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. Formulate a boundary value pm‘:]em model of heat conduction in a slender bar of

tength L if the lelt end is insulated and the right end is kept at temperature 7. The
initial iemperature in the cross section at x is 7{(x). (5%)

o

2. An elastic prismatic rod i3 vibrated in longtiidinal direction b the wave equation
R =Y

ag the folloneing, I at timme zero, the red is stretched by a differential deformatmn
and released irom the static staie.

C M~y = fore>{) <x<[f
TR WAl =0, fr g2

slxdhr={l+aie, uix0v=0, for O<xy L
{a) Unve g word sistement of the constant e, {3%)

() Find 1 series sohation, £15%)

o The itate ol sttess in a plate lying in the x-3 plane is given e o A, EISIRE

Hooke's law. the strain stress reiation is {2} - {3{tah, where [5] is the
compliance matis

{a) Calewlate tha inverse mate of 18] (7%

o}
(b} When the suainare ¢ =1, £ ,.=2, &, =% und the Poisson ratio is v,

iind the plang stressas, (5%
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4. The stess state at wopoinl a machine slament with respect to a Cartesian

coordinaic system is o, =1, o =10, =-2,0,_ =3,0_=0,0_ =3 (MPa).

(a) Write the stress tensor in mimnx fomn. (5%
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(b) Compute the principle stresses and corresponding directions. (6%

5. Find the general solution of the equation; "= L Ei (8%)
£ ¥

0. Analyze the quadratic form f(x,,x,) = 3x? +3x) +2xx, .
(a) Find the standard form of f(x,x,). (5%)
(b) If f(x,,x;) =4, draft it in the principle axes. (7%)

7. Find the standard form of the gquadratic furm]: ~2x,x, + 2x; . (6%)

8. Find the general solution of x*;"+xy'+dy = f(x},
(@) if f(x)=0;(4%) (0)if F{x)=sin(2lnx). (8%)
9. Solve the differential equation {84%4)
YWhy'=0,with w =0, +'{2)=0, ¥i{dy=-1.
L0. Solve the differential equation
; [0, O=r:sm
Yay=-

" |3eost,  mat



