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Q.No. | Details Marks cos* BT
Q.1  Choose 3 correct alternative 2*5=10 |
1. With what acceleration ‘a’ should the box of figure descend so that the |
block of mass M exerts a force Mg/4 on the floor of the box? |
|
M l '
a
co1
: co2 BT
2. Define moment of inertia. Explain theorem of parallel axes and C03 | BT.
Perpendicular axes in detail coa | BT:
3. Define modulus of rigidity and solve the following: Ccos BT!
A metal wire of 1m long and 2mm diameter is stretched by a load 40kg. If cos ’
Y= 7x107 N/m? for the metal, then the stress produced will be?
4. Convert the equation written in Cylindrical coordinates into an equation ’
in Cartesian coordinates: 4sin6-2cos0=r/z. |
|
" 5. Use Lorentz transformation equations to prove the relation x'2-ct'?=x*- '
| cztz
| Q2 | Answer the following: - 3*5=15
| 1. A particle suspended from a vertical spring oscillates 10 times per
' | second. At the. highest point of oscillation the spring becomes
| unstretched. a) Find the maximum speed of the block b) Find the speed
| when the spring is stretched by 0.20 cm. Take g=n* ms-2.




_ 2. Deri_ire'tﬂggx_gi"cssion for centre of mass of a uniform semicircular wire. co1
k 3. Define angular @Ome“tmlﬂﬂw&}b_ o2
\ 4. A and B are twins. B enters 2 spacecraft and synchronizes his watch co3
' with A (t='=0). The spacecraft closes and quickly accelerates 10 8 o4
'l | velocity given by v= 0.8692¢. The spacecraft goes t0 2 nearby star 10 oS
‘ light yearsa away and promptly returns to earth with the same speed. | o7
| .~ Whatwill beage difference between A and B? - | cos
- |5, State Kepler laws and define escape iy ofacelestial bject. ||
k Q3 | Answer in detall i -
| "~ 1. What Bulk Modulus? Derive an expression relating Young’s
Modulus(Y), Bulk Modulus (k) and Poisson’s Ratio (o). and
_hence obtain the below expression:
3_1,1
. Y 3k
‘ 2. A particle slides down a smooth inclined plane of elevation 0,
! fixed in an elevator going up with an acceleration a0. The base
| of the incline has a length L. Find the time taken by the particle
‘ to reach the bottom.
! col
coz2
\ o
- : Co4
| Cco5
' Ccoeé
' | co7
| : —L— cos
| 3. Draw the schematic Michelson-Morley experiment and solve |
| the following:
, In the Michelson-Morley experiment, the wavelength of the
‘- monochromatic light used is 5000A.U. What will be the
expected fringe shift on the basis of stationary ether hypothesis
f the effective length of each plate is 5m?(velocity of the earth=
3x10* m/sec and c= 3x10%m/sec).
4. Define Bending Moment of a beam. Derive an expression of
flexural rigidity of a beam.
: 5. Derive the expression for time dilation.
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