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UNIVERSITY OF NORTH BENGAL
B.Sc. General Part-II Examination, 2020

MATHEMATICS

PAPER-VI (New Syllabus)
Time Allotted: 1 Hour Full Marks: 25

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

GROUP-A / Tonl-3 / T g—®

Answer Question No. 1 and any one from the rest

SR G TN (A-(FIT IFB ATHF Ted miS
U3 9.2 31 Y9I cg% Uhde] YITdh] IR o

1. (a) Define Terminal Velocity. 1
Terminal Velocity-< el W€ |
Terminal I ¥=&T & & ?
(b) Define Simple Harmonic Motion. 2
Simple Harmonic Motion-¥ &l W€ |
VRS 3Mad (SHM) ¥9dl & & ?
(c) If a particle moves with constant angular velocity about a point O in the plane of 2

motion, show that the cross-radial acceleration is proportional to the radial
velocity, where O is the origin.

YERM <O’ T ACICF F7F @IAF @00 AR F4R (particle) (FCT A€ @ cross-
radial 939 (acceleration) radial o A TS | @A ‘O’ 20o= & |
Tl AHTAHl fdwg, O BI ATUEAT UST ol ReR vl IRyl IfeliaT & |
O Hafdwg Y, U] TR =Mfe T AT FHUITS g6 9T YAT TR |

2. (a) Using the polar co-ordinates (7, € ), deduce radial and cross-radial components of 7
velocities and accelerations of a particle which describes a plane curve.
GREF BEE (r, 0) IQF CF, @ 8 | (velocity and acceleration) radial @
cross-radial B2ik* e 321 @A T4 @3 IF (curve) IR HoTaI |
TSl AT dsh T TTRRED] Gl PHUTHT I 37+ RO = 3ff AJI™eT
HChEnd! JIRMIET Ydrd RITg (7, 0) 1 R TR |

(b) The radial and cross-radial velocities of a particle are k» and /6. Find the polar 3

equation of the path of the particle.
@ P17 (0T radial ‘€ cross-radial @l (velocity) JNEFE kr @ /@ | I HeTI
AR (1 TN (polar equation) e 1

TICT HUTD] A 3 AU dTE® A kr A [0 | T HUTBI YH!
gy FHHROT Ao TR |
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3. (a)

(b)

4. (a)

(b)

2126

A particle is projected from an apse at a distance ‘a’ under the law of force ﬁs Af
r

the velocity of projection be \/% Lz , show that the orbit described is » =acos@.
a

QP AT O AT T SRAES apse STE (RAF \/giz @l Sfofrg i 2o
a

i e AR (law of force) L T, T (1S (4 G¥EF FWNT%E (7, 0) (8 B4 #1c2
r
TP r=acosf |
a?frﬁs DI GATTHT ‘@’ AT ST apse dIC USCT HUIAs U&YI TR | AfS
r

Y&YUTh] I \/giz 9y, {01 81 P& r=acos@ T W YA TR |
a

The displacement of a moving point is given by x = acoskt+bsinkt . Show that
the point executes an S.H.M.

IR ACHCF GBI b PoNF BAGT-I FAP9 x = g cos kt +bsinkr | (NS @
2l @6 Simple Harmonic Motion-@ GeTsI< |

T3eT TRl fagdT favemueals x=acoskt+bsinkt of &xh TS A IADI
T AR 3mad (SHM) 81 9= YA TR |

A particle is projected vertically upwards under gravity with a velocity V. Assume
that the air resistance of air as kv per unit mass, where v is the velocity of the
particle and & is a constant, obtain the equation of motion of the particle and show

that the particle comes to rest at a height v —ilog 1+ KV , above the point of

k

projection, g being the acceleration due to gravity, supposed constant.

@ FNE V7 AR gravity-F ACICE TARE S 2ATHo Fa1 2911 AW 403 (@Sl
oY (@ ASIGR I 2R £y per unit mass, ICH v 2R TN A0 @R k G306
&F, O e sfeordn AMwd, [ 99 @k e @ N B =@ AW
el g (A0 %—%log(l+%) THO | g TR gravity-¥ G §19
(acceleration due to gravity) @3 43 ZRCT &P A

V dIRAT USTT BUTATs [HcdTduUTh] JHITHT It UdhRel equl TR | If
IRIBT IFHAT kv Ul THTS GHM, v HUTDI AT 31T k TIST ReRTg Ay, Tirhl

AR Mo TR | AT g [HcATBHYUID] @RUT HY %—%log(H%/) SEENIE

R HUTHT T ReR SR B 9T YA TR |

A particle describes an elliptic orbit under a force which is always directed
towards the centre of the ellipse. Find the law of force.

TogePE (elliptic) FHC BoTallq G0 F9NF T2 &F& @ (force) @F@d |
0T B2 A 2@ (law of force) Afzx 41

UIC] PHUISl JAUSIATBR U TF T 3 A USST IR gefh! YATGAT B Sl Hel
JUSIAD] Bradh B A gord! w9 ol )|
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5. (a)

(b)

(c)

6. (a)

(b)

(c)

(a)

(b)
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GROUP-B / Rehi-4 / 95—

Define Uniform Distribution.

Uniform Distribution-&< 3| #le |

A faaRore! gR¥mT <% |

Let X be a Poisson Variate and P(X =1)=P(X =2). Then, find E(X).

Poisson Variate X-43 (T P(X =1)=P(X =2) | O&A E(X)-43 I 47 71
X USeT Poisson TR I P(X =1)=P(X =2) WU E(X) & #49 079 )|

If x+6y=6 and 3x+2y =10 are the regression lines, then find the correlation
co-efficient between X and Y.

IM x+6y=6 @R 3x+2y =10 T Regression lines -93 AT 2, ©& X € ¥
@3 correlation co-efficient-@3 Wi faefar 41

x+6y=6 3 3x+2y=10 FHEBRV IWEH Y, X 3 ¥ B Agd=< UM,
Ao TR |

OR
If X and Y are two random variables, then show that E(X +Y)=E(X)+ E(Y).
I X 8 ¥ 4 Random variable 2, SI@ (A€ @ E(X +Y) = E(X)+ E(Y) |
Ife X A Y IgfRes TRew WY, YA R E(X +Y)=E(X)+E(Y)
Prove that —1< p(X, Y)<1, where p(X,Y) is the correlation co-efficient
between two random variables X and Y.
M8 @ —1<p(X,Y)<1, @AW p(X,Y) =R ¥ random variable-93
correlation co-efficient |
agfeed TWew X N Y B p(X,Y) WEERE U 9,
YHIOT IR @ 1< p(X, V) <1

Explain the term Sampling distribution of a statistic.
Sampling distribution of a statistic-4< QI AR 9 9
TICT T, (statistic) T Sampling fAROT 313 |

Answer any one question:
R-FH g6 2lta7 Teg nies
H1 UHACT YAPHT IR G

Find the mean and variance of a Poisson distribution.
Poisson distribution-93 mean '@ variance-43 S fefd F41

Poisson fadxurd! Aea™ 31 TRRT fvig R |

Find the regression lines from the following data:

e e eifel e 6 Regression lines-a3 i<l fef ¢
TeTd] TeATEAIC ATV YEEw v TR :

6| 2 |10 | 4
2111 5 |87

5x1=35
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(c) ()

(i)

The p.d.f. of a continuous random variable X is
k(x-1)(2-x); 1<x<2
S()= { 0 ;  elsewhere

Determine the value of the constant k.

@3 Continuous random variable-€3 pdf 2C=
k(x-1)2-x); 1<x<2

J(x)= { 0 ;  elsewhere

$3F k a3 T ey 41

T3c] TR A1gfed oR X &l p.d.f
k(x-1)2-x) ; 1£x<2

= { 0 . A IS

B

U ReRrTg £ &1 719 Aoy )|

Find the angle between two regression lines and hence show that if the two
variables are uncorrelated, then the lines are perpendicular.

76 Regression line-93 PR @I M 967 F9 @R wadte @ w@ercaadl 4o
7/7 =79 (perpendicular) 23 I ¥ variable uncorrelated 231

g% WHBRU YW@EH  AEDl BT U R, W gy AREH ST
(uncorrelated) WY, NEE®H A=HOT T Al YA TR |




