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1) Given that f (x)= (\ﬂzz)x

a) (5pt) Find the argument of this complex function at x = %

at x=

b) (5pt) Find the argument of %2

7
22
¢) (5pt) Show that the difference of the argument of f(x) and that of
df (x)
dx

is the same at all points of x.

2) a) (6pt) Find the eigenvectors of the following matrix
375 -0.433
-0.433 3.25
b) (6pt) Draw a figure showing the eigenvectors you have found. Do they have

any particular geometric relation between them?

c) (5pt) Calculate the "Dot Product” of the 2 eigenvectors you have found in
part-b.
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3) Given that the one-dimensional Heat flow equation

a_u o 8 u
ot =
where u stands for temperature, ¢ and x as usual denote respectively the time

)

and the position along the bar in the accompanied diagram; c is a constant. When
the boundary and initial conditions for u are

N
O ; l X
u(0,6)=u(l,1)=0 2
u(x,O) = f(x)
it is known that
u(x,t)=B, sin@e"ﬁf’ : (3)

where A, =cnz /[ is a particular solution for Eq.(1). Now suppose instead of

the above boundary and initial conditions, we have

u(0,8) =u(l,n)=U, (U, #0 isa constant )
M(x, 0) = f(x) + UO

4)

Show that

a) (9pt) (Bn sin@e"ﬁ’ + a particular constant) is a particular solution of
Eq.(1) satisfying the boundary and initial conditions (4).

b) (9pt) What is the pai’ticular constant mentioned in part-a? ( Show the
. detail, guessed answer is not accepted)
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4) (10pt) Calculate det(4) and find 4" of the following matrix

0 -4 00 0
000 0
L1000 1 0
010 0
0 0 0 0
2

5) (10pt) A plane curve is described by the equation
29x* +24xy +36y*> =180

What is the shape of this curve? Draw a figure to show this curve.

6) Calculate the divergence of the following two vector fields:

(a) (5pt) W=xyf+yz}+le€.

(c) (5pt) Q=cos(x”+y*)Ve ™.

7) (10pt) Given that

1 if x2a . . . .
. is the Heaviside step function.
0 if x<a '

Find the Fourier transform of the function f(x)=/h(x)cos2x.

where u(x—a)= {

8) Solve the following initial value problems. Here &(z—1) is the Dirac delta
function and u(z — 3) is the Heaviside step function.
(@) (5pt) y"-4y'+3y=560-1), y(0)=1, »'(0)=0.
() Spt) y"+y'-2y=u(r-3), y(0)=0, y'(0)=1.




