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Answer five questions, taking one from each unit.
UNIT-1
1
1. (@) If f(x)= ei - , does the £1_r)r3 f(x) exists? Give reasons.
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(b) Define total differentiation. If f ( ] , then prove that

X
y
du du du

X—+y—+z—=0 2+4=6

dx dy dz
(c) Find the n® differential coefficient of x* cos3x .

2. @ If f(x+p)=f(0)+ f(»)x,yeR and f(x)=x"g(x);g(x) is
continuous, then find f”(x).
(b) Evaluate limllxi by L’ Hospital’s rule.

X—>0 7x

3 3
(c) IfU =tan™ xry , then show that xa—U+ya—U =sin2U .

xX—y ox oy
(d) Prove Euler’s theorem for homogenous function.
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UNIT-1I

3. (a) Evaluate any two of'the following: 2x2=4
I n 1 x? x+y
i [ ]ycosxydrdy G [[ [ @x—y—2)dzdydr
00 00 0

log8 log y
(iii) j J.e”y dxdy

1 0

n

(b) Prove that J. e dy = ) wheren >0 and ¢ >0. 5
a
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1 x
(c) Change the order of integration and evaluate I I (2x—y—3)dydx .

0 x2

5
4. (a) Evaluatethe following: 1'2%2=3
. -5 .
0 T > (i) B(3,2.5)
(b) Evaluate any two of the following: 2x2=4
() [xe ™ ax @) [ [ ydvdx
0 0 0
oaxt (l—xﬁ)
(111) -[424611)6
o (1+x)
(c) Provethat B(m+1,n)+ B(m,n+1)= B(m,n). 2
. . 1-x"—y°
(d) Transform to polar coordinates and integrate _[ _[ ———dxdy,
I+x"+y
the integral being extended over all positive values of x and y subject
to x> +y° <1. 5

UNIT-11I

(a2 —bz)cose .
5. (@) Ifa>b>0and f(0) =—~——, then find the maximum
a—bsin®
valueof f(0). 6



(b) Define Jacobian transformation. Find the Jacobianof y,,y,,...,», ;

being given
V=X (1 - X, ) Yy = XX, (1 - X, ) peers Vi =X XX, (1 -X, ) ,
VY, =XX,..X, 5
(c) Describe the method of Lagrange’s multiplier. 3
. (a) Find the extreme values of the function f(x, y) = x> + y* subjectto
the constraint x> —2x+ y* -4y =0 6
b) fu=x"+y*+z>,v=x+y+z,w=xy+ yz+zx then show that
the Jacobian J = M vanishes identically. 4
0 (x, v,z )
(c¢) Find the maximum value of the function f'(x) = (lj 4
X
UNIT-1V
. (a) Find the differential equation corresponding to the family of curves
y=c (x —c )2 2
d
(b) Solve: y—x—yza(y“r@j 2
dx dx
(c) Solve the differential equation reducible to homogeneous form:
(2x—y+1)dx+(2y—-x—1)dy=0 2
(d) Solve the linear differential equation:
dy
X (P =1)=+x(x*+1)y=x" -1
(7 =t) (1) 4
dZ
(e) Solve the linear differential equation: i} +9y =sec3x 4
x
. (a) Find the differential equation of all the circles
(x—h)2+(y—k)2:c2. 3
(b) Solve: (1+x* )dy+(1+y*)dx =0 2
(c) Solve the homogeneous differential equation:
xzydx—(x3+y)3 dy=0 3

_3.



(d) Solve the Bernoulli’s equation: x % +y=y"logx 3
X

(e) Solve the first order equation: x*p* +3xyp+2y° =0 3
UNIT-V
9. (a) Form the partial differential equation by eliminating a, b from
Z:axey+%azezy+b 3
(b) Solve by Lagrange’s method: (mz —ny) p+(nx—Iz)q =(Iy — mx)
3
(c) Solve by Charpit’s method: ( P +q’ ) y=qz 4
2 2
(d) Solve the linear equation: —-— =COSXCOS2y 4
ox”  OxOy
10. (a) Form the partial differential equation by eliminating a, b from
z=ax+by+a’*+b 3
(b) Solve the nonlinear equation: p (1 +q° ) =q(z—a) 3
(c) Solve: xg° = px+qy+z
2 3
(d) Solve: a—f ) af =26 +3x7y 4
ox ox“ 0y




