| ADVANCED CALCULUS

Paper- 1
Semester-111

Time Allowed : 3 Hours] [Maximum Marks : 36

Note : The candidates are required to attcméjt two_questions each from Section A and B carrying 3.5
- marks each and the entire Section
marks cach.
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consisting of 7 short answer type questions .carrying

o’ é*u 8’u

If u=x* tan"(i}—-yz lan_'[i], then evaluate X~ - 5+ 2Xy — ~ s

y y ox

u=f(r) where r’ = x> + y?, show that :
&*u 2 &% |

— + -=0(x)" ==1'(r).
STt =) = e

Show that the function f(x, y) = |x| + |y| is continuous at (0, 0), but not differentiable at (0,

State and prove Taylor’s theorem for functions of two variables.
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O X7+
[f u=tan '[ Y ),prove that
X-Yy
) &7 i s c 2y €
& L,1+2xy ¢u +y2=—?=(l—4sm'u) sin-2u.

ox~ OXcy oy~
Show that {(x, y) = sin x + cos y, is differentiable at every point of R?,
Find the minimum value of x* + y? +z%, when yz + zx + Xy = 3a® where a is constant.

) O(y1yz Y ) it is beind i hat -
Find (X)X xn)’ it is being given that :

Y, =X (0=x), y, = xx, (I= x )y, = (x x,x,) (I - x,) and

Yo, = XXX, X sy Y0 =X XXX L X
1 1772773 [{ 1=xn) SCCiIOl’I}-‘B

yiox?

b der of f ]‘ _[ oy
Evaluate by changing the order of integration of : y
va Y ging ! g 5 o fxz | yz

Evaluate Iﬂ(xz + yz)dx_dy dx over the region bounded by x* + y+ z.’ =1.

Evaluate H(az -x* - }'2 )dx dy over the semi circle x* + y* < ax in the first ﬁuadmnt, a>(.

Using triple integration, find the volume of a sphere x* + y* + 22 = a2 where a is constant.
Using double integration, find the-area of the region enclosed by the curves y2 = x? ang y ="’

Find the centriod of an ellipse with mass density 1.
Find the moment of inertia of the ellipsoid

2 2 2 : .
X . . . .
-+ -E? += < 1. With uniform mass density | about the y-axis.
a c ) _ ) ._
Find the area of the circle of radius r by using polar co-ordinates.

Section - C

Using definition prove, that im(, ., ;) (3xy +5x—4) =7.
Find the percentage error in calculating the area of a rectangle when an error of 2 percent

Scanned by CamScanner



IS made n measuring its sides. _ L
(¢)  Define moment of inertial and centre of gravity in R*.

(d)  Show that : 2< ﬂlz;zg(hl + yz )dx dy <8.

() CEvaluate HEsin[x—Y

]dx dy, wherre E is the region bounded by the coordinate axes
X+y

and x +y = 1 int he first quadrant.
(0 Prove that

dependent.
(g)

U=X-2y+z v=x42xy-xz,=2=3x + 2y - z are not functionally
State Euler's theorem of Homogeneous functions. Also define Homogeneous functions.
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