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Ordinary Differential
Equations (ODEs)

o Existence and uniqueness of solutions of initial value problems for first

order ordinary differential equations, singular solutions of first order ODE:s,
system of first order ODE:s.

o General theory of homogeneous and non-homogeneous linear ODEs,

variation of parameters, Sturm-Liouville boundary value problem,
Green’s function.
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Ordinary Differential Equations

YouTube Videos

Topics [Click on the LINK to watch the video]

Existence and unigueness of
solutions of initial value problems

Singular solutions of first-order ODEs

System of first-order ODEs

General theory of homogeneous and
non-homogeneous linear ODEs
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Ordinary Differential Equations

YouTube Videos

Toni . :
OpIcS [Click on the LINK to watch the video]

Variation of parameters

Cauchy-Euler Equations

Sturm-Liouville boundary value
problems

Green's Function
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PREVIOUS YEARS WEIGHTAGE

ANALYSIS OF CSIR-NET / JRF PREVIOUS YEAR PAPER

DEC. 2018 JUNE. 2019 DEC. 2019 26 NOV. 2020
SUBJECTS JRF LS SUBJECTS IRF LS SUBJECTS JRF LS SUBJECTS JRF LS
MARKS MARKS MARKS MARKS
SECTIONS PART S PART C TOTAL SECTIONS PART B PART C TOTAL SECTIONS PART B PART C TOTAL SECTIONS PART S PART C TOTAL
UNIT - 1l 24 56 80 UNIT-NI 25 57 82 UNIT -l 24 57 81 UNIT - I 24 56 80
ODE & 9.5 155 ODE 6 1425 20.25 ODE 6 14.25 20.25 ODE 6 1425 20.25
30 NOV. 2020 16-Feb-22 JUNE. 23 DEC. 2023
SUBJECTS JRF LS SUBJECTS IRF LS SUBJECTS JRF LS SUBJECTS JRF LS
MARKS MARKS MARKS MARKS
SECTIONS PARTSB PART C TOTAL SECTIONS PART B PARTC TOTAL SECTIONS PART B PARTC TOTAL SECTIONS PARTS PARTC TOTAL
UNIT - 1lI 27 43 75 UNIT - NI 24 52 76 UNIT - Il 23 52 75 UNIT - Il 22 51 83
ODE 9 14.25 23.25 ODE 6 1425 20.25 ODE 6 12 18 ODE 7 14 21
JULY. 2024 FEB. 2025 JULY. 2025 DEC. 2025
SUBJECTS JRF LS SUBJECTS IRF LS SUBJECTS JRF LS SUBJECTS JRF LS
MARKS MARKS MARKS MARKS
SECTIONS PART B PART C TOTAL SECTIONS PART B PART C TOTAL SECTIONS PART B PART C TOTAL SECTIONS PART B PART C TOTAL
UNIT - Il 24 55 79 UNIT - NI 24 52.25 76.25 UNIT - I 21 52.25 73.25 UNIT - Il 21 47.5 68.5
ODE 6 14 20 ODE 6 1425 20.25 ODE 6 1425 20.25 ODE 6 14.25 20.25
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Weightage of Ordinary Differential
Equation in CSIR NET




CSIR NET JULY 2026

(Normal form)

Topic Marks No. of Questions
o zggi?f?gi :I:':Ier Constant 4.75 1
e Initial value problem 3 1
e Boundary value problem 4.75 1
o Second order ODE 4.75 1




CSIR NET DEC. 2025

Topic Marks No. of Questions
Wronskian 3 1
Initial value problem 3 1
Zero of solution 4.75 L
Series solution 4.75 L




CSIR NET JULY 2025

Topic Marks No. of Questions
Second order ODE 4.75 + 3 y.
General theory of ODE 4.75

1
Initial value problem 3 1
1

Boundary value problem 3
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SHORT NOTES Case I: Variable separable: An equation whose vanables are separable and can be put in the

Differential equation form g(x)dx+h(v)dv=0 is called an equation of variable separable form. Integrating,

An equation which contains independent vanables, dependent variables and their derivatives _[3 (x)dx + j h(y)dy = ¢, where ¢ is an arbitrary constant. This is the general solution of the

w.r.t. Independent variables 1s called differential equation.

differential equation.
Equations of first order and first degree

. , | _ Case II: Equations reducible to variable separable:
A General differential equation of first order and first degree is of the form

dy
' e tl t1 — = v * by +

ddi = f(x,v)or Mdx+* Ndy whereM, Nare functions of x and y both. TR R AN dx Foxkipte) (1)

x

Following are some of the standard methods to solve differential DM he pavn:

dyv _d= . dy_1 [ d= ]
equations Putax + by + c =zsothat atb—=—je —=—| —=aq
' dx dx dc b\dx

1. Vanable separable form

; 3 ‘ 1(d= d=
- Reducible to variable separable form Putting in (1) _[_ -a] = f(z)=>-—=a*+bf(z) which is of the type "Variable Separable"

. b\ dx dx

. Homogeneous equation
4. Reducible to homogeneous form and hence can be solved.
5 Linear differential equations of first order

o

Reducible to linear form
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Case III: Homogeneous Equations :

dy _ J(x,5)

dv @x,v

To solve the equation where fix,v) and @x,v) are both homogeneous functions of

Method to solve:

the same degree mn x and y. (i) Put 3
1 ua; x 1V=Y¥

, dy dv - . . :
(1) Put y = vx so that - =ytx T (1)  Proceed as in Case I. (1)  The equation gets reduced to variable separable form in v and x.
CaseIV: Equations reducible to homogeneous equations Case Y anoar Geential squations of st sedor
To solve t il " axthytc The solution of gl + P(x)y = O(x) where P and Q are functions of x only, 1s given by
o solve the equation 'y
dx axtbytc,
_‘l‘.i’.j - Ef ™ Odx+ C where C is a constant and inte grating factor = E‘[ i

a , b
(1) For, +#-1 we have

a, b Case VI: Equations reducible to linear differential equation

Method to solve: . qay ;
To Solve the equation— * Py = Oy" where P and Q are functions of x.
(i) Putx=X+h,y=Y+k dx

(11) Equate the constant terms of numerator and denominator to zero and find the

values of h and k.

(11)  Proceed as in case III.

a
(2) For, —=— we have
a, b,

= s
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Method to solve Able’s Formula:
(1) Dividing throughout by v*. ! “li-‘:; &
» . \ 4 wW(y,.y,)™= ] ’ X
(i)  Putting y' ™= z and get the linear equation in z. (1,5,) = de s calledAble’s formula
(iii)  Proceed as in Case V. Linear differential equation with constant coefficients
Case VII: Exact Differential Equation A linear differential equation with constant coefficients 1s one in which the dependent variable
M N and 1ts differential coefficients occur only in the first degree and are not multiplied together.
Definition: The equation Mdx + Ndy = 0 1s exact if —=— and its solution 1s ) -
“ ﬂjf*ﬁ(j,.,-'}* ...... +Py=0
—_ . X x
I Mdx + j.{rfmrs of N not containing x)dy = ¢ where c 1s constant.
treating y as cons tan! Auxiliary Equation (A.E.):Auxiliary equation 1s obtamed by equating to zero the symbolic

The Wronskian :TheWronskian of n functions y;(x), y»(x) ...... Va(X) 1s denoted by coefficients of y. Thus, D" +a, D™+ . +a =0 is the auxiliary equation.

" Y o Vu
W' ¥ =%
‘.‘-"{K} o1 “r(}rh FL *** 1 }Fﬂ) -
[r-1) [n=1) (n=1)
Ly ¥ e Nh

Let ax)y +ax)y +taxx)y=0
Where ag(x), a,(x), a»(x) are continuous and ag(x)#0 ' x

It v1(x) and y»(x) are solution

Vs
= _1'1| _1'3 -_— J"EJ}]

Then W(y,y,)= .

Ly
.y

L ¥V
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m_. n=l_.
Method to solve the equation: F, d—: + B d—n.:
dx dx

+....*Py=(0, where Py, Py, P2, .... P, are
constants.
(i) Write the equation in the symbolic form as : (P,D" + P,D"" + P.D™ +... + P,)y=0.

11 rite adown the auxili equaton Jo.) as. n + e S =U. dolve it Iorm
11) Write d h iliary equation (A.E Pom® + P,m™’ P, =0. Solve it f

(1) From the roots of A.E. wnite down the corresponding part of the complete solution (C.S.) as Standard Cases of particular integral
follows: . Determination of PI of f{D)y=Q

(1) General method for PI : Oo=e" _[ Qe "dx

Roots of AE. Corresponding parts of C.S. .

e ] . s .
One real root m;. mx 2) —dm= e™ Provided f(ll) # 0
3 /@ fla)
Two real and distinct roots m;, m, ce™ +c.d™ "
| i l ¥ 1 X i

(3) - Bl iy

Two real and equal roots m;,m; e™ (c, +c,x) (D-a) @an) aa) r!

1 2
Three real and equal roots m;, m;, m; €™ (e, textex’)

One pair of imaginary and different roots | (¢, cos Bx *+ ¢, sin Bx)
n=ib

Two pawrs of imagmary and equal roots | ¥ ‘[(e, * e,x)cos Bx *+ (c, * c,x)sin Fx]
atif atif

@ +91 9571085397 Follow us on: » (O @ m X www.mathscare.com


https://www.facebook.com/drgpsir
https://x.com/GPSirOfficial
https://telegram.me/mathsbygpsir
https://www.youtube.com/@gajendrapurohit-GATE-NET-JAM
https://www.linkedin.com/in/dr-gajendra-purohit/
https://www.instagram.com/dr.gajendrapurohit/
https://www.whatsapp.com/channel/0029Va52c3u5q08jHbUGLO3q

MATHSCARE
= — \.________________________

Linear differential equations with variable coefficients

Cauchy’s Linear Equation :

d" v - t’i‘m-l_‘.'

d :u +H'T d n=]
X X

A homogeneous linear equation is of the form Px" *+......* P y=0(x)wher¢

(4) D sinax = _1 —sinax If @-a’) is non-zero.
@abD’) &K=a’) Py, Py, ....P, are all real constants and Q(x) is a function of x, 15 called Cauchy’s linear equation.
If @=-a’)=0then ;J sinax = x ¥ sSin ax Method to solve
E(D-) (1) Putx=e" 1e,z=logx,x>0
ST DR 00N (i)  Put di = Dso that xD=D,x’D* = D(D=1),x"D" = D(D=1)...(D=n+1)
5 l '.1.I___!' = l V B
) f(D) . y f(D+@) Putting these in the given equation, we get
1 1 d 1 [RD(D=))...(D=n+*1)* ED(D=1).(D=n*2)* ..+ Ply=0(¢),
(6) — W X V+[ ]V PO | _ _ |
Sf(D) /(D) dD f(D) which 1s linear equation with constant coefficients and solve for y in terms of z.

(7)  Method t s (1) Put z=logx, and we get the required solution.
el QO evaluaile

x" , where m 1s positive mteger, is as follows :

(1) From f(D), take the lowest degree term outside. Then the remaining factor will be of the
type [1 = @D)].
(n)  Take [1 £ @D)] to the numerator and expand 1t by Binomial Theorem

(1)  Operate each term on x™.
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Method of variation of parameter

5

Working rule for d—‘— + P(ﬁnr)ﬂ +0(x)v= f(x)
dx” dx

I. Take f(x) = 0, which gives f:r—] + P(T} A Ox)yv=0 -
X
Let y=cyy;+cay: bethe CF of (2)
I1. General solution of (1) 1s y = CF + PI
PI =uy; + uzy:Where u, = - % deand wu, = [

Where W 1s the wronskian of the two functions y; and vy-.

v, f(x) o
s

The Lipschitz Condition

Let f(x, y) be a function defined for (x, y) in a set S then f 1s said to satisfy Lipschitz condition on

Sif |k Z7 st [f(x, y1) - f(x, y2)| S kly1 - ya (x,y1), (x,y2) || S.

Then constant k 1s called Lipschitz constant.
Existence and Uniqueness theorem
If the Imtial Value Problem y' = f(x, v), v(X0) = o
Then function 1s continuous in a rectangle R R:|X—Xo|Sa |y-yo|SDb

And satisfymmg lipschitz condition in R then  a umque solution y = y(x) on an mterval I : [x — x|

£ h of the IVP, where / = min{a,%} & M = max [f(x, y)ln R

d

System of ODE

A pair of linear differential l.aql:l.'-!tit;lrnsgE = f(x,y) mld? = g(x,y) 1s called system of linear
X X

differential equation and 1t 1s denoted by Y™ = AY Where A 1s Auxiliary matnx of this system,

S, } and (a ,b) 1s critical point
(a.b)

where 4 =
g 8,
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Class of Critical point

Stability of Critical point

1

A;#A, with same sign

(a)A,> 0 &A>> 0

Unstable

A &N, are eigen value of A

(1) A, #R, are real with same sign Node

(2) K#R; and real with opposite sign Saddle point

3)A;=hk:=R R Node

(A =1 +iB&h,=u-iB

B# 0
(a)d# 0 Spiral pomt
b)Y =0 Centre point

(b)Ay< 0 &A»< 0 Asymptotic stable
¥ _ll_ilzr:: 0 ‘Unstable
AR R
3. A,=k;=A=R (a)A>0 Unstable
(b)R< 0 Asymptotic stable
4. A=ntip
- 4 u#0 1)u=0 Unstable
(n) <0 Asymptotic stable
=0 Stable ~ but not

Asymptotic stable
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Boundary Value Problem
The most general second order ordmmary linear differential equation 1s
P(x)y"" + Q(x)y + R(x) y = S(x)
Now consider the following types of boundary condition at two pomtx =aandx=b
(1) agy(a) + a;y'(a) = ¢;; bgy(b ) + b, v’ (b) = ¢,1s called regular condition.
(2) y(a) = y(b); y'(a) = y'(b)s called periodic condition.

The bounded condition are said to be homogeneous if both ¢,& ¢, are zero.
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-:Previous Year Questions :-
NOTE:- click on above text you can refer to link of video solution of questions

1. Fora continuous function q defined DIlﬁ R, consider the 2. Consider the ordinary differential equation (ODE)

ordinary differential equation (ODE) d—{+ q(x)y=0,xeR. Then :
| | x CSIR NET JUNE 2025 Y 1 (cosx) X+ (sin(x))y = 0
which of the following statements are false? dx* dx
CSIR NET JUNE 2025 Let ¢1(X), ©2(X) be solutions of the ODE, satistying
-1.9% 0)=0 and 0,(0)=0.2% (0)=1. Then which of th

(a) There exists a q such that cos(x) and e*cos(x) are solutions of PO=L =0 aNE 0,(0)=0. H(O=1. Lhchwhich ol the
ODE following statements are true?
(b) There exists a q such that sin(x) and cos(x) are solutions of (a) ¢1(x + 2m) 1s also a solution of ODE.

ODE (b) @2(x + 4m) is also a solution of ODE.

(c) There exists a q such that e*sin(x) and e*cos(2x) are solutions

of ODE (c) There is NO constants a, b such that @,(x + 47n) = ap(X) +

be,(X)

(d) There exists a q such that xe* and x(x — 1)e* are solutions of |
(d) There exists a, b € R such that ¢;(x + 27) = a@1(X) + bo,(x)

ODE.
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3. LetD={(x,y)eR’:-1<x<1,-1<y<1},andf: D — Rbe 5. If (p(x) = X 1s a solution of the ordinary difterential equation
the function defined by f(x.y)=1+.fy. , Where y. = max{y, 0}. (ODE) y" [ + 11%+[£+ ; },r =0. Then the general solution of the
CSIR NET JUNE 2025 ODXE is given by | CSIR NET JUNE 2025
Consider the initial value problem (IVP) ng(x,y),}r(ﬂ)zﬂ. (a) (a + be'zx)x; a,beR (b) (a + bezx)};; a,beR
Then which of the following statements are true? (c)ae* +bx;a,be R (d)(a +be"x;a,b e R

(a) fis a Lipschitz continuous function on D
(b) fis NOT a Lipschitz continuous function on D

IVP has at least lut .
(©) as at fcast one Sotton 6. Letu=u(x,t)be the solutionof CSIR NET JUNE 2025

(d) IVP has NO solution
& u E:‘ u

51:;

—[}KERt}ﬂ

4. Let (Ay).onbe the sequence of eigenvalues of the Strum-
A dy) 2 u(x,0)=1+x,xe R
Liouville problem dx [ dx }L TR < * Then Z— is equal to u
_ 2my _ o= Ay —(x,0)=x+LxeR
y()=0,y(e™)=0 &

CSIR NET 2025 Then the value ofu(1, 1) 1s

() = (b) % (= (d) (a) 2 (b) 3 (0) 4 ()5
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Consider the Cauchy problem x % - % =1, u(0,y)=e".yeR

Then which of the following statements are true?

CSIR NET JUNE 2025

(a) There 1s NO neighbourhood of the origin on which (CP) has a solution.
(b) (CP) has a unique solution defined on some neighbourhood of the origin

(c) (CP) has a unique solution defined on some neighbourhood of the point (0, 1) in
the xy-plane.

(d) (CP) has an infinite number of solutions, each of which 1s defined on some
neighbourhood of the origin.

Let u = u(x, y) be the solution to the Cauchy problem
(y+u)@+y@=:{—y xeER,y>0 . :
ox & " 77" . Then which of the following

ux.1)=1+x, xR

CSIR NET JUNE 2025

(b) u(2,2) =4
(d)u(4, 4) =2/3

statements 1s true?

(aA)u(l,1)=2
(c)u(3,3)=3/2

Follow us on:

O +91 9571085397
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MATHS care —

BY DR GAJENDRA PUROHIT

Given that y,(x) = e?* 1s a solution of the ordinary differential equation (ODE)

2
KSX——(S—I—ﬁlK)%—I—(ﬁLK—I—ﬁ)Y 0, x>0

Let y» = v2(x) be the solution of the ODE satisfying the conditions

2
e , 3

v, (1) :Z:r}'.? (1)= 2 —e’
Then which of the following statement 1s true? CSIR-NET-DEC (2024)

(a) v, 1s a strictly increasing function on (0, =2)
(b) €™y, (x) > 1asx >
(c) v, 1s a strictly decreasing function on (0, =0)

(d) ey, (x) >0asx >
Let u=c¢(X, v) be the solution of the Cauchy problem

cu cu
XEJFYEZHI (x,v) = (0,0)

u(x,1)=+1+x",xelR

Then which of the following statement is true?
CSIR-NET-DEC (2024)
(a)u(l,0)=20

(b) u(xy. v1) =u(Xy, v2) whenever Xf +yf = }{ﬁ + yg
(c)u(l,y)= V2 for ally e R

(d) u(xy. v1) = u(x,, y2) whenever X, +V, =X, +V,

www.mathscare.com
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2
Suppose that the differential equation % +p (K] ™ +e*y=0,xeR 13

dy

transform into a second order differential equation with constant coefficients under

. . . . .. ds
the change of independent variable given by S = s(x) satisfying i ( []) =1. Then

which of the following statement 1s true?  CSIR-NET-DEC (2024)

(a) e7"p(x)is a constant function on R

(b) €7*p(x) is a constant function on R

2x

©) s(x)=2

,XeER

(d)p(x) > 1asx — ®

&’u é'u o
Let u=u(x, t) be a solution of the wave equation —--—=0,Xx€R, 1>0,
ot X

satisfying the conditionu(0,t) =0, ¥Vt = 0.

Then which of the following statements 1s true? CSIR-NET-DEC (2024)

(a) u(x, t) =0, whenever x =t
(b) u(x, t) =0 whenever x = -t
(c)u(-x.t) =u(x, t), wheneverx = 0,t>= 0

(d)u(-x, t)=-u(x, t), whenever 0 = x <t

Follow us on:

Consider the non-homogeneous ordinary differential equation

d’y

dx?

d L
+5§+6y=sm[e ), x>0

Then which of the following statement are true?
CSIR-NET-DEC (2024)
(a) Every solution of the DE is bounded on (0, =)

(b) There exist a solution of the ODE which 1s unbounded on (0, =2)
(c) Every solution of the ODE 1s unbounded on (0, )

(d) Every solution of the ODE tends to zero as x — =0

If x = x (t),y = y(t) 1s the solution of the initial value problem

d.?i 7
—=x-4 -t
it X e Vv
dY 2t

—_ = E_ :.:'_ —_

dt Y

x(0)=1,y(0)=1

Then which of the following statement are true?
CSIR-NET-DEC (2024)

(a) imt~x(t)y(t)=0

s

(b) K(l):[],y[lJ:[]

N

(d) im t°x(t)y(t)=2

2 X

www.mathscare.com
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15. Letu=u(x, t) be the solution of the initial boundary value problem

cu &'
e -, (x,1) €(0,1)x(0,)

u(x,0)=4x(1-x),x<|0,2]

u(0,t)=u(Lt)=0,t=0

Then which of the following statement are true?

CSIR-NET-DEC (2024)
(a) imu(x,t)=0 forall, x=(0,1)

t—m

(b) u(x,t)=u(l-x,t) for all xe(0,1),t>0

1

'-'I L] L] L] -
(c) I u(x,t )'d:{ 1s a non-increasing function of t

0

1

(d) J.u[x,t)zdx is a non-decreasing functionof t
0

16.

For beR, let v, = v}, (x) be the unique solution of the initial value problem.

?=y5+y&+y3+yz+y+l, y(0)=Db
X

Detfined on its maximal interval of existence I. Then which of the following
statement are true? CSIR-NET-DEC (2024)
(a) These existsan a € (0, =2), such that for every beR with b > «, the solution vy, 1s

bounded above on [,

(b) There exist an a € (0, =0) such that for every beR with b > o the solution vy, 1s
bounded below on L.

(¢) There exists an ae (—=2, 0) such that for every beR with b < a the solution vy, 1s
bounded above on .

(d) The exists an o € (—=2, 0) such that for every beR with b < a, the solution vy, 1s

bounded below on L.

O +91 9571085397
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17. Ifx,

x,(0)=1x,(0) =0 and r(t) = /%, () +x,°(t) .

Then which of the following statements are true? CSIR-NET JUNE (2024)

(a)x(t) > 0ast — +=o (b)r(In2)=-el

(¢) x(In 2) = 2e-! (dr(t)et—> 0ast— +o

18.  Let © denote the solution to the boundary value problem (BVP)

(}i}f')'—l}furi:l, l<x<e’
| X . Then the value of y(e) 1s
. y=0. y(e)=4e’

CSIR-NET JUNE (2024)

(a) —e/2 (b) —e/3 (c)e/3 (d) e

=x(t).x; = x;(t) 1s the solution of the initial value problem. 19.

Sm(F(E))
y'(x)

Consider the initial value problem (IVP) y'(x)= XERy(0)=y,.

Then which of the following statements are true?
CSIR-NET JUNE (2024)
(a) There 1s a positive vy such that the solution of the IVP 1s unbounded

(b) There 1s a negative yg such that the solution of the IVP 1s bounded
(c) For every vy € R, every solution of the IVP 1s bounded.

(d) For every vy € R, there 1s a solutionto the IVP forallx € R

. . [YT3)=\Ay(K)+E|,xeR
Consider the initial value problem (IVP) ]. y(0)=y _
=¥o

Consider the following statements : CSIR-NET JUNE (2024)

Sy : There 1s an € = 0 such that for all y; € R, the IVP has more than one solution.
S, : There 1s a vy € R such that for all € = 0, the IVP has more than one solution.
Then

(a) both S; and S, are true (b) Sy 1s true but S, 1s false

(c) S, 1s false but S; 1s true

(d) both S; and S, are false.

O +91 9571085397 Follow us on:

f O ©® [ x

www.mathscare.com


https://www.facebook.com/drgpsir
https://x.com/GPSirOfficial
https://telegram.me/mathsbygpsir
https://www.youtube.com/@gajendrapurohit-GATE-NET-JAM
https://www.linkedin.com/in/dr-gajendra-purohit/
https://www.instagram.com/dr.gajendrapurohit/
https://www.whatsapp.com/channel/0029Va52c3u5q08jHbUGLO3q

MATHSCARE
= 6V 0% GAIENDRA PURDHIT =

21, Given that y;(x) = €™ is a solution of the ordinary differential equation (ODE) 2

22. Suppose that the differential equation ﬁ+ P(x }%+ e*y=0x=R

2
:{d jf:—(3+il:ui}ﬁ+|[—il::r,:+af_?r}j@r:IIII, x=0
dx” dx

transform into a second order differential equation with constant coefficients under the change

~ : . . ds .
Letyz = y.(x) be the solution of the ODE satisfying the conditions of independent variable given by S = s(x) satisfying E[U} =1. Then which of the following

2

€ | 3 5 statement is true? CSIR-MET-FEB (2025
(1) =Sy (1) =3 (2029
(a) e "pl(x)is a constant function on R (b) e p(x) is a constant function on R
Then which of the following statement is true? CSIR-NET-FEB (2025) '
(a) v, is a strictly increasing function on (0, =) (b) E_E"}TE (X)—>lasx —e=c (c) s(x)= e xR (d) p(x) = 1 asx — =
,-J_ ¥
(c) y2 is a strictly decreasing function on (0, =) (d) ey, (x)—>0as x —» =

@ +91 9571085397 Follow us on: » (O @ m X www.mathscare.com
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23. Consider the non-homogeneous ordinary differential equation 24.  Ifx=x(t), y = y(t) is the solution of the initial value problem
d’y _dy | E=J-:—4r:'1‘3,r
d.XJZ_FS +6y =sin(e™™), x>0 dt
dy _ e?'x—y
Then which of the following statement are true? dt
(a) Every solution of the DE is bounded on (0, =) x(0)=1,y(0)=1
Then which of the following statement are true? CSIR-NET-FEB (2025)
(b) There exist a solution of the ODE which is unbounded on (0, =)
: 1
limt~x(t)y(t)=0 b) x(1)=0,y| = [=0
(c) Every solution of the ODE is unbounded on (0, =) &) x(O)y (1) (&) x(1) ’F[EJ
1 .2
(c) :{[EJ=D,}F{1}=D (d) Hmt*x(t)y(t) =2
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BY DR GAJENDRA PUROHIT ==

For b=R, let y, =y, (x) be the unique solution of the initial value problem.

&y eyt eyt ey ey +1y(0)=b

dx

Defined on its maximal interval of existence l,. Then which of the following statement are true?

(@) These existsan a = (0, =), such that for every bR with b >, the solution y, is bounded

above onl,,.

(b) There exist an a = (0, ) such that for every b=R withb > the solution y,, is bounded below

on lg.

(c] There exists an cs (—x, 0)such that for every bR with b <o the solution vy, is bounded

above on |,.

(d) The exists an w= (—x, 0) such that for every b=R with b <c, the solution y, is bounded below

on .

26.

For a continuous function q defined on R, consider the ordinary differential equation
dy
dx*

(ODE) +q(x)y=0.x R. Then which of the following statements are false?

CSIR NET JUNE 2025
(a) There exists a q such that cos(x) and e*cos(x) are solutions of ODE
(b) There exists a q such that sin(x) and cos(x) are solutions of ODE
(c) There exists a q such that e"sin(x) and e*cos(2x) are solutions of ODE

(d) There exists a q such that xe® and x(x — 1)e” are solutions of ODE.
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27. Consider the ordinary differential equation (ODE) CSIRNET JUNE 2025 28. LetD={(x,v)eR’:-1£x=<1,-1=y=<1},andf:D — R be the function defined
P by f(x.y) =1+.fy, , where y. = max{y, 0}. CSIR NET JUNE 2025
Y

-

—5 +(cos(x)) j—}r +(sin(x))y=0
X
Consider the initial value problem (IVP) % =f(x.y).v(0)=0.
X

Let 0l X), O X be solutions of the ‘-'.:'_E]':E~ satisfvin @ 0)=1 —d L(0)=0 and
J g 1
dx Then which of the fDllD‘Wjﬂg statements are true’

do, i r :
@,(0) = G.E{Dj =1. Then which of the following statements are true? (a) fis a Lipschitz continuous function on D

() ou(x + 27) is also a solution of ODE (b) f1s NOT a Lipschitz continuous function on D

(b) @a(x + 4m) 1s also a solution of ODE. (c) IVF has at least one solution

d) IVP has NO soluti
(c) There is NO constants a, b such that ¢2(x + 4n) = aoy(xX) + boa(x) (d) ds solhunon

(d) There exists a, b € R such that oy(X + 27) = ap(X) + bo(x)

O +919571085397 Follow us on: | www.mathscare.com
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29.  Let ()a)a=n be the sequence of eigenvalues of the Strum-Liouville problem 30.  Ifo(x) = x1s a solution of the ordinary differential equation (ODE)
o i 3 "\.I . / "-1'
d( dy) » . g2 ¥ (2 1o
‘ b J"'_}F:D.].{E{E" . *® 1 . L X ,-'{:L‘{ 1 :{_2 bt
dx' dx) x Then Z— is equal to CSIR NET JUNE 2025
(1) =0,y(e”) =0 o=l Then the general solution of the ODE is given by CSIR NET JUNE 2025
S , ; S (a)(a+be™x;a,b R (b)(a + be™x;a,b e R
O el O @@=
12 3 4 16 (c)ae*+bx;a,besR (d)(a +be")x;a,b =R

31. v "+ (E“: +cosX)y=0,w(0) =3, v»(0) =-5, v1'(0) =-1 & v,'(0) = o and w(1/2) = 4, then what is
the value of o? CSIR NET DEC 2025

(a) 2 (b) 3 (c) -3 (d)4
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Q32 Let y(x‘) — yve”® be a solution of the differential EC]UEI'L'iDH Q33Consider the following three statements: CSIR NET JULY 2026

» S1: The initial value problem: 2(y")? + 7y? + 10 =
y'"+ ay' + By = 0, where a and 8 are real numbers. If p = p(x) 0, ¥(0) = 1 has a unique solution in R.

o S2:letD = {(x,y) ER%:|x — 1| = 1,|y — 2| = 2}. Then
the initial value problem

is the solution of p"' + ap’ + Bp = E—:;x >0, p(1) =p'(1) = e,

. ) ) "= x? 4+ y* y(1) = 2 defined on D has a unique
then which of the following statements is/are true? Y ' y() q

solution for x € (%,%).
CSIR NET JULY 2026‘ » S3:0n R, the functions x> and x?|x| are linearly
dependent solutions of x2y'" — 4xy’' + 6y = 0.
2 __ 2 __
(@) (a+p)" =1 (b) (@ + B)* =2 Then
{E) p(E) — 2p° [d} p(E’) _ E(E+1} (a) S1is true but S2 is FALSE (b) Both S1 and S3 are FALSE

(c) S2 is true but S3 is FALSE (d) S3 is true but S2 is FALSE
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Q34 Forn € N, let y,, be the eigenfunction corresponding to the Q35 Let y; = y,(x) and y, = y,(x) be two linearly independent

eigenvalue A,, for the S’turm—Linuville problem solutions of the differential equation "’ — 4xy’ + (4x% — 1)y =

x(xy") +Ay=0; y'(1) =0, y(e)=0, ]]0%,‘:: € R. Which of the following statements is/are true for all x €

where e is the base of natural logarithm. Then which of the

2 2 —
following statements is/are true? (1) Both e y, and e~ y, are periodic

11252 _12q2 (2) Both y; and y, are bounded
(@) 4, = =T (b) 4, = Z=2T
(3) Both y; and y, are unbounded
_ (En—ljm:r) _ ([En—ljfrluge ;x.‘)
(€) yn = cos ( e (d) yn = cos 2 (4) E_Izyl is NOT periodic and e_xzyz is periodic
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Analyse topic-wise PYQs to identify repeated concepts and question patterns.
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Maintain a formula/theorem sheet and take weekly ODE sectional tests.
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