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Ql. (a) State the necessary and sulfici€Dt cordition for the di.ftbrential
equation (DE)

M(!'s) rlx + ll(c's) dY = A

lo be exact. 110 Marksl

Prove lhat c"yb is an integrating fartor of the DE

' kgr)r + Irl,u + x:'yd (wgdr + nrdg) : O

if
o-l b,I nr(-1 btd l'ano-kltnn

where rl,,6, c, d,l(l 0\,1(+ 0),n(+ t)) and n(l 0) are cor$ta,nta.
Hence irtegrate the DE

\
JlJdr 2-dq - t)9 1r\sd.r 6rds) 0.

i l5o Marksl

(b) Sho, that there are iiwo values of the constant a for wbrch dh is

a solution of the Riccati's equation

dJ '2" o'-o . (t)dr r'
6,nd hence obtain the general solution of the equaiion (1).

140 Marksl



Q2. (;) lf r@) - \p1Dt, where t = d/dr is a differentiat operator

:19 pl, i : 1,...,n, are cofttaats with po f 0, then prove thefollowing fcrrmula.s:

.1 l
" r' Dt' - - t'p,"' " 

js a 'o)r\ldnl ^n r'ot - o:

..lt,u, ,.-T "'u = " " Ti;)y l,,fcr ," r r,,,u.,iun oLlto.

(b) Find the gereral sotution of the folo,n,in* Ou" n, ,,",":t;"Ti'1r1i" tu)

li\ rD i,;._,"_J)"2":
(ii) (D, 5t + 6)u : 23 €r.

(c) show thar lso Marks]

9161=""(pl4
(P+h\2"o'z

is a solution of tl.te DE

' (D2 + P2)s = cas(p + h).r,

where , and /, axe constalrts.
Hence deduce the particular integr:r.l of the DE

(D2 I l'))?r : .oB tsr.

lao Marksl
Q3. (a) Prove, by induction or othr

wlrere D = d/dc, then 
:rrise' that il r = z() /tLx) : afi'

.J'Tr'J;, __tn trT .!,...7_n_ t),r.

wtrcre a is a p"stri*e l,te)r.
HFn.a ur orh.rwisp _hou inalh"soruriunolrh, Dl

",c|'9. , 
d,t i

' dJz ri! 6 -1"

gtt - Ar. - A," -;,
where ,,1 al1d B zr_re arbit.ary constanls.

ryuu nraj. Lsc rha toljowjns id.n rrie" wrrhorrr pr,ol,J70 
l!u.k 

J

(t\ F(T)z- : x^ F(m);



1_-rnlii) 
-rr-- *,.Oro;dea 

f(m) - 0. whor" ,, ri \ornp .un-

stant. )
(b) With D = d/dz, soive the follorving system of DDs

(5D + a)a - (2D + t)z : e-a,

(D+8)y-32:5e-".

130 Marksl

Q4. (a) Define what is meant by thc poirt, 'a - r0', being

(iJ ar ard,inary ;

(il) a si,ngular,
(tii) a retrlor s not,lot

poirL of ihe DE
y" + p(r)'J' + It(r)a : o.

where the p.ime denotes differentiatjofl vifh respect to r, and
p(e) and q(c) are rational functions.

[30 Marks]
(b) (i) find ljhe regular singular point(s) of the DE

I t2y" + 9x2y' + 29 = g. (2)

(ii) Use the nelhod of Frobenius to {ind the general solution ol
the equation (2).

[70 Marks]

Q5. (a) Solve the following system of DEs:

.., d,t du ,1:

"j T : ; - s. rra,rt,,- rrl'
... dt da dz
' q+2 .+.r" .1 +u

[30 Marks]
(b) Write dowr the condition of integrabiliii. of the totai difi€reniial

equation ,]

P(x,y, z) d,x + Q@,y, z) dy + RQ:,y, z) rlz : 0.

[5 Marks]
Hedce solve tbe following equatio[

(a2 + 22 - *) do 2r.y cly 2xz dz :0. (3)

(You may llse the integrating factor p : 1/22 tor equation (3).)

115 Marksl



. (c) Find the general solurion ol the following linea_r first_order partial IJtffnr.n.i. 1,.qusrioa-.

(i) xP 1 !t,t : 2; l,i, sp_.,q _ | 12 
I

(d) Apply Charpit.s method or orherwisc to ,". ,r" "ji.l,,f 
j:' 

1

:nll**::i,ll'Ji J'"' *'"''.'"* """ ":;' ;ll' ;;;'''':.,; "'l 
I

u-",n:ff^,,0n'l'"'irr'n*" 
""=o 

i



(ii) Evaluate the integral

fI 1

J" urnt'
(You may use lhe following results $,.ithout proof

r(n\r(n.\ /l\u"'')=,,, ;, -otl,) v/ l

[20 Marks]


