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The figures in the margin indicate full marks for the questions.

Answer the following questions : IXS=5

Answer either in English or in Assamese

ToTe (WA 2MaEd Ted i

a)  What do you mean by scalar potential field ?
(%19 f[ed (vFa e (< 9@ 2
b) Write down the statement of stoke's theorem.
759 So@ma [gfe = |
¢) State the principle of conservation of angular momentum.
TJE I SA@9A Ao TIo0o! 72 |
d)  What do you mean by bending moment of a beam.
A G Aol B e 7 g
e) Whatis inverse square law of force ?
1 oo 35 iy [ 2
Answer any five questions form the following : 2x5=10
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a)

b)

Show that (w44l ¢4

grad (uv) =uVv + vVu

Where u and v both are scalars.
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If r is the position vector, then prove that

Curlr=0
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Answer any four of the following questions :
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Evaluate (Rea <) ¢
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What will be the total kinetic energy of a body involving both
translational and rotational motion.
S sife Un?tﬁ'aﬂ sife Te@ 4F] T8
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A force F = 107 + 0.5x] acts ona particle in x direction. If F
is expressed in Newton. then find the work done by this force
for a displacement of the partice from x =0 10 X =2m.

Z 5 T aifesile

F = 100 + 0.5x) 37 /1 b e x fere fmmn sfarz) F
fFIShH G 2l IS 277, U2 974 A9 S0 x=0 9 2[1 x=2m
07 (2RI IR AE 41 41 S ST 9iewT 541 |

Differntiate between Laboratory frame of reference and centre
of mass frame of reference.

2TSFI9IIR 277eF 2FT] S A 27251 2RI 22 [Reae] 1
Calculate the effective length of a seconds pendulum.

95| (e (TFFE TG (g4 3T SIFT 41 |

5x4=20
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a)

Find the total work done in moving a particle in a force field
given by F = 3xyi — 5zj + 10xk along the curve x=t*+1, y=2t%
z=t from =1 to =2,

TEICFE F = 3xyt — 5z + 10xk © T @bl x=1>+1, }‘71 7=t
AT 7 =1 T 7@ =2 07 oife Sl Tl [ 90 e
Sfel SIeel] <Rl |

Derive an expression for v in orthogonal curvilinear coordinates
TR SEFAGS ZFIE 2FS Vo F b1 2 =iRe Fief ) |
State with example in brief, what is non-inertial frame of reference
calculate the fictitions force and the total force on a mass of 1
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d)

1131/

kg ina frame of reference moving (i) vertically downward (ii)
vertically upward with an acceleration of Im/sec®.  1+2+2=3
TRIZE (710 SI&e 2725 2ACET] 6 B el 944l |

(i) TFTFSNA TFIE =% (ii) TaFed €7[0a 1m/sec’ TITe
5ifs <41 A5l 27729] LeIETTS g 41 1 Kg T4 e7e Siae
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What are centre of gravity and centre of mass? Show that centre

of mass ofauniform thin rod of length 'L lies alapomt(

SIS Ok ST 7 (eYedl (@ L trda s wie

I G SRR ] (E‘O) 7S 4 | 24+3=5
What is coriolis force ? What is the effect of this force on a
body falling freelv under the action of gravity ?

Show that the curl of a censervative force 1s zero.
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What is Foucault pendulum ?

Deduce an expression for the couple required to twist a
uniform vertical solid cylinder by an angle. Which s fixed rigidly

at one end and free at the other end. 1-+4=5
TF AEF (G2
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4. Answer any one of the following questions :
O ] @bl 2 e el ¢

a)

i) Tind aunit normal to the surface x*y+2xz =4 at the point

~

(2.-2.3) 3
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i) Show that (Fg<dl (.?T—xd—xﬁ(x) = —5(x) 3
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b)

c)
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i) The displace mentofthe spherical bob of a simple pendulum

is givenby x = A sin (wt + V)

Show that velocity 'v' and acceleration 'a' of the pendulum
satisfy the relation w?v? + a? = A%w* 4
Bl T (R4 (SRR 2 0018 791 x = A sin (wt + W)
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ii)

ii)

0, (MYEA1 (A wPv? + a? = A2 TFHRCO! (TR ST
bee |

Using the idea of reduced mass, reduce two body problem
Lo one body problem in order to obtain the equation of
motion for the equivalent one body problem. 7

72 T TP G ©A Sifed T #[E Al7E ZAFS
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"Two spheres made of different material have the same mass
and same external radius. also exactly similar to look at.
Butone of them is hollow and the other is solid. Indicate

a

how they can be identified ? 3
(e1el Al smidlE WS 961 9w o1 wiE A% e
T | <IfEgE S gt aeie. MREGE G, [ eirE abl
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A solid cylinder of mass 2kg and radius 0. 1m rolls down an
inclined plane of height 4m at the top end. What is the
rotational kinetic energy of the body when it reaches the
foot of the plane? Neglect the rotational fiiction of the plane.
2kg SRR 0. 1 m AP (51151 56l @51 THEFTS 4m T
(ZETEI S5 QAR 94 SIfera weite iz BIiE | IRoIE
STSE 21€TS O (s 9ifo«ife eam 2°9 2 er<ee sies
Tl SR FE 6
State and prove the work-energy theorem. 1-+3=4
1) =i SoamiCh! 121 S 2siel 954 |
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