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Dear Student,
Please read the section on assignments in the Programme Guide for Elective Courses that we sent you
after your enrolment. A weightage of 30 per cent, as you are aware, has been earmarked for continuous
evaluation, which would consist of one tutor-marked assignment for this course. The assignment is in
this booklet.

Instructions for Formating Your Assignments

Before attempting the assignment please read the following instructions carefully:

1) On top of the first page of your answer sheet, please write the details exactly in the following format:

ROLL NO.i .
NAME o
ADDRESS :...
COURSE CODE «
COURSE TITLE : ...
ASSIGNMENT NO.: ...,
STUDY CENTRE: ... DATE c.o

PLEASE FOLLOW THE ABOVE FORMAT STRICTLY TO FACILITATE EVALUATION AND
TO AVOID DELAY.

2) Use only foolscap size writing paper (but not of very thin variety) for writing your answers.

3) Leave 4 cm margin on the left, top and bottom of your answer sheet.

4) Your answers should be precise.

5) While solving problems, clearly indicate which part of which question is being solved.

6) This assignment is to be submitted to the Study Centre as per the schedule made by the study centre.
Answer sheets received after the due date shall not be accepted.

We strongly suggest that you retain a copy of your answer sheets.

7) This assignment is valid only upto December, 2021. If you have failed in this assignment or fail to
submit it by December, 2021, then you need to get the assignment for the year 2022 and submit it as
per the instructions given in the programme guide.

8) You cannot fill the Exam Form for this course till you have submitted this assignment. So solve it
and submit it to your study centre at the earliest.

We wish you good luck.



Assignment

Course Code: MTE-08
Assignment Code: MTE-08/TMA/2021
Maximum Marks: 100

Classify the following as true or false giving reasons for your answers..

i)  Forthe IVP, ? =f(x, Y), Y(X) =Y, the continuity of f (X, y) and Z—f guarantees the
X y

unique solution of the problem.

2 2
d y—ZXQerzy:exz’2 and d’y

i Equations
) Ed dx? dx dx?

+ Y =1 have the same normal form.

iii) Equation cos(X + Yy)p+sin(x+ Yy)q=z*+z isa quasi-linear equation.

2 A2 25 \?
iv) 0 § 0 5— 0z =0 is anon-linear PDE.
ox“ oy oxoy
v)  Every solution of the ordinary differential equation (D +1)*y =0 is bounded on [0, oof

(10)

a)  Find the differential equation of the family of curves x* + y® + 2ax+ 2by +¢ =0, where
a, b, c are parameters. )

b) Do the functions y,(t) = Jt and Y, (t) :% form a fundamental set of solutions of the

equation 2t?y” +3ty’ —y =0, on the interval 0 <t <co0? Justify your answer. 2

c)  Asolution of the IVP

d’y . dy
1-t? +2t—-2y=0, y(0)=3, y'(0)=—4
(L-t) @ +25 ~2y=0y(0) =3 y(0)
is y; =t. Use the method of reduction of order to find a general solution of IVP on the
interval —1<t<1. 3
d’x g . iy , dx
d |If prey +E(X_ a)=0, (a, b, g being positive constants) and x=a’' and P 0 when
t=0, showthat x=a+(a'—a) cos{@t} : (3)
Solve the following differential equations
a) sin'(dy/dx)=x+y (3)
b)  (@A+y*)dx=(tan"y—x)dy (4)
c) (D—1)2(D2+1)2y:sin2(§J+ex+x (4)



d)

b)

b)

b)

d’y dy)’ (dy
sty LY L ay? =2 D yoxy| Y 4
X y(dxz}r y =X (dxj T ax @

Suppose the temperature of a body when discovered is 85° F. Two hours later, the
temperature is 74° F and the room temperature is 68° F. Find the time when the body was
discovered after death (assume the body temperature to be 98.6° F at the time of death.) (4)

Find a continuous solution of the VP

W y—g(t), y(©)=0

dx
" ® 2, 0<t<1 3)

where = .

J 0, t>1
Solve the differential equation

xcos[lj (ydx+ xdy) = ysin (Xj (xdy—ydx). (3)

X X

A certain population is known to be growing at a rate given by the logistic equation

dx

— =X(b—-ax

" ( )
Show that the minimum rate of growth will occur when the population is equal to half the
equilibrium size, that is, when the population is b/2a. (5)
Identify the following differential equations and hence solve them
. , 4
)y = day 3

X° X

ii) y=xy'+1-Iny’. (4)
Using the method of undetermined coefficients, find the general solution of the DE

yY —2y" +2y" =3 +2e*x+e *sin x. ()
Verify that the equations

i)  z=+2x+a++2y+b and
i) 22+ u=201+2") (x+1y)

. 1 1 . .
are both complete integrals of the PDE z = —+—. Also show that the complete integral (ii)

P q
is the envelope of the one parameter sub-system obtained by taking b = _a _L}t in the
solution i). ' (6)
Find the differential equations of the space curve in which the two families of surfaces
U=x>-y’=c, and v=y*—2z° =c, intersect. (2)

- - - 2 2n 2n-1, - -
Find the value of n for which the equation (n—1)“u,, —y“"u,, =ny~""u, is parabolic or
hyperbolic. (2

Find the general integral of the equation
(X=y)p+(y—-x-2)q=z
and the particular solution through the circle z = 1, x> +y?* =1. (5)



b)

b)

a)

b)

Find the surface which is orthogonal to the one parameter system z = ¢ xy(x* + y*) and
which passes through the hyperbola x* —y* =a®, z=0.

A tightly stretched string with fixed end points X =0 and X =1 is initially in a position

given by y =Yy, sIn 3(%) It is released from rest from the initial position. Find the

displacement y(x,t).
Find the integral surface of the PDE
(X=y)p+(y-x-2)g=z.

Find the complete integral of the equation

0z 0z 0z 3
— | = || = [=Z27X%X,X%;.
X%, )\ OX, )\ OX,

Solve the following PDEs:
i)  (3D*-2D*+D-1)z=4e*" cos(x+Y)

i) (D+D'-1)(D+2D'-3)z=4+3x+6Yy.
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