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Answer all questions.

Show that the vectors (1, 2. 3). (3, 2, 1) and (5. 5. 5) in R™ are linearly dependent.

o

Find the basis and the dimension of the sub-space generated by (2, 3. - 1, 2), (=1, 4, 3. 0) and
7, -6, - 11, 4) in R .
2x

Find the Fourier sine transformation of e™ + e ™™". .

Using Fourier integral p'rove that : =

N it ’
“1—cosAmt . . ,. 1= O<x<m
[———=sinxAdh=42 . )

A
0 L 0 x>

A random variable X has the probability distribution given below :

X : 0 1 2 3 4 b5
P(X): a/‘?: 3a/2 2a a® 2a°

Find the value of ‘@’ and P (X2 3).

Find the mean and variance of the geometric distribution :

9 3 n -
P, == (?) n=0,1,23,.. upto =

D\ 0

The mean weight of a random sample of size 100 is 63 gms. If the standard deviation of the
weight of the population is 3 gms, find a 95% confidence limits of the mean weight of the
population.
The average marks in Mathematics I of a sample of 90 students was 56 and the standard
deviation was 5 marks. Test the hypothesis that the average marks of the Mathematics [ of
the population is 58. ‘

(8 x 5 =0 marks)

Turn over



2. @)

(i1)

(b) (D

(1)

3. (a) (i)

(i)

(b) (i)

(i1)

1. (a) (@)

(i1)

2 .

Prove that the vectors (1. 1. 0. 0) (0, 1.0. ), (0. 1.1, 1) and (1. 1. 1. 1) form a basis of
vector space R'V.-Express (2. 1. 1, 2) as a linear combination of the hasis.
(7 marks)
Find a basis and dimension of the sub-space generated by the vectors (2. 1. 1, - D).
0. 1.2,2), (1. - 1. 1,0)and (1, L. 1, 3) in R,
(8 marks)
"Or

Verify whether the following represents an inner product in R <y, (> = 2x 0 F X,
+x, v, where v = Xy, x,) and ¢ = (vy. o).

(7 marks)

Find an orthonormal basis for the set of basis (L1, 1), (1, -1.0)and (0, 1, =1) in R

(8 marks)
Find the Fourier transform of e . o (7 marks) -
N
9
Find the Fourier cosine transform of e™ x > 0. (8 marks)
Or ’
- .
. .. FCOSAX . ;o _. ~ v
Using Fourier integral show that f ~dh==e"" >0, (7 marks)
0o 1+4° 2
(AN
Find the Fourier sine transform of —. (8 marks)
X

Find the value of %, the probabillity distribution function and P[X < 7] of the density
function :

[ hx? 0<x<5 ~
flx)= £ ~—
5k(10-x) 5<x<10

(7 marks)

In a factory 10% of the rivets manufactured are defective. In a random chosen 10 rivets.
What the probability that (i) not more than one rivet is defective - (11) atleast 3 rivets are
defectives.

(8 marks)



! 5. (a) (1) A random sample of h‘ef«r ;
| inches and a random sam 6.()0 sailors has a mean of 67.95 inches and
S.D. of 2.9 inches. Test wh f;FSO!diBl‘S and sailors differ significantly.
' - (7 marks) 4t
0 (1) The content of nitrate i : aintal b: ertain fertilizer is set at 12 kg. In a sample
Y of 10 such bags the contemr : iundtO be 11,14, 13, 13, 14, 12, 12, 10, 11, 10.
% Is there reason to believe that rce from the set value significant ?

| &

(8 marks)

‘ X 0 1 2
‘ fooo 298 598 -5

(15 marks)
[4 % 15 = 60 marks]




