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UNIVERSITY OF NORTH BENGAL

B.Sc. Minor 1st Semester Examination, 2024

UPHYMIN10001-PHYSICS
MECHANICS

Time Allotted: 2 Hours
The figures in the margin indicate full marks.

GROUP-A / [¥-% / g%

Answer any five questions from the following: Ix5=5

fsfeie @-m =i ars Seg wes
T TTEgeT TR SR 4% —

(a) Find the value of p so that A=i + pj +k and B=3i -2j- 2k are perpendicular to
each other.
S ©39 A=+ pj+k R B=3-2]-2k I *Ro0=a Gola TR 2T, © —cap-mm
a2
A=i+pj+ k3 B=37-2] -2k va sl o gt Ao p 1 A @I |
(b) Write down the differential equation of S.H.M., where x is displacement and o is
angular frequency.
TR (RISTAIOR SPeT I T, (A x FAPIO IR o (AT F=11% Tt 331
TR NET TRIT 3iteper GiTHRUT oRg Wel x SAFRT 3 o BifdTe HFie & |
(c) What do you mean by ‘inertial’ and ‘non-inertial’ frame of reference?
TORT IR TG fTIeF 3o F @R 2
TS Y 3oTS IS T oI BB 2
(d) State ‘Work-energy’ theorem.
& Toivimf g w1
fara-3atf 7T Ieerg TR |
(e) Write down the relation between angular momentum and torque.
(I BATaA 6 BT W IHIED +7
01D HeT GO G AT WY o |
(f) What do you mean by ‘Damped oscillation’?
“GIAHG T IS 1 @R 9
nfeae S 971 & 8 7
(g) What is the practical limit of Poisson’s ratio?
A SIS AT Oifgs v
QST AR g Ryr % 8 2
(h) Write the dimension of stress.
At i’ =14 |
TTEY SR & |

Full Marks: 40
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GROUP-B / faeti-2/ g9 '
Answer any three questions from the following
fmfRe - faf emia Taa wie
P eTareT THE ST 49
2. (a) Find the unit vector which is perpendicular t? both the vectors:
A=i+]+k and B=2{-]
2T
o @ (SRR T A=+ 4k @Rk B=2f - ] (o577 BIBRR

A=i+ ] +kafy B=2f - ] g¥in oeq W qaré e @ |
(b) Write down the postulates of STR.
STR-43 Rfaf @
WIS RIS URUTEw Seord TR |
(¢) Find out the ‘order’ and ‘degree’ of the differential equation:
R st siiwwefa @ o war fd s
T R3var et oI ik F3T o1f ST G —

3.\ 3%
(f_yJ [d_zJ -

5)(3 = 15

Nf—
(SR

d’ dx*
3. (a) Find out the solution of the differential equation: , 3
oS et wieaeif® s wae
T 3t AUt AT G —

%—xtan(y—x):l

(b) A particle executing SHM whose equation is x=0.08sin(12f +0.3) m; where ¢ 2
expressed in second. Find (i) Amplitude and (ii) Time period of the particle.
R (TS 7o G il g R 2, =0.08sin(12¢ +0.3) m; A ¢ IS
S 1 IR (i) vt 9= (i) et Fr 53

(i) 3T, (i) qefeprer @er
4. (a) State Hooke’s law in elasticity.
Ffozsioorn @ -aq 3af Ryo =)
et Fift gawsy e Seorg = |
(b) How many elastic constants are there in elasticity? Define each of them.
WW—@WW%%WWWW? ATOIFIOF R (@9
AT BHieraer afdet Rerides B ? Ueddheh! GRMTST 835 |

5. (a) Draw the stress-strain diagram of an elastic material. Define the following terms
from the curve: (i) elastic limit and (i1) yield point.
f Fefoors iz ANoa-f7fe Erafaft wma w7 gz T +1fbT (s sk
RSttt S (i) Faf&gtems St @z (ii) wfofmg
ST At erelen) A amre-Raeaa) R @k | e faguent deaema aRvmT g1
ferrste uftfe g
(i) STfereT Rymy (i) ST fag

(b) With what velocity should a rocket move so that every year spent on it 2
corresponds to 4 years on Earth?
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D T 3 AR e e s
MG
::?ﬁmm;@? T T 2 (5 Tw) 7, R O
X Rergrent |
PR g W“Wﬂﬁaﬁmmwmmmmm
6. (a) PTOVe that ¥
usual meal;ing.q HK(1-20) for a homogeneous medium, The symbols have their
P ROTE MR CoF ekl 39 = 3K (1

-20) , (A el asfee o 7z 3
VIS TR T ¥ = 3K(1 - 20) 7B

’ W SHTOT TR | Rieg gy T aref e |
(b) A force F = (25 + 6/)N is acted on the particle of mass 2.5 kg with the time
S seconds. If the initial position vector is 7, =(6}'+8!€) m and initial
the particle is i = (2,57 + 3k) m/s, then find:

(i) final velocity of the particle (i1) final position of the particle.

2.5 kg O @ U Bo 7 = (257 + 6 ) N W7 P 757 5 OFS 473 forat Fatm)
IR AR S (S 7 = (6] +8%) m €9 el ol i1 = (2.51 +3k) m/s 21 —

(i) oa =i @ (i) o i g e

5 s BN AT 2.5 kg SN g BT F = (257 + 6 1) N SRR T 5 | afe gt
SFERAT HIT 7 = (6] +8k) m & I ARRYS TR 7 = (2.57 + 38) m/s 38, ot

(1) FET9SH Ty (if) THIIH T G |

velocity of

GROUP-C / etl-at / wogg-
Answer any two of the following questions
efeie - 75 evie Sea e
T GTCT THEHPT IS
7. (a) If |2+El=|2—§|; then prove that 4 and B are perpendicular to each other.
| A+ B|=|A-B| T, SR @ 4 € B *kroiaa ©°1 ST TFEH I |
AR |A+B|=| A-B| &, A3y B T 3T 7§75 {f THIN R |
(b) If ¢ =xy* +4yz?, find Vg at (2, 1, 0).

¢=xy* +4yz* (2, 1, 0) Rt Vg ffa
AR ¢ =xp* +4yz” B, (2, 1, 0) V&N |

(c) What do you understand by the term ‘Axial vector’? Give an example of it.
SHRIT (933 I 1 @RI 7 93l Trge wie |

TR Y F=TTel & IR0 7 THDY TITT IRV O |

8. (@) If ¥y =wxF7, show that ﬁz—%—(ﬁ’xﬁ) ; where w is a constant vector.
o 5 = WxF T, OE@ @S @ ﬁi=%(€’xi);ﬁﬂ‘nﬁ i G &I (934
AR T = AxF R, #=1(Vx7) g8 9RO R e i wer Rer R |

(b) Solve the following differential equation:
AR Sret TR Tl 46

TeT e aileret Qo) FHTE K :
(x+2y)(dx—dy) =dx+dy
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(c) Establish the relation between torque and angular momentum.

B w2k (A SRR We e afSv 4

g vet aifSy B AT AT G O |
(d) State and explain the law of conservation of linear momentum. 2

e warars e afl R3S 7 @3 [T

YRa G deera Pan geord TR gHrS |

B _¢f 5 2 i servative.

(€) Prove that the force field 77 = [i(xz - Y= jy =y )+ k(z—x )] is not conserv 2

s IR, F=i(xz- ) ~ J(xy~ Y2+ k(z -x4)] ﬂﬁmﬁmﬁﬂ'

TAEAE: F = [f(x: -y - J(xy -y + lg(z ~x%)] W@rg’%ﬂ Ay HToT R |

1
9. (a) Define Poisson’s ratio
‘i wee” & ¢
QTP FUTTT TR & |
: : Y/ A 5

(b) Prove that. the torsional couple per unit angular twist for a wire 1S —7— where

the symbols have their usual meanings. 4

/2
o 9 . TS 4o I elf G ACE (B FCwR A @i ol
2i5fere o I I
4

ma@ﬁlﬁréﬁﬁaﬁmnﬁmﬁaﬂ%%%ﬁi &5 A JHT R |
1 x shearing strain x

(c) Show that, work done per unit volume for shearing strain = 3

shearing stress.
oA RPe cea (rhe T, &ifS s Aot ol = %xwﬁqﬁ%xw%l
x e T x T RaaTd 7o | T TR |

farva-gat gfey Trs g9l = —é—
10.(a) Explain the concept of time dilation and obtain the expression for it for a moving system.
“Time dilation’~4 413l T 77 G GFH feNe1 FEoT-7 T oiRd “MAfes

A2l @@ FA |
Y IR SEURUT A I C9er TR wumeier fifta aaer siffh

e R | |
(b) Find out the change in length of a rod of length 2 cm along the x-axis and moving
with a velocity of 0.85¢ relative to a stationary observer. [c = velocity of light].

G%f6 2 cm A TG x-97F AR 0.85¢ @0 GFe R ANITHE AACE Sfene

7@, (b3 ardia 21 36 203 9 [ = SR (391] )
vaeT feR WA GEmT 0.85¢ TRrer TRIRE FUHY TICT 2 em TFTg HUP! SUSTT

‘¥-axis’ UREIR GRTT @INT | (¢ = HepTeTahT 1)
(c) What do you mean by ‘twin paradox’?

“Twin paradox’ 35709 & (13t 9

ST faRTereaTT e & 8 2



