MTH401 FINAL TERM CURRENT PAPER 2022 SOLVED BY PRINCE ALVI

Note: | found these screen shots in a facebook group.

Differential Equations (MTH401)
Question: 1 (Marks: 1)

oy e (x-a) +cg(x—a)2 +..
An infinite series of (z-a) in the form of

wherathe cogfficients ¢y, 01,¢,, and aare constan is and xisa variakle
is called

Attempted Questions: 0 Total Questions: 51

~

Choices:

Real senes
@]

Analytic series

O

Power series \

Mene of them
O

Differential Equations (MTH401)
Question: 2 (Marks: 1)

(x - Ty" + 2+ 6y =0
The differential equation has singular peint at

Attempted Questions: ) Total Questions: 571

-

Choices:

x=0
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Differential Equations (MTH401)

Question: 3 (Marks: 1) Attempted Questions: 0 Total Questions: 51
Ll =L -

If L denote the inear differential operaters with constant coefficients, then

represents the

Choices:

Lo =

O & L

v
~
L oL
O 1 L
v
Lo =
O &= L \
v
Hone of them ~
O
v
Differential Equations (MTH401)

Question: 4 (Marks: 1) Attempted Questions: () Total Questions: 57
dy ~
= 2y=0
dx 7

The solution of the linear first order differential equation is

v

Choices:

(g) y= er—( ~

5 \

v
@ ~
B oy=%
5 &) ¥ 2w
v
Boih fa) and () ~

@]

v
Nowe of them ~
@]

For any query feel free to ask princealvi9222@gmail.com
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Differential Equations {MTH401)
Question: 5 (Marks: 1)

If wroskian of the solution vectors £ &

4 is zero, then wectors are ...

Total Questions: 51

-~

Attempted Questions:

Choices:

Linearly Independent

@]

Linearly dependent

o) \

None of them
@]

Parallel

@]

Differential Equations (MTH401)
Question: & (Marks: 1)
r=
A singular point
aregular singular point if

o (x)3" + ey () ey () =0

of the given equation

iz said to be

Total Questions: 51

-~

Attempted Questions: 0

Choices:
(x— %) Plx) =
is analytic at xp
O
(x=2)207) )
iz analytic at xo
@]
(x= ) P(x) &(x—x ) Olx)
are analytic at xo q\
O
None of them
O
W

For any query feel free to ask princealvi9222@gmail.com
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Differential Equations (MTH401)
Question: {Marks: 1)

Attempted Questions: ) Total Questions: 57

d -
Yoy
dt
& are dependent vanables in differential equations
v
Choices:
=t ~
O
v
.t 2
O
v
%,y 2
O
v
A

Differential Equations (MTH401)
Question: 8 (Marks: 1)

Attempted Questions: Total Questions: 51

&y dy
2l 2 10y=0
dxt ax 7

For auziliary equation of the D E Substitute

A

Choices:

¥y=—x ~
O
v
¥y=Xx ~
O
v
~
y=x
O

For any query feel free to ask princealvi9222@gmail.com
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Differential Equations (MTH401)

Question: 9 (Marks: 1) Attempted Questions: 0 Total Questions: 5§71
LY "
I , then which of the follewing 15 the most accurate option?
v
Choices:
2 ~
) y:g_sx. (D-6)
The annihilator operator of is .
v
3 ~
_ y=e 8 (D-8)
O The annihilator operator of is .
W
A
) y:g_sx. (D-6)
The annihilator operator of is

pd
o The annihilator operator of is . \

Differential Equations (MTH401)

Question: 10  (Marks: 1) Attempted Questions: [J Total Questions: 51
(2 — )y 100 +y=0 "
The Differential Equation has singularity at
-
Choices:
x=H "
O
v
=42 . . - 2 ¥ a . 2
(2} The singular peints of the equation {x~ =1} "+ 2x " +6y =0 are the solutions of
e x2=1=0 or x=+1 All other finite values of x are the ordinary points.
- . hé
13 (b) The smgular points nesd not be real numbers. ~
o The equation (x~ +1)3"+2x'4+ 6y =0 has the smpular points at the solutions of

x'+1=0, namely, x==4.

For any query feel free to ask princealvi9222@gmail.com
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Differential Equations (MTH401)
Question: 11  (Marks: 1)

Attempted Questions: ) Total Questions: 51

2 -
Jr2d—);erd—er(Jr2 7L)= 0
dx dx 25
The general seluticn of the equation 15
v
Choices:
y=€1'}l(x)+52'}71(x) ~
H H
@]
v
y=ad (x)+ed ((3) ~
T T
@]
v
y=old (@) +epd 1 (x) S
3 z
O
v
y=aJy (@) +ed (@) .
F &
O
v
Differential Equations (MTH401)
Question: 12 (Marks: 1) Attempted Questions: ) Total Questions: 51
-
2 (%
If m and n are non negative integers and iz a Legendre’ s polynomial then
v
Choices:
1 -~
jPM(x)E,; (Rdx=0 for m=n
4 \
¥
1 ~
jPM(x)E,; (Kdx=0 for m=n
ul
W
1 ~
[ BB Gidr =0 for m <0
il
v
-

-II-PM(X)E, (x)dx=0 forn <0
il

For any query feel free to ask princealvi9222@gmail.com
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Differential Equations {MTH401)
Question: 13 (Marks: 1)
IF there exists anon-zero solution vector 4

AX =X

such that . Then the number A is said to be the

of the system of linear differential equations

Attempted Questions:

0 Total Questions: 51

-~

Choices:

Random walue

@]

None of them
@]

Matriz value

@]

Eigen value

O \

Differential Equations (MTH401)
Question: 14 (Marks: 1)

||y iyt 2y =cosx

The differential cperator form of the differential equation:

15----

Attempted Questions:

0 Total Questions: 51

-~

Choices:

(121 2? +8D+2) y=cosx "
O

(aDz+bD+2)y=msx <_\
@]

(—\Azi)2 +aD +2)y=msx
O

(8D +2)y=cosx
O

W

For any query feel free to ask princealvi9222@gmail.com
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Differential Equations (MTH401)
Question: 15 (Marks: 1)
M(x, y)dx+ N(x,p)dy

represents a homogeneous differential equation if

M{x, ¥ Degree of M(x,y)
Degree of

Attempted Questions: ) Total Questions: 57

A

Choices:

=

O

Mone of these

Differential Equations {MTH401)

Question: 16 (Marks: 1)
o
oy py=e@®
dx

In first order linear differential equation
must be

,the functions px) and q(x)

Attempted Questions: 0 Total Questions: 51

-

Choices:

Continuous

0 \

Discontinuous

@]

Hoemogeneous

O

MNen homogeneous

Q

For any query feel free to ask princealvi9222@gmail.com
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Differential Equations (MTH401)

Question: 17 (Marks: 1) Attempted Questions: ) Total Questions: 51
-
(x+y)
Differential of 15 -——
¥
Choices:
ey ~
5 \
v
dx—dy ~
O
¥
Eievy =
O
¥
~
O y
¥
Differential Equations (MTH401)
Question: 18  (Marks: 1) Attempted Questions: ) Total Questions: 51

X Y.
For a 2 order linear ODE, if 1zaﬂd : are its solutions, and further
1
Wiyl =3W=--
4 Hi‘ =
. then

A

Choices:

12
O

For any query feel free to ask princealvi9222@gmail.com
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Differential Equations (MTH401)
Question: 19 (Marks: 1)

Attempted Questions: ) Total Questions: 51

_ 3, o2
Z=EH B e

The quantity

A

Choices:

reactance of circuit

O

impedance of circuit \
O

quast of circuit

O

none of them

O

Differential Equations (MTH401)
Question: 20 (Marks: 1)

Attempted Questions: ) Total Questions: 51

If the tangent lines of two curves are perpendicular at their peint of intersection then both
the curves are

-

Choices:

Orthogonal

O \

Non-Crthogonal

O

Parallel

O

MNaone of these

O

For any query feel free to ask princealvi9222@gmail.com
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Differential Equations (MTH401)

Question: 21 (Marks: 1) Attempted Questions: 0 Total Questions: 5
~
) F -y +éy=0 . y=xl,y'=x1’=x2 andy":xgr
The linear normal form of , by using .13
v
Choices:

Nk 5 =565 4

Q
W
' ~
5=13, %G =5 +x5
O
W
. Ll
5 =%
O
v
. [ &
N e
O

Differential Equations (MTH401)
Question: 22 (Marks: 1) Attempted Questions: ) Total Questions: 51

A

A=[a,] B=[k,]

It 15 an me<n matrix and ig an »=p matriz, the product A8 is an

Choices:

R

For any query feel free to ask princealvi9222@gmail.com
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Differential Equations (MTH401)
Question: 23 (Marks: 1) Attempted Questions: 0 Total Questions: 5

~

Poiie ! 0
Suppose that are nsolutions of the homogeneous nth order differertial equation,

Then the solution is linearly independent on an interval I if and anly if

Choices:

WY, w1 =0

. T~

Wm0 0y) =00

Wn . a0l #0

Differential Equations (MTH401)

Question: 24  (Marks: 1) Attempted Questions: ) Total Questions: 51
2 5 6 9 2
A=-2 5 -1 0
7 8 1 3
Order of matrix is
v
Choices:
33 ~
9]
v
4z &
9]
v
3z4 ~
. \
v
4x3 ~
O

For any query feel free to ask princealvi9222@gmail.com
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Differential Equations (MTH401)
Question: 25  (Marks: 1)

1 3
‘le — g—?l’Xg — gﬁt
-1 5

The vectors are

Attempted Questions: Total Questions: 51

A

Choices:

linearly dependent

linearly independent

\

Differential Equations {MTH401)
Question: 26 (Marks: 1)

Attempted Questions: 0 Total Questions: 51

-

2
d—{+ @'x=0,
dx (M=x. x(O)=0
subject to iz an example of value
problem.
v
Choices:
initial ~
5 \
v
-~
boundary
@]
v
-~
complex
O
v
-~
real
@]
v

For any query feel free to ask princealvi9222@gmail.com
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Differential Equations (MTH401)

Question: 27  (Marks: 1) Attempted Questions: ) Total Questions: 57
The damping force is directly proportional to the ~
v
Choices:
Instantaneous velocity ~
O
v
Instantaneous acceleration ~
O
v
Distance ~
O
v
Time ~
9]
v

Differential Equations (MTH401)
Question: 28 (Marks: 1)

Attempted Questions: ) Total Questions: 51

In CauchyEuler Equation, to obtain the auxiliary equation we consider __ -
v
Choices:
)‘ = 8)"‘..‘ ~
O
w
y=e me ~
O
W
V= et 2
: \
W
y =™ ~
@]
A4

For any query feel free

to ask princealvi9222@gmail.com
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Differential Equations (MTH401)
Question: 29 (Marks: 1)

det(A — Al) = 0; this equation is called

Attempted Questions: Total Questions: 51

~

Choices:
sigen value QX
@)
v
characteristic equation &
O \
v
sigen vectar A
O
v
polynomial equation A
Q
¥

Differential Equations (MTH401)
Question: 30 (Marks: 1)

“When the characteristic equation has repeated roots, it may
eigenvectors of the matriz.

Attempted Questions: ) Total Questions: 51

to find n linearly independent -

v
Choices:
possble K
O
v
not possible @
. \
v
totally possible &
O
v
always happen &
O

For any query feel free to ask princealvi9222@gmail.com
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Differential Equations {(MTH401)
Question: 31 (Marks: 1) Attempted Questions: ) Total Questions: 51

For finding the general solution of the non-homogeneous system of linear differential equations we need to find -

v
Choices:
complementary solution ~
@]
v
particular solution ~
@]
v
singular solution ~
@]
v
Both complementary and particular solution "
5 \
v
Differential Equations {MTH401)
Question: 32  (Marks: 1) Attempted Questions: 0 Total Questions: 51
Tet Lot deriote any point in some interval denoted by T Then the problem of solwing the system of =
differential equations
ax_ A(D)X + F(t
T~ ALK+ @) |
Subject to the conditions
X(t) = Xp
v
Choices:
dirichlet =
@]
v
neumann e
@]
¥
initial \ A
O
¥
boundary A
@]
v

For any query feel free to ask princealvi9222@gmail.com
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Differential Equations (MTH401)
Question: 33  (Marks: 1)

Attempted Questions: ) Total Questions: 51

The eigenvalues of homogeneous system

2 -1
X'= b'¢

are,

A

Choices:

=ity =—i :
O

A=Lay=-1 .
- \

A=lay=—i .
O

A=—Lip=—i .
O

Differential Equations (MTH401)
Question: 34 (Marks: 1)

Attempted Questions: ) Total Questions: 5§71

2-4 -8
2 6-2A

I =0 thenit gives

~

Choices:

A=-2 of multiplicty 2
O

A=-6 of multiplicty 2
Q \

A =2 of multipliaty 2
O

A =6 of multipliaty 2
O

For any query feel free to ask princealvi9222@gmail.com
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Differential Equations (MTH401)
Question: 35 (Marks: 1) Attempted Questions: ) Total Questions: 57

A
312
The mateiz 4] \/g 1 | e eigenvatue of multiplicity

¢ 0 3

Choices:

3 A

O

Differential Equations (MTH401)
Question: 3FF  (Marks: 1) Attempted Questions: () Total Questions: 57

-

1 5)
The eigen values far the matrix (0 7/ are

Choices:

(R "

O

11,0} ~

For any query feel free to ask princealvi9222@gmail.com
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Differential Equations {MTH401)

Question: 38 (Marks: 1) Attempted Questions: Total Questions: 51
(€ 7) :
The eigen values for the matriz \6 7/ are .
W
Choices:
0.7} ~
@]

L8}

7.3

{-1-6}

Differential Equations (MTH401)

Question: 39 (Marks: 1) Attempted Questions: ) Total Questions: 51
-
-1 0
If a matrix . then eigenvaues are
g -2
v
Choices:

Real and unecqual value
O

Complex eigen value

O

Repeated & real eigen value

\

O

HNone of them ~
O

For any query feel free to ask princealvi9222@gmail.com
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Differential Equations (MTH401)

Question: 40  (Marks: 1) Attempted Questions: 0 Total Questions: 51
~
-1 0
If a matix , then eigenrahies are
0 2
W
Choices:
2.-1 ~
O
A4
1.-2 &
O
A4
2.1 "
O
v
1.-2 \ -~
O

Differential Equations (MTH401)
Question: 41  (Marks: 2) Attempted Questions: Total Questions: 51

What i5 the form of a power series (z-0)7 ~

v

Choices:

‘A standard techmque for solving linear differential equations with vanable =
coefficients is to find a solution as an infinite series. Often this solution can be °
found 1 the form of a power senes.

For any query feel free to ask princealvi9222@gmail.com
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Differential Equations (MTH401)

Question: 43  (Marks: 2) Attempted Questions: 1] Total Questions: 51

Define Legendre's polynomial of degree n ~
v

Answer:

laAlle [z [uE[===Y alslallo]eflals) | &l

A second order linear differential equation of the form
{1 —x? J;l'” =2 +nln+1)y=0

15 called Legendre’s differential equation and any of its selution 15 called Legendre’s
function. If » 1s positive integer then the solution of Legendre’s differential equation 1s
called a Legendere’s polynomial of degree 1 and is denoted by P, (x).

Differential Equations (MTH401)

Question: 44 (Marks: 2) Attempted Questions: ] Total Questions: 51
i :
A=
0 3
Find the eigen vector of the matrix corresponding to the eigen value
A=2
v
Answer:
lafAlls[[u]= =17 Lalslaflafelaale] | &l

F ) :

A= , corresponding Eigen valueA=-2,

—3-(=2) 1 o
2 —4—(=2)|0

[-L 1 o}
2 =2/0
Add two times row 1 i row 2
-1 10
[ 00 0]
-k, +k,=0

ky ks,

Choosing k, =1, we getk, =1

1
therefore, e1gen vector1s ¥ [J

For any query feel free to ask princealvi9222@gmail.com
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Differential Equations (MTH401)
Question: 43 (Marks: 3)

Attempted Questions: 1 Total Questions: 57

Solve the system of differential equations ~
di

—=1v

dr

ﬂ:2:4

dr

v

Answer:
lalalle[suE[=EE alslallolellnle] 1wl

2 ydy=[x*dx :

-
3

4 X
YV =—++C
w =
2
W
Differential Equations {MTH401)

Question: 46  (Marks: 3) Attempted Questions: 1 Total Questions: 51

-1 1 ~
=25 =3
a-([T)e* ne[l)e

Find the Wronskian of the solutions

and of a system
Answer:
laAlle [z u[EEEE lelallo[esalm] | &l
_-" ~
. _ e~ 3.0 At _
W(X1.Xo)= ) 6 =8e” 20, Vte(—w, =)
- =Ar - or
—e e

For any query feel free to ask princealvi9222@gmail.com
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Differential Equations (MTH401)

Question: 47  (Marks: 3) Attempted Questions: 1] Total Questions: 51

What is the significance of 7 in Iy Sagnethod? ~
v

Answer:

laAlle [z [uE[===Y alslallo]eflals) | &l

When we have a regular singular point x= x0, then we can find at least one series

solution of the form y = ZE‘E (x=x, }M , Where r is the constant that we will
n0

determine after solving the differential equation.

Differential Equations (MTH401)

Question: 48  (Marks: 3) Attempted Questions: 1 Total Questions: 51
2 . . ~
e ._% _ll - -"r.\'zLr ‘ +Sl'ﬂ+}'=0
Showthat ¥ = C1F T T O TIX 4o utien of dx” dx
4
Answer:
ImAlle[z[u]EE[=E] 7 ala]ao]ef[nlen] | L
. . ~
Solution

I'he Bessel differential equation is

xy'+ \_\'¢'\‘ \‘).\' 0 (1)
PO e IS .
XY +Xy+| X y=0 (2)
: . | : .
Comparing (1) and (2), we get VvV = G therefore v=+ -
So general solution of (1) is y=Cly(x)+ Gl _,5(x) .

For any query feel free to ask princealvi9222@gmail.com
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Differential Equations (MTH401)

Question: 49  (Marks: 5) Attempted Questions: 1 Total Questions: 51
Ezplain the Batio Test in Power Senes? ~
v
Answer:
[AsAl[8 [ 1]u]l als o elaalen] 1l |
l'o determine for which values of X a power series is convergent, one can often use the :
Ratio Test. The Ratio test states that if
Y a, =) c,(x—a)
e -—
n=A) n=0
1S a power series and
dpi Cnal
lim |~ lim |2 x-al=1
n»x| a, n-»n| C,
v
Differential Equations (MTH401)
Question: 50 (Marks: 5) Attempted Questions: 1 Total Questions: 51
“What 15 indicial equation and exponent in the SNZENIEE qu ation ~
"+ 3y = y = 0 with ==0 regular singular peint?
W
el s [a][a]ellsale] | |
~
D - : . 2
r(3r=2)=0 [called the mdicial equation and 1ts roots r = ;,0 are called
indicial roots or exponents of the singularity ]
w

For any query feel free to ask princealvi9222@gmail.com
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Differential Equations {(MTH401)
Question: 31 (Marks: 5) Attempted Questions: 1 Total Questions: 51

A

1 ” -1y
sl )" w-e
Show that vectors and are linearly dependent.

Answer:
laAlle [ u[EEEE |Llelallo[esalm] | L]
) ) o2 3,01 4 .
W(X.X9o)= =8e” 20, Vte(—-om, x)
- -2t . 6t
—& 2e

For any query feel free to ask princealvi9222@gmail.com




