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CSIR-NET ODE-PDE Practice Questions

ODE and PDE Practice Questions

Consider a boundary value problem (BVP)
2

% = f(x) with boundary conditions y(0) =
y(1) =y'(1), where f is a real-valued
continuous function on [0,1]. Then which of
the following are true?

1. the given BVP has a unique solution for

every f

2. the given BVP does not have a unique
solution for some f

3. y00) = [xtf@®)de+ [ (t—x+xO)f(t)dt
is a solution of the given BVP

4. y(x) = [[x—t+xO)f(O)dt + [ xtf(dt
is a solution of the given BVP

Consider the ODE on R y'(x) = f(y (x)).
If £is an even function and y is an odd
function, then

1. —y (—x) is also a solution.

2. y (—x) is also a solution.

3. —y (x) is also a solution.

4. y (x) y (—x) is also a solution.

262

Consider the Lagrange equation x o

y? 2_32, = (x + y)z. Then the general solution

of the given equation is

1. F (%, % = 0 for an arbitrary
differentiable function F
x—y
2. F(X
differentiable function F
1 1 .
3 z=F (; — ;) for an arbitrary
differentiable function f
11 :
4. z=xy f (; = ;) for an arbitrary
differentiable function f

1 1 )
, —— —) = O for an arbitrary
x Yy

4.

6.

Consider the system of ODE in

R, Y = av,v(0) = ((1)),t>0

where A = [_(} _11] and

0= (). T

1. y1(¢) and y,(¢) are monotonically increasing
for ¢ > 0.

2. y1(?) and y,(¢) are monotonically increasing
for¢>1.

3. y1(?) and y,(¢) are monotonically decreasing
for > 0.

4. y(t) and y,(¢) are monotonically decreasing
forz>1.

. The PDE
0%u 0%u  0%u
ﬁ-l_ Zaxay+ W—x,has

1. only one particular integral.

2. aparticular integral which is linear in x and y.

3. aparticular integral which is a quadratic
polynomial in x and y.

4. more than one particular integral.

Let y :[0,00) — [0,00) be a continuously
differentiable function satisfying

y(@®) = y(0) + [, y(s)ds for >0,
Then

L y2(0) = y2(0) + [; y*(s)ds.

2. y2(t) = y2(0) + 2 [ y*(s)ds.

3. 20 = y*(0) + [, y(s)ds.

4 720 = 20 + ([ y()ds) +
2y(0) f; y(s)ds.
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10.

Leta,b € R be such that a + b2 # 0. Then
the Cauchy problem

du du
@ thbs;=Lxy€R

u(x,y) =xonax+by =1

I has more than one solution if either a or
b is zero

has no solution

has a unique solution

has infinitely many solutions

.
_J:‘nl.—)!‘-_)

Let y :[0,00) — [0,00) be a continuously
differentiable function satisfying

Sl = Wl 2 Matade om0
]\b/ ]\U/ 1 JOJ\OIWJ AVL I = V.

Then

L y2(0) = y*(0) + [, y*(s)ds.
2. y2(6) = y2(0) + 2 [ y*(s)ds.
3. y2(8) = y2(0) + [ y(s)ds.

t 2
4. y2(0) = y2(0) + ([ y(s)ds) +

2y(0) [, y(s)ds. 12

. Consider the boundary value problem
—u" (x)=7u(x); x € (0, 1)
u(0)=u(l)=0.

If u and ' are continuous on [0, 1], then
1. u(x) + mu?(x) = u’?(0)

2. folu’z(x)dx — 2 f01 u?(x)dx =0
3. u?(x) +m?ut(x) = 0
4, folu’z(x)dx — 2 fol u?(x)dx = u’?(0)

11.

. The solution of the initial value problem

)6u+( )6u_
(x yax y X uay_u)

u(x,0) = 1, satisfies

L uw*(x—y+uw)+ (y—x—u)= 0.
2. u(x+y+u)+ (y—x—-u)= 0.
3. ut(x—y+u)— (x+y+u) =0,
4ut(y—x+u)+ (x+y-u) = 0.

Let y(x) be a continuous solution of the initial
value problem
y'+2y=f(x), y(0)=0o,
1, 0<x<1
where 2% w3
f() [0, x>1

Then y(-z-) Is equal to

el " o3
e L

Consider a system of first order differential
equations
d x()] _ [x(t) + ()
dt Ly(t) —y(t)
The solution space is spanned by
1 0 and [et ]
P 0

. t -
2. |€ ]and _Cgf?t

sinh t
et

4, [et] and " - %e‘tl

_ and[
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13. 16.
The initial value problem y =2 y, y(0) = Let u(x y) be the solution of the equation
: 92u .
a, has ez + — = 0, which tends to zero as y — o
. a unique solution ifa < 0 and has the value sin x when y = 0. Then
2. no solutionifa > 0 Lou= ), _ ansin(nx+ bye™,
3. infinitely many solutions if @ = 0 where a, are arbitrary and b, are
4. auni que s olution if a >0 non-zero constants.

2. u= Z a, sin(nx + bn)e‘"zy,
n=1

14 where a; = 1and a, (n > 1), b, are non-
Zero constants.

' o usk =,y ; -ny
Consider the initial value problem 3. u= 2, ansin(nx + by)e™™,

du du where a; =1, a, = 0 for n > 1 and
a+25=0’ u(0,y) = 4e~%, b,=0forn> 1.
® . _n2
[hen the value of u(1,1) is LU= anlan sin(nx + bp)e ™7,
. 4e -2 ) 482 where b,= 0 for n > 0 and a,, are all
3. 28_4 4' 484 nonzero.
17.
15.

Consider the differential equation

da*y dy
Let u(x, t) satisfy the wave equation Tz 2wanx o —y =0
2 _E T
0%u ou_ 6 12L, X € (O 27_[) £>0 define(.1 on ( > 2). Which among the
at dx following are true?
_ iwx 1. there is exactly one solution y = y(x)
u,0)=e with y(0) = y'(0) = 1 and
Vs i

for some @ €R. Then , ;’(E)._z(lﬁ'E) - -

— lwx ia)t . there 1s exactly one solution y = y(x
Lou(xt)=e & . with y(0) = 1,y'(0) = —1 and
2. u(x,t) = el@¥ g=tet, ™ —2(14%

. ela)t+ e—la)t y( 3) ( 3) .
3. u(x,t) = el@x ( ) 3. any solution y = y(x) satisfies
2 y"'(0) = y(0)

_ x_ 4. if y; and y, are any two solutions then

4. ulxt)=t+ 2 (ax + b)y, = (cx + d)y, for some
a,b,c,d e R
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18. 21.

For f € C[O,i] ilndn > 1, L Let X = {u € C1[0,1] |u(0) = 0} and let
let T(f)= Z[Ef(o) +-f(D) + X5 (;)] I: X > R be defined as

be an approximation of the integral , 1 o o
I(f) = f01 f(x)dx. For which of the (u) = fo W' (®)* — u(®)*)dt

following functions f is T(f) = I1(f)? Which of the following are correct?

1. 1+ sin2mnx 1. I is bounded below

2. 1+ cos2nnx 2. I is not bounded below

3. sin® 2mnx 3. I attains its infimum

4. cos?2m(n+ 1)x 4. I does not attain its infimum
19.

Let B = {(x;,x;) € R? | x2 4+ x2 < 1}, and let
C2(B; R?) = {u € C3(B;R?) | u(xy, x,) =
(x1:x2)l for (xltxz) € aB}

Letu = (uy,uy) and define ] : C2,(B; R?) - Practice Questions of ODE & PDE
R by for CSIR-NET Mathematics

_ [ (w1 0uz 0Juydu, -: P. Kalika & K. Munesh
Jen= J <6x1 0x, 0x, axl) dx; dx;

Then,

L. infJ(w):u € C4(B;RH)} =0
2. J(uw) >0, forallu € C3(B:R?)
3. J(u) = 1, for infinitely many

u € C4(B; R?)
4. J(w) =m, forallu € C3(B;R?)

20.
A solution of the PDE
ou N ou N <6u>2 - <6u>2 o0
Yax Y dy \0x dy v
represents

1. an ellipse in the x-y plane.

2. an ellipsoid in the xyu space.
3. aparabola in the u-x plane.
4. a hyperbola in the u-y plane.
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Practice Problems

1. The critical point of the system

2(t)=—4x —y

y'(t)=2—2y (NET-June 2015)
(a) Asymptotically stable Node
(b) Unstable node
(c) Asymptotically stable spiral
(d) Unstable spiral Answer: (a)

2. Consider the system of differential equations

' (t) =2z — Ty
'(t) = 3z — 8y (NET-June 2018)

Y
Then critical point (0,0) of the system is an

Asymptotically stable spiral

Unstable spiral Answer: (a)
3. Then critical point (0,0) for the system

2'(t) = v — 2y + y>Sin(z)

Y (t) = 2z — 2y — 3yCos(y?) (NET-Dec 2018)
(a) is a Stable spiral point
(b) is a Unstable spiral point
(c) is a Saddle point
(d) is a Stable node Answer: (c)

4. Consider the system of differential equations [1]
2'(t) =z + 4y — 2
y'(t) = 6x —y + 2zy (Practice Que.)

Then critical point (0,0) of the system is an

For study materials & Solution 3
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P. Kalika & K. Munesh Dynamical System for NET & SET
(a) Asymptotically stable Node
(b) Unstable saddle point
(c) Asymptotically stable spiral
(d) Unstable spiral Answer: (b)

5. Then critical point (0,0) for the system

2'(t) = Sin(z) — 4y

y'(t) = Sin(2x) — by (Practice Que.)
(a) is a Stable spiral point
(b) is a Asymptotically stable Node
(c) is a Saddle point
(d) is a Stable node Answer: (b)

6. Consider the system of differential equations [1]

7' (t) = 8z — o

Y (t) = —6y + 627 (Practice Que.)
Then critical point (0,0) of the system is an

(a) Asymptotically stable Node
(b

(c

(d) Unstable spiral Answer: (c)

)
) Asymptotically stable spiral

) Unstable saddle point

)

Hint: There are critical points (0,0) & (2,4)
At (0,0): Unstable saddle point

At (2,4): Unstable spiral point

7. Consider the systems of differential equations [1]

7' (t) = —y — 2?

y(t) =

and

?'(t) =~y —a’

y(t)=ux (Practice Que.)
For study materials & Solution 4
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Find all the critical point and nature of system on the each critical points.
Hint: Nature- Centre or Spiral Point
References
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Note: Full Notes of dynamical system with non-linear will we available soon.
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