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BHM 104 : MATRICES AND PROBABILITY THEORY
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: SECTION A
Answer any 4 questions. Each quesnon carrles 1 mark
1. Find the length of the vecior a = [4 —3 0 2]
2. State Cauchy Schwartz mequalﬁy 5
3. Define eigenvalue of an n x n matnx A -4
4. Define random vanable _. ‘. : -
5. When do we say that a dlstnbutlon is s.ymmeh'.lo? (4x1=4)
A.c\  SECTIONAE .
Answer any 6 questjons out of 9 questlons Each quest:on carnes 2 marks.

6. Find the angle between the vectors x [6 -4] and y=[-2, 3]

l’z 1 4
7. Find the reduced row echelon form of the matrix [3 2 bl
0 =1 1

-5 2
8. Findthe i i
inverse of the matnx[ 9 _4}.
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4 2 0 1]
9. Evaluate the determinant [0 3 9 6]
0 0 -15
g 00 &
Vg
10. Find the characteristic polynomial of the matrix A B B
18 2 -4
% 2x0<x<1 :
11. Examine whether f(x)={4 - 2x1<x<2 lsadens:ty func’uon

0, elsewhere g
12. A continuous random vanable X has densnty funchon
ax,0<x<1 I8
F(x) = a,1sx<2 , determmethe oonstant g
-ax+3a,2<x<3 o A
0,elsewhere

13. Suppose that the probablhty that sets conSIStmg of 1 2 3,4 and 5 persons pay
a visit to an ant gallery are 0.2, 0. 5 0.2,0.07 and 0. 03 respectlvely What is the
expected number of persons per set 2z Ko e :

14. The first and second moments of a dlstnbunon about ongm are 2 and 8
respectively. Find the variance. ! feniie, (6x2=12)

SECTION C
Answer any 8 questions out of 12 questions. Each question carries 4 marks.

15. When do we say that a matrix is in reduced row echelon form ?

2 -6 B
16. Find the inverse of the matrix [ _4 12 _g]|.
2 -9 8
5
¥ . ‘
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[ 1 -2]
17. Determine whether [5,17,—20] is intherowspaceof | 4 o 1 g
|2 4 3|
7 1 -] _
18. Isthematrix g=| 11 -3 2 | ciagonaiizable 7 Justify.
[18 2 -4J

19. Prove that the determinant of an upper trlangular matrix is the product of its
main giagonal entries. .

¥ 4 4
20. A= 1 1 2| findA=
A 4 A

21. A continuous random variable X has pdf f(x) 2x 0 <x = 1 and 0 eisewhere.

(1 3 o
FlndF(x)P(X< ] (4<X<,‘_’f]

22. For the random variable: X Wiin"pdf '@iven by'_f(x) 5 gx(z ~x),0<x<2,and0

elsewhere, find the mean ‘and vanance

23. The joint pdf of-a two dlmensmnal random vanable (X.Y) is given by

f(xy) = [ Al y " Fmd the marglnal and condmonal density functions
| 0,elsewhere
of Xand Y.

24. Find the first four momenis about the mean of the numbers 2,3,7,8 and 10.
25. Find the moment generating functions of

a) fixy=ae*, a>0,x>0

b) f(x)= -;—e""',—-so <X<®O-

26. The first three moments of a distribution about the origin are 1, 7 and 38
respectively. Obtain the coefficient of skewness.

(8x4=32)
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SECTICN-D
Answer any 2 questions out of 4 questions. Each question carries & marks.

27. Using Gaussian elimination method solve the system of linear equations
Sx = 5y — 15z = 40, 4x— 2y — 6z =19, 3x — 6y —-17z = 41.

‘ . 12 -51
28. Find the eigenvalues and eigenveciors of the matrix [ 2 11}-

29. For the joint distribution ~f(xy) __:Z( 15 'x)_e"’,zd%nx <1, y >0, find the conditional

—L ’

~ distribution x given y =1 and that of y gnven o

.<m

30. State and prove Chebyshe'yfjs_‘-in_equ'ality; e ; i (2x6=12)




