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SECTION *A™
[10Q. x 1 =10 marks]

Fill in the blank space(s) with the most appropriate answer(s):

1.

10.

The radius of the circle r = 4 cos 8 is

a(xy) _
a(r.6)

If x =rcos@, y=rsin@, then the jacobian

fol xdx?=

If n is a positive integer, then I'(n + 1) = . where the symbol
has its usual meaning.

A stationary point that is not an extreme point is called a point.

fc (x+y)dx= , where C is a straight line from the point (1,0)
to the point (0, 0).

f_oz fy_y 2dxdy=

hm e"‘l/lxl =
x-0

The spherical coordinates (p, ¢, 8) of the cylindrical coordinates (\/—2_, 0, 1) are

200 J5 dx dy dz =

SECTION “B”
[10Q. x 1 =10 marks]

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

11.

2,

The Cartesian equation of the cylindrical equation = 3 sec@ is
[ x=3, x= -3, y =3, y= -3]

If f(x,y) € C?, then the directional derivative % -

[fcosa + fsina, fisina+fcosa, ficosa+ frsina, fifz sin 2a ]




13.

14.

15.

16.

7.

18.

19.

20.

f: d[x] = , where [x] is the greatest integer function.

[ [6] - [a], b, [a] - [B], a—b]
If 0<m<1,thenT(mM)I'(1 —m)= )
[ml, sitin, sinlmrr’ sinnr.nn' J

Let D c© R? be adomain and (a,b) € D. Let f(x,y) €EC?inD,and f; = f, = 0 at
(a, b). Then f has a relative minimum at (a, b) if f;, > 0 and f;1f,, — fi2f>1 hasa
value at (a, b).

[ zero, negative,
positive, greater or equal to zero |

Let R be the region enclosed by a simple closed curve C in the plane oriented
counterclockwise. Then the area of the plane region R is given by the integral

1 1
[ §, ydx—xdy, Eﬁc ydx—xdy, ¢ xdy-ydx, E§C xdy —ydx]

The elementary volume dV = dx dy dz in cylindrical coordinates (7, 8, z) is
[ rdbdz, 6 drdz, r 0dz, rdrdf dz |

ou _
If u+lnu= xy,thena—

e s 24 k.2
[ u+1’ u+1’ u+1’ u+1
An integral of the form f: f(x) da(x) is known as integral.
[Riemann, Legesgue, Stieltjes, Mobius]
1.3
fo xz (1 —x)dx = )
2 1 4 4

- = =1

[5? 35° 35 ° 25
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SECTION “C
[3Q. x 7 =21 marks]
L a. Define the differentiability of a function f at (a, b) in RZ. [2]
b. If f(x,y) € C*, then prove that f(x,y) is differentiable at every point of domain
D c R2. [4]
c. Showthat f(x,y) = x? + 2xy + y? is differentiable in R%. [1]
OR
a. Prove that the transformation u = f(x,y) and v =g(x,y) with jacobian
_d(uy) . wisol & . . d(xy)
J= 3ey) # 0 have an inverse with jacobian j = PO, [5]
b. Find a:—;"' if u=f(x,y)and y = g(x,y) where the symbol has its usual meaning.
(2]
2. a. State the limit definition of the Stieltjes integral fab f(x) da(x). (2]
b. Evaluate the Stieltjes integral folx dx? using the limit definition. [5]
3 a. State the existence condition for a double integral [f, f(x,y) dA. [1]
b. Describe the region R, = R[-1,1,—V1—x?,V1—x?]. [2]

c. Change the Cartesian integral

2
dy d
ﬂR A+x2+y: 7

into an equivalent polar integral, and then evaluate this polar integral, where R, is the
region described in (b). (4]

SECTION “D”
[6Q. x 4 = 24 marks]

’ xZ 2
lim ===
xy)=(00) X2 +y

OR

4. Use € — & definition to verify that ;

x3-y3
If f(x,y) = {x2+y? (x,y) # (0,0)

0, (x,¥) =(0,0)
a. f(x,y) is continuous at (0, 0) b. £,(0,0) =1and £,(0,0) = -1

. Show that



i1;

12

13.

14.

Show that the differential forms in the integral

(0,1,1)
f siny cosx dx + cos ysinx dy + dz
(0,0,0)

is exact, and then evaluate the integral.

Prove that f(x,y,z)=(x+y+2)?*—-3(x+y+z)—24xyz has a minimum
at(1,1,1).

Derive the relationship between the rectangular coordinates (x,y,z) and the spherical
coordinates (p,,0).

ey

Prove that T'(n) = -71; fol e=*"™ dx, n > 0, and then show that f0°° e~ dx ==,

Evaluate the Stieltjes integral f_zl x3d (]x|?) using integration by parts.

SECTION “D”
[5Q. x 2 =10 marks]

Evaluate Jf fle ffé dx dy dz.

Integrate f(x,y) = x + y over the curve C: x? + y% = 4 in the counterclockwise sense.

Verify the Lagrange mean value theorem for the function f(x) = x(x —1), 0 s x <

N =

Find the Fourier coefficient a,, for the function f(x) = x, —m < x < m where the
symbol has its usual meaning.

Compute 3—Z for the system of equationsv + Inu =xy, u+lnv=x-y.



