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Code : BS-101 (104303)

B.Tech 3rd Semester Special
Exam., 2020

MATHEMATICS—III

Time : 3 hours Full Marks : 70

Instructions:
{ii The marks are indicated in the right-hand margin.
(i) There are NINE questions in this paper.
fiii) Attempt FIVE questions in all
(iv) Question No. 1 is compulsory.

llowing as directed (any seven) :
1. Answer the fo g N etd

{a) The value of Chebyshev polynomials
Tsix) is
i) 2x% -1
(i) 2x% +1

(i) 4x® +3x

Wxa -3x

JOAK/1311 { Turm Over )

(2)

(b) The value of d (xbet'x) is
elx

Jd'f..t ber x
fit) -xber x
firt) -bet x
iv) —xber'y
e} Which of the following functiona in
inverse of staelfl ?
b fn e X
1+ x
(u) flx) - 5=
fiti) f(x) =240

{ur) None of the above

(d) Given fix = log[ 1+ x) and
l-x

3x+x°

gix) = - Then [ g(x) equals
1-3x

M -fix

(i) 3f(x)

(iig) [f(x))?

. (iv} None of the above
o
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(3)

If a function f:[2, «j —+ B defined by
fl)=x* —4x+5isa byection, then B =

) R

e

fitt) |4, =

w} |5, =4

If r, and r, are two regression
coeflicients, then signs of r, and r;

depend on 5 4
(Fill in the blank)

Regression coelficient of y on x is 07

and that of x on y is 32 Is the

correlation cocflicent r consistent? Y5
{State Yes or Noj

The SD of the binomial distribution is
i ~Jnpq
(@) Jnp
(iii) npq
(w} pq

A hypothesis is true but is rejected,

then there is an error of type _LTewvol
(Fill in the blank)

A hypothesis is false but is accepted,

then there is an error of type N p 5ol
(Fill in the blank)

{ Turn Quer)

(4)

2. 1 State and prove the orthogonality
property of Chebyshev polynomials.
Show that

{1- x2)T () = nT, _y(x) = nxT,, (x)

where T, (1) is Chebyshev polynomials.

/3/ What are the applications of wavelets

transform?

For any three sets A, B and C, prove
that

Ax(BUC)=(AxB)N(AXC)

4. (a) Prove that the relation R on the
set NxN defined by
(@ bR[c, dje R« a+d=b+cforall (g b,
(6, d)e Nx N is an equivalence relation.

(b) Show that the function f:R-oR
defined by f(x)=3x3 +3forall xe Ris a
bijection.

S. Ja) Derive the expression of ber and bei
functions.
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L I | [6]

(b) Consider the following graph : ":-/Jl)/f-‘ind the moment-generating function of
v, e : Poisson distribution. 7
e3
‘ vs ee] U /b)/ln a certain factory turming out razor
" blades, therc is a small chance of 0-002
g Us for any blade to be defective. The blades
Uy e are supplied in packets of 10. Calculate
the approximate number of packets
Find all edges that are incident on vy, all containing no defective, one defective
vertices that are adjacent to v, all edges and two defective blades respectively in
that are adjacent to e, all loops, all a consignment of 10000 packets. 7
parallel edges, all vertices that are
adjacent to themselves, and all isolated
vertices. 7 8./(;(/In a normal distribution, 31% of the
items are under 45 and 8% are over 64.
Find the mean and SD of the
6. (a) The first four moments about the distribution. 7
working mean 285 of a distribution are _
0294, 7-144, 42409 and 454-98. ﬂ Discuss the method of least square. 7
Calculate the moment about the mean.

Also evaluate B,, f, and comment upon’

d kurtosis of the )
tl']e 'Iiki:vnesitl T'ru.'u,-'“-' akubihar.com 7 9. ) The mean of a certain mnormal
distribution. ps: ' ' population is equal to the standard

, _ error of the mean of the samples of 100
(b) Compute the‘l{arl Pearsnn_s cnef[ic;e::xt from that distribution. Find the
correlation using the data given below : 7 probability that the mean of the sample
ctributi .
X : 15321173 of 25 from the distribution will be
negative. 7
Y : 6 1 0 0 1 2 1 5
ANAw 121 { Turm Dhier ) a2nAK/1311 fContmued)
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(7))

M unbiased coin is thrown n times. It is
desired that the relative frequency of the
appearance of head should lie between
0:49 and 0-51. Find the smallest value

of n that will ensure this result with
90% confidence. 7

Note : Please provide the distribution table to
students.
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