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SECTION “*A”
[10 Q.x 1 = 10 marks]

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

1.

The polar equation ¥ = a + b cos @ represents the curve named as if
la| = |b].

x?-xy _

The value of the lim
(xy)—-(,1) x-¥y

If f(x,y) = (x — 1)(y + 1), then the partial derivative % =

A twice differential function f(x,y) has a local maximum at (a,b) if fir <0 and
at (a, b).

According to the Fubini’s theorem, if a function f(x, y) is continuous on a region R defined
by a<x<bh, h(x)<y<hy(x) with hyh; continuous on [a,b], then

[ fx,y)dA =

Let B= T x N. The torsion of a smooth curve 7(t) is given by the formula 7 =
. where the symbols have their usual meanings.

The work done by a conservative force F=yzl+xzj+xy k = Vf, where f(x,y,2) =
xyz along a smooth curve joining the points (—1,3,9) to (1,6,—4) s

The divergence of the vector field F=yi+Q@x+y)—z k is

Stoke’s Theorem is the generalization of Green’s theorem in form in three
dimensions space.

The fundamental period of the function f(x) = cos% is




SECTION “B”
[10 Q.x I =10 marks]

Fill in the blank space (s) by choosing the most appropriate answer from among the given ones. Do
not tick the answers.

g A

13,

16.

19.

The radius of the circle r = 2sin 0 is

[1/2, 1. 2, 4]

The graph of Limacon r = 2 4 3 sin @ is symmetrical about

[ x — axis, ¥y~ axis; pole, the line y = x|

In the spherical coordinates system, the equation q‘):g represents  the

[sphere centered at origin cone with vertex at the origin
cylinder about z — axis straight line through origin]

~ 2 dw .
h‘wzx—yandx:Zt,y:2t,then-&7= att = 1.
0. I, 2, —2]
The value of I’ G) = . where I'(+) denotes the gamma function.

1z = vz, f}

The area of the region enclosed between the curves y = x and y = x? is given by the double
integral

1 1 1 1
[/, J,. dydx, I, J7 dxdy. f, [, dydx. Jy [, dxdy)

The Jacobian J(r, 8) of the transformation x = rcos 8, y = rsinf is

[sind, cos 0, i 7]

The length of the curve 7 (t) = 2cost T+ 2sin t J, 0 <t < 27 is i
[, 2m, 2V2m, 4m|

If the acceleration vector is written as d = a; T + ay N, then a; =
where the symbols have their usual meanings.

[d_ﬁ d|v| 1 d|| 1 d;ﬁ|]
dt’ de’ [t] de’ |v] dt

If the vector field F = x 7 — zj—y k is conservative with its potential function f(x,y,z),
then Vf =

—-

xi-zj-yk, . 0]

~
~1
|
~
|
=
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SECTION “C~

[4 Q.x 7 =28 marks]

Discuss the symmetry test for the polar graphs. Sketch the graph of the curve r = 1 — cos 6.
Find the area of the region that lies inside the circle r = 1 and outside the cardioid r = 1 —
cosf. [2+3+2]

Define the directional derivative of a function f(x,y) at point a (xg, y,) and explain how
gradient vector of f relates with directional derivative. Find the directions in which the
function f(x,y) = (—) + ( 2) increases most rapidly, decreases most rapidly, and the
direction of zero change of f at (1,1). Find the derivatives in these directions.  [3+3+1]

f —y2
Change the Cartesian integral fol ) 17" JxZ ¥ y2 dx dy into an equivalent polar form and
then evaluate the polar integral. Find the average value of f(x,y,z) = xyz on the cubical
region bounded by the coordinate planes x = 2,y = 2,z = 2 in the first octant. ~ [2+3+2]

Define circulation and flux on a simple closed curve. State the tangential form of the Green’s
Theorem. Verify this theorem for the vector field F = (x —y) T+ xJ in the region R
bounded by the unit circle C: 7(t) =cos t T+sin t],0 <t < 2m. [2+1+4]

OR

Define a potential function. Write the component test for a vector field F=M(xyz)i+
N(x,y,z)J+ P(x, V) z) k to be conservative. Show that the vector field F = (y+2)i+
x+2)J+(x+y) k is conservative and find a potential function for it. [1+2+4]

SECTION “D”
[9 Q.x 3 =27 marks]

Express the equation of the sphere x? + y% + (z — 1)? = 1 into cylindrical and spherical
coordinates systems.

Show that the function f(x,y) = - has no limit as (x,y) approaches (0, 0).

g i 4 B



10.

2
Find the smallest and greatest values the function f(x,y) = xy takes on the ellipse %- +

% = 1 using the method of Lagrange multiplier.

OR

; a .
Use chain rule to evaluate gl—i and 5% at (u,v) = (1,1) if F(x,y,z) = xy + yz + zx where
x=u+v, y=u*+2v,z=2u—v.

. 2/3 p2-2 " i ~ 0
Evaluate the integral fo/ fy Yx+ 2y)e” *dx dy by using the transformation u = x +
2y, v = x — y writing it as the integral over the region in uv plane.

OR

(1-cos¢)/2

Evaluate the triple integral f(]zf: fon & p*sin¢ dp do db.

Find the value of the integral fol x3/2(1 — x)5/2 dx by using the Beta and Gamma functions.

fr)=QC-t)i+@t?+1)]+4¢3 k defines the position of a moving particle at time
t. Find the particle’s velocity, acceleration, and direction of the motion at the time t = 1.

Find the unit tangent vector, principal unit normal vector, and the curvature of the space
curve 7 (t) = (2cos t) i+ (3cost) J+ 4t k.

Evaluate the line integral fcﬁ. T ds of the vector field F = x2 7 — y J along the curve

C:y = x? from (0,0) to (2,4).

Write the Fourier series expansion of the periodic function f(x) = { 2, —g <x<I.



