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TOPIC 8

DIFFERENTIAL EQUATIONS
SCHEMATIC DIAGRAM

(i).General and particular * Ex. 2,3 pg384
solutions of a differential

eguation

(ii).Formation of differential * Q. 7,8,10 pg 391

eqguation whose general
solution is given
(iv).Solution of differential * Q.4,6,10 pg 396
equation by the method of
separation of variables
(vi).Homogeneous differentizg o Q. 3,6,12 pg 406
equation of first order and
first degree

(vi)Solution of differential rx Q.4,5,10,14 pg 413,414
eqguation of the type

dy/dx +py=q where p and q
are functions of x

And solution of differential
eqguation of the type
dx/dy+px=q where p and q
are functions of y

SOME IMPORTANT RESULTS/ICONCEPTS
** QOrderof Differential Equation Orderof theheighestorderderivativeof thegiven differential
equations called theorderof thedifferential equation.
* * Degreeof theDifferential Equation: Heighestpowerof theheighestorderderivativewhenpowers
of all thederivativesareof thegiven differential equationis called thedegreeof thedifferential equatin
dy

* * Homogeneos Differential Equation:d— = % , Wherdl(x, y)& f,(X,y) bethehnomogeneos
x  f(xy

functionof samedegree.

* * Linear Differential EQuation

dy

i —
dx

+py=q,wherep& g bethefunctionof x orcondant.

Solutionof theequatiorns y.e“)dx = Iejpdx qdx,where e[pdx is Integratirg Factor(l.F.)

. ? +px=q,wherep& gbethefunctionof y orcongant.
y

Solutionof theequatioris : x.e[pdy = Iejpdy qdy, where ejpdy is Integratirg Factor(l.F.)
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ASSIGNMENTS

1. Order and degree of a differential equation
LEVEL |
1. Write the order and degree of the following differential equations

NERARNC AN
® (WJ +[&j +2y=0

2. General and particular solutions of a differential equation

LEVEL |

2
1. Show thaty =e* + ax+b is the solution of* % =1
X

3. Formation of differential equation

LEVEL Il
1. Obtain the differential equation by eliminating a and b from the equatiof(gcesx + bsinx)

LEVEL 111
1. Find the differential equation of the family of circles (x - a)? - (y - b)? =2

2. Obtain the differential equation representing the family of parabola having vertex at the origin and
axis along the positive direction of x-axis

4. Solution of differential equation by the method of separation of
variables

LEVEL Il
dy _ dy _ : _
1. Solvedx =1+ X+y+Xxy 2. Solvedx =€’ cosx given that y(0)=0.

3. Solve (L+ xz);ﬂ —x=tan"Xx
X

5.Homogeneous differential equation of first order and first degree

LEVEL Il
1. Solve (x2 +xy)dy = (x2 + yz)dx
LEVEL Il
Show that the given differential equation is homogenous and solve it.
1.(x— y)%:x+2y 2. ydx+ xlog(%)dy— 2xdy=0
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3.Solvexdy — ydx=+/x% — y2dx 4.Solvex2ydx—(x3 +y3)dy=0
5.Solvexdy — ydx = /(X* + y?)dx CBSE2011 6.Solve (y + 3% )dx = X
7. Solvé& dy+(y—x°)dx=0CcBSE2011 8.Solvex dy+(y+2x*)dx =0
6. Linear Differential Equations
LEVEL |
1.Find the integrating factor of the differentba%—y =2x°
LEVEL Il
1.Solv%+2ytanx=sinx 2 Solve(1+ x)gy y=e*(x+1)?
3. Solvexg+ y = xlog x
dx
LEVEL Il
1. Solve;—dy = cos(x+ ) 2.Solveye dx = (y° + 2xe¥ )dy
3. Solvex2 dy = y(X+Y) 4. sove® Py _ !

dx x+1y (2 +)°

dy

5. Solve the differential equati((oH 2y2)& = y;given that when x=2,y=1

Questionsfor self evaluation

dx

2. Form the differential equation representing the family of ellipses having fociaxisxand centre at
origin .

3. Solve the differential equatiotan " y—x)dy = (L+y?*)dx , given that y = 0 when x = 0.

g2
1. Write the order and degree of the differential equ{re%} + _y + sm( dyj =0

4. Solve the differential equation :xeyy dx = \'x? + yZdx

. . . 2
5. Solve the differential equation : x Io%% +y= ;Iogx .
6. Solve the differential equation *dy + (y* + xy) dx.= 0, y(1)=1
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X X
7. Show that the differential equati@ye” dx + [y —2xe” ]dy =0is homogeneous andfind its

particular solution given that y(0) = 1.

8. Find the particular solution of differential equation

% +ycotx = 2x + x cotx, giventhat y(gj -0.
X
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