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SECTION

[10Q.x1:10marks]

Fill in the blank space(s) by writing the most appropriate word(s) or symbol(s).

l. The Cartesian coordinates (x,y,z) of the cylindrical coordinates (r, 0, z) = 0,i, r)o

Ii" [oi ff p'"i"o dp dQ do = 

-

3. If a vector field F @,y) = Pt11g, v)
AN

i +N(x,y)i is continuous tkoughout an open

connected region R such that ff rnen$rF.di= rvhen
ax

C is the positively oriented boundary curve of the region R.

4 lf x = r cosl, y = r sin 0, then the Jacobian ffi :

xy+4

2

5

6

7

lim
(x,v)-( o,o) xz +2y2

I] ,'a*' =

.(-)=

8. The function f(x) = x21l - xl has a point ofinflection at r =

The mass of a thin wire tying along the curve C: i(t) = ti+Zti +? tz/zi , o<t'
9

10. {lo (x2 + v2) dx dv =
axis, and within a circle

where R is the region above the x-

centered at the origin of radius R.

2 if the density 6 = \6 + , is ..=_.........----.



Suppose (r,0,2) and (p,Q,0) represent respectively the Cylindrical coordinates and11.

13.

14.

15.

Spherical coordinates of a point in space, then

12 Ii Iiav a,=
[0;

If a simple closed curve C in the plane and the region R it encloses satisfu the hypotheses

of Green's theorem, then the area of the region R is given by

I z=pcosS; 7 = pcosQ;

1 1

gt'

2 = p cos 0; y = pcos0 l

h.
gt'

1
1

6' l!
2

(counterclockwise).

I)0pd,-*ar )$r-ta,+ray $rtdx-xdt; {r-ya, I xdv l

tl u = f (x,y), y = g(x, z), thenaff =

fz+ f, ,Jz+-
g7

If f(x,y)
Y t'z@,Y) :
I nf;

IS

hh'

a homogeneous

f;

1n 0<x<7, a(x) =

function of degree

(n - 1)f;

0

)=, =,

n, the x f1@,y) +

(n+l)f I

fi fr,ll a"1*1I
I
1
2

1

o < x <!
216. Let f {x) = v2

[0;

Then
7

t

17. r(i)r(1) =

l2 tt; 2n/{5;
^,/1n /z ; n/3 )

18. The Fourier series expansion ofl(x) = x3, - | < x < 7 with periodic continuation has

19.

I only sine terms;
both she and cosine terms;

lf f (x,y,z) = 0. then the valu 
" 

of + + ?=Ay 0z dx

[1; -1; o

lf f (x,i = 0. then 9 =tly

only cosine terms;
only sine terms and a non-zero constant ]

11 l

_ fz. fzfr.

20.

lz fr' ft

SECTION'B"
[10 Q.x 1 = 10 marks]

Fill in the blank space(s), DO NOT TICK, by selecting the most appropriate answers from

among the given ones.

l

lt
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a.

c.

b. If f (x,y) € C1, then prove th"*= fr(x,y)cosa * f2@,y) sina' Also' prove that

L=vf .i
where is the unit tangent vector.

calculate the derivative of f (x,y, z) = x3 - x y2 - z at the point (1' 1' 0) in the

direction ofthe ve ctor 2i - 3 i + 6i. l2l

[3Q.'7-2lmarks]

Define directional deivative ffof f(r, y) in the direction {o'

OR

tll

[3+l]

2

a. lf f(x,y)€C1 in a domain D c R2, then prove that f (x,y) is differentiable at every

Doint of D. t4l
' ("-Y'

h Sunnose s1*.6 -- lffi' (r'v) + (0'0). 
Find f1(0,0) and /2(0,0). Is this /

[0, (:,y) = (o,o)

differentiable at (0,0)? t3l

a. State and prove the tangential form of Green's theorem in a plane' [1+4]

[. ur" C*"rr'. tt eorern tJ find the counterclockwise circulation for the vector field

F6,y1 =@-y)t+(x+y)i where C: The square bounded bv x=o' x=\'
Y = 0, andY = 1' l2l

3

a. Define Stieltjes integral.

i. iiTttl t r ;it a < i < b, and a(r) e c in a < r s b' then prove that

rb rb

J f<la"o> + 
J"a@)df(x) 

= a(b) f(b) - a(a) f(a)

t1l
t4l

12)c. Find the Stieltjes integral Ij x d e2' '

P.T.O.

I



SECTION'D"
[6Q' x 4=24-*1t'

Test the function /(r, y) -_ x3 - y3 + 3x2 + 3y2 - 9x for relative maxima, relative

minima, and saddle Points.

4

5 Sketch the region of integration, reverse the order of integration, and evaluate the integral

fz f4-x2 xe2yI I _ d\t dx
Jo Jo 4-Y '

OR

Convert the integral

LJ,
.tr-7

Prove that

B(m'n) = z

and also evaluate the integral

(r' + y') dz dx dy

/2r

[,
to an equivalent integral in cylindrical coordinates and evaluate the integral

6. Verit/ the limit
--2 --2

lim 'l^r .=o(r.y)-(o,o)1+x"+y'

1

8

11.

10.

9

sinzm-1 0 COSzr-a e de

rl2
sins0cos70d0

Find the equation and inequality in the other two coordinates systems ofthe following:

a. p=1, g<os:
b. p = 2sinQ (cosd-2sind)

lfu+v+w =x, 1t2 +v2 +w2 =2x-7, u3 +u3 +w3 = z, finda*first diectly and

then by the Jacobian formula.

SECTION'E"
[5Q'xZ=10marks]

Find the area ofthe circle z2 I y2 = a2 using the double integral'

Find the Fourier sine series off(x) = r, -fi < x < n with period 2 z'

12. Examine the continuity of the function /(r, y) =

l3

xy

0,

(x, y) + (0,0)

(x, y) = (0,0)

Evaluate the integral [i e-' x7 dx.

Verifi the Rolle's theorem for the function /(r) = xz - l, -L < x < \.14.

at the origin.


