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Course Title : Mathematical Physics I 
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The figures in the margin indicate full marks. 

  Candidates are required to give their answers in their own words 
as far as practicable. 

Section-I 

 1. Answer any five questions of the following: 1×5=5 

   (a) Find a vector perpendicular to both = 2 ̂ − ̂ − 4  and = 3 ̂ − ̂ − .  

   (b) Sketch = Constant surface in spherical polar co-ordinate system.  

   (c) If = −∇ ,  is the scalar function, then find ∮ .  if C is any simple closed curve.  

   (d) Find the value of (	 , 	).  

   (e) Determine the integrating factor for the differential equation 	 − 	 = 0. 
   (f) State the condition for which =  is a regular singular point of the differential equation ( ) + ( ) + ( ) = 0.  

   (g) By using Rodrigue’s formula for Legendre’s polynomial, show that  ( ) = (3 − 1).  

   (h) Form the differential equation by eliminating the arbitrary function f and g from = ( + ) + ( − ).  

Section-II 

 
 2. Answer any two questions of the following:  5×2=10 

    (a) For a solenoidal vector , show that ∇ × ∇ × ∇ × ∇ × = ∇ .  

   (b) Prove that ∇  points in the direction of maximum rate of increase of the scalar point function ( , , ).  3+2=5  

 3. Represent the vector = ̂ − 2 ̂ +  in cylindrical co-ordinate system. 5 

 4. Solve: + 4 = sin .  5 

 5.  (a) Prove that ( ) − ( ) = ( ) 
   (b) Prove that Γ = √ .  3+2=5 
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Section-III 

       Answer any one question. 10×1=10 

 6.   (a) Write down the two-dimensional Laplace’s equation in polar co-ordinate.  

   (b) Find the general solution of the above equation by the method of separation of variables. 

   (c) Prove that β( , ) × β + , + = (2) .		 2+5+3=10 

 7.   (a) Evaluate A.  along the curve + = 1, = 1 in the positive direction from (0, 1, 1) 

to (1, 0, 1) if = ( + 2 ) ̂ + ̂ + ( + 2 ) . 

   (b) Find the acute angle between the surfaces = 3 +  and 3 − + 2 = 1.	 at the 
point (1, –2, 1). 

   (c) Evaluate: div	  4+4+2=10 

 

__________ 
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Section – I 

 1. Answer any five questions: 1×5=5 

   (a) What is meant by stable equilibrium? 

   (b) State the work-kinetic energy theorem. 

   (c) Which force is responsible for keeping an artificial satellite in its specified orbit?  

   (d) How does the co-efficient of viscosity of liquid depend upon the temperature? 

   (e) How does the length of the year of a planet depend upon its distance from the sun? 

   (f) Write down the expression of the acceleration of a particle moving in a central force field. 

   (g) What is Galilean invariance? 

   (h) Write down the perpendicular axis theorem for a plane laminar body. 

Section – II 

       Answer any two questions. 5×2=10 

 2. A sphere of mass M and radius r is rolling down freely, without slipping, along a plane inclined at 
an angle θ with the horizon. Show that the acceleration of the sphere is given by the equation. 

  =   

  when  = acceleration due to gravity 

  and    = radius of gyration  5 

 3. A force is given by = 2 + ̂ + ̂ + 2  Newton. Show that it is a conservative force 
field. Calculate the amount of work done by the force is moving a particle from (0, 1, 2) to 
(5, 2, 7).    3+2=5  

 4. A particle of unit mass moves according to the equation = ̂ 2 + 3 + ̂5 + . Find the 

force acting on it, torque  and angular momentum  about the origin. Hence verify =   
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 5.  (a) Write down the general differential equation of motion under central force field.  

   (b) The motion of a particle under the influence of a central force is described by = θ.  

    Find the expression for force. 1+4=5 

Section – III 

       Answer any one question. 10×1=10 

 6.  (a) Deduce Poiseuille’s equation for the rate of steady flow of liquid through a narrow tube 
clearly mentioning the conditions to be satisfied for the deduction of the equation.    

   (b) What are the limitations of the equation? 

   (c) A large bottle is fitted with a siphon made of capillary glass tube. Compare the times taken to 
empty the bottle, when it is filled with water and petrol of specific gravity 0·8. The 
co-efficient of viscosity of water and petrol are 0·01 and 0·02 poise respectively at the given 
temperature. 5+2+3=10 

 7.  (a) Prove that the total angular momentum of a system of particles about any point ‘O’ equals the 
angular momentum of the total mass assumed to be located at the centre of mass plus the 
angular momentum about the centre of mass.     

   (b) State the postulates of the special theory of relativity. 

   (c) If  is the rest volume of a cube of side , then show that 1 −  is the volume viewed 
from a reference from moving with uniform velocity  in a direction parallel to an edge of the 
cube. Here β =  ,  is the speed of light.  5+2+3=10 

  

__________ 
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øé¬Ì õ∂±ôL√¶ö ¸—‡…±&ø˘ √õ∂Àùüı˛ ¬Û”Ì«˜±ÀÚı˛ øÚÀ«˙fl¬/
¬Ûı˛œé¬±Ô«œÀı˛ ˚Ô±¸y¬ı øÚÀÊı˛ ˆ¬±¯∏±˚˛ Î¬◊Mı˛ øÀÓ¬ ˝Àı/

Section-I

1. Answer any five questions: 1×5=5

Œ˚ Œfl¬±ÀÚ± ¬Û“±‰¬øÈ¬¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) Write down the dimension of free space permittivity (0).

˙”Ú… ˜±Ò…À˜ Ó¬øh¬»Àˆ¬…Ó¬±ı˛ ˜±S± Œ˘À‡±/

(b) What is the value of · r
 

?

·
 r -¤ı˛ ˜±Ú fl¬Ó¬∑

(c) Write down the differential equation of simple harmonic motion.

¸ı˛˘ Œ±˘·øÓ¬ı˛ ’ıfl¬˘ ¸˜œfl¬ı˛ÌøÈ¬ Œ˘À‡±/

(d) Write down the difference between Newton’s relativity and Einstein’s relativity.

øÚÎ¬◊È¬ÀÚı˛ ’±À¬Ûøé¬fl¬Ó¬±ı± ¤ı— ’±˝◊Ú¸È¬±˝◊ÀÚı˛ ’±À¬Ûøé¬fl¬Ó¬±ı±Àı˛ ˜ÀÒ… ˜”˘ ¬Û±Ô«fl¬… fl¬œ∑

(e) A particle is executing simple harmonic motion with frequency ‘f’. Write down the

frequency of change of its maximum kinetic energy.

¤fl¬øÈ¬ fl¬Ì± ‘f’ fl¬•Û±—Àfl¬¬ ¸ı˛˘À±˘·øÓ¬ÀÓ¬ ’±Àj±ø˘Ó¬ ˝ÀBÂ/ fl¬Ì±øÈ¬ı˛ ¸Àı«±B‰¬ ·øÓ¬˙øMêı˛ ¬Ûøı˛ıÓ«¬ÀÚı˛
fl¬•Û±—fl¬ fl¬Ó¬∑

(f) Write down Stoke’s theorem.

Œà¬±flƒ¬À¸ı˛ Î¬◊¬Û¬Û±…øÈ¬ Œ˘À‡±/

(g) A thin wire and a thick wire of same length are made of same material. Which one will

have more torsional rigidity?

¤fl¬øÈ¬ ¸è Ó¬±ı˛ ¤ı— ¸˜ÕÀ‚«…ı˛ ¤fl¬øÈ¬ Œ˜±È¬± Ó¬±ı˛ ¤fl¬˝◊ Î¬◊¬Û±±ÀÚ ΔÓ¬øı˛/ Œfl¬±Ú Ó¬±Àı˛ ı…ıÓ«¬ ‘IˇÓ¬± Œıø˙
¤ı— Œfl¬Ú∑

SH-I/Physics/103GE-1(T)/19

10456-SH-I-PHS.-103GE-1(T)-19-M

10456 Please Turn Over



(h) An electric dipole of moment p


is kept in an electric field E


. What is the magnitude

and direction of the torque acting on the dipole?

p  w±˜fl¬ ¸•Ûiß ¤fl¬øÈ¬ Ó¬øh¬» øZÀ˜è E


 õ∂±ıÀ˘…ı˛ Ó¬øh¬»Àé¬ÀS ’±ÀÂ/ øZÀ˜èÀÓ¬ ¸‘©Ü È¬Àfl«¬ı˛ ˜±Ú ¤ı—

’øˆ¬˜≈‡ fl¬œ∑

Section-II

Answer any two questions: 5×2=10

Œ˚ Œfl¬±ÀÚ± ¬≈øÈ¬¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

2. What do you mean by conservative force field?

Show whether the force field 
2 2ˆˆ ˆ2 ( ) (2 )    


F i xz j x y k z x  is conservative or

non-conservative. 1+4=5

¸—ı˛é¬œ Œé¬S ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑

Œé¬S ı˘ 
2 2ˆˆ ˆ2 ( ) (2 )    


F i xz j x y k z x  ¸—ı˛é¬œ Ú± ’¸—ı˛é¬œ Ó¬± õ∂˜±Ì fl¬Àı˛ Œ‡±›/

3. Distinguish between normal stress and shearing stress.

Find out an expression of elastic potential energy per unit volume of a wire in case of  its

longitudinal strain. 2+3=5

’øˆ¬˘•§ ¬Ûœh¬Ú ¤ı— fl‘¬ôLÚ ¬Ûœh¬ÀÚı˛ ˜ÀÒ… ¬Û±Ô«fl¬… Î¬◊À{°‡ fl¬Àı˛±/ ’Ì≈Õ‚«… øıfl‘¬øÓ¬ı˛ Œé¬ÀS Œfl¬±ÀÚ± ø¶öøÓ¬¶ö±¬Ûfl¬ Ó¬±Àı˛ı˛
¤fl¬fl¬ ’±˚˛Ó¬ÀÚ ¸ø=¬Ó¬ ˙øMêı˛ ¬Ûøı˛˜±ÀÌı˛ ı˛±ø˙˜±˘± øÚÌ«˚˛ fl¬Àı˛±/

4. What do you mean by intensity of wave. On which factors does it depend? What is the difference

between bel and decibel? What is the intensity of a 60 dB sound? 1+1+1+2=5

Ó¬ı˛Àºı˛ Ó¬œıËÓ¬± ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑ ¤øÈ¬ Œfl¬±Ú Œfl¬±Ú øı¯∏À˚˛ı˛ ›¬Ûı˛ øÚˆ«¬ı˛ fl¬Àı˛∑ Œı˘ ¤ı— ŒÎ¬ø¸ÀıÀ˘ı˛ ˜ÀÒ…
¬Û±Ô«fl¬… fl¬œ∑ ¤fl¬øÈ¬ 60 dB ˙Àsı˛ Ó¬œıËÓ¬± fl¬Ó¬ ˝Àı∑

5. Prove that in central force field motion the angular momentum and areal velocity is

constant. 2+3=5

¬õ∂˜±Ì fl¬Àı˛± Œfl¬fœ˚˛ ı˘ Œé¬ÀS ·øÓ¬˙œ˘ fl¬Ì±ı˛ Œfl¬ÃøÌfl¬ ˆ¬ı˛Àı· › Œé¬Sœ˚˛ Œı· ÒËnıfl¬ Ô±Àfl¬/

Section-III

Answer any one question: 10×1=10

Œ˚ Œfl¬±ÀÚ± ¬¤fl¬øÈ¬¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

6. Write down the definition of gravitational potential and field. Find out an expression of

gravitational potential at an external and internal point due to a solid spherical body.   1+1+(3+5)=10

˜˝±fl¬¯π˚˛ øıˆ¬ı ¤ı— õ∂±ıÀ˘…ı˛ ¸—:± Œ˘À‡±/ ¤fl¬øÈ¬ øÚÀı˛È¬ Œ·±˘Àfl¬ı˛ èÚ Œ·±˘Àfl¬ı˛ ı±˝◊Àı˛ ¤ı— øˆ¬Ó¬Àı˛ı˛ Œfl¬±ÀÚ±
øıj≈ÀÓ¬ ˜˝±fl¬¯π˚˛ øıˆ¬ı øÚÌ«˚˛ fl¬Àı˛±/
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7. (a) Write down the properties of electric lines of forces.

Ó¬øh¬» ı˘Àı˛‡±ı˛ Ò˜«&ø˘ Œ˘À‡±/

(b) Show that the electric lines of forces falls on an equipotential surface normally.

Œ‡±› Œ˚ Ó¬øh¬» ı˘Àı˛‡±&ø˘ ¸˜øıˆ¬ı Ó¬˘Àfl¬ ˘•§ˆ¬±Àı ¶Û˙« fl¬Àı˛/

(c) What is the unit of electric dipole moment? Is it a scalar or vector quantity?

Ó¬øh¬» øZÀ˜èı˛ ¤fl¬fl¬ fl¬œ∑ ¤øÈ¬ Œˆ¬"ı˛ Ú± Œ¶®˘±ı˛ ı˛±ø˙∑

(d) Find out an expression of electric field intensity at a point on the perpendicular bisector

of an electric dipole. 2+2+2+4=10

Ó¬øh¬» øZÀ˜èı˛ ˘•§ ¸˜øZ‡G¬Àfl¬ı˛ Î¬◊¬Ûøı˛¶ö Œfl¬±ÀÚ± øıj≈ÀÓ¬ Œé¬Sõ∂±ı˘… øÚÌ«˚˛ fl¬Àı˛±/

___________
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˜!Çþ” ²Ìyhsýßi ¤‚‡Äy=!¡ þ›)”Åôyl !löì˜Å¢†þÐ 
þ›îû#ÇþyíÅ#öì˜îû ëíy¤½þî !löì?îû èþy£ìyëû ’þz_îû !˜öì•þ ¥öìîÐ 

 1. Answer any five questions: 1×5=5 

  öë ö†þyöìly ›„y‹þ!Øþ ²ÌöìÙÀîû ’þz_îû ˜yGé/ 

   (a) Find the value of −5 ̂. ( × ̂).  

    −5 ̂. ( × ̂)éŸé~îû ôyl †þ•þÚ 
   (b) What is conservative force?  

    ¤‚îûÇþ# î¡ †þyöì†þ îöì¡Ú 

   (c) Define: (i) radius of gyration and (ii) angular Momentum.  

    ¤‚Kþy ö¡öì‡y / (i) ‹þe«ˆ!•þîû îÄy¤y™Å  (ii) ö†þï!”†þ èþîûöìîˆ 

   (d) What is escape velocity?  

    ô%!_«öìîˆ †þyöì†þ îöì¡Ú 
   (e) Write the dimensional formulae of Young's modulus.  

    ¥zëû‚éŸé=”yöìBþîû ôye#ëû ¤‚öì†þ•þ!Øþ ö¡öì‡yÐ 

   (f) What is beat frequency?  

    ßºîû†þÁ› ¤‚‡Äy †þyöì†þ îöì¡Ú 

   (g) What is meant by electrical-dipole?  

    •þ!’þüêéŸé!möìôîû& î¡öì•þ †þ# öîyöìVþyÚ 

   (h) Write down the relation between the torque and angular acceleration.  

    Øþ†Åþ G ö†þï!”†þ cîûöì”îû ôöì™Ä ¤Á›†Åþ!Øþ ö¡öì‡yÐ 

Answer any two questions: 5×2=10 

öë ö†þyöìly ˜%!Øþ  ²ÌöìÙÀîû ’þz_îû ˜yGé/ 

 2.  (a) State the characteristics of S.H.M. 2 

    ¤îû¡ ö˜y¡ˆ!•þîû ÷î!¢ÜTÄ=!¡ ö¡öì‡yÐ 

   (b) Is = Sin + Cos  an equation of SHM? If so, find the time period and amplitude. 3 

    = Sin + Cos 	!†þ ¤îû¡ ö˜y¡ˆ!•þîû ¤ô#†þîû”Ú ë!˜ ¥ëû •þöìî ~îû þ›ëÅyëû†þy¡ G !îhßìyîû !l”ÅÅëû †þöìîûyÐ 
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 3.  (a) State Stoke’s theorem in vector analysis. 2 

     öèþQîû !îöìÙÕ£öìì” öÞØþy†þ¤ ’þzþ›þ›y˜Ä !îî,•þ †þöìîûyÐ 
   (b) Find the area of a triangle whose base is given by ( ̂ + ̂ + ) and one of the other two sides 

by (2 ̂ + 3 ). 3 

     öë !eè%þöì?îû è)þ!ô ( ̂ + ̂ + ) öèþQîû myîûy ~î‚ ~†þ!Øþ îyà (2 ̂ + 3 ) öèþQîû myîûy ²Ì†þy!¢•þ ¥ëû •þyîû 
öÇþeæþ¡ !l”Åëû †þöìîûyÐ 

 4. Derive the formula for the variation of the mass of a particle with its velocity using Lorentz 
transformation. 5 

  ¡öìîûO þîû*þ›yhsýîû ¤ô#†þîû” îÄî¥yîû †þöìîû †þ”yîû ˆ!•þöìîöìˆîû ¤yöìí èþöìîûîû þþ›!îûî•Åþöìlîû îûy!¢ôy¡y !l”Åëû †þöìîûyÐ 
 5.  (a) What is meant by capacitance of a conductor?  2 

    ö†þyöìly þ›!îûîy¥#îû ™yîû†þc î¡öì•þ †þ# öîyVþyëûÚ 
   (b) Deduce an expression for the capacitance of a parallel plate capacitor with dielectric. 3 

     þ›îûy÷ìî˜%Ä!•þ†þ ßÔyîë%_« ¤ôyhsýîûy¡ þ›y•þ ™yîûöì†þîû ™yîû†þc !l”Åëû †þöìîûyÐ 

Answer any one questions: 10×1=10 

þ!löì‹þîû þ²ÌÙÀ=!¡ öíöì†þ öë ö†þyöìly ~†þ!Øþ ²ÌöìÙÀîû ’þz_îû ˜yGé/ 

 6.  (a) Find an expression for the work done in stretching a wire and hence find the energy per unit 
volume of the wire.  5 

    ~†þ!Øþ •þyöìîûîû !î†,þ!•þîû ˜îû&l †,þ•þ†þyöìëÅîû îûy!¢ôy¡y !lîû&þ›” †þöìîûy ~î‚ ²Ì!•þ ~†þ†þ xyëû•þöìl ¤!Méþ•þ ¢!_« †þ•þ ¥ëû 
ö˜‡yGÐ 

   (b) The modulus of rigidity and Poisson’s ratio of the material of a wire 2·87 × 10
11

 dynes/sq.cm. 
and 0·379 respectively. Find out the value of Young’s modulus. 3 

   ~†þ!Øþ •þyöìîûîû ’þzþ›y˜yöìlîû ˜,“þü•þy =”yBþ G öþ›yëûyöì¤„yîû xl%þ›yöì•þîû ôyl ëíye«öìô 2·87 × 10
11

 dynes/sq.cm ~î‚ 
0·379– ~îû ¥zëû‚éŸé=”yöìBþîû ôyl îyîû †þöìîûyÐ 

   (c) Show that the value of Poisson’s ratio lies between –1 and . 2 

     ²Ìôy” †þöìîûy öë– þ›ëû¤l xl%þ›yöì•þîû ôyl   ~î‚ –1 ~îû ôöì™Ä íyöì†þÐ 

 7.  (a) Show that, = (3 + ) ̂ + ̂ + 2  is a conservative vector field. 3 
     ö˜‡yG öë = (3 + ) ̂ + ̂ + 2   öèþQîû öÇþe!Øþ ¤‚îûÇþ#Ð 

   (b) Write down the Gauss’s divergence theorem and apply the theorem to calculate the surface 

integral 	 + 	 + , where, S is the surface of the sphere + + = 4. 4 

   ˆy’þzöì¤îû ’þy¥zèþyîûöì?ª ’þzþ›þ›y˜Ä!Øþ !îî,•þ †þöìîûy ~î‚ ~!Øþ ²Ìöìëûyˆ †þöìîû •þ¡ ¤ôy†þ¡ 	 + 	 +
 éŸé~îû ôyl !l”Åëû †þöìîûy– öë‡yöìl S ~†þ!Øþ öˆy¡†þ + + = 4éŸé~îû •þ¡ !löì˜Å¢ †þöìîûÐ 

   (c) Find the value of P for which the vectors, = 2 ̂ + ̂ + 2 , = 3 ̂ + ̂ + 2  and = 2 ̂ +2 ̂ + 4  are coplanar. 

    PéŸé~îû ö†þyl ôyöìlîû ?öìlÄ = 2 ̂ + ̂ + 2 , = 3 ̂ + ̂ + 2 	~î‚ = 2 ̂ + 2 ̂ + 4   öèþQîû !•þl!Øþ 
~†þ•þ¡#ëû ¥öìîÚ  3 

__________ 
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Group – A 

 1.  (a)  (i) Convert (19·25)10 into binary. 

     (ii) What are the different schemes of representing signed integers. 2+2=4 

   (b)  (i) What is the need of Floating point numbers? 

     (ii) Schematically show the different part of 32 bit single precession floating point number. 
       2+2=4 
   (c)  (i) Substract (65)10 – (5)10 using 2’s complement scheme. 

     (ii) What is underflow and overflow. 2+2=4 

   

 1.  (d)  (i) Write down the full form of CPU and ALU. 

     (ii) What are the major components of CPU.  2+2=4 

   (e)  (i) Convert the binary number (10100·00111)2 to decimal number. 

     (ii) What is the difference between computer organization and computer architecture? 
       2+2=4  

   (f) What are the difference between Primary memory and Secondary memory? Give examples. 
   2+2=4  

 1.  (g) The frequency table of the monthly salaries of 20 people is shown below:  

No. of people 5 8 5 2 

Salary (in Rs.) 3500 4200 4200 4300 

    Calculate the standard deviation of the salaries of 20 peoples.  4 

   (h)  (i) What are the basic functional units of a computer? 

     (ii) What is the role of control unit? 

     (iii) Define RAM. 1+2+1=4 

   (i) Explain truncation, round-off, absolute and relative error. 4 
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 1.  (j)  (i) What are the advantages of Learning high level languages? 

     (ii) What are the role of MAR and MDR? 2+2=4 

   (k)  (i) Two students measures two objects with meter sticks, one student measures a lamp post 
and get a value of the height 4·025m ± 1mm. Another student measures the height of a 
small cylinder 0·055m ± 1mm. Find the relative error for the comparative accuracy.  

     (ii) Write down the formula to calculate standard deviation.  2+2=4 

   (l) Explain underflow and overflow using 2’s complement representation of 4 bit binary number. 
How the overflow and underflow can be understood in terms of bit pattern. 4 

   

Group – B 

 2. Plot the function = sin( ) + cos(2 ) using the title “Harmonic Oscillator” with time and 
amplitude as x, y axis respectively. Choose the ranges (–10 to 30) and (–3 to 3) for x and y axis 
respectively.  2+1+1=4  

 3. Make a graph of gamma x with x and (gamma x)–1 with x. Show the variation with x ranging from 
–4 to 4 and y ranging from –1·2 to 1·2. Set the first graph with red and second one with black.  

 4. Plot ( ) = sin  and ( ) = cos  in the same graph set x axis range (–15 : 15). Save the plot 
with title “Trigonometric function”. Set x axis label as ‘X’ and y axis lebel as ‘Sinusoidal’. 

 5. Plot = tan  with title ‘Function’. Label x axis as ‘TIME’ and y axis ‘Distance’ using range 
–20 to 20 for x axis and y axis. 2+1+1=4 

 6. Plot = cos(3 ) using the title “Under damped SHM”. Label ‘Time’ as x axis and 
‘Amplitude’ as y axis. Take the ranges for x axis 0 to 5 and y axis –1 to 1.  2+1+1=4 

 7. Plot 
( )

 in 3 dimension. Label the different axis and give a name to graph.  2+1+1=4 

Group – C 

 8. Consider a set of data obtained from an experiment of Ohm’s law as 

       Voltage Current 

       2 1 

       3 1·6 

       4 2 

       5 2·6 

       6 3 

       7 3·6 

       9 4·4 

  Plot the data in a graph using Gnuplot. Fit the graph by a linear equation ( ) = + . Find out 
Standard deviation.   4+1=5 
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 9. Plot the following parametric equation using gnuplot to construct 3D plotting of a sphere. The 
equations = cos( ) cos( ), = sin( ) sin( ), = cos ( ). Create an output file taking the 
range of (= 0  2 ) and (= 0  ) and isosample 40. 5 

 10. Plot the following parametric equation using gnuplot to construct 3D plotting. The parametric 
equations are = cos(2 ) sin(2 ), = sin( ) sin( ) and = cos( ). 5 

 11. Plot the data table using gnuplot   

Force 0·00 0·51 1·01 1·48 2·01 2·50 3·00 

Depression 0·0000 0·0084 0·0150 0·0230 0·0284 0·0345 0·0411 

  Plot the data and fit the graph linearly.  4+1=5 

 12. The weight and elongation data of a spring are given below:   

Weight 5 6 7 8 9 10 

Elongation 20 24 30 36 42 52 

  Fit the data according to Hook’s law and calculate the Spring correct. 3+1+1=5 

 13. An experimental data of a volt-ampere characteristic of resistance are given below   

Voltage 2 5 7 9 12 15 

Current 14 30 54 60 86 115 

  Fit the data according to Ohm’s law and find resistance R. 4+1=5 

  

__________ 
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PHYSICS 

 Course ID : 12421 Course Code :  SHPHS-101C-1(PI) 

Course Title : Mathematical Physics-I Lab. 

General Instruction for examiners. 

 1. Drawing of Cards: 

  The Candidate should draw a card for his experiment and in case of his inability to perform the 
experiment he may be given a 2nd chance only after the drawing of all cards over. Candidates are 
required to write down their question on the first page of their answer sheet and return the card to 
the examiners. 

 2. Submission of Laboratory Notebook (LNB): 

  The Candidates should submit their LNB before drawing the cards. No marks should be awarded if 
LNB’s are not submitted or not regularly signed. 

 3. Supervision of Theory/Data: 

  The candidates will first write down the theory and necessary diagram (if required) in presence of 
the Examiners and get them signed by any one of the examiners. Examiners are requested to cheek 
at least one data and sign thereof, also required to keep a personal note of any fault committed by 
the candidates which should be considered while awarding marks. They are also required to give 
special credit to candidate depending on his overall performance. 

 4. Evaluation of answer scripts: 

  Both the two examiners should partly cheek answer scripts and put their signature. Please note that 
marks for each item such as theory, recording of data, calculation, accuracy, precaution etc. should 
be shown clearly at the back side of the cover page of answer script. The systematic recording of 
data in tabular form with proper column heads, with proper units in the header of each column 
should be main criterion for awarding marks. Calculators may be allowed but only after the 
completion of the recording.  

Instruction for paper C-1, P-1 

  Examiners are requested to paste one question of Group-A and two questions, one from Group-B 
and another from Group-C combinations of question for Group-A.   

For 1st Day 1st Half For 1st Day 2nd Half For 2nd Day 1st Half For 2nd Day 2nd Half

Q.no. 1a, 1b, 1c Q.no. 1d, 1e, 1f Q.no. 1g, 1h, 1i Q.no. 1j, 1k, 1l 

  For Group-B and Group-C Questions  

  Students have to write the programme on the script, they have to run the programme in presence of 
teacher, print out of the graph have to be attached with the script.  

____________ 
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PHYSICS 

 Course ID : 12421 Course Code : SHPHS-101C-1(P) 

Course Title : Mathematical Physics-I Lab. 

  Time:  2 Hours  Full Marks:  15 

The figures in the margin indicate full marks. 

  Candidates are required to give their answers in their own words 
as far as practicable. 

Group – A 

 1.  (a)  (i) Convert (19·25)10 into binary. 

     (ii) What are the different schemes of representing signed integers. 2+2=4 

   (b)  (i) What is the need of Floating point numbers? 

     (ii) Schematically show the different part of 32 bit single precession floating point number. 
       2+2=4 
   (c)  (i) Substract (65)10 – (5)10 using 2’s complement scheme. 

     (ii) What is underflow and overflow. 2+2=4 

   

 1.  (d)  (i) Write down the full form of CPU and ALU. 

     (ii) What are the major components of CPU.  2+2=4 

   (e)  (i) Convert the binary number (10100·00111)2 to decimal number. 

     (ii) What is the difference between computer organization and computer architecture? 
       2+2=4  

   (f) What are the difference between Primary memory and Secondary memory? Give examples. 
   2+2=4  

 1.  (g) The frequency table of the monthly salaries of 20 people is shown below:  

No. of people 5 8 5 2 

Salary (in Rs.) 3500 4200 4200 4300 

    Calculate the standard deviation of the salaries of 20 peoples.  4 

   (h)  (i) What are the basic functional units of a computer? 

     (ii) What is the role of control unit? 

     (iii) Define RAM. 1+2+1=4 

   (i) Explain truncation, round-off, absolute and relative error. 4 
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 1.  (j)  (i) What are the advantages of Learning high level languages? 

     (ii) What are the role of MAR and MDR? 2+2=4 

   (k)  (i) Two students measures two objects with meter sticks, one student measures a lamp post 
and get a value of the height 4·025m ± 1mm. Another student measures the height of a 
small cylinder 0·055m ± 1mm. Find the relative error for the comparative accuracy.  

     (ii) Write down the formula to calculate standard deviation.  2+2=4 

   (l) Explain underflow and overflow using 2’s complement representation of 4 bit binary number. 
How the overflow and underflow can be understood in terms of bit pattern. 4 

   

Group – B 

 2. Plot the function = sin( ) + cos(2 ) using the title “Harmonic Oscillator” with time and 
amplitude as x, y axis respectively. Choose the ranges (–10 to 30) and (–3 to 3) for x and y axis 
respectively.  2+1+1=4  

 3. Make a graph of gamma x with x and (gamma x)–1 with x. Show the variation with x ranging from 
–4 to 4 and y ranging from –1·2 to 1·2. Set the first graph with red and second one with black.  

 4. Plot ( ) = sin  and ( ) = cos  in the same graph set x axis range (–15 : 15). Save the plot 
with title “Trigonometric function”. Set x axis label as ‘X’ and y axis lebel as ‘Sinusoidal’. 

 5. Plot = tan  with title ‘Function’. Label x axis as ‘TIME’ and y axis ‘Distance’ using range 
–20 to 20 for x axis and y axis. 2+1+1=4 

 6. Plot = cos(3 ) using the title “Under damped SHM”. Label ‘Time’ as x axis and 
‘Amplitude’ as y axis. Take the ranges for x axis 0 to 5 and y axis –1 to 1.  2+1+1=4 

 7. Plot 
( )

 in 3 dimension. Label the different axis and give a name to graph.  2+1+1=4 

Group – C 

 8. Consider a set of data obtained from an experiment of Ohm’s law as 

       Voltage Current 

       2 1 

       3 1·6 

       4 2 

       5 2·6 

       6 3 

       7 3·6 

       9 4·4 

  Plot the data in a graph using Gnuplot. Fit the graph by a linear equation ( ) = + . Find out 
Standard deviation.   4+1=5 
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 9. Plot the following parametric equation using gnuplot to construct 3D plotting of a sphere. The 
equations = cos( ) cos( ), = sin( ) sin( ), = cos ( ). Create an output file taking the 
range of (= 0  2 ) and (= 0  ) and isosample 40. 5 

 10. Plot the following parametric equation using gnuplot to construct 3D plotting. The parametric 
equations are = cos(2 ) sin(2 ), = sin( ) sin( ) and = cos( ). 5 

 11. Plot the data table using gnuplot   

Force 0·00 0·51 1·01 1·48 2·01 2·50 3·00 

Depression 0·0000 0·0084 0·0150 0·0230 0·0284 0·0345 0·0411 

  Plot the data and fit the graph linearly.  4+1=5 

 12. The weight and elongation data of a spring are given below:   

Weight 5 6 7 8 9 10 

Elongation 20 24 30 36 42 52 

  Fit the data according to Hook’s law and calculate the Spring correct. 3+1+1=5 

 13. An experimental data of a volt-ampere characteristic of resistance are given below   

Voltage 2 5 7 9 12 15 

Current 14 30 54 60 86 115 

  Fit the data according to Ohm’s law and find resistance R. 4+1=5 

  

__________ 
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PHYSICS 

 Course ID : 12421 Course Code :  SHPHS-101C-1(PI) 

Course Title : Mathematical Physics-I Lab. 

General Instruction for examiners. 

 1. Drawing of Cards: 

  The Candidate should draw a card for his experiment and in case of his inability to perform the 
experiment he may be given a 2nd chance only after the drawing of all cards over. Candidates are 
required to write down their question on the first page of their answer sheet and return the card to 
the examiners. 

 2. Submission of Laboratory Notebook (LNB): 

  The Candidates should submit their LNB before drawing the cards. No marks should be awarded if 
LNB’s are not submitted or not regularly signed. 

 3. Supervision of Theory/Data: 

  The candidates will first write down the theory and necessary diagram (if required) in presence of 
the Examiners and get them signed by any one of the examiners. Examiners are requested to cheek 
at least one data and sign thereof, also required to keep a personal note of any fault committed by 
the candidates which should be considered while awarding marks. They are also required to give 
special credit to candidate depending on his overall performance. 

 4. Evaluation of answer scripts: 

  Both the two examiners should partly cheek answer scripts and put their signature. Please note that 
marks for each item such as theory, recording of data, calculation, accuracy, precaution etc. should 
be shown clearly at the back side of the cover page of answer script. The systematic recording of 
data in tabular form with proper column heads, with proper units in the header of each column 
should be main criterion for awarding marks. Calculators may be allowed but only after the 
completion of the recording.  

Instruction for paper C-1, P-1 

  Examiners are requested to paste one question of Group-A and two questions, one from Group-B 
and another from Group-C combinations of question for Group-A.   

For 1st Day 1st Half For 1st Day 2nd Half For 2nd Day 1st Half For 2nd Day 2nd Half

Q.no. 1a, 1b, 1c Q.no. 1d, 1e, 1f Q.no. 1g, 1h, 1i Q.no. 1j, 1k, 1l 

  For Group-B and Group-C Questions  

  Students have to write the programme on the script, they have to run the programme in presence of 
teacher, print out of the graph have to be attached with the script.  

____________ 
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 Course ID : 12422  Course Code : SHPHS-102C-2(P) 

  Course Title : Mechanics Lab 

  Time:  2 Hours  Full Marks:  15 

The figures in the margin indicate full marks. 

  Candidates are required to give their answers in their own words 
as far as practicable. 

 1. Find the spring constant of a spring by measuring the time period of oscillation of the spring. 

[Take at least six different weights hanging from the spring.] 

  (a) Definition of the quantity to be determined (spring constant). 1 

  (b) Theory (working formula with explanation of symbols). 1 

  (c) Recording of data 6 

  (d) Graph (for mass vs. square of time period) 2 

  (e) Calculation 1 

   (f) Accuracy 1 

   (g) Precaution   1 

 2. Find the acceleration due to gravity at your place by measuring the time period of 

oscillation of a spring. [Take at least six different readings.] 

  (a) Definition of the quantity to be determined (acceleration due to gravity). 1 

  (b) Theory (working formula with explanation of symbols). 1 

  (c) Recording of data 6 

   (d) Drawing of graph 2 

   (e) Calculation 1 

   (f) Accuracy 1 

   (g) Precaution 1 
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 3. Determine the Young’s modulus of the given material in the form of a bar by the method 

of flexure. [Take one length of the bar.] 

  (a) Definition of the quantity to be measured (Young’s modulus). 1 

  (b) Theory (working formula with explanation of symbols). 1 

  (c) Recording of data (load - depression) 6 

  (d) Drawing of graph 2 

  (e) Calculation 1 

   (f) Accuracy 1 

  (g) Precaution 1 

 4. Determine the coefficient of viscosity of water by capillary flow method. [Take readings 

for at least two different height difference.]  

  (a) Definition of the quantity to be measured (coefficient of viscosity) 1 

  (b) Theory (working formula with explanation of symbols). 2 

  (c) Recording of data for two different heights 3+3=6 

  (d) Calculation 2 

  (e) Accuracy 1 

   (f) Precaution 1 

 5. Determine the coefficient of viscosity of the highly viscous supplied liquid by Stoke’s 

method. [Take at least three balls of different radii.]  

  (a) Definition of the quantity to be measured (coefficient of viscosity) 1 

  (b) Theory (working formula with explanation of symbols). 1 

  (c) Recording of data:  

     (i) Density of the material of the balls 

    (ii) Terminal velocity for three different balls 2+6=8 

  (d) Calculation 1 

  (e) Accuracy 1 

   (f) Precaution 1 
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 6. Determine the acceleration due to gravity using a bar pendulum. [Take at least eight 

different readings, four lengths on each side of the centre of mass.]  

  (a) Definition of the quantity to be measured (acceleration due to gravity) 1 

  (b) Theory (working formula with explanation of symbols). 1 

  (c) Recording of data 6 

  (d) Drawing of graph 2 

  (e) Calculation 1 

   (f) Accuracy 1 

  (g) Precaution 1 

 7. Determine the acceleration due to gravity using Kater’s pendulum. [Take one distance 

between the knife edges, use Bessel’s formula to get the value of g.]  

  (a) Definition of the quantity to be determined (acceleration due to gravity) 1 

  (b) Theory (working formula with explanation of symbols). 1 

  (c) Recording of data 8 

  (d) Calculation 1 

  (e) Accuracy 1 

   (f) Precaution 1 

 8. Determine the moment of inertia of the supplied fly wheel. [Take at least three different 

hanging masses.]  

  (a) Definition of the quantity to be determined (moment of inertia) 1 

  (b) Theory (working formula with explanation of symbols). 1 

  (c) Recording of data  

  (d) Measurement of diameter 2 

  (e) Data for three masses 6 

   (f) Calculation 1 

  (g) Accuracy 1 

  (h) Precaution 1 

__________ 
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PHYSICS 
 Course ID : 12422 Course Code : SHPHS-102C-2(PI) 

Course Title : Mechanics Lab 

(Instruction to the Examiners) 

The examiners are requested to paste one question on a card with respective serial number of the question. 
Cards may be duplicated, but the total number of cards may exceed the number of examinees. A list of 
arranged experiment sets signed by both the examiners along with answer script packet should be sent to 
The University. In no case, Examination will be conducted by the Examiner alone. Secrecy of the result 
must be maintained. 

Each candidate should perform the experiment which is noted on the card drawn by him/her. 
The examiners may, however, use their discretion in offering him/her a second chance only after drawing 
card by all the candidates. The Laboratory Notebook must be submitted by the candidates before drawing 
of the card. No credit should be given to Notebook which has not been signed. 

Candidates are required to write down the questions on one answer-script with respective number of the 
questions and return the card to the examiner. Candidates will first write down the theory (only for 
working formula explaining the symbol used) in presence of examiners and get them signed by either of 
the examiners. 

Examiners are requested to see that the candidates are working according to instruction and to sign some 
important data for the experiment. Each answer script should be examined jointly by the Internal and 
External Examiner and should bear the signature of both examiners. All changes must be initiated by both 
the examiners. Marks for each item theory, adjustment of apparatus, data recording, graph, calculation 
and accuracy of result must be shown separately. Total marks for experiment should also be shown on the 
back side of the cover page. 

Marks distribution:  

Laboratory Notebook — 2 

Experiment —13 

If the candidate is found unable to write working formula, it may be supplied by the examiners but no 
mark on that head will be awarded. Proper handling of the instruments, setting of the apparatus and 
systematic recording of data should be taken into account while allotting marks for systematic recording 
of data. Marks for accuracy are to be awarded on the basis of the correct result, calculated by the 
examiners. 

Special instructions for different experiments: 

 Experiment no. 3: Supplied data – Breadth and depth of the bar 

 Experiment no. 4: Supplied data – Length and radius of the tube 

 Experiment no. 5: Supplied data – Radii of the balls and density of the liquid 

_________ 
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PHYSICS 

 Course ID : 12422  Course Code : SHPHS-102C-2(P) 

  Course Title : Mechanics Lab 

  Time:  2 Hours  Full Marks:  15 

The figures in the margin indicate full marks. 

  Candidates are required to give their answers in their own words 
as far as practicable. 

 1. Find the spring constant of a spring by measuring the time period of oscillation of the spring. 

[Take at least six different weights hanging from the spring.] 

  (a) Definition of the quantity to be determined (spring constant). 1 

  (b) Theory (working formula with explanation of symbols). 1 

  (c) Recording of data 6 

  (d) Graph (for mass vs. square of time period) 2 

  (e) Calculation 1 

   (f) Accuracy 1 

   (g) Precaution   1 

 2. Find the acceleration due to gravity at your place by measuring the time period of 

oscillation of a spring. [Take at least six different readings.] 

  (a) Definition of the quantity to be determined (acceleration due to gravity). 1 

  (b) Theory (working formula with explanation of symbols). 1 

  (c) Recording of data 6 

   (d) Drawing of graph 2 

   (e) Calculation 1 

   (f) Accuracy 1 

   (g) Precaution 1 
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 3. Determine the Young’s modulus of the given material in the form of a bar by the method 

of flexure. [Take one length of the bar.] 

  (a) Definition of the quantity to be measured (Young’s modulus). 1 

  (b) Theory (working formula with explanation of symbols). 1 

  (c) Recording of data (load - depression) 6 

  (d) Drawing of graph 2 

  (e) Calculation 1 

   (f) Accuracy 1 

  (g) Precaution 1 

 4. Determine the coefficient of viscosity of water by capillary flow method. [Take readings 

for at least two different height difference.]  

  (a) Definition of the quantity to be measured (coefficient of viscosity) 1 

  (b) Theory (working formula with explanation of symbols). 2 

  (c) Recording of data for two different heights 3+3=6 

  (d) Calculation 2 

  (e) Accuracy 1 

   (f) Precaution 1 

 5. Determine the coefficient of viscosity of the highly viscous supplied liquid by Stoke’s 

method. [Take at least three balls of different radii.]  

  (a) Definition of the quantity to be measured (coefficient of viscosity) 1 

  (b) Theory (working formula with explanation of symbols). 1 

  (c) Recording of data:  

     (i) Density of the material of the balls 

    (ii) Terminal velocity for three different balls 2+6=8 

  (d) Calculation 1 

  (e) Accuracy 1 

   (f) Precaution 1 
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 6. Determine the acceleration due to gravity using a bar pendulum. [Take at least eight 

different readings, four lengths on each side of the centre of mass.]  

  (a) Definition of the quantity to be measured (acceleration due to gravity) 1 

  (b) Theory (working formula with explanation of symbols). 1 

  (c) Recording of data 6 

  (d) Drawing of graph 2 

  (e) Calculation 1 

   (f) Accuracy 1 

  (g) Precaution 1 

 7. Determine the acceleration due to gravity using Kater’s pendulum. [Take one distance 

between the knife edges, use Bessel’s formula to get the value of g.]  

  (a) Definition of the quantity to be determined (acceleration due to gravity) 1 

  (b) Theory (working formula with explanation of symbols). 1 

  (c) Recording of data 8 

  (d) Calculation 1 

  (e) Accuracy 1 

   (f) Precaution 1 

 8. Determine the moment of inertia of the supplied fly wheel. [Take at least three different 

hanging masses.]  

  (a) Definition of the quantity to be determined (moment of inertia) 1 

  (b) Theory (working formula with explanation of symbols). 1 

  (c) Recording of data  

  (d) Measurement of diameter 2 

  (e) Data for three masses 6 

   (f) Calculation 1 

  (g) Accuracy 1 

  (h) Precaution 1 

__________ 
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PHYSICS 
 Course ID : 12422 Course Code : SHPHS-102C-2(PI) 

Course Title : Mechanics Lab 

(Instruction to the Examiners) 

The examiners are requested to paste one question on a card with respective serial number of the question. 
Cards may be duplicated, but the total number of cards may exceed the number of examinees. A list of 
arranged experiment sets signed by both the examiners along with answer script packet should be sent to 
The University. In no case, Examination will be conducted by the Examiner alone. Secrecy of the result 
must be maintained. 

Each candidate should perform the experiment which is noted on the card drawn by him/her. 
The examiners may, however, use their discretion in offering him/her a second chance only after drawing 
card by all the candidates. The Laboratory Notebook must be submitted by the candidates before drawing 
of the card. No credit should be given to Notebook which has not been signed. 

Candidates are required to write down the questions on one answer-script with respective number of the 
questions and return the card to the examiner. Candidates will first write down the theory (only for 
working formula explaining the symbol used) in presence of examiners and get them signed by either of 
the examiners. 

Examiners are requested to see that the candidates are working according to instruction and to sign some 
important data for the experiment. Each answer script should be examined jointly by the Internal and 
External Examiner and should bear the signature of both examiners. All changes must be initiated by both 
the examiners. Marks for each item theory, adjustment of apparatus, data recording, graph, calculation 
and accuracy of result must be shown separately. Total marks for experiment should also be shown on the 
back side of the cover page. 

Marks distribution:  

Laboratory Notebook — 2 

Experiment —13 

If the candidate is found unable to write working formula, it may be supplied by the examiners but no 
mark on that head will be awarded. Proper handling of the instruments, setting of the apparatus and 
systematic recording of data should be taken into account while allotting marks for systematic recording 
of data. Marks for accuracy are to be awarded on the basis of the correct result, calculated by the 
examiners. 

Special instructions for different experiments: 

 Experiment no. 3: Supplied data – Breadth and depth of the bar 

 Experiment no. 4: Supplied data – Length and radius of the tube 

 Experiment no. 5: Supplied data – Radii of the balls and density of the liquid 

_________ 
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Course ID : 12424  Course Code : SHPHS-103GE-1(P) 

Course Title : Mechanics, Electrostatics and Sound Lab. 

  Time:  2 Hours  Full Marks:  15 

Perform any one experiment of the following. 

1. Determine the length and diameter of the given body using Vernier Caliper and screw gauge.
[Take at least 5 sets of readings]

èþy!lÅëûyîû †þÄy!¡þ›yîû¤ ~î‚ ß;$þéŸéöˆöì?îû ¤y¥yöìëÄ ²Ì˜_ îÝîû ÷˜‰ÅÄ G îÄy¤ !l”Åëû †þöìîûyÐ Œ†þôþ›öìÇþ þ›„y‹þîyîû †þöìîû þ›y‘þ
!löì•þ ¥öìîÐŠ
Distribution of marks for Experiment no.1

Theoryï Systematic recording of data and 

performance of experiment

Calculationï Accuracy

1 10 1 1

2. Determine the length and diameter of the given body using travelling microscope and screw
gauge.
[Take at least 5 sets of readings]
‹þ¡ôyl x”%î#Çþ” ësf ~î‚ ß;$þéŸéöˆöì?îû ¤y¥yöìëÄ ²Ì˜_ îÝîû ÷˜‰ÅÄ ~î‚ îÄy¤ !l”Åëû †þöìîûyÐ Œ†þôþ›öìÇþ þ›„y‹þîyîû †þöìîû þ›y‘þ
!löì•þ ¥öìîÐŠ
Distribution of marks for Experiment no.2

Theoryï Systematic recording of data and 
performance of the experiments

Calculation Accuracy

1 10 1 1

3. Determine the moment of inertia of flywheel.  [Take at least 5 different sets of mass]

æÏþy¥zéŸéà¥zöì¡îû ?’þü•þy ¼yô†þ !l”Åëû †þöìîûyÐ Œ ›„y‹þ!Øþ !èþ§¬ èþöìîûîû ?lÄ ›y‘þ !löì•þ ¥öìîÐŠ
Distribution of marks for Experiment no.3

Definition of the quantity 
to be measured 

Theory Systematic recording of data and  
performance of experiment

Calculation Accuracy

1 1 9 1 1

4. Determine the Young's modulus of a given wire by Optical Lever method. [Take at least 5 sets of
readings for increasing in the length of the wire as well as for the diameter of the same.]

xyöì¡y†þ#ëû !¡èþyîû ëöìsfîû ¤y¥yöìëÄ ²Ì˜_ •þyöìîûîû ¥zëû‚ =”yBþ !l”Åëû †þöìîûyÐ •þyöìîûîû ÷˜‰ÄÅ î,!m* ~î‚ •þyöìîûîû îÄy¤ ’þzèþöìëûîû
?lÄ †þôþ›öìÇþ þ›„y‹þîyîû þ›y‘þ !löì•þ ¥öìîÐ
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Distribution of marks for Experiment no.4 

Definition of the 

quantity to be measured 
Theory Systematic recording of data 

and  performance of the 
experiment

Calculation Accuracy

1 1 7+2 (graph) 1 1

5. Determine the modulus of the rigidity of given wire by Maxwell's needle. [Take at least 3 sets of

readings both for the diameter of the wire and for the time period.]

ôÄy:Göìëû¡ ¤)‹þöì†þîû ¤y¥yöìëÄ ²Ì˜_ •þyöìîûîû ˜,“þü•þy =”yBþ !l”Åëû †þöìîûyÐ Œ•þyöìîûîû îÄy¤ G ö˜y¡l†þyöì¡îû ?lÄ †þôþ›öìÇþ
!•þlîyîû †þöìîû þ›y‘þ !löì•þ ¥öìîÐ
Distribution of marks for Experiment no.5

Definition of the 

quantity to be measured 
Theory Systematic recording of data 

and  performance of the 
experiment

Calculation Accuracy

1 1 9 1 1

6. Determine Young’s modulus of the material of a wire by Searle’s method. [Take at least 5 sets of

readings for increasing in length of the wire as well as for the diameter of the same.]

¢yöì¡Å þ›m*!•þöì•þ ²Ì˜_ •þyöìîûîû ’þzþ›y˜yöìlîû ¥zëû‚ =”yBþ !l”Åëû †þöìîûyÐ Œ•þyöìîûîû ÷˜‰ÄÅ î,!m* ~î‚ •þyöìîûîû îÄy¤ ’þzèþöìëûîû ?lÄ
†þôþ›öìÇþ þ›„y‹þîyîû þ›y‘þ !löì•þ ¥öìîÐ
Distribution of marks for Experiment no.6

Definition of the 

quantity to be measured 
Theory Systematic recording of data 

and  performance of the 
experiment

Calculation Accuracy

1 1 7+2 (graph) 1 1

7. Determine acceleration due to gravity (g) by Kater’s pendulum. [Adjustment to be done for forty

oscillations. Take readings for one set of Knife edge.]

ö†þØþyîû ö˜y¡öì†þîû ¤y¥yöìëÄ x!èþ†þ£ìÅ? cîûöì”îû ôyl !l”Åëû †þöìîûyÐ
Distribution of marks for Experiment no.7

Definition of the 

quantity to be measured 
Theory Systematic recording of data 

and  performance of the 
experiment

Calculation Accuracy

1 1 Preliminary records of time=5 1 1 

Final time period = 3 

Determination of C.G. =1 
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8. Study the motion of a spring and calculate spring constant. [Take at least 5 different sets of mass]

Œ!ß±‚éŸé~îû ˆ!•þ þ›ëÅöìîÇþ” ~î‚ !ß±‚ ™Ê&îöì†þîû ôyl !l”Åëû †þöìîûyÐŠ
Distribution of marks for Experiment no.8

Definition of the 
quantity to be measured 

Theory Systematic recording of data 
and  performance of the 

experiment

Calculation Accuracy

1 1 6+3 (graph) 1 1

9. Study the motion of a spring and calculate acceleration due to gravity. [Take at least 5 different
sets of mass]

Œ!ß±‚éŸé~îû ˆ!•þ þ›ëÅöìîÇþ” †þöìîû x!èþ†þ£ìÅ? cîûöì”îû ôyl !l”Åëû †þöìîûyÐŠ
Distribution of marks for Experiment no.9

Definition of the 
quantity to be measured 

Theory Systematic recording of data 
and  performance of the 

experiment

Calculation Accuracy

1 1 6+3 (graph) 1 1

10. Investigate the motion of coupled oscillators and measure the frequencies of normal modes. [Take
at least 3 sets of the time period.]

Œë%@Â ö˜y¡öì†þîû ˆ!•þ þ›ëÅöìîÇþ” †þöìîûy ~î‚ lôÅy¡ öôyöì’þîû †þÁ›yBþ !l”Åëû †þöìîûyÐŠ
Distribution of marks for Experiment no.10

Definition of the 
quantity to be measured 

Theory Systematic recording of data 
and  performance of the 

experiment

Calculation Accuracy

1 1 9 1 1

11. Determine the amplitude and phase difference of two superposed waves with the help of
Lissajous figures [Find for one figure]

!¡¤yöì?îû !‹þe öíöì†þ %̃!Øþ ’þzþ›!îûþ›y!•þ•þ •þîûöìDîû !îhßìyîû ~î‚ ˜¢y þ›yíÅ†þÄ !l”Åëû †þöìîûyÐ Œ~†þ!Øþ !‹þöìeîû ?lÄ !l”Åëû
†þöìîûyÐŠ
Distribution of marks for Experiment no.11

Definition of the quantities 
to be measured 

Theory Systematic recording of data 
and  performance of the 

experiment

Calculation Accuracy

1 2 8 1 1

12. Determine the moment of inertia of cylindrical body about an axis passing through its centre of
gravity and perpendicular to its axis of symmetry. [Take help of an auxiliary body of regular
shape. Take at least 3 sets of time periods]

²Ì˜_ ¤%£ìô îÝîû ¤y¥yëÄ ¡¥zëûy xþ›îû ~†þ!Øþ ö‹þy.y†,þ!•þ îÝîû èþyîûöì†þwˆyô# x!èþ¡Áº xÇþöìîû‡yîû ¤yöìþ›öìÇþ ?y’þÄ¼yô†þ
!l”Åëû †þöìîûyÐ Œxhsý•þ !•þl!Øþ †þöìîû ö˜y¡l†þyöì¡îû þ›y‘þ !löì•þ ¥öìîÐŠ
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Distribution of marks for Experiment no.12 

Definition of the 
quantity to be measured 

Theory Systematic recording of data 
and  performance of the 

experiment

Calculation Accuracy

1 1 9 1 1

13. Draw 	 	  curve for the sonometer wire under a constant tension and hence find the unknown 

frequency of the given tuning fork. (Take at least 4 tuning forks of known frequencies)

~†þ!Øþ !l!˜ÅÜT Øþyöìlîû ?lÄ ~†þ!Øþ ¤öìly!ôØþyîû •þyöìîûîû n îlyô   ö¡‡!‹þe xBþl †þöìîûy ~î‚ ú ö¡‡!‹þe ¥¥zöì•þ ²Ì˜_ ¤%îû 
¢¡y†þyîû x?yly †þÁ›yBþ îy!¥îû †þöìîûyÐ Œ†þôþ›öìÇþ ‹þyîû!Øþ ?yly †þÁ›yöìBþîû ¤%îû¢¡y†þy îÄî¥yîû †þ!îûöì•þ ¥¥zöìîÐŠ
Distribution of marks for Experiment no.13

Definition of the 
quantity to be measured 

Theory Systematic recording of data 
and  performance of the 

experiment

Calculation Accuracy

1 1 6+3 (graph) 1 1

14. Determine the modulus of rigidity of a wire by dynamical method. (Take at least 3 sets of
readings for time period.)

ˆ•þ#ëû þ›m*!•þöì•þ ~†þ!Øþ •þyöìîûîû ,̃“þü•þy =”yBþ !l”Åëû †þöìîûyÐ Œ!•þl!Øþ ö˜y¡l†þyöì¡îû ?lÄ þ›y‘þ !löì•þ ¥öìîÐŠ
Distribution of marks for Experiment no.14

Definition of the 
quantity to be measured 

Theory Systematic recording of data 
and  performance of the 

experiment

Calculation Accuracy

1 1 9 1 1

ï

__________ 
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10466  Please Turn Over 

B.Sc. Semester I (Honours) Practical Examination, 2019 

PHYSICS 

 Course ID : 12424  Course Code :  SHPHS-103GE-1(PI) 

Course Title : Mechanics, Electronics and Sound Lab. 

Instruction for Examiners 

  The examiners are requested to past one question on a card with respective serial number of the 
question. Cards may be duplicated, but the total number of cards may exceed the number of 
examinees. A list of arranged experiment sets signed by both the examiners along with answer 
script packet should be sent to the University. In no case, Examination will be conducted by the 
Examiner alone. Secrecy of the result must be maintained. Each candidate should perform the 
experiment which is noted on the card drawn by him/her. The examiners may, however, use their 
discretion in offering him/her a second chance only after drawing card by all the candidates 
before drawing of the card. No credit should be given to Note-Book which has not been signed. 

  Candidates are required to write down the questions on one answer-script with respective number 
of the questions and return the card to the examiner. Candidates will first write down the theory 
(only for working formula explaining the symbol used) in presence of examiners and get them 
signed by either of the examiners. Examiners. Examiners are requested to see that the candidates 
are working according to instruction and to sign some important data for the experiment. Each 
answer script should be examined jointly by the internal and External Examiner and should bear 
the signature of both examiners. All changes must be initiated by both the examiners. Makes for 
each item theory, adjustment of apparatus, data recording, graph calculation and accuracy of 
result must be shown separately. Total marks for experiment should also be shown on the back 
side of the cover page.  

Marks Distribution: 

Laboratory Note Book -2 

Experiment -13 

  If the candidate is found unable to write working formula, it may be supplied by the examiners 
but no mark on that head will be awarded. Proper handling of the instruments, setting of the 
apparatus and systematic recording of data should be taken into account while allotting marks for 
systematic recording of data. Marks for accuracy are to be awarded on the basis of the correct 
result, calculated by the examiners. 

       ________  
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10466 Please Turn Over 

B.Sc. Semester I (Honours) Practical Examination, 2018-19 

PHYSICS 

Course ID : 12424  Course Code : SHPHS-103GE-1(P) 

Course Title : Mechanics, Electrostatics and Sound Lab. 

  Time:  2 Hours  Full Marks:  15 

Perform any one experiment of the following. 

1. Determine the length and diameter of the given body using Vernier Caliper and screw gauge.
[Take at least 5 sets of readings]

èþy!lÅëûyîû †þÄy!¡þ›yîû¤ ~î‚ ß;$þéŸéöˆöì?îû ¤y¥yöìëÄ ²Ì˜_ îÝîû ÷˜‰ÅÄ G îÄy¤ !l”Åëû †þöìîûyÐ Œ†þôþ›öìÇþ þ›„y‹þîyîû †þöìîû þ›y‘þ
!löì•þ ¥öìîÐŠ
Distribution of marks for Experiment no.1

Theoryï Systematic recording of data and 
performance of experiment

Calculation Accuracy

1 10 1 1

2. Determine the length and diameter of the given body using travelling microscope and screw
gauge.
[Take at least 5 sets of readings]
‹þ¡ôyl x”%î#Çþ” ësf ~î‚ ß;$þéŸéöˆöì?îû ¤y¥yöìëÄ ²Ì˜_ îÝîû ÷˜‰ÅÄ ~î‚ îÄy¤ !l”Åëû †þöìîûyÐ Œ†þôþ›öìÇþ þ›„y‹þîyîû †þöìîû þ›y‘þ
!löì•þ ¥öìîÐŠ
Distribution of marks for Experiment no.2

Theory Systematic recording of data and 
performance of the experiments

Calculation Accuracy

1 10 1 1

3. Determine the moment of inertia of flywheel.  [Take at least 5 different sets of mass]

æÏþy¥zéŸéà¥zöì¡îû ?’þü•þy ¼yô†þ !l”Åëû †þöìîûyÐ Œ ›„y‹þ!Øþ !èþ§¬ èþöìîûîû ?lÄ ›y‘þ !löì•þ ¥öìîÐŠ
Distribution of marks for Experiment no.3

Definition of the quantity 
to be measured 

Theory Systematic recording of data and  
performance of experiment

Calculation Accuracy

1 1 9 1 1

4. Determine the Young's modulus of a given wire by Optical Lever method. [Take at least 5 sets of
readings for increasing in the length of the wire as well as for the diameter of the same.]

xyöì¡y†þ#ëû !¡èþyîû ëöìsfîû ¤y¥yöìëÄ ²Ì˜_ •þyöìîûîû ¥zëû‚ =”yBþ !l”Åëû †þöìîûyÐ •þyöìîûîû ÷˜‰ÄÅ î,!m* ~î‚ •þyöìîûîû îÄy¤ ’þzèþöìëûîû
?lÄ †þôþ›öìÇþ þ›„y‹þîyîû þ›y‘þ !löì•þ ¥öìîÐ

10466-SH-I-PHY-103GE-1-19-B.docx 
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Distribution of marks for Experiment no.4 

Definition of the 

quantity to be measured 
Theory Systematic recording of data 

and  performance of the 
experiment

Calculation Accuracy

1 1 7+2 (graph) 1 1

5. Determine the modulus of the rigidity of given wire by Maxwell's needle. [Take at least 3 sets of

readings both for the diameter of the wire and for the time period.]

ôÄy:Göìëû¡ ¤)‹þöì†þîû ¤y¥yöìëÄ ²Ì˜_ •þyöìîûîû ˜,“þü•þy =”yBþ !l”Åëû †þöìîûyÐ Œ•þyöìîûîû îÄy¤ G ö˜y¡l†þyöì¡îû ?lÄ †þôþ›öìÇþ
!•þlîyîû †þöìîû þ›y‘þ !löì•þ ¥öìîÐ
Distribution of marks for Experiment no.5

Definition of the 

quantity to be measured 
Theory Systematic recording of data 

and  performance of the 
experiment

Calculation Accuracy

1 1 9 1 1

6. Determine Young’s modulus of the material of a wire by Searle’s method. [Take at least 5 sets of

readings for increasing in length of the wire as well as for the diameter of the same.]

¢yöì¡Å þ›m*!•þöì•þ ²Ì˜_ •þyöìîûîû ’þzþ›y˜yöìlîû ¥zëû‚ =”yBþ !l”Åëû †þöìîûyÐ Œ•þyöìîûîû ÷˜‰ÄÅ î,!m* ~î‚ •þyöìîûîû îÄy¤ ’þzèþöìëûîû ?lÄ
†þôþ›öìÇþ þ›„y‹þîyîû þ›y‘þ !löì•þ ¥öìîÐ
Distribution of marks for Experiment no.6

Definition of the 

quantity to be measured 
Theory Systematic recording of data 

and  performance of the 
experiment

Calculation Accuracy

1 1 7+2 (graph) 1 1

7. Determine acceleration due to gravity (g) by Kater’s pendulum. [Adjustment to be done for forty

oscillations. Take readings for one set of Knife edge.]

ö†þØþyîû ö˜y¡öì†þîû ¤y¥yöìëÄ x!èþ†þ£ìÅ? cîûöì”îû ôyl !l”Åëû †þöìîûyÐ
Distribution of marks for Experiment no.7

Definition of the 

quantity to be measured 
Theory Systematic recording of data 

and  performance of the 
experiment

Calculation Accuracy

1 1 Preliminary records of time=5 1 1 

Final time period = 3 

Determination of C.G. =1 
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8. Study the motion of a spring and calculate spring constant. [Take at least 5 different sets of mass]

Œ!ß±‚éŸé~îû ˆ!•þ þ›ëÅöìîÇþ” ~î‚ !ß±‚ ™Ê&îöì†þîû ôyl !l”Åëû †þöìîûyÐŠ
Distribution of marks for Experiment no.8

Definition of the 
quantity to be measured 

Theory Systematic recording of data 
and  performance of the 

experiment

Calculation Accuracy

1 1 6+3 (graph) 1 1

9. Study the motion of a spring and calculate acceleration due to gravity. [Take at least 5 different
sets of mass]

Œ!ß±‚éŸé~îû ˆ!•þ þ›ëÅöìîÇþ” †þöìîû x!èþ†þ£ìÅ? cîûöì”îû ôyl !l”Åëû †þöìîûyÐŠ
Distribution of marks for Experiment no.9

Definition of the 
quantity to be measured 

Theory Systematic recording of data 
and  performance of the 

experiment

Calculation Accuracy

1 1 6+3 (graph) 1 1

10. Investigate the motion of coupled oscillators and measure the frequencies of normal modes. [Take
at least 3 sets of the time period.]

Œë%@Â ö˜y¡öì†þîû ˆ!•þ þ›ëÅöìîÇþ” †þöìîûy ~î‚ lôÅy¡ öôyöì’þîû †þÁ›yBþ !l”Åëû †þöìîûyÐŠ
Distribution of marks for Experiment no.10

Definition of the 
quantity to be measured 

Theory Systematic recording of data 
and  performance of the 

experiment

Calculation Accuracy

1 1 9 1 1

11. Determine the amplitude and phase difference of two superposed waves with the help of
Lissajous figures [Find for one figure]

!¡¤yöì?îû !‹þe öíöì†þ ˜%!Øþ ’þzþ›!îûþ›y!•þ•þ •þîûöìDîû !îhßìyîû ~î‚ ˜¢y þ›yíÅ†þÄ !l”Åëû †þöìîûyÐ Œ~†þ!Øþ !‹þöìeîû ?lÄ !l”Åëû
†þöìîûyÐŠ
Distribution of marks for Experiment no.11

Definition of the quantities 
to be measured 

Theory Systematic recording of data 
and  performance of the 

experiment

Calculation Accuracy

1 2 8 1 1

12. Determine the moment of inertia of cylindrical body about an axis passing through its centre of
gravity and perpendicular to its axis of symmetry. [Take help of an auxiliary body of regular
shape. Take at least 3 sets of time periods]

²Ì˜_ ¤%£ìô îÝîû ¤y¥yëÄ ¡¥zëûy xþ›îû ~†þ!Øþ ö‹þy.y†,þ!•þ îÝîû èþyîûöì†þwˆyô# x!èþ¡Áº xÇþöìîû‡yîû ¤yöìþ›öìÇþ ?y’þÄ¼yô†þ
!l”Åëû †þöìîûyÐ Œxhsý•þ !•þl!Øþ †þöìîû ö˜y¡l†þyöì¡îû þ›y‘þ !löì•þ ¥öìîÐŠ
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Distribution of marks for Experiment no.12 

Definition of the 
quantity to be measured 

Theory Systematic recording of data 
and  performance of the 

experiment

Calculation Accuracy

1 1 9 1 1

13. Draw 	 	  curve for the sonometer wire under a constant tension and hence find the unknown 

frequency of the given tuning fork. (Take at least 4 tuning forks of known frequencies)

~†þ!Øþ !l!˜ÅÜT Øþyöìlîû ?lÄ ~†þ!Øþ ¤öìly!ôØþyîû •þyöìîûîû n îlyô   ö¡‡!‹þe xBþl †þöìîûy ~î‚ ú ö¡‡!‹þe ¥¥zöì•þ ²Ì˜_ ¤%îû 
¢¡y†þyîû x?yly †þÁ›yBþ îy!¥îû †þöìîûyÐ Œ†þôþ›öìÇþ ‹þyîû!Øþ ?yly †þÁ›yöìBþîû ¤%îû¢¡y†þy îÄî¥yîû †þ!îûöì•þ ¥¥zöìîÐŠ
Distribution of marks for Experiment no.13

Definition of the 
quantity to be measured 

Theory Systematic recording of data 
and  performance of the 

experiment

Calculation Accuracy

1 1 6+3 (graph) 1 1

14. Determine the modulus of rigidity of a wire by dynamical method. (Take at least 3 sets of
readings for time period.)

ˆ•þ#ëû þ›m*!•þöì•þ ~†þ!Øþ •þyöìîûîû ,̃“þü•þy =”yBþ !l”Åëû †þöìîûyÐ Œ!•þl!Øþ ö˜y¡l†þyöì¡îû ?lÄ þ›y‘þ !löì•þ ¥öìîÐŠ
Distribution of marks for Experiment no.14

Definition of the 
quantity to be measured 

Theory Systematic recording of data 
and  performance of the 

experiment

Calculation Accuracy

1 1 9 1 1

__________ 
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B.Sc. Semester I (Honours) Practical Examination, 2019 

PHYSICS 

 Course Id : 12424  Course Code :  SHPHS-103GE-1(PI) 

Course Title : Mechanics, Electronics and Sound Lab. 

Instruction for Examiners 

  The examiners are requested to past one question on a card with respective serial number of the 
question. Cards may be duplicated, but the total number of cards may exceed the number of 
examinees. A list of arranged experiment sets signed by both the examiners along with answer 
script packet should be sent to the University. In no case, Examination will be conducted by the 
Examiner alone. Secrecy of the result must be maintained. Each candidate should perform the 
experiment which is noted on the card drawn by him/her. The examiners may, however, use their 
discretion in offering him/her a second chance only after drawing card by all the candidates 
before drawing of the card. No credit should be given to Note-Book which has not been signed. 

  Candidates are required to write down the questions on one answer-script with respective number 
of the questions and return the card to the examiner. Candidates will first write down the theory 
(only for working formula explaining the symbol used) in presence of examiners and get them 
signed by either of the examiners. Examiners. Examiners are requested to see that the candidates 
are working according to instruction and to sign some important data for the experiment. Each 
answer script should be examined jointly by the internal and External Examiner and should bear 
the signature of both examiners. All changes must be initiated by both the examiners. Makes for 
each item theory, adjustment of apparatus, data recording, graph calculation and accuracy of 
result must be shown separately. Total marks for experiment should also be shown on the back 
side of the cover page.  

Marks Distribution: 

Laboratory Note Book -2 

Experiment -13 

  If the candidate is found unable to write working formula, it may be supplied by the examiners 
but no mark on that head will be awarded. Proper handling of the instruments, setting of the 
apparatus and systematic recording of data should be taken into account while allotting marks for 
systematic recording of data. Marks for accuracy are to be awarded on the basis of the correct 
result, calculated by the examiners. 

       ________  

10466-SH-I-PHY-103GE-1-19-B.docx 
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10467 Please Turn Over 

B.Sc. Semester I (Programme) Practical Examination, 2018-19 

PHYSICS 

Course ID: 12428  Course Code :  SPPHS-101C-1A(P) 

Course Title : Physics-I Lab. 

  Time:  2 Hours Full Marks:  15 

Perform any one experiment of the following. 

1. Determine the length and diameter of the given body using Vernier Caliper and screw gauge.
[Take at least 5 sets of readings]

èþy!lÅëûyîû †þÄy!¡þ›yîû¤ ~î‚ ß;$þéŸéöˆöì?îû ¤y¥yöìëÄ ²Ì˜_ îÝîû ÷˜‰ÅÄ G îÄy¤ !l”Åëû †þöìîûyÐ Œ†þôþ›öìÇþ þ›„y‹þîyîû †þöìîû þ›y‘þ
!löì•þ ¥öìîÐŠ
Distribution of marks for Experiment no.1

Theoryï Systematic recording of data and 
performance of experiment

Calculation Accuracy

1 10 1 1

2. Determine the length and diameter of the given body using travelling microscope and screw
gauge.
[Take at least 5 sets of readings]
‹þ¡ôyl x”%î#Çþ” ësf ~î‚ ß;$þéŸéöˆöì?îû ¤y¥yöìëÄ ²Ì˜_ îÝîû ÷˜‰ÅÄ ~î‚ îÄy¤ !l”Åëû †þöìîûyÐ Œ†þôþ›öìÇþ þ›„y‹þîyîû †þöìîû þ›y‘þ
!löì•þ ¥öìîÐŠ
Distribution of marks for Experiment no.2

Theoryï Systematic recording of data and 
performance of the experiments

Calculation Accuracy

1 10 1 1

3. Determine the moment of inertia of flywheel.  [Take at least 5 different sets of mass]

æÏþy¥zéŸéà¥zöì¡îû ?’þü•þy ¼yô†þ !l”Åëû †þöìîûyÐ Œ ›„y‹þ!Øþ !èþ§¬ èþöìîûîû ?lÄ ›y‘þ !löì•þ ¥öìîÐŠ
Distribution of marks for Experiment no.3

Definition of the quantity 
to be measured 

Theory Systematic recording of data and  
performance of experiment

Calculation Accuracy

1 1 9 1 1

4. Determine the Young's modulus of a given wire by Optical Lever method. [Take at least 5 sets of
readings for increasing in the length of the wire as well as for the diameter of the same.]

xyöì¡y†þ#ëû !¡èþyîû ëöìsfîû ¤y¥yöìëÄ ²Ì˜_ •þyöìîûîû ¥zëû‚ =”yBþ !l”Åëû †þöìîûyÐ •þyöìîûîû ÷˜‰ÄÅ î,!m* ~î‚ •þyöìîûîû îÄy¤ ’þzèþöìëûîû
?lÄ †þôþ›öìÇþ þ›„y‹þîyîû þ›y‘þ !löì•þ ¥öìîÐ
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Distribution of marks for Experiment no.4 

Definition of the 

quantity to be measured 
Theory Systematic recording of data 

and  performance of the 
experiment

Calculation Accuracy

1 1 7+2 (graph) 1 1

5. Determine the modulus of the rigidity of given wire by Maxwell's needle. [Take at least 3 sets of

readings both for the diameter of the wire and for the time period.]

ôÄy:Göìëû¡ ¤)‹þöì†þîû ¤y¥yöìëÄ ²Ì˜_ •þyöìîûîû ˜,“þü•þy =”yBþ !l”Åëû †þöìîûyÐ Œ•þyöìîûîû îÄy¤ G ö˜y¡l†þyöì¡îû ?lÄ †þôþ›öìÇþ
!•þlîyîû †þöìîû þ›y‘þ !löì•þ ¥öìîÐ
Distribution of marks for Experiment no.5

Definition of the 

quantity to be measured 
Theory Systematic recording of data 

and  performance of the 
experiment

Calculation Accuracy

1 1 9 1 1

6. Determine Young's modulus of  the material of a wire by Searle's method. [Take at least 5 sets of

readings for  increasing in length of the wire as well as for the diameter of the same.]

¢yöì¡Å þ›m*!•þöì•þ ²Ì˜_ •þyöìîûîû ’þzþ›y˜yöìlîû ¥zëû‚ =”yBþ !l”Åëû †þöìîûyÐ Œ•þyöìîûîû ÷˜‰ÄÅ î,!m* ~î‚ •þyöìîûîû îÄy¤ ’þzèþöìëûîû ?lÄ
†þôþ›öìÇþ þ›„y‹þîyîû þ›y‘þ !löì•þ ¥öìîÐ
Distribution of marks for Experiment no.6

Definition of the 

quantity to be measured 
Theory Systematic recording of data 

and  performance of the 
experiment

Calculation Accuracy

1 1 7+2 (graph) 1 1

7. Determine acceleration due to gravity (g) by Kater's pendulum. [Adjustment to be done for forty

oscillations. Take readings for one set of Knife edge.]

ö†þØþyîû ö˜y¡öì†þîû ¤y¥yöìëÄ x!èþ†þ£ìÅ? cîûöì”îû ôyl !l”Åëû †þöìîûyÐ
Distribution of marks for Experiment no.7

Definition of the 

quantity to be measured 
Theory Systematic recording of data 

and  performance of the 
experiment

Calculation Accuracy

1 1 Preliminary records of time=5 1 1 

Final time period = 3 

Determination of C.G. =1 
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8. Study the motion of a spring and calculate spring constant. [Take at least 5 different sets of mass]

Œ!ß±‚éŸé~îû ˆ!•þ þ›ëÅöìîÇþ” ~î‚ !ß±‚ ™Ê&îöì†þîû ôyl !l”Åëû †þöìîûyÐŠ
Distribution of marks for Experiment no.8

Definition of the 
quantity to be measured 

Theory Systematic recording of data 
and  performance of the 

experiment

Calculation Accuracy

1 1 6+3 (graph) 1 1

9. Study the motion of a spring and calculate acceleration due to gravity. [Take at least 5 different
sets of mass]

Œ!ß±‚éŸé~îû ˆ!•þ þ›ëÅöìîÇþ” †þöìîû x!èþ†þ£ìÅ? cîûöì”îû ôyl !l”Åëû †þöìîûyÐŠ
Distribution of marks for Experiment no.9

Definition of the 
quantity to be measured 

Theory Systematic recording of data 
and  performance of the 

experiment

Calculation Accuracy

1 1 6+3 (graph) 1 1

10. Investigate the motion of coupled oscillators and measure the frequencies of normal modes. [Take
at least 3 sets of the time period.]

Œë%@Â ö˜y¡öì†þîû ˆ!•þ þ›ëÅöìîÇþ” †þöìîûy ~î‚ lôÅy¡ öôyöì’þîû †þÁ›yBþ !l”Åëû †þöìîûyÐŠ
Distribution of marks for Experiment no.10

Definition of the 
quantity to be measured 

Theory Systematic recording of data 
and  performance of the 

experiment

Calculation Accuracy

1 1 9 1 1

11. Determine the amplitude and phase difference of two superposed waves with the help of
Lissajous figures [Find for one figure]

!¡¤yöì?îû !‹þe öíöì†þ ˜%!Øþ ’þzþ›!îûþ›y!•þ•þ •þîûöìDîû !îhßìyîû ~î‚ ˜¢y þ›yíÅ†þÄ !l”Åëû †þöìîûyÐ Œ~†þ!Øþ !‹þöìeîû ?lÄ !l”Åëû
†þöìîûyÐŠ
Distribution of marks for Experiment no.11

Definition of the quantities 
to be measured 

Theory Systematic recording of data 
and  performance of the 

experiment

Calculation Accuracy

1 2 8 1 1

12. Determine the moment of inertia of cylindrical body about an axis passing through its centre of
gravity and perpendicular to its axis of symmetry. [Take help of an auxiliary body of regular
shape. Take at least 3 sets of time periods]

²Ì˜_ ¤%£ìô îÝîû ¤y¥yëÄ ¡¥zëûy xþ›îû ~†þ!Øþ ö‹þy.y†,þ!•þ îÝîû èþyîûöì†þwˆyô# x!èþ¡Áº xÇþöìîû‡yîû ¤yöìþ›öìÇþ ?y’þÄ¼yô†þ
!l”Åëû †þöìîûyÐ Œxhsý•þ !•þl!Øþ †þöìîû ö˜y¡l†þyöì¡îû þ›y‘þ !löì•þ ¥öìîÐŠ
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Distribution of marks for Experiment no.12 

Definition of the 
quantity to be measured 

Theory Systematic recording of data 
and  performance of the 

experiment

Calculation Accuracy

1 1 9 1 1

13. Draw 	 	  curve for the sonometer wire under a constant tension and hence find the unknown 

frequency of the given tuning fork. (Take at least 4 tuning forks of known frequencies)

~†þ!Øþ !l!˜ÅÜT Øþyöìlîû ?lÄ ~†þ!Øþ ¤öìly!ôØþyîû •þyöìîûîû n îlyô   ö¡‡!‹þe xBþl †þöìîûy ~î‚ ú ö¡‡!‹þe ¥¥zöì•þ ²Ì˜_ ¤%îû 
¢¡y†þyîû x?yly †þÁ›yBþ îy!¥îû †þöìîûyÐ Œ†þôþ›öìÇþ ‹þyîû!Øþ ?yly †þÁ›yöìBþîû ¤%îû¢¡y†þy îÄî¥yîû †þ!îûöì•þ ¥¥zöìîÐŠ
Distribution of marks for Experiment no.13

Definition of the 
quantity to be measured 

Theory Systematic recording of data 
and  performance of the 

experiment

Calculation Accuracy

1 1 6+3 (graph) 1 1

14. Determine the modulus of rigidity of a wire by dynamical method. (Take at least 3 sets of
readings for time period.)

ˆ•þ#ëû þ›m*!•þöì•þ ~†þ!Øþ •þyöìîûîû ,̃“þü•þy =”yBþ !l”Åëû †þöìîûyÐ Œ!•þl!Øþ ö˜y¡l†þyöì¡îû ?lÄ þ›y‘þ !löì•þ ¥öìîÐŠ
Distribution of marks for Experiment no.14

Definition of the 
quantity to be measured 

Theory Systematic recording of data 
and  performance of the 

experiment

Calculation Accuracy

1 1 9 1 1

__________ 
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PHYSICS 

 Course ID : 12428  Course Code : SPPHS-101C-1A(PI) 

Course Title : Physics-I Lab. 

Instruction for Examiners 

  The examiners are requested to past one question on a card with respective serial number of the 
question. Cards may be duplicated, but the total number of cards may exceed the number of 
examinees. A list of arranged experiment sets signed by both the examiners along with answer 
script packet should be sent to the University. In no case, Examination will be conducted by the 
Examiner alone. Secrecy of the result must be maintained. Each candidate should perform the 
experiment which is noted on the card drawn by him/her. The examiners may, however, use their 
discretion in offering him/her a second chance only after drawing card by all the candidates 
before drawing of the card. No credit should be given to Note-Book which has not been signed. 

  Candidates are required to write down the questions on one answer-script with respective number 
of the questions and return the card to the examiner. Candidates will first write down the theory 
(only for working formula explaining the symbol used) in presence of examiners and get them 
signed by either of the examiners. Examiners. Examiners are requested to see that the candidates 
are working according to instruction and to sign some important data for the experiment. Each 
answer script should be examined jointly by the internal and External Examiner and should bear 
the signature of both examiners. All changes must be initiated by both the examiners. Makes for 
each item theory, adjustment of apparatus, data recording, graph calculation and accuracy of 
result must be shown separately. Total marks for experiment should also be shown on the back 
side of the cover page.  

Marks Distribution: 

Laboratory Note Book -2 

Experiment -13 

  If the candidate is found unable to write working formula, it may be supplied by the examiners 
but no mark on that head will be awarded. Proper handling of the instruments, setting of the 
apparatus and systematic recording of data should be taken into account while allotting marks for 
systematic recording of data. Marks for accuracy are to be awarded on the basis of the correct 
result, calculated by the examiners. 

________ 
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  Time:  2 Hours Full Marks:  15 

Perform any one experiment of the following. 

1. Determine the length and diameter of the given body using Vernier Caliper and screw gauge.
[Take at least 5 sets of readings]

èþy!lÅëûyîû †þÄy!¡þ›yîû¤ ~î‚ ß;$þéŸéöˆöì?îû ¤y¥yöìëÄ ²Ì˜_ îÝîû ÷˜‰ÅÄ G îÄy¤ !l”Åëû †þöìîûyÐ Œ†þôþ›öìÇþ þ›„y‹þîyîû †þöìîû þ›y‘þ
!löì•þ ¥öìîÐŠ
Distribution of marks for Experiment no.1

Theory Systematic recording of data and 
performance of experiment

Calculation Accuracy

1 10 1 1

2. Determine the length and diameter of the given body using travelling microscope and screw
gauge.
[Take at least 5 sets of readings]
‹þ¡ôyl x”%î#Çþ” ësf ~î‚ ß;$þéŸéöˆöì?îû ¤y¥yöìëÄ ²Ì˜_ îÝîû ÷˜‰ÅÄ ~î‚ îÄy¤ !l”Åëû †þöìîûyÐ Œ†þôþ›öìÇþ þ›„y‹þîyîû †þöìîû þ›y‘þ
!löì•þ ¥öìîÐŠ
Distribution of marks for Experiment no.2

Theoryï Systematic recording of data and 
performance of the experiments

Calculation Accuracy

1 10 1 1

3. Determine the moment of inertia of flywheel.  [Take at least 5 different sets of mass]

æÏþy¥zéŸéà¥zöì¡îû ?’þü•þy ¼yô†þ !l”Åëû †þöìîûyÐ Œ ›„y‹þ!Øþ !èþ§¬ èþöìîûîû ?lÄ ›y‘þ !löì•þ ¥öìîÐŠ
Distribution of marks for Experiment no.3

Definition of the quantity 
to be measured 

Theory Systematic recording of data and  
performance of experiment

Calculation Accuracy

1 1 9 1 1

4. Determine the Young's modulus of a given wire by Optical Lever method. [Take at least 5 sets of
readings for increasing in the length of the wire as well as for the diameter of the same.]

xyöì¡y†þ#ëû !¡èþyîû ëöìsfîû ¤y¥yöìëÄ ²Ì˜_ •þyöìîûîû ¥zëû‚ =”yBþ !l”Åëû †þöìîûyÐ •þyöìîûîû ÷˜‰ÄÅ î,!m* ~î‚ •þyöìîûîû îÄy¤ ’þzèþöìëûîû
?lÄ †þôþ›öìÇþ þ›„y‹þîyîû þ›y‘þ !löì•þ ¥öìîÐ

10467-SH-I-PHS-101C-1A(P)-19-B.docx 
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Distribution of marks for Experiment no.4 

Definition of the 

quantity to be measured 
Theory Systematic recording of data 

and  performance of the 
experiment

Calculation Accuracy

1 1 7+2 (graph) 1 1

5. Determine the modulus of the rigidity of given wire by Maxwell's needle. [Take at least 3 sets of

readings both for the diameter of the wire and for the time period.]

ôÄy:Göìëû¡ ¤)‹þöì†þîû ¤y¥yöìëÄ ²Ì˜_ •þyöìîûîû ˜,“þü•þy =”yBþ !l”Åëû †þöìîûyÐ Œ•þyöìîûîû îÄy¤ G ö˜y¡l†þyöì¡îû ?lÄ †þôþ›öìÇþ
!•þlîyîû †þöìîû þ›y‘þ !löì•þ ¥öìîÐ
Distribution of marks for Experiment no.5

Definition of the 

quantity to be measured 
Theory Systematic recording of data 

and  performance of the 
experiment

Calculation Accuracy

1 1 9 1 1

6. Determine Young's modulus of  the material of a wire by Searle's method. [Take at least 5 sets of

readings for  increasing in length of the wire as well as for the diameter of the same.]

¢yöì¡Å þ›m*!•þöì•þ ²Ì˜_ •þyöìîûîû ’þzþ›y˜yöìlîû ¥zëû‚ =”yBþ !l”Åëû †þöìîûyÐ Œ•þyöìîûîû ÷˜‰ÄÅ î,!m* ~î‚ •þyöìîûîû îÄy¤ ’þzèþöìëûîû ?lÄ
†þôþ›öìÇþ þ›„y‹þîyîû þ›y‘þ !löì•þ ¥öìîÐ
Distribution of marks for Experiment no.6

Definition of the 

quantity to be measured 
Theory Systematic recording of data 

and  performance of the 
experiment

Calculation Accuracy

1 1 7+2 (graph) 1 1

7. Determine acceleration due to gravity (g) by Kater's pendulum. [Adjustment to be done for forty

oscillations. Take readings for one set of Knife edge.]

ö†þØþyîû ö˜y¡öì†þîû ¤y¥yöìëÄ x!èþ†þ£ìÅ? cîûöì”îû ôyl !l”Åëû †þöìîûyÐ
Distribution of marks for Experiment no.7

Definition of the 

quantity to be measured 
Theory Systematic recording of data 

and  performance of the 
experiment

Calculation Accuracy

1 1 Preliminary records of time=5 1 1 

Final time period = 3 

Determination of C.G. =1 
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8. Study the motion of a spring and calculate spring constant. [Take at least 5 different sets of mass]

Œ!ß±‚éŸé~îû ˆ!•þ þ›ëÅöìîÇþ” ~î‚ !ß±‚ ™Ê&îöì†þîû ôyl !l”Åëû †þöìîûyÐŠ
Distribution of marks for Experiment no.8

Definition of the 
quantity to be measured 

Theory Systematic recording of data 
and  performance of the 

experiment

Calculation Accuracy

1 1 6+3 (graph) 1 1

9. Study the motion of a spring and calculate acceleration due to gravity. [Take at least 5 different
sets of mass]

Œ!ß±‚éŸé~îû ˆ!•þ þ›ëÅöìîÇþ” †þöìîû x!èþ†þ£ìÅ? cîûöì”îû ôyl !l”Åëû †þöìîûyÐŠ
Distribution of marks for Experiment no.9

Definition of the 
quantity to be measured 

Theory Systematic recording of data 
and  performance of the 

experiment

Calculation Accuracy

1 1 6+3 (graph) 1 1

10. Investigate the motion of coupled oscillators and measure the frequencies of normal modes. [Take
at least 3 sets of the time period.]

Œë%@Â ö˜y¡öì†þîû ˆ!•þ þ›ëÅöìîÇþ” †þöìîûy ~î‚ lôÅy¡ öôyöì’þîû †þÁ›yBþ !l”Åëû †þöìîûyÐŠ
Distribution of marks for Experiment no.10

Definition of the 
quantity to be measured 

Theory Systematic recording of data 
and  performance of the 

experiment

Calculation Accuracy

1 1 9 1 1

11. Determine the amplitude and phase difference of two superposed waves with the help of
Lissajous figures [Find for one figure]

!¡¤yöì?îû !‹þe öíöì†þ ˜%!Øþ ’þzþ›!îûþ›y!•þ•þ •þîûöìDîû !îhßìyîû ~î‚ ˜¢y þ›yíÅ†þÄ !l”Åëû †þöìîûyÐ Œ~†þ!Øþ !‹þöìeîû ?lÄ !l”Åëû
†þöìîûyÐŠ
Distribution of marks for Experiment no.11

Definition of the quantities 
to be measured 

Theory Systematic recording of data 
and  performance of the 

experiment

Calculation Accuracy

1 2 8 1 1

12. Determine the moment of inertia of cylindrical body about an axis passing through its centre of
gravity and perpendicular to its axis of symmetry. [Take help of an auxiliary body of regular
shape. Take at least 3 sets of time periods]

²Ì˜_ ¤%£ìô îÝîû ¤y¥yëÄ ¡¥zëûy xþ›îû ~†þ!Øþ ö‹þy.y†,þ!•þ îÝîû èþyîûöì†þwˆyô# x!èþ¡Áº xÇþöìîû‡yîû ¤yöìþ›öìÇþ ?y’þÄ¼yô†þ
!l”Åëû †þöìîûyÐ Œxhsý•þ !•þl!Øþ †þöìîû ö˜y¡l†þyöì¡îû þ›y‘þ !löì•þ ¥öìîÐŠ
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Distribution of marks for Experiment no.12 

Definition of the 
quantity to be measured 

Theory Systematic recording of data 
and  performance of the 

experiment

Calculation Accuracy

1 1 9 1 1

13. Draw 	 	  curve for the sonometer wire under a constant tension and hence find the unknown 

frequency of the given tuning fork. (Take at least 4 tuning forks of known frequencies)

~†þ!Øþ !l!˜ÅÜT Øþyöìlîû ?lÄ ~†þ!Øþ ¤öìly!ôØþyîû •þyöìîûîû n îlyô   ö¡‡!‹þe xBþl †þöìîûy ~î‚ ú ö¡‡!‹þe ¥¥zöì•þ ²Ì˜_ ¤%îû 
¢¡y†þyîû x?yly †þÁ›yBþ îy!¥îû †þöìîûyÐ Œ†þôþ›öìÇþ ‹þyîû!Øþ ?yly †þÁ›yöìBþîû ¤%îû¢¡y†þy îÄî¥yîû †þ!îûöì•þ ¥¥zöìîÐŠ
Distribution of marks for Experiment no.13

Definition of the 
quantity to be measured 

Theory Systematic recording of data 
and  performance of the 

experiment

Calculation Accuracy

1 1 6+3 (graph) 1 1

14. Determine the modulus of rigidity of a wire by dynamical method. (Take at least 3 sets of
readings for time period.)

ˆ•þ#ëû þ›m*!•þöì•þ ~†þ!Øþ •þyöìîûîû ,̃“þü•þy =”yBþ !l”Åëû †þöìîûyÐ Œ!•þl!Øþ ö˜y¡l†þyöì¡îû ?lÄ þ›y‘þ !löì•þ ¥öìîÐŠ
Distribution of marks for Experiment no.14

Definition of the 
quantity to be measured 

Theory Systematic recording of data 
and  performance of the 

experiment

Calculation Accuracy

1 1 9 1 1

ï

__________ 
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PHYSICS 

 Course Id : 12428  Course Code : SPPHS-101C-1A(P) 

Course Title : Physics-I Lab. 

Instruction for Examiners 

  The examiners are requested to past one question on a card with respective serial number of the 
question. Cards may be duplicated, but the total number of cards may exceed the number of 
examinees. A list of arranged experiment sets signed by both the examiners along with answer 
script packet should be sent to the University. In no case, Examination will be conducted by the 
Examiner alone. Secrecy of the result must be maintained. Each candidate should perform the 
experiment which is noted on the card drawn by him/her. The examiners may, however, use their 
discretion in offering him/her a second chance only after drawing card by all the candidates 
before drawing of the card. No credit should be given to Note-Book which has not been signed. 

  Candidates are required to write down the questions on one answer-script with respective number 
of the questions and return the card to the examiner. Candidates will first write down the theory 
(only for working formula explaining the symbol used) in presence of examiners and get them 
signed by either of the examiners. Examiners. Examiners are requested to see that the candidates 
are working according to instruction and to sign some important data for the experiment. Each 
answer script should be examined jointly by the internal and External Examiner and should bear 
the signature of both examiners. All changes must be initiated by both the examiners. Makes for 
each item theory, adjustment of apparatus, data recording, graph calculation and accuracy of 
result must be shown separately. Total marks for experiment should also be shown on the back 
side of the cover page.  

Marks Distribution: 

Laboratory Note Book -2 

Experiment -13 

  If the candidate is found unable to write working formula, it may be supplied by the examiners 
but no mark on that head will be awarded. Proper handling of the instruments, setting of the 
apparatus and systematic recording of data should be taken into account while allotting marks for 
systematic recording of data. Marks for accuracy are to be awarded on the basis of the correct 
result, calculated by the examiners. 

________ 
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