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B.Sc. (Part-1) PHYSICS (First Paper), 2009
(Mechanics, Properties of matter and vectors)

Time : 3 Hours] . [Maxm. Marks : 33
re—uve-3 ¥ Bl . st & IR AT it woe-a § Rl @
T & I €T |

_ Attempt any six questions from Section-A and any two questions
from Section-B

QUS—3I (Section — A)

g JAD I (Short Answer Questions)
1. O Uit g5 favg ¥ R ger & it ¥ e ¥ wefteor Rt
it |

Deduce an cxpression representing the Euler’s equations for
the motion of a rotatory rigid body.
2. f9g 9T ...

Prove that ..

3, @wmm&m%ﬁmmﬁwmi

Explain physical significance of divergence of a vector field.

4, @~ &0 f qd F IRt e nfiena o w1 A 3 fra A
3
el |

Derive the areal velocity of a planct moving round the Sun is
constani.

8, Ush SIY TIa %”rgwa’imamiaﬂmmmﬁaaﬂﬁm

Deduce an expression for the gravitational self energy of a
Unfirom solid spherc.

6. 6 Y 4 o) T 25 et @it e 2,0 firdt 2,45° fromrﬂg’f
¥ fora Fr T wE W@ FIRIQ )| SR W R ggar Ui 8 x 10'°
A/l &

A steel of length 25 cm and radius 20 mm is twisted by 45°.
If modulus of rigidity of stecl is 8 x 10° N/m?, find the work done.

7. TH 0N, A G189 TUA 924 9 UF AeTeR @rae

AR F} GO F A4 Hored At 71

A hollow cylmdncal shaft is stronger than a solid cyclindrical
shaft of the same mass. length and material,

s.ﬁ$mwwqmﬁwmwmﬁvﬁaaﬁm|

Deduce an expression for the excess pressure across a curved
sufrace of liguid.

9. @ #1 fram faflae aor fafta fify 3 sp=1 e

State Stoke’s law and derive it by dlmcnsmna] method.
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QUS—H (Section—B)

& Il ww (Long Answer questions) '
1. () aa gt o vefa & fmdt @or & 3 qan v % s
frfia & |

(a) Derive the expression for the velocity and acceleration of
a particle in plane polar coordinate system.

(@) Re@ fF._ = 3 dt J&T___aga dt =) a0 Tl qqe § ¥
ferdl ferrg e feafar sfew 21 ‘

(b) Where............ = 3V where.......1s the S position vector of a

point situated on a surface § which encloses the volume V.
2. [y & 15 Uz g0 + @99 W s A spfafad gF g foun
SIS -
V = Vy-loge(l - mi)
o mo .
fornt _ 3@ 1 swfves 3, -0 GeRe 1 SRS o, dt sielt
%8 i % fremfaa % & A g wF §uT F SeR W Q|
#fE et & enador Y A0G F HAr I A A BT R0 Am
Prove that the velocity acquired by a rocket 1 time ¢ is given
as -
V =V, loge(1 — mit)
mo
where Vo is the inttial velocity of the rocket, Mo s the imtial
mass of the rocket, v is the escape velocity of exhaunst gascs and m
15 the rate of consumplions of fuel
What will be value of V, il the attraction due to earth 1s not

neglected.  http://www.upadda.com

3. (a) fordlt A9 1 Yo7 A & qrqd 22 ,

T& GHEY 3 AT F S F fan aravas qagqm & [ e
T HIT

What do you mean by the forsion in a cylinder? Obtain an
expression {or the lorque required to twist a Uniform solid cylinder.

. (b) Fo= FAC Y = 20(1 + o) TRT HeHaTRh! &1 AT YOOy e
| .

Prove that Y =2n(1 + o) where symbols have their usual
meaning.
4. (a) A A & TE & T g F GlFr ) Fifra Fiferg |

_ Deduce Euler’s equation for the flow of non-viscous liquid.
(b) 1.0 ¥t fr=ar & WA & W TE ¥ orer fufle @,
0.8 x 10° fFqy et s I A F 1.5 farkt Wy F qea ) A ¥
RS F Y8 T T HQ | |
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