(b)
6. (a)
(b)
7. (a)
(b)
J-52463

Expand xzy +3y-2 in powers of (x — 1)
and (y+ 2) using Taylor's theorem upto
third degree terms. 4

Unit I

If (a,b) is a point in the domain of
definition of a function f such that :

(1) f1s continuous at point (a, b)

(1) fy exists at point (a, b),

then f is DIFFERENTIABLE at point
(a, b). 4
Give an example of a function f (x, y)
for which f5,(0,0)# f,,,(0,0). 4

Show that of all triangles inscribed in a

circle, the one with the maximum area is
EQUILATERAL. 4

Find the maximum and minimum values
of x? + 32 + 22, subject to the conditions

ax2+by2+czzzl and lx+my+nz=0.
4
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Note : Attempt Five questions in all, selecting one
question from each Unit. Q. No. 1 is
compulsory. All questions carry equal marks.

Compulsory Question

1. (a) Differentiate 2¥"* with respect to x. 1

(b) State FEuler's theorem on homogeneous

functions. 1
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(©)

(d)

(e)
6y

(b)

3. (a)

J-52463

Define implicit function with example.
1%
Evaluate : 1'%

. l—cosx
Iim 7
x—0 4x

What are Serret Frenet Formulae ? 1%

Find the unit normal vector to the

surface : 1%
Ax—-4y+7z+3=0
at the point (-1, 2, 3).

Unit 1

Using €—8 definition, prove that cos® x

1s a continuous function. 4

Verify Rolle's theorem for the function

f(x):(x2—4x+3)e2x in[1,3. 4

State and prove Taylor's theorem with

Lagrange's form of remainder. 4

(b)

(b)

Evaluate : 4

- 1/x
lim (—— tan ! x)
x—o0\ 2

Unit II

Show that the function f defined by :

3 3
X =)
, x,y)#(0,0
Floy)=13Tey? (x. y)#(0,0)
0 , (x, ¥)=(0,0)
1s continuous at (0, 0). 4
If ,, = Y +x*, prove that : 4
0%u 3 0%u
dyox  dxdy
If 33 _3ax?+x> =0, prove that : 4
dzy 2a°x?
2 5 =0
dx y

(2-56-11-0321) J-52463 3 P.T.O.



8. (a)

(b)

Unit IV

Show that the tangent at any point of the

curve whose equation referred to
rectangular axes are x =37,y =312,
- =243, makes a constant angle with the
line y=z-x=0. 4
Find the osculating plane at (x;, y;, ;)
on the curve of intersection of cylinders

2 2 2

Find the equation of OSCULATING sphere

and OSCULATING circle at (1, 2, 3) on the

curve 8

J-52463

x=20+1,y=31"+2,z=4 +3

9.

(a)

(b)

Unit IV

Show that the tangent at any point of the

curve whose equation referred to
rectangular axes are x =37, y=3t>,
- =243, makes a constant angle with the
line y=z—x=0. 4
Find the osculating plane at (x;, y, z;)
on the curve of intersection of cylinders

2 2 2

Find the equation of OSCULATING sphere
and OSCULATING circle at (1, 2, 3) on the

curve 8

x=20+1,y=31"+2,z=4 +3
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