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1. Answer any five questions from the following; 2 x 5=10

(a) Plot f(x) =1+ sin®z in the range —2m < x < 27.
(b) If A=2 +j' —3kand B = i — 23 + fc, find a vector of magnitude
5 perpendicular to both A and B.

(c) Find the Taylor series of the function f(x) = sin(2z) around the
point r = 0.

{d) Find the value of the constant a so that the vector field F =
(axy — 23)i + (@ — 2)2%) + (1 — a)z 2%k is irrotational.

(e) Find the directional derivative of the scalar field ¢(r.y.z) =
2tyz + 3% in the direction of the vector i — 2j at (1,-1.2).

(f) For a vector field A, prove that V- (V x A) = 0.

(g) If ff(t) has constant magnitude. prove that A({) and ‘f,—A are per-

pendicular.

t

(h) Find the unit normal to the surface z = 22 + y? at the point
(1.-1,2).

2. Answer any two questions from the following; 5x2=10

(a) Show that the equation 2:1%% + 3z + y = 0 is either exact or can
be made exact and solve it. 1+4

(b)

I

-

Prove that V- (A x B) = B- (¥ x A) — A- (¥ x B).

ii. Evaluate the surface integral of f(z,y) over the rectangle

AR i

A of

0<r<a, 0<y<bfor the function

¥ I
ryss L () = o
College T +y

i. Prove that a rectangle having maximum area that can be

. Evaluate 99( A-dF where A = (y—2x)1 + (37 + 2y)

inscribed within a given circle is a square.

Jand C is
a circle in the X-Y plane with center at the origin and radius
2 and is traversed in the positive direction. 2+3

. Why is complementary function (CF) added to the particular

integral (PI) to construct the general solution of a inhomo-
geneous ODE?

.
. Solve %é + 6% +9f = e~' subject to the conditions f(t) =0

and%zz\att:O. 1+4
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1. Answer any five questions from the following:

2. Answer any two questions from the following:

(a)
(b)

2 x 5h=10

Plot f(z) =1+ sin?  in the range —2m < z < 27,

Determine a unit vector perpendicular to the plane containing
the vectors A = 2i — 6] — 3k and B = 47 + 35 — k.

Find the Taylor series of the function f(z) = sin? z around the
point z = 0.

Find the value of the constant a so that the vector field F =
(azy — 2%)i + (a — 2)x27 + (1 — a)rczQIAc is irrotational.

Find the directional derivative of the scalar field ¢(zr.y,z) =
27yz + sin(z)e3? in the direction of the vector i—27 at (0,—1,2).
For a scalar field ¢, prove that ¥ x (V¢) = 0.

If A(t) has constant magnitude, prove that A(t) and dd—f are per-

pendicular.

Find the unit normal to the surface z2 4y + 22 = a? at the point
(%,—%,0). Departmant of i
v P. R. Thakur Gowt. Coliege
5 x.2=10

Solve: (4x + 3y?)dz + 2zydy = 0.
i. Prove that ¥ - (A4 x l?)zé-(ﬁxfi')—/f-(ffxé).
ii. Evaluate the surface integral of f(z,y) over the rectangle
0 S r <a, 0 <y <b for the function

‘)"i}"v“‘ fL’, = G ¢
J(z,y) T

I. Prove that a rectangle having maximum area that can be
inscribed within a given circle is a square.
ii. Evaluate ¢, A-dF where A= (y—2x)i+(3z+2y)j and Cis
a circle in the X-Y plane with center at the origin and radius
2 and is traversed in the nositive direction. 243

i. Why is complementary function (CF) added to the particular
integral (PI) to construct the general solution of a inhomo-
geneous ODE?

o d? d .
ii. Solve HT{T — 2% + [ = €' subject to the conditions f(t) = 0
and % =Aatt=0. 144
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1. Answer any five questions: ) — 10
(a) Show that the function f(r) = || is not differentiable at the point .= 0.
(h) Plot the function f(a) = \'",4) in the interval =27 < < 27. =% é:l] +
(¢) Prove that for any three vectors A. B and C in R*. \\Dy}/ +- + 9 D)
— — — — — - — — — ~
I (BxCV 4B (CxA+C-(AxB)=o. & N
NV - W ™ e’
(d) Prove that the harmonic series )~ does not converge. At E -
n=1
(e) Find the Tayvlor series expansion for the function f(z) = €. Hence find its radius of
convergence.
(f) Calculate the directional derivative of a scalar field ¢(x,y. 2) = re Y(4y* + =) in the
direction of the vector { = 3j — k.
(g) For a scalar field ¢ and a vector field A, prove that v - (0A) = vo- A+ o(v - A
(h) State Green's theorem in a planc.
(i) Obtain an expression for gradient operator (ﬁ) in plane polar coordinates (p, o)
2. Answer any two questions: 5x2=10
Verify Stokes™ theorem for F=(2r-y)i- y22j — gzzl}, where S is the upper half

(a)

(b)

P. R. Thakur Govt. College

surface of the sphere 1% + y° + 22 = 1 and C is its bot

indary.

The pressure at a point (r.y, z) on a unit sphere is given by P(r,y,z) =14+ay+y:=
By using the method of Lagrange multipliers, find the maximum pressure on the

N

sphere. A
Using Stokes™ theorem prove that. for a scalar field ¢ ‘;? . & kx "7/,
NN & /z, v 2 )Co
. . . fﬁ& &\) (b '\f/\(ﬁ/ \
7{ odir = — / Vo xds, < /~) A O'V’) )
Jc Js ! " *Z \ 42
here S is any open surface with boundary C'. Hence prove that _é(. dr =0 for aLr' N
closed contour C'. & V22) 1 ‘(J)
W X Z o
" p A<
at ﬂo

.y 2 Sl

0}

.,,xe (‘«7 +e )+ xe (”D@
5w e =sy-Z) >
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1. Answer any five questions: 2 x !

(a) Show that the function f(z) = x|z| is differentiable at the point x = ().
(b) Plot the function f(x) = 1 +sin®a in the interval —ar <z <.
(c) Prove that for anv three vectors 4, B and € in R?,

A(BxC) (CxA)—C(AxB).

(d) Prove that the harmonic series Z converges.

n=1

(e) Find the Taylor series expansion for the function f(z) = cosz about the point z = 0.

(f) Calculate the directional derivative of a scalar field ¢(x,y, z) = e ¥(y® + z) in the
oot P A ol rtment of

direction of the vector t = ¢ + 35 — k. PmufG m ) o

(g) For a scalar field ¢ and a vector field F, prove that 7 x (¢F) = vé x F+¢(v xF).

(h) State Green’s theorem in a plane. J
(i) Calculate the Jacobian of the coordinate transformation:
* = pcos(@). y = psin(¢), from Cartesian to plane polar coordinates.
5x2=10

2. Answer any two questions:

(a) Verify Stokes’ theorem for F = (2r —y)i — y2*) — y2zk, where S is the upper half
surface of the sphere 2 + y? + 22 = 1 and C is its boundary.

(b) The temperature at a point (z,y) on a unit circle is given by T'(z,y) = 1 + zy. By
using the method of Lagrange, multipliers, find the temperature of the two hottest

point on the circle. PR of
(c) Using divergence theorem prove that, for a scalar field ¢

]4 #d5 = — / Soav,
S V

where V' is any volume enclosed by the surface S. Hence prove that és dS = 0 for

any closed surface C.
J
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1. Answer any five from the following: 5% 2 =10

(a) What is absolutely convergent series?
(b) Check whether the two functions f(x) = x and g(x) = 22 arc lincarly independent.

(¢) Check the continuity of the function f(x) = ﬁ at the point z = a (# 0).
[e9)
(d) Determine whether the following series converges: ). #
n=0

-

(e) Evaluate the limit:
) J‘,H
m Govtm Jim =

where n is a finite, positive integer.
(f) Show that the diffevential df = 22dy - (y* + xy)da is not exact, but dg = I—L._sdf is

exact.

(2) The temperature of a point (r,y) on a unit circle is given by T'(x.y) =1+ zy. Find
the temperature of the two hottest points on the circle.

(h) Check the order and degree of the following differential equation:

d?y 20dy\1/3 ) o
dr’+;r(d—;)/ +xy =0.

Answer any two from the following:

5x2=10
2. (a) Solve: :%J/ =4+ tan(). Wenuul'
.
b) Find the Wronskian of the functions: fi () — sin(w): fa(x) cos():  fala) ="

(

(

(¢) Find the values of o and 3 that make (—xﬁ + —)(11 + (xy” +1)dy an exact differential.
(

) Expaud f(r) = cos(r) as a Taylor series about x = 0 retaining first five terms.
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