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DSM 2913

PART A

Ql (a) For each of the following, find either F(s) or -f(t) as indicated.

(i) clt2 -e'' +t)

(ii) tlte-'-r.orr]

(iiD ,.1*_:.*]
(iv) , 

l1;;dra]
(14 marks)

(b) Consider the piecewise function

I t, o<t <4,

h(t}=J t-t, 4<t <5,

L 0, r>5.

(i) Write the function h(t) in the form of unit step function.
(ii) Find the Laplace transform of h(t).

(6 marks)

Q2 (a) (i) By using the convott:]_:t:::"t,ulo 

I"f(t)=r'16;pl

(iD Evaruate ,(+) alrdf (n).

(14 marks)

(b) Use the result in (a)(i) to find

--,f s+e" IL 
LF;ryJ

(6 marks)
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PART B

Q3 (a)

(b)

Given
2x+Y=5,
2x+4y+z=-2,
x+y+32=7.

Find the solution of the linear system above by using
untilmaxlerrorl< O.OOOS. Use x(o) = y(0) - z(o) =0 as initial
answer in 4 decimal points.

Given ^=(::)''=[j, ;] 
* 

'=(3 
j.)

(i) catculate 
n-' : !u' .

lcl

(ii) Show that (AB)' = B'A' .

Gauss Seidel method

starter and give your

(6 marks)

(14 marks)

Q4 (a) Find a unit vector, u which is parallel to the line below
,-4 _Zy+l _t-3
2-33

(b)

(c)

(d)

(5 marks)

Given u = (5,6,-7) and v = 5i+4j+k. Find (uxv)x(uxv). show your work.

(5 marks)

(i) Given i = J{, simplifo ie.

(ii) Calculate 5[cos20' +isin20"]x4[cosl 15. -isinl 15"].
write the answer in standard form, c + ibin4 decimal points.

(4 marks)

Given z = 2i. Apply de Moivre,s Theorem to evaluate 1[7 . n^pr"ss the results in
the polar form.

(6 marks)
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Q5 (a) Given a first order differential equation
dy =y**.dxx

O Show that the equation is a homogeneous equation.
(ii) Solve the equation.

(8 marks)

(b) A body at unknown temperature is placed in a room which is held at a constant

temperature of 30"F. After l0 minutes, the temperature of the body is 0'F, and after
20 minutes the temperature of the body is 15"F. The Newton's Law of Cooling
equation for this problem is

dr ,m__ k'I' = _30k.
dt

where Z is the variable for temperature in " F, r is the variable for time in minutes
and k is a constant of proportionality.

(i) By using the linear equation method, show that the general solution for the
differential equation is

T(t)=30+cev '

(ii) Then, find the value of c and k.
(iiD Hence, find the unknown initial temperature.

(12 marks)

Q6 (a) Solve y' -2y' + y =t by using the method of variation of parameters.
x

(10 marks)

(b) Given the initial value problem as follows;
d'y ^ dv37+2y =2e" , ! (O)= S and y'(0):7.dt' dt

(D Show that the Laplace transform for the given problem is

r(s) = ---l- ( J-+ ss -s).(s'-3s+2)\s-3 )

(ii) Then, use partial fractions to prove that

| (2 ^) | 4

cr=.at-+Ss-t.J: --"{.
(iii) Finally, solve the given problem.

(10 marks)

4
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X'ormulae

Characteristic Equation and General Solution

Note : r is the least non-negative integer (r: 0, l, or 2) which determine such that there is no
terms in particular integral I o@) corresponds to the complementary function y"(x) .

Case Roots of the Characteristic Equation General Solution

I

2

J

m, and m, ; real and distinct

ffir=fr2-m irealandequal

m=aLif ;imaginary

!=Ae^tt +Be^2"

y =(A+ Bx)e^'

y=eo'(Ac,osfu+BsnBx)

Particular Integral of sy" +by' + cy = f (x)

f(x) t o@)

P,(x) = A,x' + "'+ Arx + Ao x' (Bnx" + ..- + Brx + Bo)

Ceo' x'(Peo')

Ccosfu or CstnBx x'(pcosfu+qsnBx)

P,(x) eo' x' (Bnxn *:.. * Brx + Bo)eo*

fcosfu
P,(r).1 or

[ri"&

x'(Bnxn +...+ Brx+ B)cosfu
+

x' (C,xn + ... + Crx +Co")sinft

Ceot
lcos fic

Jor
lrinA

x'eo'(pcosft+qsunfu)

1(x)e"'
[*"fu
lor
Lsinfr

x" (Bnx' + -..+ Brx+ Bo)e* cosBx

+

x'(C,xn +.--+ Crx+Co)e^ slmpx
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Laplace Transfoms

L{"f (t)} = [l tt>"-'I dt = F(s)

f (t) r(s)

a

tn, n:lr213,

eo'

sinaf

cosdlr

sinha/

cosh af

e"'f(t)

t"f(t), n=1,2,3,

f (t - a)H(t - a)

f (t)6(t - a)

y(t)

iG)

,(t)

a

s

nl,

Fi
I

s-a
a

7;7
s

a---Ts'+a'
a

--;-----T
s'-a'

s

s- -a-
F(s - a)

,-rr' d" F(s)

ds'

e-^ F(s)

e-^ f(a)

r(s)

sl(s) - /(0)

s'r1s; -.r/(0) -i(0)


