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Time : 3 Hours Maximum Marks - 80

Nete : Attempt Five questions in all, selecting one

question from each Unit. Q' No. 1 is

compulsory All qu«,stlons carry equal marks,

- (a) ~Define Dlscommmty of s uecond kmd of a

function at a point with ﬁxample. 2
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(b) . Evaluate : A,

l(, X
hm LNy
| x—)oo x '
(©) Show that o he 9B e 9
lim f(x 0
(x,y) —>(0,0) - .‘y)
Where

ey
(d) Fmdthe first order» partial derivatives of
' bg(xz‘erz)';f 2
(¢)  Show that fx}; is not continuous at (0, 0) '

where : 2

e y)_{4(x +y )log(x +y? (x, ) # (0,0)

0 s (xy)z(()())

M If u= x(l y) and v= xy then find
ou,vy) | -
8(x,y) 2
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(2) To show that : -2

B(m, n) =P(r,m)

(h) Evaluate the integral : 2

j ; j (;C ﬁﬂﬂ) f (x; v, 2)didydz

where f(x,y,z)=1
Unit I

2. (2Y7 Prove B that the | function ~
| f(x)=2x%+3x—-4 15 uniformly
‘continuous on [-2, 2]. 8

67 Verify Lagrange’s mean value theorem

S ——.

for the function F(x)=425-+2 in
[-3, 4.
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3, (a) Show that for every value of x
' 3 5
X X .
e T s bedden 8 'i. ‘_

simx = X-— 31 51

x2n -1 x2n' U _
(=)™ 1(2n o (=1 (zn)!smﬂx, 0<06<1.

(b) Show that :

ex 112

1/x
—e+———ex .
lim (l+x), ‘e 224 __e
x—0 | x3 16 '
. UnitTE

4. Let 7:R% s R be defined as : 8

9 x; ¢ )
fCepy)={x*+y* %

.0 ., (%) =1(0,0)
Show that -

lim X
SN

does not exist.
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x+Yy

| If u=sin"!——2—,

prove that : 8
(W) 6x ay 59 anu
2 2. 2
(ii) x> g g O u y2_a__ =
| ;sinuCOSZu
> 4cos> u

5. (a) Expand":ex cos y in terms of x and yas .
far as terms of thlrd dégree." he 8
(b) - Show that at the point' of contact,» where
the cufves - (x y) = 0 and d(x, y) 0
of a¢ of 6¢

A A Ay Ay 8

touch, oxdy Oy B
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. 6 (a)

Show that the function. : 8

i 3wk
E—___y_f i (x y);t(O 0)

fy) =g 4y”

1

i1 8 (x »=(0,0)

'1s contmuous and pessesses first order

(b)
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,pamal derlvatwes at origin.

)

Find the volume of the largest rectangular

parallelopiped that can be inscribed in

2y 2

the ellipsoid 5 +2-+Z 21 4
it |

e lShow that the rectangular solid of
max1mum volume that can be mscnbed

in a glven spm,re is wbc | 8

Iff.r1., fyx all exlst m the neighbourh()od

of point (4, b) and Jyx is continuous at

P




‘ the point (a, b), then Jxy (a;'b) also exist

at (a, b) and f, (ab) =f,(a;b). 8
Unitlv ~

8. (a) If u.—:x2—2y, v=x+y+2z,

w=x—-2y+3z ,

show that : | . 8
0LV W) 10544
| T O(x,¥.2) ‘
'(b) Show that : 8
m-1 ‘_ n—-1 :
jlx a x)' dx = : B(m,n)
0 (a+bx)™™" (a+b)".a"
9. (a) Evaluate : '3

j j I (x+y+z)dxdydz over the

tetrahedron bounded by the planes x = 0,
y=0,z=0and x+y+2z=1.
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(b) Using Dirichlet’s theorem, | find
volume bounded by the surface :

2 2 4
X Z
a b C

- 3-62347

the




