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Instructions -
1. It is compulsory to answer all the questions (1.5 marks
each) of Part-A in short.
Answer any four questions from Part-B in detail.
3. Different sub-parts of a question are to be attempted
adjacent to each other.

N

PART - A
1. (a) Define evolutes and involutes with example. (1.5)
%
(b) Evaluate f \/tan 0 db. (1.5)
0
(c) State Lagrange's Mean Value theorem. (1.5)
xn
(d) Evaluate lim = (1.5)
X—300 o
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() Find rank of matrix

(a)

(b)

(a)

(b)

1 eSS

7120 |-2]| 25
51=-21| 4 7
by using determinant. (1.5)
PART - B

Find the evolute of the rectangular hyperbola xy = c?.

t))
A sphere of radius ¢ is divided into two parts by a

plane at a distance % from the centre. Show that the

ratio of the volume of two parts is 5 : 27. (7)

Expand sin x as a finite series in powers of x, with
remainder in Lagrange's form. Hence, find the series

for sin x. (7)

Using Rolle's theorem, prove that there is no real g for

which the equation x*-3x+a has two different

roots in [-1, 1]. ()
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§. (a) Test the convergence of the series given below :

= -2 =]
22 2] 33 3] 4* 41
s i, | ——— +| == ... =
{12 1) [23 2 | 3 3] 7 ©

(b) Find the half-range cosine series for f(x)=x in the

interval [0, 7] and deduce that

Fovrees =—, (7

it : &t N
§. (a) Test the continuity of the function f(x,y)= \/;Z—+—yz= ,

if (x,y)#(0,0) and f(0,0)=0 at the origin.  (10)
(b) Discuss the maxima and minima of

f(x,y)=x3y2(l—X'-y). (5) '

6. (a) For what value of k, the equations x+y+z=1,
2x+y+4z=k and 4x+y+10z=k? have (1) unique
solution, (ii) infinite number of solutions, (iii) no
solution and solve them completely in each case of

consistency. (10)



. . Loy
(b) Find the €1gen values of the matrix A= [ }

-5 4
Hence, fing the matrix whose eigen values are
1
5 and -1, (5)
(@) Evaluate Ixe'xzdx, if it exists. (7)

—00

(b) Find the radius of convergence of the series

oo 1\
2 ( ? xon W and the interval of convergence.  (8)
n=0 8 ]




