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The Jigures in the margin indicate full marks

for the questions.

Answer any jlve questions.

l. (a) rcA, b are constant vectors, w is a constant

and / is a vector point function of the scalar. 
variable / given by

V = cos wt d + sir wl b , show that

,)-
ft) d.t +.rr _0" dt'
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(b) Find the median and mode of the following

distribution : 3+3-6

Wages (in Rs.) :. 20 - 30 30- 40 40 - 50 50 - 60 60 - ?0

No. of labourers 
.: 3 5 20 l0 5

(c) (i) Prove that the product of ,the
characteriqtic roots of a square matrix

' of order n is equal to the determinant

of the matrix. 3

(itl Find the inverse of the following matrix

using CaYleY-Hatnilton theorem :

-'',l 
,

3 -tl
-1 3)

Show that for Poisson disnibution, mean and

variance are equal. 3+3=6

If a funotion f is bounded periodic with

period 2n and integrable on [-2, nf and

piecewise monotonic on l-o' ol, then prove

that

(u
l-2
\2

2.

(b)
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r :,.
ioo * L {q cos nco + b,sin nco)

(co-)+f(c"+) ; -7r<co<E

{f<o-l+f(n+)l i co=xE

8

Compute the inverse of the following mafix
by elementary hansformation

6

I-et X have the p.d.f.
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l-a r -r -aln=l.u 
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(i, If At, A2, , A,, arc n mutually
exclusive events, then show that tht
probability of occurrence of either l,
or A, or....... or ,,4, is

P (4U A2U...... tJ A,,) - e(t,) + r(.tr) +......+ r(,t,,).

(b) Find f4
r-lrl.

@ Reduce the matrix

to its row cannonical

(a) (, Prove that

)

lv0l where Q_ 12e-, and

5+1:6

0r)
It ,l

2 s)

4

3

and

(12
IA=1 3 4
I

\-z J

form.

4.

(ii) Prove that

a -,"4\r@r (+)=ffi,ocr<r.\ L t 2t-, cos n,
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(b) Reduce the matrix

A_

to its
of A.

find the rank
4+l:5

(c) (, In a college 25%o of the students failed
in mathematics, | 5%o of the students
failed in chemistry and, l\yo failed in
both. A sfudent is selected at random.
What is the probability that

(D he failed in mathematics given
that he failed in chemistru.

(iD he failed in mathematics or in
chemistry. 2+2=4

(it) Let n dice be thrown. Find the
mathematical expectation of the (y' sum
and (ii) product of the points on them.

1L'r- 
^
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5. @) (i) If .{ is a sqr

^ : t : ;j'J"-_J: l,:i',T:
e2 =]t and I is skew_symmehic.

I r1-t
(i' tr 

.1,, 1r,-......;.. An are,r" :;;;values ofa m
uutu., or ual'l)x 

A' then find thc eilen
2

(b) 
.ly"pl" rhe disrriburion funclior,the following p.d.ll and Calculare

f,
/1 

, 0<xSl

,t{xl=l;@_x): l<x<4
I-

, lo ; elsewhere

@ (, Show rhat

r(31 -r\ r(3/, -\ /r a\\/z .'t , \22+x)_E (t_*.) sectx.
Provided -l<2x<1. 4

(ii) Evaluare [f 
ar. 

where F= (*, +ovli _t ,r l,
l4yzj +20xz2i and c is the straight line

joining (0 O o; and (1, r, l). 6
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F(x) for
F(2).

4+1=5

I
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6. (a) Find a Fourier series for /(-r) in the interval
(-n, n), where

l(A=IE+' ; -x<x<OLt^t-ln-x; 0<x<tt 6

Evaluate JlJ {2, + i dv, where v is the close

region bounded by the cylinder z=4-x2
and the planes x-0,y=0,y-Zandz_0.

(i) If a matrix X is real, skew-symmetric
and P + I - 0, then prove that X is of
even order.

7 . (a) (, If E _ 2y3 12 2a , prove that

div(grad Q) - 12xy2 za + 4x3 za + 24x1 y2 22 .

3
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(b)

k)

."(-% ' v)
(ii) ttl , -yj ,lisorthogonal,| '- ,,1

[ -y " -)/z)
find -r and y. z

(iii) Evatuate r(-yr) 3

I
---



rf P = (x + y +t)i +j +(-x-y)i,
prove that F.Curt F =0. 3

If u-3x2y and v=xz2 -2y, prove

that grad (gyad u. grad v) =

ll6n'-l2xli +6n' j +l2nyk.
4

(b) If u= xy+yz+zx
7)''

v-- x- +v- +z-
w - x+y+z

Determine whether there is a functional
relationship among l, u w and if so find it.

,]

(c) If Yt=cosxl
Y2 = sin \ cos x2

y3 = sin xl sinx2 cos x3

then find ,('=t''=" ':\.

(i,

(ii,

t
I

53 (MA201) ENMA-rVG


