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UNIVERSITY OF NORTH BENGAL

B.Sc. Programme st Semester Examination, 2022

DSC1/2/3-P1-PHYSICS

MECHANICS
Time Allotted: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.

GROUP-A / f@em-% / @e-&

1. Answer any five questions from the following:

frsferiee - #ii5f 2ivm e wie:
1 U JeEEd! SR o —

(a) Give two examples of conservative force. |
TR A0 10 Tizae wig |
el TP! gEacT SaTERvl O |

(b) What is the difference between real force and virtual force? I
%4 961 '@ S A0 A A F 9
‘real force’ ¥ ‘virtual force’ ATE & fy=en © ?

(c) What is solenoidal vector? 1
et (eFd 1 ?
‘Solenoidal vector’ W@ & & ?

(d) What is the limiting value of Poisson’s ratio? 1
o SIS T OGS | F© 9
“Poisson’s ratio’ T Wi qeu @ & ?

(e) What is the unit of torque? l
59 9T 1 7
‘Torque’ B THE B Bl °?

(f) What do you mean by ‘Damped Vibration®? 1
SRS T BIE I ?
‘Damped Vibration® ¥+l & gf¥s ?

(g) What is the value of universal gravitational constant in SI system? 1
S] SEere TG T L0 W F© 7
‘Universal gravitational constant’ &1 SI Reeewar 719 @ & ?

(h) Write down the two postulates of Einstein’s special theory of relativity.
R v ST T 1o 1)
STErETETRT arEdT R Rigre! gEver AREITES o |
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GROUP-B / faetel-4/ TE- -4

Answer any fhree questions from the following %3 =15
fosforfs cu-cata feafs evid Taa e
@ draet qeEed S A
. 9
2. (a) Find the unit vector which is perpedicular to both the vectors: 2
A=i+j+kand B=21-]
sk R A . m 8 %‘U]iﬁ@ GE]!
a3 3 EF TN A=i+ j+k SRB=20=) coga 703 TorR &7
WW@WGJH isis ek B=2i- ] wdmEE a6 5T
dA d¢ ~ 3
(b) Prove that — —+—LA4.
(M) ¢ o dt
dd d¢ -
s L gl =2+ 20
dt
do 5
—(¢A) ¢—“+EA g e |
3. (a) Define gravitational potential energy. l
TR e Fere 9 @R ¢
T & Sroll TR TR |
(b) Find the expression of gravitational potential energy for a system of masses. 4
R e e afme fAd @
ST YoM ST T ST Solie] SR TSI |
3

4. (a) Prove that the total energy of a simple harmonic motion is constant.
AT 9 (3 e Crlersifed (A e &9 |
T e b AR St e ge Sui ReR 79|
(b) All simple harmonic motions are periodic motion but all periodic motions are not 2
simple harmonic motion — Explain.

¥ e (riarate #1K4a o e 9 sffige oifie et rferaife =19 — i 99

@ wrwer gEite i smERe TR g W wd mfe iee amRe
g TfEs Be | AR THEN |

dy
3. Solve: (x* +1)=+2xy=x" )
( )dx y 5
TR T4 (x2+l)%+2xy=x2
AR R (x2+l)ii—dxy+2xy:x2

6. (a) Define rigidity modulus. 2
P QCTE @ S|
Howrar Argerd (Rigidity Modulus) TR TR |
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(b) Prove that ¥ = 3k(1 - 20) for a homogeneous medium. The symbols have their
usual meanings.
@A T WA CBTT el 6, ¥ = 3k(1 - 20) | (e frafer ensfire wd a2
I
U W WEma) @ ¥ = 3k(1-20) SR TR wlwEEm i e

el

GROUP-C / fasta-a / wie-1
Answer any fwo questions from the following
fewfafie - 4f6 eva Taa we
) AT TEIEHD IR o
7. (a) Establish the relation between torque and angular momentum.
53¢ & (o warare Wey e alfedt )
‘Torque’ X ‘Angular Momentum® dTeieb] =1 AT TR |

(b) Determine the velocity of rotation and revolution time of a satellite moving in a
circular orbit.

qarTa FHed fefiel G Selarrag emfied @9 6 SRl e 74
AR HEAT T SUTEHT IRGATS TR I Ygeqerren way FuRer 1|

(c) If earth suddenly contracts to half of its present radius keeping its mass constant,
what would be the length of a day?
w3 weifERfes @y A =fAfa gpnd s B 2@ I$A AP TEw 2@ T,
W14 ftea O 99 703 7
afe gedflel o FeAE ReR IER, sEMe SUHl adur roure) s
G g8 9, U e g Bfd g0 2

(d) What is Geostationary satellite?
G-ITIET ToierE PICE 0T 2
Tl SUUE el B 8 ?

10x2 =20

8. (a) What do you mean by elastic limit?
fafeg1or= Fia Fei0e F @RI 2
drgeR i\ w=ITe @ gfers 2

4
where the 5

(b) Prove that, the torsional couple per unit twist for a wire is

symbols have their usual meanings.

4
BT 7 3, T i ff < I G s ”gf , G oz afr enfe

o< 57 |

mmﬁmﬁraﬁawwﬁw%ﬁﬂg—?ﬁuﬁ?mﬁﬁaﬁl
TirmEed] A 3 B |
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(c) Show that work done per unit volume for shearing strain 15 « shearing

strain * shearing stress.

79+ fagfoa omta (et @1, 2fe gaa wmsE goat| 5 « gt fagfie X ad Mgl

m%mwmmmswnﬁwm%mm
W x RraRe wa g |

9. (a) Establish the differential equation of a simple harmonic motion (SHM) and find

its solution.

et (rieeifed (SHM) St sifiaaafb effodt acat @ar @2 e 94

Tﬁ?waﬁﬁaswﬁ(snwm‘rﬁmmmwmwmwmww
|

(b) The equation of a simple harmonic motion is given by x= A sin(wt + &) show that

the relation between velocity v and acceleration a is @’v’ +a’ = A’@".
93 e owietafeq W x= A sin(wr + 5)1 (S @, @ v & G4 a-99 K
A 2 0 +a’ = A’

HEIRYT BTSB! FHBRY 1= 4 sin(of + 6) g1 fEgU@! | SEESTeR]
%éﬁT(v)'\’ElﬁTT(a) draa! T oV +a’ = A’ B

10.(a) Explain briefly “length contraction” and “time dilation” in special theory of

relativity.
et oot i <o e @ st R{fe” sremet i o4

AuETR] R fagTam o WEe ¥ e fkar Wit s amen
TR

(b) The half-life period of a particle moving with velocity 2.8x10* m/s is found to be

2x107's. Determine the actual half-life period of the particle.

2.8x10° m/s @ ST SR wEERTRIE cfleat ol 2x107s1 b e
GG i 74

7 2.8x10° m/s T T ot sEl-ohad ey 2x107s ® WY, ST arafie
arf-oiae em@fer fRefvor 1R

(c) Two particles are moving with velocity 0.8¢ towards each other. Find their
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relative velocity. ¢ = velocity of light.
716 el SF~AC T 0.8 (00! e 200 | ITHA SCATHE (@91 9 9 ¢ = e sy

g IUEG Ud o 3% 0.8¢c B UM WY | i wwer Wm
TSI | ¢ = Wl 97 | B o

X
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