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PART A

Q1

Q2

(a)

(b

(a)

(b)

(c)

(d

By using method of variation parameter, obtain the general solution for:
4y" + 4y = 8sinx

(Note: sin2x=2cosxsinx  cos2x=1-2sin’ x)
(8 marks)
A model for forced spring mass system is given by:

my” +cy’' + ky =r(t)

(1) Find the steady state solution for case with value of m=1,c=4, k=4 and
r(t) = sin2t/sint

(i)  Find the particular solution for the answer in Q1 (b) (i) that satisfies 3(0)=1

and y'(0)=2.
(12 marks)
Express (1) in partial fraction. o
(8 marks)
Find the Laplace transform of f(f) =cos2¢.
(2 marks)
By using the obtained result in Q2(b), show that
3 3 3
£ A ="H(t-4)-=H(t—4)cos(2(t— 4)).
{s(s2+4)e } 2 (r-4) 2 (r=4)cos(2(1—4))
(3 marks)

By using the obtained results in Q2 (a)-(c), solve the following initial value problem.

y'+ay=1@), ¥»0)=1 »y(0)=0,with

_J0, for 0<t<4
f(t)—{fi, for t>4
(7 marks)
2
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PART B
QB (@
(b)
U @
(b
(©)

Solve the differential equation:
dy 4x
—_—— 4y =
x dx Y= 3% +1

(6 marks)
By using the method of Laplace transform, solve the initial value problem of;
y'+ 5y +6y= et

with the initial condition y(0)= y'(0)=0.
(14 marks)

A model for forced spring mass system is given by:
y'+4y' +4y =r(t)

Find the steady state solution (y,) for case with external force r(t) = 2 cost.
(8 marks)

A birth rate (%)of insects in a region is proportional to their current population (P) as
shown below. Where r, is the positive population constant.

In the absence of any outside factors the population will triple in two week’s time. If
there are initially 100 insects in the area, identify the value of r, the positive population
constant.

(8 marks)

A corpse was discovered in a motel room at midnight and its temperature was 27°C.
The temperature of the room is kept constant at 15°C. Two hours later the temperature
of the corpse dropped to 24°C. Identify the time of death if the temperature of a corpse
at time of death is assumed as 37°C.

(6 marks)
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Q5 A 3 cm length silver bar with a constant cross section area 1 cm? (density 10 g/cm®, thermal
conductivity 3 cal/{cm sec°C), specific heat 0.15 cal/(g°C)), is perfectly insulated laterally,
with ends kept at temperature 0°C and initial uniform temperature f(x) = 25°C.

The heat equation is:
Fu_1au
ot o
(@) Showthatc?=2.
(2 marks)
(b) By using the method of separation of variable, and applying the boundary condition,
prove that
o nrx 275
u(x,t)= Zb” sin Te ¢
n=l
where 4, is an arbitrary constant.
(12 marks)

(¢) By applying the initial condition, find the value of 5,.

Q6  Let f(x) be a function of period 2m such that

x, O0<x<m=m
f(x)_{n, nT<x<2m

(a) Sketch the graph of f(x) in the interval 2x <x <2x .

(2 marks)
(b)  Prove that the Fourier series for f(x) in the interval 0 < x <2 is:
i 2[ + = cosx + - cosSx + ]
3 g |cosx gz cos3x 53 005X
) 1. 1.
—_ [smx + —sin2x + —sin3x + ]
2 3
(12 marks)
(c) By giving an appropriate value for x, demonstrate that
V4 1 11
—=]l-—4+ =
4 35 7
(6 marks)
-END OF QUESTIONS -
4
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FINAL EXAMINATION
SEMESTER / SESSION : SEM1/2016/2017 PROGRAMME CODE : 1BDD
COURSE NAME : ENGINEERING MATHEMATICS I COURSE CODE : BDA14103
FORMULAS
First Order Differential Equation
Type of ODEs General solution
Linear ODEs: —[P(x)dx { f [ P(x)ax }
, = e e x)dx +C
Y +P@y = 0@) y R
Exact ODEs: f
F(x,y) = x,y)dx
fGe,y)dx + g(x,y)dy =0 ®y)= | flxy)

F(x,y) —f{g—g—-g(x,y)}dy =C

Inexact ODEs:
M(x,y)dx + N(x,y)dy =0

Z_j;' * %g— 5“ iM(x, y)dx
Integrating factor; I‘M (e, y)dx — Y =iN(x,y)dy=C
i) =T pere f(x)=7i?(%‘%”) f

Characteristic Equation and General Solution for Second Order Differential Equation

Types of Roots General Solution
Real and Distinct Roots: m, and m, y=¢e™ +c,e™
Real and Repeated Roots: m, =m, =m y=c¢e™ +c,xe™
Complex Conjugate Roots: m=a xiff y=¢e“"(c¢,cos fx+c,sin Bx)

Method of Undetermined Coefficient

g(x) 3
Polynomial: P (x)=ax" +. . +ax+a, X(AX"+. . +A4x+4)
Exponential: ¢* x"(A4e™)
Sine or Cosine: cos fx or sin Sx x"(Acos Bx+ Bsin Bx)

Note: ris 0, 1,2 ... in such a way that there is no terms in y ,(x) has the similar term as in the y,(x).
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Method of Variation of Parameters

The particular solution for y"+by'+cy=g(x)(b and c constants) is given by y(x)=u,y, +u,y,,
)’2]

[ Y29() _ [ 19®) _P
where uy = — [Z = dx, up = — [H0= dxandW-lyi e,

Laplace Transform
LLf@)} = f@)e™dt=F(s)
1) F(s)
@ L
S
".n=1273,... n!
5"t
e 1
sinat
cosat
Stolect T
coshat
e" (1)
Cftin=123...
H(t—a) e
)
f(t-a)H(t-a) e“F(s)
f(@)s(t—a) e“f(a)
y(t) Y(s)
¥() sY(s)—(0)
(1) Y (s) = sy(0) - y'(0)
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COURSE NAME : ENGINEERING MATHEMATICS I COURSE CODE : BDA 14103

Fourier Series

Fourier series expansion of periodic function with period 2 7

4 ziif(x)dx

f(x)z—;-a0 +) a,cosnx+ Y b, sinnx
n=l n=1

Half Range Series

ao=%£f(X)dx
a =2j—f(x)cos£gdx
"L L

£
b, =% ! f(x)sin%dx

f(x):lao +Za"cos£]z+2b" sin 2%
27 = L S L
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