ni : Group A: Long-answer Questions
Answer THREE questions. 3x10=30

|,/ State and explain Kepler's laws of planetary motion. Derive an
10( : expression for escape veloc1ty from soldr system. ‘ 4+6

’ / State Bernoulli's theorem and deduce Bernoulli’ s equation. 2+8

.(H. Write the Maxwell's equation and explain the significancé of
i et ; 2+8

’l// Obtain an expression for the path difference in the Young's
double slit experiment. Alse obtain the expression for fringe
width. 6+4

Group B: Short-answer Questions

MLHW/Q:‘ FOUR questions. - 4x5=20

Ky 4 What is the highest order spectrum, which may be seen with

Ly inonochromatic light of wavelength 60009A by means of a
tliffraction, grating with 5000 lines/cm?

i, Iy un experiment involving Newton's rings, the diameters of
e fifth and fifteenth bright fringes formed by sodium yellow
lijht are measured to be 2.303 and 4.134 mm respectively.
[ tnlculate the radiuis of curvature of the convex glass surface.

|

(4 1BO3A). | . : |

. v )
Vhile and explain Ampere's law.

i
g Hinle and explain Gauss's law in electrostatics. [
‘@ Contd. .., : { J
3




(2) R AN

” 19. A simple pendulum of length 100 cm has energy equal tg \
:‘ 2x106 ergs when its amplitude is 4 cm. Calculate its energ Y
when its length is doubled. {g‘F

;\}O/ Show that the theoretlcal limiting values of poxson s ratio are J Wi
1 and 0.5.

Group C: Very Short-answer Questions

Answer FIVE questions.
\/\;/hat is gravitational potential?

What is turbulent flow?

Define Lorentz force.
14. What do you mean by Haill effect?
15. State and expléu'n Raylewighn_cgvii_exio.rl» _
16. What do r;leén by holnégraphy?
1720 Whatis ‘Brewster‘s law?
187" What do mean by impedance in LCR circuit?

Y s
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3

Candidates are required to give their answefs'-kz:n their own words as far
as practicable. '

Figures in the margin indicate full marks.
Group A:
Answer THREE questions. 3x10=30

l{a) What do you mean by gravitational field and gravitational
potential? Derive an expression for the gravitational poti:;zﬂ ata

point inside, out side and on the surface of the thin s
shell..

erical
1+6
(b) If the displacement of particle at any time is given by x = a cos
(wt) + b sin (wt). If a=6, b=8cm and w=3, find the period, max
velocity and the maximum acceleration. 3

2(a) What is élasticity? Deduce the following relations (i) Y = 2n (1+ G)

and (ii) ? e —Kj Where Y is Young's modulus of elasticity, n is ;
n

v

shear modulus of rigidity, K is bulk modulus of elasticity and a is
Poisson's ratio. 1+6

(b) A transverse wave is represented by y= 4 sin (62.8t - 0.314x+2.5)
where x and y are in cm, Calculate (i) amplitude, frequency,
velocity of the wave , wave number and (i) max speed of the
particle. 3

3(a) State Gauss and prove Theorem and apply it to find the electric

field at inside point of uniformly charged hollow cylinder d field
due to uniformly charged wire. 23+

(b) Tow long parallel wires are 8cm apart. What equal current must
be in the wire if the magnetic field half way between them is to
have a magnitude of 300uT. Consider current in the wires are

flowing in the opposite directions. v 3
/<P Contd. ...
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PURBANCHA UNIVERSITY
2 2013
Bachelor of Technology in Blotech\nology /First Semester/ Final
Time: 03:00 hrs. ~v-i-*Full Marks: 60 / Pass Marks: 24
BT103SH: Physics-I

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

Figures in the margin indicate full marks.

Group A
Answer THREE questions. 3x10=30

1{a) Suppose the rate of ejection of mass by the rocket is constant
and equal to Mo, where B is constant and My is initial mass of
the rocket. Show that the mass at any time is M=Mp(1-t) and

O- e

acceleration at any time is a= . 9+2
-5

(b) Show that the gravitational potential at the centre of a solid

sphere is 3/2 times the potential at the surface. 3

2(a) Write down necessary assumptions made by Poiseville then
deduce Poiseuille's formula for liquid low through uniform
narrow tube. 245

\(13)/A circular rod of Y=2.04x10¢ Kg wt. per sq cm, c=0.4; length 1m
and cross-sectional area of 0.25 sq mm is stretched by wt. of 10
Kg. Find the extension and diminution produce in cross-section. 3

3(a) What do you mean by self induction? Define coefficient of self
induction and state its unit. Calculate self inductance for
rectangular toroid. , — : 1+2+4

by Two point charges of magnifude +2x107 C and +8.5x10-8 C are
10cm apart. Calculate the force acts between them. What electric
:l field intensity does each profduce at the site of the other? 3

4(3)/ Differentiate between Fresnel and Fraunhofer diffraction. Discuss

" the intensity distribution in the diffraction pattern due to single

slit. O+5
Contd. ...



W plano-convex lens of radius 300cm is placed on an optically flat =
glass plate and is illuminated by monochromatic light. The
diameter of the 8t dark ring in the

transmitted system is Q.72

c¢m. Calculate the wave length of the light used. | &

" Grouy B &
Answer FOUR questions. 4x5=20
\}/‘ What is compound pendufum?j Obtain an expression for its time

period.
Q./ State and prove Ampere’s law.

. What are Newton’s rings? Derive the relation for the

diameters of
the rings in case of transmitted; light.

8. A thin uniform bar of length 120c¢m is made to oscillate about an
axis through its end. Find the period of oscillation and other
point about which it can oscillate with same time period.

\9/ An electron with kinetic enefrg*y 1.2 KeV circle in a plane
perpendicular to a uniform magnetic field. Thevradiu‘s; of the orbit
is 25cm. ‘Calculate sf)éed of the .electron, the tlux density
magnetic field, the frequency and time period of motion.

10, Parallel beam of light is incident normally on a

diffraction grating
yort having 6000 lines/cm. Find the angular separ

ation between the

« 0 0
maxima for wavelengths 5890 A and 5896 A

in the second
order.

Group C

Explain briefly (any FIVE): 5x2=10
11. Gravitational potential and gravitationa] potential energy

(1_34/ Bending m/?ments :

13 ; Poisson‘ration‘ :
1l Write.down Maxwell's equation
\15/ Holography
\9/\ Rayleigh criterion for resolving power

&}/ Optical pumping
18. Double refraction

-

A
A

I

e
-
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PURBANCHAL UNIVERSITY 2
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Bachelor of Technology in Biokechnology/ First Semester/ Final \g
Time: 03:00 hrs. 5 Full Marks: 60 / Pass MarkS‘

BT103PY: Physics-I (New/ Olfl Course)

Candidates are required to gw? their answers in their own words as far

as practicable.

_Figures in the margin indicate jull marks.

Group A :
Answer THREE questions. 3x10=30

1(a) What is compound pendilum? Obtain an expression for its time
.~ period. Also show that the time period of the pendulum is a
minimum when its length is equal to its radius of gyration. 1+3+3

(b} What is potential energy of 3 kg mass (i) at surface of the earth.
/ (i) at a distance 3x105%km. (Mass of the earth = 5.98x10%7gm,
radius of the earth = 6.67x108 cm). >

2(al {/):zﬁna Young's moedulus, bulk modulus; medulus of rigidity and

~"Poisson's ratio. Deduce th&‘ following relations. 1:343

{1} y=3K (1- 20} and {ii) Y=2n(1+o)e

™

Where the symbols have their usual meanings.
{b} A particie of mass 4gm lies in a potential field given by V=200x2 +
liy"érg;, /gm. Deduce the frequency of vibration? 3
3(a) State and prove Gauss's theorem. Use it to calculate electric field
" " due to a solid sphere when point lies inside of the charged
gphere. ; 4+3
(b} A selenoid having a core of 4cm2 in cross-section, half air {u = 1)
and half iron (p = 500) is 20¢m long. If themumbers of turns on it

is 1000, calculate the coefficient of self mductlon : 3

4(a) Give mathematical explanation of linearly, circularly and
elliptically polarized light. ;' 5

(b) What are positive and negatﬁ/\e crystals? 2

(c) A parallel beam of light of Wﬁve length 5890x10-8 cm is incident
on a thin glass plate having fefractive index of 1.5 making angle
of refraction in the plate of 69°. Calculate the smallest thickness
of the glass plate which will appear dark by reflection. 3




Al 00 9

Group B

Answer FOUR questions. 4x5=20
fS/w State Kepler's laws of planetary motion. Deduce its second and
e 6~ ‘\\

third law. : ¢ /)

E/ What is Hall Effect?. Derive an expression for Hall voltage

¥, =_§I_ . Define Hall coefficient and also show that the Hall

“net.
coefficient R, __B  Where, the symbols have their usual
net.
meanings.
Show that the diameters of Newton's dark rings are proportional

to square roots of natural numbers in reflected light.

8. The stages of two stages rocket separately weigh 100kg and 10kg

and contains 800kg and 90kg of fuel respectively. What is the
final velocity that can be achieved with an exhaust velocity of
1.5m/s?

A 1 : e : e
9 An election of energy 10§0eV describes. a circie in a field ol
magnetic induction 0.02 Yb/m?. Calculate the radius of the

»

circle. (¢/m=1.76x10-11C /k{;" m).
i0. How many orders will b { ohserved by a grating having 4000
lines/cm, it 18 stimulated by visible light is the 1angd 40}1&) A to
7000 A. ' : e
- Group C
fmpiain briefly (any FIVE): { 5x2=10
11. Why do we need multista\gi rocket?
2. Why do we prefer to Bar ,g{_nauium than Simple pend}”ﬂum? s
13. Stress and strain,_/ - : : St S Ry =
14, Electromagnetic inductiog‘i}:/ ok : .

15. Resonance in LCR circui

16. Plane transmission grati
17. Double refraction

18. Half wave plate and qu

e o

AW 4
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PURBANCHAL UNIVERSITY
2018

Bachelor of Technology in Biotechnology/First Semester/Final
Time: 03:00 hrs. Full Marks: 60 /Pass Marks: 24
BT103PY: Physics-I (New/Old Course)

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

Figures in the margin indicate full marks.

Group A

Answer THREE questions. 3x10=30

1(a)

(b)

3(a)

(b)

4(a)

What do you mean by escape velocity? Establish an expression
for velocity of rocket considering its weight. Discuss why we need
multistage rocket. 1+4+2

What is potential energy of 2 kg mass (i) at surface of the earth.
(ii) at a distance 2x105%km from the centre of the earth and (iii)
What is the amount of work required to move body from the
surface of the earth to this distance. M. = 5.98x10%7gm,
R.=6.37x108 cm. 3
Define coefficient of viscosity and state its unit. Write down
necessary assumptions made by Poiseuille then deduce Poiseuille's
formula for liquid flow through uniform narrow tube. 1+2+4
A steel wire of 2mm diameter is stretched between two fixed
points at 20°C temperature. If the temperature falls to 10°C,
calculate the tension: 3

(@=11x106/°C, Y = 2.1x1012 dynes/cm?).
State and prove the Gauss's law of electrostatics. Apply the law
to calculate field due to two concentric spherical conductors. 4+3

An air cored toroidal coil has 500 turns and a mean diameter of
32 cm with a cross-sectional area of 2cm?2. Calculate the self
inductance of the coil and average e.m.f. induced when a current
of 2A is reversed in a time of 0.02 sec. 3

(uo = 411x10-7 Weber/amp m)

What is Newton's ring? Give the necessary theory of Newton's rings
in terms of reflected light. Also explain why compactness of rings
increases with increase in numbers of orders of rings. 1+4+2

Contd. ...



(b) Parallel beam of light is incident normally on a diffraction grating
having 6000 lines/cm. Find the angular separation between the
maxima for wavelengths 5890 A° and 5896 A° in the second order. 3

" Group B s
Answer FOUR questions. 4x5=20

5. What do you mean by compound pendulum? Obtain an
expression for its time period.

(2)

6 Show that if the two coils having coefficient of self inductances L1
and L, are mutually coupled together so that the whole of the
flux from one coil links with other, then the mutual inductance

between the two coils is given by M = /L, L, -

7 What is double refraction? Discuss Huygens' explanation for
double refraction.

8. A 4 kg block is suspended from a spring with a spring constant
of S00N/m. A 50 gm bullet is fired into the block from directly
below with a speed of 150m/s and becomes embedded in the
bock (a) Find the amplitude of the resulting S.H.M. (b) What
fraction of original K.E. of the bullet is transferred to the
mechanical energy of the harmonic oscillator?

9. A current of 30A flows in a long wire, a rectangular loop ABCD
carrying current 20A is situated 1 cm away from this wire. If the side
of loop facing the wire is 30cm and the other side is 8cm, calculate
the magnitude and direction of the resultant force acting on the loop
due to magnetic field of the current in the straight wire.

10. A soap film of thickness 5 X 105 cm & refractive index 1.33 is viewed
at an angle of 35° to the normal. Find the wave length of light in
visible spectrum which will be absent from the reflected light.

Group C

Explain briefly (any FIVE): 5x2=10

11. Gravitational self energy.

12. Hooke's law

13. Critical velocity and Renold's number

14. Rayleigh's criterion for resolving power

15. Self and mutual induction

16. Optical activity and specific rotation.

17. Polarization by reflection 5

18. Write down Maxwell's equations in integral and differential forms

AAA
A




