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dy 1+y

Example 10 Find the general solution of the differential equation — 1
X 1+X%°

Solution Since 1 + y? # O, therefore separating the variables, the given differentia
equation can be written as

dy _ dx
1+y? 1+ %2
Integrating both sides of equation (1), we get

- (D)

I 1+y? J. 1+ %
or tanty=tan’x + C
which isthe general solution of equation (1).

Example 11 Find the particular solution of the differential equation % = —4xy? given
X

thaty =1, when x = 0.

Solution If y # 0, the given differential equation can be written as

d
y—g =—4x dx . (D
Integrating both sides of equation (1), we get
jdy —4jxdx
y’
or h I 2x*+ C
y
or -1 2
e B

Substitutingy = 1 and x = 0 in equation (2), we get, C=-1.
Now substituting the value of Cinequation (2), we get the particular solution of the

given differential equationas y = :
2x% +1

Example 12 Find the equation of the curve passing through the point (1, 1) whose
differential equationisx dy = (2x2 + 1) dx (x # 0).
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Solution The given differential equation can be expressed as

2x% 1
= dx*
dy* ™
1
or dy = (2x+;jdx .. (D)

Integrating both sides of equation (1), we get

Idy = j(2x+%jdx

or y=x2+log|x|+C .. (2
Equation (2) representsthefamily of solution curvesof thegiven differentia equation
but we areinterested in finding the equation of a particular member of thefamily which
passes through the point (1, 1). Therefore substituting x = 1, y = 1 in equation (2), we
getC=0.
Now substituting the value of Cin equation (2) we get the equation of the required
curve asy = x% + log | x|.
Example 13 Find the equation of a curve passing through the point (-2, 3), given that

the slope of the tangent to the curve at any point (X, y) is 2—)2( :
y

Solution We know that the slope of the tangent to a curve is given by dy .

dx
dy _ 2x

Separating the variables, equation (1) can be written as

y2 dy = 2x dx .. (2
Integrating both sides of equation (2), we get

J y’dy = J 2x dx
3

or y? =x*+C .. (3

dy
* The notation — due to Leibnitz is extremely flexible and useful in many calculation and formal

X
transformations, where, we can deal with symbolsdy and dx exactly asif they were ordinary numbers. By
treating dx and dy like separate entities, we can give neater expressionsto many calculations.

Refer: Introduction to Calculus and Analysis, volume-l page 172, By Richard Courant,
Fritz John Spinger —Verlog New York.
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Substituting X = -2, y = 3 in equation (3), we get C = 5.
Substituting the value of Cin equation (3), we get the equation of therequired curve as

3 1

y?:x2+5 or y=(3x?+15)3

Example 14 In abank, principal increases continuously at the rate of 5% per year. In
how many years Rs 1000 doubleitself?

Solution Let P be the principal at any timet. According to the given problem,

% = (ij x P
dt 100

b _P .
o dt 20 - @
separating the variables in equation (1), we get
dp dt
P 20 - )
Integrating both sides of equation (2), we get
t
= —+
log P >0 C,
or p=e® e~
t
or P=Ce® (where e* =C) .. (3
Now P=1000, whent=0

Substituting the values of Pand tin (3), we get C = 1000. Therefore, equation (3),
gives
t
P=1000 €®
Let t years be the time required to double the principal. Then

t
2000 =1000e2 = t=20log2

EXERCISE 9.4
For each of the differential equationsin Exercises1to 10, find the general solution:
dy 1-cosx dy >
—= 2 =,/4- —2<y<?2
L dx 1+ cosx = dx v y=<2)



