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( Differential Equation )
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Pass Marks : 28

Time : 3 hours

The figures in the margin indicate full marks
Jor the questions

UNIT—I |

1. Answer the following questions : 1x2=2

(@) Define exact differential equation.

(b) Define Clairaut’s equation.

Answer either (a) and (b) or (c}.and (d) :

2. (a) Prove that the necessary condition for a
differential equation Mdx + Ndy =0 to be
exact is that

oM ON
oy - Ox =
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(2)
(b) Solve the equation y=xp+flp) where
-4y 3
dx
Or

(c) Show that the equation
(¥ +)cosxdx+ e¥sinxdy=0

is exact and hence solve it. 3

(d) Solve p?+2px+py+2xy=0, where

_dy 3
p .
Answer either (a) and (b) or (c) and (d) :
3. (a) Solve
(x* +y°)dx - xy?dy =0 3
(b) Explain the method of solving the
differential equation of the form
dy
— N = — 3
y=flx P, p o
Or
(c) Find the integrating factor of the
equation (x? +y? + xjdx - xy dy = 0. 2
(d) Solve
2_4 dy
+ pxX = x, =t 4
y+px=p p dr
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4. Answer the following questions -

(a)

(b)

5. (a)
(b)

6. (a)
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(3)

UNIT—11

Define Wronskian of n functions.

State the basic theory of linear
homogeneous differential equation.

Define linearly  dependent  and
independent set of functions. Prove that
e*, e* and e?* are the linearly
independent solution of

d’y _,d% _dy

—=2_2% 3 +2y=0
d® dx? ax Y
Hence write its general solution. 2+4=6
Or

Write a differential equation of second

order in non-homogeneous form. Also
solve the equation

dzy = dy x = L
—"_+D'—76 =€ o = :7
2,795 +0y v0) =5 y'0)

2+4=6

Prove that the two solutions of the linear
differential equation y"’(x)+ Py’(x) + Qy =0
are linearly dependent if and only if
their Wronskian vanishes identically,
where P, Q are either constants or
functions of x alone.

1x2=2

6
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(4) (5)

2
or (i) d_gJ,gx&_l_ =,
dx
(b) Given that “
= jd whe =0,y= ay _
ex,eS)tande nx=0y 3anddx0
are all solutions of Or
d3y_6£1_2g+5ﬂ/_+12y=0 (b) Solve
il d*y 5
Show that they are linearly independent __dx2 +n?%y =secnx
i al —o < x <0 and write the .
oo t}:z:llzzt:vtion 6 using the method of variation of
B . parameters. 6
UNIT—III 9. (a) Discuss the method of solving a second
order differential equation by variation
7. Answer the following questions : 1x2=2 of parameters. 6
Or
(a) Find complementary function of the () Solve the following sqzttons - sxome

given equation : .
(i) (D? -2D +5)y =10sin x

(ii) (D-2)%y=x2e2x

(D? + a2)y =cosax

(b) Find particular integral of the given
differential equations :

UNIT—IV
D?*+D+1)y=e*
10. Answer the following questions : 2x1=2
) (@) Define total differential equation.
8. (a) Solve the following equations : 3x2=6
- d2y (b) How many arbitrary constants will have
) 2 +4y=e"+sinox if a linear differential equation is of n-th
order?
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(6)

-Euler equation.
. wn Cauchy . .
11. (a) X/l':;e sgﬁve the differential equation

(x2D? - xD +2)y = Xlog X ++4=6

Or

(b) Write down the condition for the
integrability of the equation
Pdx + Qdy + Rdz=0. Hence solve the
differential equation

(yz +2x)dx + (zx - 22)dy + (xy - 2y)dz =0

2+4=q
12. (a) Solve the following equation : 3x2=6
. dx dy
—_— ; — =WwXx
O
d dz
(i) Y

x4 -2%) Y -x)  2Ax? -y
Or

fb) Reduce the equation

d?y
(1+x)? :ix—g+(1+x)%+y=4coslog(l +X)

into Cauchy-Euler equation form and
hence solve the equation, 2+4=6

J9/2153 { Continued )
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(7))

UNIT—V

13. Answer the following questions : 1x2=2

fa) Find order and degree of the partial
differential equation

& = +E
ox? dy

(b) Whether the following second-order
partial differential equation is linear or
not :

2 2 2
J u_48 u+4a :=0
Ix? 0y gy

(Write yes or no)

14. (a) Form partial differential equations by
eliminating arbitrary constants : 3+3=6

() z=ax+a’y? +b
(W) z=(x-a? +{y-b?
Or

(b) Form partial differential equations by
eliminating functions f and F : 3+3=6

(i) Yy=flx-at)+F(x+at

(i) z=fix* -y?)
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( 8)

15. (a) Form a partial differential equation by
eliminating function f from

z=e®™* f(ax - by)
Hence find its order and degree. 4+2=6

Or

(b) Form partial differential equation by
eliminating A and p from

| z = AeP! sin px

Also find its degree and order. 4+2=6
‘ * K K
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