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PHYSICS
B.Sc. First Semester End Examination - 2024
PAPER - MI-101T

Full Marks : 40 Time : 2 hours
The figures in the right-hand margin indicate marks.
Candidates are required to give their answers in their own
words as far as practicable.

Nlustrate the answers wherever necessary.

Group - A
1. Answer any five questions. 5%2=10

a) Find Vp at(1,-1,2)
where §(x,y,2) -——-xzyzzz2 , 2

b) Write the order and degree of the foliowing differential
equation.
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(2) (3)

¢) For the position vecior - ix +jy +Kkz d ld !
(i) y-—{'[l) 32
Show that i, ;. ¢ o
d) What is limiti s rati r
Is Iimiting value of Posson's ratjo? 2 4.  Show that —rE’- is an ir-rotational and also solenoidal vector
€} Explain Keplers law of planetary motion. 2 field.
F' d — - " ~ — - - - \
f) _m t.he a,nglf between 5. (8) If Aw3i-5j+5kand B=S5i-j+akare perpendicular
A=2{+2}-k and §- 63—33+2E to each other find the value of a.

g) State and explain Hooke's law of elascity. (b) Prove that Vr" = nr**r. Where r=position vector and
h) The rest mass of an electron is 9] 10 kg. It moves |r|=r.
Derive the expression for torsional rigidity of a metallic

with a speed of 9.5x107 mys, Compute the relativistic 6.
mMmass. solid cylinder of radius r length / and modulus of rigidity
G B of the material of the cylinder is n. 5
roup -
Answer any four question. 45 7.  Find the moment of intertia of a rectangular lamina about
2. State and _ an axis passing through the centre of gravity of the lamina
prove law of conservation of angular momentum. and perpendicular to the plane of lamina. 5
3. Solve. (2+3) Group - C
Answer any one question.
. 4y x(logx+1) - . m .
(i) ax m 8. 2) Show that F=2kyi+x2j+ 32’k is a vector field of force.

Calculate the work done to move an object from a point
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8 Physics

(4)
(0,1.,2) to the other point (1,2,3) in that ficld of force. 3
b) Show that w = %(Vx\;) if v=wxr where w be the

const vector and r be the position vector. 2

¢) A man of mass 60 kg is standing in an clevator.
Calculate the reaction force of the floor of the elevator on
the man {or the apparent weight of the man) when

(i) the elevator is at rest.
(31) the clevator is rising with aceeleration 4.9 m/s?
(iii) the clevator is rising with retardation 4.9 m/s?

(iv) the elevator is rising with uniform speed. [g=9.8
m/s?)

9. a) Establish the relation among Young’s modulus (Y);

Bulk modules (k) and poisson ratio (o).

(b) Find the cxpression for escape velocity from earth
surface

{c) Draw stress-strain graph. 5+3+2=10
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(6)

(z) FEREToRRS! sreifds /I S (A0 @ AT FA12
(h) 5 ReERGTE R ©7 9.1x10 ¥ kg. Afb 9.5x107 m/

sec (AT (ST O W ©F (9% IR 2
Group- B
@ @A 4 T o Tarwne ¢ 4%5=20

2. (e SAEER FRTF A I FTI! R AT AT
2+3
3. I AT

) dx siny+ycosy

L Ly (dy)
(i) ydx2 (dx)
4. cﬁm\ecﬂ{;aﬁq@m«m@aﬁm 5

5. () WM A=3i-5j+5k AR B=si-j+ok (=37 %G
SFoITEd 9 T, ST o OF W T I
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9.

(8)

c) 60 kg SR 9 Y 9FH semim Bl Yorg wifetn
R | oiRE Jhed Toiw veme Hies anat 3=
STt ) I @F T | (e Fiez wsirs siEm
T (X3 A | (Brefi, FFGT WS SIS T ([T )
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(i) T semIm BTG Toiw e 4.9 m/s? TR S

L4
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fg=9.8 m/s?] 5
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