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UNIVERSITY OF NORTH BENGAL

B.Sc. Honours 5th Semester Examination, 2024
DSE-P1-MATHEMATICS

(REVISED SYLLABUS 2023)
Time Allotted: 2 Hours Full Marks: 60

The figures in the margin indicate full marks.
Symbols have their usual meanings.

T'he question paper contains DSE1A and DSE1B. Candidates
are required to answer any one from the rwo DSE1 courses and they
should mention it clearly on the Answer Book.

DSEI1A
PROBABILITY AND STATISTICS
GROUP-A _
8 Answer any four questions: RN 3x4 =12
(a) If X'be a discrete random variable having the followihg probability mass function: 3
4 BB ER i s

P(X=x) | 0| k| 2k &% | 4k | 5k | 6k
then find (i) the constant & (ii) P(X < 5) and P(X 24).

(b) Define simple and composite hypothesis,” Explain them in the context of N(m, o) 3
distribution. H

(¢) If Xis a y(/) variate then compute E*(\/})

(d) If »(X,Y) be the correlation coefficient between two random variables X and Y
prove that —1<r<1.

(¢) A coin is tossed repeatedly until 2 head is obtained. If the tosses are independent and 3
probability of head is p for each toss, find the expected number of tosses.

(f) The probability density function f(x) of a random variable X is defined 5, BEREES SRR

f(x)= é—e"ﬂ , —00 < x <o, find mean and variance.

GROUP-B
2. Answer any four questions: 6x4 = 24
(@) A point P is taken at random in a line 4B of length 2a. Find the mathematical 3+3
expectation of | AP — PB|. Also find the probability that the area exceeds -%—az :
(b) A random sample of size 20 from a normal population gives a sample mean of 42 4+2

and sample standard deviation 6. Test the hypothesis that the population mean is 44.
State clearly the alternative hypothesis you allow for and the level of significance

you adopted.
(c) State and prove Tchebycheff’s inequality. 2+4
(d) If X and Y are standardized random variables and plaX +bY, bX +aY) = 1;—26;2 , 6
’ a” +

find p(X,Y), the correlation coefficient between X and Y.
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(¢) If X is a normal (m, o) variate prove that Pla<X<b)=0 ~ O and

=¥, S ol

P(|X —m|>aoc)=2[1-®(a)], where ®(x) denotes the standard normal distribution
function.

(f) The joint distribution function of X and ¥ is given by
l-e* - e ) A0 =D
FXY(x: y) P { £

0 , elsewhere
Find marginal densities of X and Y and P(X +Y <1). Are X and Y independent?

GROUP-C

3. Answer any fwo questions: : 2% =1
(@) (i) Let {X,} be a sequence of random variables such that S, =X+ X, +--+ X,
has a finite mean M, and finite variance B, ftor all n. Then prove that

S, —M 2. 118 - MR
| 2 28 5 0as nooif Dn_in?
7 n
(11) Prove that the sum of two independent Poisson variates having parameters
and u, is another Poisson variate having parameter x; + 1, .

(b) (i) Two random variables X and ¥ have least square regression lines with equations  2x3 =
3x+2y—-26=0 and 6x+y—-31=0. Find E(X), E(Y) and p(X,Y).

(11) Let p be the probability that a coin %ﬁll fall ‘head’ in a simple toss in order to 3
test H,:p —% against H, : p = 3?@ The coin is tossed 5 times and H, is

rejected if more than 3 heads a:g’ obtained. Find the probability of Type I error
and power of the test, S

(¢) (1) IfXand Y are two random variables having joint density function: 3+
(6*--x—y) o lEx Ll TS sal

>0 as n >

.. . otherwise
Find P(X +Y <3) and P(X <1 1Y <3).
(1) Show that if X is a random variable having the Pmsson dlStI‘lbllthIl with

(d) (1) Suppose X and Y be two independent random variable each having the same
probability density function f(x)= 2xe™ , Xx>0. Find the pdf of NXZ4Y2,
(11) Obtain 99% confidence interval of the population standard deviation (o) on the

10 10
basis of the data fo =620 and fo =39016.
=] i=1

DSE1B
DIFFERENTIAL GEOMETRY

GROUP-A

Answer any four questions from the following 3x4 =12 _
- 3 Find the osculating plane at a point 7 of the curve 7 =(acost, asint, bt).

2. Check whether the surface (z — a)’ =xy is developable or not.
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- Prove that the 2nd fundamental form of a plane is zero
5. If ¥ =F(u) is the equation of the curve with respect to the parameter ». Then prove
= 5 =
that £ = | r;3r l.
|77
6. Show that the parametric curves on the sphere x = gsinucosy , Y=asmusinv ,

Z=acosu forms an orthogonal system.

GROUP-B
Answer any four questions from the following 6x4 = 24
/. Find the involutes and evolutes of the circular helix 7 — (acosé, asind, bo).

Prove that first fundamental form is invariant under parametric transformation.
9. Show that the curves # + v = constant are geodesic on a surface with the metric
(A+u?) du® = 2uv du v+ (1+v*)dh?

10. If the tangent and binormal at any point on a curve make angles @ and ¢

respectively with a fixed direction then prove that
sSIné dé -

sSing d¢ ¢

[1.  Prove that if L, M, N vanish at al] points on Surfaces than the surface is the plane, L,
M, N are second fundamental coefficient.

2. Find the Serret-F renet approximation -of the curve 7 = 7 (), where s = arc length
measured from a fixed point 0 (s =0).on the curve.

" GROUP-C

Answer any fwo questions from the following 12x2 =24

13.(a) Define Gaussian curvature. Find the value of Gaussian curvature at any point of the 14+4+3+4
right helicoid 7 =(ucosv, usinv, av) . Hence show that the right helicoid is a

minimal surface.

14.  For any curve prove that: 2424242
@ 7= -

() F(t)=4costi+4sint}, >0
(1) F()=(r+3, 2t-4, 2r) , >3
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UNIVERSITY OF NORTH BENGAL

B.Sc. Honours 5th Semester Examination, 2024

DSE-P1-MATHEMATICS

(OLD SYLLABUS 2018)

Time Allotted: 2 Hours ‘ Full Marks: 60
The figures in the margin indicate full marks.

The question paper contains DSE1A and DSE1B. Candidates
are required to answer any one from the fwo DSE1 courses and they
should mention it clearly on the Answer Book.

DSE1A
PROBABILITY AND STATISTICS
GROUP-A -~
E Answer any four questions: ﬁ 3x4 =12
(a) If X be a discrete random Varlable havmg the féﬂowmg probability mass function: 3
X 011 [ 2% 3o [oabsl 5106

P(X=x) | 0| k | 2k | 3k | 4k | 5k | 6k

-—Il—--—-

then find (1) the constant £ (1) P(X <5) and P(X 24).

(b) Define simple and composite hyggthems. Explain them in the context of N(m, o) 3
distribution.

(¢) If Xis a y(I) variate then compute EWX). 3

(d) If r(X,Y) be the correlatlon coefficient between two random variables X ﬂl ) 4 3
prove that —1<r <1.

(e) A coin i1s tossed repeatedly until a head is obtained. If the tosses are mdcpuﬂﬂ 3

probability of head is p for each toss, find the expected number of tosses.
(f) The probability density function f(x) of a random variable X is defined l!y Bl

f(x)= 1 e ™, —o < x <o, find mean and variance.

GROUP-B
2. Answer any four questions: 6x4 =24

(a) A point P 1s taken at random in a line AB of length 2a. Find the mathematical @  3+3

expectation of | AP — PB|. Also find the probability that the area exceeds é - a

(b) A random sample of size 20 from a normal population gives a sample mean of 42 M R A+
sample standard deviation 6. Test the hypothesis that the population mean is 44. State
clearly the alternative hypothesis you allow for and the level of significance ym

adopted.

4T
4
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(c) State and prove Tchebycheff’s inequality. 2+4

(d) If X and Y are standardized random variables and paX +bY, bX +aY) = A 6

pd
a’ +b?

find p(X,Y), the correlation coefficient between X and V.

) . b—m) (a—m
~(e) If X is a normal (m, o) variate prove that Pla<X<b)=0 @ and 6
Oy O Oy

P(|X —m|>aoc)=2[1-D(a)], where ®(x) denotes the standard normal distribution

function.
(f) The joint distribution function of X and Y is given by 4+2
l—-e ™ —e? +e %)) . wkiomll, L0
FXY (x:! y) o 4
0 , elsewhere

Find marginal densities of X and Y and P(X +Y < 1). Are X and Y independent?

GROUP-C
) Answer any fwe questions: 12x2 =24
(@) (i) Let {X,} be a sequence of random variables such that S, =X+ X, +-+ X 6
has a finite mean M, and finite variance B, for aJl n. Then prove that
B BT 0w nsiill MLO as n— o
’ !
(11) Prove that the sum of two mdependent @Oﬂ: son variates having parameters . 6
and L, is another Poisson variate havufg parameter 4 + u,.
Q

(b) (i) Two random variables X and ¥ hav;cggast square regression lines with equations 2x3 =6
3x+2y-26=0 and 6x+y-31 $ Find E(X), E(Y) and p(X,Y).

(11) Let p be the probability that a%m will fall ‘head’ in a simple toss in order to 343

test H, : p—% against H,:p=3/4. The coin is tossed 5 times and H, 1s

rejected if more than 3 heads are obtained. Find the probability of Type I error
and power of the test.

(¢) (1) IfXand Y are two random variables having joint density function: 3+3
1 (6—x— '
¥ 2t OSxgd. D€yed
f(x,y)=18
0 ;  otherwise
Find P(X +Y <3) and P(X <1|Y <3).

(11) Show that if X is a random variable having the Poisson distribution with 6
parameter 4 and u— oo then the moment generating function (m.g.f.) of

VA A—:/__ﬁ approximate to m.g.f. of the standard normal distribution.
)7

(d) (1) Suppose X and Y be two independent random variable each having the same 6
probability density function f(x)=2xe™ , x>0. Find the pdfof v X + 72 .

(11) Obtain 99% confidence interval of the population standard deviation (o) on the 6

10 10
basis of the data fo =620 and fo =39016.
i=1 =
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DSEI1B
LINEAR PROGRAMMING

GROUP-A

L Answer any four questions from the following:

~ (a) Find a basic solution of the system of equations
X +2x, +x;, =4
2X + %5 +3%; =3
(b) Prove that hyperplane is a convex set.
(¢c) Solve graphically the following L.P.P.:
Minimize z=-2x; +5x,
Subjectto x;+x,2>7
3%, +x,<6
X1 Xyl
(d) Find the dual of the following LPP:
Maximize z =2x;, +3x, +4x,

xl - x2 2 0 C%Z)\f
and x, is unrestricted in sign. §\®

(e) Solve the game whose pay-off matrix is gi\@n by
Player B @CS}

Bl Bz $
@T’\
Player A :

where a 1s any real number.
(f) Write down the following L.P.P. in standard form
Maximize z=2x +3x, —x,
Subjectto  4x;, +x, + x; > 4
1%+ 4%, ~ X% 528
X, X3 20
and x, 1S unrestricted in sign.

GROUP-B

2. Answer any four questions from the following:
(a) Prove that dual of dual of a LPP is the primal.

(b) Solve the following LPP by Big M-method:
Maximize z=2x;, —3x,
Subject to — Xy + Xy 2 =2
5% +4x, <46
Tx, +2x, 232

X, Xy 2l
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O 8 9 6 3 18
O 6 11 - 10 |20
O3 3 8 7 9 18

B 15 16 1 aig

(d) Solve the following game graphically

Player B
B B E &
il ol

Player4 '

(e) Solve the following LPP by Simplex method:
Min  z=x -3x, +2x,
Subjectto  3x; —x, +2x, <7
2x; —4x, > —12
.
X X3, et ‘\5@'
~N
N/
(f) Define convex set. Prove that the set of all feasible sgution of a LPP is a convex set.
<
.i}

P-C
£

GRO;g’

Answer any fwe questions from the follo
(@) (1) Use two-phase method to solve tl'iszi‘ollowing
Maximize z=2x +x, +x;
Subject to 4x, +6x, +3x, <8
3x; —6x, —4x, <1
2% +3x, -5x, 2 4
and X5 X5y X320
(1) Find out all basic feasible solution of the set of equations
2% +3x, —x; +4x, =8

(b) (1) Find the optimal assignment profit from the following profit matrix:
D 1 D2 D3 D4 D5

01172 4" '3 S
O | 7 4 6 S
O; 12 9. B N
Oy | g8 g 1 S EE
s 2 BTN e e

5092 7
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(i) Use duality to solve the problem.

(©) (i)

(if)

@ ©

(ii)

5092

Maximize z=2x +3x,

Subjectto  —x +2x; <4
X +x,<6
% +3x%, 29,
X, X, 20

Solve the following L.P.P.

Maximize z=2x +5x,

Subjectto x +2x, <8
<4
0<x,<3

and x,; is unrestricted in sign.
Solve the following L.P.P. graphically:
Maximize z=15x+12x,
Subject to 3x +2x, €12
x +2x, <8
X, X, 20

Using dominance property reduce the pay-off matrix to 2x2 matrix and hence
solve the game problem:

Player B
By Bz___B3 By
A3 10 9 14

Playet4 4|10 11 8, 12
43|13 12 14 13

Convert the following game into a LPP and hence solve it.
Player B
B, B, B

471 0 -2
4HLl0 3 2

X,

Player A

6+6

6+6



