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Answer ALL questions.

PART A — (10 x 2 = 20 marks)

8 -6 2 :
1. . Two eigenvalues of the matrix A=|-6 7 -4| are 3 and 0. What is the
2 =4 3 '

third eigenvalue? What is ’the product of the eigenValues of A?

' 4
2. Find the constants @ and b such that the matrix ﬁ b:] has 3 and -2 as its

eigenvalues.




: 1
Test the convergence of the series 1+ > + 5 +_§ + ....00,

Examine the convergence of the sequence u, = 2n.

Define Evolute and Involute.

Find the envelop of the family of lines icosﬂ+%sint9=l, € being the

a

parameter.

2

3

: - 0 o

If u=sin?t| 2 =2 , then prove that x—u+y—u—=2tan_u. _
xX+y ; ox oy

R T ‘
Find —u,lfu=—3£,where x=¢e, y=logt.
dt y

7 siné

Evaluate : I _[ rdrdé.
. :

0
344
Evaluate : I J- I xyzdxdydz .
S

PART B — (5. x 16 = 80 marks)

(a) Vérify Cayley-Hamilton theorem find A*

B e
A={n1 -3 -3
lia=1 ‘2
Or
10 -2 -5 .
(b) Reduce the matrix [-2 2 3 | to diagonal form.
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(ii)

(@)

(ii)
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(ii)

®

(i)

Test the convergence and absolute convergence of the series. (8)

1 B 1

—‘ ¥+ e s
WPaloda il dat it

cosnrz

®

Test for convergence of the series z

n=1

B il
Or
Test the series Z (\l nel- n) = _ (8)
n=1
Test the convergence of the sum

i+._2_.+_3_+i+.“ (8)
1358 5-Db 7 <19 . :
- o y‘2
Find the evolute of the ellipse —E+—b_2-=1’ considering it-as the
40 s

envelope of its normals. _ : 8)

'Find the envelope of 3C—+%=1, where a and b are connected by
a

a® +b? =2, ¢ being a constant. el
Or
Prove that the radius of curvature at any point of the cycloid
2 e .
x=a(@+sinf), y=a(l-cosf) is 4acos§. (8)
Find the circle of curvature at (3,4) oy =12 = (8)

A rectangular box open at the top, is to have a volume of 32 cc. Find
the dimensions of the box, that requires the least material for its
construction. ' (8)

Find the minimum values of x_2y23 subject to the condition
2x+y+3z=a. ‘ (8)

Or

Obtain the Taylor series of x® + y® + xy% at (1,2). (8)

If u =cos'1( e ], then prove that x%+y%=;1—cotu - A8)
X
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15.

(a)

(b)

®

(i)

0

(ii)

Change the order of integration

4a 2Jax
'f I xydydx.

022
da

abece
Evaluate : _”I (x* + y* + 2%) dxdydz .
000 8

Or

and hence evaluate ' it

®

(8

Evaluate I J' (x-y) dxdy over the region.between the line y =x and

the parabola y = .

octant for which x? + y% + 22 <a?.

C)

Find the value of ” I xyzdxdydz through the positive. spherical

®
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