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Answer five questions, taking one from each unit.

UNIT-I
1. (a) Iff(z)isan analytic function in the powers of (§ —a)", then write the
Taylor’s series expansion for f(§). 2
(b) Obtain the solution for the second order homogeneous equation with
constant coefficients. 7
(c) Show that the given differential equation is an exact differential

‘ ‘ ) 4 o dx
equation and solve it: (1+e )+e I e 5

y)dy

2
2. (a) If yy =€ "cosx, y,=e "sinx and %-‘r 2Z—y+2y =0, then
X t
(i) calculate the Wronskian determinant

(i) apply Wronskian test to check thaty, and y, are linearly
independent. 5
(b) Find the pointupon the plane ax + by + cz = p at which the function

f =x* + y* + z” has aminimum value and find this minimum /. 6
2
(¢) Solve the equation: —=- d y jy +9y =5 3
UNIT-II
3. (a) If g=3x"y—y’z*, find grad ¢ atthe point (1,-2,—1). 3
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(b) Show that when three vectors lie in a plane, the volume of the

parallelopiped is zero. 7
(c) Find the directional derivative of ¢ = x*y + xz at(1,2,~1) in the

direction of 4 =27 — 27+ k. 4
(a) If A isaconstant vectorand R = x7 + yj+ zk , then prove that

curl[(ﬂ.l_{')ZJ:Zxﬁ 4
(b) Find the value of the constant ‘a’ so that the vector,

A=(x+3y)i +(2y+32)] +(x+az)k isasolenoidal vector. 4
(c) Derive the expression for the divergence of a vector field. 6

UNIT-III

(@) IfV =(3x> +6 V)i —14yzj + 20xz>k , then evaluate J.C V.dr ,where
Cis astraight line joining (0,0,0) and (1,1,1). Given
x=t,y:t2,Z:t3. 7

(b) State and prove Gauss’s divergence theorem. 7

(a) Evaluate jﬂ (% x F )c/V , where Vis the closed region bounded by
the planes x=0,y=0,z=0, 2x+2y+z=4 and

F =(2x* =3z)i —2xyj —4xk . 7
(b) Use the divergence theorem to show that,

”V(x2 +y° +Zz)d§=6V 7

UNIT-1V

(a) Derive the expression of V¢ in the orthogonal curvilinear

coordinates. 8
(b) Express the following in spherical coordinates:

@ Vx4

(i) Vy 3+3=6



8. (a) Show thatin the orthogonal coordinates: 3x2=6
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(b) Express div V inthe cylindrical coordinates. 8
UNIT-V

9. (a) Obtain the expression for the binomial distribution by the example of

repeated tosses of a dice. 8

(b) State Bayes’ theorem. 2

(c) Using the definition of a continuous probability distribution for the
variance o° of a continuous random variable, show that:

o’ =<X2>—<X>2 4
10. (a) Define Dirac delta function. 2
(b) Show that:
] S @8 (t—a)dt =—f"(a) 4
(©) I:ZO\O/aluate the following:
@) Te3’5(l —4)dt o)
0
(i) Te”S(t —2)dt )

(d) Show that in the limit ¢ — 0, the rectangular function R_(x)has all
the properties of the Dirac delta function. 4




