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MATHEMATICS PAPER - I : MTH - Ztt. Advanced Calculus
(New) (23tts)

P. Pages: 3

Time : Two Hours Max. Marks:40

lnstructions to Candidates :'1. Do not write anything on question paper except seat No.2. Answersheet 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
pencit.

3. students should note, no supplement will be provided.4. Allquestions are compulsory.
5. Figures to right indicates full marks.

1. Attempt any eight of the following.

a) Evaruate 
r*,vtr5,to,., 

]*at)

8

s)

b) finO S when z=*y2 **2y, x=at2,y =2a1.

c) State Maclaurins theorem for f (x, y)

ab
d) Evaluate I Jt*' + Y2) dxdY.

00

r,
e) u = tan-1 4+ is homogeneous function of degreex-y

lf f(x, Y) = x2+xy-y2 then fxy (1, -Z) =

Stationary points of the function u (x, y) are obtained by
i) ux=0
iii) ux=0anduy=g

ii) uY=0
iv) None of these
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duJ
+ v- - - 
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a)

i5ut - 108

h)" f(a, b) is maximum if

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

ii) A>0andr<0
iv) A= 0

i) Find critical point of the function f(x, y) = 3x2y -3x2 -3y2 +y3 +2 '

j) DefineAbsolute and Relative Maximum.

Attempt any two of the following.

i) Let f (x, y) be a real valued function defined on a neighbourhood of (a, b).

lf f is differentiable at (a, b) then

1) f is continuous at (a, b)

2) fx(a,b) and fY(a, b) exist'

ii) Using differentials, find approximate value ot (3.9)2 (2.05) + (2.05)3 .

2 -.2

lii) Let f(x,y) = *, (x, y) + (0, 0) f (0, 0) = 0 then prove that
xt +y'

fxy (0, 0) = fyx(0, 0).

Let z= f (u,v) where t)=2x- 3y and V = X*2y Provethat

0z Az ^02 Az
-v-0x ey av 0u

Attempt an'y two of the following.

i) State and prove mean value theorem for the function f(x,y)'

ii) Verify Euler's theorem for the function f(x,y) = x3 + y3 -3xzY .

b)

3.

1

iii) tf u = =in-r Ix2 
*2xylb ,n"n showthat' t ''/x-Y I

0u

0x
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4. a) Attempt any two of the{ollowing.

32
ii) Evaluate J J

Y=0 x= 0

rFul - 166

6

i) State and prove the necessary condition for extreme values.

ii) Expand *3 * y3 + xy2 in powers of (x - 1) and (y -2).

iii) Discuss the maxima and minima of the function t) = x2 ny2 *? n
x

Write Lagranges method of undetermined multipliers

i) Using double integralfind the area of the circle xz +y2 =s,2.

2

v

b)

5. a)

2

8

1

I
Z=0

(x+y+z) dzdxdy

ii)

OR

a.x
rvatuate [ [ ^* -dxdy.

d ,i" x'+Y'

Find the volume of the region bounded by the coordinate planes and the

plane x+y+z=1.
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