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Course Title : Mechanics
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The figures in the margin indicate full marks.

The questions are equal value.

Section-1
1. Answer any five questions: 1x5=5
(a) If A is the areal velocity of a planet of mass M, what is the angular momentum of the planet?
(b) Distinguish between inertial and non-inertial frames?
(c) What is time dialation?
(d) What is the main outcome of Michelson-Morley experiment?
(e) What is the utility of Reynold’s number?
(f) What do you mean by geosynchronous orbits?
(g) What is venturimeter used for?

(h) What is meant by neutral equilibrium?

Section-I1

2. (a) A reference frame rotates with respect to a fixed reference frame with an angular velocity @.
If the position, velocity and acceleration of a particle in rotating frame are represented by
Tm» Um and d,,, show that the acceleration of the particle in fixed frame is given by
- - — - — — - dw -
g =am+2wxvm+w><(w><rm)+g><rm.

(b) What is coriolis force? 4+1=5

3. State Kepler’s law of planetory motion. If the distance of the earth from sun was suddenly reduced
to half the present value, how many days will be there in one year? 3+2=5

4. (a) Prove that the rate of flow of incompressible and mobile fluid is same throughout a pipe if the
flow of liquid is streamline.

(b) The velocity of water in a river is 20 km/hr near the surface. If the river is 10m deep, find the
shearing stress between the horizontal layers of water. The coefficient of viscosity of
water= 102 poise. 3+2=5

5. Derive the formula describing variation of mass with velocity. 5
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Section-II1

Answer any one question. 10x1=10

6. What is bending moment? A straight horizontal beam of rectangular cross-section is rigidly
clamped at one end. The free end is loaded with a weight W. When the bending is small, obtain an
expression for the deflection of the free end.

The volume of a spherical ball of radius 10 cm is decreased by 0064 cm® when it is subject to a
pressure of 38-4 atmosphere find the bulk modulus of the material of the ball. 2+5+3=10

7. (a) A particle moves under a force field is given by F=- r%f‘, k>0

Then derive the differential equation of motion of the particle and prove that path of the
particle is conic and show that the conic is an ellipse, parabola and hyperbola according as

E <0,E =0andE > 0, respectively.

(b) If E is the energy of the particle, show that speed of the particle is given by v = Tzn—t + %

(5+3)+2=10
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T3 QG AL 28T SIS e |

Section-I

1. Answer any five of the following: 1x5=5
@ I 517 A7 Teq wie ¢
(a) Write down the condition for three vectors P, and Rto be coplanar.
ol (239 P, 0 93 R -9 GFoaA RGN *[6f6 el |
(b) How the linear acceleration of a rotating particle is related to its angular acceleration?
G I TG (ARF 73 O (FIfF T A0 IS 7S 2
(c) What do you mean by forced vibration?
A Fl @S (I 2
(d) What do you mean by geo-stationary satellite? Explain.
GO THlalR F e Il el |
(e) What do you mean by length contraction in relativity?
AR SRR O FRCPb IEIC0 J (@AM 2
(f) Why is gravitational potential negative?
TR eq 4 27 @2
(g) State and write the differential form of a Gaussian theorem in electrostatics?
27 ofberwa SICER a e w1 938 O e Faeelfb (el |
(h) Radius of earth is 6400 km. Find its capacitance in any system of unit.

sfeIF AP 6400 km | @ @I ARG @ GIFFCTF W fefar St |
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Section-II

Answer any two of the following: 5%2=10

@ I 715 2AsiE Ted wiS 2

2. A particle is subjected to two mutually perpendicular simple harmonic motion having same
period but different amplitude and phases. Show that the resultant motion of the particle

in general is elliptic. Hence, discuss what would happen when the phase difference is (i)
Y
0 and (ii)) —.
and (i) 5
3+2=5
@35 TN @i 92 sffiTeIe g ffen feia @3k wige ufb s1=et (rietaifea oifaeiretsa b1 <oe |
orate @, N aife oIfe Sogasiar | 7w W AL (i) 0 @< (ii) g w2 il sife =ficetna

BE&IN

3. (a) What is axial vector? Give example.

SR (9T I 0612 Sl MG |
(b) Prove that v2(1)=0, where 7= xi +yj +zk . 2+3=5
r
2.1

AN FE @, V' (—)=0, @A r=xi + ] + 2k |
r

4

nnr

4. (a) Show that the torsional couple per unit twist of a wire is , where the symbols

have their usual meaning.

4
@S @, 96 OIET Afe I 2AF (N6 G G “’Z , @A Dowf ovfere s 7aa

I
(b) Mention the limiting values of Poisson’s ratio. 4+1=5

A SAICER ARSI Seare 1 |

5. Prove that the number of beats produced per second is equal to the difference between

the frequencies of the tones producing them. 5

mie @, oS TS FARCAT AL FF~o1 Tl *Fmiod FAICES AL A0 |



6.

7.

(3) SH-1/PHS/103/GE-1/19

Section-II1

Answer any one of the following: 10x1=10

@ @I G55 AT Ted vie ¢

(a)

(b)

(c)

(a)

(b)

(c)

What is capacitance? Find the capacitance per unit length of a cylindrical capacitor

whose outer cylinder is earthed.
q7g I 7 9 (FISIFRe M AR (Bl6 G112 e 97 A G35 (e A el el |

What will be the electrical field at a point inside a conductor? Explain.
@I AR STereE @I e ofberwa Fimel 232 i Il |

An infinity long dielectric cylinder of radius ‘@’ is non-uniformly charged where the
volume density of change ‘p’ varies proportionally with distance from the axis of the
cylinder. Find the electric field intensity at a point inside the cylinder. [Given, p=0 on
the axis of the cylinder and p=p on the surface of the cylinder] (1+4)+2+3=10

AN R @R ‘o’ APNET (6 ATATEF (516 SPTRISIE S QIR G SR SIS Ty
‘0 (BIeT BT (ACF AT A0 TIesiifereid #fkafes 211 mreba sreresz @i e
OfYeCRg AR W el 1 | [(rel IR, (5I06R SICwe B2/ p=0, 4<% (BI0es 2% p=p 1]

Explain why steel is more elastic than rubber. 1
5% (&1 T (b @ FRfogiore i e |

Establish the relation between Young’s modules, bulk modulus and Poisson’s ratio. 4
TR GNE, O I QT IR 2R SIS &y T=1S 2lfedt e |

Poisson’s ratio of a material is . Show that if o be the longitudinal strain, then the

volume stain is (1 — 20)a. 2

(I AL ST SoATS o, (vl (@ siwifoa s fgfs o0 26 Siwes FF (1 - 20)a

(d) A wire of length [ and radius r is elongated in length by the application of force.

Assuming that the volume of the wire remains unaltered. Show that the Poisson’s
ratio of the material of the wire is G=E. 3
[T @R r PR G It 367 2ol 03 G1fba oy Jfen TH1c1 27 | oiafoa wiiwrent wisifaafes

wCE 4@ @ e @ oML SAMIER ST Seeite =5 c=%|
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7ifapel ST SIS ACHT AT [E |
AT FAPTET e ©FF Ced 70 27

1. Answer any five questions: 1x5=5

& I #h ded Ted wie ¢

(a) What is unit vector?

GTF (ST 2

(b) What is the value of (W) ?
(Vr)-a st w2

(c) Write down the Newton’s 2nd law.

eoR sl sfeoqaft el |

(d) What do you mean by conservative force?

MR T 00 F I ?

(e) Define the dimension of Gravitational constant.

TR A WAl e |

(f) What do you mean by parking orbit?
AR T FeTce F @R

(g) Define the dimension of stress and strain.

Aew ¢ fFfon wal Fefa |

(h) What is the frame of reference?

o ©g Fte
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2. Answer any two questions: 5%2=10

& T 7o 2R Tl WS ¢

(a) Given that Z:}+2}'+3]€ and §=2}—}'+2l; . Define the unit vector which is

perpendicular on both the vector 4 and B. 2
MEANSZ A=i+2j+3k 99 B=2i— j+2k | A 9 B TORT T{7 oT% 4o (934 ol
AT
(b) Three vectors are A =3j — 2}' +k, B=i+ } —2k and C=3i— 4}' + Mk . For which value
of A the vectors will be in same plane? 3
fofs (830 4=3i-2j+k, B=i+j—2k 9R C=3i—4j+Mk | A4 T N 2T (0F
COIEIRUEAC R 2(q?
3. (a) What do you mean by periodic motion? What is phase? 1+1=2

#fige oifs e F @R ™ Fie

(b) The equation of Simple Harmonic Motion is x = 10sin (60mt — 0-41) cm. Define the
(i) amplitude, (ii) Time period, (iii) frequency and (iv) initial phase of motion 3
Gl I7el (iseifon 7w x = 10sin (60mt —0-41) cm | 5o
() BT@E, (i) s, (i) F0%,  (iv) 298 W S s

4. (a) What is torque? Establish the relation between torque and angular momentum. 1+2=3

5 F2 5F ¢ (@IfIF wAcEed AE afewl el

(b) Give two examples of law of conservation of Angular momentum. 2

(FIfI SR IR Icaq 7o Swiwel wiS |

5. (a) Write down the Einstein Relativity. 2

IZPORER SCAfFFORMD T |

(b) Write down the Gallilio transformation equations. What is the boundation of it? 2+1=3

ifefere Foles FRFaeil @l @7 AwREe! Jie

Answer any one question: 10x1=10

& I GF0 A0 TEd WS ¢

6. (a) Prove that the central force is a conservation force. Write down the Kepler’s law of
planetary motion. 3+2=5

A T F@o I G FRTH | A2F ofe TFe @orEd @ @l |

(b) Write down the characteristics of Geostationary Satellite. Define the orbital velocity and
period of Revolution of an Artificial Satellite. 2+43=5

GANETH TR @Rl @Al | Flaw Tolarzm amtel (@9 @ emEwee e |
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7. (a) Whatis Rigidity Modulus? Define the work done for shearing strain. Establish the relation
between rigidity modulus, Poisson’s ratio and Young’s modulus. 143+43=7

TG GANE 2 T [Plod were] FOIEA AR e TR T8I @ellF, =0 Sgoiie
€ TR WAET W THE aAfen) el |

(b) One wire having 1 m length and 1 mm radius is fixed at one end and another end is open.
The wire rotates at 90° torsion angle for 4-3x10° Dyne-cm torque at open end. Define the
Rigidity modulus of the material of the wire. 3

1 m &9 @R 1 mm P [T 93 OIEe GFA% el Sg Gk S9iF 28 I& | (AT
4-3x10° Dyne-cm &C%S 2[eI(d 1A 90° (6T (el (AICF | Oba AWM gool @iz fefa
el |
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Section-I
1. Answer any five questions: 1x5=5
(a) If T (%) =+n prove that I’ (— %) = —2/m.
(b) Find the Fourier Co-efficient as for half wave rectifier.

(c) Find the directional derivative of a scalar function ¢ = x?yz + 4xz? at (1,—2,—1) in the
¢ y

direction 2 — j — 2k.
(d) Show that E= iz is irrotational.
T

(e) Write down the expression for the elements of area in cylindrical co-ordinate (p, @, z) system

for p = constant surface.
(f) Suppose V- E = 0. Comment about the nature of vector field.
(g) Write the error function.

(h) If A is a constant vector, prove that V(?‘ . /T) =A.

Section-11
Answer any two questions. 5%2=10
-m when -nt<x<0

m when 0<x<Tm’
Hence, show that = = 1 —1+1—1+1... 4+1=5
4 3 ' 5 7 9

2. Find the Fourier series of the following function f(x) = {

3. Using the method of separation variable arrive at the radial equation
d?R  2dR I(I+1R
24R _ =0
dr? = rdr r2

from the Laplace equation (V2¢ = 0) in spherical polar co-ordinate system and show that the

general solution of radial equation is of the form

R(r) = Art + Br~U*D, where A and B are constant.

12411/17257 Please Turn Over
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4.

(a) Define I'(gamma) function in integral form.
(b) What is the domain of convergence of this integral form?

(¢) Find the relation I'(n) = (n — 1)!. 2+1+2=5

(a) State Green’s theorem in the plane.

(b) Evaluate the integral fc (xy + y?)dx + x?dy, where c is the closed curve of the region
bounded by y = x and y = x? and verify Green’s theorem in the plane. 1+4=5

Section-II1

Answer any one question: 10x1=10

2
Consider the differential equation 9x(1 — x) % —-12 Z—i’ +4y =0
(a) Find singular point and justify regular or irregular singular point.
(b) Find the roots of the indicial equation.

(c) Prove the recurrence relation J, ) = % [] 1@ T L. 1(x)], 343+4=10

(a) Find a unit rector parallel to the xy plane and perpendicular to the vector 41 — 3f + k.
(b) Prove that, A x (§ X 5) = §(/T 5) — E(E . §)

(c) Prove (- V)5 = 2Vv? -5 x (Vx 5). 243+5=10
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Tifapel ST ST ACHT AT [E |
AT FAPTET e ©FF Ced [70e 27

1. Determine the length and diameter of the given body using vernier caliper and travelling microscope.

(Take at least 5 sets of readings.)

il FET7RPT G3R BTl Sl TER AFR) 2ve IFF (T G3R TPT e 1 | (FATH
S5 A F@ A Fee 2@ )

Distribution of marks for Experiment No.1:

(a) Theory 1
(b) Systematic recording of data and performance of the experiments 10
(c) Calculation 1
(d) Accuracy 1

12424/17263 Please Turn Over
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2. Determine the length and diameter of the given body using vernier caliper and scerw gauge.

(Take at least 5 sets of readings.)

IfeIE oI G3R F-(olea R 26 TG 1) @R 0T fefar et | (FACE M5 A7
Ay e =@ 1)

Distribution of marks for Experiment No.2:

(a) Theory 1
(b) Systematic recording of data and performance of the experiments 10
(c) Calculation 1
(d) Accuracy 1

3. Determine the moment of inertia of a flywheel. (Take at least 4 different sets of mass.)

G FR-BE el IS W Tt | (FweAcE vl fon se T #lio fHre 2 1)

Distribution of marks for Experiment No.3:

(a) Definition of the quantity to be measured 1
(b) Theory 1
(c) Systematic recording of data and performance of the experiments 9
(d) Calculation 1

(e) Accuracy 1
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4. Determine the Young’s modulus of the material of a given wire using optical lever. (Take at
least 5 sets of readings for increase in length of the wire as well as for the diameter of the same.)

SRR foToR AE AR 2nS O SoMIER 23 SelrE el el | (O oy I @R oI
AP TEREE T FACE A6 AW A fre 2@ 1)

Distribution of marks for Experiment No.4:
(a) Definition of the quantity to be measured
(b) Theory
(c) Systematic recording of data and performance of the experiments
(i) Graph
(d) Calculation

(e) Accuracy

—_— =N = =

5. Determine the modules of rigidity of the material of a 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.)

S 5 AL A€ OIES SAMIR Fool SeallF 76l T | (S AP 8 (ITABIET Gely
FACE fom a/ 215 f0e =@ 1)

Distribution of marks for Experiment No.5:
(a) Definition of the quantity to be measured
(b) Theory
(c) Systematic recording of data and performance of the experiments

(d) Calculation

—_ = O = =

(e) Accuracy
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6. Determine Young’s modulus of the material of a given wire by Searle’s method. (Take at least
5 sets of readings both for increase in length of the wire and for the diameter of the same.)

el oMafors ave OIEa ToAMIeTa 23R wel® fefd T | (SIFa ™ I R OiEd TP TewE
G FRACE S5 A A e 7@ )

Distribution of marks for Experiment No.6:
(a) Definition of the quantity to be measured
(b) Theory
(c) Systematic recording of data and performance of the experiments
(i) Graph
(d) Calculation

—_— = N ] = =

(e) Accuracy

7. Determine acceleration due to gravity (g) by Kater’s pendulum. (Adjustment to be done for forty
osicillations. Take reading for one set of knife edge.)

(@O (AR AR Sfedy F e Fefa et | (o= (ieea o AvEw g F900 21|
FANTARE &) GFAD A1 fce 23 1)

Distribution of marks for Experiment No.7:

(a) Definition of the quantity to be measured 1
(b) Theory 1
(c) Systematic recording of data and performance of the experiments

(a) Preliminary recording of time

(b) Final time period

(c) Determination of centre of gravity

(d) Calculation

= = ) W0

(e) Accuracy
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8. Study the motion of a spring and calculate the spring constant. (Take at least 5 different sets
of mass.)

Ferk-ag offe Sz a1 GR TR a9 (Seies <in o o o oo [ee 2@ 1)

Distribution of marks for Experiment No.8:

(d) Calculation

(a) Definition of the quantity to be measured 1
(b) Theory 1
(c) Systematic recording of data and performance of the experiments 6
(a) Graph 3

1

1

(e) Accuracy

9. Study the motion of a spring and calculate acceleration due to gravity. (Take at least 5 different

sets of mass.)

a7 oife S e @k Fer Sfesde gaem I [ st | (S96ET Sl for e & o
fte 7@ )

Distribution of marks for Experiment No.9:

(d) Calculation

(a) Definition of the quantity to be measured 1
(b) Theory 1
(c) Systematic recording of data and performance of the experiments 6
(a) Graph 3

1

1

(e) Accuracy
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10. Investigate the motion of coupled oscillators and measure the frequencies of normal modes. (Take

at least 3 sets of time period.)

T @R oifS A I T Gees FE Fefw s
Distribution of marks for Experiment No.10:

(a) Definition of the quantity to be measured

(b) Theory

(c) Systematic recording of data and performance of the experiments

(d) Calculation

—_— = O = =

(e) Accuracy

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

fortitera foraa 7w 1o SofFsiifos wamm e a3z i iy [t st (9 Brag e
fasfa )

Distribution of marks for Experiment No.11:

(a) Definition of the quantities to be measured

(b) Theory

(c) Systematic recording of data and performance of the experiments
(d) Calculation

(e) Accuracy

— = 00 DN =
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12. Determine the moment of inertia of a 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 period.)

o7e I € MR R TolF @I GleiFis Tea O (Fmallill SieeTs SRR AoIeF ey
g [ Sl | (F9HcTE [ S et FieeTa 1S [ee =@1)

Distribution of marks for Experiment No.12:

(a) Definition of the quantity to be measured

(b) Theory

(c) Systematic recording of data and performance of the experiments
(d) Calculation

(e) Accuracy

—_ = O =

1 . . .
13. Draw f vs. curve for a 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.)

a5 W78 BIea oy @36 ARG S f 9w % E12fbg oEa S @R @ @AY @
BTG AP SIS F9A1F e S | (FIACE B Tl F=MEFT TR 72T FCO 204 1)

Distribution of marks for Experiment No.13:

(d) Calculation

(a) Definition of the quantity to be measured 1
(b) Theory 1
(c) Systematic recording of data and performance of the experiments 6
(i) Graph 3

1

1

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

O ATGTS AT OIFT TAMIET ool @eli® ey Tl | (INACF ol (et FIETa Ty Ao
[ESIE)

Distribution of marks for Experiment No.14:

(a) Definition of the quantity to be measured 1
(b) Theory 1
(c) Systematic recording of data and performance of the experiments 9
(d) Calculation 1

(e) Accuracy 1
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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]

SR SRR 998 F-Colters AR 2we TG 07 € T foefa el | (FHATT A 0 #4710
fAts zta1)

Distribution of marks for Experiment no.1

Theory Systematic recording of data and Calculation Accuracy
performance of experiment

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]
BT S A Q3% T CAICEH MR 208 TG ) G T 0o SR | (FATH AT 0 A1
fate zta1)

Distribution of marks for Experiment no.2

Theory Systematic recording of data and | Calculation Accuracy
performance of the experiments
1 10 1 1

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

FI2-RBEE Twel N Wl et | (it for staa T+ fte 29 1)

Distribution of marks for Experiment no.3

Definition of the quantity | Theory | Systematic recording of data and | Calculation | Accuracy

to be measured performance of experiment

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.]
SRR foTel TEH AR AW O 23 el 76 FCRA | SItaa e I 9% Ol T TR
Gel) FATE SABAE A1 TS 207 |
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(2)

Distribution of marks for Experiment no.4

Definition of the Theory | Systematic recording of data | Calculation | Accuracy
quantity to be measured and performance of the
experiment
1 1 7+2 (graph) 1 1

5. Determine the modulus of the rigidity of a 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.]

WHETIE oL AR 2A7G I Yool @l 567 S | (ST A 8 (P Srol) FAATH
foaaIe ¢ =110 fte & |

Distribution of marks for Experiment no.5

Definition of the Theory | Systematic recording of data | Calculation | Accuracy
quantity to be measured and performance of the
experiment
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.]

e siafore one SItad SAMITTR 23R @l faefa FCal | (ST el Jfan @3 SItaa I Towd ey

T G A1 0w 7|
Distribution of marks for Experiment no.6
Definition of the Theory | Systematic recording of data | Calculation | Accuracy
quantity to be measured and performance of the
experiment
1 1 742 (graph) 1 1

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.]

(OIS (FIETC R SFI G GACeld Ao el el |

Distribution of marks for Experiment no.7

Definition of the Theory | Systematic recording of data | Calculation | Accuracy
quantity to be measured and performance of the
experiment
1 1 Preliminary records of time = 5 1 1

Final time period = 3

Determination of C.G. =1




10.

11.

12.

(3) SP-1/Physics/101C-1A(P)/19

Study the motion of a spring and calculate spring constant. [Take at least 5 different sets of mass]

(Fer-a7 5if oIt g ek garasa s s et 1)

Distribution of marks for Experiment no.8

Definition of the Theory | Systematic recording of data | Calculation | Accuracy
quantity to be measured and performance of the
experiment
1 1 6+3 (graph) 1 1

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

(Fer-ag sif #1ftael S0a Sfew e gatels i el et 1)

Distribution of marks for Experiment no.9

Definition of the Theory | Systematic recording of data | Calculation | Accuracy
quantity to be measured and performance of the
experiment
1 1 6+3 (graph) 1 1

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

(A (AT 9IS 2T AT G2 e (TS Fo % foysfa e 1)
Distribution of marks for Experiment no.10

Definition of the Theory | Systematic recording of data | Calculation | Accuracy
quantity to be measured and performance of the
experiment
1 1 9 1 1

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

foptite B (At ¥l Teifasiifow warm [ @k i sy Fefa w11 (@ orag & e
FCAN)

Distribution of marks for Experiment no.11

Definition of the quantities | Theory Systematic recording of data | Calculation Accuracy
to be measured and performance of the
experiment
1 2 8 1 1

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]

AME I TET A2 A2 W2 G0 (HISIFo TG SRCFHANN S GeTq SRR AT STeaNT
el et | (T S 07 (emAIte™ it fore 263 1)
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Distribution of marks for Experiment no.12

Definition of the Theory | Systematic recording of data | Calculation | Accuracy
quantity to be measured and performance of the
experiment
1 1 9 1 1

1 ) ) !
13. Draw n vs. J curve for the sonometer wire under a constant tension and hence find the unknown

14.

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

<fl o Sita w4 fG AR I o M (T o A @) @ Erefog 23ve ave
*EF SIS FA1F 2T FCA | (FAATT G Sl FACFD TP IR FIAC© 2303 1)
Distribution of marks for Experiment no.13

Definition of the Theory | Systematic recording of data | Calculation | Accuracy
quantity to be measured and performance of the
experiment
1 1 6+3 (graph) 1 1

Determine the modulus of rigidity of a wire by dynamical method. (Take at least 3 sets of

readings for time period.)

S 2Ffors 3G OItad qrel @iz fFefa Fcat | (Fsafb memite o it fare =31)

Distribution of marks for Experiment no.14

Definition of the Theory | Systematic recording of data | Calculation | Accuracy
quantity to be measured and performance of the
experiment
1 1 9 1 1
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B.Sc. Semester I (Programme) Practical Examination, 2019-20

PHYSICS

Course ID : 12428 Course Code : SPPHS-101C-1A
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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B.Sc. 1st Semester (Honours) Practical Examination, 2019-20

PHYSICS
Course ID : 12421 Course Code : SH/PHS/101/C-1

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) (1) Write down the full form of OMR, OCR, MICR and CPU.
(ii) Convert the binary number (110110 - 0101), to decimal number. 2+2=4

(b) (i) Draw a block diagram of a computer clearly mentioning each block.

(i1) Substract (42),o9 — (15)1¢ using 1’s complement and 2’s complement scheme. 2+2=4

(c) Using iterative method solve the system of equations:

4—x1 + 11x2 — X3 = 33
x1+x2+4—x3 = 12
8x1 - 3x2 + 2x3 = 20

Take eight iterations to solve the equations. 4

(d) (1) Write a short note on ‘control unit’ of computer system.
(i) Add two numbers A = 0-4927 x 10° and B = 0 - 3725 x 10! using floating point
arithmetic. 2+2=4
(e) (i) What is the difference between computer organization and computer architecture?

(i) Three approximate values of % are given as 0 - 30, 0 - 33 and 0 - 34. Which of these
three values is the best approximation? 2+2=4

(f) (i) What are the major components of a CPU.

(i) What is under flow? Explain it with example. 2+2=4

(g) (i) Write down the full form of RAM and ROM.
(ii) Write a short note on ‘cache memory’.

(iii) Define approximate number. Give an example. 2+2=4

12421/17258 Please Turn Over
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(2)

(h) (i) Find the best values of ‘a’ and ‘b’ if straightline y = ax + b is filled to the data:
X 1 2 3 4 5
y 0-6 2-4 3-5 4-8 5-7
(i) Whatis ‘goodness of a fit’? 3+1=4
(i) (1) What are the difference primary memory and secondary memory?
(ii) Convert (21 - 75);, into binary number. 2+2=4
() (1) Find the relative error of 8-6 if both of its digits are correct.
(ii) Define ‘flow chart’ and ‘sequence’. 2+2=4
(k) (1) Write down the full form of MBR, MAR, IR and EPROM.
(ii) Substract (37)19 — (53)4 using 2’s complement scheme. 2+2=4
(I) (1) Define ‘Precise’ and ‘acurate’ measurement.
(i) What do you mean by systemetic error? Write two sources of systemetic error.  2+2=4

Group-B

. Make a graph of Bessel’s function of 1st kind of zeroth order (J,(x)). Take ranges for x and y axis
as (—1to 1) and (—10 to 10) respectively. Set the title of the graph “Bessel’s Function”. Make the
graph with red color. 2+1+1=4

. Plot the function y = sin 2x + cos x using the title “Harmonic Oscillation” with x axis as “TIME”
and y axis as “AMPLITUDE”. Choose ranges (—5to 15) and (—1to 3) for xand y axis
respectively. 2+1+1=4

. Plot the modulus of a complex function y = sinx + i exp(—x) with title “Complex Function”.

Label x axis as “Time” and y axis as “Decay”. Set color of the graph ‘green”. 2+1+1=4

. Make a polar plot of a function f(t) = t * sin(t) with title “Polar Plot”. Set x range (—2 to 2m).
Set color of the graph with ‘pink’. 2+1+1=4

. Plot y =;%* cos(4mx) using title “Underdampled SHM” Label x axis as “Time” and y axis as
“Amplitude”. Make line width 7 and line color ‘red’ in your plot. 2+1+1=4

. Plot three given functions sinx, exp(—x?) and tan? x in a same graph but with different origin.
Choose three different titles for given three functions. 3+1=4

Group-C

. The parametric equation for a 3D spiral are given by x = cosu cos(v + 3), y = sinucos(v + 3)
and Z = sin v + u. Using isosample 60, 15 and ranges for u and v as [—2m to 2m] and [—T to m],
respectively, plot the equations to make a graph in gnuplot. 5



10.

11.

12.

13.

(3) SH-1/Physics/101/C-1(P)/19

The parametric equations for a 3D cylinder are x = a cos u, y = asinu and Z = v [a : radius of
cylinder]. Plot a graph to create the cylinder in gnuplot. The radius of the cylinder is 5 units and
heigh is 20 units. 5
In an experiment of spring-mass system the weight and elongation data are given below:
Weight 2 4 6 8 10 12

Elongation 18 41 59 82 98 120
Plot the data in gnuplot. Fit the graph by linear least square fit method and find the value of spring
constant. 5
In a experiment of the Ohm’s law the volt-ampere data are given below:

Volt 2 3 4 5 6 7 8 9

Amp. | 19 31 42 4-8 60 7-1 79 9-2

Plot the data and fit the graph by equation y = mx + c. Find the value of conductance. 5

The Force-displacement data of a horizontal spring are given below:

Force 0-00 | 0-50 | 1-00 | 1-50 | 2-:00 | 2-50

Depression | 0-00 | 021 | 038 | 0:62 | 0-80 | 1-02

Plot the data and fit the graph using gnuplot’s “Fit” function. 5

The V — I data in Ohm’s law experiment are—

v 0-00 | 040 | 0-80 | 1-20 | 1-60 | 2-00

I 000 | 030 | 058 | 092 | 115 | 1533

Plot a graph using the given data and fit the data using “Fit” function to find the resistance. 5
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B.Sc. 1st Semester (Honours) Practical Examination, 2019-20
PHYSICS

Course ID : 12422 Course Code : SH/PHS/102/C-2

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 of a spring 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 2
(f) Accuracy 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).
(b) Theory (working formula with explanation of symbols).
(c¢) Recording of data

1
1
6
(d) Drawing of graph 2
(e) Calculation 2

1

(f) Accuracy

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 2
(f) Accuracy 1
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4. Determine the coefficient of viscosity of water by capillary flow method. [Take
least two different height difference.]

(a) Definition of the quantity to be measured (coefficient of viscosity).
(b) Theory (working formula with explanation of symbols).

(c) Recording of data for two different heights

(d) Calculation

(e) Accuracy

readings for at

3+3=6

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

[Take at least two balls of different radii].
(a) Definition of the quantity to be measured (coefficient of viscosity).
(b) Theory (working formula with explanation of symbols).
(c¢) Recording of data:
(i) Density of the material of the balls
(i) Terminal velocity for three different balls
(d) Calculation

(e) Accuracy

2+6=8

6. Determine the acceleration due to gravity using a bar pendulum. [Take at least six different

readings, four lengths on each side of the centre of mass.]
(a) Definition of the quantity to be determined (acceleration due to gravity).
(b) Theory (working formula with explanation of symbols).
(c) Recording of data
(d) Drawing of graph
(e) Calculation

(f) Accuracy

NN

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).
(b) Theory (working formula with explanation of symbols).
(c¢) Recording of data
(d) Calculation

(e) Accuracy

[\ o]
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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

(e) Data for three masses

[\S TN N )

(f) Calculation

(g) Accuracy 1
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PHYSICS

Course ID : 12422 Course Code : SH/PHS/102C-2

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 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 instruction 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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