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EXERCISE - IV I

TOUGH SUBJECTIVE PROBLEMS ]

KE.=8x107°%J

%mcozA2 =8x107°J

0?(.1)? =8x107°
w=4
b=45°=1/4
x = (.1) sin (4t +n/4)
| 8?1/5 7r|n/s 4r|n/s
M.Il; X \||3’ im \(Ig, im \IIQ
As V? = 0*(A® - x?)
For P, 64 = ®*(A? —x?) (1)
ForQ, 49 = 0°[A% — (x +1)°] (2
For, R, 16 = ®*[A% — (X + 2)?] ..(3)

1-@2)

15 = o*(2x +1)

(2)-3)

33 = 0?(2x + 3)

15 (2x+1
33 (2x+3)
1
3

X =

Putting the value in equation above

ow=3

Max. Speed

—> 30 cm/s

m

=Ao):\/£

<—— 30 cm/sec

M

we know that

2
W =

k =me? = (1) (10)2 =100 N/m
At t = 0 block of mass m is at mean position

X =10 cm.

velocity of block m = v,

at t=0 v_=30cm/sec.
from momentum conservation
(M +m) v=M(30)—m(30)

v =15 cm/sec

= d_x =30co0s10t
dt

(®)

©

5.(a)

(b)

1 2 1 5
N —(M+m)v® ==kA
ow 2( ) >

on solving A=3cm
New o of the system having mass (M + m)

= K :1/@=5rad/s
M+m 4

X' =10 -3sin5t
Losse of energy during collision = Energy before
collision — Energy after collision

_1 2 i 2 _1 2
=2 M(03)° + ZM(0.3)° -~ (M+m) (0.15)

=0.135Jule

m.p.

J»

(A) from figure (i) b=A+x ..(1)
from figure (i) A=a + X ..(2)
fromeq. (1) & (2)
b=a+2x = 2x=b-a
and X = mg/k

() ®

2m
= K=—g

(B) Oscillation frequency = 5 \/;
_ 1| _2mg
“ 2\ (b—-a)(M+m)

(C) By energy conservation.
Both the spring have same force so.
Itis parallel equivalent of spring

Now the problem change in two block system in which
reduced mass is

m1m2 _ 0.1x0.1
m;+m, 0.1+0.1

1 [Keg _ 1 Jo20 1
2rY m  2xV0.05 =

Balls are at rest in position A & B so
Total energy is in potential energy for

=0.05kg
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Fn

1 - 1
E ==k, x7 +=k,X
5 K1X1 T 5 K2X2

A B
Xy
n/6 /6 X
P \/ Q
1 2 1 2 {Xl:XZ
=—kx“ +=kx
2 2 Ri=R;
E =kx?
X = Xq + Xy =Rn/6+R /6
=0.027m
Now E =kx?

=(0.1) (0.02n) = 4n* x107°J
At P & Q no stretch in spring so complete energy is in
the kinetic form

1 -1 2
= —mVv;+—m,v5 =E
2 1v1 2 2V2
m; =m, =0.1kg
Vi=V,=V = 0.1v?=471%x10"
v =2nx10"?m/sec

p=p,+ 19
A

Bulk modulus B = yp

P,
__AP — ‘ lx
AV =P m yy
mg
Ap = P AV
VO
_ —AypAv
F.o=AAP —Vo
AV =XA
__ap XA
X
= _AvPZ
™y

mg | X mg) 1
ot =—A"{|:PO +Tj|F2 ksz2 ZA’Y[PO +TJF

2 _ Ay mg 1 Ay mg
_Afp M9 oL JAvfp MY
@ mh[0 Aj2 on mh[o A)

At equilibrium condition we assume elongation is spring
is X, then

mg(a) = Kx b (1)

Now rod is moved small angle 6 then

k(xq + b0)

Initial condi.

4

X
S final (after displaced)

= Ta=K(xq+b6).b

_ k(xg +b0)b
a
Onblock of massmF _=mg-T

_ k(xq +b0)b
a

T

F_=mg

net

2 2
mg_Kxab _kb%0 _ —Kb% {and 0 X
a

a a a
kh2 2
_ kt; X - T_on ma2
a kb
3kg 2kg
—> 2m/sec
> 100000 A 4
V.. =45
In frame of chita :-
3kg 2kg
——>2-4/5=6/5
| e LTI A
X2 Xl
Let us assume that elongation in spring is x then
X, + X, =X (1)
2%, = 3X, we(2)

(Centre of mass is at rest)
from (1) & (2)

X1+ 3 - X ..(3)
from energy conservation

2 2
lex E +l><3>< i :lkx2
2 5 2 5 2

x=0.2 .(3)
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from (2) & (3)
X,=0.12m
Maximum velocity = Ao = 6/5
X, = 6/5
(0.12) ® = 6/5
o =10
then equation of block A

X = (gjt+0.125in10t

9. F =fcoso

X

VRZ +x2

VR? +x?

cos6 =

0 Fcos6

x2 =0 (for small distance)

- __GMM,
R3
M
T=2n ?2 M, = px2nR
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