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NCERT Class 12 Maths, Solutions

Exercise 9.1

Determine order and degree (if defi.ned) ofiﬁfferentlal equations
given in Exercise 1 to 10:

d* N
1. EZ +8in () =0 Ry
vt/
Sol. The given D.E. is F +hgin y” =0
x

The highest order denvatlve present in the differential equation
4 $n v
. y . b,
is — and its order is 4.
dx*

The given differential equation is not a polynomial equation in
derivatives ('.© The term sin y”’ is a T-function of derivative y"”).
Therefore degree of this D.E. is not defined.

Ans. Order 4 and degree not defined.
2. ¥ +5y=0
Sol. The given D.E. is y" + 5y = 0.

d
The highest order derivative present in the D.E. is y’ [ dfc) nd

so its order is one. The given D.E. is a polynomial equation in
derivatives (y” here) and the highest power raised to highest order
derivative y’ is one, so its degree is one.

Ans. Order 1 and degree 1.
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3.

Sol.

Sol.

Sol.

Sol.

ds\' d?s
[dt] + 3s F =0

d?s

P

i _ (dsY
The given D.E. is @l 3s
. .. . o d%s .
The highest order derivative present in the D.E. is a2 and its

order is 2. The given D.E is a polynomial equation in derivatives

s
and the highest power raised to highest order derivative el is

one. Therefore degree of D.E. is 1.
Ans. Order 2 and degree 1.

2 \2
y b,
dx2 + cos dx =

dx? dx
The highest order derivative present in the differential equation
dZ
is — and its order is 2.
dx?

. [ dy
The given D.E. is | 55| +cos |5 | =0.

The given D.E. is not a polynomial equation in derivatives

dy . ¢ ... dy
(. The term cos g 82 T-function of derivative dx ).

d
Therefore degree of this D.E. is not defined.
Ans. Order 2 and degree not defined.

d2

——g =cos 3x + sin 3x

dx
%y

The given D.E. is Pl cos 3x + sin 3x.
X

dZ
The highest order derivative present in the D.E. is d732) and its
X

order is 2.
The given D.E. is a polynomial equation in derivatives and the

2 2.\
: : . d’y ’y | .
highest power raised to highest order —5 = | ——3 | 1is one, so
dx dx

its degree is 1.

Ans. Order 2 and degree 1.

Remark. It may be remarked that the terms cos 3x and sin 3x
present in the given D.E. are trigonometrical functions (but not
T-functions of derivatives).

d
It may be noted that [00535] is not a polynomial function of

derivatives.

(yr//)Z + (le)S + (yf)4 + y5 =0

The given D.E. is (y”)2 + (¥ + (¥)* + % = 0. (D)
The highest order derivative present in the D.E. is y”” and its
order is 3.



10.
Sol.

11.

The given D.E. is a polynomial equation in derivatives y”’, y” and

y” and the highest power raised to highest order derivative y”’ is
two, so its degree is 2.

Ans. Order 3 and degree 2.

R ylll + 2yf/ + yf - 0
Sol.

The given D.E. is y" + 2y” + y" = 0. (D)
The highest order derivative present in the D.E. is y””’
order is 3.

and its

’

The given D.E. is a polynomial equation in derivatives y’”’, y’
and y” and the highest power raised to highest order derivative

17

y””’ is one, so its degree is 1.
Ans. Order 3 and degree 1.

.y +y=e’
Sol.

The given D.E. is y" + y = €". @)
The highest order derivative present in the D.E. is y’ and its
order is 1.

The given D.E. is a polynomial equation in derivative y’. (It may
be noted that e* is an exponential function and not a polynomial
function but is not an exponential function of derivatives) and the
highest power raised to highest order derivative y’ is one, so its
degree is 1.

Ans. Order 1 and degree 1.

LY+ () +2y=0
Sol.

The given D.E. is y” + (y)> + 2y = 0. (D)
The highest order derivative present in the D.E. is y” and its
order is 2.

The given D.E. is a polynomial equation in derivatives y” and y’
and the highest power raised to highest order derivative y” is
one, so its degree is 1.

Ans. Order 2 and degree 1.

Y +2y +siny=0

The given D.E. is y” + 2y’ + sin y = 0. ..(0)
The highest order derivative present in the D.E. is y” and its
order is 2.

The given D.E. is a polynomial equation in derivatives y” and y’.
(It may be noted that sin y is not a polynomial function of y, it
is a T-function of y but is not a T-function of derivatives) and the
highest power raised to highest order derivative y” is one, so its
degree is one.

Ans. Order 2 and degree 1.

The degree of the differential equation

3
d* dy Y d
[dx:;] + (dz] + sin [d::c] +1=0is

A 3 B) 2 o1 (D) Not defined.



Sol. The given D.E. is

3
(4] on (8] -
2| tlge] TS g t1= (2
This D.E. (i) is not a polynomial equation in derivatives.
. (dy). . . . dy
» sin| = |is a T-function of derivative —=
{ i (dx)l uncti vativ dx}

Degree of D.E. (i) is not defined.
Answer. Option (D) is the correct answer.
12. The order of the differential equation

d? d
2x2 K‘Z -3 ﬁ +y=0is
A) 2 3B)1 © o (D) Not defined
d? d
Sol. The given D.E. is 2x? ch%/ -3 dii +y=0

The highest order derivative present in the differential equation
2
is —5 and its order is 2.
dx?

Answer. Order of the given D.E. is 2.





