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PART A

Q1 (a) (i) Basedon L{f(r)}=j: f(t)e™'de = F (). Find F(s)for:
@) =t—4
(5 marks)
{0 if  0<t<l

(i) Detettnine the Laplace tanslotn ol f(¢) ll if 182 .

2 2%

(b) (1) By using Lincarity ‘Theorem, find the Laplace transform ol
L{3e“ —6+5cos2t }
(2 marks)

(i) By using Fitst Shifting Theotew, find the Laplace transform of:

[,{fzc:“ }

(2 marks)
(1i1) By using Multiply with ¢”, find the Laplace transform of:
L{m” sin 2¢ } :
(3 marks)
Q2 (a) Find the inverse of the following Laplacc expression:
0 6s+3
2425
(4 marks)
i 1 1 4
i —+ - :
W st 2548 s5-3
(4 marks)
” 8 3
il - ,
1) 37 +12 5% —49
(5 marks)
(b) (1) Express I rlz — s partial fractions.
(5 marks)

(11) Find the inverse Laplace of the ﬁértial fraction from Q2(b)(i).
(2 marks)

TERBUKA
CONFIDENTIAL




CONFIDENTIAL DAU 34403

PART B
A @
Q@

(b)

By using Laplace Transform, find the solution y(t) for each of the
following differential equation by using.

H  y+y=e", y0)=2.
(8 marks)

(i) o 6y &0 0y 0 V) - 3
(12 marks)

Given (S.x? + %.g")dx + [%.Y?)'? -2y’ )dy 0.

(i) Show (hat (he differential equation above is an exacl equation,
(3 marks)

(11) 'Then, solve the equation from Q4 (a)(i).

(8 marks)

Given a first order differential equation:
()dy—(y* —x*)dx=0.
(1) Show that the differential equation above is a homogenous
equation.

(2 marks)
(ii) Solve the homogenous equation with condition y(1) = 0.

(/ marks)
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Q5

Qo

(a)

(b)

(2)

(b)

In a particular culture, the rate of increase of bacteria is proportional to the
number of bacteria P, present at time ¢ hours after the experiment. Given

that the number of bacteria at the beginning is 10°,and after 1 hour is
10”, find:

(1) an expression for the number of bacteria.
(5 marks)

(i) the nunber of bactetia alter 5 hous
(2 marks)

(iii)  time taken for the number of bacteria to be 3 times the original.
(3 marks)

For coffee in a ceramic cup, suppose k£ =0.05 with (ime measured in
minutes

(1) By using Newton’s Law of cooling, find the cooling equation of
the body
(1 matk)

(i)  Use Newton’s Law of Cooling to predict the temperature of the
coffee, initially at a temperature of 200°F, that is left to sitin a
room at 75°T for 15 minulcs.

(4 marks)

(iliy  Find the time taken for the coffee to reach 100°F.

(5 marks)
Given y"—y'-2y =0 with y(0)=2and »'(0)=1.
(1) Find the general solution using second order homogenous
differential equation.
(3 marks)
(11) Hence, solve the initial value problemn.
(7 marks)
Given y"'—4y — ™.
(1) Using method of undetermined coefticient, find the particular
solution, y,.
(3 marks)
(i1) Hence, obtain the general solution.
(7 marks)
4 TE}" H E ‘;c:,,.i”%‘*
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Q7  Find the general solution of the following second order non-homogeneous
differential equation by using the method of variation parameters.

dzy dy 5
a —5—+6y=4e"
@ —3 6y
(9 marks)
(b) d.y+4y=3cos2x

dx*

(L1 tarks)

—END OF QUESTIONS—
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FINAL EXAMINATION

SEMESTER/SESSION : SEM I 2020/2021

PROGRAMME CODE : DAU

COURSE NAME : ORDINARY DIFFERENTIAL EQUATIONS  COURSE CODE : DAU 34403
Table 1: Characteristic Equation and General Solution
Differential equation : ay” 1| by’ 1 ¢y =0
Characteristic equation : am’ +bm+¢ =0

Casc Roots of the Characteristic Equation General Solution
l teal and distinel . i £, by e ¥ 4 Bett
2 real and equal  © my =m, =m ¥, (x)=(A+Bx)e™
3 imaginary cm=atiff v, (x)=e* (Acosfix+ Bsm fix)
Table 2: Method Of Undetermined Coellicients
Case F(x) ¥, (%)
1 Simple polynomial: x (b’(, S B”x"), F=0,12,..
A, + Ax+ o+ A x"
: Exponential function: x" (Kem'), r=0,12,..
Ce™
3 Simple trigonometry: x’(Pcosﬂx +QOsin fr),r =0,1,2,...
Ccosfrxor Csin fx

Table 3: Method of Variation of Parameters

Homogeneous solution, y, (x) = Ay, + By,

V Vs
Wronskian function, W Zl' 1, =y o)
.
v (220 4 o (2L g,
aWw aW

Particular solution, y, =u,y, +u,y,

Final solution, y(x)=y,(x)+ Y (x)
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FINAL EXAMINATION
SEMESTER/SESSION : SEM 1 2020/2021 PROGRAMME CODE : DAU
COURSE NAME : ORDINARY DIFFERENTIAL EQUATIONS  COURSE CODE : DAU 34403

Table 4: Trigonometry Identities

cos’ x+sin’x—1

cos?y—2cos x—1

=1 =Jem*x

28 xcosy s x4+ p)+sin(x—y)
2sinxsm y =—cos(x+ y)+cos(x—yp)

2¢0sxcosy =cos(x+ y)+cos(x—y)

‘Table 5: Dilferentiation and Integration

Differentiation Integration
n+l
n n—1 X
—X =nx "dx = +C, n=-l1
dx Jl ) n+l
d 1 1
L T f—dx:mjx[w
dx X X
l 1 1 3
— Injax+8| = | dx = —Injax+b|+C
x ax+b ax—+b a
ie*’ =e" jexdx=e" +C
dx
) 1 .
—sInax = a cosax Jcosaxdx:—smax+C
dx a
. ) 1
— COSUX — —dSinax J‘smu.zc dy ———cosux+C
dx a
tan x = sec” x I‘Sec2 xdyx=tanx+C
dx /
d ) 2
—cCcotx =—cs8¢” x JCSC xdx=—cotx+C
dx
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FINAL EXAMINATION
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COURSE NAME : ORDINARY DIFFERENTIAL EQUATIONS  COURSE CODE : DAU 34403
Table 6: Laplace and Inverse Laplace Transforms
. - e ( al — Tl
L{./(z)}_![0 f(t)e “de=1(s)
(1) F(s)
k £
5
[
T e . %
g
eut 1
-
sinat ; “ -
s 4a
cosat 5 5
8" +u
sinh at Sy
c s’ —d*
cosh at i
s’ —a’
The FKirst Shift Theorem
e"" f(¢) F(s—a)
Multiply with ¢"
! »d"F(s)
P re),n=1.2,... |
() -1 =
Initial Value Problem
L{y(n)}=7(s)
L{y'(6)} =5 (s)-»(0)
L) =77 (5)-9(0) - (0)
TERBUEA |
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Table 7: Formula for Growth and Decay and Newton’s Cooling Law

Growth and Decay
N = Ae ™™

Newton's Cooling Law
T =0 ‘LT
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