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SECTION A [E1.11 (Maths) ISE 2007]

1. (i) Find all possible values of the following complex numbers. Give your answers
in the form z 44y (with z and y real):

CVRN
®) e,
() 1%

(i) Find all the solutions of the equation cos? z = 4.

Give your answer in the form =z +éy (with z and y real).

2. (i) Using I'Hopital’s Rule, evaluate the limit

. sinh®z
e
(if) Differentiate:
(a) y = xta.n:l:,
(b) y= (sin7'z)?.
(iii) Find the interval of convergence of
2 (1+zH)"
oanpd

n=1

Investigate the endpoints of the interval.

PLEASE TURN OVER
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3. Evaluate the following integrals :

(i) / e®coshzdz ;
(i) f aeeE e@2)? gz ;
z
(i) /"r z sin* zdz ;
/2
(iv) f" (cosz + sinz)? dz ;
0
: X Ing
(v) [" 2.

4. Find the general solution of the following differential equations:

4 dy _ tanz
@ dr ~ (1+y)3’
(1) (1-2%) 2 + L+2)y = (1-2);

PLEASE TURN OVER
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5. Find the general solution of the following differential equations:

: d? d

(i) E’;— -£+5y=3cosa:;

.. d%y dy R

(]l) @"'4&"5"'53}—5:5 + 2z ;

(iii) dz_y - 10d—y + 25y = €°°
dz? dz '

For (iii) find also the solution subject to the conditions

y =1 and %:0 at z =0.

PLEASE TURN OVER
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SECTION B

6. (i) Find the four stationary points of the function
flz,y) = 22° + 6zy® — 343 — 150z

and determine their nature.

(i) Show that the differential equation

d
zy +y + (@ly+z) == =0

A
dz

is exact, and solve it.

7. Define f(z) to be the periodic function with period 27 such that

f(z) = = for -rL<e< 7,

Find the Fourier series of f(z).

By substituting a suitable value of z, deduce that

— = —
n=1n' 6

PLEASE TURN OVER
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8. The Laplace transform of a function f(t) is defined by
o0
LUFW®) = Fls) = [ e f)at.

For a >0, the Heaviside step function H,(t) is defined by

1 if t>a,
H(t) = { 0 #F ¢$Xe:
—as
(i) Show that L(Ha() = =— (s>0).

(i) Prove the shift rule
L(Ho(t) f(t—a)) = ™ L(f(?)) -

(iii) Find the function y = y(t) satisfying the differential equation

dy | dy
F-I-E?—Zy—l-ﬂl(t)

with y(0) =/(0) =0.

You may assume that
L(f'(t) = —F(0) + sL((2))

and

L(f"(®) = = f(0) - sf(0) + SL(f(2)) -

PLEASE TURN OVER
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9. (i) For which values of A does the following system of linear equations have no

solutions :
z + y + 2z 4+ t = A,
z - y + z - t =20,
z — 3y + z + At = 2
(ii) Let

5 =2
&= (12 —5)'

Find a 2 x 2 matrix P such that P~'A P is diagonal.

Find A1 .

END OF PAPER
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