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Advanced Calculus
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lnstructions to Candidates :

2. Answer sheet should be written with blue ink only. Graph or
diagram should be drawn,with the same pen being used for
writing paper or black HB Pencil.

3, Students should note, no supplement will be provided.
4. All questions are compulsorY.
5. Figures to right indicates full marks.

1. Attempt any eight of the following.

a) Show that repeated

exi$t but unequal.

limits of f (x,y) =ffi*hen(x,y)-+(o,o)

b)

c)

d)

Define Differentiable function.

State Taylors theorem for a function of two variables.

.2 fX
Evaluate I- J (x+2y)dydx

10

u2 -rr2e) lim ^d 'a along Y = mxis
(x,Y)-+(0,0) X-+Y-

fl lf u = ,;n-r[*2 * 
y2 li, , norogeneous function of degree' t x+Y )
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g) lt Zis a homogeneous function of degree 3 in (x,y)then

Oz Ozxa*-t w.=-' i) 3z ii) 2

iii) 1 iv) z

h) f(a,b)is minimum if 

-.

i) A>0 andr>0
iii) a<0

i) Define Double lntegral

l) lf t( x, y ) is defined in some neighborhood of (a, b) and fx is

continuous at (a, b) and fy (a, b) exists then prove that f is differentiable

at (a, b).

ii) Using differentials, find the approximate value af (5.12)2 (6.85) -3{6.S5)

XV 2 2n
f (x,v) ,x2 +y2 *o

iii) Show that - ' x' +Y'
-0 ifx=y=0

is not differentiable at (0, 0).

b) lf u=f (y- z,z-x,x-y)thenprovethat

3. Attempt any two of the following.

i) state and prove Euler's theorem for the homogeneous
functionf(x,Y).

ii) tf z=tan-1(x/y) and X=u"t-vt y=u-v showtn"t ffi.

iii) lf u=sin-1 J+Y-' 4x +Jy
?u 0u 1.

then provethat xfr *Y;= jtanu.

ii) A>0 and r< 0
iv) A=0
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4.. a) Attempt any two of the following.

i) State and Prove sufficient condition for the minimum value of
the function f(x, y).

ii) Expand the function
f (x,y )=x2+xy- yzbyTaylors theorem in powers of

iii) Find the minimum and maximum distance frorn the origin to the eurve

5x2+6xy+5y2=8.

b) Explain working Rule to determine extreme values of the functlon.

5. i) Evaluate

II, V t x + y ) d x d y where R is the area betwb€n y = x 2 and y = x,
H

ta? ClXdVdZu) Evaluate ff F-qxlyg+over the region
".(x+y+z+1)"

x)0,y>0,2> 0,x+y+z<1.

ORvt\

Using triple integration, find the volume of the sphere of
radius a

Evaluate

JJxydxdyoverthe rectangle bounded byx = 2,\= 5, y = 1,y =2.
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i)

ii)
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