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Answer five questions, selecting one from each Unit

UNIT—I

1. (a) Sketch the graph of f(x)=e™* . Discuss

the behaviour of the function as x
approaches te and its key features. 5

(b) State the Taylor series expansion of e*
about x =0 up to the x? term. 5
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(2)

2. (a) Solve the first-order differential equation
dy

s +3y =6x using the integrating factor
method. 5
(b) Solve the homogeneous differential
equation y” -4y’ +4y =0. 5
UNIT—II

3. (a) Define partial derivatives. For the
function f(x, y)= x? y+3xy2, calculate

the partial derivatives & and /. 5
ox dy

(b) State Bayes’ theorem. Given that
P(4)=05, P[—‘E]w-s and P(B)=04,

A
find P| —|.
in [B) 5

4. (a) Explain exact and inexact differentials.
Determine if the differential
M(x, y)dx+ N(x, y)dy is exact, where
M(x, y)=x* +y and N(x y)=x+y>. 5

(b) Define the Poisson distribution. If the
average number of phone calls to a call
centre per hour is 8, what is the
probability of receiving exactly 10 calls in
cne hour? 5
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5. (a)

(b)

6. (a)

(b)

7. (a)

(b

L25/120a
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UNIT—III

Define the formula for the scalar triple
product of three vectors and discuss its
interpretation in terms of volume.

Given the vectors A =2i +3j-k and
B=i- j +4k, calculate their dot product.

Also, show that the dot product is
invariant under rotation.

Explain the vector product of two vectors
and illustrate its geometric interpretation
in terms of area.

Given the vector field F =3xi +2y}' —zf:,

calculate the divergence and determine
whether the field is divergent or not.

UNIT—IV

Explain the concept of infinitesimal line,
surface and volume elements. How are
they used in vector calculus?

Calculate the line integral of the vector
field F =(@x, 3y, -z) along the path C
defined by x =1¢, y=t2, z=12 fromt=0to
t=1

5
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8. (a)

(b)

S. (a)

(b)

10. (a)

(b)

L25—200/120a
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Using Stokes’ theorem, compute the
circulation of the vector field
F =(x2, y2, z?) around the boundary of
the surface z=1-x?-y? within the
plane z=0.

Show how the flux of a vector field
through a closed surface can be related
to the divergence of the field using Gauss’
divergence theorem.

UNIT—V

Compare and contrast the expressions
for gradient, divergence and curl in
Cartesian and spherical coordinates.

Find the Laplacian of the function f =e™"

in spherical coordinates.

Discuss the properties of the Dirac delta
function and provide examples of its use
in integrals.

Evaluate the integral
[~ 8(x)e*ax

* %k %
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SECTION—I
( Marks : 15 )

Put a Tick (v) mark against the correct answer in the
brackets provided : 1x15=15

1. Which of the following is a necessary condition for a
function to be differentiable at x = a ?

(@) The function must be continuous at
xX=a ()

() The function must be bounded at
x=a ()

(¢) The function must be linear at x = a ( )

(d) The function must be differentiable at all
points ( )
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(2)

2. What is the solution to the differential equation

dy

a=y+2?
(@ y=Ce* -2 ()
) y=Ce* +2 ()

(€ y=Ce™+2 ()
(d) y=Ce™* -2 ()

3. Which of the following series is used to approximate

functions of the form 1+ x)" for small x?

(@) Maclaurin series ( )
(b) Fourier series ( )
(¢) Binomial series i
(d) Taylor series ( )

4. What is the partial derivative of fxy) =x2y+y3

with respect to x?
(@ 2xy ( )
(b) x?+3y2 ()
(€) 2xy+y3 [ ]
@ y3 ()

S. The variance of a Poisson distribution with A=4is

(@) 4 ()
(b) 2 ()
(¢ 1 G- )
d o ()
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( 3)

6. For a binomial distribution with n =5 and p =04,
what is the probability of getting exactly 2 successes?

(a)
(b)
(c)
(@)

0-2304 (4 )
0-3840 Cre)
0-4608 (%8
04096 T

7. What is the scalar product of two vectors A = 3i + 4:;'
and B =2i - j?

(@)
(b)
(©)
(d)

8. The

14 Y =)
10 D

vector product of A=i+ 2}’— k and

B=2i- j+3k is

(@ -2i+j+k 5

(b) —i+5j-3k s )

© i-5j+k =y

(d) -i-2j+5k ¢
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9. The Laplacian of the scalar field ¢ = 2+ y2 +2% is

(@) O ()
(b) 2 ()
() 4 ()
(d) 6 ()

10. Which theorem relates the surface integral of the curl
of a vector field over a surface to the line integral of
the vector field around the boundary of the surface?

(a) Gauss’ divergence theorem ()
(b) Green’s theorem [ %]

(c) Stokes’ theorem { )

(d) Fundamental theorem [ -}

11. The divergence of a vector field F =(x, y, 2) is

(0 x+y+z ( )

b) x*+y*+2° ()
(cg O ()

(d@ 1 ( )

12. The surface integral of F = (x, y, z) over the surface of
the unit sphere centred at the origin is

(@) 4m ()
(b) 2m ()
(¢ m ()
@d O ()
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13. What is the gradient of the scalar field ¢=r2 in
spherical coordinates?

(@) (2r, O, O) e

(b) (2r, 2rsin®, 2rcos6) (4.3
(c) (r, rsin®, rcos6) (i)
(d) (2r, 2rcos6, 2rsin6) )

14. The curl of the vector field F =(x?, -2xy, z) in
Cartesian coordinates is

(@ (y, -2x, 0) " )
(b) (-2y, 2x, 0) i )
(¢ (0,0, 0 [

(d) 2y, -2x, 0) (50

15. The integral Eo 8 (x — a)dx evaluates to

(@ a i
(b) 1 b
© O £ 5

(@) &(a) (5
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SECTION—II
( Marks : 10 )
Answer any five questions : 2x5=10

1. Define the concept of a limit. How is it used to
determine the continuity of a function?
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2. What is the difference between average and
instantaneous rates of change?
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3. State the binomial probability formula and explain
its applications.
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4. What is an integrating factor and how is it used to
solve differential equations?
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5. Differentiate between scalar fields and vector fields
with examples.
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6. What is the directional derivative of a scalar field?
How does it differ from the gradient?
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7. State the importance of the curl of a vector field in
understanding the rotation of the field.
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8. Calculate the volume integral of the divergence of
F =(x, y, —2) over the volume of a unit cube with
sides from O to 1.
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9. What does the curl of a vector field represent in
vector calculus?
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10. Discuss the significance of the Dirac delta function in
physical applications.

* K ok
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