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PART A

Qf (a) Undsr rvhat conditions for the consfiant ,{,B,Cp is exact equation?

(A.r + BY)dx + (Cx + DY)dY = A

Solve tb equatim

(7 na*s)

(b) Assume tbat the level of a certain brmone in the blood of a patient varies
with time. Sqpoce that the time rate of chmge y(t) is tb difrerence between

a sinusoidal input of a 24 hour period ftom the thyroid glaod ( d + Acosff))
and a continuous removal rare proportional to the level present Ky(t).

(r) Set rp a mdel for the hormone level in the blood.
(ii) Finditsgmeralsolution-
(rii) Find theputicular soltnion forthe inifial conditiony(O) = 0.

(10 marfs)

(c) Forthe equation

d"y dv
ffi*z&* cY = 0

where c is cons:hnt tell ufrich valrre of c correspond to each of the three cases

(ii) Ttvo real rroots,
(ir) Reeeatdrealrmt
(iii) Complexroots.

(3 marks)
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(a) If L{f(t)} = F(s) and c is a constant prcve the First Shifting Theorem that

f,tedf (t)j = F(s - a)
(4 ma*s)

O) By using the First Shifting Theorem, determine thc taplace trmsforms of the
following fimction

f (t) = e-2tcos (3t)

(4 marks)

(c) By using the Convohsion Theorem or Partiat Fraction, det€rmine the inverse
Iaplace transforms ofthe following fimction.

s2(s - 2)
(12 marts)

PART B

Q3 (a) By using the method of Veriedon Prnmctcr, obtain the general solution fon

o)

Y"*Y=tanx

(Note: tutx = siturlcosx and sinzx * cos2x = 1)

By trsing the method of
solution for:

(10 marks)

Undetcrmined Coefficients, obtain the general

y" * y' '2Y = sinr

(10 marks)
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Q4 (a) Obtain the general solution for the differential equation:

3(x2+ y2+ x)dx+3xydy=o

(8 marks)

O) Based on the Newton's Law of Cooling, the rate of changes of the
temperature, T, of a body is proportional to the difference between 7 and the
temperature of the surrounding meditrm, Tr, multiplies to thermal
conductivity, ft.

(i) Interpret this cooling law in the form of first order ordinary differential
equation, and subsequently find its general solution.

(it) If a thermometer with a reading of 15 oC is brought into a room which
temperature is 25 oC, and the reading of the thermometer is 20 "C after
two minutes later; how long will it take until the reading is24 "C?

(12 marks)

Q5 A 3 cm length silver bar with a constant cross section area I cm2 ldensity 10 g/cm3,

themral conductivity 3 caV(cm sec "C), specific heat 0.15 cail(g oC)), is perfectly
insulated laterally, with ends kept at Gmperature 0 "C and initial rmiform
temperature f(x) = 25 "C.

The heat equation is:

02u I Au

Ax' c2 At

(a) Show that c2 = 2 .

(b) By using the method of separation of variable, and
condition, prove that

u(x,t):lA,sin ry+
where 4 ir an arbitrary constant.

(c) By applying the initial conditior, find the value of b,.
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applying the boundary
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a6 Intf(x) be a fimction of period 2n such that

f (x) =: o 1x 12rr
2

(c) By grving an appropriate value for x, demonstrate that

,r - l l l
-=I--+- *...4 3 5 7

(a) Sketchtbe graph offtx)intheintervd 0 <x <4r
(2 ma*s)

O) Prove that the Fourier series for/(r) in the int€rval 0 ( x < 2nis:

,tr1Lt
| - [sin 

(r) + 
Tsin 

(2r) + tsin 
(rr) + --.J

(12 marks)

(6 marks)
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X'INAL EXAMINATION

SEMESTER/SESSION :SEMIJDOI52OI6 PROGRAMME : IBDD
COURSE : ENGINEERING COIIRSE CODE : BDAl4l03/

MATIIEMATICS II BWMIO2O3

FORMULAS
Finst Order Differential Equation

Type of ODEs General solution
Linear ODEs:

y'+P(x)y-Q@) y-e - [ p(*)cr^x{/ sl n{r)irxe@)d,x* t}

Exact ODEs:

f (x,y)dx * g(x,y)dy - 0
F(x,y): I tr.,y)dx

F(x,y) - Iffi- s(x,r)l dy- c

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

AM AN

ay= a*
lntegrating factor;

r(x) -"[r@)e where r(x):+(+ #)
i(y)-,lso)dv where so)=#[ X X)

,>*l
!iuf*,y)dx- I

iM(x,
T oy

fi

r - d/(x,y)

Characteristic Equation and General Solution for Second Order Dilferential Equation

Types of Roots General Solution
Real and Distinct Roots: ryand m2 y - cr€^* +crery*

Real and Repeated Roots: ry - ffiz: ffi y-cr€* +crxe*

Complex Conjugate Roots: m- atip ! . eo' (c, cos px * czsin f x)

Method of Undetermined Coeflicient

g(r) yP

Polynomialz \(x) : orx' +... * qx * oo )c' (r\x' +... * ,ap + t4r)

Exponential: e* x'(Ae*)
Sine or Cosine: cos px or sin px x' (Acos px + Bsin fl*)

Notezris0, l,2...:mzuchawaythatthereisnotermsinyo(x)hasthesimilartermasinthe y"(x)-
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Method of Varietion of Parameters
The particular solution for y"+by'+qt=g(x) (D and c constants) is grven by

y(x)=r4yrtilzlz, where

u =-l!28(x)*.'rw
u.-1t,8@)*.

W
where

w =lY' Y'l
lyt' !r'l

Laplece Transform
@

t{f (r)} = I ro>e-'t dt = F(s)
0

I
s

n!

;*
tn ,ft: l, 2r3r...

I
s-a

s2 +a2

s2 +a2

F(" - a)e* f (t)
t" f firlt=1r2r3r...

e-as

,s

H(t -a)

e-^ F(s)"f (t - a)H(t - o)

"f 
(t)6(t - a) e-^ f (a)

sf(s) - y(0)

^s2f(s) -sy(0) - y'(0)
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FmricrScdca
Fourhrseries eryrrnsion of pcriodic frnctbnwith porfod 2r

1Tao=2 | f(x)e
,t l*
1ion:L | /(r)coswenin

- lTbn=:1 /(x)sinwdx
tt l*

lqrq)

f (x) = ;oo 
*I a,, cos nx +ZL"sinnr

Hdf Rrnge Scdc$

21ao=;lf(;)e

2t, F, \ nr!fueo=,IJlx)cos L wr'

21,bn=;[f@]sinffa'

lo
/(r) = 

;oo 
*io,cos ry- t 4 sin ry


