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MATHEMATICS
(MAJOR)
Paper : MAT3104C
( Ordinary Differential Equation)
Full Marks : 45
Time : Two hours

The figures in the margin indicate
Jull marks for the questions.

Answer either in English or in Assamese
1. Answer the following questions: 1x4=4
weTe fral eitaRT Tt o ¢

(@) Write the standard form of Bernoulli’s
differential equation.

4B (Bernoulli’s) &N FMITE! 7l |

(b) Determine the constant A such that
the equation

(%2 + 3xy) dx + (AX +4y)dy =0 is
exact.

EO1F0 0035 Contd.




)

(x® +3xy)dx+(Ax* +4y)dy =0
TN INL T &< A T Wi e 1

(c) What is the complementary function
(C.F) of the differential equation

(D*+3D* +3D+1)y = e™*?

(D*+3D*+3D+1)y = e O
AAFINBH (C.F) Wef =1

(d) Write the general solution of the
differential equation Yy = px + p?.

Y = px + p? SR ANSIOHE AL ST
forat

2. Answer the following questions : 2x3=6
oo AT Ted 3 ¢

(a) Solve (LF M) 3
dx+dy=(x+y)2 dx
(b) Solve WM 3 (D’ -5D+6)y =0

d
h g D="
where (3%9) e

EO1FO0 0035 2

(c) Find the particular integral (P.I) of
the differential equation
(D?-2D+1)y = xe®.

(D? -2D +1)y = xe** SR FAFIIBE
(P.1) Tferedr|

3. Answer the following questions :

oY TS Tl 1 ¢

5x3=15

(a) Reduce the differential equation

% + Py = Qy" to linear form. Also write

the integrating factor and hence obtain
the solution.

%+Py=Qy" STFe ANTINR R

TR ANFINS AP P} S ST GLAS
o7t | ARNIIATHIF At A o

(b) Solve (px-y)(py + x) = h?p using the
transformation x? =u and y* =v.

R =u, SF y?=v JINT I oo
ST ANFITO! A 4 |

(px-y)(py +x)=h’p
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(c) Obtain the general and singular
solution of the differential equation.

y=px+ B +a’p?

= px+,/b2 +alp? IIE ANSIACOE
AR AN SF G TG Sfereat |

(d) Solve the initial value problem
vy, Y

1
7 ox y3’ y() =
T Wit I I ANFIA! AN 4
dy . Yy _ x . _
a;"’z —'—3, y(l)—

(e) Solve (FILA 1) ¢

e igwx ngwy 10(“1)

Answer either (a) or (b). 5+5=10
(@) Tt (b) TR TSI T 3

(a) (i) Prove that the necessary and
sufficient condition that the
differential equation

EO1FO0 0035 4

(@)

®) )

EO01F0 0035

Mdx + Ndy =0 be exact is that
oM _ oN
ay T ax
functions of x and y.

MIE N, x F y I Tore J0eT e F10
@ Mdx + Ndy = 0 SR 7339 I
R B AT S oY 56 =

where M and N are

Solve by the method of variation

d’y
2 +ny—secnx

of parameters — 5 dx

2

%+ny—secnx SR ANFITO!
ait5eT ~fRaT 21 e acatsl R g
3901

Test for exactness and hence
solve the differential equation

(a"’—2xy—y2)dx—(x+y)2dy=0

et &
(a2—2xy-y2)dx—(x+y)2dy=0
SRR AN AL T AT 30|
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(ii) Solve by the method of

undetermined co-efficients

d2
dxg+2(ajlz+2y 8e?*
©eTe Al SRFel ANFIATo! Sfeef 7=sl
el JIRT IR TALF 31|
dy  ,dy
2 = 2x
el o + 2y = 8e
5. Answer either part (a) or (b): 5+5=10
(a) A (b) ST TEI I 3
(a) () If u and u, are solutions of

EO1FO 0035

the differential equation

d’y

SarPl 9Y ., OxJy =0

where P and Q are continuous
on an open interval (a,b), then

the Wronskian W(u, u,)(x) is
given by

W(w,, u,)(x) = Ce™!7(x 0)

where C is a constant.
wie u, LY
u, U 22 Y,y P(x)-— +Qx)y =0

6

(@)

(b) ()

EQ1F0 0035

RIE FNFIDR T F P,Q (a,b)
T R fory 2T Wronskian
Wy, w,)(x) T oo Al 40 &P 10

Wy, u,)(x) = Ce™!P(= 0)
TS C 9ol <7

If the population of a country
doubles in 50 years, in how many
years will it treble under the
assumption that the rate of
increase is proportional to the
member of inhabitants. '

Q2 OPIF St ¢o IRTS 1R T
Ttz Tt @S AT SRR
AT | R 3=TS (rIRAT PR
fofad '9?

Show that the Wronskian of the

functions x2, x*logx is non zero.
Determine the differential equation
having them as independent

solution.

Red @ x*, x*logx TR
Wronskian S| a8 IO AU
e IR SR AR A5
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(b) (i) The number of bacteria in a yeast
culture grows at a rate which is
proportional to the number
present. If the yeast bacteria triples
in 1 hour, find the number of
bacteria which will be present at
the end of 5 hours.

2T PR AT BT @RUEINE I
QT OIS A7 ([HBIRNT Ao | 3z
BRI @I > T ol 3% =1
(oS ¢ IR fFize TV I 0N
Tfereat |
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