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1. (a) lim-%

x=>a g

(b) li_r)r(}(cscx—cotx)=? [5%]
2. (a) —ln( J ? [5%]
d 1Y %
) ;(tan ;J_? [5%]

3. (a) Ie'z" cosmxdx=?  [5%]

(b) I(cos—j(cos—_)dx ? (mn BEE) [5%]

d’ a
4. Solve the initial value problem x’ ;{ ~4x Ey +6y=0, y(1)=1, y'(1)=0

[10%]

5. Find the eigenvalues and eigenvectors of the matrix. [10%)]
5 -2
A=
9 -6
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6. Find the arc length of ¥ = gxz from x=3 to x=8. [10%]

7. “Fermat’s principle” states that the path taken between two points by a ray of light
is the least-time path. Derive Snell’s law using “Fermat’s principle”. [10%]
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8. Using separation of variables to solve the following partial differential equations
[10%].
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u(x, 0) = fix), u,(x, 0)=0, (0<x< L)

9. Experiments show that at each instant a radioactive substance decays at a rate

proportional to the amount present. Show that A7}, =In2  where 1 is decay
%

constant and T Y is “haif-life”, period of time during which the radioactive

substance decays to half. [10%]

10. Use the divergence theorem to evaluate the surface integral of F = [x, Y, z], S

the sphere of x> +y* +2z? =9, [10%)]




