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The reaction of Na with CH3Cl by irradiation is accord-
ing to the equation

Na(g) + CH3Cl(g) — NaCl(g) + CHj(g).
The pressures of Na and CH3Cl will be adjusted to main-
tain the size of "flame" (reaction zone) at some conve-
nient magnitude (in radius r). The equation of the mass
continuity for sodiu is as

d2pPNa 2 dpNa kpCH,C1
—_—= gy L - 3z
dr? r dr DNa

The minimum value of r is the nozzle radius L At this

= 0,

value of radius pNa = Py and at r = R, pNa = pl. What

is the k value? (10%)

Express the Laplace’s equation 42T/dx2? + d%21/dy? = 0 in

polar coordinates and solve it. (15%)

Consider the triangle below.

(a) Show, using elementary trigonometry, that

bcosA + acos B = c

]

ccosA + acosC b

ccos B + bcosC a
(b) If the system of part (a) is thought of as a system

of three equations in the three unknowns cos A,

cosB, and cosC, show thét the determinant of the
system is nonzero.

(c) Use Cramer’s rule to solve for cosC.

(d) Use part (c) to prove the law of cosines:

c? = a? + b? - 2ab cos C . (15%)

Find the mass of a metallic sheet in the shape of the
hemisphere x2? + y2 + 22 = 9, 20, x2 + y2 <9, if
its density is proportional to it distance from the

origin. (10%)
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5 A block of wan m:}'ka Slidee down a sur fak Inclived 37° Lo the hcl’ia‘lv“w,

W"/. See -f:j 1. The ef$i dent of Sln'd.'na frictlm Js 0.28 . A ft)’,’na attached 1o
the block 15 wrapped arund o ,CIVWM on a fived ax!s af 0. The flyuheel
hae a mase M= 20K9, an outer radiuo R= 0.2 m,.amnd a moment of
imeytia with vespecd o the ax!s of 0.2 Kg- mo .

@) What Ae ths ek leration of Ahx block down Ahe plang ?
by what Lo Ahe tensiom in the Strimg ?

b r 2 Tas boo'k
ot == | s Ts: 480 K
' . T,= 300K Y
;-:%. l: F"?.z.

6. A Koot evxa,’n,( tabes 0.1 wmole ofa/y\ oleap gaq around the C/yc& shown /»n
24, fia. 2, The valux 0f 1 cov akia qaq 3

(ar Finok 1 pressure amol Volumy ok po.’vtitd 1, 2, amodl 3?

by Fime the wet work done bﬂ Al gaq i Xz 070&?

7. See fig.3. Find E (1 6) amd Viro) of Ak =lectric dipole ?

104,

g A long metak cylinden of vadiua Ya s supported om an Insulating stamd on
" Ux axis of a "’"? hollow melak cyllnolen of imner yadiwa ¥y, The positive c,kay?e
% per unik lema,ck on thu Inner cylinder 15 X, and thert 4r am 23u41 negatire
chargr per uni len?t}\ On tha outer cylinden.

(e lalculate the E (1 amet Vr) for

O reva @ Tazrehrn, O r>n

() @ Calewlate the Capacilant of o lewa:M L of thia Capacilor’s stracture?
. ® Ug Yb- Yo = ol ,WM A <& Ya . C“S(,IMIQ you Ye{u’x a boul @ ?
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