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1. Choose the correct answer from the following
alternatives in each question : 1x8=8

is

Jim S2X
(a) x=-0 X

i) O
(i) 1
(ii) -

(iv) None of the above
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(b)

(c)

(2)

A function f(x) is said to be continuous
at x=q, if

(i) lim f(x) exists
(i) f@ exists

(i) lim f(x)=f(a)
(tv) lim f(x) # f (a)

If z= f(x, y) be a homogeneous function

of x, y of degree n, then the value of
0z .

mlnM—Hz
(i) nz
(iii) n

(iv)] z

(@) The value of the integral Iuvdx is

20P/505

(i) ufvdx+_[[-i—l:-f vd.x]dx

(i) ufvdx—j[—j—x%fvdx;dx

(iii) vjudx+j[ _[vd.x e
ks

(iv) vjud_x I J'de dx

( Continued )



(e)

(9)
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The

)
(%)
(iii)
()

(3)

value of _‘;2 _[;y ydydx is

3

5
7
9

y=Acosx+Bsinx is a solution of the
differential equation

(i

(i)

(i)
()

—~ =-Asinx+Bcosx

dy
dx
d2y

— < =_Acosx—-bsinx

dJ62

d2y e
__dx2 +y=0

All of the above

The differential equation Mdx + Ndy =0

is exact if and only if

oM _oN
dx dy
82M=82N
oy? 9x?
M _ v
d ox
azMza?N
ax2 y2
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(4)

(h) The equation of the form
dy n
ZXed =
T iYn Y

is called

(i) Clairaut’s equation
(ii) Bernoullis’ equation
(iii) Cauchy’s equation
(iv) None of the above

2. Answer the followirlg : 2x8=16
(a) Find : :
1 Vi+x-1-x
im —— -~ %
x—0 X
() 1f u=—— and v=x+y, then find
xX+y

e

(c) Define singular point of inflexion of
function.

(d) Define Beta function and Gamma
function.

(e) Prove that
[[* flde=0or 2f" f(xdx

according as f(x) is an odd or an even
function of x.
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(S)

() Write the general form of the first-order
and first-degree differential equation.

(g) Write the general form of total or single
differential equation in three variables
X, Y, 2

(h) Find a partial differential equation by
eliminating a and b from

z=e:;uc+!::y+(:.:2-!-b‘2

3. (a) (i) Define continuity of a function at
the end points and write the
properties of 2 continuous
function. 3+4=7

(i) Show that the function defined by

= (l+2;c)%‘ , for x#0

for x=0

is continuous at x=0. ' 3
Or
() () If u=e'¥*, then show that

3
aa ua - (1+3xyz+ X2y’ 2%)- eV
dxdyoz 5

(i) State and prove Euler’s theorem of
homogeneous function. 5
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(6)

4. (@) (i) If x=a(cos0+08sin6) = and
' 2
y=a (sin0-0cos6), then find ﬂ 5
d \ .- . dxz_
(i) State and prove the Leibnitz
theorem for nth derivative of the
product of two functions. 5

Or

(b) (i) A random sample of size 400 is to
be collected from two villages A and
B for a socio-economic survey. The
cost of collecting m units from A
and n units from B is given by the
cost function

fim, n)=3m2 + mn+2n2 +250

Use the method of Lagrange’s
multiplier to determine m and n in
such a way that the cost of
collecting data is minimum. 5

(i) Define Jacobian of function of two

variables. If X =rsinfcos¢,
y=rsin@sing, z=rcosB, ‘then
show that *

d

YA 2gine

a(r, 8, ¢) 2+3=5
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(7)

5. Answer any three of the following : 5x3=15
(@) Evaluate :

it
E log sin xdx

(b) Find :
logx (lOgY x+y
Ik [5e ¥ aydx

(c) By using the transformation x+y=u,
y=uv, show that

: y
1 fl-x Xty 2 1 &
jo i e dxdy—:q-[e 1)

(d) Change the order of integration and
evaluate the integral

-y
j;" j: %—dxdy

(e) Derive the following relation between
Beta and Gamma functions :

[mIn
B(m n)=
Im+n
1] Prove that
= m;-l n+1l
Tl %] m mn = 2
Esm Ocos” 0 _._mﬁ
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6. Answer any three of the following :

(@)

(b)

(c)

(d)

(e)
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(8)

What is exact differentia] equation?

Write the necessary and sufficient
condition for the ordinary differential
equation to be exact.

What is homogenous linear differential
equation? Discuss the working rule for

solving a homogeneous linear
differential equation.

Solve :
dy
+y+1) = =1
(x+y+1) z

Solve :
(D? -2D +1) y = x2e3%
Solve :
W+2de+dy+dz=0

Write the general form of Clairaut’s
equation. How to solve such equations?

What is Lagrange’s equation of linear
partial differentia] €quation of order
one? Discuss the working rule for
solving the Lagrange’s €quation. Solve
the following differential €quation by
Lagrange’s method -

Y?p+xyq = x(z- 2y

( Continued )

4x3=12

3+3+3=9



(92

Or

(b) What is non-linear partial differential
equation? Write different forms of first
order non-linear partial differential
equation. Solve the following differential
equation by Charpit’s method :  2+3+4=9

zZ= px+qy+p2 +q2

* & &
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