Force F=0.04 N
Displacement x = 0.1 m
Spring constant K =?
As we know, from Hooke's law
F=kx
= k=F/x=0.04N/0.1m=0.4 N/m

amaximum accelerations. 0.10m
Mass m = 0.02L kg Displacement x = l-O-emﬂﬁzm
| Spring Constant K=0.4 N/m  Velocity V=0.4 m/s
| 1.T=? 2.f=? 3. w=? 4.T.E=? 5. X =7
6. Vimax=? 7. @max =7
. The time period of mass-spring system is calculated as follow:

m _ 0025 _
T=2n ;-Zn 0.4 =1.

The frequency is given by:
f=1/T=1/1.57=0.637 Hz
To find angular speed, we proceed as;
w=2n/T=2x3.14/1.57=4rad/s
Now the total energy is;
E=K.E+P.E=Vsz"+Vszz 3
E =% 0.025 x (0.4)*+: 0.4 (0.10)*=4 % 107)
As we know that the total energy of mass attached to the spring Is conserved.

P.Emax=E
, % kxZ = 4% 10°)
‘ 1’3:8!10'3-’/0'4:2"10.21
vi, T X, = 0.14m
€ maximum velocity
Vi, The . Vmax= W
Maximum acceleration, a = -kx,/m =

X, =4 % 0.14 = 0.56 m/s

2
.0.4 x0.14/ 0.025 =~ 2.24m/s
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L

2= 4 n’-
= T g

L=gT2 /4T
- L=9.8x1%/4 nt=0.248 m=24.8 cm
=

sendulum having time

p=9.8 ms'z. ' )
Acceleration due to gravity g =9.8 m/s
Time period T = 2 sec

Length L=?
L
T=2n \/:
g
L
T’=4n’-

g .
L=9.8x2?/4n*=0.99m =99 cm

: SUspe g with force constant k, vibrates with
. When its length is cut into half and the same body is suspended from one of the

m'ass suspended = m Spring constant =k
Displacement before cutting X, = X

Displacement after cutting = X, = X/2

Frequency before cutting = f,

Frequency after Cutting = f,

Frequency Ratjo L =7
f

I I [} i i i i

Ty = 2 T_
. RN (1)
Since K F mg
X % (2)

- |
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Tj"—'ZnJ—.x:
g

w the frequency f is given by;

i5)

pividing Eq. (4) by Eq. (5), we get;

Time perlod T 0.04s
Acceleration a =?

Mass = my = 4.0 kg
m; = 0.50 kg

— m
Tx-ZTtﬁE-:zn

X
fl':]-/T1'-'--l &
21 X

o tting the spring into h
gmilarly €U alf, the frequenc
y f2 of the mass s
pring system

o ;,J
fa 2g 2

Extension
~=ing cons ‘
' 266

mX

—

g

(3)

(4)

(5)

ith T = 0.40 s. Find out accelération

Displacementx =4 cm = 0.04m

x=0.16m
tant K=?
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.0 x9.8
k-ﬂ‘.ﬁ:-i—-——:zas N/m
=X 0.16

-0.50kg K=245 N/m Time period T =7

Now when mass mz2 =
M2 oon (oo =028
_ o oTE2m e TeT 245 T 08

pendulum whose time period js One s
€Cong)

Time period T=15 g=9.8 m/s?
Length of pendulum L =? Frequency =?

' L
Since T=2n\/:
g

T’=4r1tZE
g

T’=4»rtZE
g

L=9.8x1?/4n?*=0.25m
f=1/T=1/1=1H;z

tance by which the mass must be pulled down, So that
03ss the mean position with velocity of one meter

Spring constant K = 80.0N/m
Mass attached to Spring m = 1.0 kg
Velocity v = 1 m/s

.
=k/m X%
= (w2=k
1=(80/1) (xo) /m).

o M=800g=0.8 kg

1.7T=3
’ 2-8:?

4.K.Eand p.p =7
. = =0 When x = :
The spring constang s NX=12¢m = 0.12m

K=
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- m _ 0.8
f P
NO :
2. a=kx/m=200x0.12 /0.8 =30 m/s?
3. Since V=X w &
w—z—“-ZX3'14 1S- T
: _;5.—}1:30.-“4&8' rad/s
perefore V-0.30x4';-1:8=1.4.m£s Y. 3
4. K.E =%k (Xo?—x?) =% 20x(0.32-0.127) =7.6J
5. PE=Y kx'=%x20x0.122=1.44)

biect oscillating at the end of
: x = 0.25 Cos

"I"The equation for the SHM given is;
; x = 0.25 Cos (nt/8)t (1)

neral equation for the displacement of SHM is given by; =t

But the ge
y x = Xo Cos wt

Comparing Eq. (1) and Eq. (2), we get;
The amplitude Xxo = 0.25 units &
The angular frequency W = (r/8)

Tofind the frequency f, we have;
w=2nf

r=w/2n=n/8xn=1/16Hz

Thus the time period T is;
T=1/f=1/1/16 - 165

~ The displacerhent after 2 s is;
? < = 0.25 Cos (n/8 %)
i = 0.25 Cos (n/8 % 2]
\ = 0.25 Cos (180°/4)
x = 0.25 Cos 45°
« = 0.25 x.0.707
- x=0.18 units
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