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1. Assume the bemparatuze wz, i) = In(="+%°] is 2 function of positicn {z, p} for
the rogion {{x, ¥)|#°+3* > I}. A pacticle inoves in tha region, The posicien of
the partiole at tima £ is {z*(¢), 17 (1)), wheea o*{t) = £cou(t] and * () = Lain(f).

(8] Find the woit bangent vecter T} and the unit normal vector N(f) for the

pith of the porebcle. A%
(b) Find the velocity sad Hie aoceleration of the particle. 4%
fc] Find the temperotive changa rate at the pacbicle, i2 %:ul:.z'. ¥ 4R
(d) Fhad the gradient of the termpetature at (=), e, Vuls, ¥). 4%
f@) Show that the divergense of Vi is zera, i, V-Vu=101 4%

{f) "The heat Bux is ﬂ?u{m:y} where 8 17 8 positive constant. Find the tobal
heat flow which diffuse from anigide into the region. 5%

<
2. Let ‘Z"I‘ Le a vesl geries,

o
{a) Btate the definition of " 0: = L" ( the seriea convarges to L). 5%
o w]
(b} Frove that ™TF E a, comverpes Eien lim o = 0 550
= 1=
0 =]
() Prove that "IF E Lo] comverges than Za,- Satverges, Ly
=i =1

5. Let fx} = j " ap{at
1

{e) Find (1) 5%

(b} Find f'{1). o
1

{t] Findf af{zhds, S0
4]

4. Lat f#)] be twice differcatinhle on an open intervel contaluing & and &, and
if(;c]l < M For z € [2,b]. Let glm) b bhe lingae interpolabion for iz ie

= ;

glxl = fla) + w(m ~a). Frove that

i) - o)l < BBl torm ¢ el 15%
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H. Dweluate the [clloaig mtegrals
in”® dz. Ly
(o j;" .
()] f &% casodr. (lrnpropsr integral) ER
NN o
iﬂ}f:ljg Wd‘gﬂ!ﬂ. {dﬂl.lb]ﬂ iﬂt-ﬁs:f.ﬂl:l
. Evaluate the iallowiog limits
(a}glrugqmsln%. . B
L 5%
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