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10.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

If the sum of two eigenvalues and trace of a matrix A are equal, find the value
of |A| A

Write down the matrix correspondmg to the quadratic form
2x7 + Bx2 + 4%,%y +2%3%, -

Define convergence series with example

Fmd the coefﬁc1ent of x® in the expansion of (1 —x+x’ )éz_” .

Fmd the radlus of curvature of the curve xy=c’ at (¢ (c,c). .

Find the envelOpe of the fam11y of stralght lines y=mx + % m being the

parameter.

Find fid—':'when u=x%+y?, x=at’,y=20t.

If x= 'r-lco'st9, y=rsind, ﬁnd

Evaluate

© Sy =4

23
”xyz dxdydz.
00 )

Change the order of in’tegrétion in

© Sy 4

Tfatydxdy.
0
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PART B — (5 x 16 = 80 marks)

(11 -4 -7
(i) . Find the eigenvalues and eigenvectors of the matrix ‘I 7 =2 =5].
10 -4 =g
®
: b, Iy - _ 7 2 -2
@) Using Cayley—Hamilton theorem find A, where d=|-6 -1 2 |.
' : 6 2 -1/
€))
Or
Reduce the quadratic form 6x? +3x2 +3x2 - 4ux,x, — 2x,%3 +4x3%, to
canonical form. (16)
. 1 2 8 A
@) Examine the convergence of the series 5 —§+ A w0, (8)
4 3 9 e 2
(i) Find the sum to infinity of the series il'—-l-_EBZFTs+H—5;:i + 8)
Or
(@) Expand 21 in ascending powers of :x. Also find the
(L~ 2x)*(1-3x) -
coefficient of x”. (8)

2

{iz) Prove ' that Jx +4 ~ \/x +1 = l—xT+ ix nearly when x is

64
small.

)

{i) Find the equation of the circle of curvature of the parabola y2=12x

at (3,6).

(i) Find . the . equation of evolute = of the
x= a(cost+t51nt),y =a(sint - tcost) "

Or

@

curve

)

()  Find the radius of curvature at ,0) on the curve xy® =a®-x%, (8)

2 y2

(i) Find the envelope of the e]l1pse x—-+b— 1, where a andb are
a

connected by the relatlon a’+b2=¢?, ¢ bemg a constant.
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(a)
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(a)

(b)

@ -

(it)

@)

(id)

@ *

(it)

@

(it)

L}

If u=f(r,s,t) and r¥£,s=l,t='i, find the value of
: « N Y z x
ou Ou ou

—+y—+z—. 8
*ox Yoy oz @

L » ol .
Examine the extrema of f(x,y)=x +xy+y +—+—. - (8

; ) x Y !

Or

Using Taylor’s series expansion; expand e®siny in powers of x and
y as far as terms of the 3 degree. (8)

Find the shortest and longesf distances from. the point. (1, o, —1) to

the sphere x%+y® +2° =24. : (8)
. ayni-z? . o . i
Evaluate j I Ja®-x?-y* dxdy. . 8)

0 0 : ’

2 "2
Using double integral find the area of the ellipse _x_é_ + ‘—Z—Z- =1. (8
- a

Or
) 2y4-7
Change the order of integration in j jxy dx dy and evaluate it. (8)
: 0 0

[}

By transforming into polar co-ordinates evaluate He_-(x“_yz)dx dy.
' 00

Hence find the value of je;"z dx . : : @8
0
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