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1.  Write your Roll No. on the top immediately on receipt
of this guestion paper

2 All questions are compulsory and carry equal marks

3. Altemnpt any two parls from each guestion

. (a) Prove that one root of x* + px” +qx & r =0 1s
negative of another root if and only f r=pg
[/i5)

by Solve x% —2x' = 21x7 +22x +40= 0, whose roots

are in srithmetical progresstan (7.5}

P.T.
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(¢) Find all the integral roots of

AT 2t xR L Byl 30w ) {7.5)

L]

() Find the polar representation of the complex

number

# = Bmoa+ W1+ Costa), ae [0.2n) {7.5)

{L."L-zij" : {1+4)"
(=" (23-2)

(b) Find |zj-and arg z for 2=

(7.5)

(eh Find the geomeirie image for the complex number
2 such that

lx*l*llflandﬂ-ﬁu:nlig (7.5)

Lom bt U= e, e €...e 1 be the se1 ol n™ roots
ol wnity, where &, = ¢os (Zkn/n) + i sinf2kasn),
k= {0,1,20., -1}, Prove the following :

(i} Prove that 5 el forall j kel 1,2,
n=1

(i) e-ta U Yorafl [eld 2, 61
{(d4+3.5)

1027 3

(b) Let a be an imeger, show that there exisis an
integer k such that

Bl =3k ora? =2k + 1. 1.5

(e} i} Prove thet gedin, n+1) = | for every natural
number n. Find mtegers x #nd v such that
mE + (atl)v=1

(i} Let a, b and c be three natural numbers such
that gedia, ¢} = | and b divides c. Prove that
gedia, b)=1. (4+3.5)

4. (o) Let n>] be a fixed natural number, Let &, b, ¢

be three integers such that -ac = be (mod n) and
ged(e, ny=1. Prove that a = b (mod n).
(7.5)

th} Solve the congruence, 7x = 8 (mod 11),  (7.5)
(e) Salve the following pair of congruentes:

2x + 3y = 1 (mod &)

¥+ 3y = 5 (mod &) {7.5)

3. (a) Let G be the st of all 22 real matrices with

nan-zero deterniinant, Show that G s o group under
the operation of matrix multiplication, Furber gmw
that it is not an Abelian Group. (1.5

PO
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{h) Let G be a group such that for any ®, ¥, 2 i0 the
group, Xy = 2% implics ¥ = 2 (called left-fight
cancellation property}. Show that G is Abelian.
Give an Example of a sen-abelian group in which
left-right cancellation property does not hold.

(7.3)

{e} Show that the 21 G ={1,5. 7. 11] 152 group under
multplication modulo 12 with the help of the Cayley
tible. {7:5)

6 {a) Show that for any integer R. the sal
H = inx|x€ 7} is a subgroup of the group Z
of integers under the operation of addition, Further
show that H, & H, 15 not & subgroup of Z.

(5.5+2)

iby Let G bhe a group. Show that laba™'| = b for all
4 and b in G (x| denotes the order of an element
% in G} {(7.5)

(¢} Show that the group z. =01 2., n-1] is cyelic
under the operation of addition modulo n. How
many generalors Z, have? Further, describe all
the subgroups of £y (2el+43)

(3000)
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SECTION - |

Atlempt any four FUESHOns from Section -

P.T.0,
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|. Sketch the graph of the function fix)= %x"— Ox 4+ 1

by finding intervals where it increases and decreases,
relative extrema, concavity and inflection points (if

any}.

2. Evaluate the following limit

4 (3x)~3tan"
,"m'[aﬂ { :'L':|.| gn X
W=l X

3. Determine whether the graph ol following function

has a vertical tangent or a cusp

fixy — x¥(2x + 3)

4. It is projected that ¢ years from now, the population
of a certain country will be P(t) = 50e"® millions.

(a) At what rate will the popuiation be changing with

respect to time 10 years from now?

(b} At what percentage rate will the population be
changing with respect to time 1 years from maw?T
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™

If y = e™™*, show that

(1 =x¥)y,, — (20F 19y, . = (n* + m)y, = L.

SECTION - 11

Attempt any three guestions from Section ~Il.

Sketch the graph of the curve r= 13 sin 20 in polar

coordinates,
Find an eguation for a hyperbola that satisfies the
sondition that the curve has vertices (21,0) and

asymptotes y = & 2x.

Describe the graph of the equation

:3+4y1+ﬁ:-d|:ly+93--l}_

Identify and sketch the curve:

ety =2y=6=10

P.T:00,



1067 4 v

10,

11

13,

SECTION - [II]

Attempt any four guestions from Section - IiI

Find the arc length of the parametric curve :
r=codl, y=t+sintfor0 st <n
Find the area of the surface gencrated by revolving

the curve x=y25-y* —3<y<3 sbout the y-axis.

The region bounded by the curves y = x and y = x s
rotated about the ling y = 4. Compute the volume of
the resulting solid.

£ In o
Find the value of the integral L }[E - Jd;‘

e T

. Evaluate _[ sin® x cos'z dx.

15.

16.

1067 5

SECTION -1V

Arcempr any four gquestions from Section—IV.

For what velues of 1, the vector function

F(1)=¢' [:i +%}+3E] is continuous?

Show thai the vector valued funetion

R[t]:(ﬁ-}!}-ﬁi]{%f—;&}]m t+[\—||'r§f+:%]+%i]m t

K.

describes the motion of a particle moving in the circle
of radius 1, centéred &t the point (2,2,1) and lying in
the plane x + ¥ — 2z = 2.

A shell fired from ground level at an angle of 45 hits
the ground 2000 m away. What is the muzzle speed
of the shell?

A baseball hit st a 24° sngle from 3 ft above the
ground just goes over the 9-ft fence 41 ft from home
plate. About how fast was the ball traveling, and how
long did it take the ball to reach the wall?

P.T.O.
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|9, Find the curvature x(t) for the circular helix

R=acosth, y=asint, z=cf, where g and ¢ are
constants and a=> 0,

(500)
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5. (a}

|'t@En~ % =%
Lk fm Ve N
LI

Determine the intervals of concavity and points of
I

Algn pes both first and decand denvative beais &0

inflection of the curve y = Ix* A0k + Ix

show that fix) =2 1g = 1 his reldtive mininum
gt =l
(b)Y Find asympcoles of the curve
g - Dayt xFy ok 2nt e 20T LWy w2yt =0,
(¢} Defermife the intervals ol cangavily 4nd poants vl
tnfleciion uf the curve § ¢ Alse, show that the
pomts of inflection of the curve y=-(1-3},/(x-5)
lies on the lipe 3x =17
- - * - -
6. (8) Skewch o graph of ¥=—F5—— and idenlity the
LY e l
lacations of @l asemprotes, miercepts, relative
extremi and ipflegtion painis
ib} Locate the eratical points and sdenniy which critical
posnts are statiosary points for the funchions
) fix) = 4x*—l16x2 - 17
Yy = 3x7 Fax
[ Ry = 307 = | S
(ey Truce jhe corve | 2L 4 cosbh)

[2000)
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SECTION | (k) If y = sin{m sin-' x) then show that

tl_xa}!‘rﬂﬂ = [2111']}!?._” * {nl_mz}}r".
i L “;2' ik {e} Find the Maclaurin series for the function
' t f =
nkLe 2 :x uS:Sl fix} = cos Ix assuming the validity of expansion.
4 X 52,

Find lim,_, f(x) and bm, o f{x), if they exist,
(b} Find & value of the constant m, if possible, that
will make the function contintous everywhere

f{“}={9—12, L

%; y X<=3,

= adly
{e) Find Ex_“ where ¥ = gogt x. (5+3+5)

{a} Show that the function f{x) = |x| Is differentinble

on B\{0} but hos po derivative at x =),

{54+5+5)

3. (a) Stare and prove Rolle *s Theorem. Also discuss

its geometrical interpretation,
(b)) Find the value of ? for the following function that

satisfies the hypothesis of Lagranpe's mean value
theorem

f{n]=:+xl. [%,EJ_

Verify Legrange's mean value theorem for the

function r{ﬂ:"*‘?l: in the interval B.?}_

P.T.0;




O

k= 02 a7 S
s AL iy -







ll—

L]
i
T

1497 L
(¢) Solve the equation

oA -2=0
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2 Aucmpt any three parls from each question
1. All guestions carcy equal marks
I, (a)If 2= R issuch that 0 £ a < & forany € >

then shaw that & = 0.

() Find all values of % that savisfy |x - 11> [x ¥ s
Skeich the graph of this inegquality

{¢} Find the supremum and infimum, if they exist, ol

the Toltowing sels

ST e
L." ..l:l.'ll‘- = = % &

(]

il ~|"—;— e

P.T
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: i |
td] Show that  Sup -||— e M=l
n |

(a) Let S bie a non-cmply subset of 5 that is bounded.
Privwe that
Inf 8 = Sup |-5. 4565}
th) State and prove the Archimedean Property of real
niimbers,

{c}If §= {-]——;l: N, me N]v. find fnf 8 and Sup §,

n

id} Define a convergent sequence, Show that the limit
af & convergenl sequence is unigue.

Ly Uising the delinition of limit, show that

(bl Show that lim (h'l"‘J=[.

T =i

(e} State and prove the Sandwich Theorem far
sgquonces,

(d) Show thm every increasing sequence which ik
bounded abave ix convergent,

ah Let s, = | and 5., = 2+x, forallnz 1. Prove

that (x,} converges and find its limit.

1046 3

Ly

by Prave thar every Cauchy sequence 1s bounded
(] Show that the sequence (%} where

Il 1

L R e e

Z 3 n

dees nol converge,

, ferall ne N,

(d) Find the limil superior and limit inferior of the
following sequences;

(i) % r{—zl“[ni]. for all #EN
(]
il an*f—ll'[%} for all ne M

{a) Show thay the geomeiric series E:’_rar"‘

converpes if and only if [ < 1

(b} Find the sum of the following series, i 1t converges.

|
—_ =0
2y
{c) Find the rational number which i5 the sum of the
series fepresented by the repeating decimal (13

() Check the convergence of the following series:

(i) E—‘I— n2l

logn’
w Zu(3)

P.T.0
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fi iad Siate the Ratio Test {limit form] far pasiliveseries
Uising this test or otherwise, check the convergencd

af the follow ng -series

nl

(T} I
EI. n® J

s

B

LELY ZHT,-
N - ]

b} Check the convergence of the following series:

= [ Jogn
';|.| En-!-, __"- .

i}

92 pageread

as ) |

{c| Define abselule convergence gl m sérigs. Show
ihul every sbsolutely comvergem gEries s
convergent, 15 the converse true” lustify your

ANMSWET,

(di Check the following series for abgolute or
canditional convergence
e n 1
P o e e
g R S | )

()] E::_‘I:_”" | 3 5 1

a“+{=1)

(2500)
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Unar 1

(o) Use (g, &) defimition of a limi fo prove thai
b i (3%=7) = X (7.5)

LA
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(3

(bY Show that the Tunction fix) defingd oy X} =

e [ R N - Sk dirivable @1 1he
potntx == and x = 1, iy derivishle at every olher
paring, {7:5)

(o) Discuss the continuily of f{x} = [%] at x=1

Alst mention the type of discontinuity, (7.5)

=Ly
(a) 1T yv—l;-==-m . « prove that
T

(= ndiye —{2n+ Dry, - n'y, = ik (7.5)

(hy {1y Find d—f Iix = afoasd + Ouinf),
dn”

¥ = afsin B - Heosf),

(i} If z=x¥, find % aml % (50

[ xtagt) :
(&)1 u =Ivc:gl x! o + Show that x?—'! #
o=ty ox

=3

&

{7.5)

1008 3

k|

Limit 11

(1) Stme and prove Ralle s theorem (7.5

(b} What is the geametrical interpretation of
Lagrange's mean value theorem. Find ‘¢ of
Lagrange’s mean vulue theorem for the following
function:

fix) = AE—1¥x=2); a=0, b= % {(7.5)

{e) State the Cauchy medn value theorem, Find the
value of ‘o’ of Cauchy's mean value theorem for
the fallowing functions

fix) = sinx and gix) = cosx [=#:2.0] (7.5)

ta) State Taylor's theorem, Mende expand cosx in
terms of (x—n/4) (7.5)

{b} Assuming Rix)=0 a5 n—=w, find the
Mackaurin's series expansion of sin(x2y), (7.5

1
7t S {3}

fe) (i} Evaluate lim, .u'r-l |
L% sinx

AT
(ii} For what value of 2 does M;E'EH—I Tend
X

to a finite Himit as x — 07 4.5)

P.TO
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LUnit 111

5. {a) Find all the asymptotes of the eurve
axh + Axdy - Ixyd = 2y + 30 - 3yt +y =3 (7.3}
by (1) Find the pomts af inflexion of the curve
y = 30— anh =+ 4 {3}

{11) Find the range of values of x in which the
curve ¥y = 387 - a0x? + 3x — 20 48 concave
upwards and concave downwards. {4.5)

i) Trace the curve x* + v = 8% (7.5)

& (4} Prove thal sl x =0 1ne curve ay? = (x-a)ix-b)
has a conjugate point if a <h, anodeifa>bh a
cusp if a=h {7:5)

(b} Using the result

T i T |
——iup

ja‘-m"' xdx = — = !-.i'm""l xdx,
In

X

'L
evaluate the definite imtegral L gin" adx . where

n is o positive Inieger gnd o221 1.5
(&) Trace the curve r =@ cosdb. F1:%)
(2800)
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of this question paper.

2, This question paper has six questions in all.
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Umit I

1. (a) Define the inverse of an element and show that

inverse of an element in a group is unigue. {6)

P.T.O.
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(b) Define basis of a vector Space over a field F.
Prove that every clement of a vector space
uniquely expressible as a linear combination of

elements of the basis. (6.5)

(¢) Cheek whether the vectors (1.1, 20, (=1.2.-4), (=
1.-1,7) form a basis of R (6.5)

6. (a) Let T: V=>U be & Linear Transformation. Dafine
null space N(T) and range R(T) of T Show that
M(T)} and R(T) are subspaces of ¥ and U
respectively. i (6.5)

(b} Define Lincar Transformation, Prove that there
exists a Linear Transformation T: R* —> R* such
that T (1,13 = (1,0,2) and T(2,3) = (1,-1.4) Find T
(&, L) (6.3)

{¢)Let T: R>R'bea Linear Transformation defined
by T (x, ¥, 2) = {x-y+22, Zx+Y, %= 2y+2z). Find
the Range, Rank, Kernal and Nullity of T. Verify
the Dimension Theorenl. [6.5)

(3500)
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1

All the six questions are compulsory.

3. Attempl any two parls from cach guesiion.

L. {a) Solve the following differential equations; (6.3}

e AR,
{1} =5 yiany A COEX
(i) (x* — aymdx + (y2 — ax)dy = .

P.T.0.
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b} Solve the Imitial Value problem

xﬂ—33=zﬁy“]. yl0)=1-
dx

Or
Solve the following differential equations:

ﬂny%—lmxwy:—muﬂnz:. {6.5)

{c) Find a family of oblique trajectories that inlersect
the family of parabolas ¥* = ¢x al angle 60 degrees.
(6.5

2, {a} Consider the differential equation :

20y

b m1+x%—4y=ﬂ.

Show that x> and 1/x® dre linearly independent
solutions of this equation on the interval 0 < % < @,
Write the gencral solution of the given equation.
Hence find the particular solution satisfying the

initial conditions y (2) = 3, :‘:x-’i{z}=—|. (6

1963 3

(b) Find the suitable integrating factor for the
differential equation

(x* +yi+ x)dx + xydy = 0 and hence solve it
(6}

(¢} Given that ¥ = o™ is a golution of the differential
eguation

d’ d
(2;—”&—!{--4{;; ”]Ey ray=0,

find u Finearly independent solution by reducing
ihe order. Write the general solution also. (6)

3. (&) Solve the Initial value Problem

2
L =1, H(o)a
e 4dl+s:,r 0, y(0)=1, dx{u] L (6.5)

{b) Find the general solution of the differentinl equation
using method of Undetermined CoelTicients

3 2
d d -
:ﬁ%--i-iﬁ -3ﬁ—lﬂy=3{:: h.]' (6.5)

BT,
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(¢) Find the general solution of the dillerential equation

using method of Variation of Parsmeters

d-—ljr:+3d—:'r+2y= . (6.5)

TP et

4. () Given that € gin 2x i5 o solution of the differential

equation

&y dy dy by o
E-'- E*E;':I—'PLSE-!-SU)'—U

find the general solution. (6}

(b} Find the gencral selution of the differential equation
by assuming x > 0

2
x=:ﬁ+x%+y=4ﬁu{lngx} (&)

{¢) Find the general solution of the given linear system

%=h +5y, %=§n+lt,5y {6)

1963 &

&

(a} Find the solution to the linear partial differential
equation

2w b yu = w s L oulxy) = xteny = x
(6.5)

{b) Find the solution of the following partial differentinl
equation by the method of separation of varinhles

o E'.ur = 0, u{ly) = Iexp(=2y), (6.3}

{ch Reduce the equation
=¥y, — A=l

into canonical form and obtain the general

solution, 16.5)
(a) Find the general solution of the differential equation

by reducing it into the canonical form

A, Hdu e b o, =3 ()
(b} Reduce the equation

u“+4u=y b 4L1w=0

into canonical form and hence (ind fis gencral
solutien. (%)

B.T.0:
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{c)

6 3

(i} Find the partial differential equation by
eliminating the arbitrary function T and g from
the following equation

£ o= fix+dy) + plx—ay).

{ii} Find the partial differential equation by
climinating the arbitrary function [ from the

fallowing equation

I—
LRAY, '

v+ +xy =1

(1500)
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(5) Prove that o proup of composite order has & non- Write a. B and ap as product of 2-
trivial, proper subgroup, cyeles. (343=6)

(¢) Prove that order of a cyclic group is equal to the (e} () Let [a] = 24 How many left cosets of
arder of its generator. (2%6.5=13) aawﬁ- inG = <a> are there? Write each

3. (a) Prove that every permutation of a finite set can
be written as a cycle or us @ product of distinet

's Lintle theorem, Also compute
ﬁmﬁnauwmw'r (3+3-6)

(b) ) InS,, write a cyclic subgroup of order 4and 4. (@) (i) Let H and K be two subgroups of a finite
a non-cyelic subgroup of order 4. ' group. Prove that
HK £ G'if G is Abelian.

:] and (if) Give an example of a group G and its two
. H and K (HsK) such that HK is
m a Nﬁgmmp of G, (3+3.546.5)

(b} (i) Let G be a group and let Z (G) be the centre
of G. If G/Z (G) is eyelic, prove thet G is
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I (if) Let {G] = pq, p and g ara ;mwm v m: "
|Z(G) = 1 or pq. (4+2.526.3)

(€) () Prove that a subgroup of index 2 is

3 (i) Let G = U(32), H = Uy(32). Write all the
elements of the factor group G/H. Also find

order of 3H in G/H. (343.3=6.5)

(b) Let ¢ be a homomorphism from a group G fo a

‘group G. Show that if K is a subgroup of G,




1409
show that G/N is mmmwmm“f
under mulplication-
(2%6.5=13)

all the pesitive real mifnbers
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1. Fill in the blanks: (45=2}
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(il To use PSTricks, which package is included in
the preamble
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ﬂﬂrﬂﬁw of m

I BAUB.Se. syllabus
« B.Sc. (Hons) Mathematics.
i E_mrk m
2. M.Se. syllabuys
0 F’Jﬂﬂ’ﬂﬂﬁﬂ M%
o M‘fﬁﬁw




[This question paper contains 4 printed pages.|

Your Roll Now.eee

Sr. No. of Question Paper : 1427 C

Unique Paper Code 32351303

Mame of the Paper BMATH 307 — Multivatiate
Caloulus

Name of the Course ¢ B.Se. (H) Wathematics

Semester A 1

Duration ¢ 3 Hours Maximum Marks : 75

instructions for Candidates

1.

'Write your Roll No. on the top immediately on receipt

of this question paper.
All sections are compulsary

Attempt any Five questions from sach section, All
questions carry equal marks

SECTION 1

1 7|
Xy X =Y %
Let t'{:r..ﬂ=-[—.-—..-}— if (x,y) = (0.0)
o+
= ) ptherwise
Show that (0, ¥} = ¥ and fix, 0) = x for ull x-and

¥

pTO



1427 2 s

2

Use ingrémental approximation 1o estimate the function
Tix, ¥) = sin(xy} at the point

,' "l’_:: w1, ‘E_d.m]

If 2 = xy + f{x*+¥*), show tha v dziéx - x dgidy =
2 3
¥ —x

Assume that m_n.imum directional derivative of 1 al
P(1,2) is equal to 50 and is attuined in the direction
towards Q{3 —4). Find Vf at Py(1, 2},

Find the absolute sxtrema of f{x, ¥} = 2x* - y? on the
disk x¥ + v < 1.

Use Logrange multiplier to find the distance from
{0,0,0)'to plane Ax + By + Cie = D where at least
one of A, B, C 1s nonzero.

SECTION [1

Compute the integral j;j:'e"‘dy dx with the order

of integration reversed.

Use Polar double integral to show that a sphere-of

i
radius o hes volume E'ﬂ 2

1427 3

3

Compute the ares of region D bounded above by line
y = x, and below by circle x* + y* = 2y = (I,

Find the volume of tho solid bounded zbove by
paraboloid z = 6 - x* - y* and below by z = 2x? + v%,

dx dy de
Evaluate Hj , where D is the solid
LTSl

spherc x? + y'+ 2l2 3

Use & suitable change of variables to find the ares of
region R bounded by the hyperbolus xy=1 und xy=4
and the lines y=x and y=4x. '

SECTION 11

Find the mnss of a wire in the shape of curve
Cix=3gint, y=3¢ost, z=2t for 0 £1 < xn nnd
density ot point (%, ¥, ) on the curve 18 6(x, ¥, 2) = X.

Find the work done by force
Fxy.z)=(y" -2 Ji+(2y2) i~ (<" &

on &n object moving along the curve C given by
=t yiy=t%, zi)=0, D515 1.

Use Green’s theorem to find the. work dong by the
force field

PI.0O.
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Fix,y)=(3y—4x)i+(4x-y)]
when an object moves once counterclockwise around
the ellipse 4x* + y* = 4,

4. Use Stoke's theorem to evalunte the surfice integral

[ (curt BN} ds

where F = x1 + '] + ze™ k and § is that part of
surface z = 1 — x* — 2y* with z 2 0.

5. Use divergence theorem to evaluste the integral

Hﬁ?.'ﬂds where ?[n‘y.z]={=mw}?+=“]+3fi.

where 5 iz hemisphere surface zadi—xl—y:

together with the disk x* + y? < 4, in x-yplane.

6. Evgluate the line integral L F.4R

Where F(x.¥) = [{(Zx-xy)e™ + tan” yli +

[

-g_!.l':+l

—x'e™ J; and C is the ellipse 9x? + 4y* = 36,

(3500)
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Instructions for Candidates

1i

-Jd
a

Write your Roll No. on the top immediately on receip!
of this queslion paper.

Altempt any two paris from gach question,

All guestions are compulsary.

(a) Lt AgRandceRbea cluster point of A and
f. A -+ K, then define limit of function =il ¢

Use g - & definition to show that lim —hl -—I_

N T
(61

P.T.O
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b Llet M A= R, Ac R and ce R be a cluster

point of A. Then show that lim f(x)=L if and
AR

only if for every sequence (x,) in A that

converges 1o ¢ siuch that x, 2 ¢, Yne R, the

sequence (f{x,J) converges to L. (6)
{e} Show that H.u%'ain [L,] does not exist in K but
i X

lim x’sln[ ! )=n t6)

n—+il x?

) let AR, I AR g:A—Randc eR be
a cluster point of A Show that if f ig bounded on

& neighborhood of ¢ and lim g(x)=0, then
fim (fg){x)=0. (6)

(b

—

Let f{x) = ' for x # 0, then find lhv?u”,} and

Jim £{x) (6)

teh Let 12 B — R he defined as

'(x) 2% if xis rational
x+3 il % is wrational

Find all the points at which f i3 continuous
(6)

1381 =

3

{a) Let A R oand et fand g be renl valued functions
on A. Show that if f and g are continuous on A
then their product fg is continuous on A. Also,
give 'nxlmplu of two functions f end g such that
both are discontinuous st a point © = A but their
product is continuous at c. (T4

(b) State and prove Boundedness Theorem far
continuous functions on a closed and bounded
interval. (T}

(e} State Maximum-Minimum Theorem, Let | = [a,b]
and [ 1 —+ R be 4 continuous function such that
f{x}) > 0 for each x in 1, Prove that there exists
2 number @ >0 such that f{x) = o for all x in
i : (7h)

(o) Let A Rand : A — R such that f{x) = 0 for
oll x & A. Show that if [ is continudus at c € A,

then JF s continuous &t ¢ (6]

{b) Show that every uniformly continuous function on
A g R is continuous on A. Is the converse true?
Justify your answer. ]

(e} Show that the function f{'t}:%, x=0 is
x

uniformly continuous on [a, =), for a = 0 but noi

uniformly comtinuous on (0, o), (6)

P.T.O
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5 {ayLet [ =R be an 1|;l.é1"l.l'll. let ¢ e 1, and @k
f1 1 =+ R and g; 1 —+ R be functions that
are differsntiable at c. Prove that if glc) = 0,
the function f/g is differentiable at n, and

) 1y (8- £(EIE )
[s] S T e

(b) Lot f: B = R be defined by fix} = [x| + |x + 1],
x € B Is f differentiable everywhere in E? Find
the derivative of / at the points where it is
differentiable. (6]

(6)

{¢) State Mean Value Theorem. If fifa.b] = R
gatisfies the conditions of Mean Value Theorem
and F{x) = 0 for all x € {a,b). Then prove that [
is constant om [a, b], (&)

6. (n) Let I be an open interval and let £: 1 — R have
a second derivative on 1. Then show thay s o
ganvex function on I if and only if £(x} = 0 for
gllx e L : (5)

(b) Find the points af relative extrema of the functions
fix) = [x2-1), for 4 = x £ & (6

fe) Use Taylor's Theorem with n = 2 to approximate

N+x,, x>-L (6}
- {3500)
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of this question paper.
¥,  All six questions are compulsory.

3.  Attempt any two parts from each question.
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P.T.0,



1. (a) Define fixed point of a funetion and construct an
algorithm to implement the fixed point iteration
scheme to find o fixed point of & function. Find
the fixed point of fix) = 2¢() - x). ()

b} Perform four iterations of Newion's Raphszon
method to find the positive square root of 18, Take
initial approximation Xy=d. if)

(c) Find the root of the equation x' - 3x — =@ i the
interval (2, 3) by the methad of false position,
Perform three iternlions, ()

1
2. (8) Define the order of tonvergence of an iterative
method for finding an approximation 1o the root of
£{x) = 0. Find the arder of convergence of

Newton's iterative formula. (6.5}

(b} Find & roor of the equation v — 4x — § = 0 in the

interval {2, 3) using the Bisection method till fourth
ieration. (6.5}

1132 3

(¢} Perform three iterations of secant method to

determine the loeation of the approximate root of
the equation x* + x* - 3x = 3 = U on the interval

{1, 2). Given the exact value of the root is

& = 3, compute the sbsolute ervor in the
(6.5}

approximations just obtained.

3. (n) Using scaled partial pivoting during the factor step,
find matrices L, U and P such that LU = PA

3 A R
where A=1-1 0 2 {6.5)
i 2 -1

(b} Set up the SOR method with w=0.7 to solve the

ayitem of equations:

3 = x+ x; =4

2x, — Bz, + In; =13 t
P.T.0.
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105, +x+ 4p = 351

LR B

cimation

iterations.

and do thre

4. (a) Obtain the piecewise




1132 & = o .

5. {a) Find the highest degree of the polynomial for which
the second ordér backward difference

approximation for the first derivative

f‘l {m} = 31 _(_&:' ”"f&:‘;‘h:’*' f{xn'mj

L LY

provides the exact value of the derivative

irrespective of h. (&)

{b) Derive second-order forward difference
spproximation to the first derivative of a funclion I

f given by

=3[ () +4f (xo+h)—f(xg+2R)
Flagd = 2h .

(6}

132 7

{c) Approximate the derivative of f{x) = Sin x at Xy
= musing the second order central difference
formula teking h = %, W and /8 and then
extrapolate frn;ft these values using Richardsons

extrapolation, (6)

6. (a) Using the Simpson's rule, spproximate the value

of the integral f:luxd:.. Verify that the

theoretical error bound holds, {6.5_]

(h) Apply Euler's method to approximate the solution

sl dx _ of
of initial value problem —= —02t=2,, x(0) =

1 and N = 4,

Given that the exact solution is x(t) = Zef =1, ,
vompute the absolute error at cach step.  (6.5)

E.T.0.




3
the optimal RE2 method 10 apprOXImALe

Hﬂ',l,i*—,

1132
(o) Apply

mmﬂuﬂnft_iwuaﬁdﬂlucymb‘hm

1<t<2,x(n=1 takivg the step size 13 h=05.
(6:5)




[This question paper contains § printed pages.]

YVour Roll Noweeese
Sr. No, of Question Paper : 1231 C
Unigue Paper Code ¢ 32357505
Name of the Paper . DSE-2 Discrete Mathematice
Name of the Course . B.Se. (H) Mathematics
Semestar v {under CBCS (LOCE)
Scheme)
Duration : 3 Hours Maximum Marks | 73

I i ndidat

. Write your Roil No. on the 1op immediately on receipt
of this guestion paper.

3 All the given eight questions are compulsery 1o
attempt.

1 Do any two parts from each of the given eight
quesians.

4 Marks for each part are indicated on the right in
brackets.

PY.O



4

1231 2 ;

SECTION 1

1. f{as) Let N, be the sef of non-negative integers. Define

o refation < on Ny ms: Form, ne Ny m<nifm
divides n, that is, if there exists k < Nyt n=km,
Then show that < is an order relation on M.

(244}
(b) If “1*, '2", '3* denote chains of one, two, three

elements respoctively and 3 denotes anti chain of
three elements, then draw the Hasse diggram Ffor

the dual of L®K when L = 3 and K = | @ (2x2).

[2}4)

{e) Define maximum and & maximal element of a

partially ordered set P, Give sn example each for
bath definitions.

(2%)
(o) Let P and 'Q be finite ordered sets and let

. P = Q be a bijective map. Then show that the
following ere equivalent :

(8 = <y in P iff yx) < w(y) in Q

i) x—<yinPif ) —< yiy)inQ (3

1231 & 3

nd of a subsst
er bound and lawer bouf
® I:::I::u:fﬂillly ardered sct P Cunl:lruct b:,:
example of 2 pﬁlllly ordered set P and it p:wﬂ
5 and give the set aof all upper bounds and i
bounds of 5.

hen show that the
be ordered sels. T :
- L:uniui p oand Q are order immmhm,_:;
‘ -
:hurt exist order preserving maps p P = Q
=P such that:

i .+ 5§85
goy = idg and Yoo = Ld,;..wlwhere u*..,_. SP:
denotes the identity map on 5 given by* idg (x (3;
wxeES.

SECTION 11

o 11204, 5; 6,12 20, 30, 60} be an
b O Le:tla:::losubs: of N, = Mow 10], N being the l:t
‘:I antural numbers. if ‘< is defined 1.1'.1.1'“]3‘:,,Jth;:'.'1
men if and onky if m divides n d:snh el
D . does not form 2 jattice. Also Draw uu e
urﬁ and find elements &, b'. u.ld e Dy 27
ihat :1\""& and ¢~ d do pot exist 10 Dy

i eve
(b) Define sublattice of o latlict. Prove t‘rﬂmmz
in of  lattice L is 8 {attice und also 8
chain ol 8 B
of L.

P.T.O.
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4.

{a) A voting-machine for three viate

(e) Define modular tattice. Prove thar o bomomorphic

image of modular lattice js modular (344)

{a) Let L be !.' lattice, For Eny a, b, ¢ e L, show that
the following inequalities hold :
(i]lafbvt:]a{nah]v{;.\c}
{ﬂjnzemu.«(hvn}ztlnhlvc
(5)
(b) Lat (L, A, v} be an algebraic Inttice. If we define

BEh! S avh=§

then show thar (L, =} is a latties ordercd set

(5}
fc) Let L, -and Ly be distributive lattices. Prove that
the product L= Ly is & distributive Inttice.
(5]
SECTION 11

; re has YES-NO
switches. Current is in the gircuil precisely when

YES hu. & majority, Draw the corresponding
contact dibgram and the switching/circuit diagram.

{54)

1231 3

(b} Show that a Boolean Algebra 15 relatively
complemented {5

{¢) Simplify the polynomial :
T=x'yz+x'yz +x'via+xy's +xy's

uging Quine’s McClugkey method. {(5%)

{a) Define o sysiem of normal forms. Find conjunctive
normal form for p = v'2" +x'yz. {5

{b) Simplify the Boslean expression

= whiaxv'z+wiayr+winyzr' = wxy'z+ wayz+
wxyz' wn'y'z Fwx'yz

using Karnough Diagram. (%)

{e) Find the symbolic gate representation of the
contact dingram : 5

B.T.0,
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SECTION 1V

{i1) Deline isomorphism of graphs. Also label

the following graphs so as to show an

7. (&} (i) Show that the sum of the degrees of the
isomorphism. (5%)

vertices of 8 pseudograph is an even number

equal 1o twice the number of edpes,

i) A graph has five vertices of degree 4 and
1wWe vertices of degree 2, How many edges
does it have? (5%

ib} (i) Define the degrée sequence of o graph. Does

there exist a graph with following degree ¢ B (3) Construst & Grey Codo of longth 3 wsing the

sequence §, 6, 5, 5, 4, 4, 4, 4, 37 : coneept of Hamiltonien Cyeles (34%)
(i) Show that the number of vertices of odd in g {(b) Apply Dijkstra’s algorithm to find a shortest path

graph must be even, (5%) from A to all other vertices in the weighted graph

shown. (54)
f€) (i) What is o bipartite graph? Determine whether

the graph given below is bipartite or not. Give 8 g & v e

the bipartition sets or explain why the graph 2 $

is not bipartite A 11 o Af $he E

i i i 9

(e} (i} Does there exist o graph G with 28 edges
and 12 vertices each of degree 3 or 67

P.T.O.
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(i} Define Eulerian cireuif, Is {he Erven graph

Eulerian? Give

reasons. for your answer.

{1500)
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Write your Roll No. on the top {mmediately on receipl
of this question paper

All questions are compulsory.

Question No. 1 has been divided into 10 parts aad
each part is of 1.5 marks

Each question from Q. Nos. 2 1a 6 hns 3 paris and
cach part is of B marks, Attempl any two parts {from
gach Question.

State true (T) or faise (F) Justify your -answer in
brief.

(i} A group of order p’, p it a prime is always
isomorphic 0 Z_,.

pP.T.O
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1049 Z b

(i) A group of order 15 iz always eyelic.
{in) A group of order 14 is simple.

{i¥) The smallest positive integer n such that there
ure twa non-isomorphic groups of order n is 6,

hy

Every Inner automerphism induced by an element
‘a’ of group G 1% an sutomorphism of G.

{vl) A sbelian group of order 12 must have an
element of order elther 2 or 3.

(vii) U{105) is isomorphie to external direct product
of U(21) and U(5).

(vii) Center of & group G is always a subgroup of
normalizer of A in G, where A is eny subser of
G,

(ix) Aut(Z) is » cyelic group of automorphisms of
G

(x) The lergest possible order for on element of
2y B2y, lu 60,

{a) Define inner automorphism induced by an eloment
‘a’ of group G -and find the group of all inner
automorphisms of D,

(k) Defile the characteristic and the commutator
subgroup of & group. Prove that the centre of a
group 15 characterislic subgroup of the group.

1049 3

(o) Let G' be the-subgroup of commutators of & group
G. Prove that G/G" is abelian. Also, prove that if
G/N is abelian, then N 2 G°

3. (&) Determine the number of evelic subgroups of order

15 in 2, ® 2,

(b} Define the internal direct product of the subgroups
H and K of n group . Prove that every group of
arder p’, where p is a_prime, is isomorphic to Zp®
of Zpd Zp {(external dirsel product ‘of Zp with
itgelf).

(e} Consider the group G = {1, 9, 16, 22, 29, 53, 74,
79, 81) under multiplication medule 91. Determine
the isomorphism cless of G

4. (&) Show that the additive group Z acts-on itself by

za = yé3 for all z,a e Z.

(b) Show that an action is foithful if and only if ils
kernel is the wentity subgroup.

{¢) Let G be a group. Let H be a subgroup of G, Lat
G act by lefl multiplication on the el A of all lefl
cosels of H in G. Let x, be the permutation
representation of G associated with this action.
Prove tha

P-T.O8




1049 4

(i} G acts transitively on A
(i) The stabilizer of the point 1H & A is the
subgroup H,

(iii) Ker m = Mg xHX

5 fa) Let G be 2 permutation group on a gt A (G oas
subgroup of 5,), lat o €G- and let-n & A Prove
that @ G, o' = G, here G, denotes stabilizer of
x. Deduce that if G acts transitively on A then
Mo @6, al=1.

(b} Show that every group of order 56 has & proper
nontrivial normal subgroup.

(¢} State Index theorem and prove that a group of
order 80 is not simple.

& (a) State the Class Equation for a finite group G. and
yse it to prove that p-groups have non trivial
centers

{b) Prove that group af order 255 is aiways cyclic.

{c) Show that the alternating group As does nol gontaln
a subgroup of order 30, 20, or |-5.

(1500)
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1. Write your Roll No. on the top immediately on recaipt
of this question paper

7. All guestions are compulsory

3.  Attempt any three parts from esch question

. {a) (i) Determine whether x =0 is an ordinary poini,
a regular singular paint or an irregular singular
point of the differential equation

Ry ke et~y =0 (6)

(i) Find the Laplace transform of the function
fin) = 1 +gosh 5t

e



1133 2

8

{m) Find the inverse Laplnce transform of the

A I
fumetion Fz) = e
(b} Use Laplace wansforms wo solve the inital valoe
problem :
2" = xl= ko= 0 x(0) = 0L xt(0) =2 &)

e} Find two linearly independent Frobenius series
solutions of
Iyt =y =y =0 L6}

{d} Find general solutions in powers of x of the
differential equation, State the recurrence relation
und the guaranteed racdivg of convergence,

Sy" - 2xy' + Wy =10 (6}

{a) Using Monte Carlo simulation write an algorithm
to compute volume of the surface x* + ¥+ 2 <1
that lies in the first octant x =0, y =0, z> 0,

(&)}

(h) Use Simplex method to wolve the given linear
programming problem {61
Maximize: 3x, + &,
subjeet o I + %, <6

T
Ky Ky

(¢} Consider o ymall harbor with unloading facilities
for ships, where only one ship can be unloaded at

1133 3

any time. The unicading time required for & ship
depends on the type and the amount of cargo.
Below is given a sitwation with 5 ships:

Ship | Ship2 |Shipd [Shpd | Ships
Time between successive | 10 prl ] 45 g 73
shiips
Uil tieme T 13 40 1] %0

Draw the timeline diagram depicting clearly the
siluation for each ship, Also determine length of
longest queue and total tme in which docking
faeitities are idle, (%)

(d} Use Linéar Congruence method to generate 15
random real numbers with muoltiplier 2, increment
3, moduluz 13 and seed 1. Is there cycling? I
ves, then give the perind of cycling. (6

(a) (1) Determine the number of edges of C, @,
and K, (3)
() State and prove Handshaking Lemma. (3]

(b) Prove that a bipartite graph with odd aumber of
vertices is not Hamiltonian. (&)

(c) Datermine whether the given four cubes having
four colours, gan be stucked in 'a manner so that

8 e R

L
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each side of the stack formed will have all the

four colours exactly once. (6]
| "] o (o]
[(Alr|=le][ajricic] pinlv] [e[vinla]
A » o v
T :,;g! ol A etk 4

{¢) By finding an Eulerian trail in K, arrange & set of
fifteen dominoes [0=0 to 4—4] in 2 nng.
(6]

{2) Use the factorization :
s+ 4gt = (57— 2as+ 2a%) (a7 + 2as + 28"y
and apply inverse Laplace transform to show that

3

Il-=cnsh b cos at (T

il
1s'+¢1-u."_|

1
i

() Fit the model 16 the data wsing Chebyshev's
criterion to-minimize the largest deviabion, given
the model y = cx -and datn set below ;

3 1 T I3
e T i T i m

{c} Solve the initial value problem using the Laplace
transform
x* + A+ [ =1t x(0)=0, x'[0=0 (il

{d} Name the five Platonic graphs. What is the degree
of each vertéx in egch of these five graphs? Draw
any two platonic graphs. (71

{1500)
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d*: X «X - R by

dix.v¥)
W

d' (%, y)=—=

o we X
d{x.¥)

ol 6
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2]

Show that (X. d®) ie a metric space and d*(x Vi< L

far every %,y € % (&)

(b) Let {%a )z DEB sequence of real aumbers defined

I.
Gy, = Xy biene 1“11=Etxﬁ.u+nn] far

P it e P Prove thal {!n}hal is a Cauchy

gequence in R with vsusl metric (4)

¢} Define 2 complete metric SPace 1s the metric
space (Z,d) of intcgers. with usual meinc d, a

complete metric space] Justify. {6Y

ta) (i) Lel (X, d) be a melnic zpRCe. Show that for
every pair of distinel points x and ¥ of X,
yhere exist digjoint Open sets U oand ¥ guch

sarx e U,y €V ()
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i) Give an eXamntoafo e

{a) A set in 2 metric space which |5 neiner a

closed ball nor an open set. ()

b} A metric space in which the interor of the
intersection of an arbitrary family of the
subscis may not be equal to the interzection

of the interiors of the memhbers of the

family. {2)

{c) A metric space in wiich every singieton 15

an open sel. (1)

(b} Let (X, d) be & metric space. Let A be a subsel

of ¥. Define closure of A and show that il is the

smallest closed supersel of A (6}

fc} Let (X, d) be a complete meiric space Lat (F)

be o nested sequence of nen-cmpty closed subsets

P.T.0



. L t
of % such that AF,) {1, Show that ﬂ":LFn is

X, d) 18 incomplete?

a singleton, DoOES it hold it {
(&)

Justify

wl and (Y, o) he metric SpREed and

3. {a)Lel (¥, &
nelion: Prove that £ 18 C

o =X be a U ontinuons

i

y if (A}l ) for all subsets

an X if and onl
(&)

.-5.95}':

gubsels

non-empiy disjoint closed

by Let Aand B he
af & melrie space (36 ) Show that there 152

5 real valued funclio
sl,w‘:EBandﬂﬁﬂw.‘]Sl,

w that there exist disjoint

continuou g [ on X guch That

flx =05 & A, f{x)

g X. Further shao

Wox
open subsess 5. H of X guch thal A G and
B H. ()
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{c} Define & dense subset of a metric space (X, d)
Let A X. Show that A is dense in X 1f and only
of AL ]'I.E.E emply inferior. Give an example of 2
metric space that has only one dense subsel

(6}

4. {n) Show that the metrics d,, d, and d_ defined on Rr

oy

dy(%.9) = T X~ ¥el o

e y) = (Ely@x— y)?) T2 and
do(x,y)=max{ jx;— nl:1 <i snj

are eguivalent where X = £y By 51 x.) and
e R R i6.5)

{b) Show that the funciion = B — (-1, 1} defined by

: -
fl ) | ‘¢ n homeomorphism bui nol an

Lo muELTY (6.5}

e L2
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3

(¢) () Let (X, d} be & gomplele mer-tn eAsne
Let'T: X = X be & mw="
diTx. Ty) < dix, v}, ¥ x, y & X. Does T always

have a fixed point? Justify. (4)

(i) Let X be any non-emply sct and T "X —= X
be a mapping such that T" (where n is 2
natural number, n> 1) has a unigue fixed

point x, € X. Show that x, is also a unigque

fixed point of T. (2.5)

{a) Let (&, d) be the space of réal numbers with usual
metric. Prove that & connected subset of E
must he an interval. Give an example of two
connected subsets of E, such that their union is

disconngcted. {4+2.3)

(b) Let (X.d) be a metric space such that every
two points of X are contained in some connected
subset of X. Show that (X, d) is connected.

(6.5)
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(¢) Let (X, d) be a metric ‘space. Then prove thal
{X. d) is disconnected if and only if there exisis p
continwous mapping of (X, d) onto the discrete two

element space (X, d.) (6.3)

6. (a) Prove that homeomorphism preserves compactness.

Hence or otherwise show that

E{jl:!l.t} = { £ C:|d=<1) snd

8[01]={z e L& 2] < 1]

are not hemeomorphic. {4+2.5)

(b} Let (X, d) be a metnic space and A < X soch that
every sequence ift A has a subsequence converging
in A. Show that for any B ¢ X, there i3 a point
p =-A such that d{p.B) = d(A,B), If B be a closed
subset of X such that A » B = §, show that

diA.B)=0. [4.5+1)

P.T.O.
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(cyLel T he B sontinuaus real-valiet
a compatt melric Space o O 2 L LR o
f 18 unundud-and_atlmr.s. s popnds. Doss the

resuit hold when X is nol compact’ Justily-
(4+2:3)

(1500)
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P.T.0,



1. (a) Define fixed point of a funetion and construct an
algorithm to implement the fixed point iteration
scheme to find o fixed point of & function. Find
the fixed point of fix) = 2¢() - x). ()

b} Perform four iterations of Newion's Raphszon
method to find the positive square root of 18, Take
initial approximation Xy=d. if)

(c) Find the root of the equation x' - 3x — =@ i the
interval (2, 3) by the methad of false position,
Perform three iternlions, ()

1
2. (8) Define the order of tonvergence of an iterative
method for finding an approximation 1o the root of
£{x) = 0. Find the arder of convergence of

Newton's iterative formula. (6.5}

(b} Find & roor of the equation v — 4x — § = 0 in the

interval {2, 3) using the Bisection method till fourth
ieration. (6.5}

1132 3

(¢} Perform three iterations of secant method to

determine the loeation of the approximate root of
the equation x* + x* - 3x = 3 = U on the interval

{1, 2). Given the exact value of the root is

& = 3, compute the sbsolute ervor in the
(6.5}

approximations just obtained.

3. (n) Using scaled partial pivoting during the factor step,
find matrices L, U and P such that LU = PA

3 A R
where A=1-1 0 2 {6.5)
i 2 -1

(b} Set up the SOR method with w=0.7 to solve the

ayitem of equations:

3 = x+ x; =4

2x, — Bz, + In; =13 t
P.T.0.
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105, +x+ 4p = 351

LR B

cimation

iterations.

and do thre

4. (a) Obtain the piecewise




1132 & = o .

5. {a) Find the highest degree of the polynomial for which
the second ordér backward difference

approximation for the first derivative

f‘l {m} = 31 _(_&:' ”"f&:‘;‘h:’*' f{xn'mj

L LY

provides the exact value of the derivative

irrespective of h. (&)

{b) Derive second-order forward difference
spproximation to the first derivative of a funclion I

f given by

=3[ () +4f (xo+h)—f(xg+2R)
Flagd = 2h .

(6}

132 7

{c) Approximate the derivative of f{x) = Sin x at Xy
= musing the second order central difference
formula teking h = %, W and /8 and then
extrapolate frn;ft these values using Richardsons

extrapolation, (6)

6. (a) Using the Simpson's rule, spproximate the value

of the integral f:luxd:.. Verify that the

theoretical error bound holds, {6.5_]

(h) Apply Euler's method to approximate the solution

sl dx _ of
of initial value problem —= —02t=2,, x(0) =

1 and N = 4,

Given that the exact solution is x(t) = Zef =1, ,
vompute the absolute error at cach step.  (6.5)

E.T.0.




3
the optimal RE2 method 10 apprOXImALe

Hﬂ',l,i*—,

1132
(o) Apply

mmﬂuﬂnft_iwuaﬁdﬂlucymb‘hm

1<t<2,x(n=1 takivg the step size 13 h=05.
(6:5)
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('

(it

z ¥
If the random variable be the time in seconds
hetween incoming telephone calls ar a busy
switchboard. Suppose that n rcasonable
probability model for X is given by the probability

density function ;

fefx)={g® " <xem
0 elsewhere

Show that [, satisfies the propertics of a
probability density function, Also show that the
probability that the time befween successive

phone eall ‘exceed 4 seconds is 0.3679. (6}

Let the rundom variables X, and X, have the

joint pdf

H0ex; <xy <1

(s, 11}1{:.1#1 s

¥ 1233 3

Find B{X,X3), E(X,), E(TX,X] + 5X,),  (6)

(i) Let the random variables X and Y have the joint
pdf
Y HD<k<y<em
iz y)= { = A

0, otherwise
Find the marginal pdf of X and Y. {6)
2 (i} Let X be a continuous randem variable with pdf

f{x};{m'“, x20, 450
Q, oiherwise

Determine the constant k, mean, varianee and

the cumulative distribution function of X, ()

(i) If a random variable X is uniformly distributed
over the intervil [a, B] then find the mesn,
variance and momenl generating function of
X, p (6)

P.T.O.
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(iii)

£ii)

4

Let the random variables X and Y have the joint

pudf

_]6y Ho=y<x<l
fx )= {u, clscwhere
Find the E(Y(x) and E[E{F|x)]. ()

Let (X, ¥) be o random wveetor such that
the wariance off is finite, Then show that

Var[E(Y[X)] = Var(Y). ()

If X iz o binomial variate with parameter n and

p then prove thay

Wi = [npu‘, +m%’-] , where pp= E[:':l and ¢

i% # non-negative integer, ()

1233
{iii}

4 (i
{ii}
(i)

5

Let the random variahles X and ¥ have the

linear conditional means E(Y[x} = d4x + 3 and

E(X]y) = %}'—3. Find the mean of X, mean of

Y., the correlation coefficient. 16}

Let the random varinbles X, and X, have the
Joint pdl

Xtxy if O<x <l Ocx; <l

F[x..a;]-{

0, elsewhere

Show that X, and X, are not independent,
(6.5),

State and prove the Chebyshev’s Theorem,

(6.5)

IF the probability is 0.25 that an applicant for
driver’s license will pass the road tést on the

given try, what is the probability that an-applicant

t

BT
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will finally pass the test on the fo

5. @ Caleulate the corr
following sge (in years) o
wife's vy




moment gencratin "..-:mminnaﬂ'---%“ Te-8)

e : ..
spprosches tat of the sanderd normal
distribution when b — . 6.5)

I
.
L




