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Answer FOUR questions only.

(a) Solve the differential equation: % e 4yttt

(b) Using a suitable substitution find the general solution of the differential

equation: @ _yzx+l .
y+x+5
(c) Using the substitution % =v, transform the second order differential equation
b 2
2yi% =1+ QJ , into the first order differential equation 2vyf£‘i =142,
dx dx dy

Hence, solve the given second order differential equation.

If M,N ,%yA/{ and %ﬁ are continuous functions of x and y, state a necessary and
X

sufficient condition for M dx + N dy =0 to be an exact differential equation.
(i) 1f x*y” is an integrating factor of the equation x°° (2ydx+xdy)=(Sydc+Txdy),
find the values of @ and f.

(ii) Show that the differential equation (x\/x2 +y? —y)dx-l—(y«/xz +y? —x) dy=0 is

exact, and hence solve it.

P(x)dx , . . . . . .
%5 an integrating factor for the linear differential equation

dy

—+Px)y=0(x).

e (x)y=0(x)

Hence, solve the following differential equations:

(i) secx(%} =y+sinx

Show that eI

(i) Qxy+ x> +xdx - (1+x)dy =0

(iii) y*dx+@Bxy-1)dy=0.



4.  (a) Let P(¢) be the population of a certain animal species. Assume that P(¢) satisfies the

logistic growth equation

cj: : 2510 P(£)(100- P(t)), P(0)=10, where ¢ is measured in years.

Find the population after 10 years.

(b) A particle of mass m is projected vertically upwards with velocity U from a point 4 .

The resistance of the air is mkv’®, where v is the velocity of the particle and & is a
positive constant. Write down the equation of motion when the particle is at a height

x above A .Show that the particle rises to a maximum height % given by
B In| 1+ * U .
2k - g
(a) Find the'-general solution of each of the following differential equations:

Q) Z¥-(a+p) y+(aﬂ)
(ii) ZXT~2aZ+(a2+ﬂ2)y=0, wherea, feR.

(b) Usethe “ D — operator” method to find the particular integral of the following

differential equation and hence obtain the general solution of it:

(D2+2D+1)y:xcosx,where Ds—ci.
. dx

(a) Show that x = 0is a regular singular point of the differential equation

dZ
dxz +x(1 x)——y 0.

Find two linearly independent series solutions of the form x“‘z a,x" for this
n=0
differential equation and hence, find the general solution.

(b) Find the general solution of the difference equation a, , —4a,,, +13a, =0.




