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PHYSMIN101/PHYSDSC101-PHYSICS

MECHANICS
Time Allotted: 2 Hours 30 Minutes Full Marks: 60

The figures in the margin indicate full marks.

GROUP-A / fastl-= / wyg-&
£. Answer any four questions from the following:
AERE @-W 511 elvta Saa wes
T TRTET THESDI I O
(a) (i) What do you mean by polar vectors and axial vectors?
(T (ST IR I (939 FACS I @A 2
§a Trfeeres I il wfeeres wrd! & 2 2
(i) Show that 4=3{+6j+9k and B=1{+2]+3k are parallel.
@NS @, A=37+6]+9k GR B =1+2]+3k o= Tears|
A=31+6]+9% & B=7+2]+3k TR g5 9 FH0T TR |
(b) Write the physical significance of gradient of a scalar function and divergence of 114 %
a vector field. 2

(IR SR (SS9 (9F9 (O GO wierdafe e
TS 1fer Hrien! IETe A 75T A deep! freeend! Hifis 7ew $ g1 o |

Ixd4 =12

1+1

(c) State the principle of conservation of angular momentum. Define centre of mass. 2+1

(R SR ezl af 7o 791 SAEE-«F K@ w)

IO T TR I Tk TR | ST Brge! TR &% |
(d) Show that (i) V-(Vx 4)=0 and (ii) V(é):--%. 1113

7
@A @, (i) V-(Vx 4) =0 9 (ii) ﬁ(ljz_% |
1 3 r
(i) V-(Vx 4) =0 31 (ii) ?H:--’;— & e 0T O |
r r
1+2

(e) Define impulsive force. Write two differences between impulsive force and
impulse of force.
T T TR WIS | WS T61 8 AT Wired W qib Ak @14
ST FeTehY GIRYTST 95 | ST TeT ¥ Fer TN e T Fiy=ees o |

(f) Derive the expression for time average of kinetic and potential energies of a 1141l
particle executing simple harmonic motion. = R

e HIeroifS Tt S9N o1 sifewifes 2k o1 fafoefers e fdfa a1
e 3fTact T PRI T puieht et X fora e T aite arftreafie® o R |
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GROUP-RB / fism-« / we-o
Angwer any fonr questions from the fol
fasfis cu.ceta stafd e Bad WO
) e AR SO 4
Solve the differential equations

e eraaen siltasae b ST 30
Fner Ry aiteer afftaRuERs®) qrTT W@

lowing 674 =24

3+3

v

M a2y
dx '
ax

2xy

3. Establish differential equation of damped vibration, hence find its solution and 2+2+2

draw displacement-time graph.

RS (RIETE SR e aifeht 39, @@ T
A FAU

TPy e aﬁmwﬁmww@mﬁwﬁwsﬁmw
SINCEI

foefn o R FRELAE AR

4. Define moment of inertia, hence establish the relation between torque and angular 2+4

acceleration for rotational motion.

TS SN T G | TG (FCE 5F 9
SrEATRt SR SR O iy Ui aftet
S R

i AT g TR el
WW?WW‘{WW

5. (a) State Hooke’s law of elasticity, hence define Young modulus and Rigidity modulus. 1+1+1

%ﬂmmgfbﬁwwm@%a«wﬂe%-mmwmu
Waﬁﬁﬁmﬁmmmﬁmwﬁaﬂwqﬁmﬁﬂ?l

(V3]

(b) Show that, the value of Poisson’s ratio lies between -1to+5
(R ¥, AT SIS T — 1 e+%-aﬁwﬂ AF
QT SR A — 1 f + 1 B o g A AR

('8 ]

6. (a) Given a scalar ﬁmétion é(x, y,2)= x*y*z° . Find the directional derivative of ¢
at point (1, -1, 2) along direction of a vector 7 — 2}'+ 3k.
oG, CHR SRS g(x, y,2)=x2y22% ) (1, -1, 2) e (f-2j+3k) (o34
AT -4 T SR el 1
ST ARY FBR ¢(x, y, 2) =x°y?z TH B | W F-2j+3k @ Ramr g
(1,-1, 2) 77 @1 e e T |

(b) Show that, r"F is a solenoidal vector for n=3.
@S @A, n=3 TA 1" CI AFRCH (939 A
n=3 @ fAfkd, r'7 e aReferey arfder 8 Wi T S |

('S )
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7. (a) What do you mean by frame of reference
fRobres TS N A o avrs @R 5,
FRRReT 8 Y 35 8 < syt ey g

b) Show ‘s thi
(b {_ m;: ;:RL Newton's third law leads to the conservation of linear momentum.
Wmﬁ@m A 98t oy taf warasm e s G 57
AR ¢ f‘l‘marcmﬂmmmymtﬁm&m

and classify them?

GROUP-C / e+t / wqg-r
Answer any fiwo questions from the following
fforfe co-cam /b e Baa e
T GETCT IHEHHT TN IS

8. (a) Derive equation of motion of a body with variable mass. Hence, derive
expressions for instantaneous velocity and maximum speed of it.

RSN SRR w N AN AP T IR 7 SIHRT @ 8 A
sfetarsm aifte fefr '

T VT DU TR I Q! Ty TR TR TR | D deepiierd
Y rferF it arftreafhes wenfid TR |

(b) A man of mass 60 kg is standing inside a lift. What will be the apparent weight of
the man when lift is moving up with acceleration 4.9 m/s*?

= 60 kg GARPE W Frecss o wifew wwr) FrEoh 4.9 m/s” TR A
TR SifETe 20 Tl ST S To T 7

e e 60 kg SRH WU U @is SR B | AR fiwe 4.9 nvs® @t i
gl Y TGED Y ST JARAD TR BT §0 ?

3K-27
6K +2n
where, Y= Young modulus, 7 =TRigidity modulus
K = Bulk modulus, o = Poisson’s ratio.
3K-2n
6K +2n
@A, Y =T @7, =9 IT
K = oien 5o adi®, o = T Seeie
IK-2n
6K +2n

9. (a) Show that, ¥ =3K(1-20) and o =

A8 @, ¥ =3K(1-20) d¢R o=

Y=3K(1-20) a0 =

GEIEEACIE
&l Y =USH IS 17 = SIIDT AT
K = B0 HTATS o = DT U § |

(b) Show that, work done for longitudinal strain of a wire is,

where, ¥ = Young modulus
A = Cross sectional area of the wire
] = Increase in length of the wire
L = Length of the wire.

s
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e @, vl Rl om) oo,

10.(a) What do you mean by homogeneous differential equation?

Homogeneous differential equation 3709 9 1l
T} Sraepet HfEERUT T 6 RS 2

(b) Solve the differential equation:
R et sTRisaaa s e
I (VDT STt GBI FHTET Gr:
d’y _,d

—+5y=0
B g

(¢) If v=wxF, then show that, —%(ﬁ'xii) =w, where, w is a constant vector and 7

is a position vector,

W = ixF TR NS @, L(Vx7) = @I > 2 a9 67 (SR a7 7

TTE (T3

e v =wxi BT, %(Y?xi):@ &0 I v R el weer Rerias iy afy

F O3eT w19y |iider ey |

11.(a) Derive work-energy theorem for a conservative field.
RAFS (FA & -7 ooty efodt )
e 57T &7l 72 g o ezgecret 7y |

(b) Derive work done for a sim

G I HE |
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ple harmonic motion, hence show that at equilibrium
it will be minimum and at terminal points it will be maximum.

WWWW%@W@WN,WW«WW@N«W&W
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