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Question1  (*¥)
Find a general solution of the following differeaitequation.

d?y _ dy
~—Y+s4 2413y =0.
dé . dx ¥

[ | |y=e*[AcosX+ B sin3|
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Question 2 (*¥)
Find a general solution of the following differeaitequation.

d%y  _dy
— 245246y =1 x+ &.
a2 e A x+¢)

[ l|y=Ae >+ Be®+é4+ x-2
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Question 3 (*¥)
Find a general solution of the following differeaitequation.

d?y . dy
— 2462413y =13 - x+ 2.
dx? dx

Y

y=€*(Acosx+Bsin®+ X- * [

4
£+ 6%4133 = 132-x 422
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Question 4

(***)
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Find a solution of the differential equation

2
d7y gdy,

dx? dx

2y= 10sinx,

subject to the boundary conditioys= 6 andd—i =5 atx=0.
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Question 5

(***)

Find a solution of the differential equation

2
d%y _,dy,

dx? ax

dy _

2y= 20sin X,

subject to the boundary conditioys=1 and& =-5atx=0.

y=3Cc0s X- sin
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Question 6 (***)
Find a general solution of the differential equatio
d?y , dy

— 2+ 2. oy= 6€°.
x> dx Y

[ 1. [y=(A2) s Be?
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Question 7 (**¥)

Find a general solution of the differential equatio

d’y dy .2
2.2 o 12 %),
dx dx ¥ ( )

[ 1 ly=(A+4x)e®+Be*- 3>
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Question 8

Show that a solution of the above differential aeun is

(***)

2y

dx?
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= %cosx( 1= sinx).
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Question 1 (***+)

with y=3 andﬂ:-z at x=0.
dx

Show that the solution of the above differential&upn is

y=2€"+(1- ) &%,

Auh GpunTa) fob THEoDE KK VRS A A7 TR
e ——— -_—
Yvca=o 4= A% 413 _ g
O =0 +2)=0 J
Az 7. Coukcamnsaef fvmiod db o AS9RGR e ™
==l &
Y= det + 8™
¢ d=0 =2 = 3= A+R
2 o
S 24 O Cs buhal IS PAOT of Tie-Souliory C
—-'ni = e * =0 é%:i S Dz A-2z-2
U T -PAOTCoLAL. hHERAL WE T -
O = 4=
4= Pae® A= 23
i - e
%‘: b 2R 3= 2B +R
2 2 = -2 B=| g 4=2
e SRt N L L 4
O] we
SIB WO B O D wx e =
——
5 %), [ = 2 22 o
(4 1ps™) s (™ o) - 2™ ) = 62 ge 2 aemoadt
-3pe™ = 6T
P=-2
© Doy Niedc ¢
g= -2t
g
Q= A 4B pe?

Created by T. Madas



Created by T. Madas

Question 2 (***+)

Find a general solution of the differential equatio

d?y
dx?

kx kx, 1
, ly= Ae™+ Bxe " +—
2y o
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Question 3 (***+)

Find the solution of the differential equation

d?y , dy

2 ooy +3,
dx - dx
dy _

subject to the conditiong =2, o 5atx=0.
X

y =X+ X- 4+ 66 X
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Question 4 (***+)
Find a solution of the differential equation

2
d y+2$/

+5y =34cos X,
a2 Cad

subject to the boundary conditioys=18 and% =0 atx=0.

y=2(8e‘ Xt ]) cosX+ 8sing
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Question 5 (***+)

The curveC has a local minimum at the origin and satisfiesdlfferential equation

d’y . dy
— 2 +4=248y =32¢,
dx® dx y

Find an equation fo€ .

y=e*(sin2+ cos &) +( X- )1_2
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Question 6 (***+)

2
%(+9x+123in3: (t20,

with x=1, 2(=2 at t=0.
dt

a) Show that a solution of the differential equatien i
x=(2t+1) cos3.
b) ‘Sketch the graph of.

proof
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Question 7
Solve the following differential equation
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ﬂl+ 4y:

dx
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Question 8  (***+)
It is given that the functions of, f and g , satisfy the following coupled first order

differential equations.

fqx)- 5f(x)= 3g( % and  g¥{x)+49(x=-6f(X.
a) Show that
fefx)- f (&)- 2f(xE O.

b) Given further thatf(0) =1 and g(0) =3, solve the differential equation of

part(a) to obtain simplified expressions fdr(x) andg(x).

[ 1 f(x), g(X) = 5€*- 4e*, ge* 5&
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Question 9

(***+)
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The variablesx and y satisfy the following coupled first order diffeteal equations.

Given further thatx=-1, y=2 att=0, solve the differential equations to obtain

—=X-2y

dt

simplified expressions fox andy.

— . w .
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Question 10 (***+)
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It is given that the variables= f (t) and y = g(t) satisfy the following coupled first

order differential equations.

Given further thatx=1, y=3 att=0, solve the differential equations to obtain
simplified expressions fof (t

) and g(t).
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Question 11

dx
_+y=e

dt

Given thatx=0, y=0 att =0, solve the differential equations to obtain sirfigd
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dy

-t and

dt

expressions fox = f(t) andy = g(t).

2 x=¢.

X = - cosht+ sirnt+

cos ,y= cost+  stn
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Question 12 (****)

d?y  dy
— X4 v ay =16+ 326%,
dx? dx y

with y=8 andﬂzo at x=0.
dx

Show that the solution of the above differential&upn is

y:8cosﬁ X.

proof
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Question 13 (***¥)
d2y

dy -
Z 2ok K2y=12x€%, k>0
e dx

a) Find a general solution of the differential equatgiven thaty = P e,
where P is a constant, is part of the solution.

b) Given further thaty =1, %’ =0 at x=0 show that
X

y:e"x(2x3- kot ])

y=ekx(2x3+Ax+B)
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Question 14 (****)
Show that the solution of the differential equation

d?y dy
— 2.8+ 16y= 248,
w2

subject to the boundary conditioys= - 1, 3—1 =-4 at x=0, can be written as
y=(12x2 - ]) .

proof
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Question 15 (****)

d?y _dy
9%y 6, gy= 4%
dx? dx y

a) Find a solution of the differential equation givibat y =1, %’ =0 atx=0.
X

b) Sketch the graph of .
The sketch must include ...
the coordinates of any points where the graph nthetsoordinate axes.
the coordinates of any stationary points of thereur

clear indications of how the graph looks for lapgesitive or negative
values ofx.

y:e3x(2x2- 3xt ])
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Question 16 (****)

The curve with equatiory = f(x) is the solution of the differential equation

d’y dy .
——= - 4—+ 4y= 8sin X.
dx® dx y

The first two non zero terms in Maclaurin seriepansion of f(x) are x+ k¢,
wherek is a constant.

Determine in any order the value bfand the exact value of (%p)

[ 1. k=2, |f(1p)=3(30- 4 &’

n=e

edklco
A=

&
.\% = Ay dgesa

ol -1
&
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1 HARD QUESTION
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Question 1 (****+)

The functiony = f(x) satisfies the following differential equation

d’y _dy X[ o
——-2—+ 5y= 2e”(sinX- 2cos%,
o Cax Y ( 9

subject to the boundary conditioys=0, %’ =2 atx=0.
X

Solve the differential equation to show that

y =coshx sin X.

No credit will be given for verification methods.

Created by T. Madas



