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Instructions

(i) Answer five questions.

(ii) Write both sides of the paper but begin a new question on a

fresh page.
(iii) Ouly approved basic scientific caleulators may be used in this

examination.
(iv) Show all your solutions clearly and neatly.

(v) Where applicable, use P=2Z,and Q = Z,.



F(a) (i) Whenis a function said to be piccewise continnous?

~ (2'marks) .

(i) Consider an infinite series Yo Un(e). What does it
mean to say that this infinite se ries conve rges to. J(x)
“in wmo lntmv(tl’ B

(2 marks)

() Gl'zll‘)h‘ /( ) llml hd,b per 1()(1 6 given, llml,n

S =4t 2Se<d
TUmmeEIL e o2 A< <6

V y! Dr‘hm\ a I"mmm \(‘{1(‘
(x ) (iy

(u) C (nnpnl(' the L ()uum 5(‘1105 for S )W}iLl‘r;‘)(‘,ri()(l,S where -

. 2= a0 < ;};’ <4
S) = { =6 4d<x<8
(14 marks)

2 (a) (i) Explain the ['olloWing:
e a solution to the PDE,
e the order of a PDE.

(2 marks)

(ii) Explain any two applications of the Partial Differential
Equations in real life situations. :
(4 marks)

(b) Explain how a two-dimensional Laplace’s equation is de-
rived {rom a two-dimensional heat flow equation.

(4 marks)

(c) Separate the PDE t°U,, + z*U; = 0 into two ordinary
differential equations in ¢ and z.

‘ (5 marks)
(d) Determine the solution to the PDE:
Py+Qx—PQ =0
(5 marks)

i :;'_;(gifn'mfrké)

Y



stn{ .
3 (a) Prove that %»Hrosl/«[w()s 2} cos 3t beos M= .5“(_\‘1_«11)”1

Tenor

- (5 marks)

(h) By the method of separation of variables, show that the
heat equation & (e, 1) = [:1%(.1;,[); 0< o<t t>0can

be reduced to solving two ordinary differential cquations.

(4 marks)

() Solve 2 =5EE 0 <w<b (>0, T
given that w(0,4) = u(5,t) =0, w(;0) = 3sinbrr =
Tsindmr - 2'5.111‘"31@,.#{1,.1.'.5_1};1 8nr, i, )| < M where the -
last (:(m(-lii.i()u';st_,gn,'c‘s_' that 1 is bounded for -0 < & < 4,
t>0. . S P R ]

........... (1 v,l‘]flil:l"l'{s)' .

T4 fa) C‘lnssil'_sﬂl' (rzm(:il'{if ‘jtfl'\c_ f(>l‘lm-y"ing“.(§'qlmtigms'ns elliptic, ‘hyppiu. )
 bolic or parabolic. . ... s
(i) ?)Uu = Uy +()U1, L
(ll) }‘72Uzu.:" = Ul,t?- i
' (3 marks)
(b) Solve the following PDEs
‘ o\ 2z 92z Lot e
(i) %,‘"‘5'5;%;,7/ t f—;y-—l':lf R
(4 marks)
(it) Zy — 32, +2 = 3¢t — 10 cos 3L.
(6 marks)
(¢) (i) State the superposition principle.
(ii) Solve the boundary value prohlem?% + 290:—: =0
subject to condition u(z, 0) = 125 — 1le > + 7e* —
8e 37,
(7 marks)

5 (a) Find a PDE whose solution is the surface of Z = f(z?+9%)
where f is an arbitrary differential function of z and y.

(4 marks)

(b) Formulate a partial differential equation from the function

az? + by? + 2% = 1 where a and b are constants, and 7, ¥
and z are variables.

(5 marks)



(¢) Solve the following wave ('qnutmn \lll)](‘(! to the boundary
(()n(htmns givert,

) ._.l
Y0,.1) = y(5,1) ‘U ,,(, U) = 0), l,,(. 0) = [(x),
o (O0<a<bt> >0) ;
“whiere f(.) = SsinYme - Tsin Llrr — 11sin 157,

(11 marks)

6 ). (1) W lth [(‘lvvont (“mmplos (hf!(‘wntml(' bvtwovn the fol-

lowing PDEs:-

‘e a partial dlff(u‘ntlal (‘quatxon(PDF) and an Ordi-
nary dlﬂkurml oquatum

e hm'ar and n(m lmc(u PDE, ‘
o O S0 un([ol(l('l ]l[l(‘dl (m(l see ()[l([()l(](‘l n(m lincar [’D[&.
‘ ' ' 5 marks)

- (i) A stea(lymt,at(' Lvmpumlmo fun(llon of- u(x,y) for a
(thin, ﬂat plato SrLtlel(‘S Ld[)ld( e’s ('qn.m(m

() i ()“u —
ot {» r 0

Is w(x,y) = e *siny a solution of Laplace’s equation
above. ' B ’

(4 marks)
(b) Solve the following PDE.
Zy =32y +2Z =3¢t — 10 cos 3t
(6 marks)
() (i) Solve t dd:dzy =
(ii) Find the particular solution for which 2(z,0) =
2(1,y) = cosy.

(5 marks)

END



