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WEST BENGAL STATE UNIVERSITY
B.Sc. General PART-II Examinations, 2017

MATHEMATICS-GENERAL

PAPER-MTMG-III
Time Allotted: 3 Hours Full Marks: 100

The figures in the margin indicate full marks. 2Nf8F T3 RIZ YT faci P 1
Candidates should answer in their own words AT e ©I3F I FET SN T

and adhere to the word limit as practicable. w7 [T
All Symbols are of usual significance.

Answer Group A and B compulsorily, and any one group from Group C, D and E.
Group-A
Rem-=
: [Marks-20]
l Answer Question No. 1 and any #we questions from the rest
> TR & G &) (-GN 75 Avea Tew we

1. Answer any fwo questions from the following: 2x2=4
fafeiRe @ 4% eivis Tes nes
v

\@/Evaluate (AE Jx3 , taking h =1.

h=1T [AEZ])& ICREEIcT

Turn Over
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s
\(y ind I(x’ —4)dx using Simpson’s -; rule, taking 2 sub-intervals.
0

oo . o e e, 7 e s o — 4y e

(¢) Calculate the value of /2, correct up to 4 significant figures and hence find
the relative error.

o1 AT o% ofs TR 2 97 I [T I @R O A el Foe T
T

(d) Prove that E™' =1-V. E, I, V have their usual meaning.
AN IR E =1-V. E, I, V @ eivafe ad epfe)

2. (a) Using appropriate interpolation formula, find the value of f(1.1) from the
following data.

szmwmﬁaﬁﬁwmm £(1.1) -7 == T e
x |0][1]2]3 [4 [5

f(x)038152435
C ove that V is a linear operator.

WWVI’T@’EWWl

1
3. (a) Evaluate I (1+2x —3x?)dx taking 11 subintervals by trapezoidal rule, correct
0

up to 4 decimal places.

1
_~ Trapezoidal & Ry 1116 Bot-wrwaet fea [+ 2x - 3x")dx @7 W1 el
0

A, 4 i 2= ofe e Fan
(b) If f(x)=e™"*, prove that £(0), A £(0), and A’f(0)are in G.P.
M f(x)=e™" W AMIEA £(0), A £(0)'S A’ f(0) STNER &GS

2100 2
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(b) Represent graphically the feasible region of the following LPP:
frsffRe Lpp o w16 ot eraforas =icy eem! 3eae -
Maximize : z = 2x, +4x,

Subjectto: x-3y 20
x <5
x,y20

(c) Write down the dual of the following LPP:
fasfeRe Lpp Bt et et
Maximize : z=x, —x,

Subject to : 2x, +3x, <2
%X 53
x20, x 240,
(d) Give an example of a non-convex set.
G Sgelel GTH3 Twizad wis |
(e) Find 4, A4,, 4, suchthat: (-1, 0, 49)=4(2,0,0)+4,(1,1,0)+ A,(1,-2,4)
T, A, A TR @R
(-1, 0, 4)=4(2,0,0)+4,(1,1,0)+ 4,(1,-2,4)
(f) Why are artificial variables used in Charne’s Big-M method?
B0 Big-M 1@ {0 A be1 32 41 T (@ 2
State the Fundamental theorem of LPP.
LPP @3 GTferss Soteimrfh Rge et

7. (a) There are two warehouses and three stores. The availabilities of a certain
item to these warehouses are 200 and 800 units respectively and the
requirements of the same items to the stores are 250, 300 and 450 unit
respectively. The transportation cost matrix is given by

SI S2 S3
w13 18 8
s e WZ[IS 23 10:|
Put this problem as an LPP to minimize the transportation cost.
4

2100
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7% @z 8 f&ah @iFW W) @ 9t & eny wefire i 200
@R 800 9FF I(A T GR MFINFCS HifEwt TWFCH 250, 300 G 450 9FF
IR | 27T 4T ST SR

- 58 5

w,[13 18 8
C. =
Y w18 23 10
O3 FIOE @I LPP T SRR @Il 99 T 2Affge 396 74w 231

(b) Solve the following LPP graphically
efbcas Ry fsfaRe LPp B smwie st
Maximize : z=4x+2y
Subjectto : 3x+ y =27

-x=-y<-21
x+2y230
x,y20.

@) Solve the following LPP by simplex method: 8+8
' ~ Simplex *&fere fAsfERe LPP B3 sige w42

Maximize : z = x, —3x, +2x;

Subjectto : 3x;, —x, +2x, <7
-2x,+4x, 512
—4x, +3x, +8x, <10

25,520,

//;(B) Solve the following transportation problem:
fefeiRe offaes emfb st s

Dy, D, D3 Dy
$1119130({50|10]| 7
S$2170|30/40 60| 9
S3/40| 8 |70 |20 |18

3-8 138

2100 5 Tumn Over
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9.

‘/(b

10.(a) Find the dual of the following LPP:
fasferfRe Lpp B tae eqifb cecats

(®) If x1, x2 be real show that the set § ={(x,, x,):2x’ + x] <6} is a convex set

2100

Use Charne’s Big-M method to maximize.

B1ef R91- M 21&f® 3929 T maximize I

Maximize z=2x, +Xx, +3x,

Subjectto x, +x, +3x, <5

matrix:

e 425wl 727 I@ v 9sfq Ay e ek @ ST = A

FAE

2x, +3x, +4x; =12

X Xz X2 O

a

.

'

c

) Find the optimal assignment and corresponding cost from the following cost

d

19

18

13

12

20

16

12

17

26

22

18

12

AW N -

17

15

12

12

Minimize : z=2x, —x, + 4x,

Subjectto: —x, +2x, —x; =2

in E2,

T 11, x, IR WSRRNE R S = {(x,, x,): 2% + x < 6} GHB < Tea1 55

E? @)

C2x-3x,+x,=4

X %% a0

8+8

8+8
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Group-C
fRert-at
. [Marks-40]

Answer Question No. 11 and twoe from the rest
fsfaie Q- safb i Te ne

11. Answer any four questions from the following: 2x4=8

FaRe - biafd 20eR Ted wes

(a) The coordinates of a moving point at time  are given by
x =c(2t +sin2t), and y = c(1-cos2t). Prove that acceleration is constant.
@b vei R ¢ I BAE x = c(2t +5in2f), GR y =c(1-cos2¢) | (FAE
@ verae b oot @3 6331

(b) What is conservative force? Give an example.
TR 39 IS A GIO SAEA

(c) A particle describes a curve s=c tany with uniform speed v. Find the
acceleration indicating its direction. -
@3 ITFN v TR 5 = ¢ tany IS SIS I@HeD 2t (Forr) e
N

(d) State the principle of conservation of energy.

ez feret s b e s

(e) A ball is dropped vertically on a fixed horizontal plane from a height 5 m. If
the coefficient of restitution be 0.5 then find the height to which the ball rise
after first rebound.

@3 T 5 m ToHol Lo GIH B wghie wER Tor wwen ove AR
R @elTE 0.5 20 O3 4 LR ARFE T Thot T ?

(f) If time ¢ be regarded as a function of velocity v, prove that the rate of

IS d’t
decrease of acceleration f is f° =~

TR T ¢, AR 1-GF TCAFE T OF AN IR @ R 9T A W T
,d*t
-’

Tum Over
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(g) State the Kepler’s laws of planetary motion.
2z o1 7S o e @

12.(a) Find the loss of K. E. due to direct impact of two perfectly inelastic balls.
76 wEfeEIeF 3o 7Y TR T 1S = 2= 2t wean

(b) An engine is pulling a train and works at a constant power doing H units of
work per second. If M be the mass of the whole train and F is the resistance
supposed to be constant, show that the time of generating the velocity v from

. | MH ( H ) My
rest is - log - 3
F H-Fv) F

HIT B! 7 93 oW I &lfS e H 93 I I, 9FH @ SR
TR AN ST M T OR I F (T 6T 437 W O[ (A8 @ @i 230 v siferaet

&%www[—@z— log( - )-Mv]
. F H-Fv) F

13.(a) In a simple harmonic motion the distances of a particle from the middle
point of its path at three consecutive seconds are x, y, z respectively. Show
that its time period is 27/cos™ (xz;z) i
¥
@ (eSS T G0 PN FYRY, 220 2197 3 GICS FhY IS x, y

OR z 220F (7S (T 7 1w e 27'[/COS-1¥.
y

X x

(b) A particle describes the curve y=-§-(ez+e—5]under a force which is

always parallel to the direction of y axis. Find the law of force.
@3 IFF! y=§[e5+,e"5j IGFERIN AN y SCHFA TATAE IER &SR
Zraa @t Nefa e

2100 -
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14.(a) Establish the differential equation of the path for the motion of a particle
- describing a central orbit under an attractive force F' per unit mass in the

(b)

15.(a)

(b)

2100

form

d*u F : - :
: p7e +u= FERl the symbols having their usual meanings.

masmawwaﬁsz«*wﬁafmmu @ﬂﬁ@@‘gwmﬁm
T @ FHARR TRE AN e S eifedt s :;’jm:hfz.

u
e evfrs o Iage|

A particle of mass m moves under a central attractive force
mu(5r~ +8c® r°) and is projected from an apse at a distance ¢ with a

3u

: ! i 2
velocity —— . Prove that the equation of the orbit is » =c cos— 6.
¢

m SARME @3 IGFNT 2 mu(5r° +8c% r°) fdw FmifeyR & et
FE | PN AW ¢ TG SRS apse *AE 3‘/;@zﬁeff$\am,wmmm

c

s ey T 29 r=ccos§a.

Prove that the path of a projectile in vacuum is a parabola. Also find the
length of its latus rectum.

&N IR @, I A AT Ao @3l wfikge ) 2aa Fifeersa g fdfa
AN : :

Find the radial and cross radial component of velocity and acceleration of a
particle moving along a plane curve.

Wmﬂﬁﬂﬁawasmﬂ%@wmma«mw“%
e

8+8

8+8

Turn Over
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Group-D
fert-q
[Marks-40]

Answer Question No. 16 and any twe questions from the rest
S R &M G T (I-CINA 71D & Ted mie

16.  Answer any four questions from the following : 2x4 =
fefeRe @-cieat 51afe @ves Ten wiss
(a) Define the terms ‘Population’ and ‘Sample’.
A 8 YA IR AG |

(b) A coin is tossed 3 times in succession. Find the probability of 2 consecutive
heads.

@3B JHIF 212917 3 IR A T A | 2o 7S (2 oo FER ey st
(c) The A.M. and G.M. of two numbers are 25 and 15 respectively. Find H.M.
7 WA A.M. 8 G.M. TAFCH 25 ¢ 151 HM. Ffrzaan

9/!1/ é distribution be symmetrical, what will be the relation between mean,
median and mode? '

CRRITA T+ TN Z0E (IS oG, N 8 FRANTFE AR Ty T2 & 9
(e) Define the term ‘Correlation’. What is meant by negative correlation?
SICHA RG] RNG | NS S IeT09 [ AN 2
(f) Distinguish betwéen primary and secondary data.
2 6 ¢! Tefieas ey AN faot
(g) What do you mean by Null Hypothesis and Alternative Hypothesis?
. Null Hypothesis 9% Alternative Hypothesis 30 1 (1Tt 2

2100 10
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17.(a)

(b)

18.(a)

(b)

2100

Define conditional probability. For any two events 4 and B, prove that
P(AU B)=P(A4)+P(B)—P(AN B).

S/ FBRTOR RS @A @A 4 Gt 4 8 B €3 CHF@ e I @
P(AUB)=P(A)+P(B)-P(ANB).

A bag contains 8 red balls and 5 white balls. Two successive draws of 3
balls are made without replacement. Find the probability that the first
drawing will give 3 white balls and the second 3 red balls.

@3 el 8 T =1t 7e1 @k 516 3wt 3o =it @lfegifore Ft 3 w1 73w 30 3=
T QLA (RSN ZE | AN (91t 36 2@ it g2 RSEraie (ot 31 e @1 eA
el Ak v

Find the correlation coefficient between X and Y from the following data.
Determine also the regression line of ¥ on X and then make an estimate of
the value of ¥ when X' = 12.

2TE O TP X IR V-7 72o% T @1 7-93 X-9a3 T fead @t @z
X =12 = Y-93 94 Ak s

X[{1|3(4(6[8|9|11]|14
Y| 1(2(4(4|5|7| 8|9

Show that f(x) =—\/£_—e’25"2 , —0<x<o is the probability density function
r

of a normal distribution with mean = 0 and variance =—510-.
@8 @ f(x) =%e"25"2 , —0<x<w @b normal ReMETaa Wy g
04

GAFS Q9 9% = 0 @R variance = SLO

11

Turn Over
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19.(a) A sample {2.3, — 0.2, — 0.4, —0.9} is taken from a normal population with
variance 9. Find a 95% confidence interval for the population mean.

[Given P(U >1.960) = 0.025,U ~ N(0,1)]

9 o W9 ’f#E 93 normal WaF Zre @36 T {2.3, — 0.2, — 0.4, —0.9}
FET 27| @ FANATFE ST 95% SFE-9% e et

[@we P(U >1.960) =0.025,U ~ N(0,1)]
(b) (i) Find the mean and standard deviation of the first » natural numbers.
2T 1 TRYF FOIRT TR MG 6 73 Rfe fefa zam
(i1) Find the mode of the following frequency distribution.
s =R Rreretm sk fdf we |

Marks | 10-19 | 20-29 | 30-39 | 40-49 | 50-59 | 60-69

Frequency 8 11 15 17 17 7

20.(a) Prepare consumer price index number from the following data for 1998 and

\/999 taking 1997 as base year. It is given that weight of four groups are 4, 3,
; 2 and 1 respectively.

A5 STR AR 1998 @R 1999 AER, 1997 ATER FATE (FO! 7F o [Wfd
I (R eT TR B RSTee eow TAFC 4, 3,2 9K 11

Group Price in Rupees

1997 | 1998 | 1999

30.00 | 34.00 | 31.00

11.25 | 11.50 | 11.00

15.00 | 18.00 | 18.00

g|a|w| »

12.00 | 12.25 | 12.50

2100 12
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(b) Define Type-I and Type-II errors relating to a statistical hypothesis testing. 2+6

In a random sample of size 100 taken from a population of size 1000, the
mean and s.d. of a sample characteristic are found to be 4.8 and 1.1
respectively. Find the 95% confidence interval for population mean. (Given
that P(Z > 1.96) = 0.025, where Z i is a random variable having standard
normal distribution).

AR YT RETE 2T #FFi7 oy 2o 217 ¢ T a7 1Sz e wie 1 1000
P G0 FHAT Z00 5 T 100 WA G0 HORY TR (A @36
TACHER MG GR T RPTS INGF 4.8 @R 1.11 & FNAE 0GR 95% SF-
ey 4 I (reat @R, P(Z > 1.96) = 0.025, @ Z TRy serifba

e T wfe) |
Group-E
fremt-e
[Marks-40]
[Throughout the entire group, A stands for the difference operator, E stands

for the shift operator and y'(x) stands for Q

[3Te RITat A = N WANEBR, E = 0 q=MRBa 8 y'(x) = %W]

Answer Question No. 21 and any ftwe questions from the rest
35 TR & @R SRR e e @i 415 evis Tea e

21. - Answer any four questions from the following: 2x4=8
feefeiie -t 513 eves Tee wies

(a)

Find : 5x, taking h = 1.
E+2

: > 5x G W R s, @A A =11

Turn Over
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(b) Solve: (Y= FCAM2) x, —2x, , +x, ,=0.
;xz l

A —-3A+2

(d) Examine whether the following is a linear functional:

A= functional 6 (3R f&at =& 3wt

(¢) Evaluate: (Wi« fasfa szaie)

rDei= [ e v =0, =1

(e) State the necessary condition for an extremum of functional.

&3 functional &3 extremum UFAR AR *¥F Rge T

(f) Show that ((%31€ @) A [E‘—"—
v

n

oY Au, —u,Av,
v,V

n “n+l

(g) What do you mean by the closeness in the sense of zero-order proximity of a
curve? :

TR )T (D) IS 6 AT 2

22.(2) (i) Prove that f(4)=f(3)+A fQ)+ A f()+ A f(D).
NI f(4) =) +A QR+ A f)+Af(1)!
(ii) Find up, if u, =21, u, =1 and u, +3u,_, —4u, , =0, n>3
u, MR 4, =2 u, =1 9R u, +3u,  —4u, ,=0, n>3

s 2
sin n°x . ;
, where n is sufficiently large and

(b) Show that the curves y(x)=

»(x)=0 on [0, 7] are close in the sense of zero-order proximity but not
close in the sense of first order proximity.

RN (ISR y(x)=Sinn2x,Cﬂ‘<nmnWW~ﬂ3‘< y,(x)=0 [0, 7] (5=
n
R (00T SIS vy 1A g 2o TR tHeera Sife W 9fes w31

2100 14




B.Sc./Part-11/Gen./MTMG-111/2017

(c) From among the curves connecting the points 4(1, 3) and B(2, 5), find the
- curve on which an extremum of the: functional

Viy(x)]= i ¥'(x){1+ x*y'(x)}dx can be attained.
A(1, 3) @R B(2, 5) R 70 SRCaReiR (1 I CaE Tol

Viy(x)] = f[ Y (x){1+ x*)'(x)}dx €% functional - &6 W= wEq FAR ©f
A= : '

23.(a) Solve: E*u, —7TEu, +10u, =4".
TN PR E*u, —TEu, +10u, =4
(b) Define Isoperimetric problem. Find the extremal of the isoperimetric

problem. V[y(x)= I y(x)dx ; given that y(—a) = y(a)=0.

Isoperimetric WSPUIA F&W! W8 | Isoperimetric I extremal 6 Tt

VIy(x) = [ y(x)dx ; REANAR y(-a) = y(a) =0.

24.(a) Show that the area of the surface of revolution of the curve y = y(x) from

(%, ¥(x)) to (x,,y(x,)) about x axis is 27 I yy1+y?dx.

Hence show that this surface will be minimum when the curve is catenary.

NS @ y = y(x) IFH x WCFABREAE (x, p(x)) FHEE (x,,0(x,)) &4

1% el o1 Teol O CRATE 9 27rj'y 1+ ydx.

|

QA (AF (A8 (T & O CFTFe I[N I T4 I GF (6 catenary |

2100 15
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(b) Find the distance between the curve y =x and y = x’ on the interval [0, 1].
[0, 1] SRR y=x &R y=x" IF @LEEI TGI8} 777 a3t

(c) Using the method of solving difference equation, find the nth term of the
Fibonacci sequence of numbers 1, 1, 2, 3, §, 8, 13, 21, - ;
T HAFA TR 2/af® 2T I Fibonacei S& 1, 1, 2, 3, 5, 8, 13,
21, €7 n O = fefy

25.(a) A heavy chain is suspended from end points (x,, y,)and (x, y,). What
curve describes its equilibrium position, under a uniform gravitational field?

@3 SN chain 4% &% &9 (x, y,) IR (x, y,) R R T S
CRGY (P19 ISR Toig afS iz A 2

(b) Solve the difference equation:

fafafe s FNeaaiba sy s

u,,,—8u, ., +25, =2x* +x+1

x+1

(c) Find the area that maximizes the area enclosed by a rectangle of fixed
perimeter.

5 RS STerwad (@ CFaTe (v savey W v o {6 3

2100 16




