
Experiment 20.3. To determine the frequency of an electrically maintained tuning fork 
Melde's experiment. 

Apparatus. Electrically maintained tuning fork, a stand with clamp, pulley, a light weight pan 
weight box, a balance, a battery of two cells, a key, a rheostat, connecting wires etc. 

Theory. A string can be set in to vibrations by means of an electrically maintained tuning fort 
thereby producing stationary waves due to reflection of waves at the pulley. The end of the stng 
where it is fixed to the prong of the tuning fork and the position where it touches the pulley are 

(i) For the transverse arrangement the frequency n is given by 

n = 

rig. Z0.6 

where is the length of the thread in fundamental mode of vibration, T the tension applied io te 
thread and m the mass per unit length of the thread. 

n= 

lf p-loops are formed in the length / of the thread, then 
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n=2 n = 

Procedure. Transverse arrangezient. 

T 

m 

(ii) For the longitudinal arrangement. When p-loops are formed the frequency n is given b) 

pan + wt. of pan) g 

T 

T 

1. Find the weight of the pan P and arrange the apparatus as shown in Fig. 20.5. 
2. Place a load of 4 to 5 gm in the pan attached to the end of the string passing over the P 

Excite the tuning fork by putting the plug in the key K. 
3. Adjust the position of the pulley so that the string is set into resonant vibrations ad 

defined loops are oblained. If necessary, adjust the tension by adding weights in the pan 
slowly and 

gradually. For finer adjustment add milligram weights so that the nodes are reduced to poin 
Measure the length of say 4 loops formed in the middle part of the string. 

in which 4 loops are formed then distance between two consecutive nodes l = 4 

pulley. 

L 

If L is the 
distan 

5. Note down the weight placed in the pan and calculate the tension T. Tension 
in the 

T= (wts. 



ibrations of Stretched Strings 

6. Repeat the experiment twice by changing the weight in the pan in steps of one gram and altering -he nosition of the pulley each tine to get well defined loops. 
-

unit length. 
Measure one metre length of the thread and find its mass to find the value of m, the mass per 

s. Longitudinal arrangement. Set the apparatus as shown in Fig. 20.6. and proceed with the 
adiustments and measure ments as explained above. 

Observations. 
Mass of the pan 
Mass of one mcre of thread 

Mass peT Meire 

ork 

Modc of 
wibraion 

Transversc (A) 

Longitudinal 
(B) 

No. No. of 
loops (p) 

B. Longitudinal arrangement 

Length of Lengtlh of 
corresponding cach loop 

thread L 
(in metre) 

Calculations. A. Transverse arrangement. 

n= 

gm 

n = 

Mean frequency n= vib./sec 

=metre 

m 

kg 

kg 
Muss in the 

pan W in kg 

213 

Precautions. 1. The thread should be uniform and inextensible. 

Apparatus. Same as in Experiment 20.3. 

2. The thread should be horizontal and 'in alignment with the tuning fork. In transverse 
rangement the thread should be stretched in line with the length of the prong so that the vibrations 
1 the tip of the prong are at right angle to it. In the longitudinal arrangement the thread should be in 
ne with the line of vibration of the prong. 

Tension T=Frequency 
(w+ W)g 

3. Well defined loops should be obtained by adjusting the tension with milligram weights. 
4. Friction in the pulley should be least possible as otherwise it causes the tension to be less than 

e actual applied tension. 
5. The loops in the central part of the thread should be counted for measurements. The nodes at 

ie tip of the prong and at the pulley should be neglected as these have some motion. 
Sources of error. 1. The friction at the pulley and sparking at the platinum points cannot be 

2. There is a change in frequency due to the clamping screw at the tip of the prong of the tuning 

Experiment 20.4. To verify the laws of vibrating strings by Melde's experiment that is to 

how that 2'rT constant. 

Dtally eliminated. 
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stationary waves are produced. If 7 is the distance between the two consecutive nodes of a lo0p.Nie 
Theory. When a string is set into resonant vibrations by the electrically maintained Tuning T 

In transerse arrangement. 

In longitudinal arrangem u. 

Mode of 
vibration 

Transverse (A ) 

Longitudinal (B) 
2 

3 

No. No. of loops 

T 

P 

n= 

7 

(i) In transverse arrangement 

Procedure. Same as in Experiment. 20.3. 

Observations. Mass of the pan P= wgm = kg. 

P the number of loops. 

-

n m 

V 
4 

n m 

n 

n = 21, 

thread l 

(in metre) 

Length of 
comesponding 

m 

P2 

= kË (constant) 

= k, (constant) 

21, 

Wave 

Verification. Within the limits of experimental error 2/T is constant. Hence the law is verified 
Precautions and sources of error. Same as in Expt 20.3. 

length 

Experiment 20.5. To compare mass per unit length of two strings by Melde's experiml 
Apparatus. Same as in Expt. 20.3. Two strings whose mass per unit length is to be compret 
Theory. When a string is set into resonant vibrations by the electrically maintained turing to 

stationary waves are produced. If T, is the tension applied to the first string of mass per unit lengt 
m, then 

m 

21 metre 

B.Sc. Practical 

Mass in the 

pan W in kg 

whiere l, is the length of one loop of the string ie. I, =,L being the length of the first sting au 
P1 

TensionT = 
(W + w)g 

Similarly for the second string of mass per unit length m,, if T, is the tension applied and 

length of one loop of the string ie. l,= ,L, being the length of the second string and p, the nu 
of loops with the same tuning fork of frequencyn, then we have 

...(2) 
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stationary waves are produced. If l is the distance between the two consecutive nodes ofa 

In transverse arrangement. 

In longitudinal arrangem hu. 

Mode of 
vibrion 

Transverse (A) 

Longitudinal (B) 

No. No. of loops 

1 

2 

Procedure. Same as in Experiment. 20.3. 

Observations. Mass of the pan P= w gm = kg. 

3 

1 

2 

3 

n= 

(i) In transverse arrangement 

P the number of loops. 

21 

n m 

n = 

floops w th the sarne tuning fork 

n m 

length of one loop of the string ie. l, = 

m 

Lengih of 
comesponding| 

thread l 
(in metre) 

P2 

= k (constant,) 

where I, is the length of one loop of the string i.e. I, = 

n= 

= k, (constant) 

2 

V 

Verification. Within the limits of experimental error à/Tis constant. Hence the law is verified 

Precautions and sources of error. Same as in Expt 20.3. 

mË 

2l2 

Experiment 20.5. To compare mass per unit length of two strings by Melde's experimen. 

Apparatus. Same as in Expt. 20.3. Two strings whose mass per unit length is to be compareu 

Wave 

Theory. When a string is set into resonant vibrations by the electrically maintained turing totk. 

stationary waves are produced. If T, is the tension applied to the first string of mass per unit leng 

m, then 

P 

length 
21 

m 

metre 

B.Sc. Practical Ph 

Mass in the 

pan W in kg 
Tension T= 
(W + w)g 

Similarly for the second string of mass per unit length m,, if T, is the tension applied and " 

of frequency n, then we have 

T 

, L, being the length of the first string 

,L, being the length of the second string and p: the. 



Vibrations of Stretched Strings 

From equations (i) and (ii), we get 

Thus knowing the values of l,. l, 7, and T, we can find the value of 
The same relation holds true in longitudinal arrangement. 

7. Repeat steps 1-6 by using the second string. 

Mode of vibrtion 

(A) Transverse 

Procedure (0) Transverse arrangement. Set the apparatus as shown in Fig. 20.5 and proceed as in Expt. 20.3. Steps 1-6. 

(i) Longitudinal arrangement. 8. Set the apparatus as shown in Fig. 20.6 and repeat steps I-6. Observations Mass of the pan = w= 

String 

mË 

First No. 1 

KB) LongitudinalFirst No.l 

Second No.2 

m 

Second No. 2 

= () 

X 

21, 

(i) 
(ii) 

mean 

No. 

= () 

m, 

(i) 
(iii) 

() 
(ii, 
(iüi) 

() 
(ii) 

Calculations (A) Transverse arrangement 

(1) 
(ii) 
(iii) 

m 

(i) 

(B) Longitudinal arrangement 

(ii) 
(iii) 

21, 

No. of 
loops p 

Length 

T2 

of 
correspon 

ding 
string L 

Length 
of each 

loop 

Mass in 

the pan 
W 

Tension 
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T= 

(W + w)g 

T 



Pe
rce

nta
ge

 
crro

r =
 

of
 

err
or,

 

Sam
e as

 
in

 
Ex

pt.
 

20.
3. 

Ac
tua

l 
rati

o 
=

 Mas
s per unit 

leng
th of

 
the 

scc
ond

 

stri
ng 100 

M
, 

=
 

M
, 

M
, =
 

Act
ual mas

s of
 1 

me
tre 

len
gth

 of
 

sec
ond

 

stri
ng 

glcm
 

8 

Mas
s per unit

 

len
gth

 of
 

the first
 

stri
ng 100 

M
 

glem
 

M
 

=
 

Ve
rifi

cat
ion

. 

Act
ual mas

s of
 I 

met
re 

len
gth

of firs
t 

stri
ng Me

an from
 

both
 the 

mo
des

 =
 

me
an

 

216 B.
SC

. 
Pr

ac
lic

al
. 


