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Answer al l  the fg l lowinq quest ions:

Part I

Quest ion (1)  (12 Marks)

") 
p** th"t the total energy of a body moves in a simple harmonic motion is conserved.

bj Consider the motion of a comet in an etl ipt ical orbit around a star. The eccentricity of the orbit

is 0.4 and the distance tretween the perihelion and the aphelion is 12x1010m.
' ind the distance of nearest and farthest approaches of the comet'

i i )  I f  the speed of the comet is 80km/sec af the perihel ion, what is i ts speed at aphelion?

.j A *ur. of 300 g moves along the x- direction under the inf luence of a spring with spring

constant 0.05 N/cm. At t = 0 sec , the mass is at the origin ancl moving with a speed of 60 cm/sec

in the *ve x - direction.
( i) At what t ime does the mass f irst arr ive at i ts maximum extension.

i i)  Determine the maximum extension.

Quesfion (2)
a) Describe and explain Kepler's second larv

b) Prove that the acceleration of gravity varies with altitude, and determine where the

acceleration is vanished from the center of Earth?

(13 Marks)

c) A steel rod of length 8m and cross-sectional area 10-a m2 is fixecl at one end and stretched with a lorce

of 500 N at the other end. Find the stress, the strain, and the f inal length of the rod.

(Young's  modulus Y = 20x10roN/m' ;

d) prove that the height of water in a capil lari ty tube is inversely proport ional to i ts radius.

Part2

(12 Mark)

a) State the physical meaning of the continuity equation (without prove)

b) A Horizontul pip* has a smooth reduction in i ts diameter, as in the f igure.

If the pressure difference (!p'Ssflryeen the two ends of the pipe is doubled,

what wil l  happen to the velocity of the f luid at the smallest end "v2"?

c)A. glass-rvindow is 3.00 mm thickand has dimensions of 3.00 m and 2.00 m.If the outside temperature is

5oF and the inside temperature is 295oI(, how much heat in joules does it  conduct in each hour? (1(gtass =

0.84 J/s.m."C)
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Ouestion (4) (13 Marh*N

a) Define: ( i) the coeff icient of viscosify, ( i i )  the thermocoupleo and (i i i )  specif ic heat (c).

Uy Wfry the latent heat of vaporization of water (2") is so much larger than the latent heat of melt ing (I-)?

.j  a r iS g copper block at 90oC is dropped into an aluminum calorimeter cup init ial ly at 20oC. The

calorimeie. cup hur a mass of 400 g and contains 430 g of water, also at 20"C. What is the f inal

temperature of the sYstem?

(ccu : 0,093 kccrt / kg "c, cet = 0.22 kcol / kg oc, c*orcr= | kcal / kg "Q

Part 3

OqestiPfi (12 marks)

a) Explain and prove that, why the molar specif ic heat at constant pressure (Cp) of an icleal gas is

greater than its specif ic heat at constant volume (Cv)

Ul O, gutof 10 moles init ial ly at OoC rvhen its volume doubles isothermally.

Calculate: i)  the work done by the gas i i)  the cltange in i ts entropy (AS) (R =8.314 J/mole.K)

c) A heat engine performs 200 J of rvork in each cycle anrl lras an eff iciency of 30%' For each cycle, how

much thermal energ-Y is ( i) absorbed (Qn) and (i i)  expelled (Q.X

Ouestign.6 
(t3 murks)

a )Us ing thep ressu reo f  an idea lgas  P : I pv ' , p rove tha t t he roo t -meansqua reve loc i ( vo f  an idea lgas

ERr
is  g iven by u.*s=1 ,
b) Two ideat gases Hydrogen (Nl= 2glmole) and Oxygen (M = 32glmole) are at 7 (rtn)

the same temperature. I f  the v.n',  velocity of the Oxygen rnolecules is 4ntls, I
calculate the vrrn. velocify of the Hydrogen molecules' 2 J r I

c) 10 mole of a sample of an ideal gas is put through the cycle of operations I h
shown in the l igure where BC is an acl iabatic process. t I \  aJ;ab*tie
i )  What  are the va lues of  Ta,  Tr  and Tc.  t  t  \
i i )  Find the heat (Q), work (W) and AU for each process' .  t  |  \';;;;;;;:i;j-" /-- ' 'ffiy,
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Quest ion
Number

Q2-c Qs-d Q l - a Q l - a Q3-n Q'l-a Q1-c Q6-c Q2-c Q2-a Q3-b Q4-b Q4-b Q6-a Q3-c Q'1-c

Ski l ls
a l - l a \ - 2 a2-1 a2-1 a 1 - 2 a l - 2 b4- 1b4- l b2- I b4- | b4- I b4-l c9- I c9 -  I c4- l c -l -.1
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