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SECTION “A”
[10Q. x 1 = 10 marks]
Fill in the blank space(s) by the most appropriate answer(s).
L Ifu=f(g(),h(®). then S =
2. Suppose f(x,y) € C*, and ;T‘F be the directional derivative of f in the direction &4, then
_aL _ 74
e
3, f;[x] dx = , where [x] is the greatest integer function.
LT
o rr@)-
ap— : _ 4 ;
5. The slope of the straight line represented by the polar equation 7 = ————="215

6. The graph of the function f(x) = x> + x + 1 has a point of inflection at x =

7. f:[ _f; Jydv= , where dV = dx dy dz.
8. The vector equation of the parabolay = x%, 0 < x < 2is #(t) =
0<st=<2.

9. Z2+s)=
s EE)=

10. Let f(x,y) = x, R, = R[0,1,—x,x], then ffof(x,y)dA =




SECTION “B”
[10 Q. x 1 =10 marks]

Fill in the blank space(s), DO NOT TICK, by choosing the most appropriate answers from among
the given ones.

1l

12;

13.

14.

15.

16.

17.

18.

19.

20.

If f(x,y) is a homogeneous function of degree n, then x fi(x,y) +y fo(x,¥) =

[f(xy). nf(xy), nn-Dfxy), xyfxy]
iim x*+xy-2y°? =

(xy)—(11) x-Y

(-3, 0, 1, 3]

Let f(x) € C, a < x < b and a(x) is a step function with jumps hy at the point ck,
where a < ¢; < ¢; < -+ < ¢, < b, then f: f(x) da(x) =

[ hnf (cn) — hyif (c1), i=1 i

i=1 f (o), Lizihi f(c) ]
f(x) =x(10 - x),0 < x < 10, period = 10 is a(n) function.
[an odd, an even, not continuous, minimum at x = 5]
The Cartesian equation of the Cylindrical equation 7 = —3sec8 is
[X=3, x= -3, y =3, y= -3]

Let DcR™ and f:D —» R. The point A = (a;,az,a,) €D is said to be a
if f(X)<f(A) for all points X = (x1,X3,**,Xx,) in the

neighborhood of A.

[local minimum, local maximum, global minimum, global maximum)]
8,2 1

Jo haeady dx=

[ =z In 2 In— ]
4’ 4’ 4’ 17

A vector field F(x,y) = M(x,y) T+ N(x,y) J is conservative if
N - oM aM _ oN a*M _ 3°N M _ 3*N

(3= 2 =

ay ax ’ -3y ax’ axdy  oxay’ dyz  ox? ]

The radius of the circle r = 4cos @ is )
I, 2, 3, 4]

A(xy) _
are)
[0, sinf, cos B, r]

If x=7rcos@, y=rsinf. Then
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SECTION “C”

4. If z3 + 3zx + 3y = 0, prove that

[3Q. x 7 =21 marks]

Define a homogeneous function for a function of two variables x and y. [1]

State and prove Euler’s theorem for a function of two variables x and y. (4]

Verify Euler’s theorem for a function f(x,y) = 3x2 + 5xy + yZ. [2]
OR

State and prove Lagrange Mean value theorem. [1+3]

Use the Lagrange Mean value theorem to find the approximate value of v101. [3]

. Suppose f(x) €1, a(x) € C, a <x < b. Prove that [5]

[°£(0) da() + [7 alo) df () = f(b) a(b) ~ f(@) a(@)

Use the result in (a) to find the value of | Urrfz x dsinx. [2]

. LetF (x, v, z) be a conservative vector field on the simply connected domain D, and let

f(x,y,2) be a scalar potential function for F(x,y,2). Then if C is any piecewise
smooth curve lying entirely within D with initial point A and terminal point B, then
prove that [5]

[ F-d7=fB)-fA)

Find the work done by F(x,y,z) = xy i+ y ] —yz k over the curve [2]
F)=ti+t?]+tk, 0<t<1.

SECTION “D”
[6 Q. x 4 = 24 marks]
9%z 8%z _ 2z(x-1)

a7 Loy T @eoe

2,2
5 Use the € — & definition to verify _ lim ==
(x,y)—(0,0) X“+Y
’ . ; 1 V1-x2 2
6. Find the equivalent polar integral of [ 5 N ik T dy dx and then evaluate the

polar integral.



10.

11.

2.

13.

14.

Verify Green’s theorem for the line integral | Y dx + x dy where C: the line segment
joining the points (-1, 0) and (1, 0) and the upper half portion of the circle x? + y? = 1.

OR
Compute fc(x +y)dx if C: 7(t) = costi+sint], 0<t< %
Use the Gamma function property to evaluate the integral
T

2
f sin® 8 cos* 6 d@
0

Find the extremum or point of inflection of the function
f,y)=x3+y3—63(x+y)+ 12 xy.

SECTION “E”
[5 Q. x 2 = 10 marks]
Find the Fourier seriesof f(x) =x, —-nm<x<m.
If f(x,y)=x3+xy, a == Find al
4 afa (1.0)

Evaluate the Stieltjes integral fos(xz + 1)dx2.

Find the Cartesian equation of the cylindrical equation z + r?cos 26 = 0.

If f(x) =1+ |x|. Show that f'(0) does not exist.



