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The readings of a normal student  in the lab 

 

Experiment No. 1: 
       To find  the volume of a cylinder using Vernier calipers. 
Observations and Calculations: 
 Value of the smallest scale division = x =  0.1 cm 
 No. of divisions on the vernier scale = y = 10 
 Vernier constant (V.C.) = x/y =  0.1/10 = 0.01 cm 
 Zero error = i) ± zero , ii) ± zero , iii) ± zero 
    Mean zero error =   nil   ;      Zero correction =  nil  

 
No
of 
ob
. 

 
 

Quantity 

Main scale 
reading 

Vernier 
divisions 

coinciding 

 
Fraction 

 
Total reading 

x1 N ∆x = n x V.C. x =  x1 + ∆x 
         cm      cm cm 

1 
 

Length 

3.8 5 5 x .01= 
.05 

3.85 

2 3.9 1 1 x .01 
=.01 

3.91 

3 3.8 4 4 x .01 
=.04 

3.84 

1  
Diameter 

1.2 3 3 x .01 
=.03 

1.23 

2 1.2 3 3 x .01 
=.03 

1.23 

3 1.2 4 4 x .01 =.04 1.24 
   Mean length of cylinder = L = 11.6/3 = 3.86 cm 
   Mean diameter of cylinder = D = 3.69/3 = 1.23 cm 
   Radius of the cylinder R = D/2 = 0.62 cm 
   Volume of the cylinder = V = π R2 L =   
Experiment No. 2: 
 To find area of cross-section of a wire and volume of a small sphere using  micrometer screw gauge. 
Observations and Calculations: 
Pitch of the screw gauge = x =  1 mm 
No. of divisions on circular scale = y = 100  
Least count (L.C.) = x / y =  1/100 = 0.01  mm 
Zero error = i) + .05, ii) +.07 , iii) + .06 
    Mean zero error =  + .06 ;   Zero correction (Z.C.) =  - .06 
No. 
of 

obs. 

 
 

Quantity 

Linear scale 
reading 

Circular scale 
reading 

 
Fraction 

Diameter 

Observed Corrected 
R′ N x = n x L.C. R =  R′ + x R + Z.C. 

   mm              mm    mm mm 
1  

Wire 

1 59 59x.01=0.59 1.59 1.53 
2 1 63 63x.01=0.63 1.63 1.57 
3 1 58 58x.01=0.58 1.58 1.52 
1  

Small 
sphere 

3 87 87x.01=0.87 3.87 3.81 
2 4 11 11x.01=0.11 4.11 4.05 
3 3 92 92x.01=0.92 3.92 3.86 
 a)  Mean diameter = D =  4.62/3 = 1.54 mm 
     Radius r = D/2 = 1.54/2 = 0.77 mm 
      Area of cross-section of the wire = A = π r2 =                              
b) Mean diameter of small sphere = d = 11.72/3 = 3.91  mm 
     Radius = r = d/2 = 3.91/2 = 1.95 mm = .195 cm 
     Volume of small sphere = V = 4/3 π r3  =    

4.588 cm3  

0.031 cm3 

 

1.86  mm2 
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Experiment No. 3:   
        To find the unknown weight of a body by the method of vector addition of  forces.  
 
 
    Observations and Calculations: 
 

 
No. 
of 

obs. 

Forces Angles Vertical  components Unknown weight 
=  W P Q θ1 θ2 

P sinθ1 Q sinθ2 P sinθ1 + Q sinθ2 
gm-
wt 

Gm
-wt 

 
θ o 

 
θ o gm-wt  Gm-wt gm-wt 

1 30 30 49 48 22.65 22.29 44.94 
2 40 35 48 25 29.72 14.79 44.51 
3 35 40 27 46 15.88 28.77 44.65 

                 
                                                       Mean  W = 44.73 gm-wt 
 
 

 

Experiment No. 4: 
 

       Determination of value of  g by free fall method using an electronic  timer/ticker timer. 
 
 
     Observations and Calculations: 
         

No. of 
obs. 

Height fallen 
S 

Time of fall 
 T 

 
t2 

g =    2S 
         t2 

           cm                 sec sec2 cm/sec2 
1 74.3 0.40 0.16 928.75 
2 70.5 0.38 0.14 1007.14 
3 65.1 0.36 0.13 1001.53 
4 60.2 0.36 0.13 926.15 
5 58.4 0.35 0.12 973.33 

 
                                                 Mean  ‘g’  =  967.38  cm / sec2   
 

 
   Calculating  g from the graph value of ((S / t2 ) 
 
                                                                 g   = 2 S/ t2   =  978 cm / sec2 
 
 
Inference : The calculated value of g is a little different from actual value of  g 
                   in this place of College laboratory (which we don’t know exactly)  
                   due to experimental handling.   
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Experiment No. 5: 
  Verification of following relations of the simple pendulum: 
      i) Time period is independent of the amplitude. 
     ii) Time period is independent of its mass or density of the bob. 
    iii) Time period is directly proportional to the square root of its length. 
 
  Observations and Calculations:     

   i) T is independent of amplitude,  
       for l and m constants. 
    Length of the simple pendulum = 100 cm 
    Mass of the pendulum =  m 
 

 
No. 
of 

obs. 

 
Amplitude 

X 

Time for 20 vibrations  
Time 

period T  
= t / 20 

1 2 Mean 
T 

  cm sec  sec sec  sec 
1 6 36.9 37.0 36.95 1.85 
2 8 37.0 37.0 37.0 1.85 
3 10 37.0 36.9 36.95 1.85 

 
Inference: Since time period remains constant, it is independent of amplitude. 
 

ii) T is independent of mass, for l and x constants. 
         Length of the pendulum = 100 cm 
         The amplitude =  6 cm 
 

 
No. 
of 

obs. 

Mass of 
the bob 

m 

Time for 20 vibrations  
Time 

period T  
= t / 20 

1 2 Mean 
T 

        gm sec  sec  sec  sec 
1 75 37.0 37.1 37.05 1.85 
2 70 37.0 37.0 37.0 1.85 
3 65 36.9 37.0 36.95 1.85 

 
Inference: Since time period remains constant, it is independent of mass. 
 
iii) T ∝ √ l , for m and x constant. 
           The radius of the bob = 0.8 cm 

 
No. 
of 

obs. 

Length of 
string 

including 
hook 

l1 

 

Total 
length 

l  =  l 
+ r 

Time for 20 vibrations  
Time 
period 
T  = t / 

20 

 
 

T / √l 
 
1 

 
2 

 
Mean 

T 

cm cm     sec   sec sec sec  sec/ √cm 
1 99.2 100 40 41 40.5 2.025 0.203 
2 89.2 90 38.6 38.9 38.7 1.925 0.203 
3 79.2 80 37.1 37.0 37.1 1.86 0.207 

 
Inference: Since  T / √l is constant,   T ∝ √ l . 
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Experiment No. 6: 
      To find the acceleration due to gravity by oscillating mass spring system. 
 
 
Observations and Calculations: 

   Initial position of the pointer =  0.2 cm   

 
 

No. 
of 

obs. 

Mass 
suspended 

M 

Extension Time for 20 vibrations Time Period  
 

T2  g =  4π2 x 
           T2  

 x 1 2 Mean T = t/20 

         gm      cm   sec sec  sec sec sec cm/sec2  

1 100 2.35 6.1 6.2 6.15 0.3075 0.095 975.57 
2 150 3.25 7.2 7.3 7.25 0.362 0.131 978.42 
3 200 4.10 8.3 8.2 8.25 0.413 0.170 951.15 

 
                Mean ‘g’ = 968.38 cm/sec2  
    Actual value = 980 cm/sec2  
Percentage error =  Actual value – Calculated value x 100   
                                           Actual value 
                            =    980 – 968.38  x 100   =  1.2  % 
                                            980   
 
Experiment No. 7(a): 
      To study the laws of conservation of momentum by colliding trolleys and ticker timer for 
      inelastic collisions. 
 
 
 
Observations and Calculations: 
Frequency of the ticker timer , f =  50 dots/sec 
Time interval of two consecutive dots = 1/50 = 0.02 sec 
Mass of the trolley A , m1 = 223  gm 
Mass of the trolley B, m2   = 221  gm 
 
 

 
No. 
of 

obs. 

Before collision After collision Difference 
between 
momenta 

distance Time Velocity Momentum distance time Velocity  Momentum  

x 1 t1  x1 / t1 = v1 (m1 v1 ) x2  t2  x2 / t2 = v2 (m1  + m2 )v2 

cm   sec cm/sec gm-cm/sec cm sec cm/sec gm-
cm/sec 

gm-
cm/s 

1 45 1.5 30 6690 15.2 0.98 15.5 6886.53 196.5 
2 38 1.36 27.94 6230.88 10.3 0..74 13.92 6180.01 50.88 

 
                       Average difference = 123.69  gm-cm/sec 
 
Inference: The difference of momenta is due to frictional forces. 
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Experiment No. 7(b): 
       To study the laws of conservation of momentum by colliding trolleys and ticker timer for 
       elastic  collisions. 
Observations and Calculations: 
     Frequency of the ticker timer , f =  50 dots/sec 
     Time interval of two consecutive dots = 1/50 = 0.02 sec 
     Mass of the trolley A , m1 = 220 gm 
     Mass of the trolley B, m2   =  225 gm 

 
No. 
of 

obs. 

Distance Time Velocity Momentum 
x  t  X / t = v m ⋅  v  

      cm        sec   cm/sec gm-cm/sec 
Trolley A before collision 

1 31.4 1.6 19.6 4317 
2 28.5 1.14 25.0 5500 

Trolley A after collision 
1 -2.8 1.1 -2.5 -560 
2 -3.1 1.47 2.11 -463.94 

Trolley B after collision 
1 17.5 0.86 20.3 4567.5 
2 20.3 0.91 22.31 5019.23 

 
             1st attempt: 
         Total momentum before collision = 4317 + 0 = 4317      gm-cm/sec 
         Total momentum after collision =     -560 + 4567.5 = 4007.5 gm-cm/sec 
         Difference = 309.5 gm-cm/sec      
      2nd attempt: 
    Total momentum before collision = 5500.0 + 0 = 5500.0   gm-cm/sec 
    Total momentum after collision = -463.94 + 5019.23 = 4555.29 gm-cm/sec 
    Difference = 944.71 gm-cm/sec 
   Inference: The difference of momenta is due to frictional forces.  
    

Experiment No. 8: 
      Verify the second condition of equilibrium using a suspended meter rod. 
 

Observations and Calculations: 
Position of center of gravity of meter rod = G =  50.1 cm 
                            Weight of the meter rod = w = 40 gm-wt 
               Axis of rotation = One end of meter rod = C = 0 .00 cm 

 
 
 
 

No. 
of 

obs. 

 
 

Forces 

 
 

Moment arm 

Torques about G  
 

      Στ  
= τ1+ τ2+τ3 

Counter 
Clockwise          
τ1=P x AG 

Counter 
clockwise  
τ2=Q x BG 

Clockwise  
τ3=F x CG P Q F = 

W+w 

CA CB CG 

gm-
wt 

gm-
wt 

gm-wt cm    cm  cm  gm-wt-cm gm-wt-cm gm-wt-cm gm-wt-cm 

1 30 30 20+40 35.
2 

66.
8 

50.
1 

30 x 
35.2 

=1056 

30 x 
66.8 

=2004 

60 x 
50.1 

=3006 

1056+200
4-

3006=54 
2 35 35 30+40  25.

4 
71.
2 

50.
1 

35 x 
25.4 
=889 

35 x 71.2  
=2492 

70 x 
50.1 

=3507 

889+249
2-

3507=126 
3 45 45 50+40 17.

9 
78.
2 

50.
1 

45 x 
17.9 

=805.5 

45 x 
78.2 

=3519 

90 x 
50.1 

=4509 

806+3519
-

4509=184 
 
Verification of  2nd  condition: 
Summation of all the torques is nearly equal to zero, so within the limits  of experimental error, Στ = 0 
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Experiment No. 9: 
     To study the fall of a body through a viscous medium and hence to deduce the coefficient 
      of viscosity of the medium. 
 
Observation and Calculations: 
 
Diameter of the ball = i)  1.52 cm      ii) 1.48 cm     iii) 1.50 cm 
Mean diameter = D = 1.50   cm 
Radius = r =  0.75 cm  = 0.0075  m 
Density of  glass ball = d = 1.36 x 103  kg/m3   
Density of glycerin = ρ = 1.23 x 103  kg/m3 ,   (at 20o ) 
                

No. 
of 

 obs. 

Distance of fall 
AB 

Time taken  
T 

Terminal velocity 
v 

η = 2  r2 g(ρ - d) 
9      v 

                m                  sec m/sec N s/m2 
1 0.14 0.78 0.18 0.776 
2 0.14 0.82 0.17 0.821 
3 0.14 0.74 0.19 0.720 

  

                                                           Mean η =     0.776 N s/m2   
 Experiment No. 10: 
      To determine Young’s Modulus of a wire by Searle’s apparatus. 
 
Observation and Calculations: 
      Length of the wire  = L = 398  cm 
      Diameter of the wire = d  
          i) .045 cm , ii) .055 cm,  
          iii) .065 cm, iv) .056 cm 
       Mean diameter  = d = 0.055  cm 
     Radius  = d/2 = r = .0275 cm 
Area of cross-section of the wire = a =  π r2  = .00238  cm2 
 

 
No. 
of 

obs. 

Loads 
added on 

the hanger 

Micrometer reading Elongation for 
1 kg 

l 
 

Load 
increasing 

Load 
decreasing 

Mean 

        Kg  mm mm mm   mm 
1 0 1.21 1.22 1.215  
2 1 2.11 2.15 2.13 0.915 
3 2 2.88 2.90 2.89 0.76 
4 3 3.71 3.78 3.745 0.855 
5 4 4.49 4.49 4.49 0.75 

                                   Mean elongation = l = 0.82  mm 
                                                                  = 0.082  cm 
Force = Mg = 1 x 1000 x 980 dynes 
   Young’s modulus = Y = MgL / al =   980000 x 398  =  23 x 1011 dynes / cm 
                                                              0.00238 x .082 
    Actual value = 19 x 1011  dynes/cm 
Percentage error =  Actual value – Calculated value x 100   
                                           Actual value 
                            = 19 x 1011 - 23 x 1011 x 100   =  21  % 
                                      19 x 1011   



127 
Experiment No. 11: 
   To find the moment of inertia of a fly-wheel. 
 
 

Observations & Calculations: 
 Diameter of the axle = i) 3.1 cm    ii) 3.0 cm    iii) 2.9 cm  
 Mean diameter  = 3.0 cm 

 Radius of the axle = r = 1.5 cm  
 

 
 

No. 
of 

obs 

Mass  
(hanger+
weights) 

 
Heigh

t 
 

String 
turns 
on the 
axle 

Rotation of 
the wheel 

N 

 
Time for N 
rotations  

             t 

ω = 
 4πN 

t 

I = 
N  m(2gh – r2 ) 
 N+n   ω2 

 
 m  h n 1 2 Mean 1 2 Mean 

     gm   cm     sec sec sec  rad/s gm-cm2 
1 150 121 14 19 17 18 4.3 4.1 4.2 53.82 6718.41 
2 160 121 14 22 23 22.5 4.5 4.6 4.55 62.11 5841.65 
3 140 120 15 18 17 17.5 4.2 4.1 4.15 52.96 6151.95 

 
 
                                                         Mean I =    6237.34  gm-cm2  

 

 
 
Experiment No. 12: 
        Determination of frequency of A.C.  by Melde’s apparatus. 
 
Observations and Calculations: 
                Length of the string =  500 cm 
                Mass of the string = 1.132  gm 
        Mass per unit length = m = 1.132 / 500 = 0.0022  gm 
          

 
No. 
of 

obs. 

No. of 
loops 

Distance 
between 

extreme nodes 

Length of 
each loop 

Total mass 
with hanger 

 
Tension 

 
 

ν = 1/2l (√T/m) 
P L l = L/p M T =  Mg 

  cm           cm  gm  dynes hertz 

1 4 97.5 24.37 60 58860 104.71 
2 3 87.0 29.0 80 78480 101.61 
3 3 96.0 32.0 100 98100 103.0 

                                                                             Mean ν = 103.1  hertz 
 
For transverse mode arrangement: 
                                         Frequency = ν = 103.1 /2 = 51.5   hertz 
Correct value of A.C. supply = 50 vib/sec or hertz 
 Percentage error =   50 – 51.5 x 100   = 3  % 
                                      50 
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Experiment No. 13(a): 
      Investigation of the law of length of stretched strings by sonometer. 
 

Observations and Calculations: 
   Stretching force including the hanger =  2.5 kg-wt 

No. 
of 

obs. 

Frequency Resonant length ν x l 
1 2 Mean:  l 

Hertz m   m m hertz-m 
1 512 0.09 0.091 0.09 46.08 
2 480 0.097 0.095 0.096 46.08 
3 384 0.12 0.122 0.121 46.47 

        Inference: Since ν x l is constant, the law of length is verified. 
 

Experiment No. 13(b): 
      Investigation of the law of tension of stretched strings by  sonometer. 
 

     Observations and Calculations: 
               Length of vibrating segment = 0.122 m 

No. 
of 

obs. 

Frequency Total load Tension  
√T 

 
ν /√T 1st 2nd Mean T = mg 

Hertz kg-wt kg-wt kg-wt Newtons 

1 512 1.5 1.51 1.5 14.7 3.83 133.7 
2 480 1.25 1.26 1.25 12.25 3.5 137.1 
3 384 0.89 0.90 0.89 8.72 2.95 130.2 

      Inference: Since ν /√T is constant, the law of tension is verified. 
 

Experiment No. 14(a): 
     To determine the wave length of sound in air using stationary waves and to calculate the 
      speed of sound by one resonance position and applying end correction. 
 

Observations and Calculations: 
  Internal diameter of the tube = i) 3.49 cm , ii) 3.42 cm , iii) 3.44 cm 
           Mean diameter = D = 3.44  cm 
          End correction = 0.3D = .3 x 3.44 = 1.03  cm 
          Room temperature = t =  31.5  oC 
 

No. 
of 

obs. 

Frequency Resonance position Length of resonating 
air column 

vt = νλ 
      = ν x 4l 

ν 1 2 Mean: L l = L + 0.3D 
Hertz cm   cm    cm cm cm/sec 

1 512 15.2 15.3 15.25 16.503 33798.1 

2 480 16.5 16.6 16.55 17.616 33823.3 

3 384 21.0 20.9 20.95 21.970 33745.7 
                               Mean vt = 33789.03  cm/sec 
Velocity of sound at 0 oC = vo = vt – 61t  
              or      vo  = 33789.03 – (61 x 31.5) = 31867.53  cm/sec 
                Actual value = 33200  cm/sec 
Percentage error =  Actual value – calculated value x 100   
                                                 Actual value 
                          =  33200 – 31867.5 x 100   =  4.01  % 
                                     33200 
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Experiment No. 14(b): 
     To determine the wave length of sound in air and  to calculate the speed of  sound by   
      using  resonance positions in stationary waves for both ends open. 
 
Observations and Calculations: 
 
              Room temperature = t = 31.5  oC 
  Internal diameters of the tubes ; 
    1st end  =  D1 = i) 2.41 cm , ii) 2.39 cm , iii) 2.40 cm 
           Mean diameter = D1 = 2.40  cm 
          2nd  end  =  D2 = i) 2.34 cm , ii) 2.35 cm , iii) 2.36 cm 
           Mean diameter = D2 = 2.35  cm 
   End correction = 0.3D1 + 0.3 D2  = .3 (D1+D2)  = .3D =  1.43  cm 
 

.No

.of  
obs 

Frequency Resonance length Corrected  
length  

 
λ = 2l 

vt = fλ 
      = 2f l 

F 1 2 Mean: L l = L + 0.3D 
Hertz cm  cm    cm cm  cm/sec 

1 512 31.62 31.60 31.61 33.03 66.06 33825 
2 480 33.77 33.73 33.75 35.19 70.37 33778 
3 384 42.65 42.63 42.64 44.07 88.15 33850 

   
   Inference: Frequency and wavelength are inversely proportional to each other.                                
                                             Mean vt = 33817.67 cm/sec 
        Velocity of sound at 0 oC = vo = vt – 61t =  
                                           = 33817.67 – (61x31.5) = 31896.17 cm/sec 
             Actual value = 33200 cm/sec 
 
  Percentage error =  33200  – 31896  x 100  = 3.9  % 
                                     33200 
 
 

Experiment No. 15: 
       To determine the focal length of a convex lens by displacement method. 
 
 
Observations and Calculations: 
Approximate focal length = F = 10 cm 
Length of knitting needle = l1 = 30 cm 
Distance between two needles = l2 = 29.3 cm 
Index correction for the needles = l1 – l2 = 0.7 cm 
 

 
No. 
of 

obs. 

Positions  of  
 

d = L2 – L1 

Distance,  l 
(between O & I) 

 
 

f = (l2 – d2 ) /4l 
Object 
needle 

Image 
needle 

 
Lens Observed Corrected 

O I L1 L2 l′ L 
cm  cm    cm   cm cm cm  cm cm 

1 17.9 68.8 50 36.8 13.2 50.9 50.2 11.8 
2 19 68.9 50 40.5 9.5 49.9 49.2 12 
3 20 69.4 50 45.8 4.2 49.4 48.7 12.2 

                                                                                          Mean f = 12.0  cm 
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Experiment No. 16(a): 
     To determine the focal length of a concave lens by using a concave mirror. 
 
 
Observations and Calculations: 
 
Approximate focal length of concave mirror = F = 20 cm 
Length of knitting needle = x = 30 cm 
Distance between needle and mirror = y = 30.4 cm 
Distance between needle and lens = z = 30.3 cm 
Index correction for concave mirror = x - y = - 0.4 cm 
Index correction for concave lens = x - z =  - 0.3 cm 
Position of the mirror  = M = 10 cm 
 

 
No. 
of 

obs. 

Position of Observed Corrected  
f =   p x-q 

         p+(-q) 
 

Needle  at Lens Needle at p′ q′  
p 

 
Q C L O OL CL 

cm     cm cm       cm cm cm    cm cm 

1 28.5 18.9 44.3 25.4 9.6 25.0 9.3 - 14.8 
2 28.0 18.7 43.1 24.4 9.3 24.0 9.0 - 14.4 
3 29.0 19.2 45.6 26.4 9.8 26.0 9.5 - 14.96 

 
                                                        Mean f = -14.7 cm 
 
 
Experiment No. 16(b): 
       To determine the focal length of a concave lens by using a convex lens. 
 
 
Observations and Calculations: 
Approximate focal length of convex lens = F = 20 cm 
Length of knitting needle = x = 30 cm 
Distance between concave lens  and image needle = y = 30.4 cm 
Index correction for p  = x - y = - 0.3 cm 
Index correction for q  = x - z =  - 0.4 cm 
 
 

 
No. 
of 

obs. 

Position of Observed Corrected  
f =   p x-q 

         p+(-q) 
 

Needle  
at 

Convex 
lens  

Concave 
lens 

Needle at p′ q′  
p 

 
q 

O L1   L I I′  LI LI′  
cm cm   cm    cm    cm cm cm cm cm cm 

1 28.5 18.9 34.7 44.3 60.1 9.6 25.4 9.3  25.0 - 14.8 
2 28.0 18.7 33.8 43.1 58.2 9.3  24.4 9.0  24.0 - 14.4 
3 29.0 19.2 35.8 45.6 62.2 9.8  26.4 9.5  26.0 -14.96 

 
                                                        Mean f = -14.7 cm 
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Experiment No. 17(a): 
      To find the refractive index of the material of a prism using  spectrometer. 
 

Observations and Calculations: 
Least count of the spectrometer  = 1.5 cm  
  
 Table for angle of the prism A: 
 

No. 
of 

obs. 

Telescope reading Difference 
= 2A 

Angle 
A 

Left Right 

1 6° 16′ 00″ 66° 15′ 30″ 59° 59′ 30″ 29° 59′ 45″ 

2 10° 18′ 30″ 70° 19′ 00″ 60° 00′ 30″ 30° 00′ 15″ 

3 7° 14′ 00″ 67° 14′ 30″ 60° 00′ 30″ 30° 00′ 15″ 
             Mean angle of the prism A =  60° 00′ 05″  = 60°  
 
Table for the angle of Minimum Deviation, Dm : 
 

No. 
of 

obs. 

Min. Deviation 
reading 

 
Direct reading 

Difference 
= Dm 

1 70° 11′ 30″ 30° 33′ 00″ 39° 38′ 30″ 

2 75° 12′ 00″ 35° 14′ 30″ 39° 57′ 30″ 

3 73° 11′ 30″ 33° 21′ 00″ 39° 50′ 30″ 
                                                  Mean Dm = 39° 48′ 30″ =  39.81° 
        Index of refraction =  sin (A + Dm) / 2  =   sin(60 + 39.81) /2    =  1.53 
                                                sin A /2                     sin (60 / 2) 
 
Experiment No. 17(b): 
           To find the refractive index of the material of a prism using a laser. 
    

 Observations and Calculations: 
    Table for angle of the prism A: 

Laser pointer at From geometry  
of the figure 

 
Angle of prism 

Left side Right side 

L1  L2  R1  R2  2A A 
 cm cm cm  cm Degrees Degrees 
22.5 27.3 49.5 61.3 30.01 60.0 

                                                  A =  60.0°  
  Table for the angle of Minimum Deviation, Dm : 
 

Laser pointer at From geometry      
of the figure Incident light Refracted light  

I1  I2  R1  R2  Dm  
cm cm Cm   cm     degrees 

42.4 37.3 77.1 65.2 39.5 
                                                         Dm = 39.5°  
                                                      
        Index of refraction =  sin (A + Dm) / 2  =   sin(60 + 39.5) /2  =  1.52  
                                                sin A /2                     sin (60 / 2)    
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Experiment No. 18: 
      To find the refractive index of the material of a prism by critical angle method. 
 
 
 
   Observations and Calculations: 
 
 
                             

No. 
of 

obs. 

∠ PMQ Critical Angle 
= ½  ∠ PMQ 

  degrees degrees 
1 81 40.5 

2 79 39.5 

3 80 40 

         
                       Mean critical angle = C = 40o 
 
 
   Refractive index of glass = n = 1/sinC =  1/ sin40 =  1.5 
 
 
 
 
Experiment No. 19: 
        To find the refractive index of a liquid, using a concave mirror. 
 
 
 
        

Observations and Calculations: 
 
   Approximate focal length of the concave mirror =  25  cm 
 
 
        

No. 
of 

obs. 

Height of the needle above the liquid surface, 
after removing the parallax 

 
n = h1 
      h2 Without liquid, h1 With  liquid, h2 

               cm cm  
1 25.4 19.1 1.329 
2 25.2 18.9 1.333 
3 25.5 19.1 1.314 

                    
 
                       Mean refractive index of the liquid (water) = n = 1.325 
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Experiment No. 20: 
     To determine the wavelength of sodium light by Newton’s rings. 
 

Observations and Calculations: 
Least count of spherometer = 0.01 mm 
Mean distance between the two legs = l 
Reading of spherometer on convex surface = 
Reading of spherometer on plane surface = 
                    Difference = h 
Radius of curvature = R =  l2 /6h  + h /2  = 524 cm 
Least count of the microscope = 0.005 cm 
Eyepiece adjusted so that 100 scale division = 5 mm 
              ∴     each division =  x = .05 mm 
        eyepiece scale division = y 
No. 
of 

obs. 

Ring No. 
 

Microscope reading Diameter 
y x x  

Square of 
diameter 

λ =   Dn
2 - Dm

2  
       4(n –m)R 

  (cm) N Left  Right   mm mm2 

1 8th  22 78 56x.05=2.8 7.84 D102 – D82 = 4222 x 10-8 

       4(2)524 
2 10th   19 81 62x.05=3.1 9.61 D122 – D102 = 5128 x 10-8 

     4(2)524 
3 12th  16 84 68x.05=3.4 11.56 D142 – D122 = 5081 x 10-8 

      4(2)524 
4 14th  13 87 74x.05=3.7 13.69  

                                                        Mean λ = λ1 + λ2 +λ3   =    4810 x 10-8 cm 

                                                                   3        
                              Actual value of λ = 5896 x 10-8 cm 
Percentage error =    Actual value – Calculated value x 100   =   …… % 
                                                  Actual value 
Experiment No. 21(a): 
        To determine the wavelength of sodium light by diffraction grating using spectrometer. 
 

Observations and Calculations: 
Least count of the spectrometer = 1.5 cm 
No. of lines on the grating = n = 2400 line/inch 
No. of lines per centimeter on the grating = n1 /2.54 = n 
 Grating element = d = 1/n = 2.54 /2400 = 1058 x 10- 6 

No. 
of 

obs. 

Order of 
spectrum 

Telescope reading 
Angle of diffraction 

λ  = (a + b) sinθ 
n Right Left  

N R L 2θ = L - R θ Sin θ cm 

1 In=1 17o16′30″ 23o51′00″ 6o34′30″ 3o17′15″ 0.0573 6067 x 10-8 

2 IIn=2 13o55′30″ 27o9′00″ 13o13′30″ 6o30′45″ 0.1151 6091 x 10-8 

                       Mean λ = 6067 x 10-8  cm  
     Actual wavelength =  5890 x 10-8  cm 
Percentage error =    Actual value – Calculated value x 100    
                                                  Actual value 
                           =   5890 – 6079 x 100   =   3.2 % 
                                       5890 
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Experiment No. 21(b): 
      To determine the wavelength of laser light by diffraction grating using a laser. 
 
Observations and Calculations: 
 
No. of lines on the grating = n = 2400 line/inch 
No. of lines per centimeter on the grating = n1 /2.54 = n 
Grating element = d = 1/n = 2.54 /2400 = 1058 x 10- 6 
 

 
No. 
of 

obs. 

Order   
of 

spectrum 

Distance 
Angle of diffraction 
  tan-1 OL / OC =  θL  &  tan-1 OR / OC =  θR   

 
λ  = d sinθ 

      n 
 normal  Left Right 

OC OL OR θL  θR  θav    sin θav  
N     cm    cm cm degrees degrees degrees  cm 

1   In=1 246.7 14.1 14.2 3.27o  3.29o 3.28o 0.057 6055 x 10-8 

2 257.3 16.5 16.4 3.67o 3.65o 3.66o .064 6756 x 10-8  

1 IIn=2 243.2 28.0 27.9 6.57o 6.54o 6.56o 0.114 6041 x 10-8 

2 215.5 27.8 27.7 7.35o 7.32o 7.34o 0.128 6755 x 10-8  

 

                      Mean λ = 6402 x 10-8  cm  
     Actual wavelength =  6800 x 10-8  cm 
Percentage error =    Actual value – Calculated value x 100    
                                                  Actual value 
                           =   (6800 – 6402) 10-8  x 100   =   5.8 % 
                                       6800 x 10-8  
 
Experiment No. 22: 
       To measure the diameter of a wire or hair using laser. 
    
 
Observations and Calculations: 
 
Wave length of laser light = λ = 6800 x 10-8 cm 
 

 
No. 
of 

obs. 

Order   
of 

spectrum 

Distance 
Angle of diffraction 
  tan-1 OF / OC =  θ1  &  tan-1 OS / OC =  θ2   

 
d =  nλ   

       sinθ 
 normal  First  Second 

OC OF OF θ1 θ1  θav    sin θav  
N cm    cm cm degrees degrees degrees   cm 

1   In=1 230 3.1 3.1 0.77o  0.77o 0.77o .0134 .0049 

2 255 3.4 3.4 0.76 0.76 0.76 .0133 .0051 

1 IIn=2 OC OS OS θ2 θ2  θav    sin θav  .0050 
230 6.3 6.3 1.57o 1.57o 1.57o .0274 

2 255 7.0 7.1 1.57 1.59 1.58 .0276 .0049 

 
                      Mean d =  = .004975 = 4975 x 10-6  cm  
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Experiment No. 23: 
     Setting up a telescope and determination of its magnifying power and length. 
 

Observations and Calculations: 
Approximate focal length objective  = Fo  = 20 cm 
Approximate focal length eyepiece = Fe = 10 cm 
Length of knitting needle = l1 = 30 cm 
Distance between two needles = l2 = 29.3 cm 
Index correction for the needles = l1 – l2 = 0.7 cm 

 
No. 
of 

obs. 

Positions  of  
 

 D = L2 – 
L1 

Distance,  l 
(between O & I) 

 
 

f = (l2 – d2 ) /4l 
Object 
needle 

Image 
needle 

 
Lens Observed Corrected 

O I L1 L2 l′          L 
cm  cm cm cm cm cm  cm cm 

Ey
e-

pi
ec

e 17.9 68.8 50 36.8 13.2 50.9 50.2 11.8 
19 68.9 50 40.5 9.5 49.9 49.2 12 
20 69.4 50 45.8 4.2 49.4 48.7 12.2 

O
bj

e-
  

ct
iv

e 12 88.3 76 68.3 7.7 76.3 77.0 19.1 
6 79.3 72 61.2 10.8 73.3 74.0 18.1 
18 92.2 73 64.4 8.6 74.2 74.9 18.5 

                                               Mean focal lengths :     fo  = 18.6  cm    &   fe  =  12.0 cm                                      
                                   Magnifying power of the telescope = fo /fe   = 1.55 
                                   Length of the telescope = fo + fe =  30.6  cm 
 

Experiment No. 24: 
   To find the coefficient of linear expansion of the material of a rod by Pullinger’s apparatus. 
 

Observations and Calculations: 
Initial length of the rod = L = 100 cm 
Initial temperature of the rod = t1  =  32 oC 
Final temperature of the rod = t2  = 98 oC 
Rise in temperature = t2 – t1 = t = 66 oC 
Pitch of the spherometer = 0.5 mm 
No. of divisions of the circular scale = 100 
Least count of the spherometer = 0.005 mm 
                            Table for Spheromaeter: 

No. of 
obs. 

Initial reading 
(with cold water) 

Final  reading 
(when  steam is passed) 

Increase in length 
(Expansion) 

               mm  mm                   mm 
1 1.45 1.56 0.11 
2 1.25 1.37 0.12 
3 1.35 1.47 0.12 

                                           Mean expansion = ∆ l = 0.1166 mm 
               Coefficient of linear expansion: 
                                            α =        ∆l  .   =      0.1166    =  17.66 x 10-6  oC-1  
                                                     L x ∆t            100x66 
     Correct value  (for brass)  = 19 x 10-6  oC-1         
         Percentage error =  7.02  %  
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Experiment No. 25: 
         To measure the mechanical equivalent of heat by electrical method. 
 
Observations and Calculations: 
 
Specific heat of copper calorimeter = c1 = 0.095 cal/gm oC 
Mass of calorimeter + stirrer = m1 = 80 gm 
Mass of calorimeter + stirrer + water = m2 = 125 gm 
Mass of water = m2  – m1  = m = 45 gm 
Specific heat of water = c =  1.0 cal/gm oC  
Initial temperature of water = T1 = 29 oC 
Final temperature of water = T2 =34.5 oC 
Rise in temperature = ∆T = T2 – T1 = 5.5 oC 
Current from ammeter = I = 1.0 amp 
Voltage from voltmeter = V = 5.3 volts 
Time for which current flows =  t = 4 min = 240 sec 
Mechanical equivalent of heat = J =        V I t        . =  =        5.3x1x240      .        
                                                            (mc + m1 c1) ∆T    (45x1 + 80x0.095) 5.5 
 
                                                      =  4.397 joules/cal 
                                                      =  4.3 x 107  ergs/cal 
 
               Actual value = 4.2 x 107 ergs/cal  
                Percentage error =  4.7   %  
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