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1. Gnsider an A-B bmar? San?& f‘ase alloy with hy A atoms
omd Ny B afoms. - Accoro(m? To sTatisTical wmechanies, The

confrguraTiomal enTr'ofvl‘ change (4S) relative To pure /A amd
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pure B can be —@x{)r-?SSQo( as
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whare 4 i Boltymann. Cons'l‘amt and n=n,+ns Derne the
abov-e -ez/uo»fwn |naluo(|n3 the “'{’frommafcon(s) ' any, step
by ST&r (lo/) |
2. Anneal o Ie—n? sTeel rod of radius g in a furnace. o
Te“"[ﬂm'_furt (T) ow the Surface bf e rod (r=rs) is always
mainTained Cewstant (T =Ts). In Ha cenler of e rod the
Tewperalure riges fo To | with 3L baing opeel T 3ero )
e Time. T ’tewr.oraTur.e Vaiation of He rod as o functin
of Time (1) s dxscr.'lad by
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Whare £, € awd f are '{'ﬁ-&rm‘»{ Ce'V\o‘ucTumTa kac'f\c PATS I

dewne T 4 of He rod, y;eslm-f U{[}T Solue Ha aboue «L\ff-emv\'ﬁ
ewf.oh. (Hint': find Bessel  differential epuation), - (15%)

: A3. Euvaluale e fnTl?rW‘ f(?”—l)f,'?(.gdx_ ((0%)

4. Stress- sTratn relation, . Terms of k'&“wﬂif last ety @n
be axpressed ag Ha wmalrix form given in e next page
¥ the strained Lodv 's u‘so'l"rolh‘c, Proye that 2 Gy = Cy-Cps,
)/5 offer words, Hhare sxcst owly Tup independest olastic

CownsTamls -Foy iSoTro(z«‘c water als.
Hint: ry o rofate the coordinale System
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where Oag, Cof ama Ecg  are sTresses, elasTic comslants

omd alraing, 'res(lec'l"\’vf(;f. e strains are disigmated
with Tensor wnotaTions, Naml?, G;" (x#7) = < )C.a. (i#q), where
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*ﬁq‘ are ConvenTional ,eh?apurn‘nz ‘STraing, (($%)
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1. An elevator and its load have a total mass of 900 kg. Find the tension T
in the Supporting cable when the elevator, originally moving downward at
15 m.s—l, is brought to rest with constant acceleration in a distance of
30 m, '

2. K steel bar 15 cm long is welded end-to-end to a copper bar 30 cm long.
Each bar has a‘square Cross section, 3 ¢m on a side. The free end of the
steel bar is placed in contact with steam at 100°C, and the free end of
the copper bar with ice at 0°c. Find the temperature at the junction of the
two bars and the total rate of heat flow, when steady-state conditions have
been reached. k =50.2 J.57In1, (og)=1 k=385 3.57%, m=1 (o)1

3. A particle having a charge g=8 x 10-90 moves from point a to point b along
astraight line, a . total distance d=0.8m. The electric field is uniform along
this line, in the direction from a to b, with magnitude E=300N.C-1.

Determine the force On q, the work done on it by the field, and the potential
difference Va-vb.

4. If the current in the coil with self-inductance 20uH inéreases uniformly from
zero to 2 A in 0.5 S, find the magnitude and direction of the self-induced

5. A certain 60-watt lightbulb emits a total luminous flux of 1000 1m,
distributed uniformly over a hemisphere. Find the illuminance and the
luminous igﬁ;j:;i}}at a distance of 2 n.




