Time Allowed : 3 Hours

MATHEMATICS

Paper—1I: (Advanced Calculus—1I)
Maximum Marks : 30

Note: Attempt five questions in all, selecting at least two from each Unit. All
questions carry equal marks.

1. (a)
(b)

2. (a)

(b}

3. (a)
(b)

4. (a)

(b)

UNIT -1

' iy
Show that : ~ lim ———— 4 "
(x,¥) - (0,0) (x2 +y4)3 does not exit

Discuss the continuity of the function at (0, 0)

M- a?
_l= ., (x.1)5=(0,0)
J()=1 24,2 ' 33
| 0 » (4,)=(0,0)

Ifz=xytan % , prove that :

ox - dy -7

Ifzis a function of xand§, provethat ifx =e" + ¢V, y = eV —¢V, then
EWEEEWIRETVE G 3.3

Show that f(Xy¥)= sinx +sin y is differentiable at every point of R2,

For ¢ =x2yz4, find the directional derivative of ¢ at (2, 3, 1) in the

directionimaking equal angles with x, y and z-axis. 13
Find eonstants a, b and ¢ so that
- ; ) .
F=(x+2y+az)i+(bx-3y-z)j+(4x+cy+2z)k
is irrotational.
e : 25 = 9F o3z = 9 .
Il A =xyzi+xz®j-y kand B =x"i - xyzj+x“zk » then find :
22 B
)~ (
AL a1, 1,0). -
a‘.z dx” ,
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UNIT-T!

S. (a) IfH =/f(x, y, z) is ahomogeneou : functions of %, y and z of degree

OH 0H 0JH

then: x—d + 7= _ _,
~(b) Use Taylor's theorem to exp and Xy?+3x—2 in powers ofi(x +2) and
(y-1). | » 3,3

6. (@) Ifx=rcoscosgq, y=rsin 0 \ﬁ_mz sin” .and

z=r Sind)\ﬁ—nz sin?® , where m? £ 2= 1, then show that :
o(x,y.z) _ ¥ (m* cos? (p+‘n2 cos>.0)
a(r,e,(p) | \M— m* sinz'(p)(l 2n? sz’nz 0)

(b) Show that the function§ u's X* +x%y +x%z— Z(X+y+z)v=z+Xx,w
= X2 — z*>+ xy — zy\arenot mdependent ofone another. Also find the

relation between them. | 3,3

7. (a) Findthe envélope bfthe family of lines x cos’0 +y sin’6 =a, 0 being
the parameter. | '

(b) Find theevolute of the parabola y- =4ax regarding it as an envelope

of‘itsinormal. | S 3,3

8. (a)~_Fine the maximumand minimum values of the function :
f(x, y) =sinx +sin y +cos (x + )
(b) Let/: R® — R be defined by f(x, ; z) = xyz. Determine x, y, z for
maximum offsubJect to condltlon xy+2yz+2zx=108. 3,3
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