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MTH401 MID TERM PAST PAPERS (FILE PART 1)
SOLVED

BY MASOOM FAIRY

Note:

e | could not make Neat File due to Much Load shedding.
e There is an other file because of Large size of this one.

FINALTERM EXAMINATION
SPRING 2007

MTHA401 - DIFFERENTIAL EQUATIONS (Session - 4)

Question No: 1 (Marks: 2) - Please choose one
W(e*,e™) =
The Wronskian of the function is
p 1
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» -2 LECTURE 13

p None of these

Question No: 2 (Marks: 2) - Please choose one
2 3
2 1
The eigen values of matrix are
p 1=0,-1
p A=4-1

» 4=15 According to Page 437

p None of these

Question No: 3 (Marks: 2) - Please choose one
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y/// + y/ — 0
Roots of the equation will be

p 012

B O+i,-i

p 01

» None of these LECTURE 2 (SAPARIBLE EQUATIONS)

Question No: 4 (Marks:2) - Please choose one

y'' +16y =0 with y(0) =0, y(%) =0

A differential equation is called

p Initial value problem

p Boundary value problem

PAGE 108

p  None of these

Question No: 5 (Marks:2) - Please choose one
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B0 R0, F(X) o _ _
Suppose the functions possess at least n-1 derivatives on interval I , if

W(f,f,,..f)=0
is called

p Linearly dependent

» Linearly independent PAGE 110

p  None of these

MIDTERM EXAMINATION
SEMESTER FALL 2004

MTHA401- Differential Equations Duration: 60min

Total Marks: 50

Question No: 1 Marks: 2

Order of the differential equation is the highest order derivative in a differential equation.

L

F & 02

. y x+y+1 dx+x+2ydy=0
e |s integrating factor of the differential equation ) ) .
T
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E g @ 02
:G(xy,¢)=0 . 0 Hxy.c)=0
If: torthogonal intersect all curves of another family> 2 then each curve of the

families is said to be orthogonal trajectories of the other.

E 1 pacE4
£ . » 02
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ViTH401 MiD

fy (x )= 1+xfp (x)= X, f (x)= X2
[Z The given functions are linearly independent.

(a) Define separable form. Just separate the variables of the given differential
equation. (ré - 4 r +6 -4)dr —( r 20 + 20r* -6 -20)d6 = 0

The differential equation of the formd y /d x = f (X, y) is called separable if it can be written in the form
dy/dx=h(x)g(y)

(r6 - 41 +6 -4)dr -(r 26 + 20r* -6 -20)d6 = 0
(r6-4r+6-4)dr = (r %6+ 20r* -0 -20)d6

[r (6 - 4) +1(6 - 4)]dr = r * (6 + 20)-1(6 + 20) d6
(r+1)(6-4)dr=(r?-1)(6 +20)d6

_(r+1) (6+20)
(r2—1)dr:(6—4)d9
1 (e+

r:
T ) dor-16-4

(b) Check whether the given differential equation is exact or not if not then make it exact also show that it is exact
(Just make the equation exact do not solve it further).

I
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_( 2 y2 + 3 x)dx + 2xydy = 0
M (x,y)=2y?+3x, N (x,y)=2xy
My=4y, Ny=2y
My # Ny

Thus it is not exact now we apply techniques to make it exact

(2y2+3x)dx +2xydy = 0
My = Ny 4y-2y 2y 1
N = 2xy ~2xy ~x

[1 dx Inx

IIF=e* =e =¥

(2xy2+3x2)dx+2x2ydy=0

M (x,y)=2x%+3x*, N(x,y)=2x2y
My =4xy, Ny = 4xy
My = Ny

Which shows that now equation is exact

ay )
XV - = V3€—x
(a) Solve given Bernoulli equation dx (Just make the given equation linear in v, do not integrate)

dy _
Xy - dx=ye %xy

L= dydx yi=e

X2

puty 2=v

d _
-2 ydx y© =

dv d _
dx — ydx y 3_
1 dv

= 2 dxThen

1 dv _X
2 dx*twx=e €
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v -
dx + 2vx = 2e7?

Thus it is linear in “v”.
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MIDTERM EXAMINATION
SEMESTER FALL 2004 Total Marks: 50
MTHA401- Differential Equations Duration: 60min
—v: exvz
- - - ax
The differential equation — iS not Bernoulli equation.
T
e
PAGE
F 52
Question No: 2 Marks: 2
f(x,y)= Xty
2 2 s homogeneous.
C .
: PAGE
S
Question No: 3 Marks: 2
Population dynamics are not practical application of the first order differential equations.
L T
L F
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Question No: 4

Marks: 2

A set

{Y1. Y2 4oy Yn }

Of n linearly dependent solutions, on interval |, of the homogeneous linear nth-order differential equation

d
20 e (00 a0

“+a(x)y=0
- nan n—lan—l 1dX 0
Is said to be a fundamental set of solutions on the interval | .
LT
o
10x, 2x

The differential operator that annihilates is D*

E T pacE167
LoF

Question No: 6 Marks:10

(a) Define separable form. Just separate the variables of the given differential equation.
(3r6 - 36 +r —1)dr —(2r6 +46 -r —2)d6 = 0

~ The differential equation of the form d y / d x = f (X, y) is called separable if it can be written in the form
dy/dx=h(x)g(y)
1. 3r6-30+r-1)dr—-(2r6+46-r-2)d6=0

2. 3r6-30+r-1)dr=(2r6 + 46 -r -2)do
[ 36(r - 1) +1(r -1)]dr = 26 (r + 2)-1(r + 2) d

(r-1)(36+ 1)dr = (r + 2)(26 -1)de

(r-1) (20-1)

tra el (e

(b) Check whether the given differential equation is exact or not if not then make it exact also show that it is
exact (Just make the equation exact do not solve it further).

2
A_uy X

3y 5 -5 =0

v
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y dx 2y

It can also be written as
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_xdx+2(3y2—x2)dy:O

M (x,y)=x, N(x,y)=6y* -2x°
My =0, Ny= —4x

M # Ny

Thus it is not exact now we apply techniques to make it exact
xdx + ( 6y° -2x° )dy =0

N —M

=== -4=g(y)

M X

| F=el™ =eu

xeYdx+e Y (3y*-2¢)dy=0
M(x,y)=xe*?, N (x,y)ze_‘”'(By2 —2x2)
My=-4xe Y Ny=

~4xe™ Y My = Ny

Which shows that equation is exact

Question No: 7 Marks:10
0
X _y +2Xxy= y5

(a) Solve the Bernoulli equation  dx

(Just make the given equation linear in v, do not integrate)

d
3 y+2Xy=y5
dx
uy J4 1
V5+ y4=
dx X2 X3
puty © =v
4 dyd_x y_5=dvdx_
d 1 dv
dx¥Y =7 4 dx
Then
1 dv
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Thus it is linear in “v”.
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MIDTERM EXAMINATION
SEMESTER FALL 2004
MTHA401- Differential Equations Duration: 60min

Total Marks: 50

A differential equation said to be ordinary differential equation if it contains only ordinary derivatives with
respect to single variable.

T

F PAGE 4

A solution of the differential equation of the form y=f (x) is called the implicit solution.
T

F PAGEG®6
A relation G(x,y) is known as an implicit solution of a differential equation, if it defines
one or more explicit solution on I.

Logistic equations are applications of non-linear equations.
1]

F
https://www.google.com.pk/url?sa=f&rct=j&url=http://en.wikipedia.org/wiki/Logistic function&g=&esrc=s&ei=vhudUcj
YOlej4gTB3ICYCQ&usg=AFQjCNFQfw3zqH eBDWh5GGKpRpoSXiqUg
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v f V2

X——5 f v—rps v _—cin
The given functions 1( () UWZ""s(A) " 2" are linearly independent.
LT
L F pAGE112

A set of functions whose wronskian is zero then set of functions may or may not be dependent.

ol
-
http://math.berkeley.edu/~mannisto/lindiff2.pdf

(a) Define separable form. Just separate the variables of the given differential equation.
dy T

The differential equation of the form d y/d x =f (x, y) is called separable if it can be written in the form
dy/dx=h(x)g(y)

Secyﬂydx +sin (x —y)=sin (x +y)

=

secy dx =sin (x +y)-sin (x - y)

=

secy  dx =sin (x+y)-sin (x-y)
dy N
Secy dX:SlnXC03y+COSXS|ny_SInXC03y+COSX

_ dy _
sinysecy x=2cosxsiny

dy = cos xdx

o dy
2cosysinysin "2

y = c0s xdx

cos ec2 ydy = cos xdx

(b) Check whether the given differential equation is exact or not if not then make it exact also show that it is

| |
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exact (Just make the equation exact do not solve it further).

ede+(excoty+2ycosecy)dy:0
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_exdx+(excoty+2ycosecy)dy:O
M(x,y)=e*, N(x,y)=e"coty+2ycosecy

My =0, Ny =€"coty
My # Ny

Thus it is not exact now we apply techniques to make it exact
e dx + (excoty+2ycos ecy)dy:0

Nx-My _e”coty-0

M et
| E= eJcotydy C eIn sinY — gip y

=coty

exsinydx+(excosy+2y)dy:0
M(x,y)=e*siny, N(x,y)=e"cosy+2y
My =e”cosy, Ny=¢cosy

|V|y - NX

Which shows that equation is exact

Question No: 7

y+2_" =y (x-1)
(a) Solve Bernoulli equation dx (Just make the given equation linear in v, do not integrate)

| Solution -

0y
xy= ~ =y*(x-1)
dx

av
o odx T 2vx=2(x -1)

(b) The radioactive isotope of the lead, Pb-209, decay at a rate proportional to the amount present at any time
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and has a half-life of 4 hours. If 2 grams of the lead is present initially, how long will it take for 80% of the lead
to decay? (Just make the model of the radioactive decay as well as describe the given conditions do not

solve further)

|
MTH401 MID TERM PAST PAPERS (FILE PART 1)
SOLVED

BY MASOOM FAIRY

Note:

e | could not make Neat File, due to Much Load shedding.
e There is an other file because of Large size of this one.
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