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UNIVERSITY OF NORTH BENGAL

B.Sc. Programme 5th Semester Examination, 2021

SEC2-P1-MATHEMATICS

Time Allotted: 2 Hours

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

The question paper contains SEC2A and SEC2B. Candidates are
required to answer any one from the two Courses and
they should mention it clearly on the Answer Book.

SEC2A
Probability and Statistics

GROUP-A / es-=

Answer any four questions from the following

e @-FW o175 @eiw Sea wie

1. (a) Let 4 and B be two events. Then prove that P(4+ B) = P(A)+ P(B)— P(AB).
Q-G 95 96l 4 € B - &) &N T P(A+ B) = P(A) + P(B) — P(AB) |
(b) Prove that the following properties:
o7 Fqefer e T
(i) P(A+B)=1-P(A4B)
(i) P(AB)=1-P(A)+ P(B)+ P(A4B)
(c) Find the value of £ for which
kx(1-x) ; O<x<l
S(x)= { 0 ;. otherwise

is a probability density function. Also find the value of P(X > %) .

P k-G W (]9 < T &y
kx(1-x) ; 0<x<l1

f(X)={ 0 _
;g

G5 TS| TG WFE | GURCT P(X > 5) @ T foefe <o)
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(d) If the regression lines are x+6y=6 and 3x+2y =10, find the mean and the 3
correlation coefficient.
freae SR AH x+6y =6, 3x+2y =10 2 ol @ 72ofS =g e 541
(e) Find the mean of binomial (4, %) variate. 3
oot (4, ) Fceicea sre fefer <o
(f) Prove that [E(XY)*<E(X*)E(Y?). 3
2 9 [E(XY)*<E(X*)EX?)
GROUP-B / feisl-¥
Answer any four questions from the following 6x4 =24

e @-FW o176 @eie Sea wie

2. (a) Prove that P(A + Ay + ...+ 4,) < P(4)+P(4,) + ...+ P(4,).
ANV P(A + Ay + oot 4,) < P(4)+P(4) + ...+ P(4,) |

(b) Find the minimum number of times a die has to be thrown such that the probability
of no six is less than 1/2.

PON T G =F (RG] 20 R A AT FGIRA! 1/2 -4 (50 T3 9
(c) The distribution function F(x) of a variate X is defined as follows:
A ; —ee<x<—1
B ; -1<x<0
F(x)=
C ; 0<x<2
D ; 2<x<o
where A, B, C, D are constant. Determine the value of 4, B, C, D, it being given
that P(X:O):% and P(X>1):%.

@0 TN S F(x) -93 Rl 26

A ; —ee<x<—1

B ; -1<x<0
F(x)=

C; 0<x<2

D ; 2<x<o
@A 4, B, C, D &%\ A, B, C, D-3 W e 39 3ft &1t AF @ P(X =0) =
P(X>1)=%,WXW%@WWWF@)I

1
6 b
(d) If X is Poisson distributed with parameter z, then prove that

I X AT g2 -5o7% 2, O &¥ie 1

P(X <n)==|e " x"dx

R 3

1
n!
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where 7 is any positive integer.
@RI 1 @6 4 5Jef A
(e) The joint density function of X and Y is given by 2+2+2=6
f(x, y)=Kxy (0<x<1, 0<y<x)
Find the value of K. Also find the marginal density functions.
I K-<7 W {3l 39 30 &
f(x, y)=Kxy (0<x<1, 0<y<x)
96 Iy Taafass Ty Sicore 231 e g Sieomreafe e v
(f) (i) Let A and B be two events such that P(A) =%, P(B] 4) =% and P(4/B)= %. 442
Find P(A/B) and P(A/B)+ P(4/B).
4 4 @R B T 6l A P(A):%, P(B/A):% qR P(A/B):% | STegE
P(A/B) €& P(A/B)+ P(4/B)-43 3 fafa 1

(i) Find the median for the Poisson distribution having mean 2.
T Poisson distribution-93 mean 2 23 ©1Z(# 327 median 5 447 541

GROUP-C / eia-4t

Answer any fwo questions from the following 12x2=24
faferiie - 76 et e wie
3. (a) Show that acute angle @ between the least square regression lines is given by 6+3+3

1-p’ 9.0y

tan @ = 5 5
p o;+o0,

and discuss the case p=0 and p=*1.

oralte (@ #fw 3of freael sl 7foa S P @ =&

1-p*> 0.0,
p oi+o0,;
p=0aR p==+] (A G937 T S SR JPF 2

(b) (i) State and prove the Tchebycheff’s inequality. (2+4)+6
(ORTATEE SPTOI L T6T @ 2l T

(i) The distribution of a random variable X is given by

P(X=-)=P(X=D)=% , P(X=0)=2

tan @ =

Verify Tchebycheff’s inequality for this distribution.

@5 fveg ve1 X-93 e
P(X=-)=P(X=D)=% , P(X=0)=2
O3 I & BRI SPTel TBIE 541
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(c) (i) State and prove Bayes’ theorem.
e TG fo13e @ 3¢l 11

(1) There are three identical urns containing white and black balls. The first urn
contains 2 white and 3 black balls, the second urn 3 white and 5 black balls,
and the third urn 5 white and 2 black balls. An urn is chosen at random, and a
ball is drawn from it. If the ball drawn is white, what is the probability that the
second urn is chosen?

o W 2Aieg AW 8 FIcA! I 9| @ewies 1 A 8 ot Fiee, TS
oft st ¢ > FIE @k vorre B W ¢ 3 T 77 Wiz @I ANg
TSl dioa T4l 26 @R O F @S 91 Biel 2e71 @ AWt 28R TSR
F© 9 T FE% Wl 27, O oo #1afl oo Fai9 TeRe F%© 9

(d) (i) Probability density function of a random variable X be

1 x40 .
——e if x=20
f(x)= 40
0 otherwise

Find the values of P(X <15), P(40< X £50), P(X >10), P(—~ < X <0).
G0 5FF X-9F TSR Tolg S 261

1 x40
e if x=20
f(x)= {40

0 g

GEFCq Wi e 5
P(X £15), P(40< X <50), P(X >10), P(—o < X <0)

(i) IfXbea B,(Il, m) variate then show that ¥ :% isa f,(m, l) variate.

% X 9B B, (1, m) 55 2, I Y:% a3 B, (m, 1) 5575

SEC2B

Differential Geometry
GROUP-A / fett-%

Answer any four questions from the following:

fsEke @-w bIFf 2w Tea nies

(a) For the curve r =[3u, 3u®, 2u’], show that %:%:%(1+2u2)2
r=[3u, 3u’®, 2u’] 9B AFT wm\fml,(:%:%(nzuz)z |

(b) Show that for a circular helix, the principal normal is perpendicular to the
generators of the cylinder.

@3 JIFI helix-97 & (Ale @, 24 STSHF0 GIT6A generators AR T o7
{{|

5094 4
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(¢) Show that the surface e cosx =cos y is minimal.
214 F (@ e cos x = cos y PG (e |

(d) Find the envelope of the family of planes 3xa”> —3ay+z=a’.

3xa® —3ay + z = a° TASFBHRA envelope T 741
=

-2
N

(e) For a given curve r =r(u), show that x = , § is a parameter (- E%) .

2

r=r(u) (u 930 *NATOR) IETI & @Lde @, K‘—M—_S, @A 5 96
§*
ARIoR € « ’=—)l

(D Find ¢, i for the curve r = (acosu, bsinu, 0).
e quea T ~is ¢ wifee® (7, 7 ) (S3Ea i+ el w4

r=(acosu, bsinu, 0)

GROUP-B / fTeia-2

2. Answer any four questions from the following: 6x4 =24
fasfie - o1afe acds Ted mes
(a) Prove that the asymptotic lines are orthogonal if and only if the surface is minimal. 3+3

Find the asymptotic lines on the surface z = ysinx.
ol T @, SN @ASfeT (asymptotic lines) FEAR (orthogonal) 2 A &=k
FIETG AW *Poai(s IE | z = ysinx FPOETR GoF SN @tesfer e 72

(b) Find the arc length of the curve x=3cosh2z, y=3sinh2¢, z=6¢ from t=0 3+3
tot=rm

Find the parametric representation of x* + y* +3xy =0.

x=3cosh2s, y=3sinh2¢, z=6: AFA =0 Q@ (=7 *S AFA b7 WG
(arc length) e =21 x° + »* + 3xp = 0 97 AT Torgieat ﬁ‘ﬁfﬁ@'l

(c) Show that the radius of spherical curvature of a circular helix x=acosé , 3+3
y=asin@, z=a@cota is equal to the radius of circular curvature.

xt”
KT

@8 @, aF0 JCeIF helix x=acos@, y=asinf, z=abcota-99 GNP

If R is the radius of the spherical curvature, show that R =

ST <, JEITI TSI A TN @ T R =| || @I R T
KT
Irela JPIE oz e
(d) Find the involutes and evolutes of the curves r =[acosu, asinu, autana]. 3+3

r=[acosu, asinu, au tan ] IC&S involutes €R evolutes e a1
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(e) For any curve r=r(s), prove that r”=—x2f + K%+ krh . Hence show that 3+3
< xr”
b: ’ ”*
| F'xr”|
m ) In 7 13 s d
r=r(s) @0 IFI &N I @, M =—kf+Kxn+Kkrh @AE C - = QR
s
n ,X ”
NPT, b=
| F'xr”|
Find the parametric direction and angle between parametric curves. 3+3
p g p

MRACNGSF I T *Nacies e gk @9 @ w4

GROUP-C / eia-4t

3. Answer any two questions from the following: 12x2=24
fasfeie - 75 et Tea mies

(@) (i) Show that the curve »=r(s) is asymptotic line if and only if ar. d—N—O, (4+2)+
ds ds (4+2)
where N is surface normal. Write the necessary and sufficient condition for a

curve to be a geodesic.

@8 @ r = r(s) ﬁﬁﬂ@‘ﬁ@ﬂﬁﬂﬁ\wﬂ ‘2—N_0® @A N

ds

oo Sfeed | @36 IF, geodesic TR AT € #/ie *1S el 411

(i) Find the necessary and sufficient condition for a surface z= f(x, y) to

represent a developable surface. Prove that the surface xy=(z—c)* is
developable.

a3 7 z = f(x, y), @& developable 7P TR ARG @ 2@ =1 efy 741
A FH @, xy =(z—c)* 7P developable |

(b) (i) Define first fundamental form. Prove that the first fundamental form is  (1+5)+
invariant under a transformation of parameters. (5+1)

2w N 9164 (first fundamental form) SR we| eNid 9 @, &N (Nferd
5154110, ARG FoeTER SR S|
(i) If (/, m) and (I, m”) are the direction coefficients of two directions at a point
H(lm"—ml’)

P, then show that tan 8 = — - , -
Ell"+ F(Im"+ml)y+ Gmm

Define normal curvature.
I @36 W P @@ & (I, m) 9k (', m’) 96 Wa (direction) s 725l
H(Im"—ml’)

direction coefficients) ¥, ©OR(eT (A8 (F, tan f = — d . .
( ) Ell"+ F(Im"+ml"y+ Gmm

e IO (normal curvature) IR AS |
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(c) ()

(ii)

(d) ()

5094

(ii)

Define osculating plane, rectifying plane. Find the osculating plane at the point
t on the helix » =(acost, asint, ct).

Osculating 39eT € rectifying YO W& W€ | r = (acost, asint, ct) helix
7 @ R 1 @3 & osculating e 7 F7)
Find the normal curvature of the right angular helicoid
X=ucosv, y=usinv, z=cv at a point on it. State the Serret-Frenet
formulae.
x=ucosv, y=usinv, z=cv right angular helicoid-&3 & &4 93 "o
T I A (797 F41 Serret-Frenet-93 T 741
Find the principal directions and the principal curvature on the surface
x=alu+v), y=bu-v), z=uv.
MW x=a(u+v), y=bu—v), z=uv 93 7 &4 & (principal directions)
@R &4IF Gl (principal curvature) e 41

3

v . . .
Prove that the curves — = constant are geodesics on a surface with metric

u
Vvidu? = 2uvdudv+2u* dv* (u>0, v>0).
State Rodrigue’s formula.

el 1 @, vidu® —2uvdudv+2u’ dv: (u>0, v>0) CEFTS 91@?1 geodesic
3
afrze U = g It
u

Rodrigue -9 e (&7

(2+4)+
(4+2)

6+(4+2)



