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(10%) 1. if a vector F is given by o
F= (49" + 2 (e +jy + ke),
find

(d) A scalar potential ¢(z,y, 2) so that F_“ = ~Vo.

(e) For what value of the exponent n does the scalar potential diverge at both the origin and infinity?

(10%) 2. (a) Complex numbers, a + ib, with a and b real, may be represented by (or, are isomorphic with) 2 x 2
matrices:
a+ib e ( -é‘lb : ) .

Show that this matrix representation is valid for (i)addition and (itymultiplication.
(b) Find the matrix corresponding to (a + ib)~1.
(c) Determine the eigenvalues and eigenvectors of the matrix for g +1b.

(10%) 3. Evaluate

. l—cosz
@) iy ==

(b) lin%) 7" jn(xz), for n =3,
z—

’

where jn(z) is a spherical Bessel function defined by
' d \" /sinz
7. — — n."n — —
(@) = (=1)" (:cdx) ( z )

(10%) 4. (a) Find the Fourier series representation of

0, -m<2<0
s@={7 TS

(b) From your Fourier expansion show that

2 1 1
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8 + 32 + 52 *
(10%) 5. Find the maximum value of the directional derivative of plz,y,z),

d O 17}
Ff = (—?—gcosa+ Egcosﬂ-k g—;ecosm
subject to the constraint

cos a? + cos 32 + cosy? =1,
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6. ®. Find the general solution:
(a) (y'3 v sin x)y ' +y cos x=0 (7 %)
(0) 7<)y -xy2=0 (7 %)

© y21+1y’+;2—tan“y=§ (7%)

d? d
) ~d—;z’fe)cp(;’tﬁ):l (7 %)

7 #. Solve
@Y"-6y"+9y=0, y(-D=1,y’(-)=7.  (7%)
(B) X’y +3xy’+37y=0 ; y(1)=1, y"(1)=0. (7 %)

8 ®. At a certain instant 100gm of a radioactive substance are present. After 4 years, 20
gm remain. How much of the substance remains after 8 years? (8%)




