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Third Semester B.Sc. Degree Exammatlon March 2021.
| '. Flrst Degree Programme under CBCSS |
' Mathematlcs

Complementary Course for Chemlstry and Polymer Chemlstry -

i MM 1331 2 Mathematlcs — il - LINEAR ALGEBRA PROBABILITY
- o THEORY AND NUMERICAL METHODS

i (2019 Admissmn Regular)
lme 3Hours | o | '. | Mex.-l\/_ler'ks:S-(_) :
lltheflrsttenquestlonsarecompu]soryTheycarry 1: mark each. -

. Defin'é ’et:'guivéleh't matrice's e

5 __.lfAzs an lnvertlble matnx of order3 then rank of A= —-
o 1 ..m" 2 L
ﬁ _-;__ﬁTrace of the matr:x 2. -—1 6 riS_' e

: '.._:'-D'efi'ne' 'w'r'oh's'k'ian of a set-of functions

:_Z_r._:' ._.5.If a three dlglt number is selected at random . what lS the probablltty that the
L fhundreds digiti is6? - - .

6 : What is probabil:ty denSIty funotlon? .

P.T.O.



7. There are 10 questions on a test and you are to do 8 of them In how many ways
can you choose them?- . :

8. "When do the Ponsson distribution” gives a good approx1matlon to the blnomlal
distribution? .

9. Whatis the order of convergence of the solution in N_ewton;Raphson method?

10. Give an example of a functiens which is not analytically integrable over some
range. ' ' - :
SECTION )

Answer any eight questlon form among the questlons 11 to 26 These questlons
" carry 2 marks each -

1. If 3=4i -3k and b =-2i +2j -k, find the

* (a) Scalar projection of g and b

(b) Scalar projectioh of b onto @

o 1 -1 23
'1'2.. Fmdthe rankofthe matnx -2 2 =1 0].

4 -4 5 6

1:3.' I C s orthogona! and M is antlsymmetrlc show that the matnx Cc- 1MC is
: ant|symmetr|c '

~14. Show that the f.unctions X, si‘n x,2x—35inx are linearly dependent.

15.. F:nd the .equation of the I|ne through (3,0,-5) and paratlell'_to. the line
F=(21-5)+ (0 3,1t | R L

16. Find the direction of the Ime of 1ntersect|on of the planes X=2y+3z= 4 and :
"2x+y z=5 : - | '
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17 :'leen a fam:ly of two children (assume boys and girls are equally likely), what is
<o the probabnrty that at least one is a girl? Given that the first two are girls, What is -
S -the_probab_ll_lty that an expected third Chl|d will be a boy?

 :_ 18Two dlce are thrown. What is the probability of belng able to form a two- dlglt |
e ','number greater than or equal to 42 with the.two numbers on the dice? :

19 'Frnd the probablllty of gettlng 4 heads in 6 tosses of a fair coin.

20 :An rn contalﬂS 10 black and 10 white balls. Find the probabrtlty of drawrng two
G balls of the same colour ' '

'_::if-._é__-:Fmd the number of ways in whrch 15 balls can be put into 6 boxes in such .a
"'--j_,f'manner that the boxes contalns4 3 3 2 2,1 batls respeotlvely o

lf a random vanabte x foIIows Porsson drstnbutron such that p(x =1)=p(x=2),
""-'then frnd the mean and vananoe of the drstrrbutron '

: red root of the equatlon x +x —_1 0 !ylng between O and 1 by the '
_ ethod of rearrangement ' - :

| Uil couss it ;-metho.d,'[S_sive-fhe equations

_.i:'::.Grven a random number 7; unn‘ormly dlstnbuted on (0,1), deter'mine the function
“5 5(77) that would generate a random number 5 drstnbuted as 2£ on 0 < cf <1.

'_.'_'-:_{E_\'(atuate-ij(xz_:.Bx_ +4) dx using trapezium rule with h=0.5.
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27.

28.

20,

30.

31.

SECTION — III

Answer any six questions from among the questions 27 to 38 then questions
' carry 4 marks each. '

Determine the value of & such that the equations

"x+-ky+32=0,
CAx+ 3y + kz =0,

2X+y+22=0

~ have a non-trival solution.

Find the equation of the plane through the points

‘ (—1, 11), (2,3, 0.)'an'd (0,1, -2).

Find the angle between

(a) the space diagonals of a cube

(b): space diagonal and an edge

“(c) a space diagonal and a diagonal of a face. 5 _ S

Find the dimension and a basis of the vector space spanned by the vectors -
(0,1,0,6,-3),(1,0,1,5,-2), (2, -1, 2, 4, 1) and (3, 0, 3, 15, -6). o

What is the probability that a number n, 1< n <99,

- (a) is divisible by both 6 and 107

~(b) is divisible by either 6 or 10'or both?
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| B 32. A c!ub consists of 50 members. In how many ways can a preS|dent vice
-._‘_prtaSIdent secretary and treasurer be chosen’? In how many ways can a
'comm:ttee of 4 members be. chosen’? '

33 A prcblem is chemistry is given' to three students A, B, C whose chances of

e __solvmg of are ;_ ; ; respectively. What is the probability that the problem will be

" :.solved'? S | .

34 -Suppose 3% of boIts made by a machlne are defective, the defects occurnng at
o _,":_random dunng productlon of bolts are packaged 50 per box, find

. '.':,'-‘:__-'(5) _.;_f';_:_s_a‘issdrf; "a'ppifoxifnéﬁbh-_t'd it that_ a given box wil contain 5 defectives.

:_,._'_"_:'Usmg Newton Raphson procedure find, correct to’ three demmal places, the root |
S '_'-'-:nearest to 2 of the equatlon x + x 7x -X+5=0.

X ;[x +Xi) forf!ndlng ‘the. square root of x has second order -

: convergenceUslng t_h_ie eva_luate V18 correct to four decima‘l places.

' ”;.}_'sf“-_:Use a:.TayFor senes to solve the mmal value probfem %ZJF xy 0, y(O) 1

-_-';::eva!uatlng y(x) for x 0 O to 0 5 in steps of 0.1.

R - : 5x+2y+z 12
:_-:-Apply gauss se:dal method to so!ve the equatlons X+4y+2z=15

: x+2y+52 20
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39.

40,
A= 2 1 -8

41.

42.

A Ioa.ded die has probabilit_ies i,—,— e — Of éh’oWing 1, 2,3, 4, 5, 6.

(a) Whatis the probablllty of throwing two 3's in successmn’?

(b) What is the probabmty of throwmg ad the f|rst tlme and not a 4 the second

"SECTION -V -

- Answer any two questions from among the qu_e_étions 39 to 44,
These guestions carry 15 -marks each.

6 —2 2

(a) Let M=|-2 3 ~1|. Find a matrix C such that C—WC is a diagonal

2 -1 3
~ -matrix. '
(b) Fihd the eqUaiiQn relative to the principal axes of the quadric surface
- 6x*+3y?+32° —4xy +4xz+2yz=60. Also find the matrix = of
transformation. L | - o \

Find the eigen values and-corfespo'nding independent eigen vectors of the matrix

T-2 2 -3]

1 -2 0

Suppose that boxes of a certain kind of cereal have an average weight of 16

“ounces and it is known that 70% of the -boxes weigh within 1 ounce of the

average. What is the probablllty that the box you- buy welghs less than 14 )
ounces” -

2 3 4 5 6
2-1 21 21’21 2121

time? _ _ ‘

(c) If two such dice are thrown and the sum of the numbers on the faces is
greater than or equal to 10. what is the probability that both are 5's?
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L _(d)_.:_'-How many t[mes must we throw Ioaded die to have probablllty greater than
g g of gettlng an ace?
(@) _Th_e loaded _die'_ is thrown twice. What is the probability that the number on
R "the die is even the first time > 4 the second time?

438how the followrng results about rearrangement schemes for polynomial
';;'_equatlons s :

;,__._:;'_'(a) |f a polynomlal equatlon g(x) x™ —f(x)=0 where f(x) is a polynomial of
E __J_-degree Iess than m and for which f(0)¢ 0, is solved using a rearrangement :

fﬁzscheme Knet —(f(X ))X” then is general ‘the scheme will have only first
f_!j'-;.:_orderconvergence 3 o . |

The same |teratron scheme can give second or hrgher order convergence to
:3fj'f_j'the cubic equatron x ax +2abx (b3 +ab2) 0, where a= 0 b0 in
: ':_'speCIaE cases ' L

44" ;Use the Runge Kutta method of order four to solve for y(O 1) y(O 2) and y(O 3)‘ |
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