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B.Sc. Minor/Dsc 1st Semester Examination, 2024

PHYSMIN101/PHYSDSC101-PHYSICS
MECHANICS

The figures in the margin indicate full marks.

GROUP-A / eit-z / wqg-+
Answer any four questions from the following:
e @-ciA 51Afe eieis Ted wies
B FIRGCT THEHD] 9T A
(a) (i) What do you mean by polar vectors and axial vectors?
(P (T G SPFIF (937 o001 @RI 7
Y TfeeTes A e Arfeerets Wby & 8 ?

(i) Show that 4= 31+6]+9k and B—z+21+3k areparallel.
NS @, A= 3z+6]+9k aR B —z+21+3k PFITER AN
A=31+6]+9k AP B=1+2]+ 35 TR g0 4 50T R |

(b) Write the physical significance of gradient.of a scalar function and divergence of
a vector field.

CFIR SR (LD IR (93 (FIE BRSO R Slerdaf =1
TS e yeBrient Afae Y Taer Tfer e e e WiRkid Teed $ g o |

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

(R ST TR A RS 79| G- TR WIS )
HIfOTEh TR TRV IR SeoRd TR | GeHIHe) hradh! TR &35 |

(d) Show that (i) V4(Vx 4) =0 and (ii) v(l) = —_i_,
r r

(A8 @, (i) V- (Vx 4) = 0 R (id) 6(1)?
r
(1) V- (Vx 4) =0 31 (ii) 6(1J=—i3 & T T 5 |
¥ r

(e) Define impulsive force. Write two differences between impulsive force and
impulse of force.
I IR SR RS | IS 67 @ LT 00 Wy 7B~y 1)
HTHTIEHD JoTehT TRATIT T | HTFTHD T I TeTepT AT T T3 FF=TaaTe® og |

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

TS (RIFTHTS I Folf NG aififes war sie Rfewifesa aifien e o=
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GROUP-B/ Rep-2/ wg-@
Answer any four questions from the following 6x4 =24
el - s1af e Tea we
T AR THEHD) TR ST
2. Solve the differential equations; 3+3
e e Faad gfbq i@ 33
ot fgva siterer wffiaues®! game Gt

) ——+2xy=
@ Ty =x

Cdy . xP 4yt

i) — .
i dx 2xy

3. Establish differential equation of damped vibration, hence find its solution.and 2+2+2
draw displacement-time graph.

SIS (TR SiReet AT efobt 9, @ T Bl 9 G TR e
S 3 |

HPERT SYTTel Sitepet SfRIHUT TRITIHT TR Ge ARTY FHTETFT SaIST 1, o S eeRuaT
NG PR

4, Define moment of inertia, hence establish the relation between torque and angular 244
acceleration for rotational motion, '

SO RS 6 | AR 7 5o ORE ee eg sreei effod
LR IECE C I
5. (a) State Hooke’s law of elasticity, hence define Young modulus and Rigidity modulus. 1+1+1

oot eren ol Rys 791 2% 24 43 3o edm-q7 SKE@ TG |
D! SIAID] FRIT Sooia 1R, S T 71T 31y ST H19Te TR 77 |

(b) Show that, the value of Poisson’s ratio lies between —1 to +%— . 3
TS G, P AN —1 ' +% -3 WG AT |
USRI SFUTETePY, T — | afr+L Bt g i TR |
6. (a) Given a‘scalar furiction #(x, y,z)=x*»*z" . Find the directional derivative of ¢ 3

at point (1,1, 2) along direction of a vector  — 27+ 3k .

B, WAFE p(x, y, 2)=x2y2° 1 (1, -1, 2) e (F-2]+3F) oo
SO ¢ -7 e SRt el 741
TS Sfeer St g(x, p, z) = x2y22° @B & | ARA 7 -2 +3k P fRamT fivg
(1,1, 2) 71 Zep! FARes egeas @i |

(b) Show that, »"7 is a solenoidal vector for 7 = 3. 3
MA@, n=3 A r"7F G AFC o33 31|
n=3 B R, r"7 TIer R Tiier 8 IR womor 895 |

1095_1096 2



FYUGF/B.Sc./MIN/DSC/1st Sem./PHYSMIN101/PHYSDSC101/2024

7. (a) What do you mean by frame of reference and classify them?

fATTIod Tove i @i e gt @fiRen 791
fercier =1 et & 2 X ey ffever R |
(b) Show that, Newton’s third law leads to the conservation of linear momentumn.
re @, 860 w8t f6ojm tafes SRCI0oR el a0 (VT T
TR AT e YR Tt wReT 57 Wi e 3w | -

GROUP-C / fqetit-4 / wg-r
Answer any fwo questions from the following
FERIRS -1 715 elts Teawle
P FFIT THTHPT ST IS

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

Wﬁﬁwﬁﬁﬁwmwﬁmﬁmml GR G SICHRT ([ 8 I

siferacai AifemET e )
*WWWWWWWWWWIWWW

wﬁmwﬁﬁmaﬁwﬁﬁgﬁmﬁﬁnw

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

@b 60 kg SARFR AR Freba foow witw otz Bl 4.9 m/s? gaem
T oifoMe 20 Tl aeers o o 739

TSCT fAFef 60 kg SR TU0T (o it SRS & | I Rive 4.9 m/s? @ TRy
gféet I SGED Y S FAKIRD TR DI 2

3K< 27
6K +2n
where, Y= Young modulus, . 7= Rigidity modulus
K = Bulk modulus, o = Poisson’s ratio.
3K-27
6K +2n
TRAE, Y =3k 8N, 7= TG QT
K =es [(PfS adi®, o = iR wweie
3K-27
6K +2n

9. (a) Show that, ¥ =3K(1-20) and o =

A8 @, ¥ =3K(1-20) &R 7 =

Y =3K(@1~-20) 3 o =

g A eE,
Vel Y =gsar e 1) = SR TS
K = v H1aTe o= NEGTHT IURT &7 |
(b) Show that, work done for longitudinal strain of a wire is,
1 yar?
21
where, ¥ = Young modulus
A = Cross sectional area of the wire
[ = Increase in length of the wire
L = Length of the wire.
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e 1, W Refen o) goar,

10.(a) What do you mean by homogeneous differential equation?
Homogeneous differential equation 3100 F &R ?
Y STeepet AT FTiet &b IR0 ?
(b) Solve the differential equation:
fafiRe wrees ARFelba A F=e
I ST Sradet ARERUDT T T
2
d y 4 &
dx
(c) If vy =wxr , then show that, ‘—2-(§x ¥) =w, where, w is a constant vector and 7

+5y=0

is a position vector.

AR § = ox 7 TNOW S @, LV ) = G 7 271 G &9 (SFT IR 7 2
S (ST |

IR 5 =wx7 B, 1(va) 7 g7 Wi o TR Tl W g ReRid ey i
r mwﬁuwﬁm‘rl

11.(a) Derive work-energy theorem for a conservative field.
IS (I T -7 Topeig elfowt w91
TRl T Q! B fave ol eged = TR |

(b). Derive work done for a simple harmonic motion, hence show that at equilibrium
it will'be minimum and at terminal points it will be maximum.

SRECRITTSIGR (0T TOPIY A 791 (N8 (T, FITIRBI 9 W 3T @k eefRvacy
G2 T HE |
e e R e F g it wenfid R 3 wgferd JrawerHT Ff

forda =g 870 ¥ TRA =g w1fe SifRRA §76 | 1T 7R |
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