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1. (a) Calculate the median and mode from
the following data :

Clsss Intcrurt : f10 1f20 2f30 3040 4f50

Frequency 7953010
3+3=6

(b) Find the Fourier series of the function'

f(*)= *+*', -tt < x<1T' Also show

o'111
that _=_.__a__.....L2 l" 2' 3"

6+2=8
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If A is a constant vector, then prove

that diu(f x d) = 0 and otrl(f x d) = -26 .

4

(d) rf
A=br'a-ru)i *("* -s2 sinx)j *s'."osxri,

AA
then frnd i 2dx'

2. (a) If u, = 
xzxs 

, u2 = ry and u3 - *'*' ,X1X2-Xg

then prove that J(u1,u2,us)=4
5

(b) Show that

.(coso)2"-r d.o ,

4

Determine the half range cosine series
for the function 5

(t ,0<xcxf2f(*)=l-' ltr-x , xl2<x<lt

(d) A pait' of dice is rolled together till a
sum of either 4 or 6 is obtained. Find
the probability that 6 comes before 4.

6

3. (a) If i asintj +btk, find

lar
4

Ldt

(b) lf p, and p', be the r-th central moment
and r-th raw moment of a random
variable, then show that ltz = pL - Fi2 ,

g(m,n)=z("{"ino)zn-t

tu)Orn>0

where r = L,2.

(c) Show that

4

(d) If y(X) be the variance of a random
variable X then show that for a Binomial
distibution, V(X) = ftpe,
where n = no. of variabl€s, p = probability
of success and q = probability of failure.

7
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4. (a) If F = (2a +3)i+ xzj +(sz- x)i,
evaluate I F.ar along x:2t2,

.C

z=t3 from t=O to f =1'

(b) Find the moment generating function

of the variable Xi such that

P(Xi = k) = Pqk ;

k = O,1,2,...,n ,

(c) Prove that

(b) If the matrix

then frnd x, y,

(d)
If A = x'y"i -2xz3j * *2tfr.,

E=2zi+aj-*'i, find the

^tn /- -\:: ^ (AxB) at (1,O,-2).
ox.oa

(c) Prove that a real 2x2 normal matrix iseither symmetric or the sum of a scalarmatrix and a skew_symmei_ric matrix.
3

i = 1,2,...,n

A:t,

6

and

6

value of

4

Find eoft matrixby e row on

2

0

2s
3

orthogonal,

(d)

4
5

5. (a) At any 
1*..r, the vecto" To- the originto a moving p;i;;

i = d.cos2f + Esin.lt, *n.*:;T j:
constant vectors and aFind the velocity , ;": iln"Hl
i ^i =,t(a"a). 2+4=6
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6. (a) Give an example (with justification) of
a real matrix that is normal but is not
symmetric, skew-sYmmetric or
orthogonal. 2+2+2=6

Prove that a vector function d(t) have

constant magnitude if and onlY if
-dda.--- =O 5

dt

If A is real skew-symmetric matrix such

that A2 +I =O, show that A is
orthogonal and is of even order.

2+2=4

Reduce the following matrix into Row
Echelon form and hence find the rank
of the matrix

(d)

3

A- -6
-3

-1
2

I

2

4

2
2+3=5
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