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Instructions for Candidates

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

2. Attempt any two parts from each question.

3. All questions are compulsory.

1. (a) Let AcR and c € R be a cluster point of A and
f: A = R, then define limit of function f at c. Use

.1
e — O definition to show that lim——=-1. (6)

x-2]1-x

x if x is rational

(b) Let f: R > R be defined as f(x)= {0 if x is irrational

P.T.0.
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Show that f has a limit at X =0. Use sequential
criterion to show that f does not have 3 |imit at ¢

i 0.
if ¢c# (6)

_ |
(c) Show that ,I{IEE} COS(;—Z-] does not exist in R but

| :
lim x? coS [—E'J =) (6)

x—0

2. (a)Let ACR, let f: A> R and g: A 5 R and
c € R be a cluster point of A. Show that if

limf(x)=L and limg(x)=M then lim(fg)(x)=LM.

Xx—¢ x—¢ X—=¢
(6)

(b) Evaluate the limit lim —— 6)

x—=l+x—1

(c) Let AcR, f: A > R and ¢ € R. Show that the

following conditions are equivalent-
(i) f is continuous at c.

(i) For every sequence (X, In A that
converges to ¢, the sequence (f(x))

converges to f(c). (6)

3. (a)Let A, BcR and let f: A> R and g = B—R
be functions such that f(A) < B. if f is continuous
at a point ¢ € A and g is continuous at b € B,
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then show that the composition function g°f;

A —> R is continuous at c. Also, show that the
function f(x) = cos(l +x?) is continuous on R.

(7%)

(b) State and prove Maximum-Minimum Theorem for

continuous functions on a closed and bounded

interval. (7%)

(c) State Bolzano’s Intermediate value theorem. Show
that every polynomial of odd degree with real
coefficients has at least one real root. (7%)

4. (a)Let AcR and f: A > R. Show that if f is
continuous at ¢ € A then |f] is continuous at c. [s
the converse true? Justify your answer. (6)

(b) Let I = [a,b] and f: 1 »> R. Show that if f is
continuous on I then it is uniformly continuous on

L. (6)

(c) Show that f(x) = sin x is uniformly continuous on

X
uniformly continuous on (0, ). (6)

R and the function g(x) = sin(lj, X # 0 is not

5. (a)Let IcR be an interval, let ¢ € I, and let
f: 1 >R and g: I 5 R be functions that are
differentiable at c. Prove that the function fgis
differentiable at ¢, and (fg)' = f'(c)glc) +
f(c)g'(c). (6)

P.T.0.
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(b) Let g: R —> R be defined by
x? Sin(—l—] for x #0

X
0 for x=0

Show that g is differentiable for all x € R.

g(x)=

Also, show that the derivative g’ is not continuous
at x = 0. (6)

(c) Suppose that f is continuous on a closed interval
I = [a, b], and that f has a derivative in the open
interval (a, b). Prove that there exists at least one
point ¢ in (a, b) such that f(b) - f(a) = f'(c)(b-a).

Suppose that f: [0, 2] = R is continuous on [0,2]
and differentiable on (0,2) and that f(0) = 0,
f(2) = 1. Show that there exists ¢, € (0,2) such
flc) = Li2. (6)

6. (a) Find the points of relative extrema of the function
) =1 =(x = 1), for 05x<2, (6)

(b) Let I be an open interval and let f: I > R has a
second derivative on I. Then show that f is a
convex function on I if and only if f"(x) = 0 for
all x e L. (6)

(c) Obtain Taylor’s series expansion for the function
f(x) = sinx, Vx < R. (6)

(1000)



[This question paper contains 4 printed pages.]

Your Roll No...............
Sr. No. of Question Paper : 4518 G
Unique Paper Code 32351303
Name of the Paper : Multivariate Calculus
Name of the Course : B.Sc. (H) Mathematics
Semester ¢ I
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 compulsory.
Attempt any Five questions from each section.

All questions carry equal marks.

Section I

Find the following limits :

1
i I 1+ x% 4y 4yt
(i) (x,y)IE%O,O)( X )’)

. 2 2
(11) (x,yl)li‘f%{),o)XIOg (X +y )

P.T .5
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2.

Find an equation for each horizonta] tangent-plane to

the surface

The output at a certain factory is Q=1 SOK% L% i

K is the capital investment in units of $1000, ang [

is the size of Labor force measured ip Worker-hoyrs.
The current capital investment is $500,000 and 15
worker hours of Labor are used. Estimate the change
in output that results when capital investment is
increased by $500 and Labor is decreageq by 4

worker-hours.

Let w = f(t) be a differentiable function of t where
t=(x*+y?+z%)"2, Show that

(dw/dt)* = (Ow/0x)> + (0w/Dy)? + (dw/oz).

Let f(x,y,z) = xyz and let {§ be a unit vector

perpendicular to both =1 - 23 +3k and W=2i+ ] k.

Find the directional derivative of f at Py(1,-1,2) in

the direction of i,

Find the absolute extrema of the function f(x,y) =
e over the disk x2 + v,
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Section II

dA
y2 +1
triangle bounded by x=2y, y=—x and y=2.

2 py2x—x> .
2. Evaluate Jo -[0 * y /(xz +y2) dy dx by converting to

polar coordinates.

where D is

1. Evaluate the double integral _UD

3. Find the volume of tetrahedron T bounded by plane
2x +y + 3z = 6 and co-ordinate planes.

4. Use spherical co-ordinates to verify that volume of a

2
half sphere of radius R is 3" R4,

5. Use cylindrical co-ordinates to compute the integral

J‘J‘IDz(x2+y2)-% dxdydz where D is the solid

bounded above by the plane z=2 and below by the
surface 2z = x? + y2.

6. Use a suitable change of variables to compute the

X—Yy

2
} dy dx | where D is the
X+y

double integral HD[

triangular region bounded by line x + y = 1 and co-
ordinate axes.

P.T.0.
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Section I

Find the mass of a wire€ in the shape of curve
C:x:3sint,y=3cost,Z=2tf0r0$tSnand
density at point (x, y, z) on the curve is §(x,y,z)=z.

—

Find the work done by force F=xf+ﬁ+(xz_y)1}
on an object moving along the curve C given by

R(t) = t2i+2tj+4tk .
Use Green’s theorem to find the work done by the

force field F(x,y)z y2i-‘+x23 when an object moves

once counterclockwise around the circular path
x2+y2=2,

State and prove Green’s Theorem.

Evaluate 9§(2x yzz dx + 2x2yz dy + (xzy2 - ZZ)dz)

where C is the curve given by x = cos t, y = sin t,
z=sin t, 0 <t<2n traversed in the direction of
increasing t.

Use divergence theorem to evaluate Hs F.N ds where

— A

F =(x5 +10xy222)§ + (ys +10yx222)j + (2.5 +102y2x2)k

and S is closed hemisphere surface z:m

together with the disk x2+y?<1 in x-y plane.

(1000)
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Instructions for Candidates

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

2. Attempt any two parts from each question.

1. (a) Let (X, d) be a metric space. Show that (X, d*) is
a metric space where

d*(x,y) = min{l, d(x,y)}, Vx, y € X. (6)

(b) (i) Let (X,d) be a metric space. Let (x ) and
(y,) be sequences in X such that (x,)
converges to x and (y_) converges to y. Prove
that d(x_, y,) converges to d(x,y). (2)

T
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(ii) Prove that if a Cauchy sequence of points in
a metric space (X, d) contains a convergent
subsequence, then the sequence converges
to the same limit as the subsequence. (4)

(¢) (i) Let X =N, the set of natural numbers. Define

; m, ne X. Show that

d(m, n) = |-
(ms Il) == m n
(X, d) is an incomplete metric space.  (4)

(i) Is the metric space (X, d) of the set X of
rational numbers with usual metric d a

complete metric space? Justify. (2)

2. (a) (i) Define an open set in a metric space (X, d).
Show that every open ball in (X, d) is an
open set. Is the converse true? Justify.

(4)

(i) Let S(x,r) be an open ball in a metric space
(X,d). Let A be a subset of X such that
diameter of A, d(A) <r and S(x,1) N A # @.
Show that A < S(x, 2r). (2)

(b) Let (X,d) be a metric space and A, and A, be

subsets of X. Prove that (A, UA,)=A,UA,. Is

the closure of the union of an arbitrary family of
the subsets of X equal to the union of the closures
of the members of the family? Justify. (6)
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(c) Prove that a subspace of a complete metric space
is complete if and only if it is closed. (6)

3. (a) Let (X, dy) and (Y, dy) be two metric spaces.
Show that a mapping f: X — Y is continuous if
and only if for every subset F of Y, (f'(F))° o
f=HB?). (6)

(b) (i) Let (X, d) be a metric space and A be a non-
empty subset of X. Let f(x) = d(x, A) = inf
{d(x, a), ae A}, x € X. Show that f is
uniformly continuous over X. 4)

(ii) Is a continuous function over a metric space
always uniformly continuous? Justify.  (2)

(c) Let (X, d) be a metric space and f: X — R® be
a function defined by f(x) = (f,(x), f,(x) ... f (x)),
where f: X - R, 1 <k < n is a function. Show
that f is continuous on X if and only if for each
k, f_is continuous on X. (6)

4. (a) Define homeomorphism between two metric
spaces. Show that the image of a complete metric
space under homeomorphism need not be
complete. (6.5)

(b) Let d, and d, be two metrics on a non-empty set
X. Show that d, and d, are equivalent if and only
if the identity mapping I: (X, d)) = (X,dy) is 2
homeomorphism. (6.5)

PTO.
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(c) Let T: X — X be a contraction of a complete
metric space (X, d). Show that T has a unique

fixed point. (6.5)

5. (a) Show that the subset A  R?, where (6.5)

A= {(x,y) € R?: x? — y* 2 9} is disconnected.

(b) Let I = [-1,1] and let f: I — I be continuous,
then show that there exists a point ¢ € I such that
f(c) = c. Discuss the result if I = [-1,1).

(4+2.5)

(c) Let (X, dy) be a connected metric space and f be
a continuous mapping from (X, d,) onto (Y, dy).
Prove that (Y, d,) is also connected. Does there
exist an onto continuous map g: [0,1] — [2,3] U
[4, 5]? Justify your answer. (6.5)

6. (a) Let f be a continuous function from a compact
metric space (X, d,) to a metric space (Y, dy),
then prove that f is uniformly continuous on X.

(6.5)

(b) Let (X, d) be a metric space and Y be a compact
subset of (X, d). Then prove that Y is closed and
bounded. Give an example of a closed and bounded
subset of a metric space which fails to be compact.
(4+2.5)

(c) State finite intersection property. Show by using
the finite intersection property that (R, d) with
usual metric is not compact. (2+4.5)

(3200)
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Instructiong for Candidates
1. Write your Roll No. on the top immediately on receipt

of this question paper.

2. All questions are compulsory.
3.

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

4. Each question from Q. Nos. 2 to 6 has 3 parts and

each part is of 6 marks. Attempt any two parts from
each question.

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

(i) Let G be a finite group of order 147 then it has
a subgroup of order 49,

(ii) There is a simple group of order 102.

B0,
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(ii)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)

(x)

2

Dihedral Group D, (having 94 clen,
1somorphic to the symmetric group g ents) is

The action z:a = z + a of the additive
integers Z on itself is faithfy] 8roup ¢

The external direct product GeH |

. " Oyelic i
and only if groups G and H 4 cyclic
Trivial action is always faithfy]

The group of order 27 ig abelian,

The external direct product Z,® Z, i cyclic

Every Sylow p-subgroup of 5 finite

8T0Up has
order some power of p.

A p-group is a group with PTOperty that it pqq
atleast one element of order p.

(a) Prove that for CVery positive integer n,

Aut (Z) = U(n).

(b) Define Automorphism Aut(G) of a group G and
Inner Automorphism Inn(G) of the group G induced
by an element ‘a’ of G. Prove that Aut(Z;) 1s
isomorphic to U(5), where U(5) = {1,2,3,4} is
group under the multiplication modulo 5.

that
(c) Define characteristic subgroup of G. Prove

; eristic.
Cvery subgroup of 2 cyclic group 18 charac!
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3. (@) Prove that the order of an element of direct
product of finite number of finite groups ig tpe
least common multiple of the orders of tpe
components in the elements. Find the largest
possible order of an element in Z,®Z,.

(b) Prove that if a group G is the internal direct product
of finite number of subgroups H,, H,,.... H_then
G is isomorphic to H @H,®H, ... ®H,.

(c) Let G is an abelian group of order 120 and G has
exactly three elements of order 2. Determine the
isomorphism class of G.

4. (a) Show that the additive group R acts on X,y plane
RxR by r.(x,y)=(x+ry,y).

(b) Let G be a group acting on a non-empty set A.
Define

(i) kernel of group action
(ii) Stabilizer of a in G, fora € A

(iii) Prove that kernel is a normal subgroup of
G.

(c) Define the permutation representation associated
with action of a group on a set. Prove that the
kernel of an action of group G on a set A is the
same as the kernel of the corresponding
permutation representation of the action.

P.T.0D.
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5. (a) Let G be a group acting On 2 NON-empty e A ¢

Aandb=g"2 for some g ¢ G P

a, b € . |
—gG, g~! where G, is stabilizer of 5 G

that G, 2
Deduce that if G acts transitively on A thep ketiel

; -1

of action is My & G,g"
(b) Define the action of a group G on itself by
conjugation. Prove it is a group action. Also find

the kernel of this action.

(c) If G is a group of order pq, where p and q are
primes, p < ¢, and p does not divide g-1, then

prove that G is cyclic.

6. (a) State the Class Equation for a finite group G. Find

all the conjugacy classes for quaternion group Q
and also, compute their sizes. Hence or otherwise,

verify the class equation for Q.

(b) Use Sylow theorems to determine if a group of

order 105 is not simple.

(c) State and prove Embedding theorem and use it to
prove that a group of order 112 is not simple.

(3200)
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Instructions for Candidates

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

2. All questions are compulsory and carry equal marks.

3. Attempt any two parts from each question.

1. (a) (i) Find a cubic equation with rational
coefficients having the roots

%,%+ﬁ , stating the result used.

(ii) Find an upper limit to the roots of

x5+ 4x* - 7x2-40x + 1 = 0. (4+3.5)

P.T.0.
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(b) Find all the integral roots of
x4+ 4x3 + 8x + 32 =0, (7.5)
(c) Find all the rational roots of

y4_4§y3+§§g;_40y+9=o. (7.5)

2. (a) Express arg (Z) and arg (-z) in terms of arg(z).

Find the geometric image for the complex number

T T
z, such that arg(—Z)E[gsg]- (2+2+3.5)

(b) Find |z|, arg z, Arg z, arg z, arg(-z) for
z = (1-1)(6 + 6i) (7.5)

(c) Find the cube roots of z = 1+1 and represent
them geometrically to show that they lie on a circle

of radius (2)"®. {7.5)

3. (a) Solve y* — 15y — 126 = 0 using Cardan’s method.

(7.5)

(b) Let n be a natural number. Given n consecutive
integers, a, a+ 1, a+2, ..., a+(n-1), show that
one of them is divisible by n. (7.5)

(c) Let a and b be two integers such that ged(a, b) = &.
Show that there exists integers m and n such that
g =ma + nb. (1.:9)
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¢ an integer such that 2 i8 not divisible by

(a) Let a b
7 Show that a = 5* (mod 7) for some integer
(7.5)

k.
(b) Let 2 and b be two integers such that 3 divides
(32+b2). Show that 3 divides a and b both.

(7.5)

ve the following pair of congruences, if possible.

(c) Sol
in why? (7.5)

If no solution exists, expla

x + 5y =3 (mod 9)

4x + 5y = 1 (mod 9)
5. (a) Consider a square with four corners labelled as

follows :

p W

G B

Describe the following motions graphically:

(i R, = Rotation of 0 degree.

(i) Ry = Rotation of 90 degrees counterclockwise.

(iii) R,5, = Rotation of 180 degrees

counterclockwise.

@iv) R,,, = Rotation of 270 degrees

counterclockwise.

(v) H = Flip about horizontal axis.
p.T.0.
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(vi) V = Flip about vertical axis.
(vii) D = Flip about the main diagonal.
(viii) D1 = Flip about the other diagonal.

Identify the motion that can act as identity under
the composition of two motions. Further, find out
the inverse of each motion. (3.5+1+3)}

(b) Show that the set G = (f,, f,, f, f,}, is a group
under the composition of functions defined as,
fog(x) = f(g(x)) for f, g in G, where
f,(x) = x, f,(x) = %, f(x) = 1/x, f,(x) = —1/x for
all non-zero real number X. (7.5)

(c) Define the inverse of an element in a group G.
Show that (a.b)™' = b~"-a”! for all a, b in G. Further
show that if (a.b)™' = a"1.b~! for all a, b in G, then

G is Abelian. (4+3.5)

6. (a) Define Z(G), the center of a group G. Show that
Z(G) is a subgroup of G. (2+5.5)

(b) Define order of an element a in group G. Further
show that if order of a is n, and a™ = e, where m
is an integer, then n divides m. (2+5.5)

(c) Find the generators of the cyclic group Z,,. Further
describe all the subgroups of Z,, and find the
generators of the subgroup of order 15 in Z,,

(2+3.5+2)

(500)
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Instructions for Candidates

. Write your Roll No. on the top immediately on receipt
of this question paper. |

2. Attempt any three parts from each question.

3. All questions carry equal marks.

1. (a)Leta>0,b >0 prove that a2 < b2 & a < b,

P.T1.0.
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(b) Determine and sketch the set of pairs (x,y) on

R x R satisfying the inequality [x| < |y|.

(c) Find the supremum and infimum, if they exist, of

the following sets :

(i.) {sin%’—t-: n EN}
(i) {[% x> OJ}

(d) Show that Sup {HH:MN}-—-Z.

(a) Let S be a non-empty bounded subset of R. Let

a > 0 and let aS = {as: s € S}. Prove that

Sup (aS) = a( Sup S)
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(b) If x and y are positive rational numbers with X <,
then show that there exists a rational number

such that x<r< y.
(c) Show that inf {l ne N} =0,
n

(d) Show that every convergent sequence is bounded.

Is the converse true? Justify.

3. (a) Using definition of limit, show that

. n*+3n+5 1
lim 2 =—
noo 2n°+5n+7 2

1
(b) Show that if ¢ > 0, lim (C)A =1,

n—oo

P.T.0O.
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(c) Show that, if x, 2 0 for all n, and (x ) is convergent

then (J’? ) is also convergent and

lim an = [lim Xy
n-»0 n—w

(d) Show that every increasing sequence which is

bounded above is convergent.

4. (a)Letx,=landx , = ,/an for all n. Prove that

(x,) is convergent and find its limit.

(b) Prove that every Cauchy sequence is

convergent.
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(¢) Show that the sequence (x,) defined by

1 1 |
b i RPN (e~
n 1+2!+3!+ -_I-n!’ for alln € N

1S convergent.

(d) Find the limit superior and limit inferior of the

following sequénces :

[

(i) % ==Ly (1+—1-), for all n € N
n

1 n+l
(ii) Xn=[l+;) ,foralln e N

5. (a) Show that if a series X a, converges, then the

sequence (a,) converges to 0.

i
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(b) Determine, if the following Series converges, using

the definition of convergence, Zlog(i“—*J given
: a

n+l

that a_>0 for each n, nh_r)l:D a=a, a>(.

(c) Find the rational number which is the sum of
the series represented'by the repeating decimal

. 0987.

(d) Check the convergence of the following

series :

. 1
(l), Z:2“+n

(i Zsin(fa]
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6. () State the Root Test (limit form) for positive series.
Using this test or otherwise, check the convergence

of the following series

(i) Z(n%‘ -1Jn

(n) Z

n+1)

(b) Check the convergence of the following series :

h-

©
0 Zm[n k,gn]

o 3)

(c) Define absolute convergence of a series. Show
that every absolutely convergent series is
convergent. Is the converse true? Justify your
answer.

P.T.O.
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(d

8

) Check the following series

conditional convergence :

o T ()

(i1) 2. )™ [n+l]

(500)
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Instructions for Candidates

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

of this question paper.
2. All questions are compulsory.

3. Attempt any two parts from each question.

4. All questions carry equal marks.

5  Use of non-programmablc scientific calculators and

statistical tables is permitted.

P.T.0.
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| (&) The following table gives the accompanyi
| | yin
specific gravity values for varigyg Wood type i
‘ S use
in construction. Construct a stem apq leaf displ
piay

and comment on any interesting featyres of the

display
37 |35 |36 |36 [37 |38 [40
0 14l |42 |42 |42 (4 [ 3‘3’ -
45 |46 |46 47 |48 48 ag Tty
54 |55 |58 .62 |66 |66 |67 [eg T3¢

(b) The following data consists of observations on the
time until failure (1000s of hours) for a sample of
turbochargers from one type of engine. Compute
the Median, Upper Fourth (third quartile) and
Lower Fourth (first quartile)

[16 [20 |26 [30 [39 [35 [45 |46 T48 T[50 |

(c) The following table gives the data on oxidation-
induction time (measured in minutes) for various

commercial oils.

(87 [103 [130 160 |180 | 195 |132 145 (211 1105 |

(i) Calculate the sample variance and standard

deviation.
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3

(i) If the observations were re-expressed in

hours, what would be the resulting values
of the sample variance and sample standard
deviation? Answer without reperforming

the calculations.

2. (a) i A and B are any two events, then ShOW that

P(ANB') = P(A) - P(An B). Hence or
otherwise prove that P(A U B) = P(A) * P(B) —
P(A N B).

(b) Seventy percent of the light aircraft that disappear

while in flight in a certain country are subsequently
discovered. Of the aircraft that are discovered,
60% have an emergency locator, whereas 90% of
the aircraft not discovered do not have such a
locator. Suppose a light aircraft has disappeared.
If it has an emergency locator, what is the
probability that it will not bf discovered?

(c) State Baye’s Theorem A large operator of

timeshare complexes requires anyone interested
in making a purchase to first visit the site of
interest. Historical data indicates that 20% of all
ntial purchasers select a day visit, 50% choose
5 one-night visit, and 30% opt for a two- night
visit. In addition, 10% of day visitors ultimately

pote

P.T.0,
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ors buy a

.. and 20% of those visiting f,
anit, 18 1ot twg p

to
. round to have made a purc
is fo Purchage. gy,

, y .
¢ that this person made a day vigjo ikely is

3. (a) In a group Of five potential blood donorg 1,
d, and ¢, only a and b have Opositive (0+) ’bh;oé
type. Five blood samples, one from each individual
will be typed in random order until an O+ iﬂdiVidua;
;s identified. Let the random variable Y = tpe
qumber of typings necessary to identify an O+

individual.

(i) Find the probability mass function (pmf) of
Y.

(i) Draw the line graph and probability
histogram of the pmf.

(b). The n candidates for a job have been ranked
1,2,3, ....... n. Each candidate has an equal chance
of being selected for the job. Let the random
variable X be defined as

- X =the rank of a randomly selected candidate

|
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(1) Find the probability mass function (pmf) of
X.

(i) Compute E(X) and V(X).

(c) For any random variable X, prove that V(aX b)
- aZV(X) and GaX+b = Ialcx-

4. (a) The distribution of the amount of gravel (in tons)
sold by a particular construction supply cOmPany
in a given week is a continuous random variable
X with probability density function (pdf)

)= {%(l—x"’) 0<x<1
0 otherwise
(i) the cumulative density function (cdf) of
sales
(i) E(X)
(iii) V(X)
(iv) o

(b) The reaction time for an in-traffic response to a

brake signal from standard brake lights can be
modelled with 2 normal distribution having mean

value 1.25 sec and standard deviation of (.46 gec.

. T.0.
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what is the probability that ¢, "

Caction tima -
petween 1.00 sec and 1.75 gy 101 time g

If 2

critical long reaction time, what t S€C i g

he probabiiyy

that actual reaction time wil| eXceed fh:
this valy
e?

(©) [f X is a binomially ‘distribyteq random vy

ariab]
with parameters n and p, prove that ’

(i) E[X] = np

(i) VIX] = np(1 - p)

(a) If 75% of all purchases in a certain store are
made with a credit card and the random variable,

Lnh

X = number among ten randomly selected
purchases made with a credit card is a Binomial
variate, then determine

(1) E(X)
(i) V(X)
(i) oy

(iv) The probability that X is within 1 standard
deviation of its mean value.

: two-

(b) Let X denote the amount of time 2 book on o

d sup
hour reserve is actually checked out, a0

the cumulative density function 1%
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0, x<0
Fx)={%= 0sx<2
1 2<x
(1) Calculate P(.5 < X < 1).

(ii_) What is the median checkout dura

~

tion [ 7
(iii) Obtain the density function f(x)-

(¢) Theamount of distilled water dispensed by 2 certain
machine is normally distributed with mean value
64 oz and standard deviation 0.78 0Z What
container size ¢ will ensure that overflow occurs

only 0.5% of the time?

(a) Toughness and fibrousness of asparagus are major

6.
determinants of quality. This was reported in a
study with the following data on x = shear force
(kg) and y = percent fiber dry weight.

< a6 148 155 |57 6o |72 |81 |8 |94 109.

y [2.18 |2.10 2.13 |228 [234 [253 228 262 |263 |2.50

(i) Calculate the value of the sample
correlation coefficient. Based on this value,
how would you describe the nature of
relationship between the two variables?

(i1) If shear force is expressed in pounds, what
happens to the value of r? Why?

P.T.0.
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(b) An experiment was performeq iny

. estigate how
the behavior of mozzarella Cheese

varied with
lons on x =
%) at failure of

remperature. The following Obseryat

Temperature and y = elongation(
the cheese.

63 68 72
ﬁs 182 (247 [ 208 &E *32 _

(i) Determine the equation of the estimated

regression line using the Principle of least
square.

(i) Estimate the elongation at fajlure of the

cheese when the temperature is 70.
(c) The inside diameter of a randomly selected piston
ring is a random variable with mean value of 12 cm

and standard deviation 0.04 cm. If X is the sample

mean diameter for a random sample of n = 16
rings,

(i) where is the sampling distribution of X
centered,

(i) what is the standard deviation of the X
distribution.

(i) How likely is it that the sample mean
diameter exceeds 12.01?

(500)
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I.  (a) (i) Define covering relation in an ordered set

and finite ordered set. Prove that if X is any

set, then the ordered set ¢ (X) equipped with

the set inclusion relation given by A < B iff
A c B for all A,B € p(X), a subset B of
X covers a subset A of X iff B=A U {b}

for some b € X - A:

(i1) State Zorn’s Lemma.

| (b) (i) Give an example of an ordered set (with
.diagram) with more than one maximal elefnent
but no greatest element. Specify maximal

elements also.

(ii) Define when two sets have the same

cardinality. Show that
* Nand N, = N uU {0}
* Z and 2Z

have the same cardinality.
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(c) Let Ny be the set of whole numbers equipped
with the partial order < defined by m<n if and
on'{y if m divides n. Draw Hasse diagram for the

" subset S = {1,2,4,5,6,12,2(‘),‘30,60} of (N, S).I-Find
_elements a,b,c,d € S such that avb and cad

does not exist in S.-

2. (a) Define an order preserving map. In which of
the following cases is the map ¢ : P — Q order

preserving?

(i) P=Q = (N, <) and ¢(x) = nx (n'e N is
~ fixed).

) P=Q= (‘go(N), c) and ¢ defined by

{1}, 1eU
(p(U)z {2}, 2eU and 1¢ U,
@, otherwise

P.T.O.
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where N, be the set of whole numbers equipped
with the partial order < defined by m <n iff m
divides n and g (N) be the power set of N
equipped with the partial order given by A <B iff
A c B for all A,B € p(N).

(b) For disjoint ordered sets P and Q define order
relation on P U Q. Draw the diagram of ordered
sets (i) 2 x 2 (if) 3 U 3 (iii) M, ® M, where

M =1®dn®1.

n

(c) Let X = {1,2,..., n} and define ¢: p(X) - 2° by
o(A) = (g..., &) wWhere

1 if ieA
g =
Y0 if igA

Show that ¢ is an order-isomorphism.

3. (a) Let L and K be lattices and f: L — K a lattice

homomorphism.
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(i) Show that if M e Sub L, then f(M) € Sub
K.

(i) Show that if N e Sub K, then f'(N) e
Sub, L, where Sub,L = Sub LU Q.

(b) Let L be a lattice.

(i) Assume that b < a<bvcforab,celL.

Show that avc = bve.

(ii) Show that the operations v and A are
isotone in L, i.e. b<c=aab<aac and

avb<avec.

(c) Let L and M be lattices. Show that the product

L x M is a lattice under the opelrations v and A

defined as
(XpY,) V- (X,5,) = (X, VX, ¥,V Y,),

(XY ) A (XY,) = (X, A X, Y AY,)

A
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tributive lattice, § ,
L be a d]StI'lbu . hOW
4, (a) Let : that VX, hae
L, the following laws are €quivalep; .

() x v AD = EVIIA (g

(i) x A(yva) = (X AY) V(x4 g

(b) Define modular lattices. Show thy; every
distributive lattice is modular. Is'the converse trﬁe‘>

Give arguments in support of your answer.

(¢) (i) Prove that for any two elements x, y in a

lattice L, the interval

[x,y] := {a € Lix<a<y} is a sublattice of

L.

(i) Let f be a monomorphiém from a lattice L

into a lattice M. Show that L 18 isomorphlc to

a sublattice of M.
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5. (8) () Prove that (xay)' = x' v y' and (xVvY)' =

X"Ay' for all x, y in a Boolean algebra.
Deduce that x < y &X' > ¥’ for all x,y € B.

(11) Show_that the lattice B = ({ 1,2,3,6,9,18}, ged,
lem) of all positive divisors of 18 does not

form a Boolean algebra.

(b) Find the conjunctive normal form of
(%, + %, + x)(X,X;5 + X[X;)’
(c) Use a Karnaugh Diagram to si'mplify

= ' 1 ' ' ' '
P = XXXy XXXyt XXX, + X XXX, + X X) X,

6. (a) Use the Quine-McCluskey method to find the

minimal form of

wxyz' + wxy'z' + wx'yz + wx'yz' + w'x'yz +

wleyzf + wfxlyfz

| gt %5 B
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(b) Draw the contact diagram and determine the

symbolic representation of the circuit given by

P = XX, (Xy%,) + X X3(X5¥X)

(c) Give mathematical models for the following

random experiments

(i) when in tossing a die, all outcomes and all

combinations are of interest.

(i) when tossing a die, we are only interested
whether the points are less than 3 or

greater than or equal to 3.

- (3000)

S
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(o) () Defin® sub-graph of 2 graph. Draw pictures
1

of the sub-graphs of G\e}, G\{v} and G\{u)

of the following graph G.

(i) Determine that if there exist a graph
whose degree sequence is 5,4,4,3,2,1. Either
draw a graph or explain why no such graph
exists.

Draw a graph with degree sequence 4,3,2,2,1.

(4.5,3)
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(b) (1) Define a complete graph, Does there
exists ga graph G with 30 edges and 10

vertices; each of degree 4 or 3. Justify your

answer?

(i) What is a bipartite graph? Determine whether
the graph given below is bipartite. Give the
bipartition sets or explain why the graph 1s

not bipartite.

If bipartite then determine whether it is

complete bipartite. (3,4.5)

.20 i o
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© () Define the term Isomorphije Graphg For th
: e

below pair of graphs, eithey labe] the graph

S

so as to exhibit an isomorphism or explain

why graphs are not isomorphjc -

(ii) Solve the Chinese Postman Problem for the

graph below :

(4,3.5)
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2. (2) Apply the improved version of Dijkstra’s algorithm
to find the length of a shortest path from A to D
In the graph shown below. Also find the

corresponding shortest path. Label all vertices and

write steps,

(7.5)

(b) Define Eulerian graph and Hamiltonian graph.
Consider the graph G given below. Is it Eulerian?

Is it Hamiltonian? Explain your answers.

(7.5)

P.T.0.
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(c) Define adjacency matrix of g graph. Find ghe

and G, given below. Find a Permutation matrix p

such that A, = PA,PT, thus Proving that G and
1

G, are isomorphic.

Vi vz ug
P 2
Us
._
V4 V3 us
Gy G; (7. 5)

3. (a) Write the definition of a digraph along with an
example with 5 vertices. Explain whether the

following digraphs are isomorphic or not :
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Ui V4

/
u i3 eptig

(7.5)

(b) Write the definition of a transitive tournament along
with an example. Show that if T is a tournament

having a unique Hamiltonian path, then T is

transitive. (7.5)

(c) The construction of a certain part in an automobile
engine involves four activities : pouring the mold,
calibration, polishing, and inspection. The mold is
poured first; calibration must occur before the
inspection. Pouring the mold takes eight units of
time, calibration takes three units, polishing takes

six units of time for an uncalibrated product and

PO,
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cight units of time for a calibrated one, and
inspection takes two units of time for a polished

product and three units of time for an unpolished

one.

(i) Draw the appropriate directed network that

displays the completion of this job.

(i) What is the shortest time required for

this job? Describe the critical path.
(3,4.5)

4. (a) (i) Draw all non-isomorphic trees containing 6

vertices.

(ii) Solve the Travelling Salesman’s problem for
the following graph by making tree that

displays all the Hamiltonian Cycles (Start with

A):
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9
A 2 D
30
20 40
20
(4,3.5)
" 15 ;

(b) What is the spanning tree and minimum spanning

'S
tree for a connected graph G? Use Kruskal

algorithm to find a spanning tree of minimuin tota

weight for the following graph

P.E0.

KALINDI COLLEGE LIBRARY
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What is the weight of the Minimy, t
fee and Sh
oy

y0lll' steps.
(7.5)

o) (i) Write the definition of a prige
ra

( graph G

along with an example,

(i) Let G be & connected graph o 00 o
every edge of the graph jg , bridge, ¢,

» then

what is the total number of edgeg ;- the graph

G. Give an example.

(iii) Give an example of a connected graph G it
the properties that every bridge of G js
adjacent to an edge that is not a bridge and

every edge of G that is not a bridge is adjacent

to a bridge. (2.5:2.52.5)

5. (a) Define vertex-connectivity and edge-connectivity
of a graph. What is the relationship among vertex-
connectivity, edge-connectivity and minimum

degree of a graph? Verify it for k, and Ky
(7.5)



(b) Define planar and nonplanar graph with example.
If G is a connected planar graph with € edges and
n vertices, where n> 3, then prove that e <3n-"6.

Hence prove that k, is nonplanar. (7.5)

(c) State and explain Kuratowski’s theorem. Let G
be a connected plane graph with € edges and

n vertices such that every region of G has at

least five edges on its boundary, then show that
3e < 5n - 10. (7.5)
(G) be

6. (a) State and explain four color problem. Let A

the maximum of the degrees of the vertices of a

graph G, then show that w(G) £ 1 + AG).
(7.5)

(b) State and explain Hall’s marriage theorem. Let G
be a bipartite graph with bipartition sets V,, V, in
which every vertex has the same degree k. Show

that G has a matching which saturates N

(7.5)

P.T.O.
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(c) Define independent set and edge oBvr of
a

graph with example. Compute the Maxing
m

size of independent set and minimy;y, Size of ed
ge

cover in C, and k, (where C isa n-cycle)

(7.5)

(3000)
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Instructions for Candidateg

1. Write your Roll No. on the top immediately on receipt of this question paper.
2. All questions are compulsory. Attempt any Three parts from each question.
3. All questions carry equal marks.

1. (a) Let f:[=1,1] = R be defined as follows:

(2 ifreqQ
f(x)“{s, ifx&Q

Show that f is not integrable on [-1,1].

(b) Let f:[a,b] = R be a bounded function. Show that if f is integrable on [a, b], then for each &
> 0, there exists a & >0 such that U(f,P) - L(f,P) <t for every partition. P of [a,b] with
mesh(P) <§.

(c) Let f(x) = 3x + 2 over the interval {1,3]. Let P be a partition of [1,3] given by
{1,3/2,2,3}. Compute L(f,P), U(f, P) and U(f, P) - L(f, P).

(d) Let f:[a,b] » R be a bounded function. Show that if P and Q are any partitions of [a, b], then
L(f,P) < U(f, Q). Hence show that L(f) < U(f).

(€
2. (a) Prove that a bounded function f is integrable on [a, b]if and only if there exists a sequence of
partitions (P )nen of [a, b], satisfying lim[U(f, B,) = L(f,B,)] = 0.

(b) Suppose that a function f defined on [a,b] is integrable on [a,c] and {c,b], where ¢ € (a,b).
Prove that f is integrable on [a, b] and that f: f = f: f+ f: f

(c) Let f:[a,b] » R be a bounded function. Show that if f is Riemann integrable on [a, b], then it is
(Darboux) integrable on [a, b], and that the values of the integrals agree.

0 fort <1/3
(d) Fort € [0,1], let F(t) = {1 fort = 1/3.
Let f(x) = 2, where x € [0;1]. Show that f is F-integrable and that fo £ dF = F1/3).

3. ‘(a) Prove that every continuous function on [a, b] is integrable on [a,b].

(b) State and prove the Intermediate Value Theorem for Integrals.
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1. (a) Discuss the order of convergence of the Newtop

Raphson method. )

(b) Perform three iterations of the Bisection methog
in the interval (1, 2) to obtain root of the equatiog

xX}-x-1=0. (6)

(c) Perform three iterations of the Secant method to
obtain a root of the equation x> — 7 = 0 with initial

approximations x, = 2, x, = 3. (6)

2. (a) Perform three iterations of False Position method
to find the root of the equation x> — 2 = 0 in the

interval (1, 2). (6.5)

(b) Find a root of the equation x* — 5x + 1 = 0 correct

up to three places of decimal by the Newton’s
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Raphson method with X, = 0. In how many
iterations does the solution converge? Also write
down the order of convergence of the method

used. (6.5)

(c) Explain the secant method to approximate a zero
of a function and construct an algorithm to

implement this method. (6.5)

3. (a) Find an LU decomposition of the matrix

2 7 35
A=|6 20 10
4 3 0

and use it to solve the system AX = [0 4 1].
(6.5)

B.T.O.
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(b) Set up the Gauss-Jacobi iteration scheme to gq],
e

the system of equations :
5x, + X, + 2x, =10
~3%, + 9x, + 4x, = -14
X, +2x, - 7x, = -33

Take the initial approximation as X(© = (0,0,0) and

do three iterations. (6.5)

(c) Set up the Gauss-Seidel iteration scheme to solve

the system of equations :
6x, - 2x, + x, = 11
~2x, + Ix, + 2%, = 5
X, + 2x, = 5x, = -1

Take the initial approximation as X©® = (1,0, 0)

and do three iterations. (6.5)
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4. (a) Construct the Lagrange form of the interpolating

polynomial from the following data :

f(x) l 3 55

(6)

(b) Construct the divided difference table for the
following data set and then write out the Newton

form of the interpolating polynomial.

X 0 1 2 3
y -1 0 15 80
Hence, estimate the value of f(1.5). (6)

(c) Obtain the piecewise linear interpolating

polynomials for the function f(x) defined by the

data :

P.T.O.
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(6)

5. (a) Derive second-order backward difference

approximation to the first derivative of a function

f given by

' (x,)~ 3f(x0)—4f(x02;h)+f(x0 ~2h) | ”

(b) Use the formula

()L +h)-2ft(;0 )+£(xy-h)

to approximate the second derivative of the
function f(x) = e* at x, = 0, taking h =1, 0.1, 0.01

and 0.001. What is the order of approximation.
(6)

KALINDI COLLEGE LIBRARY
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(c) Approximate the derivative of f(x) =1 + x + x’ at
Xo = 0 using the first order forward difference
formula taking h = %, % and 1/8 and then
extrapolate from these values using Richardson

extrapolation. (6)

6. (a) Using the trapezoidal rule, approximate the value

7
of the integral L Inx dx . Verify that the theoretical

error bound holds. (6.5)

(b) Derive the Simpson’s 1/31 rule to approximate

the integral of a function. (6.5)

(¢) Apply the modified Euler method to approximate

the solution of the initial value problem

R.T.O.
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dx X
-c-lt_=l+? I<t<2,x(1)=1 taking the step size as

L B2 6.5)

(1000)

KALINDI COLLEGE LIBRARY
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1. (a) (i) Determine whether x = 0 is an ordinary point,
a regular singular point or an irregular singular

point of the differential equation
x2y” + (6 sin x)y’ + 6y = 0.
(i) Find the Laplace transform of the function
f(t) = sin3t cos3t

P.T.0:
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(iii) Find the inverse Laplace transform of the
9+5

4-g2 (6)

function F(s)=

(b) Use Laplace transforms to solve the injtjg] value

problem : '
< 4 6x' + 25% = 0; X(0) = 2, ¥/(0) = 3 (6)

(c) Find two linearly independent Frobertius series
solutions of (6)
4xy" + 2y +y =0

(d) Find general solutions in powers of x of the
differential equation. State the recurrence relation
and the guaranteed radius of convergence.

S5y" = 2xy' + 10y = 0 (6)

2. (a) Explain Linear Congruence method for generating
random numbers. Does this method have any
drawback? Explain with the help of an example.

(6)
(b) Use of Monte Carlo simulation to approximate the
area under the curve y = cos x over the interval

-1/2 <x <m/2, where 0 <cosx<2. (6)

(c) Using algebraic analysis, solve the following:

Maximize : X+ 2y
subject to 5x + 2y <10
2K+ 3FES
X, %, 2 0, (6)
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(d) Consider a small harbor with unloading facilities
for ships, where only one ship can be unloaded at

any time. The unloading time required for a ship

depends on the type and the amount of cargo.

Below is given a situation with 5 ships:

,--‘_""'—____

Ship 1 Ship2 |Ship3 |Ship4 |Ship5
'-'--——--— -
Time between successive 20 30 15 120 25
ships
[
Unload time 55 45 60 i 80

| e

Draw the timeline diagram depicting clearly the
situation for each ship. Also determine length of

longest queue and total time in which docking

facilities are idle.

(6)

3. (a) Find the solution to the four-cubes problem for

the following set of cubes.

[v] G
(R|G|B|R R|G|B
LY )
cubel cube2

cube

lol<]<]
B
=

(6)

(b) Define semi-Eulerian trail. Prove that a bipartite

graph with an odd number of vertices is not

Hamiltonian.

(6)

(c) Prove that there is no Knight’s tour on a 7x7
Chessboard.

(6)

P.T.0.
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(d) State Handshaking lemma. Use it to prove that in
any graph, the number of vertices of odd degree

is even. (6)

4. (a) Use the factorization :
s + 4a% = (s?—2as+2a?) (s2+ 2as+ 2a?)

and apply inverse Laplace transform to show that :

1
L‘l{ 8 }: sinh at sin at 7
s*+4a*) 22’ 7

(b) Using Simplex method, solve the following linear

programming problem :

Maximize z = 5x1 + 3){2

subject to —3x; — 0%, 2 =135
5%, + 2x, < 10
% X, 2 0. (7)
(¢c) (i) State Ore’s Theorem. (2)
s? —k?
(i) Show that L {t Cos(kt)} = 2. 5
(€ Cosh) = (2 P ©

(d) Define Cube graphs. Write the number of vertices

and number of edges in a cube graph Q,. Draw

Q;, Q, and Q,. (7)

(1000)



® ._ |

[This guesticn paper contains § priated pages.)
Your Roll Noo oo

Sr, No. vt Question Paper : 4586 {

l
Urique Perer Code - . 32357505
Name of the Paper . DSE-z Discicie pathomatios

B.Se¢. {¥) Mathematics
(LOCK)

Nane of the Course

V. |

Semester

~1
L

Duration & 3 Fiours Meaximum wiarks o

Instructions for Candidates

| Write your Roll No. ot the top immediately Ok reccipr

of this question paper.

2. All the given eight questions are compulsory 1o

attempt.

3. Do any two parts from .cach of the gnei eig

questions.

4. Marks for each part are indicated on the right n

" brackets.

KALINDI COLLEGE EIBRARY

St |

i

e | SRR
PN L R

-
Y

T SR

T
{l -lk
-

—

g TR T

R

TP

Ao

ad
e

o

A

oo e

o

T

R o e PR Dl R R

e



o oail -

ey

i
.
i
)
*
X
{
-‘
"
i i

o g ol e N i e

S R RN e T S LR IS Y e W AW Y Al

- uTa Ty e

e

o ——

T —— W

_
_‘”‘! D' e d |
1 an : W \-:
) _!.1: " k pa?‘ a!i‘ :'Jr Dl:l\\r t
are 4 Ger d
i 2 | SHes ‘U"'. : =] U} \ R
| Ty < e ’ i Whe
= =g PR :
g - B
b ;\e’a“‘ 4\“<F\;-
My DY o« 3 Rl < i ; \L1
R gbbf{?‘r )
t \'3 ':. ~ i ’ J.\: i
4 < § 4 Lo u, o
4... q {‘ ll ‘
‘ i < U
' € an ey '
d
hich § e Partia]) >
IS Neither or
her a e ore
VIR suitgh)e a ¥ antj cp; s
A i rg‘lme ts : aln, Ju
% ‘U‘-ﬂ"ﬁd Set I'P z .W_hy th Stlf;
antichaip TS s ta chaj }S Partially
»< T ! ]n and -
not an
.y " b
~onsider the diagram belo P
¥ ’ W -
e 9 he
1 Ufn «y -J!IJ}! 59 5-. 7} O'D > _or ered Sub&tt
s the Orderedset 5 K '-): Whﬁre fNO; S)

fnon-nega s
':\'. 01'1 NU as: 'FOI'

| \-S E‘ N
. | I
' ﬂ !

KALINDI COLLEGE LIBRARY

_______

SNpms<ay

frad



For the foliowing subsets of P. find the following

i . .il.'l “il N - | -0 | ; . .
| meet/e v indicated. Eithes specily the meei

i r"\“’\l-"';s ) licate wis ; :
join b T CXISES or indicate why it fails to exist.

r\it’ meel and join of subset 12.3.5

o

S

(1 meet and join of sybset {2,3,6)

i) join of P | (2%2)

(a) Show that an order isomorphism for two ordered
L seis P and Q 1s a bijection, but the converse is not
LoLe, I i (3)

(hy Let P oand Q be ordered sets. Prove that :
a.b) —< (a,b,) in PXQ 1ff(a =, andb —=
b,}.or {a, —< a,. and b, ~b7) 4T (3)

ey Let P, Qand R b'e';oi‘dered' js.e,té. and'.lgf 0: P> Q
and y; Q = 'R be: order preservin‘g in'aps Then
show that the composm, map: wocp P — R gwen

p\r
SRS

LYoo)(x) u((q)(x)) for x € P is a]so an order
preserving map o A ’ (3)

SECTION II .
(a} Let (L, <) be a lattice with respect to the order

“elation <, For the operations , and + defined on

i ds;

P.T.O.
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XAy = inf(x, y),xvydsup(x y)

) at 1§
show that (L, A, V) 18 an algebralc lattice. th
commutatlw

idempotency laws and absorption la-w's hold. E
. i 5

laws,
the associative laws,

(b) Define a lattice. Let D
an ordered subset of Nj.
set of natural numbers. If'
m<n 1ffm dw1des n, then show thdtl 24

N W {0F
<’ defined on D,,
forms 2

{5)

lattlce
|

{e) Let L and L be modular Jattices. Prove that the
/51

product L x L, is a, modular lattice. (3

(a) Let L and I( be Iattlces and ' L — K be s
homomorphlsm Then show that the followm are
equwalent ‘ ‘
._(i) 19 oi‘def—_preserv'in g
Giy (¢ a:b e L) favb) = f(a) v £(b)
P " (5)
l

a,(b) Let L be a lltllce and Iet a, 1"\ ¢ | L| Then show
that.:

() a A (bve)2 (_z{ ADb) v (a A )



(11) (a/\b) v (b/\c) o (C/\a’ - (5%2)
(bve) A (cva)
l
(e) Define dlqtnbutlve lattice. Pr?ve Tha.tzll:oti\f{;‘.
image of distributive lattl:ce is distribt (51)

rﬁorﬂofi?]"c

SECTION 111

5. (a) Fmd the disjunctive normal form for

L

(X4 -sz + X)) (XX, T x' %3)"

g ﬁl"LQ| itli‘l

(b) Using Karnaugh diagram, simplny the €

(5'%2)

x3(x2+x4) + % X'y X 2x 3% 4
(c)'Findl symbolic gate representation for (5143)
. o
lY .T‘;
A A
) X,
< A2
L.J;\_".
X5

. vl . . )
(a) Find the conjunctive normal form of x i, X,

@)

(x/xY, x',)x, in three variables. (3)




A TRV 3 sV

[

6 it

y is the set ot all positive divisors of |1 ',.'1,
g ANV, L l’:n

o that (B, ged. Tem) is a BOOlear Algebry

(3)

i ved ]”i.l-.llﬁ"_lé fOl'}l’: (_'!f_‘ ine p‘)lynoinlﬂ!:

=gy +AYZ T XY'Z + xy'z
:
e b el |y |
o117 Owne’s L\facf.ﬁuskey method. s

\

SECTION IV

.2) What is the Threc houses- Threg Utilities
ng graphs?’

(57)

Probiem? How can it be formulated us
Does this problem have a solution?
§ i ! it

éf

" ih) Giyen four cubes as shown below (the cubes are
'

tour along a few edges, thed opened u!) aud

fiattened)

1 G Cube 1
Wiglw]|R

ap— T

KALINDI ‘COLLEGE LIBRARY
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ad 1 colution, 1f 1t exists, fqr the game of

qstant Insanity”™ using the above four cubes.
Lhere the 6 faces of cach of the four cubes have
been € JJoured using tfour coleurs red(R), green(G).
niue(B) and white(W). (5%)

.-\ [xplain the Konigsberg bridge problem and
‘ormulate it using a corresponding graph. Does
yhe problem have ¢ solution? Give reasens for

. 0 .
vour answecer. _ ‘ (5 /)
; i _

(11 Apply tmproved Version of U]_]KSt'd s Algorithm
v find shortest d.mxm.es from vertex A to all

sther vertices.

(532}

(b) OHSIdCI the two graphs: the pentagon and the
star as given below. Compute their adjacency
matrices. Are 't'ney isomorphic to each other? It
ves, exhibit an IHOIl]Olphhm Delween them 1t not,

en give -.Lnfable 'm_um ent. - _ (5%

’ ’ : . l)-T.O.

g KALINDI COLLEGE LIBRARY
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€p @ £ 2 ;T8

f i - I - A . ¥ T ;
(¢) (1) Defm a Ham*lloman grapin. Is i pr
waye g oty
gt ven DCIOW I-mmh‘om a7 Lxplam
E @
N

s

#
2 kN

LAy

.B ‘\.ﬁ‘ /C

n

(u) Shou\ lmw a Gray Code of length .

constructed s10g 2 Hain! i'-vmn AR
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. (a) ldentlfy and sketch the curve T (6.5,

’y -—4y+2

(b) Sketch the curve representcd by the equatlon

‘(6:5)., o I

4x% + 9y? = 36,
and also -label the foci, vertices _and.fhc.énds'oi‘l
mmor axis. ' v
. y(b) Describe the graph of the equatmn S Lf;'-S).""

——4y2+2x+8y-—7=0_

Find an equation for the parabola whow verfex Is -

at (1, 1) and directrix y = =2. Also bketch the
(6)-

2. (a)

.- graph.

——

(bL Fmd an equatlon for the ellipse -witl'll foci (0, £2)_.'_-
and major axis with end points (0, i4) -Also state’.

the reﬂcctlon property of the elhpse

(c) Fmd an _equation 0

j-term. .-

(12 O) and foci (£3,0). ! - 1(6).
3. (a) Rotate the coordinate axis to re_move‘ the xy
of the curve 0 E
x2 +24/3xy +3y? +23x-2y=0" |

Then namé the conic. ' .(6"_5)'-'_

FOURE

f the hyperbola with vertlcesf’- S
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(b) Find the distance from the point (-5, 2, -3) to the
yz-plane. (6.5)

(¢) Describe the surface whose equation is given by
(6.5)
X2y 22+ 2x -2y +22+3 = 0.

(a) Express the vector y as the sum of a vector
parallel to b and a vector orthogonal to b where

V=-2i+]+6k, b=-2j+k. . (6)

- . ‘ '
(b) Find two, unit vectors that are orthogonal to_both

:ii=—7f+3j+lz and v =2i+4k . 6)

(¢) Use a scalar triple product to determine

whether the vectors li=i‘—2}+l;, v=3i-2k and
.

W =5i-4j lie in the same plane. | (6)

(a) Find the parametric equation of the line L passing
through the points (2, 4, -1), and (5, 0, 7). Where
does the line intersect the xy-plane? (6.5)

(b) Find the distance between the point (2, 3, 6) and
the plane 2x + vy + 2z = L. (6.5)

BF.T.O.
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(c) Show that the lines

Lag=d=1 Y=g z=740

are skew. Also find the distance between them. :
(6.5)

6. (a) Define a Latin square. Give an example of a Latin
square of order 6. - (6)

(b) Find a minimal edge cover for the following graph. |
Give a detailed logical analysis. (6) .

b d

(c) Three pitchers of sizes 10 litres, 4 litres and 7
litres are given. If initially 10 litres pitcher is full
‘and the other two.empty, find a minimal sequence

of pouring so as to have exactly 2 litres of water _

in either the 7 litres or the 4 litres pitcher.
6) .

(1000)
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X
i 0
x) = {1+et/*’
1. (a)If f(®) {0 gl

show that f is continuous but not differentiable at

x =0.
P15
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916
_ gtan'x, prove that
) 1Y
1+ 0p * HROF DX oy 00 oy, =0
) Stale Fuler’s theorem and verify it for z = sin"' =+
y

tan”’ L,
X

Tfl_’ x#0
2. (@1 f®) = o , x=0
x = 0 and specify the type of

, check continuity of the

function f at

discontinuity; if any.

(b) Find the ath derivative of y = cos?x sin’ x.

ou

—=3.

that X-Q-L-l--i-y
ox 0y

4
(c) If u=log—’5—j—z-, show
X +

it
3. (a) State Lagrange’s mean value theorem and us¢ !

to show that

1+ x <e* <1+ xe¥, x > 0.



916 N

(b) Prove
sinax = ax — a3x3 a"'ix"'l
-_—-I_ + [T +
3! (n—1)!

(- a™x" n&
sin( > ) + o sm(aﬂx+ 2).

ae* —bcos x+ce _9
X sin X

(c) Find a, b, ¢ so that lin%

4. (a) Verify Rolle’s theorem for
() x3 - 6x2 + 11x - 6, x € [1,3]

(i) Sinx, x e [0,m].

(b) State Taylor’s theorem with Lagrange’s form
of remainder. Find the Taylor series expansion of

f(x) = Sinx.

. tanx-X
(c) Evaluate lm—; .
x-0 x“tanXx

5. (a) Find all the asymptotes of the curve
2y — y)? = (x2 + y2)P.

P.T.O.
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(b) Trace the curve
yYa + x) = X(@=X), a>0
(c) Find 2 reduction formula for

I cos" xdx .

T
Hence evaluate Lz cos’xdx.

(a) Determine the position and nature of double points

on the curve

X3 —y2+ 2x2+ 2xy +5x -2y = 0.
(b) Obtain a reduction formula for _[ sin™x cos®xdx.

T
Hence evaluate Ioz sin? x cos® xdx .

(c) Trace the curve

x* (a-x) = ay?, a>0.

(2000)
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1. (a) Determine the following :

(i) Compute the truth table of the statement

(p=>9q) = (~q=>~p).

(ii) If p = q is false, then determine the truth

value of (~p) V (p © q). Explain your

answer. {7.5)

(b) Let A = Z (the set of integers). Define the

following relation R on A :

a R b if and only if |a—b| = 2.

Determine whether the relation R on A is
reflexive, irreflexive, symmetric, asymmetric,
antisymmetric, or transitive. Is R an equivalence

relation on A? (7:5)



986

3
(©) Prove by Mmathematical induction that if
Ay, A,, e Al are any n sets, then
=t

n
b -_‘ —
ﬂl:lAi: i=1A1 where A, denote the

complement of the get A (7:2)

2. () LetX = 11,2, 3}. Consider the partial ordered set

(L, <) where L = P(X) is the power set of X and
< is defined as, U <V if and only if ULV VU,
V e L. Also consider partial ordered set S of all
positive divisors of 30, with respect to the order
that for any a, b € S, a <' b if and only if a
divides b. Exhibit an order isomorphism between
(L, <) and (S, <'). Are the Hasse diagrams of

two partial ordered sets (L, <) and (S, &)

identical? (7.5)

P.T.0.
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(b) Let Ny be the set of whole nupp,, ®quipped
with the partial order < of divisibility defined ag
L <b if and only if a divides b, Draw a Hagge
diagram for the subset P = {2312 18y o (N,, <).

How many maximal and minimal elements are there

in (P,<)? (1.5)

(c) Find the lower and upper bounds along with
greatest lower and least upper bound of the subsets
{c,e}, {b, i) in the following Hasse diagram.

(1.5)




86
? S

D &
3. (a) etermine Whether the relation (Z, <) on the set

f . b
Ot all integer With the order “less than equal to

is a lattice, (7.5)

(5) Let (L, A, V) be an algebraic lattice. Show that

msn:>l/\mSZAnandlvalvn,for

any I, m, n e L, (7.5)

(c) Define a sublattice of a lattice L. Show that the
interval [x,y]={leL:x<]< ¥}, is a sublattice

for any two elements x, y € L with x < y.

(7.5)

4. (a) Define a distributive lattice. Prove that a
homeomorphic image of a distributive lattice is

distributive. (7.5)

P.T.0.
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b) Does the fOl]OWiIlg diamond and Dentag(m '
al latt

(

ices

satisfy the distributive lawg9
(7.5)

(c) Define a complemented lattice. Also show that
(P(M),n,u) is a complemented lattice for the
power set P(M) of a non-empty set M.

(7.5)

5. (a) What is Karnaugh map? Use Karnaugh map

diagram to find a minimal form of the function

(7.5)
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7

b) Fi :
(b) Find the DN form and CN form of the following

f - —
(XsYsZ):Xy+x(yZ)+xyz (75)

6. (a)L
@ Let £(x,3.2) = xy7 4 Ryz.+ 5y . Find the implicants,

rime immnl; .
PTime implicants anq essential prime implicants of

f(x,y, 2).
(x(v2)) =X+(y+2)(y+32). (7.5)

(b) Construct a logic circuit corresponding to Boolean

function
(1) f(x,y,2) = xyz' + yz' + x'y

(i) f(x,y,2,w) = (x +y)X'+2) + (z+w)

(7.5)

(c) Determine the output of each of these circuits

(7.5)

?.1.0.

KALINDI COLLEGE LIBRARY
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xel/* 0
1. (a)Let f(x)= {TIel_/; “ W
: 0 ,x=10
Show that f is continuous but not differentiable at
x=0.

B.T.0,
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(b) If y = tan"' x, prove that
(1+x?)y,,, + 2(n+1)xy,,, +n(n+1)y, =0

3 3

; 4X +
(c) State Euler’s theorem and if z=sec : - +y , show
¥

that x?E+y§Z—=2cotz .
ox Oy

2. (a) Let f(x) = |x—5|, show that f is continuous but
not differentiable at x = 3.
(b) Find n* derivative of
U ey
O I sxr6x

(i1) sin 3x sin 2x
¥

s a1 X
(c) If u=x"tan ';—yz tan” —, prove that

ou _x' -y’
oyox X' +y

3. (a) State Rolle’s theorem. Show that there is no real
no. k for which the equation x3 — 3x + k = 0 has
two distinct roots in [0,1].
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(b) Verify Lagrange’s Mean Value Theorem for the
following functions :

(i) f(x)=vx’-4, xe[2,4]
.. 1
(i) f(x) = x(x-1)(x-2), X 6[0,5]
(c) Determine the values of a and b for which.

x(1+acosx)—bsinx
3

lim

exists and equals 1.
x—0 X

4. (a) State Maclaurin’s theorem. Also, find the
Maclaurin’s series for

f(x) = log (1+x), xe(-1,1].

(b) State Cauchy’s mean value theorem. Verify it for
the following functions :

() f0) = %, gx) = x in [-L1],
S TR I
() fx) = 7, g(0 = 7 in 23]

(c) Use Lagrange’s Mean Value theorem to prove
that

X
1+x

- < tan"'x < x, x > 0.

P.T.O.
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5. (a) Find all the asymptotes of the curve
x3+ x2y - xy? -y’ -2x2+2y?+x+y+1=0.
(b) Trace the curve
x(a2-x?) = a%y?, a>0.

o i
(c) If un:Lzsm"xdx, show that u“:Tu"_z'

Hence evaluate u.

6. (a) Prove that the curve
(a+y)A(b*-y?) = x%? a>0, b>0

has at x=0, y = —a, a node if b>a, a cusp if
b=a and a conjugate point if b <a.

(b) Trace the curve

x(x — 3a)? = 9ay?, a>0.

(c) Determine the intervals of concavity and points of
inflexion of the curve

y = 3x° - 40x* + 3x - 20.

(2000)
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(b) Find the nature of the rootg of the

€quation. S
Descartes s Rule of "lgns : | q a‘l'l_on, using

(c) Find a necessary condition for the rootsl o5 the' o

2
equation x’ — px* + Ghwi={ to be in harmomc
progression.

5 "'(Q,Usil‘lg 'Dc Moivre’s Thec')rem-, shoW'_tﬁdt

e

(l +cosG + isin@)" + (1 +cos€ - 1sm8)“
2“*1cos“(9/2) cos n(9/2) |

(b) Find all the values of

¥
1 A3
gl STl B
2 2

(c) Solve the equation x” - 1 = 0.

3. (a) Solve the following cubic equation .by:Card_o'I}Ts
Method '

yd -9y + 28 =0. .

(b) Find the equation whose roots are diminished by:3,
the roots of x4 — 7x® + 3x? - 11X +17=0:
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(¢) Solve the following biquadratic equation by
Descartes Method

~ 622 - 162 - 15= 0.

4. () Find the solution of equation y* - 15¥ = 126 = 0
by Cardon’s Method. i

(b) Find the cquation whose roots are the reciprocals

of the roots of the equation

(c) Find the solution of equat?on Z4+322+2z+12=0
by Descartes Method.

5. (a) Find the equation whose roots are 6 times the
roots of x* + 3x% - 8x + 5 = 0.

(b) If o, B ‘and y are the roots of the equation
x3+2x2-3x-1=0, then find the value of

a? + B2+ v

(c) Find an equation whose roots are the reciprocals

of the roots of the equation
x4 -3x3+ 7x*-8x +2=0.

P10,
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6. (a) IF @, [3 and y are the roots of the éq;lation |
¥ x3__.px2 +.qx-—l'=0. Flnd

i Yo’

(i) ),a’p

(b) if a, B, y are the roots of »* + qxl + 1 =0, find
the value of T(B+7)

(c) If o, B, ¥ and & are the roots of x* + px® + qx* +
tx + s = 0, find the value of

5L
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Instructions for Candidates

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

2. Attempt all questions by selecting two parts form
each question.

3. All questions carry equal marks.

1. (a) Find the general solution of the Bernoulli equation

. dy y _x . . .
given by a+"2;— 7 with initial condition y(1) = 2.

Also find an integrating factor for the linear

differential equation

g+(2X+l]y:e—2xK (71/2)
dx X

P.T.0O,
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(b) Find the general solution of the differey, tal o
(x2 - 3y?)dx + 2xydy = 0 by ShOW]ng

homogeneous equation. Also show thy; M
~ tM(x, y) for M=y+yx*+y? .

(c) Determine the most general N(x,y) for the ©Quation

(x2y? + xy)dx + N(X, y)dy = 0 such thy the
equation is exact and solve the resulting exact

quaho

(t"a ty)

(7%)

equation. (7%)

2. (a) Assume that the population of a certajp city
increase at a rate proportional to the number of
inhabitants at any time, if the population doubles

in 40 years, in how many years will it triple?

(7%)

(b) Show that the relation x? + y2 — 25 = 0 is

an implicit solution of the differential equation

d -
Xty dy 0 on the interval — 5 < x < 5. Explain

whether the relation x? + y2 + 25 is also an implicit

d :
solution of x + y dy (772)

* (¢) Find the particular solution of the linear system

that satisfies the stated initial conditions:



851

. W
dt 1Y y(0)=1

dy2
at - Mty y,(0)=6. (7')

() Solve the initia] valye problem :
2,1 '
KYTEIXY +y =0, y(1) =4, y(1) =-1. (T%)

(b) Find a homogeneous linear ordinary differential
€quation for which two functions x~* and x73
Inx (x>0) are solutions. Show also linear
independence by considering their Wronskian.

(7%)

(c) Consider the initial valye problem :

-‘—iz=1+2 0) =
dx Y:'Y()_'O

Examine the existence and uniqueness of solution
in the rectangle: |x| <5, |y| < 3. (7%%)

4. (a) Find a general solution of the following
nonhomogeneous differential equation :
y" + 4y’ + 4y = e sin 2 x. (7%)

(b) Use the method of undetermined coefficients to
find the particular solution of the differential

equation :
y" — 2y' + Yy = XZ + e*, (7%)

P.T.0:
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(c) Use the method of variation of Parameters ¢, find
a particular solution of the differentj, equatiop -
"+ y = tan X SecX. '

g (7'4)
5. (a) Find the general solution of the equation.
(x-y)y'u, + (X=¥)K, = (2 +y2 (7%)

(b) Eliminate the constants a and b from the equation

2z = (aX‘i‘Y)z i b (71/5)

(c) Solve the initial value problem :

u oy =X ux0)=1" (7%)

6. (a) Find the general solution of the linear partial
differential equation.
x(y? - 2%)u, + y(z2* - xPu, + z(x* -y, = 0
(7%)
(b) Use v = Inu and v = f(x) + g(y) to solve the

equation.

x? u? + yzuﬁ = y? (7%)

(c) Reduce the equation: x*u_ + 2x u, + > 5. =0
to canonical form and hence find the general
solution. (7°4)

(1000)



This :
[ Auestion Paper contains § printed pages.]

Your Roll NO.oivirieeacens
Sr. No. of Question Paper : 1763 G
Unique Paper Code ——

Name of the Paper . Differential Equations

Name of the Coyrge : B.Sc. (Physical Science and

Mathematical Science) with
Operational Research and

Bachelor of Arts

Semester - I

Duration : 3 Hours Maximum Marks : 90

Instructions for Candidates

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

of this question paper.

2. Attempt all questions by selecting two parts form
each question.

3. All questions carry equal marks.

P.T.Q,



1763

2

1. (a) Show that every function f defined by

f(x) = [+ @,

where ¢ is an arbitrary constant, is a solutiop »

: ; . dy
the differential equation ix + 3y = 3x2%e3*. Also
X

determine whether the equation

2
E—%+x2gj-(-+ Xy =xe"

dx dx

is linear or nonlinear. (7%4)

(b) Write the definition of exact differential equation

and in the following equation determine the
constant A such that the equation is exact, and

solve the resulting exact equation:

(Ax2y + 2y?)dx + (x> + 4 xy)dy = 0 (7'%)
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(¢) Solve the initial value problem that consists of the

differential €quation
X sinydx + (x2+1) cosydy = 0

and the injtia] condition y(1) = = (7%)

(a) The human Population of a certain island satisfies

the logistic law

dx 1 [ =
dt ‘IOOX‘(IO)B * with k = 0.03, A = 3(10)%,

and time t measured in years.

(i) If the population in 1980 is 200,000, find
the formula for the population in the future

Years.

(i) What will be the formula for the population

in the year 2000. (7%)

P.T.Q,
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(b) Find the valus of K such that g, Parabo|gg

g clxz + K are the orthogonal trajeCtorieS of the

family of ellipses x2 +2y2 -y = c,.

(7%)
(c) Solve the initial value problem
dy , —(xy)% y(1)=4.
Xa Y= 3 (7]/2)

3. (a) Given that x, x* and x* are all solutions of the

equation

3 2
x3d3 4x 2 &y +8x9—-—8y 0.
dx dx? dx

Show that they are linearly independent on the

interval 0 < x < o and write the general solution.

(7%)
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(5) Prove that if f,(x) and f,(x) are tWO solution of

d2
% (X)E;%_ +a, (x)-j—i+az (x)y=0, then

cf,(x) + C,f5(x) is also a solution of this equation,

Where €, and c, are arbitrary constant. (77%)

(c) The roots of the auxiliary equation, corresponding
to a certain 12" order homogeneous linear

differential equation with constant coefficients, are

2:,2,2,2,2,2,3+4i,3~-4i,3 +4i, 3 -4

3 + 41, 3 - 41
Write the general solution and also find the general

2

d
solution of Ex% +y=0, (7%)

P.T.O.
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: . general solution of .
4. (a) Find the & he ifferen,,
equation :
&5 a0 oy - ,
4de 125-+9¥=0, y(0)=4 and yyq). o -

(b) Use the method of undetermined coefficients, fing
the general solution of the differential equation
a2y

dy
— + 2-—— +4y=cos 4x . 1
™ y= (7')

(c) Use the method of variation of parameter to find
the general solution of the differential equation :
d’y . dy

a——?_-—ZE—+5y " tan 2x . (7"2)
X X
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(a) Fi
.nd e general solution of Cauchy problem for
first orgey PDE.

ds

ou gy

X——

x Ty T withu=20y=x (7%

(b) Find the Solution of characteristic equation for

the first order PDE.

%"'YB‘),‘:WH with u(x, y) = x? on y = x?
(7%)

(c¢) Find the general solution of the equation :
(y-ux)p + (x+yu)q = x> +y? (7%)

6. (a) Find the general solution of Cauchy problem for

first order PDE.

gﬂ+ xgu—=y with u(0,y) = y* (7%)
X

P.T.O.
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(b) Obtain the general solution of the €quatiop,

—_ —‘u 1
a + yu, = X6 With Cauchy qpp,

x —
0 on

y=x (7%)

B
(c) Reduce the equation: y U F 3yuxy + 3“x -y

2

y £ 0 find the general solution. (7%)

(1000)

g i
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Write your Roll No. on the top immediately on receipt
of this question paper.

This question paper has six questions in all.
Attempt any two parts from each question.

All questions are compulsory.

Unit I

1
4 3] in GL(2, Zs), the group

(a) Find the inverse of l

of 2 x 2 non-singular matrices over Z. Verify the

answer by direct calculation. (6)

PLA.
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(b) Describe the group of Symmetrics of

draw its

SQuare anq
(6)

(c) Find the orders of each of the elemey;, of U(14)

Show that it is cyclic and find g its generatorg

Cayley’s table.

(6)
2. (a)Let G be a group and let a ¢ G Prove that

(a7)=(a). ©)

(b) State and prove Lagrange’s Theorem.

(6)

(c) If G is a group such that x2 = ¢ for all elements

x of G where e is the identity element of G then

prove that G is an abelian group. (6)

3. (a) Prove that in a finite group, the order of each
element of the group divides the order of the

group. (6)

(b) Define an alternating group. Find all the elements
of A,. (6)

(¢) Let ¢ = (1,5,7)(2,5,3)(1,6). Then find ¢'”.  (6)
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Unit 1I

4. (a) (i) Leta belong to a ring R. Let S = {xeR:ax
=0}. Show that S is a subring of R.

(i) Prove or disprove 3Z U 5Z is a subring of
the ring Z of integers. (6.5)

(b) State the Subring Test and Show that the set

XXX

S=1{x x x|:xeR!is subring of the ring of all
¥ x 3

3 X 3 matrices over real numbers. Also find the
unity of S. (6.5)

(c) Define an ideal of a ring R. Prove that the
intersection of two ideals of a ring R is an ideal
of a ring R. What can you say about the union of
two ideals of a ring R? Justify. (6.5)

Unit III

5. (a) Prove that a non - empty subset W of a vector
space V(F) is a subspace of V if and only if

ax + By € Wforall o, p € Fand x,y ¢ W.

(6.5)

P.T O,
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(b) Let {a, b, ¢} be a basis for the v
Prove that the set {atb, btc, c+ay, 1,

are also bases of R3, (6.5)

(¢) Define Linear Transformation, Check whether the
mapping T: R% —> R? defined by T(x

¥)= {1 +x,)
is a Linear Transformation.

(6.5)

6. (a) Suppose that T: R2 —-> R2 is a Linear
Transformation. If T (1,0) = (1,4) and T(1,1) =
(2,5). Find T (2,3). Is T one-to-one? (6.5)

(b) Let T: V—> U be a Linear Transformation, Then

prove that T is one-to-one if and only if the null
space N(T) = {0}. (6.5)

(c) Let T: R*> => R® be a Linear Transformation

defined by T (x,y) = (x, X+y, y). Find the Range,
Rank, Kernal and Nullity of T. (6.5)

(1000)
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i - 10X has the piobability density

.‘ t !

{or x>

L .

!
A
10 L elsewhere

e AT
i
~ —_—

pog

2

e S ey

Find k and Pt,IO.S‘-?X-{-:"!-L Alst find il

distribution function of the random variable x

il L

and use it to reevaluate P05 <X <1y ()

! ui) o Let the random variables X, and X, have the

foint pdf l

R e

g e T any I 08 <l ek, <
i{x,_,x,,zj 122 1 1,0.x2<1
; e [ 0, elsewhere
: - .
i‘; Find the marginal pdf-of X, and X, and compute

P(X, +X,<1), . ‘ " (6)

e

(i) Let X be a continuous l'ﬂl‘lClOiTl variable with'pdf
f(x) = ke"zf‘, 0 £ x <. Find E(X), E(X?), Var(X)

and the cumulative distribution function (6)
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i)

[ aﬂu"‘

|
h.n'i)h |{} i oy % = I .,2.,3,_.&’ th'-;‘i'l ﬁl]d
4 it Lt I\'

(6)

!

seait amd variance.

I

it (e random variahles v and Y have the joint

‘l-l_i t \
|.
I
s Y)zj[ SR ‘)%’.x%_)‘}{oo |
' L . els_:where iy

t %nuann;, functlon of the joint

(6)

Find the m_omcn
distribution. $eh

| et the random variables.X'and ¥ have the joint

0 if 0<x<y<l

0, ' elséWh‘erc

Find the condltmnal pdf of X given Y =y and

the conditional pd 0iL Y glven X =%, - (6]

P.T.AD,
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3, W If X is a Poisson distributed random variab

With parameter ) then prove that

1 dpe, 2
Mooy = K'_.I']..L-,.L_!' + -(—:':TL-’ for r= -[.‘ By el (C

(i1} If the pr'obahlility is f..).(aﬁ thaté eirl child {-:;:p\;? ¢
to a cerram COI‘!ldt’lUbS dmease will catch 1, whi

. |
is the probabili ty that th-., eievcnu gigh ehils
exposed to [h.. disease will b(- the H fth to catc.
it7 wit A3

(1) Let the random vzii'izi_bies X and Y have the ;o'n

pdf
' : |6y if O<y<x<!
ffx, 3) .
: : 10 . elsewhere
Define Z— , 1ind the mean and varianse <
3 :
Z i

KALINDI COLLEGE LIBRARY
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4.

_—

3

() If a random: variable X has a beta distripyiiny

—
e
L

then show that its mean and variance are gjyen

i)y;

L= o . /[ (IB o
BRS—— g 0= : (6.5,

Wt+po (oz.-*-[i}z (o4B8+1)

T 2 = - . .
«f the exponent of ¢ OI a bivariate normel density

of random variables X and z’ 18
: il

k=]
o

then find meen of X, mean of Y. :randar
deviation of X, standard deviation of ¥ zng the

coveelation coefficient of X and (4,3

(im1) .Ler the random vdriables X, and X, have tie

Ijoint pdf

PLE LD
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Pty GRS L e SR s SR L e et

windl ¥ ca¥ -
L 4

N atata

ik, S SRR i E A PR p i

E'«.
[.

B

|
el -
se=

if‘ {.) ‘:. ‘.<I' < % b, \: i

L { Xy X d2e8 % ' SEV T :
| 0. elsewhere

sre X and X. independent’

R (63

L

@
1 Suppose the jout 130-13'0%1'i generating fugetinn
Mii £, exists Tor the random varasies X and

AL

v Then X ang Y are independent if ana only if -

Wit 1) = MG QML ). ¢ {6.5)

-

1Y if the probability dénsity of X is given by

b, tor O<xx<ld

0 " ~ clsewhere

find the probability that it will take on a-value
within two standard deviations of the mean 2nd
corpare this probability with the lower F:.Dllﬂd

provided by Chebyshev's theoren. L
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o ean heght of 500 students is 151 cm and
et .

wgndard caviation 1s 13 om. assuming tha
ic;phrs are normilly distributed. find how
4 ‘I;: ; 2. I - ;

udents have heights between 120 and

i .. - (6.5)

A5 S

-\,

re the correlation cocﬂum‘nt for the

Yo
oo

Jowing hetghts {im ine heﬂ of fa her’s (¥} and
rer sda L i -

P B N S
- g2

(6.5

S ]

T ST T 66 | 60 1270 | 72

TR L ® 1

i ' 8 1 Rt Tl |
; r el e et e b i :
T o - - . -X - I-nL i_ii'bl"_ ,.‘_ g 1 .'ln j(}l
i . I A - \ . e e - \I‘ ) 'rl- l ;l
[ i i H I S 1% Ly sEy =

. DI t an U,
cample from an i i finiie popul atlm with mes

: { Topene dul.
' oot Lo 2 1;-\- m fnf;l'l 24
he variapce « and.
- o L o that. the limiting
(hep. show that, to€ FEREETE

?uncﬁonihdxﬂ}

} '---U' 11 - ?ﬁ iS Ihf‘

/.-_.____.._.

{15 risution of 7
dist | 5 0_!\/—

crandard morma istr 1bui101
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(iii) f X is a random variable thai takes Only

- nonnegatlve values, then -Show that tfor 'h“" value

a>0 |

"

¢ (200)
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