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- 1, Differential Equations:

2
[1[}%] {a} Ss:-lve the Dl'dlnﬂ.l'jf differential equation: x%}-’- 2x b, 2y=x%+2

dx
 [10%] {t) Determine the general snluunn of the following partial differentizl e:quatmn
dx dy

1 Vector Analysis: .
-[6%)] (a} Show that the area enclosed by an ell:pse 5—2 +~E— =1 isequal to :.'mb

[4%] () Determine & unit vector normal to the surface x 3 —xyz + 23=73 at puml‘. (1 1,1} in .
- Cartesian coordinates, B
.[lﬂ%] (c) Determine the unit tangent vector and the rau:hus of curvatire of a right circular he.lrx
x=g cost, y=ga sini, z=ct

where g and ¢ are non-zet0 CONStants.

3. Consider a Pauli spin mastix o= ( 0 ..,]
i G
[6%] (23 Find its eigen values A, Aa, and nnrmalmed eigen vmturs, 21, &2, where A > Az,

A0
(4%] (b) Find the transformation mateix 5, such that § o 5! =( ﬂ‘ M) where § 51 =( ; 'i* ]

. 2 ' : :
[10%] 4. The operator v - a—z- in 4 dimensional space-time is called the d'Alembertian,
' : : ot ' . _
Showr that it is a scalar operator,

=D

5 Let. the improper integral fa) = j _ad'r_-z where « is real and pcrsiﬁive.

[10%] (2) Find i{a) by taking the Cauch principal value.

[5%] (b) Find Ka) by taking i(a) = km Ke +i7)
¥=0 '

[5%] {c)Find () by taking fta) = mnu Ha—ip
o

whete -is positive and real.

[20%]) 6. The humaganenus Helmhotz equation in three dimensional space is
VD + 42 =0
{a} Find eigen ﬁncunns of the e:quauon

(b) Bxpand the Green's function of V¥ in lerms uf the eigen functions



