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HINTS AND SOLUTION'S OF  WORK POWER ENERGY 
EXERCISE-1 

Hkkx - I  
 

A-1.  

 
 f = mg = F 

 foLFkkiu = vt 

 (a) Wmg = mg × vt cos90º = 0 
 (b) WN = N × vt cos90º = 0 

 (c) Wf = –mgvt 

 (d) WF = Fvt = mgvt. 
 

A-2.  
 WF = Fs cos60º 

      = 200 × 20 × 
1

2
J 

      = 2000 J. 
 

A-3. (i) tc dqyh {kSfrt pyrk gS] rks mlds }kjk fd;k x;k dk;Z = N.S. cos 
2


= 0 

   
 (ii) Hkkj 5m mBkus esa xq:Ro ds fo:) fd;k x;k dk;Z  

  = 10 × 10 × 5 
  = 500 J  Ans. 
 
 

A-4.    

 m = 500 g =
1

2
 kg  

 mg sin  = fk    

 Wfk = (mg sin ) (2)  =
1

2

 
 
 

  (10) 
4

5
  × 2 = 8 J  
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A-5.   

 W1 = (mg sin )4  

 = (20 × 10 ×
4

5
 ) (4) = 640 J 

 
2FW  +

ravGW   = K = 0 

  
 

2FW  – (mg sin ) (4)  = 0  

 W2 =
2

FW   = 4 mg sin  = 640 J  

 

B-1. W = 
5

2

0

Fdx (3x 2x 7)dx      = 135 J. 

 

B-2. W = x = 0 ls  x = 35m rd oØ ls f?kjk {ks=kQy  

  = 
1

2
× (20 + 40) × 10 – 

1

2
 × 5 × 5 = 

575

2
J.    

 

B-3. fd;k x;k dk;Z = m × (xzkQ ls f?kjk {ks=kQy) 

      = 10 × 
1

2
× 20 × 8 × 10–4 J 

      = 8 × 10–2 J.    
 

B-4. fdlh Hkh {k.k ij  F 

  
  

 = 
( x)

mg


 W = 
0

mg( x)
dx


 =

mg

2
 . 

 

C-1. (mg)1 – mg/2 = mv2 /2, v = g  

 d = v 2h/ g   = g   
2(0.5)

g
 = 1 m  

 
C-2. Kf = 0.1 Ki 

  
1

2
mv2 = 0.1 ×

1

2
 mu2 

  v2 = 0.1 × (200)2 

  v = 20 10  m/s. 
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C-3. dk;Z ÅtkZ izes; ls  

  Wg + WR = K 

  WR = K – Wg 

 =  
1

2
× 10–3 × 502 – 10–3 × 10 × 1000 

 = –
35

4
J.  

 

C-4. izfrjks/kh cy }kjk fd;k x;k dk;Z = WR = K 

 = 
1

2
 × 20 × 10–3 (1002 – 8002) 

 = – 6300 J 

 vr% vkSlr izfrjks/kh cy <R> =
6300J

1m
= 6300 N. 

 

C-5. dk;Z ÅtkZ izes; ls  

  WF  + Wf = K 

  1000 × 4 – 10 × 4 =
1

2
 m(102 – 12) 

  m = 80 kg. 
 

C-6. cy }kjk fd;k x;k dk;Z = F ds   = F × 
1

2
at2 

 = F × 
1

2
 × 

F

m
× t2 

 = 
2 2F t

2m
 =  

2 220 10

2 5




= 4000 J 

 vc K 
1

2
= m(v2 – u2) 

  = 
1

2
m (2as) = m ×

F

m
 ×

1

2
× 

F

m
× t2  

  = 
2 2F t

2m
 = 4000 J 

  WF = K. 
 
C-7.  

 

 (a)  F – f = ma  a =
F f

m


  = 

7 0.1 2 10

2

  
 = 2.5 m/s2 

   S = 
1

2
at2 =

1

2
  × 2.5 × 100 = 125 m 

  WF = F × s = 7 × 125 = 875 J. 
 (b) Wf = –0.1 × 2 × 10 × 125 J = – 250 J 
 (c) WTotal = (875 – 250) = 625 J 

 (d) K = Wtotal = 625 J. 
 

 

C-8. WS = K 

  
1

2
kx2 = 

1

2
m (v2 –

2v

16
 )  k =

2

2

15mv

16x
 .    
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C-9. U = –K 

 
1

2
kx2 – 2mgx = 0  

  x =
4mg

k
 . 

 

 

C-10. (a) pwafd xq:Rod"kZ.k cy laj{kh cy gSA blfy, ,d iw.kZ pØ esa fd;k x;k dk;Z 'kwU; gSA 

 (b) wF = (9.8) (0.3) (1/2) (1 + 0.15 3  ) (10) J  18.519J   

 (c) – 0.15 × 0.3 × 9.8 ×  ( 3 /2) × 20 J    – 7.638 J  

 (d) 0.3 × 9.8 × (10/2) (1 – 0.15 × 3 )     10.880  J  

Sol. (a) pwafd xq:Rod"kZ.k cy laj{kh cy gSA blfy, ,d iw.kZ pØ esa fd;k x;k dk;Z 'kwU; gSA 

 (b) sin = 
5

10
 = 

1

2
 

  
  

   = 30º 

 WF = mg(sin +  cos) ×  

 = 0.3 × 9.8  
1 3

0.15  10
2 2

 
    

 

= 18.519 J 

 (c) Wf = –f.s 

 = –mg cos (2) 

 = – 2mg cos = – 2 × 0.15 × 0.3 × 9.8 × 10 × 
3

2
 = –7.638 J. 

 (d) dk;Z ÅtkZ izes; }kjk  

  Kf – Ki = WF + Wf + Wg 

  Kf = (18.519 – 7.638)J = 10.880 J. 
 
 

C-11. WTube + Wg = K 

  WTube = K – Wg = 0 – 
1

2
mu2 – mg(2R)  

  – 
1

2
× 0.2 × 42 – 0.2 × 10 × 2 × 0.1  

  – 1.6 – 0.4 = – 2 J. 
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C-12. (i) Wf = K = 0  –
1

2
  m u2  

 = –
1

2

500

1000

 
 
 

(0.6)2   

 =  –
1

2
 ×

1

2
  ×

36

100
  J 

 = –0.09 J 

 (ii) – 0.09 = kmg × s  

    
9

100
=  

2

10
×

1

2
  × 10 × s 

 s = 9 cm 
 

D-1.  K = –U 

  
1

2
m(v2 –  u2) = mgH 

  v2 = u2 + 2gH 
 = (50)2 + 2 × 10 × 40 

  v =  10 33 m/s.  
 

 

D-2. 
1

2
mv2 = mgh 

 v = 2gh  = 2 980 10   cm/s 

 = 140 cm/s = 1.4 m/s. 
 

D-3. Wg + WR = K 

  mgl – 0.1 mg =
1

2
 mv2 

  v =  1.8g  =  1.8 10 2   = 6 m/s–1. 

 

D-4. ekuk m1 = 2m2 

  a = 1 2

1 2

(m m )
g

(m m )




= 2

2

m

3m
g = g/3 

 vr% izR;sd CykWd }kjk r; nwjh  = 
1

2
at2 = g/6 

 rFkk T = 1 2

1 2

2m m g

m m
 = 24m g

3
 = 16 

  m2 = 
12

g
 

 vr% izFke lsd.M ds nkSjku xq:Roh; fLFkfrt mtkZ eas deh  

 = (m1 – m2)gh 

 = (2m2 – m2) g × 
g

6
 =  

12 g
g

g 6
  = 2g.   
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D-5.  Ws + Wg + Wf = K 

  
1

2
 kx2 + mgx sin37º – mg cos37º × x = 0 

  
1

2
  × 100 × (0.1)2 + 1 × 10 × 0.1 × 

3

5
–  × 1 × 10 × 

4

5
 × 0.1 

   =  
1

8
. 

 

E-1. P = F.v = mgv = 500 × 10 × 0.4 W 
   = 2000 W 

   = 
2000

750
hp = 

8

3
hp. 

 

E-2. P = 
mgH

t
 = 

4000 10 60

10

 
w = 24000 W = 

24000

750
hp = 320 hp. 

 

E-3. vkSlr 'kfDr  =
mgh

t
  = 

100 1 10 6

2 60

  


 = 50 W. 

 

 

E-4. 'kfDr P =
mgh

t
 

  m = 
Pt

gh
 = 

32 10 60

10 10

 


kg = 1200 kg.  

 

E-5. P = 
mgh

t
   t =

mgh

P
  =

200 10 40

10 1000

 


 sec. = 8 second. 

 

F-1. (a) w = F.ds  

 = 2 2 2 2ˆ ˆ ˆ ˆ(x y i x y j).(dxi dyj)   

 = 2 2 2 2(x y dx x y dy)  

 ;s ;g ,d iw.kZ lekdyu ugh gS] vr% fcuk y = f(x) ;k x = f(y) dks tkus bldk lekdyu ugh gks ldrk gSS vr% F  

}kjk fd;k x;k dk;Z iFk ij fuHkZj djrk gS blhfy;s ;s vlaj{kh cy gSA  

 (b) AB ds vuqfn'k tkus ij  y = 0 rFkk BC ds vuqfn'k  x = a. 

  WABC = 
a a

2 2 2 2

0 0

x y dx x y dy   

           = 0 + a2 × 
3a

3
 =

5a

3
  

 AD ds vuqfn'k xfr djrs le; x = 0 rFkk DC ds vuqfn'k y = a 

 vr%  WADC = 
a a

2 2 2 2

0 0

x y dx x y dy  = 0 + a2 . 
3a

3
 = 

5a

5
 

 AC ds vuqfn'k  

  x = y 

 vr%  WAC = 
a a

2 2 2 2

0 0

x y dx x y dy  = 
a a

2 2 2 2

0 0

x x dx y y dy   = 
52a

5
.   
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F-2. (a) F(y) = 
dU

dy
  =  

 (b) F(y) = 
dU

dy
  = – 3ay2 + 2by 

 (c) F(y) = 
dU

dy
  =  –U0 cos y. 

 
F-3.  U2 = (2x2 + 3y3 + 2z) 

  
U U Uˆ ˆ ˆF i j k
x y z

   
    

   
 

 = – 2ˆ ˆ ˆ(4xi 9y j 2k) N   

 So, 
(1,2,3)

ˆ ˆ ˆF (4i 36j 2k) N     . 

 

F-4. U = –

(x,y,z)

0

F.ds  

 (i)  U = –

(x,y)

0

ˆ ˆ ˆ ˆ(2i 3 j).(dxi dyj)    

  U = 

yx

0 0

2dx 3dy
 

  
 
 
   = -(2x + 3y) 

 (ii) U = –

(x,y)

0

ˆ ˆ ˆ ˆ(2xi 2yj).(dxi dyj)   

  = –

yx

0 0

2xdx 2ydy    = -(x2 + y2) . 

 (iii) U = –

x,y

0

ˆ ˆ ˆ ˆ(yi xj).(dxi dyj)   

         = – 

(x,y)

0

(ydx xdy) = – xy. 

 

F-5. x = 0 ij] lEiw.kZ mTkkZ xfrt mtkZ ds :i esa gS vr% U = 0 

 vkSj ;s rc eqMrk gS tc K.E. = 0 

 vr% lkjh mtkZ fLFkfrt mtkZ ds :i esa gSA  

  U = –K 

  
1

2
kx2 = 1 

  x2 = 1 × 2 × 2 

  x = ± 2m Ans. 
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 Hkkx - II 
A-1. cy foLFkkiu ds yEcor~ gS vr% fd;k x;k dk;Z 'kwU; gSA  
 

A-2. twy  = (U;wVu) (ehVj) = 
4Newton 4Metre

4 4
 = 

Joule

16
 

 vr%  1 Joule = 16 joule  (twy cy dh u;h bdkbZ gS) 
 

A-3. W = (cy) (foLFkkiu) = (cy) ('kwU;) = 0 
 

A-4. 25 = 5 × 10 × cos so  = 60º 
 

A-5. igys vkneh }kjk fd;k x;k dk;Z + xq:Ro }kjk fd;k x;k dk;Z = 0  ...(i) 

 nwljs vkneh }kjk fd;k x;k dk;Z + xq:Ro }kjk fd;k x;k dk;Z  = 0 ...(ii) 

 muds }kjk fd;s x;s dk;Z dk vuqikr = 1 : 1  

 

A-6. W = 
2 1(r – r )   = 100 J 

 

A-7. S1 = 
1

2
 g 12 , s2 = 

1

2
 g 22 , S3 = 

1

2
  g 32  

 S2 – S1 = 
1

2
  g 3, S3 –S2 = 

1

2
 g 5  

 W1 = (mg) S1,  W2 = (mg) (S2 – S1) , W3 = (mg) (S3 – S2) 
 W1 : W2 : W3 = 1 : 3 : 5  
 

 

A-8. T = mg + ma,  S = 
1

2
at2  

 WT = T × S 

 = 
2m(g a)at

2


 

 

A-9. bls nks CykWd fudk; ls le>k;k tk ldrk gSA 
 

B-1. F = K1x1 , x1 = 
1

F

K
 , W1 = 

1

2
 K1 x1

2  =  
2

1

F

2K
  

 blh rjg W2 = 
2

2

F

2K
 pwafd  K1 > K2 , W1 < W2  

B-2. WF = 
K

ds
S

 
 
 
  = K In s + C   Ans : (D) 

 

B-3. lrg fcUnq dk foLFkkiu (tc cy dk;Z djrk gS) = 0 vr% W = 0  

 

C-1. KE =  
2P

2m
 = 1 

 

C-2. a = 
F

m
 ,  S = 2F

t
m

 
 
 

  ,  WF = FS = F 
2Ft

2m

 
 
 

  

 

C-3. h = 
1

2
 gt2,   W = mgh = mg 

2gt

2
, W = Kf – Ki  

  
2 2mg t

2
= Kf –  

1

2
mu2,  Kf =  

1

2
mu2 + 

2 2mg t

2
  

 vr%   Ans. is (A) 
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C-4. E = 
1

2
  mV2,   

dE

dV
= mV = p 

 

C-5. –F x = 0 –  
1

2
m (2)2  rFkk  – FS = 0 – 2 21

m (2)
2

 
 
 

 

 vr%  
S

x
= 2,  S = 2x 

 

 

C-6. F 80 = 
1

2
 mV2,  FS = 

1

2
 m (2V)2  

 vr%  
s

80
 = 4 , S = 4 (80) 

 

C-7. V
dV

dx
 = – Kx, 

v x
2 2

u 0

V Kx
–

2 2

   
   

   
 

 V2 – u2 = –  Kx2  

 
1

2
 mu2 – 

1

2
 mV2 =  

1

2
mK x2  gkfu  x2    

 
C-8. WG + Wf  = 0 – 0 
 10 × 1 + Wf = 0 

 10 – mg x = 0 
 10 = (.2) (10) x,  x = 5 m 
 

C-9. (mg sin ) x – 
x

0

mg cos   dx = 0  

 sin  x = o  cos  
x

0

x dx  

 x tan   = 0

2x

2
,  x =  

0

2 tan


  

C-10. A = oØ }kjk f?kjk {ks=kQy  =  
v 2

0

dv mv
m v dx

dx 2
  

 
100 11

2


 = 

2mv

2
 = mgymax   ymax = 11 m 

 

C-11 120 – 50 = 5a    a = 14m/s ,  
  v2 = 02 + 2 (14) (10) 

    v = 280 m/s  

Alter. dk;Z&ÅtkZ izes; }kjk   WG + WF = K 

 – 5 × 10 × 10 + 120 × 10 =  (5) v2   v = 280  m/s. 

 

C-12. pky 0 ls V djus esa dk;Z  

  W1 =  
1

2
mV2 

 pky V ls 2V djus esa dk;Z  

  W2 = 
1

2
 m (2V)2  –  

1

2
mV2 =  

1

2
3 mV2 

  1

2

W

W
 = 

1

3
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C-13. Fdt p   

 
1

f i

0

ˆ ˆ(4i 12t)dt m(v v )    

  
1

3

f i0

12ˆ ˆ4i t j 4(v v )
3

    

  
f

ˆ ˆ ˆ ˆ ˆi j v (2i j 2k)      

  
f

ˆ ˆ ˆv 3i 2j 2k    

  
f

v 9 4 4 17     

  
i

v 4 1 4 3     

  K.E = 
1

4(17 9)
2

  = 2 × 8 = 16 J 

D-1. ifjHkk"kk ls  

 

D-2. Ui + 0 = Uf + 
1

2
 mv2  

 Ui  – Uf = 
1

2
 mv2  

 U =  
1

2
mv2  

 m = 
2

2U

v
 

 

D-3. 
1

2
 mu2 = mgh, u2 = 2gh  ....(i) 

 mg 
3h

4

 
 
 

+ K.E.  = mgh  K.E. = 
mgh

4
 

 
K.E.

P.E.
 = 

mgh/ 4

3mgh/ 4
  = 

1

3
 

 

D-4. WF + WS = 0,   WF – U = 0 ,  WF = U = E 

 E = 
1

2
 KA xA

2 , FxA =  
1

2
KA xA

2  

  
A

2F

K
= xA ,  

A

2F

K
 = 

A

2E

K
  ,  KA = 

22F

E
   ...(i) 

 blh izdkj  KB = 
2

B

2F

E
 ,  

 KA = 2KB   

     
22F

E
= 

2

B

2F
2

E

 
 
 

 

  EB = 2E 
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Alter : F = KA xA = KBxB  

 EA =  
1

2
KA xA

2  

 EB =  
1

2
 KB xB

2  

 

2

A A A

B B B

E K x

E K x

  
   
  

 

 
2

A

B

E 1 1
2

E 2 2

 
  

 
 

 

D-5. 100 =  
1

2
K(2cm)2 , E = 

1

2
 K(4cm)2  

 vr% 
E

100
  = 4 , E = 400 J 

  E – 100 = 300 J 
 

D-6. 
1

2
 K2 x2 +  

1

2
K1x2 =  

1

2
mv2  

 v = 1 2K K

m


 x 

 

D-7. For m, N cos  = mg  

 For M , N sin  = kx 

 vr% tan  = 
Kx

mg
 

 vr%
1

2
Kx2 = 

2(mgtan )

2K


 

 

D-8. mg (h +
3mg

K
 ) =  K 

2
3mg

K

 
 
 

 

 

D-9. 2 21 1 1
(2m)u mv

2 2 2

 
  

 
 .... (i) 

 
1

2
 (2m) (u + 1)2 =

1

2
mv2 ....(ii) 

 (i) o (ii) ls  u =  
1

2 1
 

 

D-10. W1 = igys nzO;eku ij fLizax }kjk fd;k x;k dk;Z  

 W2 = nwljs nzO;eku ij fLizax }kjk fd;k x;k dk;Z  

 W1 = W2 = W (say) 
 W1 + W2 =  Ui – Uf  

 2W = 0 –  
1

2
Kx2  

 W =   – 
2Kx

4
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D-11. Wa + Wc = K = 0, Wa – mg – cos60
2 2

 
 

 
  = 0 

 Wa =  
mg

4
 = (0.5) (10) 

1

4

 
 
 

  = 
5

4
 J. 

 

D-12. 

2
1 10

(100)
2 100

 
 
 

 =
250 H

(10)
1000 100

   
   
   

 , H = 20 cm. 

 
 
E-1. F – R = ma, F = R + ma,  
 P = Fv = (R + ma)v 
 

E-2. vkSlr 'kfDr  =  
100 9.8 50

50

 
= 980 J/s 

 

E-3. V = 0 + at, F –  mg = ma ,  F = mg + ma, 

 P = (mg + ma) at 
 

E-4. P = F.v = 50 – 30 + 120 = 140 J/s 
 
E-5. P1 = 80 gh/15 , P2 = 80 gh/20 

  1

2

P

P
=

20

15
=

4

3
  

 

E-6. cy }kjk le; t = 0 ls t = t sec. rd fd;k x;k dk;Z xzkQ ds uhps Nk;kafdr {ks=kQy }kjk fn;k tkrk gSA  

 vr% tSls&tSls t c<+rk gS rks ;g {ks=kQy Hkh c<+rk gSA   

 
 

  cy }kjk fd;k dk;Z lnSo c<+rk gSA  

 

E-7. P = 
d

dt
 (mgh) 

 Pact =  
1000 10 100

50

 
  

 Pact = 20000 W  

 Pconsumption = 
2000

0.25
W = 80 kW. 

 

F-1. 
du

dr
 = 0,  –

3 2

2a b

r r
   = 0, r = 

2a

b
 

 

F-2. 
x A x B

dU dU
ve, ve

dx dx
 

     

 FA = /kukRed  , FB = _.kkRed  
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F-3. WC
      =    WC     +     WC = 5 + 2 = 7 

 P  R   P  Q      Q  R 
 

F-4. 
U

x




 = cos (x + y),   

  
U

y




= cos (x + y) 

 F  = – cos (x + y) î – cos (x + y) ĵ  

    = – cos (0 + 
4


) î  – cos (0 +

4


) ĵ  

 |F | = 1 
 

F-5. dk;Z mtkZ izes; ls  

 WC + WnC = K, WC = – U, WnC – U = K  
 
F-6. U(x) = a/x2 – b/x  , a > 0, b > 0 

 dU/dx =  
3

–2a

x
+ 

b

x
 = 0   

2a

b
 = x 

 d2U/dx2 =
4

6a

x
 –

3

2b

x
 =

4

4

6a b

16a


– 

3

3

2b b

8a


 > 0  

  U fuEure gS  x =
2a

b
  ij vkSj U dk fuEure eku gS  

  Umin. = 
2

2

a b

4a
– 

b b

2a
 = – 

2b

4a
 

 

F-7. K.E. + P.E. = C /kukRed fu;rkad  

 E + U = C, E + mgh = C, E = – mgh + C 

 rFkk  U = mgh,   

 vr% mRrj  (A) gSA 

 

F-8. x = x2 ij] tSls&tSls x c<rk gS] F _.kkRed x-v{k ds vuqfn'k dk;Z djrk gSA  

 vr% mRrj (C) gSA 

 

F-9. 
dU

dx
 = /kukRed fu;rkad  

 x < a ds fy,, F = _.kkRed fu;rkad rFkk x > a ds fy,, F = 0 

 vr% mRrj  (C) gSA 

Hkkx - III  
1. A dk foLFkkiu CykWd B ds foLFkkiu L ls de gksxkA CykWd A ij ?k"kZ.k }kjk fd;k x;k dk;Z /kukRed gS vkSj bldk 

ifjek.k µmgL ls de gSA CykWd B ij ?k"kZ.k }kjk fd;k x;k dk;Z _.kkRed gS vkSj bldk ifjek.k µmgL ds cjkcj 

gSA blfy;s ¼CykWd A + CykWd B½ ij ?k"kZ.k }kjk fd;k x;k dk;Z _.kkRed gSA bldk ifjek.k µmgL ls de gSA  

 F }kjk fd;k dk;Z /kukRed gSA pwafd F > µmg , F }kjk fd;k x;k dk;Z dk ifjek.k µmgL ls vf/kd gksxk  
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2. (A) CykWd dk FBD  

 CykWd ds osx rFkk CykWd ij vfHkyEc cy 

 ds e/; dks.k vf/kd dks.k gksxkA 

  
  vr% CykWd ij vfHkyEc cy }kjk fd;k dk;Z _.kkRed gksxkA  

 D;ksfd CykWd Å/okZ/kj nwjh h fxjrk gS vr% dk;Z ÅtkZ izes; ls     

 mg }kjk fd;k dk;Z + N }kjk fd;k dk;Z = CykWd dh xfrt ÅtkZ 

  | N }kjk fd;k dk;Z
 
| = mgh –

1

2
 mv2  

  
1

2
 mv2 < mgh 

  |N }kjk fd;k dk;Z
 
| < mgh 

 (B) vfHkyEc cy }kjk ost ij fd;k dk;Z /kukRed gS 

 pwafd CykWd dh fLFkfrt ÅtkZ esa gkfu = ost dh xfrt ÅtkZ + CykWd dh xfrt ÅtkZ  

 vkSj vfHkyEc cy }kjk ost ij fd;k dk;Z = ost dh xfrt ÅtkZ 

  N }kjk fd;k dk;Z < mgh. 

 (C) vfHkyEc cy }kjk CykWd rFkk ost ij fd;k ifj.kkeh dk;Z 'kwU; gSA 

 (D) lHkh cyks }kjk d.k ij fd;k x;k dk;Z /kukRed gS D;ksafd bldh xfrt ÅtkZ c<+ pqdh gSA 

 rFkk Cykd dh xfrt ÅtkZ < mgh 

  CykWd ij ifj.kkeh dk;Z = CykWd dh vfUre xfrt ÅtkZ < mgh. 

 

EXERCISE - 2 

Hkkx-I 
 

1. dk;Z %  

  = Mgh1 + Mgh2 + Mgh3 + µ1 Mg1 + µ2 Mg2 + µ3Mg3 

  = Mg (h1 + h2 + h3) + Mg (µ11 + µ22 + µ33)   
  = Mg (8 + 0.2 + 0.4 + 0.4) = 90J 
 

2. f =?k"kZ.k cy  = mg sin   

 t lSd.M esa fØ;k fcUnq dk foLFkkiu = vt () 

 Wf = [(mg sin ) sin (180–] (vt) = –mgvt sin2    

 

3. W = F .ds
 

  = ˆ ˆ(3t i 5 j)  . (4t dt î ) = 

2

2

0

12t dt = 

2
3

0
12 t

3

 
 

 = 32 J   

4. CykWd ij dk;Z ÅtkZ çes; yxkus ij 

 
   
 WF + WS = 0 

 F– 
1

2
k2 = 0   = 

2F

k
  ;k vr% dk;Z =  F = 

22F

k
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5. P = Nne cy  = m2g () 

 wP + wG + wN = K 

 (m2g) (R sin ) – (mg) (R – R cos ) + 0 = 0 

 2 sin  = 1 – cos   

 tan 
2

 
 
 

 = 2,  = 2 tan–1 2 

 

6. WG – Wf = 0, mgh = mg  

 h =   

 h = (0.2)   = 
1.5

0.2
 

  = 7.5 m = (3 + 3 + 1.5)m  
 

7. v =  s  

 
ds

s
dt

  ,

s t

0 0

ds
dt

s
      

  2 s = t 

 s  = t/2   ....(1) 

 W = lHkh cyksa }kjk fd;k x;k dk;Z = K  

 = 
1

2
 mv2 =

1

2
  m 2s =

1

2
 m2 

2 2t

4

 
  
 

 

8. E = 
2p

2m
, ( E)

1

P

 
 
 

   = 
1

2m
 = fu;r  

vk;rkdkj vfrijoy; (C) 

 

9. CykWd rFkk jLlh fudk; gS] fudk; ij dk;Z mtkZ izes; }kjk  

 (200)10 – 10g(R – R cos60º) =1/2 (10)v2   

       

 2(200 – 10 × 5) = v2 v = 300 =10 3  m/s  

 

10. fLizax ds eqDr fljs ds ra=k esa ¼i`Foh ds lkis{k tM+Roh;½] xqVds dk izkjfEHkd osx 3 m/s cka;h vksj gS o fLizax fcuk 

[khapk gSA  

 
  

 izkjfEHkd o vf/kdre foLrkj dh voLFkk esa ÅtkZ laj{k.k djus ij   

 
1

2
mv2 =

1

2
 kA2   or A =  

m

k
v = 

4
3

10000
  = 6cm.  
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11. ÅtkZ laj{k.k ls  

  K.E. + P.E. = E    ;k K.E. = E –
1

2
  kx2  

  K.E. at x = –
2E

k
  is  E –

1

2
 k 

2E

k

 
 
 

 = 0 

  x = –
2E

k
ij d.k dh pky 'kwU; gSA   

 

12. ;g izsf{kr fd;k tk ldrk gS fd cy F }kjk d.k dks nh xbZ 'kfDr gS -  

  P = Fv = K. 

 'kfDr fu;r gSA vr% le; t esa cy }kjk fd;k x;k dk;Z gS -  

  W = Pt = Kt   
 

13. dW =F . ds  tgk¡  ds =  ˆdxi + ˆdyj   

vkSj   F = – K ( ˆyi  + ˆxj ) 

  dW = – K ( ydx + xdy)= – K d (xy) 

  W =  
(a, a)

(0, 0)
dW  = – K  

(a, a)

(0, 0)
d(xy) = – K [xy] 

(a, a)

(0, 0)
 

  W = – Ka2  
 

14. 

 

3 6 

k1 k2 

 

 6g(x) – 3g(x) = 2 2
2 1

1 1
k x k x

2 2
  

 6g = (k1 + k2)x
6 9.8 3 9.8

200 100

 
   

 u2 = 0.294m 

Hkkx - II  
 

1. (a) ekuk 20 kg rFkk 30 kg CykWd lkFk&lkFk xfr djsaxs  

  a =  
50

50
 = 1 m/s2 

   

    
   

  20 kg ds CykWd ij ?k"kZ.k cy  

  f = 20 × 1 = 20 N 

 ?k"kZ.k cy dk vf/kdre eku     

 fmax =
1

2
 × 200 = 100 N  

  

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


Work, Power & Energy 
 

 
 

 

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 
ADVWP - 17 

Toll Free : 1800 258 5555 | CIN : U80302RJ2007PLC024029 
 

vr% nksuksa ds e/; lkis{k xfr ughs gksxh   

   ?k"kZ.k cy dk eku f = 20 N gS  

 t = 2 sec. esa r; dh xbZ nwjh  

  S =
1

2
  × 1 × 4 = 2m. 

 Åij okys CykWd ij ?k"kZ.k cy }kjk fd;k x;k dk;Z   

  Wfri =  20 × 2 = 40 J 

 uhps okys CykWd ij ?k"kZ.k }kjk fd;k x;k dk;Z = – 20 × 2 = – 40 J.   

 

2. fK =  
m

 ( – x)g 

       

 W = 

4
x

m( – x)g
–



 dx  

  

 W = 
mg

× 4

2[( x) ]

2


 

 = –  
mg

2


× 

29

16
  = – 

9 mg

32


 

 

3. F.B.D of 2 kg block 

  
 tc 2 kg dk CykWd laidZ NksM+rk gS \ 

  N = 0 

 Kx + 0 = 20  x =  
20

40
= 

1

2
 m 

 lEiw.kZ fudk; ij dk;Z ÅtkZ izes; yxkus ij  

 wg + wsf = k 

  50 ×
1

2
 –

1

2
  (40) 

2
1

0
2

  
  
   

   

=
1

2
  (5) [V2 – 0]  V  = 2 2 m/s 
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4. A rFkk B e/; dk;Z mtkZ izes; ls   

   

3m

3m

37°

 

 
1

2
mVB

2 –
1

2
 mVA

2 = Wgravity + Wfriction  

 
1

2
mVB

2 – 
1

2
mVA

2 = W
xq:Ro

 + W
?k"kZ.k

 

 
1

2
mVB

2 – 
1

2
m (136) = – mg(3 + 3 sin 37°) – µmg cos 37º x 3 

  
2
BV

2
 –

136

2
  = – 48 – 12  VB = 4 m/s  

 

5. dk;Z mtkZ izes; “m” ij  

   
 WG + N + WT + Wf  =K  

 – mg R + O + WT –  

2

0

( mgsin )



  R d = 0  

  WT = mgR ( + 1) 
 

6.    

  WF + WSp + Wfric = K 

  Fx  – 
1

2
 Kx2  –  m1g x = 0 &  Kx = m2g  

  F –  
1

2
m2g – m1g = 0 

  F = m1g + 2m g

2


 

7.

2 2
1 2x 1 x

mgx k k 0
2 5 2 5

   
     

   
 

10mg
x

k
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8.  

 
 dk;Z mtkZ izes; ls (A vkSj C ds e/;)  

  Wf + WG + Wsp = K  

  mg cos  (5 + 3) + mg 2 sin   = 0  

   = 
2

8
 tan 37o  

  = 
3

16
 

  dk;Z mtkZ izes;  (A vkSj B ds e/;)   

  Wsp + WG  + Wf = K  

  mg 5 sin 37o –  mg 5 cos  – 
1

2
K (0.4)2 = 0  

  (4 × 10)  
3 3 4

5 (5)
5 16 5

 
  

 
= 

1

2
 × 

16

100
K 

  K = 9000/ 8 N/m  vr%  x = 9 

 
9.  

      
 pky vf/kdre gS tc Roj.k U;wure gSA tc xqVds dh pky vf/kdre gS rc ekuk xqVds dk foLFkkiu x0 gSA  

 lkE;koLFkk ij ur ry ds vuqfn'k xqVds ij U;wVu dk fu;e yxkus ij  

    mg sin  = µmg cos  + kx0  ..................(1)   

 izkjfEHkd o vfUre fLFkfr ds e/; xqVds ij dk;Z ÅtkZ izes; yxkus ij  

  Kf = Ki + mg x0 sin  – 
1

2
 kx0

2  – µ mg x0 cos   ...........(2) 

 (1)  o  (2)  dks gy djus ij  

  Vmax = (sin – µ cos) g 
m

k
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10. vf/kdre fQlyu dh fLFkfr rc mRiUu gksrh gS tc fLizax vf/kdre lEihfMr gksrh gSA bl {k.k fLaizx }kjk vkjksfir 

cy vf/kdre gS rFkk fudk; dk Roj.k Hkh vf/kdre gSA vr% bl fLFkfr esa vko';d ?k"kZ.k cy vf/kdre gSA  

 dk;Z mtkZ izes; ls  

  
1

2
 (M + m) V2 =  

1

2
Kxm

2     xm = 
2(M m)V

K


 

 Åijh CykWd ds fy,  am = mkx

M m
 

 Åijh CykWd ij cy] ?k"kZ.k cy }kjk fn;k tkrk gSA  

 vr% mg  mkx .m

M m
 

 lhekar eku ds fy, V = g
M m

k


  

 ekuksa ds iz;ksx ls  V
vf/kdre

 = 20 cm/s   

 

11. 
1

2
mv2 =  

1

2
kx2  

 
1

2
m   

k

m

2
2

3

 
 
 

=  
1

2
kx2     

  

  x =
2

3
  = 

cos
 –   

 cos  = 
3

5
    = 53º 

 
12. P0 = Fv 

   0

dv
Mv v P

dx

 
 

 
 

 

2v x

2
0

v 0

M v dv P dx  
3

0

7Mv
x

3P
   

13. F cos  = N  

 N =mg – F sin  

 F = 
mg

cos sin



 
 

 P = F v cos = 
mgvcos

cos sin

 

   
= 

mgv

1 tan



  
 = 25 W 

 

14. F = Fx î + Fy ĵ     

 F . dr = – du 

  x y
ˆ ˆF i F j  .  ˆ ˆdxi dyj = – du  

 Fx dx + Fy dy = – du 
  – du = (– 2x + 2y) dx + (2x – y2)dy 
 = – 2x dx  + 2(y dx + x dy) – y2 dy 

 u(x, y) =  x2 – 2(xy) +  
3y

3
 + C 
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 U (2, 3) = 4 – 12 + 9 + C = 1 + C 
 

 
8

3
 + 1 + C= (K.E) + [1 – 4 + 

8

3
 +C]  

 xfrt ÅtkZ  = 4 J 

 
1

2
 (2)v= 4     v =   2m\s 

Hkkx - III  

1. dWF =F.ds  , ;fn F , dsds yEcor~ gS rks  

 dWF = 0, ds   cy ds fØ;k fcUnq dk foLFkkiu gS  v = 
ds

dt
. 

 (A), (C), (D) lR; gSA 

 

2.  A rFkk B ds lkFk pyus dh fLFkfr esa ] rFkk A ,oa B ds e/; ?k"kZ.k cy 
3

F

3

 
 
 

Mg
  gS  

    pqfd A vkSj B ,d lkFk xfr djrs gS  

     blfy, A ij dqy cy =
3

Mg
 . 

  

M

2M F Mg



   

    B ij dqy cy = 
2

3 3
 

Mg Mg
Mg  

 

3. osx yxkrkj c<+sxk 

  1/2 m (v2 – u2) =  KE = fd;k x;k dk;Z 

  1/2 × 1.(v2 – 20) = Area {ks=kQy = 40 

  v = 10 m/s 
 

4. (i) osx vf/kdre gksxk tc ifj.kkeh cy = 0   

    

 k.x = N =  mg    x = 
mg

k


 

 dk;Z ÅtkZ izes; ls  

  Ws + Wf = K 

 

2 2
1 2 mg 1 mg mg

k k mg
2 k 2 k k

     
      

   
 = 

1

2
mv2 

 gy djus ij, 

 v = 
m

g
k

 . 
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(ii)tc d.k dk osx 'kwU; gS rks ekuk fLizax esa foLrkj  ' x ' gSA  

 
1

2
 k 

2
2 mg

k

 
 
 

=  mg 
2 mg

x
k

 
 

 
+

1

2
 k x2 

 2 
2 2 2m g

k


= 2 

2 2 2m g

k


+ x  mg +

1

2
 k x2    x 

2 mg
x

k

 
 

 
 = 0 

 x = 0 (izkÑfrd yEckbZ ij) ;k x = 
2 mg

k


 tc fLiazx esa laihMu  

2 mg

k


  vFkkZr~ izkjEHk esa  

blfy, izkÑfrd yEckbZ ij osx 'kwU; gSA fLizax cy Hkh 'kwU; gSA xqVdk okil ugha ykSVsxk vkSj bldk osx cka;h vksj 

gSA 

5. dWF = F .ds
 

 = dk > 0   F . ds
 

 cos > 0  0 <  < 90º 

 p = 2m(K.E.)  , K.E.   blfy,  p  . 

 

6. fLizax ij cy F ds }kjk fd;k x;k dk;Z w = – FL rFkk O;fDr }kjk xkM+h ij dk;Zjr ?k"kZ.k cy }kjk fd;k x;k dk;Z  

w = FL 

  O;fDr ij dqy fd;k x;k dk;Z  

 

7.  (CykWd dk Roj.k) = 10 m/s2   

  (foLFkkiu) s =
1

2
at2 = 

1

2
 × 10 × 

4

10
 = 2m  

 jLlh esa ruko 40 N gSA     

 xq:Ro }kjk fd;k dk;Z– 20 × 2 = – 40 J    

  
 ruko }kjk fd;k dk;Z  40 × 2 = 80 J 

 

8. WS = Ui – Uf, 
1

2
 kx2 = Ui – Uf 

 Uf = 0  Ui = 
1

2
kx2 =  

1

2
k(–x)2 

  fLizax izkjEHk esa ;k rks x lEihfMr Fkh ;k x f[kph gqbZ FkhA 

 

9. (a)  P = extF  . V   

 tgk¡ V  ml fcUnq dk osx gS] tgk¡ cy yxk;k x;k gSA  

  Fext + m1g = T &  m2g =T

  Fext = m2g – m1g 
   =(m2–m1) g 

  P = (m2–m1) g v     Ans. 
 (b) Fext + m1g – T = m1a    
  T–m2g = m2a 
  _____________________________ 

  Fext = (m1+ m2) a +  (m2–m1)g  
  = m2(g+a) – m1(g – a) 

   P = (Fext) (0 + at)  
  = {m2(g+a) – m1 (g – a)} at    Ans.   
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10. fcUnq 'C' ij fLFkfrt ÅtkZ U;wure gS vr% ;g fcUnq LFkk;h lkE;koLFkk esa gSA  

 E ls F rd <ky _.kkRed gS] vFkkrZ~  

  F = –
dU

0
dr

   F /kukRed gS vr% izfrd"khZ gSA  

 vr% fcUnq E o F ds e/; d.kksa ds e/; cy izfrd"kZ.k cy gSA    

 
11. At x = 5m,  KE = 50J 
   PE = 15+ (5 – 3)2  = 19 J 

 ;kaf=kd ÅtkZ = 69 J 

 KEmax  = dqy ÅtkZ – PEmini 

  = 69 – 15 = 54 J 
 

12. F = ˆ ˆ–2i – 3j  

 ˆ ˆa –2i – 3j  

 (b) correct 

 (d) v 2 4 9 2 13    

Hkkx - IV  

1 to 3.  

 fK  =   mg cos 53º,  
 40 – fK + mg sin  53º = 4 (10)   
 

 fK = mg sin 53º  

 1 ls- esa foLFkkiu S = 0 + 1/2 (10) (2)2   

 S = 20 m 
  WF = 40 × 20 = 800 J,   
 Wgrav = 40 × 4/5 × 20 = 640 J  

 
KFW  = – 640 J 

 

4. (a) Rofjr xfr ds nkSjku ?k"kZ.k ds fo:) _.kkRed dk;Z gksrk gS rFkk ;g xfrt ÅtkZ esa ifjorZu ds cjkcj Hkh gksrk 

gS vr% dqy dk;Z vko';d :i esa +ve gksxkA  

 (b) ,d leku xfr ds nkSjku dsoy ?k"kZ.k ds fo:) dk;Z gksxk vkSj ;g +ve gksxkA 

(c) eafnr xfr ds nkSjku] Hkkj Bhd 50 ehVj nwjh esa :d tk;sxkA ;fn dsoy ?k"kZ.k dks ekus rks Hkkj 12.5 eh- nwjh esa 

:d tk;sxk ;g nwjh] tgk¡ ;g :dsxk mlls de gSA vr% Å¡V Hkkj dks 50 eh- (>12.5 eh-) nwjh esa jksdus ds fy, dqN 

cy vkSj yxk;sxkA vr% bu fLFkfr;ksa esa fd;k x;k dk;Z +ve gSA  

 

5. WCL|
Rofjr xfr

 = KE – W
?k"kZ.k

 tgk¡ WCL Å¡V }kjk Hkkj ij fd;k x;k dk;Z gSA  

 = 2
k

1
mv 0 mg.50

2

 
     

 
 = 21

1000 5 0.1 10 1000 50
2
       = 

125
1000

2

 
 
 

 

  blh çdkj ,  W
eanu

 = KE – W
?k"kZ.k

 

  21
0 mv

2

 
 

 
 – [k mg.50] = 

75
1000

2

 
 
 

 

  
CL

CL

W |

W |

Rofjr xfr

eafnr xfr

  

  =
125

75
  = 

5

3
  5 : 3 
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6. vf/kdre 'kfDr = Fmax × V   

 Rofjr xfr ds nkSjku Å¡V vf/kdre cy yxk,xk 

  
 ge tkurs gS  V2 – U2 = 2as 

   25 = 02 + 2.a.50 

   a = 0.25 m/s2 ;   Rofjr xfr ds fy, 

  FC – f = ma 

  FC = mg + ma = 0.1×1000×10+1000×2.5 
      = 1000 + 250 = 1250 N 

 ;g ØkfUrd fcUnq gS] bl fcUnq ls igys vf/kdre osx 5 m/s gSA  

 vr% bl fcUnq ij vf/kdre 'kfDr = 1250 × 5 = 6250 J/s.  

7. ;fn d.k dks ewy fcUnq ls NksMk tkrk gS] rks ;s cy dh fn'kk esa tkus dk iz;kl djsxkA ;gkW  
du

dx
 /kukRed gS vr% 

cy _.kkRed gS] ifjek.kLo:i ;s – ve x-v{k dh rjQ xfr djsxkA  

 

8. tc d.k x = 2 +   ls NksM+k tkrk gS] ;g U;wure laHko fLFkfrt ÅtkZ ds fcUnq (–15 J) ij igqap tk;sxkA tgk¡ 

bldh xfrt ÅtkZ vf/kdre gksxhA 

  2
max

1
mv

2
 = 25    vmax  = 5 m/s 

 

EXERCISE-3

Hkkx - I  
 

1.  

  
 pwafd fLizax o lgk;dks (m1 o m2) ds ux.; nzO;eku gSA tc dHkh Hkh fLizax mUgs [khaprh gS rks izkd`frd yEckbZ esa 

gksxh] vf/kdre laihMu ij B dk osx 'kwU; gksxk  

 
vkSj ÅtkZ laj{k.k ls  

 
2

1
 (4K) y2 =

2

1
Kx2  

2

1

x

y
  Ans. (C) 

 

2. ekuk fd x = r cos  

  y = r sin  

 d.k ij cy  3

K ˆ ˆr cos i r sin j
r

    gS 

 cy f=kT; fn'kk esa gS vr% fn;s x;s o`Ùkh; iFk ds vuqfn'k bl cy }kjk fd;k x;k dk;Z 'kwU; gSA  
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3. E = P.t = 0.5W × 5s = 2.5 J = 1/2 mv2   v = 5 m/s  

 

4. WF + Wg = Kf – Ki 

 18 × 5 + 1g (– 4) = Kf 

 90 - 40 = Kf 

 Kf = 50J = 5×10J  

 

5.  
dv

mv
dt

 = 
dk

dt
 = t 

 v dv = 
m


 t dt 

 
2v

2
 = 

m

 2t

2
    v   t 

 
dv

dt
 = fu;r  F = fu;r 

 
dx

dt
   t   x   t2 

 

6. dW = rd.F


 

 dW = ydx + 2xdy 

 AB, y = 1 constant dy = 0  WA B =  
1

0
dx1.ydx  

 B  C, x = 1 constnat dx = 0 WB  C = 2.1   
5.0

1
5.02dy  

 C  D, y = 0.5 dy = 0   WC  D = 
5.0

1

ydx  = 
4

dx
2

1
.

5.0

1


   

 D  E, x = 0.5 dx = 0  WDE =  

0

5.0

dy
2

1
.2xdy2  

 E  F, y = 0, dy = 0,   WEF = 0   

 F  A, x = 0, dx = 0,   WFA = 0 

   W = 
4

3

24








 –  +3/4J = 0.75J 

 

7.  

 

 2M 
a1 

a2 

a3 

2M 

M 

 
 2a1 = a2 + a3 

 a1 – a3 = a2 – a1 
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 vU; fodYi ds fy, rqY; m dk iz;ksx djrs gSA 

 

 

m 
 

2m 
 

meq 
 

 

 

3

m4

mm2

)m)(m2(2

'g

T



  

 
3

m8

'g

T2
   

 meq. = 
 

3

m8

m2m

m2m4



 

 

 

2m 
 

8m/3 
 

 

 0
2
0 x

3

mg8
kx

2

1
  

 
k3

mg16
x0   

 
m14

k3

2

x

3

m8
m2

k

2

x

2

x
vV 000

max

2

x0




  = 
k21

32
g   

 
m42

kx3

m14

k3

4

x

4

x
a 0020

4

x0
  = 

21

g8
 

 

Hkkx - II 

 

1. K.E. = ct 

 
1

2
mv2 = ct 

 

2P

2m
 = ct 

 P = 2ctm  

 F = 
dP

dt
 = 2cm

1

2
  ×

1

t
  

 
1

F
t
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2. jcj cS.M dks [khpus esa fd;k x;k dk;Z  

 W= 
L

2

0
(ax bx )dx = 

2 3aL bL

2 3
  

 

3. 

 

h 

P 



R 
x h/tan 

Q 

 

 fn;k x;k gS 









tan

mgh
mgh

tan

mgh
 

 2

tan
1

tan

2 






 
  = 0.29 

 x = 32
tan

h



 = 3.5 m 

 

4. ekuk olk dk m nzO;eku iz;qDr gqvk gSA 

 m(3.8 × 107) 1/5 = 10(9.8)(1) (1000) 

 m = 3108.3

58.9




 

 = 12.89 × 10–3 kg 

 

5. 
 F = 6t 

 

 a = 
1

t6

m

F
  = 6t 

 
dt

dv
 = 6t 

 dv = 6tdt 

  

v

0

v

0

tdt6dv  

 v = 

1

0

2

2

t
6












 = 3 

 W = KE = KF – Ki   

 = 
2

1
(1)(3)2 = 4.5 J 
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6. F = –Kv2 

 2dv
m kv

dt
   

0

v t

2

v 0

k
v dv dt

m

     

 10s i'pkr~, KE = 2 2

0

1 1
mv mv

2 8
     v = 0v

2
 

 
0

0

v / 2

v

1 k
t

v m

 
   
 

 

 
0 0

2 1 k
t

v v m

 
  

 
  k = 

2

0

m 10

v t 10 10






 

  

 k = 10–4 kg m–1 

 

7. W = kf – Kf 

 W = 2 × 2 + 1/2 × (2 + 3) × 1 = kf 

     = 4 + 2.5 = 6.5 J 

8. Ui = g
2

1

n

L

n

M








  

 Uf = 
















n

L
g

n

M
  

 W = Uf – Ui = 
2n2

MgL
 

 

 Force 

(L/n)  (L/n)  

 
9. 4000 × V + mg × V = P 

 
200004000

74660




 = V 

 V = 1.86 m/s. 9.1  m/s. 

 

10. KE = PE1 – PE2 = mgh1 – mgh2 

 = 1 × 10 × 2 – 1 × 10 × 1 = 10J 

 

11. eksVj ij ifj.kkeh cy gksxk  

 Fm = [920 + 68(10)]g + 6000 

      = 22000 N 

vr% eksVj dh vko';d 'kfDr  

  Pm = mF . v  = 22000 x 3 = 66000 watt 

 

12.  sd.FW


 = )ĵdyîdx(.)ĵyîx(   

      =  

1

0

0

1

ydyxdx = 

1

0

2
0

1

2

2

y

2

x
  = 



















2

1

2

1
0  = 1J 
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HIGH LEVEL PROBLEMS (HLP) 
 

fo"k;kRed iz'u ¼SUBJECTIVE QUESTIONS½ 

1. 
1

2
 k

2

03 L

4

 
 
 

  =
1

2
  mv2 +

1

2
 k (L0  x)2   tc x < L0 

  v =  
2

20
0

3 Lk
L x

m 4

  
   

   

  

 tc x  L0

2

03L1
K

2 4

 
 
 

   = 
1

2
mv2   v = 03L k

4 m
 

 tks fd CykWd dh vf/kdre pky Hkh gSA blfy, vmax =
03 L

4

k

m
   

 

2. (a)  xfr izkjEHk gksus ds fy,  

  k5 mg

4


 > smg  or    5k > 4s  

 (b)  

   
 xqVds dh vfUre fLFkfr ij fLizax esa foLrkj vf/kdre gS ,oa xqVds dh pky v = 0 gSA vr% xqVds dks izkjfEHkd ls 

vfUre fLFkfr rd ys tkus esa fd;k x;k dqy dk;Z  
 

 W =  P }kjk fd;k x;k dk;Z + fLizax cy F }kjk fd;k x;k dk;Z + ?k"kZ.k }kjk fd;k x;k dk;Z  = K = 0  

 = Px –

x

3

0

Kx . dx – µkmgx = k5 mg

4


.x – 

4kx

4
–kmgx = 0   

 gy djus ij  x =  

1/ 3

Kmg

K

 
 
 

 

 

3. (a)  tc F = 0 gks rks d.k lkE;oLFkk esa gksrk gSA    

   x (3x – 2) = 0  

   x = 0 and x = 
2

3
m   

  d.k x = 0 o x = 
2

3
 ij lkE;koLFkk esa gSA   
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(b)   

  pwafd x = 0 ij   
dF

0
dx

    

2

2

d U
0

dx
 vkSj x =

2

3
 m ij

dF
0

dx
     

2

2

d U
0

dx
    

  x = 0 ij d.k LFkk;h lkE;koLFkk esa o x =
2

3
 ehVj ij vLFkk;h lkE;koLFkk esa gSA  

(c) d.k dk nh xbZ U;wure pky bl izdkj gksuh pkfg, rkfd ;g Bhd x = 
2

3
 ij igq¡ps ogk¡ ls ;g x =

2

3
 0 

rd Lor% igq¡p tk;sxkA   

  
1

2
 mv2 = –  

2 / 3

4

Fdx = – 

2 / 3

4

x(3x 2) dx


  =
1300

27
   

;k    v =
2600

27
 m/s 

 

4. dk;Z ÅtkZ izes; ls  

 Wf +

2
3R 1 4mg R

mg
2 2 k 2

  
   

  
  =

1

2
 m  

2

3gR  Wf =
1

2
  mgR  

     

   f = 

N (xfrd ?k"kZ.k)   

 Wf  =  f dx =   Fs cos  d x  ( x = 2 R tan  ;  dx = 2 R sec2  d) 

 Fs = k 2 R(sec  1)    

 Wf =   k 2 R (sec  1) cos  2 R sec2  d 

 Wf  = 4 R2 k

0

0


 (sec2  sec ) d   0 = tan 1 (3/4) 

 = 4 R2 k  
0

0
tan n (sec tan )


     = –4R2k [tan 0  ln (sec 0 + tan 

0
)] = 

mgR

2
  

  4 R2 k 
3 5 3

n
4 4 4

  
   

  
= R2 k [3  4 ln 2] = 

mg R

2
 

   = 
mg

2 Rk (3 4 n2)
 =  

1

8 (3 4 n 2)
 Ans.   

 
 
 
 
 
 
 
 
 
 
 

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


Work, Power & Energy 
 

 
 

 

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 
ADVWP - 31 

Toll Free : 1800 258 5555 | CIN : U80302RJ2007PLC024029 
 

5.  a = 

1 2

F

(m m )
 f1 = m1a = m1 

1 2

F

(m m )
  Ans. of (b)   

    
 2F – f1 – f2 = m2a 
 
 – f2 = – 2F + f1 + m2a = m1a + m2a – 2F  

 – f2 = (m2 + m1)  

1 2

F

(m m )
– 2F = F – 2F = – F   f2 = – F 

  
 2F – K (m2 + m1)g  =  (m2 + m1)a 

 2F – (m2 + m1) 

1 2

F

(m m )
 = µK (m2 + m1)g    

1 2

F

(m m )g
= K  Ans. of (a)   

 W = NksVs xqVds ij ?k"kZ.k cy }kjk fd;k x;k dk;Z   

 = f1x =  1

2 1

m F

(m m )
x   Ans of (c)  

6.  

 mg = N + F sin  .......(1) 

 N = F cos  .......(2) 

  mg = F cos  + F sin   

 F = 
mg

cos sin



   
 .......(3) 

 WF =
μ mgcos (10)

cos  μsin



  
  =  

40000

5 tan 
  Ans.  

 F U;wure gS ;fn D = cos  +  sin   vf/kdre gS rFkk bldk vf/kdre eku
21    gSA 

 Fmin. =  

2

2

mg 1

1

  

 
=   

2

mg

1



 
 

 
minFW =  

2

mg

1



  2

10

1 
 

  = 0.2, mg = 4000 Nt 

 
minFW  = 

2 2

(0.2)(4000)10

( 1 (0.2) )
= 

2

400 20

( 1 0.04)




= 

8000

1.04
 = 7692.307 J Ans. 
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7. (i)    

 mg = T cos   

 mg =
2mg

a
 

2 2a x a a   
 

  ×   
2 2

x

a x

 
 

 
 

  x =  
a

2
 

 (ii)   

  
1

2
K  

2

2a + mga =
1

2
 K (2a – a)2 + 

1

2
mv2  

   
1

2

2mg

a

 
 
 

 (2a2 – a2) + mga =   
1

2
mv2  

   4ga  = v 

 

 (iii)   

  
1

2
K  

2

2a + mg a =  
1

2
K  

2
2 2a y – mg y   

  
1

2
K2a2 + mg a  = 

1

2
K(a2 + y2) – mgy 

  
1

2

2mg

a
 2a2 + mga =

1

2

2mg

a
 a2 +

1

2

2mg

a
 y2 – mg y  

  3 mg a – mg a =

2mg y

a
 – mg y   
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  2 mga  = 

2mg y

a
– mg y 

  2a2  =  y2 – ay   

  y2 – ay  – 2a2 = 0 
  y2 + ay  – 2ay  – 2a2  

  y (a + y) = 2a (y + a)  

   y = 2a 

 

8. 
du

dr
 =

3

K

2a
(–2r)    F(r) =

3

K

a
 r 

 F(r)  = 
3

K
ˆr r

a

 
 
 

   for 0  r  a F(r)  = 
2

K

r
r̂   for r    a 

  K > 0   

   cy /kukRed gS 

   cy izfrd"khZ gS        Ans.   

(b) 
1

2
m u2 + 0 = 0 + 

2

3

K3a

2a
 

  u2 =  
3K

ma
    u =

3k

am
 Ans.      

(c)  
1

2
m

2k

am
+ 0 =  0 + P.E.    P.E =

k

a
  r = a   Ans. 

 

9.    

 – g [ma + m´a + M
a

2
]  = – g [ m2a  + m´0 + Ma] + 

1

2
 (M + m + m´)v2  

 

Ma
2g[2ma ma Ma m´a]

2
M m m'

   

 
 = v v = 

M 2(m– m´)
ag

M m m´



 
  Ans.  

 

 

10.  U (x) = 20 + (x – 2)2  

 
du

dx
 =  2(x – 2) 

  – F = 2(x – 2) 
         F = – 2(x – 2)  
 m (x – 2) = – 2 (x – 2)  
 Let  x = x – 2  
 mx  = – 2 x  
 1 x  = – 2 x  
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 x = – 2 x ljy vkorZ xfr  

 ek/; fLFkfr gS  x = x – 2 = 0     x = 2  

 

 

 
 W2 = 2  ,   

 xfrt ÅtkZ  = 
1

2
mv2   

 =  
1

2
 (1) (2) (A2 – x2) = x – 2, x = 5 – 2 = 3 

 20 =
1

2
  (1) (2)  {A2 – 32}  

 20 = A2 – 9   A2  = 29   A = 29  

 Aliter :  

 ek/; voLFkk ds fy, 

 F = – 
dU

dx
 = – 2(x – 2) = 0  x = 2 

 At x = 5 
 K.E. = 20 J 
 U(x = 5) = 20 + (5 – 2)2 = 29 J 

 dqy ÅtkZ, T.E. = 20 + 29 = 49 J 

 vk;ke ij  

 U(x)max = 49 J = 20 + (x – 2)2  
 29 J = (x– 2)2  

 x = 2 ± 29  

 x = 2 + 29 ,  2 – 29  

 xmin = 2 – 29  = –3.38 

 xmax = 2 +  29 = 7.38  

 K.E.max when U(x) is minimum at x = 2 

 xfrt ÅtkZ vf/kdre gksxh tc fLFkfrt ÅtkZ U;wure gksxhA 

 U(x)min = 20 J 
 KEmax = 29 J 
 

11. osx vf/kdre gksxk tc a = 0 gS  

 a = 0, F = 0   ds fy,  

 vmax dh fLFkfr fLizax dh fuEu O;oLFkk esa vkrh gSA  

  150 150  
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 izkÑfrd yEckbZ c = 150 mm gS     

 vc , Ui + Ki = Uf + Kf  

  Ui = 
1

2
K{ 5 c – c}2 + 

1

2
K{ 2 c – c}2 

  Ki = 0 

  Uf = 2. 
1

2
K{ 2 c – c}2 

  
1

2
K{ 5 c – c}2 + 

1

2
K{ 2 c – c}2 = 

1

2
mv2  + 2. 

1

2
K{ 2 c – c}2 

 lehdj.k dks gy djus o eku j[kus ij ge izkIr djrs gSa  

  v =    
2/1

22
1215

2

15









 m/s =  3.189 ms–1 . 

 

12. (a) Taking  F = 40 N, m = 4 kg ,  = 53º  ysus ij 

  ax = (F cos  – mg sin )/m 

     = (40 cos  – 40 ×
4

5
 )/4 = 10 cos  – 8  

  ay = 
Fsin

m


 =  

40sin

4


= 10 sin   

  x = 0 × 2 +
1

2
  (10 cos  – 8) (2)2 = 20 cos  – 16  

  y = 
1

2
 (10 sin ) (2)2 = 20 sin   

  WF = (F cos ) x + (F sin )y   

  WF = (40 cos ) (20 cos  – 16) + (40 sin ) 20 sin   

       = 800 cos2  – 640 cos  + 800 sin2   

  WF = 800 – 640 cos   

  WF  800 – 640 

  WF  160 J 
 

 (b) ;fn WF = 160 J then rks 160 = 800 – 640 cos    cos  = 1  

  y = 0 rFkk x = 20 – 16 = 4 

  WG = (–mg sin ) (4) = (–4 × 10 ×
4

5
 ) 4 = –128 J 

 (c) F, x-v{k ds vuqfn'k dk;Zjr gSA 

  WG + WF = K   

  –128 + 160 = K  Kf = 32 J. 
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13.  

  
 mg = kx  

 K = 
mg

x
 =  

100

0.2
= 500 N/m  

 
1

2
 K (0.2)2 +  

1

2
mv2 = m × 10 × 0.2  

 
1

2
 × 500 × 4 × 10–2 +  

1

2
× 10 v2 = 10 × 10 × 0.2 

 10 + 5v2 = 20 
 v2 = 2 

 v =  2 m/s   

 pwafd u, 4 m/s ( ) gS vr% xqVdk fLizax dks lEihfMr djsxk ekuk x fLizax esa lEihMu gSA 

 
21

mu
2

 +
21

K(0.2)
2

  + 0 =  
1

2
m(0)2 + 

1

2
 Kx2 + mg (x + 0.2)  

  
1

2
× 10 (4)2 

1

2
+  × 500 ×  

4

100

 
 
 

=  
1

2
× 500 (x)2 + 10 × 10 (x + 0.2)  

 80 + 10 = 250x2 + 100 x + 20 

 25 x2 + 10 x – 7 = 0    gy djus ij 

 x = 0.36 m 

 vr% izkjfEHkd voLFkk ls nwjh gSA  ( 0.2 + 0.36) m = 56 cm 

 
14. dU = –Fxdx – Fydy – Fzdz 

 

u

0

dU  =  
x

2

0

x x dx   

 U =  

2x

2
 + 

3x

3
 

 U = –KE 
 Ui  – Uf  =  KEf – KEi  

 
2 3

  
 

 
 –  

2 3
1 1

2 2 3 2

     
         

= 
1

2
 mv2  

 

2v
– –

2 8 3 24 2

   
   v2 = 50 

 v = 5 2 m/s 
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15. iou pDdh esa izos'; ÅtkZ  

 = 
1

2
mv2 

 Pin = 
dE

dt
  = 

21
v

2

 
 
 

 
dm

dt

 
 
 

  

 Pin = 21
v

2

 
 
 

 (AV) = 
1

2
A V3 

 fuxZr oS|qr 'kfDr  

  Pout = 
31 1

AV
3 2

 
 

 
 

  Pout = 
31

AV
6
  = 

31
1.2 10 (20)

6
    

  Pout = 16 kW. 
 

16. (A) tc 4 dksp (izR;sd dk nzO;eku m) batu (2m nzO;eku) ds lkFk tksMs tkrs gSA    

 iz'ukuqlkj P = K6mgv (fu;r)  ..............(1) (k lekuqikrh fu;rkad gS)  

 pwafd izfrjks/kh cy Hkkj ds lekuqikrh gksrk gS  

 vc ;fn 12 dksp tksM+ fn;s tk;sa rks  

  P = K.14mg.v1  ............(2) 

 pwafd  batu dh 'kfDr fu;r gS 

 vr% lehd.k (1) vkSj (2) ls  

  6Kmgv = 14Kmgv1  v1 =
6

14
 × V   

 = 
6

14
 × 20  =

6 10

7


 = 

60

7
 

 = v1 = 8.5 m/sec 

 blh izdkj 6 dksp ds fy,    K6mgv =  k8mgv2  

  v2 = 
6

8
 ×20 = 

3

4
× 20 = 15 m/sec  

17.  'kfDr   P = 
F


. 

V


= FV  

  F = V  
dm

dt

 
 
 

 

  = V  
d( volume)

dt

 
 
 

 
d( )

dt

 
 
 

vk;ru
      = ?kuRo  

  = V 
d(volume)

dt

 
 
 

 
d( )

dt

 
 
 

vk;ru
       

  = V (AV)   

  = AV2   

    'kfDr  P = AV3  

   P  V3   
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18. pSu ds Åijh fljs }kjk 
8

 , nwjh fxjus ds ckn pSu dh pky gS -    

    

  v = 2g
8

 =  
g

2
  

 est ds Åij psu dk nzO;eku 
7

8
 M. gSA  

     psu dk laosx gS  

  
7

8
M

g

2
  = 

7

16
M g  

 

19. ekuk vUr esa ikuh ds lrg dh Åpk¡bZ h gSA 

    

  a2h = a. 
a

2
  . 

a

2
  ;  h = 

a

4
 

  nzO;eku dsUnz uhps vk;sxk a – 
a a

4 8

 
 

 
 = a – 

3a

8
 = 

5a

8
 

    vr% xq:Ro }kjk fd;k x;k dk;Z = mg 
5a

8
 

20. mAgh’ +  2)'h(k
2

1
= mAgh    

 rFkk  kh’ = mBg 

 gy djus ij, h = 2 m 

 
21. Ui + ki = Uf + kf 

  2
0

K 1
mV

2a 2
 = 

K

a
,  

  
2
0mV

2
=  

K

2a
 V0 =

K

am
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