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1. (10%)
Find a polynomial of the form y = ag + aix + axx® which passes through the points (-1, 12), (0, 1),

(1, 4).

2. (10%)
For which rational numbers & does the homogeneous system

%+ (k-3)y =0
(k-3x+y=0

have a non-trivial solution?

3. (15%)
Let 4, B, C, D be matrices defined by
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1 1 ~4 1 3 4 3
(a) Which of the following matrices are defined? (5%)
A+B, A+C, 4B, B4, CD, DC, D*
(b) Compute those matrices which are defined. (10%)

A=

4. (5%)
Find the rational number & for which the matrix 4 is singular.

1 2 k
A=13 -1 1

5 3 =5

5. (10%)
Letd4=(2,9,8),B=(6,4,-2),C=(7,15,7).
(a) Show that the vectors 4B and AC are perpendicular. (5%)
(b) Find the point D such that ABDC forms a rectangle. (5%)

6. (10%)
Solve the Ordinary Differential Equation

dy 2.4
3xdx+y+xy =0

3 7 w}‘-" HE
H A




BaF L X203 2FEETERLEREB AL RARAE

FBLM: TRHSE [HTFTrats] AR 454001
MKAFEBRFERE "RAT BT ES £2HE%2E
7. (10%)

10.

Solve the Ordinary Differential Equation

1"

yl_yn+2y=0

. (13%)

(1 if0<x<a
Iff(x)—{o if x>a
(a) Find the Fourier cosine transform of f(x). (8%)

sin2ax

(b) Hence from (a) evaluate the integral f dx. (5%)
0

X

. (8%)

Find the Fourier series expansion of f(x) = x%, 0 < x < 2m, with f(x + 21) = f(x).

(9%)
(a) Find the Fourier series expansion of f(x) = x,—m < x < 1. (5%)

2
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(b) Use the results obtained in (a) to show that == Z (—pntt 7 (4%)
n=1




