CHAPTER 9: Differential Equations

Order and Degree of a Differential Equation, General and Particular
Solutions of a Differential Equation

6. (d), as equation cannot be represented as

. 2, as there are two arbitrary constants and
we have to differentiate twice.

. One, as there is one arbitrary constant.

. Three, as equation cannot be represented
as polynomial of derivatives.

. (b), as degree p =1 and order g = 3
L 2p-3g=2-9=-17

. (c), as differential equation is

4228

Exponent of highest order derivative
is 3.

a polynomial of derivatives.

7. (b), as centre is arbitrary (A, k), two

10.

arbitrary constants so we have to
differentiate twice to eliminate 4, &
.. order is 2.

False, as equation can be written as

dy "

(x+ EV—) . Further it can be
dx
written as a polynomial of derivatives.
Degree 1

Degree 3.




Order of differential equation (m) = 3

Degree of differential equation (n) = 2

: . dy
12. Highest order derivative 1s = Hence,

order of differential equation is 1.

Equation cannot be written as a polynomial
in derivatives. Hence, degree is not
defined.

Formation of a Differential Equation Corresponding to A given Function

13. (c), as general equation of line through
origin is

=mx = —=m
4 dx

Substituting in (i), we get

y=-§’v;-x = xdy-ydc=0

14. Consider y =ae™*®

On differentiating both sides, w.r.t, x, we get

% = abe™** = by ()

Again differentiating w.r.t. x, we get

5

dv
F b.ﬂ (i)
a7 dx

From (i) and (ii), eliminating b, we get

dy dy )2 . ;
== ired equation.
r— ( as required equation

15. General equation of parabola is y* = 4ax

(1)
Differentiating, we get 2yy’ = 4a
- Y =2a
Substituting in (i), we get }* = 2x3y".

16. X = day
= x=4g =
= x’ -2y = 0isthe required equ;ztion.

.
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Solutions of Differential Equations with Variables Seperable

1 _1 & dy _ s
17. - +Cas— =¢""V=¢"-¢
X —e yas—-=e e”
= e’dy=e
— —e’=é—eh+C
18. J'eyafv - f(e’+.r3)dx
4
— ey=e’+-’%ﬂ+C

=2 log || = loglsec x| + log C

= yv=Csecx ()
Given y=1Lx=90

=2 1=Csec0

= C=1

". solution is y = sec x

20. f(2—_v)atv - f(nl)dr

[from (]

i1s the required solunon.



