ADVANCED CALCULUS -1

Time Allowed : Three Hours]

I i . . [Maximum Marks : 40
Note : The candidates are reclmred to attempt fwo questions each from Section A and B ca
marks each and

ing 7.5
he entire Section C consisting of 10 short answer type questiongr%ar%ying
1 mark each. )
Section - A |
1. (a) Compute f (0,30) and f}_‘ (0, 0) for the function
Xy
——: (x,y)=(0,0
f(x,y)={x+y’ (0.0)
0 ;  otherwise
Also discuss the (ominuij of f and f_ at (0, 0). 4

sin| 52— | if(x,y)#(0,0)
() Iffx,y)=] %Y .
: otherwise

Also evaluate fi (0, 0) agld f (0,0). If continuous at the origin. 3.5
2
X y z
+
2. @ If a2+u+b2+u ¢ +u

&) (&) (25 4

! ) = x* + y2 + 10 nearest to_the plane +2y — z = 0. lgse
(b) E“gghg.sp%'gﬁ]gg t‘g‘%,ﬁﬁﬂfﬁg"mﬁnim’hm Value of x* + y2 + 2 subject to thé conditions ;
x§y§z= land xyz+1=0

=1, prove that :

12 4y 2
= a|&=——=1 , Prove that
3. (a) IfZ = cosec ‘[xua Ly ‘
] .
S 2 13+tan" u 35
X*Z oy +2XyZyy +Y Z,= 124 tan u. .
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(b)

By changing the independent variables uand v to x and y using X=ucosa-—v sinu, y=

u sin o + v cos how tl talz+azz fi azz 0z
a, show ——+t—
ha EYRPY! transform to axz ay ; 4

(a)  Obtain the second order Taylor scries approximation of the function f (x, y) = xy? cos

X— a<b8ult the point (1, 1). Find the maximum absolute error in the reglon Ix "1} <6
(b) fV=r =x1+y +22h

VoV T V< my(m k) ?’P show that : 3.5

Section - B

: ’ 2
(a) Evaluate g Xy —y"dxdy where S is the triangle with vertices (0, 0), (10, 1) and (1, 1).4
(b) Evaluate ”rsdr dO over the area included between the circle r =2 cos 8.and =4 cos 0. 3.5

o 2_.2
(a)  Evaluate the intergral by changing the order of integration Ei | ") log (x* +y*) dx dy;
a>0. 3.5

ey
(b) Evaluatge the following EE—db’dx.

(a) Evaluate by changing to polar coordinate :
.[;‘! 2x-x*  xdydx

4

\’xz +y? 4
(b) Find volume common to the cylinderx? + y*> = a* and x* + z? = a%.

(a) Find by the double integration the C.G. of the area of the cardioids r = a (a + cos 8). 4
(b) Find M. I. about a-xis of the arc of the parabola y = Jx lying between (0, 0) and (4, 2).

3.5
Section - C
Do as directed :

a) State Euler theorem for homogeneous function of three variables.
b)  Write formula to find area in polar form.
c

Define saddle point of function with example.

ay oz ax
(d) Ifd (x,y, z) =0, show that [E)x (a), (5): ==L

(e) Define maximaand minima of a function ot(‘ two)variable.
a(x,y
() Ifx=rcos ¢, y=rsin ¢, then evaluate a(r dp)

(g) * Evaluate _L _E(x - 2y)dxdy.
(h) Evalute E _E Ec“’” = dxdydz

(i) Evaluate E _l: X +3y+2)dydx

()  Define theorem of perpendicular axis on the moment of inertia of a body of mass M. M 1o
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