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UNIVERSITY OF NORTH BENGAL

B.Sc. Minor 1st Semester Examination, 2023

UPHYMIN10001-PHYSICS

MECHANICS
Time Allotted: 2 Hours

The figures in the margin indicate full marks.

GROUP-A / Reli-% / T g-&

1. Answer any five questions from the following:
fasfeie @-coe 26l eites Te mes
TICTeRT o1 gTey TEERheh! IR fageld :
(a) What do you mean by homogeneous differential equation?
AACTO T ST HA I 00 ] (@I 9
Homogeneous differential AHHRUN HTel & Yf31e ?
(b) What is elastic limit?
FEfezHe A= F o
Elastic limit & &1 ?
(c) Is stress a vector quantity? Justify your answer.
Ao 5 coF7 M 2 T 541
& stress USCT 21 A & ? JUTSDT ITTD! ABTS faa e |
(d) Write down the relation between angular momentum and torque.
el e € B W I @1
Angular momentum 31 torque HTSTT ¢l E}Eﬁ?{ I
(e) What is damped oscillation?
SRS (R PICE 0T 9
Damped oscillation =Tl & §|ﬁF‘J ?
(f) What is centre of mass?
OA(FY FICP I 9
Centre of mass & & ?
(g) What is the condition for three vectors to be coplanar?
(b (57 AFOTNT 2SR *E ' 9
<f3rep X1frews, Coplanar g fHPe aTciess & & B+ 2
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(h)

2. (a)

(b)

3. (a)

(b)

1037

State Hooke’s law.
34 I (19|
Hooke T 1 oega R |

GROUP-B / -4/ wg-@
Answer any three questions from the following
et a-m foqfs ame Ted wis
TeTeT Gl A1 THERDT T FaTeINg
Find the value of p so that A =1 + pj+l€ and B=3i -2 - 2k are perpendicular.
P -ANN T FANS A=i + pj+k 9R B=3] —2] -2k *RIF T a9 2|
3 3R el T A =7+ pj+k AN B=3i -2 -2k THHHT TSI ET p BT AN
GIgER |

If 4 , B and C are three vectors then show that
A-(BxC)=B-(CxA)=C-(AxB)
A, B, C o (S3@R (Fe@ @A A, 4-(BxC)=B-(Cx A)=C-(Ax B)
afe 4, B Af¥ C o R 1efies 1Y, S@RTEN
A-(BxC)=B-(CxA)=C-(AxB)

Write down the equation of motion of a simple harmonic oscillator with mass ‘m’
and force constant ‘k’.

GG I RFW© S AR ©F ’ GR 6 I kO 9107 AR (1R
T3eT GHM ‘m’ 3 force constant ‘A’ YT simple harmonic oscillator @ Tfcrd
THIRT IETE |

Find out the expressions of kinetic energy and potential energy of the same
system.

Toiare e afonie ¢ s Ay w11
I FEeh! R Il A TR ISAThT FHIARUT WIS |

Obtain the relation between Young’s modulus, Bulk modulus and Poisson’s ratio.
TR TGS, AT TGHAT 8 #Aw (@197 Sy 7o el 541

Young’s modulus, Bulk modulus 31 Poisson’s ratio ATSTeh! T4 LCINS G

Solve the following differential equation:

fersfeiie SReet 3 aelfb il S

doT feguaT differential equation D AT Eﬁﬂ%ﬁ{ I
(x+2y)(dx—dy)=dx+dy

5x3=15
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6. (a) State the Newton’s 2™ law of motion. Show that it leads to the conservation of 1+2
linear momentum.

8GCe s sifov@ib 3o w1 ¥ 7 2(© (ARF SRR [Hoyore emid T4
Newton @I Tfia! QAT PR AN | I el linear momentum &1 IREUIRR

YheB T SR |

(b) Show that for a conservative system, work done is independent of the path of the 2
motion.

AN 9 (F FRARPS T CFC IR AT T foveq e A
TICT ARIERT Haeerep! Ffe TRUeT BRI aa! TRieT ATeio! T g8 HT Sars e |

GROUP-C / Reii-o1 / 7T
Answer any two of the following questions 10x2 =20
RIS - 75 @ Bea we
1T P g5 THEHD! IR RITERT

7. (a) Define axial and polar vectors. 2

S (9T IR (TF (ST PIF A 9
Axial 31 polar vector &%e! TR fTeR |

(b) Find the value of “@¢” such that the vectors 2i —j+l€, i +2j‘—3l€ and 4

3i—aj+ Sk are coplanar.

‘@’-4F (@I e Ty oo cogaef®e 27— 4k, 1 +27-3k @R 37 —aj+5k

FAOAT B 9
&fores efiess Haer Zf—j+1€ , f+2}—31€ CIE 3f—aj+51€ coplanargaT“a”affqu
GIogerd |
(©) Provethat2x(l§xé)+l§x(@xZl)+é><(;1><1§):()_ 4

AT, Ax(BxC)+Bx(Cx A)+Cx(AxB)=0 |
W‘ﬁogﬁ: Ax(BxC)+Bx(CxA)+Cx(AxB)=0

8. (a) Solve the differential equation: 5
fersfeTie Sreeet Faw=ell T e
fegUepT FHIRUTED! THTE WISIEI :

d’y . dy
GV gD 1 159=0
dx? dx Y

(b) What does it mean by moment of inertia of an object? A rotating object is moving 2+3
with an angular velocity ‘w’. If the moment of inertia is doubled, obtained the
kinetic energy with respect to the initial condition.

@I T TUOANT e F @RI 9 G I I€q @ aifocaa ‘w1 3 7wiba
ToelaNS faed 2@ T, OIRE ST SR FeeE o afefe fdt w41
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9. (a)

(b)

10.(a)

(b)

(c)

1037

TSI IRl moment of inertia FTTel &P B ? TICT GROTRDT DT DIV e
HM ‘w’ ® | i I @ moment of inertia UM HU, AFe! feetep! =T el
qTfehepT AT WIoIa |

Write down the expression for differential equation of motion of a particle under
damped oscillation and solve it for all possible types of damping.

e MEATNE (@i I o7 T7Fe AN @1 TS AS S_{ANCAS &el)
AN AT F1

Damped oscillation TST BHUTT T differential THERUN ARER IRTATS TS UHRD]
TFE damping Y AEEATHT FHTE GIoIed |

Prove that Poisson’s ratio value lies between —1 and % .
STl <P PRI SPICOT W —1 Gk L - Sy <
Poisson T ST 1 —1 3+ - &1 et g7 st wemor Tery |

Define rigidity modulus and axial modulus.
VHOIRAIE 8 SR RASAF W WS |
Rigidity modulus 31 axial modulus @T TR &8 R |

A wire 2 m long and 2 mm in diameter, when stretched by a weight of 8 kg has its
length increased by 0.24 mm. Find the Young’s modulus of the material of the
wire.

@5 2 fi: ot ¢ 2 fifS FyP7d /RGO 8 kg o QA 2@ SIER s 0.24 fif
3 211, SIER T 3R Tgat e 591

TSTT 2 m MY 31 2 mm ST WU dReTs 8 kg T aviel 0.24 mm o TR | T
TR UGTI! Y oung’s modulus WS8R |

Show that when a cylinder is twisted, the torsional couple per unit angular twist is

4
wmnr

, where symbols have their usual significance.

72'7’17"4

@8 @, 96 (BIC TIT (DT e T 9 2fS 9FF 2AF (WHG 702 GNE = )

@A RO epfore o 327 F@ |
T3 RIfTUSRers AisaT, I-d! YD PIT SRTERET HISHT torsional couple dT A

72'7’17"4

21

&8 9l STTSTENT | STEl Aeheigwd! AHY 3§79 |

2+6

1+1



