC + tCD   

  = 
40

2 8
5

   = 18 s 

 dqy r; nwjh = AB + BC + CD = 10 + 40 + 40 = 90m 

 vkSlr osx = 
Displacement

time

foLFkkiu

le;
= 

50

18
 = 

25

9
m/s 

 vkSlr pky =
Distance

time

nwjh

le;
= 

90

18
 = 5 m/s. 
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D-1. u = 36 km/h = 36 ×
5

18
 m/s = 10 m/s 

 V = 90 km/h = 90 ×
5

18
 m/s = 25 m/s 

 xfr dh lehdj.k ls  

 V = u + at   t = 5s  j[kus ij  

 25 = 10 + a(5), i.e.,  a = 
25 – 10

5
 a = 3 m/s2 Ans  

 dkj }kjk 5 sec esa r; dh xbZ nwjh ds fy, ge fuEu lehdj.k dk mi;ksx djrs gSA 

 s = ut +
1

2
 at2 = 10 × 5 + 

1

2
 × 3 (5)2 =

100 75

2


 = 

175

2
  i.e., = 87.5 m Ans   

 
D-2.  

 
 (a) A ls B rd xfr ds fy,  

  uB = uA + a1t1  = 0 + 2 (30) = 60 m/s  

 ,oa, S1 = uA t1 + 
1

2
 a1t12 = 0 +

1

2
 (2) (30)2   S1 = 900 m  

 B ls C rd xfr ds fy,  

 VC = uB – a2 t2 ;  0 = 60 – a2 (60);    

 i.e.,  a2 = 
60

60
 = 1 m/s2,    Also ,oa VC

2 = uB
2 – 2a2s2  

   (0)2 = (60)2 – 2(1) S2,  i.e,  S2 = 
60 60

2


,  i.e,  S2 = 1800 m 

 vc Vªsu }kjk pyh xbZ dqy nwjh  

 S = S1 +S2 = 900 + 1800  S = 2700 m Ans  

 (b) Vªsu }kjk izkIr dh xbZ vf/kdre pky fcUnq B ij gksxh D;ksfd bl fcUnq ds ckn Vªsu eafnr gksrh gSSA 

 vr% Vmax = VB = 60 m/s   Ans  

 (c) A ls B rd dh xfr esa Vªsu dh vf/kdre pky dh vk/kh pky nks fLFkfr;ksa esa izkIr gksxhA   

 

 ekuk D ,d fcUnq gS tgkW u0 = Bu 60

2 2
 ; uD = 30 m/s 

 uD
2 = uA

2 + 2a1 (AD) 

  AD = 
2 2

D A

1

u – u

2a
    AD = 

2 2(30) – (0)

2 2
 

    AD = 
900

4
     AD = 225 m Ans  

 B ls C rd dh xfr ds fy,   

 

 ekuk E ,d fcUnq gS tgkW  uE = Bu 60

2 2
 = 30 m/s. 

 u2
E = uB

2 + 2a2 (BE)    (30)2 = (60)2 + 2 (–1) BE 

  BE = 
2 2(60) – (30)

2
  BE = 

2700

2
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  BE = 1350 m 

 vr% izkjfEHkd fcUnq (A) ls fcUnq dh fLFkfr 

    AE = AB + BE = 900 + 1350 = 2250 m  AE = 2.25 km Ans   
 

D-3. fn;k gS u = 72 km/h   

 = 72 × 
5

18
  = 20 m/s  & a = – 2 m/s2  

 (a) V = 0,  s = ? 

 xfr dh lehdj.k ls  

  V2 = u2 + 2as  
 (0)2 = (20)2 + 2×(–2) S,  i.e., 4s = 400,  or S = 100 m  Ans  
 (b) V = 0,  t = ?  

 xfr dh lehdj.k ls  

  V = u + at   

  0 = 20 + (– 2)t   2t = 20    t = 10 s Ans  

 (c) izFke lsad.M ds nkSjku pyh xbZ nwjh  

  [st = u + 
1

2
 (– 2) (2 × t – 1)]  

 S1 = 20 +
1

2
(– 2) (2 × 1 – 1)  S1 = 20 – 1   

  S1 = 19 m Ans  

 rhljs lsad.M ds nkSjku pyh xbZ nwjh  

 S3 = 20 + 1/2 (– 2) (2 × 3 – 1);  or    S3 = 20 – 5;  or, S3 = 15 m Ans  

 oSdfYid fof/k 

 pwafd u = 72 × 5/18 = 20 m/s, a = –2 m/s2 . 

 (a)  v2 = u2 +2as     
       (0)2 = 400 + 2 × –2 × s, s = 100m 
 (b) v = u + at , 0 = 20 – 2t   t = 10 sec. 
 (c) Dn = u + a/2 (2n – 1)  

  izFke lsd.M esa  

 D1= 20 – 2/2 (2×1 –1) =19m   

  rhljs lsd.M esa 

  D3 = 20 – 2/2 (2 × 3 – 1) = 15m  
 
 

D-4. ekuk h ehukj dh Å¡pkbZ gS o t xsan }kjk /kjkry rd vkus esa fy;k x;k dqy le;  

 t oas (vafre) lsad.M esa pyh xbZ nwjh = 15 m  

 [st = u + 1/2 g (2t – 1)] 
 0 +1/2 g (2t – 1) = 15 or,   1/2 (10) (2t – 1) = 15; 
 or, 2t – 1 = 3   or  t = 2 sec 

 vr% ehukj dh Å¡pkbZ gS &  

  h = ut + 1/2gt2  ; h = 0 + 1/2 (10) (2)2 ; ;  i.e.,  h = 20 m Ans  
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D-5. (i) xsan }kjk r; dh xbZ vf/kdre Å¡pkbZ = 20 m. 

  vr% Åijh fn'kk dks /kukRed ysrs gq, , v2 = u2 + 2as 

  vr%, 0 = u2 – 2 × 10 × 20 vFkok u = 20 m/sec  Ans. 

  xsan }kjk Åijh ;k=kk esa fy;k x;k le; = t = u/g = 20/10 = 2 sec. (tgkt dks Nwus esa yxk le;) 

 (ii) tgkt }kjk {kSfrt fn'kk esa brus le; t  esa r; dh xbZ nwjh = s = uxt + 1/2 ax t2  

  tgk¡, ux = tgkt dk çkjfEHkd osx, ax = tgkt dk Roj.k 

  vr%, s = 0 × 2 + 1/2 × 2 × 22 = 4 m 

 (iii) O;fDr tgkt ls xsan ds Li'kZ ds 2 lSd.M i'pkr~ xsan dks yid ysrk gSA 

  xsan ds Li'kZ djrs le; tgkt dk osx    vx = ux + axt = 0 + 2 × 2 = 4 m/sec. 

  vc, tgkt dk Roj.k gks tkrk gS : ax´ = 4 m/sec2  

  vr%, sx´ = xsan ds Li'kZ ds i'pkr~ tgkt }kjk r; dh xbZ {kSfrt nwjh = ux´ + 1/2 ax´t2   

   = 4 × 2 + 1/2 × 4 × 4 
   = 8 + 8 = 16 m 

 

  vr% O;fDr rFkk tgkt ds chp vfUre nwjh = s = 2 2(20) (16)  = 656 m  
 

E-1. x – v{k ds vuqfn'k xfr djrs d.k dk v – t vkjs[k n'kkZ,uqlkj gS  

 
 d.k }kjk r; dh xbZ nwjh = V – t vkjs[k dk {ks=kQyks dk ;ksx  

 = 1/2 (3 + 1)4 + 1/2× 2 × 2 = 8 + 2 = 10 m 

 d.k dk foLFkkiu = t-v{k ls Åij dk {ks=kQy – t-v{k ls uhps dk {ks=kQy  

 = 1/2 (3 + 1) 4 – 1/2 × 2 × 2 = 8 – 2 = 6 m  

 vkSlr osx =


foLFkkiu 

le; vUrjky
= 

6

5
= 1.2 m/s 
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E-2.  

  ,      

 r; nwjh V-t vkjs[k ds ls ifjc) {ks=kQy gSa 

 = 2000 m 
 

E-3. nksuksa fLFkfr;ksa ds fy, v - t oØ çnf'kZr gSA 

  tan  = a1     tan  = 2a2     

 v - t  oØ esa] pyh xbZ nwjh = oØ ls ifjc) {ks=kQy   

 ;gka  {ks=kQy (AOD) = {ks=kQy (A’B’C’) 

  {ks=kQy (ABC) = {ks=kQy (O’A’D’) 

  {ks=kQy (ACED) < {ks=kQy (A’C’E’D’) 

  d.k B T;knk nwjh r; djsxkA 

 Aleternate Solution:   

 d.k A ds fy,  

 

 v – t xzkQ ds fy,, <ky = Roj.k] ekuk OA dk <ky vFkkZr tan 1 = m;  vr% AB dk <ky  

  tan 2 = 2m,  AD = mt, BC = 2mt  

d.k A }kjk r; dh xbZ nwjh 

 SA = 1/2 (t) (mt) + 1/2 (mt + 3mt)t  

 SA = 2.5 mt  
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 d.k B ds fy,   

  
 OA1 dk <ky tan 2 = 2m 

 A1B1 dk <ky tan 1 = m  

 AD = 2mt,    BC = mt  

 d.k B ds }kjk r; dh xbZ nwjh   

 SB = 1/2 (t) (2mt) + 1/2 (2mt + 3mt) t  
 SB = 3.5 mt  

 blfy,; SB > SA  

 

E-4 ekuk nkSM+ dk dqy le; T seconds rFkk nwjh S = 100 m. 

 osx le; xzkQ  

 OAD dk {ks=kQy 

 
  = s/5   

  
s

5
=

1

2
a

2
T

3

 
 
 

= 
1

2
8

2
T

3

 
 
 

  

 or T = 3 5 m /s 
 

Hkkx - II  
A-1. gkWy dh eki fdlh ,d Hkqtk dh yEckbZ = 10 m = a (say ekuk) (B) Ans  

 foLFkkiu dk ifjek.k = fod.kZ dh yEckbZ = a 3  = 10 3 m 

 

B-1. ekuk AB = x km  

 vkSlr pky =
r; dh xb Z dqy nwjh 

fy;k x;k dqy le;
  

 = 
2x

x x

20 30


 =
2

1 1

20 30


= 
20 60

20 30




= 24 km/h = 24 kmh–1  (B) Ans  

 

B-2. vkSlr osx = 
dqy foLFkkiu 

dqy le;kUrjky
  V = 

1 2

d

d d

2v 2v


 = 1 2

1 2

2V V

V V
  (A) Ans  
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B-3. ekuk ;k=kk dh dqy nwjh x gSA 

 

 vkSlr osx = 
dqy foLFkkiu

fy;k x;k dqy le; 
 

 = 
X

x / 3 x / 3 x / 3

2 3 6
 

= 
1

1 1 1

6 9 18
 

 = 
18

3 2 1 
= 3 m/s  (A) Ans  

 

B-4. vkSlr pky = 
dqy nwjh

dqy le;
=  

2 r

62.8


 

 = 
2 3.14 100

62.8

 
 = 10m/s 

 vkSlr osx =
dqy foLFkkiu

dqy le;
= 

0

62.8
= 'kwU;  

 vr% (B) lgh gSA     

 
C-1. oLrq dk foLFkkiu 2s = gt2 

 nksauksa vksj 't' ds lkis{k vodyu djus ij 

  2
ds

dt
  = 2 gt  2 V = 2gt  V = gt (A) Ans  

C-2. izFke fof/k – ekuk uhps dh vksj nwjh;ksa dks /kukRed fy;k tkrk gS izkjfEHkd osx _.kkRed gS = –u (say ekuk)    

u

u

3u

 
  lehdj.k ls ; v2 – u2 = 2as  ge izkIr djrs gS (3u)2 – (–u)2 = 2hg  

  h = 
24u

g
    "B" Ans. 

 ehukj ds 'kh"kZ ls ,d iRFkj m/oZ Åij dh vksj izkjfEHkd osx u ls Qsadk x;k gS ;g mPpre fcUnq rd igq¡prk gS vkSj 

okil ykSVrk gS o ehukj ds 'kh"kZ ij m/oZ uhps dh vksj leku pky ls igq¡prk gS  

 lehdj.k ls V2 = u2 + 2gh 

   (3u)2  = u2 + 2 gh    2gh = 9u2 – u2  h = 
28u

2g
   h =

24u

g
  "B" Ans.  

 
C-3. u = 0,  

 Roj.k = a  

 t = n sec, 

 n sec i'pkr osx 

 V = u + at  
 V = 0 + a(n)  
 V = an  
 a = V/n     ....(i) 

 vfUre nks lsd.M esa d.k dk foLFkkiu [S = ut + 1/2 at2 = 1/2 at2] 
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 S2 = Sn – Sn–2  

 = 
1

2
 an2 – 

1

2
a (n – 2)2 = 

1

2
a [n2 – (n – 2)2] 

 = 
1

2
 a [n2 – n2 – 4 + 4 n] 

 S2 = 2a(n – 1) 

 lehdj.k (i) ls  S2 =
2V(n – 1)

n
   "A" Ans  

 oSdfYid fof/k   
au = 0 B V

CA
t = 0 t = n – 2 t = n  

 BC = ? 
 BC = AC – AB 

  = [0 × n + 
1

2
an2] – (0 × (n – 2) +

1

2
a (n – 2)2). 

 BC = 
a

2
 [n2 – n2 – 4 + 4n] = 

4a

2
[n – 1] 

  BC = 2 a (n – 1)     ........(1) 

 For  AC       AC ds fy,  

  V = u + at 
  V = 0 + an 
  a = V/n   ......(2) 

 lehdj.k (1) o (2) ls BC =
2V

n
(n – 1) 

D-1. u = 0, ekuk Roj.k = a  

 dqy le;  t = 30 s  

 X1 = igys 10 s esa r; dh xbZ nwjh    

 S = ut + 
1

2
at2 dk mi;ksx djds ge izkIr djrs gSA  

 X1 = 0 + 
1

2
a (10)2 , i.e.,   X1 = 50 a 

 blh izdkj  

 X2 = vxys 10 s esa r; dh xbZ nwjh   

 blfy,, X2 = (0 + 10a ) 10 + 
1

2
a (10)2  

 blfy,, X2 = 100 a + 50 a  

 ;k, X2 = 150 a 

 o,  X3 = vfUre 10 s esa r; dh xbZ nwjh  

 blfy,, X3 = (10 a + 10 a) 10 + 
1

2
a (10)2   

 ;k, X3 = 200a + 50a 

 ;k, X3 = 250a 

 vr%, X1 : X2 : X3 = 50a : 150 a : 250a = 1 : 3 : 5  "C" Ans  
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D-2. ekuk f[kMdh ds 'kh"kZ fcUnq ls bekjr ds 'kh"kZ rd dh nwjh x gS ,oa xsan }kjk bekjr ds 'kh"kZ ls f[kMdh ds 'kh"kZ rd 

vkus esa yxk le; t gSA  

 
 (i) pwafd Roj.k fu;r gS = g 

  blfy, S =
u v

2


 t (f[kMdh dks ikj djus esa) 

  3 = T Bv v

2


 t   3 = T Bv v

2


 0.5 

  blfy,, vT + vB = 12 m/sec. 

 oSdfYid fof/k 

 O ls A dh xfr ds fy,  

 VT
2 = u2 + 2gx = (0)2 + 2gx  

 VT
2 = 2gx    ....(i) 

 VT = u + gt = 0 + gt    
 VT = gt    ....(ii)   

 O ls B dh xfr ds fy,  

 VB
2 = u2 + 2g (x + 3)  

 VB
2 = (0)2 + 2g (x + 3) 

 VB
2 = 2g (x + 3)   ....(iii) 

 VB = u + g (t + 0.5)  
 VB = 0 + g (t + 0.5)  
 VB = g (t + 0.5)   ....(iv)   

 lehdj.k (ii) o (iv) ls  

 VB – VT = g (0.5)  ....(v) 

 lehdj.k (i) o (iii) ls  

 VB
2 – VT

2 = 2 g (3)  ....(vi) 

 lehdj.k (v) o (vi) ls  

 
2 2

B T

B T

V – V

V – V
  = 

2g(3)

g(0.5)
  B T B T

B T

(V – V ) (V V )

(V – V )


 = 12   VT + VB = 12 ms–1  (A) Ans  

 

D-3.  

  
 Åij dh vksj a Roj.k ls tk jgh fy¶V ls iRFkj dks NksMs tkus ds ckn iRFkj xq:Ro (g) ds izHkko esa eqDr :i ls 

xfr djrk gSA vr% iRFkj dk Roj.k g uhps dh vksj gksxkA  

 oSdfYid fof/k 

 iRFkj dk Roj.k = g uhps dh vksj  [xq:Ro ds izHkko esa Lora=krkiwoZd fxjrh gqbZ oLrq]   
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D-4. izkjfEHkd osx = u, Roj.k = f = at  

 f = at   dV/dt = at   dV = at dt  

 nksuks vksj lekdyu djus ij  

  
v t

u 0

dV atdt     V – u =
2at

2
   V = u +

2at

2
   "B" Ans  

 

 

D-5.  

     
 ekuk t1 = iRFkj }kjk ty Lrj rd vkus esa yxk le; 

t2 = /ofu }kjk dq,a ds 'kh"kZ rd igqapus esa yxk le; 

 blfy,, T = t1 + t2  

 t1 ds fy, :  u = 0  

 h = ut + 
1

2
gt2  h = 0 +

1

2
gt12   t1 =

2h

g
  

 t2 ds fy, % D;ksfd /ofu dk osx fu;r gSA  

 h = Vt2    t2 = 
h

V
  

 blfy,,  T = 
2h h

g V
     "B" Ans  

 oSdfYIkd fof/k  

 T= iRFkj }kjk Åij ls ikuh dh lrg rd igaqpus esa yxk le; (T1) + /ofu }kjk ikuh dh lrg ls dq,a esa Åijh 

fljs rd igqapus esa yxk le; (T2)  

 iRFkj dh uhps dh vksj xfr ds fy, 

 s = ut +
1

2
at2   h = 0 +

1

2
gT1

2    T1=
2h

g
 

 /ofu dh Åij dh vksj xfr ds fy, le; (T2)= 
h

v
  

    T =
2h

g
 +

h

v
 

 vr% (B) lgh gSA    

D-6.  

  
 fo/kkFkhZ ds tehu ij igqpus ds Bhd igys lqijeSu }kjk cpk ysus ds fy, vfHk"V le; ekuk t  gSA vr% fo/kkFkhZ }kjk 

/kjkry rd igqapus es yxk le; = (t + 5) s gksxkA  

 fo/kkFkhZ dh xfr ds fy,  
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 u = 0,  h = 320 m,  g = 10 m/s2 

 lehdj.k ls, h = ut + 
1

2
gt2,  

 i.e., vFkkZr   320 = 0 + 
1

2
 (10) (t + 5)2  

 i.e., vFkkZr   (t + 5)2 = 64;  or ;k   t + 5 = 8;   i.e., t = 3 sec 

 lqijeSu dh xfr ds fy,  

 ekuk izkjfEHkd osx  u = V, h = 320 m, g = 10m/s2 

 lehdj.k ls  h = ut +  
1

2
gt2 

 vFkkZr   320 = V (3) + 
1

2
 (10) (3)3,  

   vFkkZr  320 = 3 V + 45,  

 ;k 3V = 320 – 45, or ;k  V = 
275

3
 m/s "B" Ans  

 
D-7.  
 

  
 mijksDr iz'u esa ;fn bZekjr dh Å¡pkbZ bl izdkj gks fd fo/kkFkhZ dks lEiw.kZ nwjh r; djus esa yxk le; 5 sec gks rks 

lqijeSu mldks cpkus esa vleFkZ gksxkA  

 u = 0,  t = 5 sec,  g = 10 m/s2 

 vr% lehdj.k ls h = ut + 1/2 gt2,  

 ;k h = 0 + 1/2 (10) (5)2, i.e, h = 125 m   "C" Ans  

 
D-8.  

  
lehdj.k ls 

 V2 = u2 + 2gh  
 V1

2 = 0 + 2ga   
 V1

2 = 2ga ....(i) 
 V2

2 = 2gb ....(ii) 

 lehdj.k (i) o (ii) ls izkIr gksxk 

 we get  
2

1

2

2

V 2ga a

2gb bV
   i.e., 1

2

V a

V b
  (B) Ans  

 (B) fodYi lgh gSA  
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E-1. fdlh fcUnq ij fLFkfr le; (x–t) xzkQ dk <ky ml fcUnq ij rkR{kf.kd osx dks crkrk gSA x – t xzkQ dk <ky fofHkUu 

fcUnqvksa ij n'kkZ;s vuqlkj gks ldrk gSA  

 
 Li"V :i ls fcUnq E ij Li'kZjs[kk dk <ky _.kkRed gS D;ksfd +ve X–v{k ds lkFk dks.k vf/kd dks.k gSA vr% fcUnq 

E ij d.k dk osx _.kkRed gSA  

 pwafd x–t oØ dk <ky _.kkRed gS rks rkR{kf.kd osx _.kkRed gksxkA  

 fcUnq C ij =  <ky +ve gS]  

 fcUnq D ij =  <ky 'kwU; gS  

 fcUnq E ij = <ky _.kkRed gS  

 fcUnq F ij =  <ky /kukRed gS  

 vr% (C) lgh gSA  

 
E-2.  

  
 4 sec esa d.k }kjk r; dh xbZ nwjh   

 = V – t xzkQ o le; v{k }kjk ifjc) {ks=kQy dk ;ksx  

 = 1/2 × 1 × 20 + 1× 20 + 1/2 (20 + 10) × 1 + 1 × 10 = 55 m 
 

E-3. u = 0, a = fu;rkad = k (let) 

 xfr dh lehdj.k ls  

 V2 = u2 + 2as  
 V2 = (0)2 + 2ks  
 V2 = 2 ks  

 lehdj.k ijoy; dks n'kkZrk gS ftldh v{k S-v{k gSA vr% bldk xzkQ n'kkZ;k tk ldrk gSA  

   
 i.e., "B" Ans  
 

E-4. D;ksfd foLFkkiu le; (x – t) xzkQ dk <ky osx dks n'kkZrk gS] nks d.kksa A o B ds osxksa dk vuqikr fn;k tkrk gSA  

 A

B

V

V
 = A

B

tan

tan




 =

tan30º

tan60º
 = 

1

3 3
 =

1

3
  i.e., "D" Ans  

 

E-5. Vt = 3 – Vt = 0 = a – t oØ ls ifjc) {ks=kQy 

  Vt = 3 = 10.5 m/s  
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Hkkx - III  
1. xzkQ (a) ls 

   v = kx tgk¡ k /kukRed fu;rkad gS  

 Roj.k = v
dv

dx
= kx × k = k2x    

   Roj.k vleku vkSj x ds lekuqikrh gSA     

   a  Q , S  

 xzkQ (b) ls 

    v2 = kx. 

  nksuksa vksj x ds lkis{k vodyu djus ij    

 2v
dv

dx
 = k          ;k        v

dv

dx
 = 

k

2
   vr% Roj.k ,d leku gS  

   b   P   

 xzkQ (c) ls   v = kt    

 Roj.k = dv/dt = k      vr% Roj.k ,d leku gS   c   P   

 xzkQ (d) ls   v = kt2   

 Roj.k =  dv/dt = 2kt    vr% Roj.k vleku vkSj t ds lekuqikrh gSA     

    d    Q, R   
 

EXERCISE-2 

Hkkx - I  
1. (A) fLFkfr x o le; t ds e/; lEcU/k 

  x2 + 2x = t 

 nksuksa rjQ ‘t’ ds lkis{k vodyu djus ij 

 2x
dx

dt
+ 2

dx

dt
 = 1, i.e.,  2 (x + 1) V = 1   V = 

1

2(x 1)
 

 iqu% nksuks rjQ ‘t’ ds lkis{k vodyu djus ij 

  
dV

dt
 =

2

–1

2(x 1)

dx

dt

 
 
 

   a = 
2

–V

2(x 1)
   a = 

3

–1

4(x 1)
 

 vr% d.k dk eanu 
3

1

4(x 1)
 gS  

 fVIi.kh : pwafd v rFkk a  foijhr fn'kk esa gS vr% d.k eafnr gksxk   

 Aliter : oSdfYid fof/k  x2 + 2x = t 

 le; ds lkis{k vodyu djus ij  

 2x v + 2v = 1 

 ;k xv + v =
1

2
   ..........(1) v = 

1

2
 (x + 1) 

 ;k nqckjk lehdj.k dk vodyu djus ij .........(1)    

 ge izkIr djrs gSa  

 x 
dv

dt
+ v

dx

dt
 + 

dv

dt
= 0 

 x a + v2 + a = 0 

 a = – 
2v

(x 1)
 a = –

3

1

4(x 1)
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2.  
  

 

f}rh; xsan

t=3S

  
 u = 40 m/s , g = 10 m/s2 

 ekuk izFke xsan }kjk mPpre fcUnq rd igq¡pus esa fy;k x;k le; t gS 

 V = u – gt  0 = 40 – 10 t  t = 4 s 

 vr% Vdjkus okys fcUnq dh Å¡pkbZ  

 = f}rh; xsan }kjk 3 sec esa izkIr Å¡pkbZ 

 = 40 (3) – 1/2 (10) (3)2 
 = 120 – 45 = 75 m  "B" Ans  
 

3. u = 0, t = T ; h = ut +
1

2
gt2 ; h = 

1

2
gT2       

 h =
1

2
gT2   ...(i)        

 
 ekuk fi.M }kjk le; t = T/2 esa r; dh xbZ nwjh = x 

 x = 0 +
1

2
g (T/2)2    

 x = 
1

8
gT2  ...(ii) 

 lehdj.k (i) o (ii) ls 

 
h

x
  =

2

2

1/ 2 gT

1/8 gT
    

h

x
 = 

4

1
    x = 

h

4
 

vr% ml fcUnq dh tehu ls Å¡pkbZ 

 = h – x = h – 
h

4
 = 

3h

4
  "C" Ans  

 oSdfYIkd fof/k 

  

A u = 0 t = 0

B t= T/2

t= TC      

 ekuk t = 
T

2
 ij oLrq fcUnq B ij gSA  

 AC ds fy,  AB ds fy, 

 s = ut +1/2 at2   s = ut +1/2 at2 
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 – h = – 
1

2
 g T2   – (h – h1) = – 

1

2
g

2
T

2

 
 
 

  

 h = g
2T

2
   ..........(1)  h – h1 = g

2T

2 4
 .............(2) 

lehdj.k (1) o (2) , ls ge izkIr djrs gSa  

 h – h1 = h/4 

 h – 
h

4
= h1  ;k  h1 = 

3h

4
 /kjkry ls   

4.  

  

A

B

V

   
 AB ds fy,  

 s =  ut +  
1

2
at2. 

 –h = vt –
g

2
t2  

 
g

2
 t2 – vt – h = o 

 t =

2 g
v v 4 h

2

g
2

2

   



  

 t = 
2v v 2gh

g

 
 

 t =
v

g 2

2gh
1 1

v

 
  

  

,  t = 
v

g
 

2

2gh
1– 1

v

 
 

  

 [as time cannot be negative so we neglect it]  

 t =
v

g 2

2gh
1 1

v

 
  

  

   

 Aliter  

    
 ekuk xsan }kjk ehukj ds 'kh"kZ ls mPpre fcUnq rd tkus es yxk le; t1 gS rks ;g iqu% ehukj ds 'kh"kZ rd ykSVus esa 

t1 le; ysxh ekuk xsan }kjk ehukj ds 'kh"kZ ls Hkwfe rd tkus es yxk le; t2 gS  

 t1 ds fy, : lehdj.k ls 

  V = u –gt i.e.,  0 = V –gt1  or, t1 = V/g 

t2 ds fy, : lehdj.k ls 

 h = ut + 
1

2
gt2  h = Vt2 + 

1

2
 gt22  ; or,   gt22 +  2Vt2 – 2h = 0, or,  t2 = 

2–2V 4V 8gh

2g
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 dsoy /kukRed fpUg ysus ij (SD;ksafd gekjh :fp iz{ksi.k le; esa gh gS  i.e., t = 0)  t2 =
2–V V 2gh

g

 
  

 /;ku nsa _.kkRed le; iz{ksi.k ls igys dk le; n'kkZrk gS 

 vr% ftrus le; ckn xsan Hkwfe ls Vdjk,xh og gS T = 2t1 + t2  T = 
2V

g
 + 

2–V V 2gh

g

 
 

 T =
2V V 2gh

g

 
   T = 

2

V 2gh
1 1

g V

 
  

  

 

 

5.   

 

A

B

10 m/s

t = 11 sec
H

 

 pwafd  s = ut +  at2 

 – H = 10 × 11 – 5 × (11)2  

 – H = 110 – 605 

 H = 495 m 

 Aliter : oSdfYid fof/k 

 

10ms
–1

10ms
–1

u=–10ms
–1

t=11s

 

 eqDr djus ds le; iRFkj dk osx xqCckjs ds osx ds rqY; gksxk vr% 

 u = – 10 ms–1,  t = 11 s  

 xqCckjs dh Å¡pkbZ gksxh 

 h = ut +  
1

2
gt2  

 = (– 10) × 11 +
1

2
  (10) (11)2 = – 110 + 605 = 495 m  "A" Ans  
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6.  

  
 ekuk nks Øekxr cwanks ds e/; le;karjky t gS igyh cawn ds fy, lehdj.k ls 

 From equation, h = ut + 
1

2
gt2  

 5 = 0 +
1

2
g(2t)2     5 = 

1

2
g (2t)2    ....(i) 

 nwljh cawn ds fy, 

 lehdj.k ls, h = ut + 
1

2
gt2  

  x = 0 + 
1

2
gt2  x = 

1

2
gt2    ....(ii) 

 lehdj.k (i) o (ii) ls 

 
5

x
= 

2

2

1
g(2t)

2
1

g2t
2

  
5

x
= 

4

1
  x = 

5

4
 = 1.25 m   

 Hkwfe ls nwljh cwan dh nwjh = 5 – x = 5 – 1.25  = 3.75 = 
15

4
m 

 Aliter :   

 

TAP ( u = 0)

A

5 m

3 drop 
rd

 

2  drop
nd

1  drop
st

h

 
 ekuk Øekxr cwanksa ds e/; le;kUrjky t gSA    

  1st vkSj 3rd cwan ds e/; le; = 2t.   

 AC ds fy,  

  s = ut +
1

2
at2. 

  – 5 = 0 +
1

2
x – 10 x (2 t)2   

1

2
 = t2,   t =  

1

2
sec. 

  f}rh; cwan ds fy, Å¡pkbZ  

  s = ut + 
1

2
 at2   – (5 – h) = 0 + 

1

2
x – 10 ×

1

4
  

  5 – h = 
10

8
  h = 5 – 

5

4
 = 3.75 m =  

15

4
m 
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7. (A) fn, x, x – t vkjs[k esa 5 fcUnqvksa ij Li'kZ js[kk dh <+ky 'kwU; gks] vFkkZr osx 5 ckj 'kwU; gksrk gS 

 tc d.k dh fLFkfr] le; ds lkFk ifjofrZr ugha gks jgh gS rks d.k fLFkjkoLFkk esa gSA x–t xzkQ ls] d.k xfr ds nkSjku 

5 ckj fLFkjkoLFkk esa vkrk gSA 

  fodYi (A) lgh gSA    

 (B) t = 0 ij <ky 'kwU; ugh gS  

  fodYi (B) xyr gSA  

 (C) osx /kukRed gksxk] tc x-t xzkQ dk <ky /kukRed gS] ijUrq <ky /kukRed ls _.kkRed vkSj _.kkRed ls 'kwU; gks 

jgk gSA  

  fodYi (C) xyr gSA  

 (D)  vkSlr osx = 
dqy foLFkkiu

dqy le;
   dqy foLFkkiu /kukRed gS] vr% 

  vkSlr osx = /kukRed 

  fodYi (D) xyr gSA  

 

Hkkx - II  

1.  x  

 A Vo
D V1 C V2 B

 

  

 ekuk DB dks r; djus esa yxk le; T gS      

 DC esa le;  = CB = 
T

2
  

vkSlr osx  =
(TD)

(TTT)

dqy foLFkkiu 

dqy le; 
   

 T.D = x   

 T.T.T = TAD + TDC + TC B =  
o

x

2V
+ 

T

2
  +

T

2
= 

O

x

2V
 + T     ......(1) 

 vc,  BD = DC + CB 

 ;k 
x

2
 = 1V T

2
 + 2V T

2
 or   x = T (V1 + V2). or    T = 

1 2

x

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

 lehdj.k (1) o (2) ls   

 T.T.T = 
o

x

2V
 + 

1 2

x

V V
. 

 ;k vkSlr osx  = 

o 1 2

x

x x

2V V V




 = o 1 2

o 1 2

2V (V V )

(2V V V )
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2. 2sec rd vkSj 6 sec rd r; nwjh  

 
 D;ksafd x = 16 t – 2 t2  

 t = 0 ij,    x = 0 

 vc, V = 16 – 4t = 0  [a = – 4 m/s2] 

  t = 4 sec. 

 t =  4 sec, ij x = 16 × 4 – 2 × 16 = 32 m 

 Now, t = 6 sec ij,  x = 16 × 6 – 2 × 36 = 96 –72 = 24 m  

  2 sec. rd r; nwjh = 2 sec. esa foLFkkiu = 24 m.  

  [D;ksafd ?kqeko fcUnq t = 4 sec. ij gS]   

 vkSj 6 sec esa r; nwjh  = AB + BC = 32 + (32 – 24) = 32 + 8 = 40 m.   

 oSdfYid fof/k  

 6s rd r; nwjh 

 = 
t 4

x


 + 
6

4

Vdt = 216(4) 2(4) +
6

4

(16 – 4t)dt   

 = 64 – 32 + 2 6

4[16t – 2t ] = 32 + 32 – 40  = 32 + 8 = 40 m  Ans 
 

3.  
  

  
 ekuk ;qod dk Roj.k a gSA  

 pwafd O;fDr yMds dks Hkqtk ÅapkbZ (1.5 m) ij Fkkerk gS vr% cPps }kjk fxjh xbZ nwjh 10 m esa yxk le;] O;fDr 

}kjk Hkwfe ij 6 m nkSM+kus esa yxs le; ds rqY; gksxk  

 cPps dh xfr ds fy,  

 u = 0,  g = 10 m/s2,  h = 10 m 

 lehdj.k ls  h = ut + 
1

2
gt2  10 = 0 + 

1

2
(10)t2 

 ;qod dh xfr ds fy, 

 6 = 0 + 
1

2
at2  t dk eku izfrLFkkfir djus ij a = 6 m/s2. 
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4.   

  
  A ls B rd dh xfr ds fy,   

 lehdj.k ls V2 = u2 + 2gh V2 = (0)2 + 2gh   V2 = 2gh    ...(i) 

 B ls C rd dh xfr ds fy, u = V   

 lehdj.k ls V2 = u2 + 2gh (2V)2  = V2 + 2gh’ 4V2 = V2 + 2gh’  3V2 = 2gh’  ...(ii) 

 lehdj.k (i) o (ii) ls 
2

2

V 2gh

2gh'3V
   h’ = 3h  (C) Ans  

Aliter :  
A

 
 ekuk oLrq viuk osx nqxuk djus ds fy, h1 nwjh vkSj r; djrh gSA  

 AB ds fy,     BC ds fy,   

 V2 = 2gh  ......(1)     (2v)2 = (v)2 + 2gh1 
       3V2 = 2gh1 

         3h = h1 

5.   

 

S

A B

2u

u
2a

a

    
ekuk fcUnq B ij (foLFkkiu S)  d.k]  d.k ls vkxs fudy tkrk gS  

  d.k ds fy,  S = (2u) t + 
1

2
a t2 ............. (1) 

  d.k ds fy,  

   S = u t + 1/2 (2a) t2 ....................(2) 

  2ut +  
1

2
a t2 = ut +

1

2
 (2a) t2  

 ut = 
1

2
a t2    ; t = 

2u

a
 

 bl eku dks lehdj.k (1) esa j[kus ij ge izkIr djrs gS  

 S = 2u × 
2u

a
 + 

1

2
 × a ×

2
2u

a

 
 
 

 = 
24u

a
 + 

22u

a
 =

26u

a
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6. ekuk fd çfrjks/kh cy ds dkj.k mRiUu eanu a gSA vkjksgh o vojksgh le; dk eku Øe'k%  ta o td gSA ;fn d.k h  

Åpk¡bZ rd tkrk gSA  

 rc h = 
1

2
 (g + a) ta2    rFkk h =  

1

2
 (g – a) td2  

  a

d

t

t
 = 

g a

g a




 = 

10 2

10 2




 = 

2

3
  Ans. 

2

3
 

 
 
7.   

  

 200 = 10 (t) + 
1

2
 (2)t2  

 t2 + 10 t – 200 = 0 

 t = 10 lSd.M  

 nwjh  = 200 + 200 = 400 m Ans. 

 
8.   

  

   
       

  AB ds fy;s  

  V2 = u2 + 2as  

  2400 = 2as  or ;k as = 1200   (1) 

  vr % BA ds fy, 

  VA
2 = (50)2 + 2 (–a) (–s) 

  VA
2 = 2500 + 2 × 1200  

  VA = 4900    

  VA = 70 m/s   
 

 tc d.k iqu% izkjfEHkd fcUnq ij igq¡prk gS] rc d.k dk osx 70 m/s. gksxkA  

 
9.  

 

10 m/s

10 m/s

u = 30m/s

   
 ekuk iRFkj ds QSdus ds t le; ckn ;g 'kkW¶V ds Åij ls d nwjh uhps fy¶V ls Vdjkrk gSA 

  d = ut + 
1

2
gt2  
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  d = – 30 t + 
1

2
 (10) t2    .....(1) 

 fy¶V ds fy,  

  d = 40 + 10 t    .....(2) 
 (1) = (2)  
  – 30 t + 5 t2 = 40 + 10 t 
  5t2 – 40 t – 40 = 0 
  t2 – 8t – 8 = 0 

  
8 64 32

t
2

 
  = 

8 96

2


 = 

8 4 6

2


 

  t = 4 + 2 6  

 fy¶V ds uhps dh vksj xfr djus ds ckn iRFkj ds Vdjkus dk dqy le;  

  = 4 + 4 + 2 6  = 8 + 2 6 sec 

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

  d = 40 + (4 + 2 6 ) 10 

  = 40 + 40 + 20 6  = 129 m 

 

Hkkx - III 
1.   

  

 vkSlr Roj.k  = 
v

t


 = 

0

20
 = 0  

 0 ls 20 lsd.M vUrjky esa d.k dk osx viuh fn'kk ifjofrZr ugh djrkA  

 v–t vkjs[k ds vUrxZr {ks=kQy 'kwU; ugh gSA  

 t = 0 ls 10 lsd.M rFkk t = 10 ls 20 lsd.M ds fy, v – t vkjs[k ds vUrxZr {ks=kQy leku gSA vr% bu nksuks le; 

vUrjkyksa esa vkSlr pky leku gksxhA        'D" lR; gS i.e., A & D 

Ans  
 
 
2.  
 

  
 ;fn t = 0 ls 5s esa Roj.k a 'kwU; gS rc pky t = 0 ls 5s esa fu;r jgsxh rFkk t = 0 ij pky Hkh 'kwU; gS vr% t = 0 ls 

t = 5s esa pky 'kwU; gksxhA   

 ;fn t = 0 ls t = 5 s le;karjky esa pky 'kwU; gS, pwafd bl le;karjky esa pky fu;r gS vr% Roj.k Hkh 'kwU; gksxk 

 D;ksafd 'kwU; pky = oLrq xfr'khy ugha gS = osx = fu;rkad  (= 0) Roj.k = 0     
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3. (A,B,D)  

  
  

 ;fn osx (u) rFkk Roj.k (a) foifjr fn'kkvksa esa gS rks vfUre osx (v) ?kVsxk vr% d.k /khek gks tk;sxkA 

 ;fn fLFkfr (x) rFkk osx (v) foifjr fn'kkvksa esa gS rks fLFkfr ?kVdj 'kwU; gks tk;sxh vr% d.k ewy fcUnq dh vksj xfr 

dj jgk gSA  

 ;fn a v 0   rks pky c<sxh  

 ;fn osx V = 0, t1 < t < t2  

 

 vr% Roj.k  a = 
V

t




 = 0 ;  t1 < t t2  

 blfy, ;fn fdlh le; vUrjky esa osx 'kwU; gS rks ml le; vUrjky esa fdlh Hkh {k.k ij Roj.k 'kwU; gSA   

 (D) is correct  

 [a = dv/dt   v = u + at ]  

 vc , v = 0    a = 0   

  a = – u/t   

  Roj.k 'kwU; ugh Hkh gks ldrk gSA ;fn osx  'V' = 0, 'c' xyr gSA 

 

4. s  t2  

  s = ct2  tgka c = fu;rkad  

 (i) v =
ds

dt
  = 2 ct 

  v  t  

 (ii) a = 
dv

dt
 = 2c 

  so, a =  vr% a = fu;rkad 

 
5. y = u (t – 2) + a(t – 2)2  

 d.k dk le; t ij osx  

  
dy

dt
 = u + 2a (t – 2) 

 t = 0 ij osx  
dy

dt
= u – 4a 

 d.k dk Roj.k 

  
2

2

d y

dt
 = 2a 

 yt = 2 = 0 

 blfy, lgh mÙkj (C) o (D). 
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Hkkx - IV  

1 to 4.  (1) v  = f ix x

t




=  

100 100

20

 
 = – 10m/s 

 (2)  (C) a  = f iv v

t




 = 2 1tan tan

20

  
 = 0   (pawfd 2  = 1)   

 (3) izFke 10 lsd.M esa pky ?kVsxhA      

    Roj.k osx ds foijhr fn'kk esa gS 

   Roj.k î  fn'kk esa gS 

 (4) izFke 10 lsd.M esa x-t  vkjs[k dk <ky _.kkRed fn'kk esa ?kVrk gS vr% xfr voeafnr gS 

   t = 0  ls t = 10 s   

 Ans.  (1) – 10m/s  (2)  0   (3) î      (4)  t = 0 to t = 10 s  
 
5. x = 2(t – t2) 

 osx = 
dx

dt
 = 2 – 4t 

 Roj.k = 
2

2

d x

dt
 = – 4   (C) lgh gSA  

6. osx = 
dx

dt
 = 2 – 4t  = 0   t = 

1

2
 

 t = 
1

2
s i'pkr~ d.k ck,a eqM+rk gS 

 t = 
1

2
sec ij fLFkfr   x = 2 (

1

2
 –

1

4
 ) = 2 ×

1

4
 =

1

2
m.   (C) lgh gSA  

 

7. (C) lgh gSA  

8. u = 0 at t = 
1

2
s  

  t = 
1

2
s ij fLFkfr   x = 

1

2
 

 t = 1 s ij fLFkfr    x = 0 

   r; nwjh = 
1 1

0 1
2 2
    = 1 m   Ans. 

 
 

EXERCISE-3 

Hkkx - I  
1. tth sec. esa r; nwjh  

  st = u + at – 
1

2
a ; u + 

a

2
(2t – 1) 

 :  fn;k gS % u = 0 

  n

n 1

s

s 

 = 

1
an a

2
1

a(n 1) a
2



 

 =
2n 1

2n 1




  

 vr% B lgh gSA 
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2. Roj.k&le; vkjs[k dk {ks=kQy] osx esa ifjorZu nsrk gSA  

 vr%  vmax = 1/2 × 10 × 11 = 55 m/s  

 vr% (C)  lgh gSA  
 

Hkkx - II 

1. 
0

6.25

dv

v
  = 

t

0

2.5 dt   

 
0

6.25
2   = –2.5 t 

 2. 6.25  = 2.5 t 

 t = 2 sec.  Ans. 
 
2.  

  
 t = u/g    .....(1) 

 h1 = 
2u

2g
    .....(2) 

 h1 + H = 
1

2
g (n–1)2 t2 

 
2u

2g
 + H = 

1

2
g (n–1)2

2

2

u

g
  

 H = 
 

2 2n – 1 u

2g

2u
–

2g
   H = 

2u

2g
 [n2 – 2n]   

 

3. a = –g = fu;r 

 dv/dt = fu;r 

 V – t oØ dk <ky 

 fu;r rFkk _.kkRed gSA 

 
 V 

t 

 

4. nwjh&le; xzkQ esa <ky pky ds leku gksrk gSA fn;s x;s xzkQ esa izkjEHk esa <ky c<+rk gSA tks fd xyr gSA 

 
5. v = bx1/2  

 
dt

dx
 = bx1/2 

 


x

0

2/1x

dx
 = 

t

0

bdt   ;  2 x  = bt 

 x = 
4

tb 22

 v = 
2dx b t

dt 2
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6. {ks=kQy = 







 22

2

1
 + (2 × 2) + (1 × 3) 

 foLFkkiu = 2 + 4 + 3 = 9m 

 
7. x2 = at2 + 2bt + c 
 2xv = 2at + 2b 
 xv = at + b 
 v2 + ax = a 

 ax = 

2

x

bat
a 







 
  

 
3

22

x

)bat()cbt2at(a
a


  

 
3

2

x

bac
a


  

 a x–3   
 

8. Sy = uyt +  
2

1
ayt2 

 32 = 0 + 
2

1
× 4t2   t =  4 sec 

 Sx = uxt + 
2

1
axt2 

 = 3 × 4 + 
2

1
 × 6 × 16  

 = 60 m.  
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