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SECTION “A™

[10 Q. x 1 = 10 marks]

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

1. The Cartesian coordinates (x, y, z) of the cylindrical coordinates (r, 8, z) = (1,-;5, 1) is

2. [ [E[) p?sing dp d db =

3. If a vector field F (x,y) = M(x,y)T + N(x,y) ] is continuous throughout an open

i aM anN -4 -+
connected region R such that == = 7= Then §, F-d 7 = , when

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

4. If x =rcosf, y=rsind, then the Jacobian gy
a(r,6)
S im xyt+4 —
T @y)=(00)x?+2y?
6 [} x2dx3 =
! » =

nr()-

8. The function f(x) = x?(1 — x) has a point of inflection at x =

9. The mass of a thin wire lying along the curve C:7(t) = tT1+2t] +§ 32k, 0<t<
2 ifthe density § = V5 + ¢t is

10. Jf, &*+yHdxdy= where R is the region above the x-
axis, and within a circle centered at the origin of radius R.



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.

11.  Suppose (r,8,z) and (p,,6) represent respectively the Cylindrical coordinates and
Spherical coordinates of a point in space, then
[ z=pcosd; r=pcoso; z = pcosf, r=pcosf ]

1 ex
12. [ [adydx=
1
[0; L % =1

13.  Ifasimple closed curve C in the plane and the region R it encloses satisfy the hypotheses
of Green’s theorem, then the area of the region R is given by
(counterclockwise).

[ %@Cydx—xd}’; %ﬁc—ydx+xdy; ¢y dx — x dy; §.—ydx+xdy ]

14, Tfu=f(xy), y=gCx2), then 2=

1 1 f Iz
e L X L. 4 ==
[ ho’ Bty hts,
15. If f(x,y) is a homogeneous function of degree n, the xfi(x,y)+
y L(xy) = :
[nf; f; (n— 1f: (n+1f ]
1
0, 0x<= i
6. Let Flx)=2% in 0<x<1, a(®) = : 2. Then [ f(x)da(x) =
| 8 E o e B
. 1. 1 1
[ 0; I > =]
1 AN
7. 1(3)r(3) = .
[2m; 21/V3; V3m/2; /3 |
18.  The Fourier series expansion of f(x) = x3, — 1 < x < 1 with periodic continuation has
[ only sine terms; only cosine terms;
both sine and cosine terms; only sine terms and a non-zero constant ]
_ ox 0y 9z _
19. If f(x,y,2z) = 0, then the value of o i
L4 =1 0; < 5 M

20.  Iff(x,y) = 0, then z—; -

2’ R’ fi’ fi
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SECTION “C”

[3 Q. x 7=21 marks]

a. Define directional derivative % of f(x,y) in the direction . 1]
@
b. If f(x,y) € C*, then prove that % = f1(x,y) cosa + f,(x,y) sina. Also, prove that
4
O . o
&; = Vf u
where 1 is the unit tangent vector. [3+1]

c. Calculate the derivative of f(x,y,2z) = x> —x y? — z at the point (1,1,0) in the
direction of the vector 27— 3 J + 6 k. [2]

OR

a. If f(x,y) €C'inadomainD & R2, then prove that f(x,y) is differentiable at every

point of D. [4]
e (x,¥) # (0,0)
b. Suppose f(x,y) = {x*+¥*’ ’ . Find £1(0,0) and £,(0,0). Is this f
0, (x.y) = (0,0)
differentiable at (0,0)? [3]
2.
a. State and prove the tangential form of Green’s theorem in a plane. [1+4]
b. Use Green’s theorem to find the counterclockwise circulation for the vector field
F(x,y) = (x—y) T+ (x +y) J where C: The square bounded by x =0, x=1,
y=0,andy=1. [2]
3.
a. Define Stieltjes integral. [1]
b. Iff(x) €ETina < x < b, and a(x) € Cina < x < b, then prove that (4]

b b
f foda) + [ aaf () = a) 1) - a(@ @

c. Find the Stieltjes integral [, x d e2* . 2]

P.T.0.



10.

Ll

12.

13,

14.

SECTION “D”
[6Q. x 4 =24 marks]

Test the function f(x,y) = x> —y*+ 3x?+3y? —9x for relative maxima, relative
minima, and saddle points.

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

2 pd4-xt 2y
xe
f j dy dx
o Jo 4~y

OR

Convert the integral

1 ,J1-y?% ,x
f J [ (x% +y?) dzdx dy
~1Jo 0

to an equivalent integral in cylindrical coordinates and evaluate the integral.
Verify the limit
; X% —y?
im ——s—=
(xy)=(0,0)1 4+ x2 + y?

Prove that
/2
B(m,n) = 2 J- sin®™~1@ cos?"" 16 do
0
and also evaluate the integral
/2
j sin® 0 cos’ 6 dO
0

Find the equation and inequality in the other two coordinates systems of the following:
a p=10<¢p<?
b. p=2sing (cosf —2sinf)

Fu+v+w=x, b+ +w?2=2x-1, ud+v3+w?=3, ﬁnd%ﬁrstdirectlyand

then by the Jacobian formula.

SECTION “E”
[5Q. x 2 =10 marks]

Find the area of the circle x? + y? = a® using the double integral.

Find the Fourier sine series of f(x) = x, —m < x < m with period 2 7.

xy
,  (x,¥) = (0,0
Examine the continuity of the function f(x,y) = ["“Yz () # (0.0) at the origin.

0, (x,y) = (0,0)

Evaluate the integral _[om & E %" dx.

Verify the Rolle’s theorem for the function f(x) =x* -1, —1<x < 1.



