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UNIVERSITY OF NORTH BENGAL
B.Sc. General Part-II Examination, 2022

MATHEMATICS
PAPER-VI

ANALYTICAL DYNAMICS, PROBABILITY AND STATISTICS
Time Allotted: 2 Hours Full Marks: 50

The figures in the margin indicate full marks.
All symbols are of usual significance.

GROUP-A / [RoN-3 / T5-&

Answer question no. 1 and any two from the rest
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1. (a) What is central orbit? Find the velocity at any point of a central orbit. 1+2

FUR FF T 9 (U ICFA @I @I [grs sfec@eem a9 o7 72
Dol Bell D Bl ? Drsid BEND! Gl Ui+ fdgAT T ORI A |

(b) Show that the rate of change of kinetic energy of a particle is equal to its power. 2
A8 @, @I FNT sifexifea SRS 29 @ TN FASK AT |

TP HUIGH! Tfad g BT GRIAT BT X IJHPBT ARG (power) Pl dRER B WX
TS |

2. (a) Ifa particle of mass m be acted upon by equal constant forces mf tangentially and 7

mfv’

Kk

normally to the path and if the resistance be prove that

(@Y —1) =u (e - 1)
where u is the velocity of projection.

I m SER @ G FAR THALT =T @ SfGeTH FAIRE T &<7F 4T (constant

2
force) mf F& A @K I MV g At =, ST e 9

kZ
K@% —1)=u (e -1)
@4 u (projection) SLCHER @911
I GHAE m B BT GHE ReR g (constant force) mf NI Adal

(tangentially) Y WA (normally) RUHT AFHAT R TR 31 TR m]{;ﬂ

U, g0 TR k2% —1)=u(e¥ 1) ST&f u U&Tor BT I & |
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(b)

3. (a)

(b)

4. (a)

(b)

2126

The displacement of a moving point is given by
x=acoskt+bsinkt.
Show that the point executes Simple Harmonic Motion.

@S HeTie e e 2e-
x=acoskt+bsin kt
Oz, (e @, [ et (ieTeifs (e 5o

x=acoskt+bsinkt ERI b Tfaeicl fa=ge! favemos figusr ©, dWsy 89
5 fagel wRa sMitS IiaR srifad 16 |

If the orbit described by a particle under a central force to the origin be
r"cosn@=a", then find the law of force.

I PN U IR (central force) A Pl @F0 T F% 1" cosnf =q" @
Ffefe =7, ©ra e sifoa@ e 39 (law of force).

e BRI T I=Td BY gRT IARIDT RT guiF TRUBT Bell " cosnf =a”
Y gAPT I8 T oS (law of force).

An elastic ball of mass m falls from a height /4 on a fixed horizontal plane and
rebounds. Show that the loss of K.E. by the impact is mgh (1—e’), e being the
coefficient of restitution.

m ©ER @36 elastic Ie1, 7 ThHo! (AF B ST Oe Afow 27 @k aAforF=e
| (MAle (@, @3 TR el e 2 W mgh (1-e*), @A e T eiegofl
724 (coefficient of restitution).

AN m B AR 94 (ball) (fd a6l IHae 4 STIEde WS X Udcd

(rebound) BB | SRR & UHIEaTe ISl Iolidl 8 mgh (1-€°) B, e
restitution T IOTdH BT |

A particle describes the equiangular spiral »=ae’ in such a manner that the
radial acceleration is zero. Prove that the speed and the magnitude of acceleration
are each proportional to r.

@35 T @FH TN 7 (equiangular spiral) r=ae’ @ SR I FE@ @
@Ge gl (radial acceleration) *[« | &9 9 (J, o 8 GaEd W Ao
-3 AL AT |

UICT HUTel TSl AU (equiangular spiral) r=ae’ T8 I IUF 1B H
feaet g (radial acceleration) YR &6 | TfTag I i X URATT 7 Bl
HHATTS © FR YA TR |

A particle falls from rest in a medium in which resistance is kv* per unit mass.

Prove that the distance fallen in time ¢ is %log cosh (¢4/gk)

5 wE (AT 9% T @I G TG oNet, I Ak’ &S 97 @
2 T @, ¢ TN “Hfoe 1Hg %logcosh(t\/g)

TH HU U AeIHH] [AsTHaTe Eve ST9AT IR b Ui Uahlg 9 8799 |
AT BN o |9 ¢ 71 TChl g %logcosh(t\/g) B |
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Answer question no. S and any two from the rest
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5. (a) If 4 and B are two events such that P(A):%, P(B):%, P(AB):%, Find
P(A°+B°).

I 4 @R B G WAl =W ACe P(A):%, P(B):% QR P(AB):%, Ol

P(AS + B¢) -&3 S+ el 721

afe 4 M B ggdcT UcA®w (events) T W P(A):%, P(B):é

P(AB):%, P(A° +B°) U &S |

(b) Define conditional distribution.
*S{de f@*IR (conditional distribution) k%I ®ie |
| faaRT (conditional distribution) TRHIYT T4 |
(c) If X be a random variable with following probability distribution
X: -1 0 1
P(X=x): 1/6 1/3 1/2
Then find EQ2X +1).

I @3 W ¢ (random variable) X-&F ISR WF  (probability
distribution) feshef 22

X: -1 0 1
P(X=x): 1/6 13 1/2
SIZE EQ2X +1) -a3 Wi el 341

afe X =1 wererar faaRer 1 ifd @R (random variable) & ¥R
EQX +1) T &I |

X: -1 0 1
P(X=x): 1/6 13 1/2

6. (a) Determine the value of £ such that f(x) defined by
kx(1-x), 0<x<l1

0, elsewhere

-]

is a probability density function. Find the corresponding distribution function.

Also find P[X >%j
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(b)

7. (a)

(b)

8. (a)

(b)

2126

k-a3 W= {9 37, A0 f(x) RS St FKealfro-
kx(1-x), 0<x<l1

0, elsewhere

-]
3 TR TTg SFFF (probability density function) | @7 A Scsmws e
9 (corresponding distribution function). @} P[X > %j -3 i foefa 201

kx(1-x), 0<x<l1
0, elsewhere

k &1 w9 R TRy {6 f(x):{ SRT UREIIA £ (x)

T T O UhTd &8 |
| AR Ui ORI TS |

P[X>%j gfsy 9T SIS |

Show that 4 and B are independent if and only if 4° and B“ are independent.
@8 @, 4 '€ B oAy S (independent) TR, M @R @Fenlg I 4 @
B¢ oAI%T S |

TR 6 4 ¥ B Wd= B9 AT 4° X B WA= B w1 A |

If X and Y are two random variables, prove that

Im X 8 Y qib 7R 516 (random variable) 2, &6 F9 (3,

Ife X a1 Y g3 iR =R g 99 U e

(1) EX+Y)=EX)+EY)

(i) E(XY)=E(X) E(Y)

Show that the mean and variance of Poisson distribution are equal.

4le (@, Poisson distribution-9g< G (mean) '8 (O (variance) AN 23|
Poisson fATRUI®I A4 (mean) I M=TdT (variance) SRTER B+ A+l é"@ﬂﬁﬂﬁﬁl

If X is a random variable having normal (m, o) distribution, find the distribution
of Y=aX +b, where a,b are constants.

Im X @3 (m,0) RME normal distribution I& IR HoF T, WG
Y = aX +b-&3 distribution <% F91 @A ¢ € b &

Ife X A fAaReT (m, o) USRI AT =R 8 99, Y=aX +b BT fqavor
ORI RSB, S8l a X b ReR &9 |

Derive Poisson distribution as a limiting case of Binomial distribution.
Poisson distribution-G& Binomial distribution-43 S« e fefa w41

Poisson fddRureng fgu<i@ (Binomial) faddrure HIfHd sraxenel wUAT T
T |




