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ANSWER FOUR QUESTIONS ONLY

(01) (a) let B be amatrix of order nxn. Suppose that B has n linearly independent
eigenvectors a,,a,,.....,a, corresponding to the eigenvalues 4, 1,, Ao,

{1

respectively. Show that the general solution of the system of differential equations

X=BXisX= Zr:rare”' where c, are arbitrary constants.

r=|

(b) Find the general solution of the system of simultaneous differential equations
given below.

% =Tx +4x, —x,
(1) Xy =4x +Tx, — x,
X =—4x, —4x, +4x,

() Giventhat x, x, and x, denote the position co-ordinates of a particle
moving in three dimensions. If the particle moves along the planex, +x, +2x, =0,
show that two times the velocity in the x; direction is equal to the sum of the velocities.
inthe x, and x, directions.

(02) (a) Solve each of the following boundary value problem.

@ u"(x)+4u'(x)+13u(x) = 26, u(‘é) = O,z:(%) =0
(i)
3x%u" (x) - 2xu'(x)~2u{x)=0 given that u'(1)=1and
s—2 . u(x) is bounded
(i)
(1 -x? )u" (x)—x'(x)+4u{x)=0 given that both ,—im (x) and

s— 3 u'(x) are bounded




~ (b) Find the general solutions of each of the following systems of simultaneous different_

equations.
L =x +2x, +¢

. dt :

@
2= —x +4x,+2
dt :

. ¥ +2% +% +x —3x, =sint

(11) 1 2 1 1 2

3% + X, +2%, +2x +x, = cosf—2sint

(03) (a) Solve the following differential equation.
9x3 d?'y

2

33:2-5-43) =0
ax

(b) Use suitable change of variable and find the general solution of the differential equatie

2 d?
2(x-n) =3

+11(x—77)%—5y=0; x>7 where7 is a constant

X

(c) By eliminating the arbitrary constants P and Q, obtain differential equations satisfied.
each of the following functions.

() y=cos(x+P)+Qx

@ y=ry

(04) (a) Using the integrating factor method, find the general solution of each of the following

partial differential equations.

(D) %, U=y, where u is a function of x and y

(ii) (x2 +1+ 2x)—g§:- +2u+2xu = (x2 +'2x+1)ex, where u =u(x, )

..., OU 1 1
(iii) — + ————u =-2{1—x)exp }, y#0, x=-1 whereu=u(x)
e g (



;_ (b) Find the general solution of the pair of simultaneous partial differential equations.
iifferentjﬁ Bu

—=2y+e™
oy
o =2x-e™"
Ox

(¢) Find the equation of the characteristic curves for the partial differential equation.

ou o
X—+y—=2u
ox

Hence or otherwise, find the general solution of the given partial differential equation.

(05) (a) For each of the following partial differential equation, find the order of the equation and
state whethcr it is linear or not. (In each case, w=u(x,}) )

(1) (é‘i]— +u=0

‘quatior Ox
' iy 24 Qe o2
oxdy ox  dy
4 a
iy 22,24
isfied t Ox“dy”  Oxdy
| (b) Find the general solution of each of the following equations.
&u 1du -
i) —~——=0 y#0) whereu=u(x,y
Ts0 (7= (5)
| (ii) s);gt + %% =x  (t#0) whereu=u(x,1)
ving
| (ii1) Ou =0 where u =u (x )
oy Y
(c) Using the method of characteristics, find the general solution of the equation.
. 8u 'y u
; P-4 “——+(4;+1 )——=0 #0
) v e e LA (v=0)




(06) (a) Write down the chain rule for partial derivatives.

(b) A function u(r,t) satisfies the equation

i,,—a—(rz ?}1] = iq@ where c is a constant.
rrer\ or) o
By introducing the new dependent variable v(r,t) = ru(r,r) and writing

bl

=0.

E=r+ct, n=r—ct, reduce this equation to =
]

Hence, show that the general solution u(r,2) has the form

u(r,t)= l|:f(r +et)+g(r- ct)]
r
Where fand g are arbitrary (twice differentiable) functions.

(c)  Giventhat u(p,q)=/(p)+g ( pr+2q ) is the general solution of a partial differentia
equation, find the particular solution which satisfies the additional conditions.

u(p,p)=2p"+¢'

ou 3
“(p,p)=2
P» (p.p)=2p
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