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GSM/D-21 887
ADVANCED CALCULUS
Paper—-BM-231
Time Allowed : 3 Hours] [Maximum Marks : 27

Note : Attempt five questions in all, selecting one question from each Unit.
Question No. 1 is compulsory.

Compulsory Question

1. (a) State Rolle’s Theorem. 1
. 821/! ou . xy
(b) Find —5 and — for functionsu =e". 2
Ox oy
(c) Examine for extreme value f(x, y) = 3x - y2 +x at (0, 0). 2

(d) Find the equation of tangent line at the point # = 1 to the curve

x=3+1, y=—l‘2, z=3+7. 2
UNIT-I
2| , X #2
2. (@ If fi)=4 2 , find whether
1 >, x=2
f1s continuous at x = 2. 2%

(b) Prove that the function f(x) = 2 +3x — 4 is uniformly continuous

on [-2, 2]. 2%
3. (a) Examine the applicability of Rolle’s theorem for the function
f)=( —4x+3) e in[1, 3]. 2%
1/x
(b) Lim (l‘an x) 21
x—0 X
UNIT-IT
. xy2
4. (a) Show that the function (x,}%l)I{(l),O) m
(x,y) # (0, 0) is discontinuous at (0, 0). 2%
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(b)
5. (a)
(b)
6. (a)
(b)
7. (a)
(b)
8. (a)
(b)
9. (a)
(b)
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If u=sin l L il o ] , prove that
&u ou u  tanu 1
2 2 2 2/2
X — + 2x + = 13 + tan u).
ox° 4 Ox0y g oy 144 ( )
2
g 2 2 how th 0z Oz nr 0z Oz oy
+y)=x + that | == —— | = -—-—.
(x+y)=x +y,show tha ox oy ox o 2
Expand ¢ cosy in terms of x and y as far as terms of third degree. 2%

UNIT-III

If f: R° — R be a function such that both fx and fy are
differentiable at a point (a, b) of the domain, then prove that

finta, b) = fyx(a, b). 272
Show that function f{x, y) = Vx*+ y* is continuous at point (0, 0) but
fx, fy do not exit at (0, 0). 2%
Find the values of x, y, z for which

Sxyz
x+2y+4z
1s maximum given that xyz = 8. 2%

Find the extreme values of the function x~ + y2 + 7 subject to the
condition xy + yx + zx = 34’ 2%
UNIT-IV

Find the osculating plane at (x,, y,, z,) curve of intersection

. 2 2 2 2 2 2
cylindersx +z =a ,y +z =b". 2%

Find the curvature and torsion of the curves x = a cost, y = a sint,

z = at cota.. 2V,

[77)! 7—)!' ’/—)m]

Show that t = 2Y,

Find the unit normal vector to the surface 2xz° — 3xy —4x =17, at the
point (1, -1, 2). 2%



