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General Instructions

o This paper consists of Two sections, Section A and Section B. Section A is compulsory
and it consists of FIVE Structured Essay Questions and carries 100 marks.

e Section B consists of FIVE essay-type questions and answer only THREX of them.
Each question in Section B carries 100 marks.

e This paper consists of 03 pages.

SECTION A

1. Answer all the questions in this section.

(i) Consider the following differential equation
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(a) Find the order of the diflevential cquation.

(b) Find the degree of the differential eouation.

(¢) Determine whether the equation ix lincar or nonlinear.

(i) Use au integrating factor to reduce the following differential cquation to an exact
differential equation
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(iii) A hot object is placed in a room with a coustant ambicut temperatare of Ty, Accord-
ing to Newton’s Law of Cooling. the rate at which the temperature T(t) of the object
changes is proportional to the dilference between the object’s temperature and the
ambient temperature. Develop a differential equation to model this cooling process
using proportionality canstant A

(iv) Simplify the following expression

| = LD 4 BleR

e
. o . . o . (=11
(vi Find the vading of eonvergence of the sories S S0 .




SECTION B 00203

Answer THREE Questions ONLY from this sectiou.
2, (i) Solve the {ollowing differential equation using the method of separation of variable
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(i) Consider the differential equation 4 _rT-e
dr 2v—y+1
, , dy X +2Y
(a) Convert the above differential equation into the form ~ S ax v using the
substitutions z = X + h and y = Y + k, where h and k are to be determined.

(b) Hence, solve the given differential equation.

3. The number of reported cases of an infectious disease, denoted by @ {in thousands), is
decreasing over time, where ¢ represents the number of months since the discase was first
reported. The rate at which the number of cases is declining is propertional to the squarc

of the number of reported cases. It is assumed that x can be modeled as a continuous
variable.

(i) Write down the differential equation in terms of z, ¢ and a proportionality constant k.

(i) Initially, there were 2,500 reported cases. After onc mouth, the number of cases had
decreased to 1,600.

(a) Solve the differential equation to show that
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(Hh) Determine the number of months that will pass until the mmber of reporterd cases
reaches 250

oot Consider the following differential equation:
(% cosx 4 2w cos y)dr + {2y sina — sty

(a) Show that the abave differentinl cquarion is an exact diflerental equation.

(h) Solve the above differential equation using suitable method.

it

(it} Consider the following linear differential equation with a condition.
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Shers thor the =elingwon of the above difforentinl equmaition i=



5. Cousider the nonhomogencous ordinary differential equation, 00203

D%y +dy = 422 + 10e” 7.

Find a general solution for the associated homogeneous equation.
Find a particular solution of the given nonhomeogeneous eguation.

Henee write down the general solution of the above non homogeneous differential equa-
tion.

Find the solution of the nonhomogeneous equation if y(0) = 2 and »'(0) = 0.

Consider the sccond order nonhomogeneous ordinary differential equation,

d'Zy dy 2 .
a2 *SE + 2y = 4z + sin.

(a) Identify the UC-functions and generate the corresponding UC-sets.

(b) Hence, find the particular solution of the above differential equation nsing the
method of Undetermined Coeflicients.

Find all singular points of the following differcntial equation
w{w + 3y Py —y=0.

Then, ¢heek whether these points- are regular singular points or rregufar singular
PEHns,
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