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[This question paper contains 7 printed pages]

Your Roll He. | - S

'S No. of Q. Paper  : 1823 GC-4

'Unique Paper Code 232351201

Name of the Course : B.Sc.{Hons.}
Mathematics

Name of the Paper. : Real Analysis

| Semester | : II | |

Time : 3 Hours Moximum Marks : 75

| Instructions for Candidates :

(a)- Write your Roll No. on the 'topjimmediately
' on receipt of this question paper.
(c) All qu_es'tio-ns are compulsory.

(b} Attempt any two parts from each que'stion.

| 1. (a) Define Infimum and Supremum of a non-

e'mpty_ subset of R. .

Find infimum and supremum of the set

s‘;{ (1) neN} o | 5

P.T.O.
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(b) Prove that‘a' aumber u is the supremum of

o non-empty subset S 0T R if and only if ;
() S<u VseS.
(ii) For any €> O., there exists S¢ €S such |

that u-e<S_. . e | 9

(c)-State Archimedean Property of Real

| B 1 |
numbers. Prove that if S = a :neNp then
inf S=0.’ e . Sf
2. (a) Let A and B be bounded non;émpfy subsets
of R. Define : '

A+B= {a‘+b:aeAandbeB}
Prove that inf (A+B) = 1nf A+inf B, :

(b) State Dens1ty Theorem. Show that if x and




~—a

(c)

1823

Define limit point of a set. Find limit points

of ] 0, 1[. .5

Define the convergence of a sequence (x,)

of real numbers. Show that if (x)) is a

convergent sequence of real numbers such

~thatx, >0 VneN; .theri x =1lim x_ > 0

(b)

Using the definition of the limit of a

sequence, find the following limits :

(i) ﬁﬂaﬁw(3n+l).'
2n+5 ‘
(ii) Hnﬂnam{ vn ] 5
S T U n+1 )

(c) Prove that lim, _  n'"=1.

3 ~ P.T.O.
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4. (a) Let(x ) bea suquena,e of real numbers thay
converges to x and suppose that

x_=20¥neN. Show that the sequence
JX_ convergesto .[x. = 5

(b} Prove that evei"y monotonically increasing
- bounded above sequence is convergent.
5

(c) If x| = ﬁz'are arbitraryreal numpers and

 %n = 5 (Xas + X4) forn>2, show that (x)
is convergent. What is its limit ? - 5
5. (a) Define a_Cauchy V_Séquenc’e. Is the
sequence (x ) a Cauchy Sequence, where

Xn = 14— pees -+ "I"l""- ? Justify y(.)ur answef-

!
75

5
(b) State and prove Bolzano Welerstfas

Theorem for sequences. Justify tl

theorem with an example. 77

4
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(c) (i) Show that if (x,) is unbounded, then

there exists a subsequence (x_,) such
AR |
that : hm( J=0. 5
| A\ X ) .
 (ii) Show . that the  sequence
11N
(1, 5’ 3, 20 ) is divergent.
2l
2

6. (a) If )~ x_ converges, then prove that -

| lim, ;. x,=0. Does the converse hold ?-

5 -
{b) Test the convergence of any twe of the
following series : - | 5

4 n+1.
(1) z n2"

‘ (11) Z[\/H_ n+’l)

5 P.T.O
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) 2
(i) >

(c). State the Alternating Series Test. Show
(-1

that the alternating series Z 0 is
convergent. | S
7. (a) Let 0<a_ <b,Vn. Show that :
‘ S

(i) If >.° b, cpnvergés,. then so does
Zn:lan'

(ii) If Z:;lan diverges, then so doe€s

Z:=1 bn :

(b) Show that every absolutely convergent

series is convergent but the converse 1S

not true. 5
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(c) State’ Integral Test. Find the condition of
" convergence of the harmonic series

P |

Zn=1-rTP— * | - _ | 5

7 | 3000
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vour Roil No. S reeeevnesescenserenenne
SE No. of @. Faper : 1824 CGC-A

Unique Paper Code 32351202

Name of the Course : B.Sc.(Hons.)
' Mathematics-I

Name of the Paper  : Differential Equations.
s Il

Maximum Maris : 75

Semester
Time : 3 Bours
Instructions for Candidates :

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

(b) Use of non-programmable scientific
calculator is allowe'd -

SECTION A

1 1. Attempt any three parts, each part is of 5

marks.

(a) Solve the initial value problem :

. dx .2 ‘

(b) Determine the most genei‘al function
M (%, y)-such that the equation
M (%, y) dx + (x2 y® + x%) dy =0, is exact and
hence solve it.
P.T.O.
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(c)

(d)

Solve the differential equatioh ;

(x2- 3y?) dx +2xydy = 0.

Check the exactness of the differential
equation :

.(3}’ +4xy?) dx + (2% +3x2y) dy =0.

Hence solve it by finding the integrating
factor of the form xPyq.

2. -Attempt ahy two parts; each part is-of 5 marks.

(a)

(b)

A certain moon rock was found to contain
equal numbers of potassium and argon
atoms. Astume that all the argon is the
result of radioactive decay.'of potassium-(its
half-life is about 1.28 x 10° years) that one
of every nine potassium atom |
disintegrations yields an argon atom. What
i§ the age of the rock, measured from the
time it contained only potassium ?

A hemispherical bowl has top radius 4 ft

and at time t = 0 is full of water. At that

irno;rlne.:nt a circular hole with diameter 1
I—IIIC ‘113 OPeI?Eed in the bottom of the tank.
| ov5r ong will it take for all the water to
drain from the tank 2 ‘

2
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(c) A motor boat starts from rest (initial
velocity v (0) = v, =0). Its motor provides a
constant acceleration of 4 ft/s?, but water
resistance causes a deceleration of

2, Find v when t =10 s, and also

400
find the limiting velocity as t = + o (that
is, the maximum possible speed of the

boat).
SECTION - B
3. Attempt any two parts ‘each part-is of 7.5
marks. ¢

(a) Consider the American system of two
lakes: Lake Erie feeding into Lake Ontario.
Assuming that volume in each lake to |
remain constant and that Lake Erie is the
only source of pollution for Lake Ontario.

(1) Write down a differential equation

descr1b1ng the concentration of

‘t pollution in each of two lakes, using

» the variables V for volume, F for flow,

| - .. c(t) for ‘concentration -at time t and

| - '-snbscrlpts 1 for Lake Erie and 2 for
Lake Ontario.

3 P.T.O.

-

.{-_~
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(b) The following model describes the levels

- that Only U_]_’lpO].h.lted Water
rie. How does thj
ed ?

(1i) Suppo
flows into Lake E
change the model propos

(iii) Solve the system of equations to gl
expression for the pollutigy
concentration c,(t) and cg(t‘).

of a drug in a patient taking a course of |
cold pills :

dt = 1X_kQY: y(0)=0

Wherf.: kiandk, (k, >0,k >0andk, # k)
desgmbes rate at which the drug moves
between the two sequential compartments
She GI-tract and the bloodstream) and |
o 1clentz}rtes the ?u_nou_nt of c_irug released in
¢ Gl-tract in each step. At time t, % 80

inaéebthe levels of the drug in the Gl-tract
loodstream respectively .

"
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(i) Find solution expressions for x and y

which satisfies this pair of differential
equations. |

(i) Find the levels of the drug in the GI-
tract and the bloodstream as t— .

(c) Inview of the potentially disastrous effects
of overfishing causing a population to
become extinct, some governments impose -
quotas which vary depending on estimates

~ of the population at the current time. One

harvesting model that takes this into
- account is T

95. = rX‘(-l—gS]— h,X

dt 'K _ |

(i) Find the non-zero fequi’libx;ium
population. . - | |

(ii) At what critical harvesting rate can
extinction occur ?

SECTION - C

*. ~ Attempt any four paits; each partis of § marks.

(a) Use the methéd of variation of Parametzs
to find a particular solution of t__ e
differential equation

"_ 4 |+4 =2€x- -
Idyy 1o,

~
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(b)

()

Use the r_nethod of undetermineq
coefficients to solve the differentia]
equation

y'+y=sinx.

A body with mass M= Ekg is attached to

the end of the spring that is stretched 2 m

(meters) by a force of 100 N (Newtons). It
is set in motion with initial position X, = 1 m
and initial velocity v, = -5m/s. Find the
position function of the body as well as the

amplitude, frequency and period of. the
oscillation.

Show-that the two solutions y (x) = e* cos X

and y,(X) = e* sin x of the differential

‘equation y"'—2’y'+2y=0 are linearly

independent on the open interval I. Then
find a particular solution of the above
differential equation with initial condition

y(O)=1land y'(0)=5.

Find thé general solution of the Euler

equation X’y" + 7xy' + 25y = 0.

6
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SECTION-D

5. Attempt any two parts; each part is of 7.5 |

marks.

(a) Consider a disease where all those who

are infected remain. contagious for life.

Assume that there are no births and
deaths : | | v

(i) Write down suitable word equations for
the rate of change of numbers of
susceptibles and infectives. Hence

develop a pair of differential equations. .

trajectories for this. model. Determine
the direction of travel along the
trajectories.

(b) A simple model for a battle between two

army red and blue, where both the army

used aimed fire, is given by the coupled -

differential equations —

dR dB
‘\ 2= - —aB,—=-aR
| dat  dt =

Where R and B are the number of soldiers
in the red and blue army respectively and

a, and a, are the positive constants.
L o 7 - P.T.O.

(ii) Draw a sketch of typical phase-plane
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(i) Use the chain rule to find a
relationship between R and B, given
the initial numbers of soldiers for the
two armies are I and b, respectively.

(ii) Draw a rough sketch of phase-plane
trajectories. :

(iii) If both the army have equal attrition

coefficients i.e. &, = &, and there are

10,000 soldiers in the red army and
8000 in blue army. Determine who
wins if there is one battle between the
two army. : -
(c) Consider the Lotka - Volterra model
describing the simple predator prey model:
dx ; | " dY
— = b,X-¢,XY and e ¢, XY ~ a,Y
where b;, ¢y, Cy, azv are ﬁbs_itive constants
and X az}d Y denotes the prey and predator
populations respectively at time t.
(i) Find the equilibrium solutions of the
above model.
(i1) Find the directions of trajectorieS ip
the phase plane. | '
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estion papet contains 4+2 printed pages]
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| Roll No.
s, No. of Question Paper : 2447 ‘
Jiquebaper Code ¢ 32355202 GC4
Name of the Paper - _Linear Algebra
Name of the Course " - Generic Elective : Mathematics for
Honours,
Semester E Il
Duration : 3 Hours - - 'Maximum Marks : 75

(rite vour Roll No. on the top immediately on receipt of this question paper.)'
Attempt all questions by selecting

any nvo parts from each question.

It x and v are vectors in R”, then prove . that :
() fx+ yIP =N~ + )1y if and only if x.y = 0,
and | ' L |
(i) N.v= I(“ x+v|F=llx—x¥ ||') - 5+3
(h)

Let x and » be non-zero vectors in R”, then prove

that

N+ vl =lxl+ Iyl

it ¢ - . :
and only if v = ¢y, for some ¢ > 0. 6

P.T.O.

»
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(¢)

(@)

()

Find the characteristic polynomial an

"

Using Gauss-J

set for the following system ©f homogeneous line,
| !

equations ‘ 6

Find the reduced row echelon form matrix B of th

following matrix : 442

(S ]
—
|
wh

. 5 a'
and then give a sequence of row operation th

converts B back to A.

i
. Jues
d elgen\/a

]
the matrix :

ordan method. find the complete soly i
O f
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(¢)

)

(c)

Find-a basis an

of R3. dellned b)

- , 247

Let V be the set R- mth operat:ons addmon and scalar

multiplication for x. y. w. = and a in R dEﬁned

by
[x. ] @[ z]= [x+w—-2,y+tF 3], and

GOyl =[x -2+ 2 a4 30 3.

prove that V is a vector space over R. Find the zero.

vector in V and the additive inverse of each vector

in V. 4424

prove that the set S = 3. 1, -1 05 % =27,
2, 2. —I]} is _Iinearly independent rin_ R3. Examine - &
2 42

whether S fonns a baq:s fo: R B

d the dunensxon fcn the subspace W

67.

W = {[ poo)E R’ . 2y - 3y 2T 0}
Let S = {[1. 2} (0. 1} anq T = L. 1] 2 a]‘ be two,_

ordered bases for- R Let v = [I, D] Fmd the coordmate |

vector [ vig and hence tmd [\]r usmﬁ'th'é /tr;msitnon matrxx,

Qp g from S—basis to l—basns- . 3

pP.T.O.
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<

( 4 ) 4
(@) Using rank. find whether the-non—homogen‘eous ]inwl?
system Ax = h. where :
I 2 3} (4]
A=l1 3 4l bh=|5 |
|2 —~] 7 L O

has a solution or not. g
. . » LI - . .
(b) Suppose L : R* —5 R® is a linear transformation wi

LU =1 0D = [2, 1L L(0. 1. ~1]) = [1. 3]a

L([0. 1. 0]) = [0. 1]. Find L([-1. 1. 2]). Also giv}

formula "for L([\'

- g

']) for any [x. y. =] € R3. 4!

() Let L : R — R2? be the linear operator given b

i
Ll yD = [2v -0 x - 3, Find the matrix for L ¥

o
respect to the basis. {[4. —17. [<7. 2] using the e

6\
of similarity. \ - -

(@)

. . . et
Consider the linear transformation L : Pg -3 B |
by ' ‘

-

p(\) jp(\) v,

§
15 |
. = pnom
2 is the vector space of poly

put

where P

i
degréee 2 or

" . ie onto
less. Show that L is

one-to-one.




( 5 ) 2447

Let W be the subspace of R3> whose vectors lie in

(b)

the plaﬁe 2x +y+z=0. Find the minimum distance

from the point P(-6, 10, 5) to W. 6

(¢) Find a least squares solution for the linear system

Ax = b, where 6
1 -1 0
A={2 3 Lb=|35
4 1 4

on abouf

(d) . Use the similarity method to show that a rotati
the point (1, —1) through an angle 0 = 90°, followed

tion about the line x = 118 represented by

by a reflec
o 1. 2)

the matrix | 1.0 -_ﬂz . ) 6%
\0 0o 1)

-

(b) - Let L:P, > R? be the linear transformation given
by

Lp(x)) = [p(D), p'(D);

P.T.O.

— -



0 Gkl 1 oy

2447

()

( 6 ) | 2y
—

r 'space of polynomials -of degre

where P, 18 the vecto

5 or less. Find a basis for ker(L) and .a basis for rah gell)
and also verify the dimenlsi()n theorem. 4421/2
For the subspace W = {[x, ¥, e R : 3y _ ),

4z = 0} of R3, find the orthogougl complement W gy

veirfy that dim(W) + dim(WL) = dim (R®). 44y

4,890
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“Your Roll No

...............

Sr. No. of Quesnon Paper : 1567 F-8
e "Umque Paper Code y : 2351401
Narne of the Paper . ANALYSIS III

(Riemann Integration and Series of
Funections) -

Name of the Course B.Sc. (H.) Mathematics

';::"';lSemester IV

R a4 e gt

af, .Durat'ien' : .3'¢1{Qur's‘ Maximum Marks @ 75

l‘ - L '.33:7'Instr.uc'tie.n's'1‘ for Candidates

11 Wr1te your Roll No. on the top  immediately on igceipt of
' this questmn paper

z\.)

;o Attempt any two parts Irom each question.

k ,3..;'- All qu,e_s,tm,ns, _are- compulsory.

(a).Let f be a bounded function on [a, b]. Show thal

PR

? % . L(f) <U(f) where L(f) is the lower Darboux integral
] }1 v and U(f) 1s Lhe upper Darboux mtegral on [a,b]. (6)
I (b) Let f be a continuous function on R and definc
R |

’ ‘.} 3 _. . T(X)f—'[::f(t)dt for x € R. Show that F is differentiatle

function. on R. Compute F'. | (6)

P.T.C.
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x+l

BCIE

: 'f ) onverges umformly on :
A to .2 A - R Then show tha,_-f-'xs ¢ )

: -(b) Let (x) =

(fn) converges onlydpm, twis

uniformly on [a, roo[;;_fra.l-'>,>‘0;"

(c) Let f.(x)=

Gonir=g.

1+nx

wn

N T rme— 5 4.‘;:‘1-,_‘-.-:
B o ST e Ty P Ny W F2 E7

llnlformly for |x] <.z, a> Q. and is’ not umformly _;onvet_:?g;

on R, 07 B gt oy W (7)

RS P S R e

it e e o A T R S G Vi

I S Ll AT L LS I L e
R U A e R AT A e B o A T Ay S S S R A S S
5l UYL el 7 43 ;




3. "'(a) Show that ?th" 1mproper 1ntegra1 f

that g(x) 2 0 for g]] 4 ]s fun%;?.
¢ in [a b] such that . ’ Proye th

EOs)at= ) [rga

(a) Prove that every monotomc functmn
integrable. '

() Let f be c_iefined_ on [o,.b‘],'as If..(}é) ={§

Calculate upper ‘and lower Darboux intl
[0, b_'] Is f mteorable on [0 b] 2%

»(C) Let f be a bounded functxon on [a b]l
partitions of [a, b] such that PC.Q it

exactly one pomt éxtra than the pOlIltS OfP
that L(f, P) < L(f Q) < U(f‘ Q) g U(f

cosmt

but not absolutely"convergent

Jp\

. (b) Show that the 1mproper mtegra] f

converges. 1f and only 1f m> O n> 0

Lt P '
(c) Examine the convergence of the 1’0110w |
' integrals ; | '




!
[
i
]

o

AT

1567 g

(c) Show that the sequence < xze-mx >':“i

% d .
efmed and 1§ dlfferenuable on”R W
for :
| 311 x y e R . ’tll x e R and E(?(T

)

Al

Foreadg v o
e SR 3T

20 matriy

545)

°".1

n=l

~
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Sr. No. of Question Paper :

Your Roll NOweeeaaauan.....

1566 -8

Unique Paper Code 1 2351402

Name of the Paper

Algebra—II1 (Ring Theory and

Linear Algcbra-—17)

‘Name of the Course : B.Sc. (Hons.) Mathematics
Semester IV
D‘ur:ltion : 3 Hours Maximum Marks : 75

Instructions for Cnndidn‘tcs

L

A:

. (@) Let M,(Z) be the ring of all 2 x 2 matrices over Z, the

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

Attempt any two parts from each question.

set of all integers and
a  a+bh
R = [ s Z
1L+b b .a,bE/LiJ_

Prove or disprove that R is a subring of M_(Z).

b ' :
(b) Define an ldempotent element of 5 ring. Show that in a

commutative ring of characteristic 2y

: the idempotents
OTm a subring.

P.T.O.



2. (a) Show that ]R[h]

3. (a) Determine all ring homommphlsm

566 s 2_ A
(c) Let R be a rihg W1th umty 1 If 1 has i

under ¢ addition, then provc that the chwract@

0. If 1 has Order n under addltlon, then

charaoterlstlc.of R 1s.n

/(12+ 1) isa flcld

1deal and Ma*{lmal 1deal of

(b) Define I’rune
mml 1dca1 is pnme in a con

that every rnax

with unity. Is. the convcrse true‘7 Iustlfy

(c) Determine all the dlstmct elements of i

R/I, where R = ME(Z) the rmo of all !
over Z and Iis thc 1dea1 of R’ c;onsmtingﬂ
with even entries. ‘ f"
S, fro‘m[
(b) State and prove the First Isomorph1sm The‘
(c) Show that a homomorph;sm fxom a fl@ld

more than one elemcnt must be an 150m
|

4. (a) Prove that the Span of any subset 50

V is a subspace of V. Morcovcl ﬂly

that contains S must '1180 cont'un the

PR
o .
_— ' /‘4 bl
™
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5.

6.

(b) Let V be a vector space over a field of characteristic
not equal to 2. Let u, v and w be distinct vectors in V.
Prove that {u, v, w} is linearly independent if and only
{fu+v, utw, v+w} is linearly independent.

(c) The vectors {(2,-3,1), (1, 4,-2), (-8, 12,-4), (1,37,-17),
(-3,-5, 8)} generate R3. Find a subset of this set that is
a basis for R3. .. , (6.5,6.5,6.5)

(a) Let V and W be finite dimensional vector spaces over
a field F and T: V—> W be a linear transformation.
Prove that nullity (T) + rank (T) = dim V.

(b) Let T: R?2 — R3 be defined by T(a, a,) = (a,-a,,
a,, 2a, + a,). Let 3 be the standard ordered basis for R?
and v = {(1,1,0), (0,1,1), (2,2,3)}. Compute [T]%.

(¢) Let V be a vector space and let T: V — V be linear.
Prove that T2=T, if and only if R(T) < N(D).

(6.5,6.5,6.5)

(a) Let V and W be f1n1te dimensional vector spaces over

the same field F. Prove that V is isomor phic to W if and
only if dim V = dim W.

() Let T: R? &5 R3 pe defined by T(x

1 X X5) = (3%, -
2)(3, X

2 3%, + 4x,). Prove that T is invertible and find
T1(x,, ; Xps X,).

P.T.O.
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~
(¢) Let T be the linear Op,erator(

a 2a+b
T[bJ = {a-.?,b] . Let B be the i
for IF’E and ICt B,‘ _ 1 1 F J
'\ ( 120 11]('

@ such that [T],, = Q[1],Q.
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/
Unigue Paper Code T 2351403

Name ol the Paper : Differential Equations - IT (PDE & System of ODI) ’z_"’:_

Name of the Course  : B.Sc. (1) Mathematics ™ T

Semester M Y
Duration : 3 Hours

Maximum Marks .75
(Write your Roll No. on the top immediately on receipt of this question paper.)
All the six questions are compulsory.

Attempt any two parts from each question.

1. (a) Find the partial differential equation arising c‘)u'tnof-_@'hc family.of right circular

cones whose axes coincide with the z-axis: x2 + y2 = (z - ¢)? tan? «.

(b) Definé linear first order, quasi-linear partial differential equations with
example. Give the geometrical inter pretation of the same.

(c) Solve the initial-value problem: 3u, F2u, =0, with u (x, 0)=sinx, , 12y

2. (a) Apply the method of separation of variables u (x, ¥) = {{(x) g(y) to solve the cquation

Uy Fu=uy, u(x, 0) = 4e
(b) Derive twg - dimensional wave equation.

5 2 . .
(¢) Transform the equation X uy, +2xy Uyy + ¥° up =0 into the canonical form and

then find the general solution.

(12)

{\a) Obtain the solution of the Cauchy problem for the nen-homogeneous wave cquation:

_ o Uee = c?uy, + h*(x,t)
With the initial conditions:



Ll(X, U) = f(x)'
u(x,0) = g"(x).

(b) Solve the inttial-value problem:

Uyy + 2Uygy — 3uyy =0,
u(x,0) = sinx,
u, (%, 0) =x.

(c) Determine the solution of the initial boundary-value problem:
Uy = 4y, 0 <x<00,t>0,
u(x, 0) = x50 <x <o,
u(x,0)=0,0€x<w
u(0,t)=0,t=0. (12)

4&1) Solve the initial boundary-value problem by the method of separation of variables:
Upe = €Uy, 0 <x<1,t>0, .
u(x,0) = x(1—x),u(x,0)=0,0<x =1,
u(0,t) = u(1,£) =0,e> 0.

(b) Obitain the solution of the initial boundary-value problem: -
' ' B .ut;k;u,\.-x,_()-'<x7<.1t,t”> 0, -
TR u(x0) = sintx, 0SX ST, L - &
u(0,t) = u(mt) =0,0 <t <o T

(¢) Solve the Cauchy problem for the system:
Uy — Yugy = 0, xeRE> 0,
u(x, 0) = cosx,uy(x, 0) =sin2x forxeR. (13)

Q 3.(a) Use the operator method to find the general solution of the linear system of equations:

dﬁx.;.@i:(-m, EI-’J£4-@—3Jx:+y=2.'—1.

di* i Codrodt

(b) Find the particular solution of the linear system that satisfies the given initial conditions:

ix_—_*éx—‘iy,x(()):.?., %i=x+2y,y(0) =3.

dt '

(2¢¥ ~3¢)isa solution of

() Prove that the ordercd pair of functions defined for all t by

the Homogencous linear system of equations:

dx dy ,
& _sx+2y, —=3x+4y. .
drt e dr PR (13)
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Ql(a) What do vou mem by term “Inventory™? State any five reasons for carrying inventory in

an organization. (7)
(b) Obtain an expression for the EOQ for the deterministic demand. stipply s instantaneous.
lead time is zero. backorders are allowed and are fully backlogged. (8)

Q2(a) Demand for an Hom is constant at 150 units per month. The item can be made at a
constant rate of 3300 units a year. Unit cost is Rs, 100, batch setup cost is Rs, 650 and

. s / . » ) - . B i <veron Ty Rianan
holding cost is 20% of unit cost per year. What is the optimal batch size {or the item? [f

. - . o : ~
production sctup time is 14 days. when should this is started? (N

(b) Find the eptivmar . ~dor quantity for which the price breaks arc as follows:
0 < < 300 £s.100.00

MO <g <7l £5.08.25

T30<y Hs.95.75
The monthly demand for the product is 1300 units. the cost of storage per unit per vear is

’ ¥ < - - 3
20% of the unit cost and the ordering cost is Rs. 150 per order, (8)

L S S



Q3 (1 Derive the i

mizttcal model for Al unit quantiny
allowed. )
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I'\ 5 :

(0 A store avanss 1 mprove the control of 4s stock and |
ABC analvsis,

Records from me ype

. o5 of frem sho
follows: S A“m show th
Item Ne. of Sales Cost (Rs.)

! = 1100

2 P50 14

3 30 530

: il 20

; ! 1020

0 H 150

7 1000 | 20

i H00 30

Pe xf(n m the ABC analysis.

04 Umvn_ the eptimal inventory policy when thete is constraint on:

( ) AR erEvL i entorys
(1) Ligor A
RN PIpen

/-‘——\

Q3(a) Discuss the Qewsboy problem. Formulate cmd derive the single period, discrete and

stochastic demand model.

(b)Y What is materia! reguivement planning (MRP)? What are its advantages and disadvantag

0l

Q6. Explain any three of the (ollowing:

Reorder levelandfReonn :

2) Various Mcthouds ol classifying Inventory

3) Differcnce hotween Deterministic and Stochastic Inventory Models

4) Various cost insvoived in Inventory Control

Jiscounia

~

~hen shorages are not

(7)

lanlin:
i fooking w the possibility of using
€ Current sales and costs as

(8)

———
“h
B

()

(7)



,

[
{ This yuestion paper containg 02 printed pages. ]
Sr. No. of Question Paper / [ 2.3 .
A Roll No.........
Unique Paper Code : 235“2()1
. A 28y Couni, N (2 fmva{ %4 /%"' g
Name of the Course : Erstahile EYUP foeher
DRy ey trer T”‘ff‘“ﬁ"‘"ﬁ"vﬂ-}-M.uhunmigg)
Name of the Paper : Caleulus -
Semester LY
Viiratian: 2 LT = i
Duratloll‘m. 3 Hours Maximum Marks:75
Instructions for Candidates
i 1 Write vour Roll No. on the top- 1mm<.d}atelx on re C"lp of f«n\ question paper
| 2) -\ttempt any rhree pdfl\ of L?L}] section. C ‘
| ‘ -
| I 1
“ SECTION | (6 lf/z X3
| . :
1 .
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\ a. Find a linearization of f{x) = —atg 0.

b. The radivs v of a circle increases from ¢ = 10m to 10.1m . Use d4 10 estimare
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SECTION - I

Attempt any two parts out of the following :

(a) Find the solution of the Cauchy problem

2
u, +xu, = (y—é—xz) , with u(0, y) = exp(y)- (7%2)

pP.T.O.
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2814

(b) Using v = Inu and v = f(x) + g(y), find the Solutigy
the Cauchy problem

i — 2

yul+ x*u? = (xyw)?, with u(x,0) = &2, (7
(c) Find the integral surfaces of the equation uu +y
for .the following initial data: x(s,0)

Y
= S’ Y(S,O) =
u(s,0) = s.

(7

SECTION -11

Attempt any ome part out of the following :

(a) State Conservation Law

and derive the Burge
Equation

>

u, + uu, = vu,

where v is the kinematic viscosity and u(x,t) is the
velocity feld.

(b) Derive the damped wave equation of a string

= 2

: ) yelof
where the damping force is proportional to the

o fOr
. : n
and a is constant. Considering a reStorIJhiw
Proportional to the displacement of a strifé:
the resulting equation is

nt.
utt.""aut’l‘bu=c2 a

b 1S
u,., where

-



| Attempt any two parts out of the following :

' (a) Find the characteristics, characteristic coordinates and
{

. reduce the equation given below to the canonical form :

E l[ u, + xzuw = 0, for x=0. (6)

(b) Use the polar coordinates r and 6 (x=rcosb, ‘

y=rsin 0) to transform the Laplace equation u  +u_ =0

into the polar form

Viu = u_+t %ur +rl2u69 =0. (6)

g8
(¢) Obtain the general solution of the equation given below :

xtu  + 2xyu,, + yzuyy + xyu  + yzuy =0 (6)

SECTICN - III

|
]
|

Attempt any three parts out of the following :

‘ (2) Determine the solution of the Cauchy problem given

below %

Yy=9% =0,xeR, t>0

U(x,0) = cos x, u(x,0) = sin 2x (7)

P.T.O.
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(b) Find the solution of the initial boundary vl f
ly

It
u, = 4uxx, 0<x<I1, t>0, ‘f

u(x,0)=0, 0<x<1,
u,(x,0) = x(1-x), 0<x<1,

w(0,t) =0, u(l,ty=0, t=0. '

(c) Solve the Cauchy problem for the non- homogenep:

wave equation
= w2 "
u, =cu,, + h*(x,t),

with the initial conditions

u(x,0) =f(x),  v,(x,0)=g'(x) (

(d) Solve the characteristic initial- value problem

W3y oy =
Xuxx X uyy ux 0, X;to,

2

u(x,y):f(y) on y——)-<2—=0 for 0<ys2,

~

u(x,y)zg(y) on Y+7—(2"=4 for 2<y<4

where f(2) = g(2).



5
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| SECTION =1V
Artempt any three parts out of the following :

() Discuss the solution of the Heat Conduction Problem
| U:Zkux_\->o<x<l’t>o
u(0,t)=0, 120

u(Z,)=0, t=0

u(x,0) = f{x), 0sx< L. (7)

(b) Solve using the method of separation of variables
u —cu, =0, 0<x<m, t>0,
u(x,0) =sinx, u(x,0) = x* - nx, 0sSX=T,

u(0,t) = u(n,t)=0, t>0. (7)

(c) Determine the solution of
U, = c’u_+ Asinhx, 0<x</ t>0,

- L(x0=0, u(x,00=0, 0=<x</

P\ U(O,t) = h, U(l,t) = k, t>0

! w
“ here h, k and A are constants. (7

‘ p.T.O.
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(d) Find the temperature distribution in a req '
. Of '

The faces are insulated, and the initjg] t len!!‘bu

. . . . . e

distribution is given by x(/ - x). Dera{{
.
u
N
N
S¢

D
(H
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"Attempt any fwo parts from each question:

All questions are compulsory.

Prove that a bounded function f on [a, b] is mtegrable

if and only if for each 8>0 Jad>0 such that :

mesh(P) <3 = U(f, P) - L(f,P) <&,
v partmons P of [a, b]. 6

Show that every continuous function on [a, b] is

integrable. Is the converse true ? Justify. 6

State and prove Intermediate Value Theorem for integrals.
Show, with the help of an example, that the condition

of continuity cannot be relaxed. 6




to

(¢0)

(b)

(c)

(ir)

(ih)

()

(i)

A5

Let /' be a bounded function op la, 5], Defiy i
; b g
Darboux_Integral L I ;
Give an example -of a function / which is

integrable, for which |f] is integrable. 3'
State Fundamental Theorem of Calculus-1j. 7

Let f'be a continuous function on R, and defip -

F) = [ syt for xe R

Show that F is differéntiab]e on R, and
compute F’. 4
‘Deﬁne :

f(x) =[x] on [0, 3]. -

Show that £ is

Define -

integrable, .and evaluate '}

J‘jf(x)dx.. | - 3

|




(@)

(®)

(c)

(h)

2815
Show that
o g ]
f Corodr
0
converges < x>0, ,
Determine Fhe convergence or divergence of -
R
’- : dx
0 eNx 7

In the following, determine the values of for which
the integral converges/diverges. Determine the values

of integrals in case of convergence.
=
i [xTa
1

(if) xdx '. 7

S t— 3

Let {/,} be a sequence.of integrable functions on
la, b] and suppose that {f } converges uniformly on.
[a, b] to /. Show that ‘f is integrable. 6
Let

fo= s

(4 x)”

for x in [0, 1]. Find the point-wise limit £ of the sequence

.} on [0, 1].

3 : ify. 6
Does {/,} converge uniformly to fon [O 117 Justity




()

(a)

(®)

(©)

Show that if 0 < b < 1, then the CO”VCFgcncL.

v

sequence .

. ‘rN

./H :(l'i‘ A,H) L]

for x in R, x>0 is uniform on the interval* [ b
) bm

is not uniform on the interval [0, 1],
§

State and prove Weierstrass M-Test and hence
ine

the uniform convergence of the series -

. - ] ' . »
Sii ik 6

Show that the series of functions -

Z ! s X#0

(I+x")

con
verges uniformly op [a,) for ¢ > 1, but is not

uniformly convergent on (1, <), .

Let £:A '
R, ACR be a bounded function on A

Define upif,
or
M norm || £ I on A. State criterion for




( 5 ) 2815

(;) Given -

LI i x"
I-x n=0 '
L) I2
n
for |x| < 1. Evaluate 2 o : 25

n=l =
(i) Let
f@ =Y, ax"

for |x|<R. If f(x)=s(=x),V|x|<R, then

show that a, = 0 for all odd values of n. 4

b @ If the power series E a,x" has radius of
. n=0

convergence R, then show that series :

o - _ oo n+l
-1 a):x
2 ha,x and E
n=\ - n=0 n+l
also have the radius of convergence R. 4

(i) Show that :

oo xn ‘
UOEDY -y for xeR
n=0 . )

is well-defined. Also show that :

()= f(x), for xeR. : 2.5

P.T.O.
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()

(i1)

4

-
( 6 ) ‘
&)

Detine interval of convergence for 3 Power
S€rje

".
hnd the radius of convergence apq I

mterva] 0&
convergence for the following power Serie . 4

4

o

I:-J
>
b
~
T

State Weierstrass’s Approximation Theoren i

Lad
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Attempt any three parts from each question.
All questions are ‘compulsory. ’

Let R be a ring. Prove that the center of R is a subring

of R. Is Z, a subring of Z,1? . 342=5

Show that a finite integral domain is a field. Give an
tXample of the same. Also. give an example of an infinite

Integral domain which is not a field. 3+1+1=5

P.T.O.
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(b) Using v = Inu and v = f(x) + g(y), find the solutj, ‘7
the Cauchy problem J

y2u 2 + xzuyz = (xyu)?, with u(x,0) = e*,
X
(c) Find the integral surfaces of the equation uy g

for .the following initial data: x(s,0) =s, y(s 0)12
u(s,0) = s. ()

SECTION - 11

2. Attempt any one part out of the following :

(a) State Conservation Law and derive the Burge

Equation \
u, +uu, = vu,,

where v is the kinematic viscosity and u(x,t) is the fly

velocity field. : (

(b) Derive the damped wave equation of a string .

= 2
utt + aut C uxx’

where the damping force is proportional to the velo%!
and a is constant, Considering a restoring for¢

proportional to the displacement of a string, show th
the resulting equation is

(6

«~> Where b is a constant. !

e

u, + au, + bu = ¢y
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§14

?_ Attempt a0y two parts out of the following :

(s) Find the characteristics, characteristic coordinates ang
reduce the equation given below to the canonical form -

by = -
u, XUy, 0, for x=0. (6)

(b) Use the polar coordinates r and 0 (x=rcos0,
y=rsin 0) to transform the Laplace equationuy_ + v, =0
into the polar form

1

1
Viu = u, + —u +5u,=0. | (6)
rr

(c) Obtain the general solution of the equation given below :

2 2 =
x'u,, + 2xyu  + yru, + xyu, + yu, = 0 (6)

SECTICN —III

Attempt any three parts out of the following:

(2) Determine the solution of the Cauchy problem given
below :
Uy—=%u, _=0,xeR, t>0

u(x,0) = cos x, u,(x,0) = sin 2x (7

p.T.O.
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§

(b) Find the solution of the initial boundary- value Probley,

4

utt= 4ux;;= 0<X<1’ t>0’
u(x,0) =0, 0<xs1,
u,(x,0) = x(1-x), 0<x<1,

u(0,t) =0, u(l,t)=0, t=0. ()

(c) Solve the Cauchy problem for the non- homogenegy,

wave equation

s A2 ¥
u, = c’u, +h'(x,t),

with the initial conditions
u(x,0) =f(x), u,(x,0) = g"(x) (0

(d) Solve the characteristic initial- value problem

— %3 =
X, —xu, —u, =0, x=0,

2

u(x,y)=£(y) on'y—zz—=0 for 0<y<2,

u(x,y)=g(y) on y+§=4 for 2<y<4,

where f(2) = 2(2). (7]
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SECTION -1V

Attempt any three parts out of the following :

Discuss the solution of the Heat Conduction Problem

(a)

ut= kuxx, O<X<l, t>0

u(0,t)=0, t2 0
u(l,t)=0, t=0
u(x,0) = f{x), 0 <x=<1. (7)

(b) Solve using the method of separation of variables
u, —clu =0, 0<x<m, t>0,
u(x,0) =sinx, u(x,0) = x? — nx, 0<x<m,

u(0,t) = u(n,t)=0, t>0. (7)

| () Determine the solution of

U, = clu_+ Asinhx, 0<x</[, t>0,

u,(x,0) = 0. u,(x,0) =0, | 0<x<],

u0,0) = h, u(lt)=k, t>0

Where h, k and A are constants. (7)

P.T.O.
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(d) Find the temperature distribution in a rod of le

L QY
The faces are insulated, and the initial tempe "
. ra!’
distribution is given by x(/ - x).
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L (a) Prove that a bounded function f on [a, b] is integrable
if and only if for each 8>/0,_Ela8>0 suIch that :

mesh(P) <8 = U(f, P) - L(f, P) <Eg,

Y partitions P of [a, b]. : 6
®)  Show that every continuous function on [a, b] is
integrable. Is the converse true ? Justify. 6

State and prove Intermediate Value Theorem for integrals.

Show, with the help of an example, that the condition

L 6
of continuity cannot be relaxed.

j ' P.T.O.




(@

(b)

(©)

(41)

(if)

(id)

‘ Define :

Let / be a bounded function op [

Darboux Integral jh /.

Give an example -of a function S Whigh :
Is

Dot

integrable, for which |f] is integrable
State Fundamental Theorem of Calculus.jj

Let_ f be a continuous function on R, and define -

- x+] -
F(x)= " f()dt for xeR
Show that F is differentiable on R, and

compute F" - 4

 fG)=[x] on [0, 3]

Show that. f is in‘tegrable,‘_and evaluate

[} e
Define :; |
g:[0, 2] — [0, 4] as g(x)=x""

Let :

3.

3

-] 3
= ;—[,—,2.
P {0,2, 2‘}

Find U(g, P).



(a)

(b)

)

(a)

b

( 3 )
2815
Show that :
Jm et dr
0
converges & x>0 . .

Determine the convergence or divergence of :

]
dx
PN o 7

In the following, determine the values of r for which

o— 3

the integral converges/diverges. Determine the values

of integrals in case of convergence.

@ |
|

'(n‘) [ x"ax R | A
) |

Let {f,} be a sequence of integrable functions on

la, b] and 'sup_pose that {f,} converges uniformly on.

[a, b] to £ Show that f is integrable. 6
Let
|
In= (1+x)"

for x in [0, 1]. Find the point-wise limit /" of the sequence
.} on [0, 1].

: - 9 Justify. 6
Does {f} converge uniformly to fOON [0, 1]

P.T.O.
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Show that if 0 < & < L. then the convergence of g, !
A lgit [+

n

.

(I=x7)"
for x in R.x >0 is uniform on the interval [0, b], by
is not uniform on the interval [0. I]. 6

State and prove Weierstrass M-Test and hence examine

the uniform convergence of the series

2_ (T_ﬂ)me 6

Show that the series of functions

! 1
Z ([_+x—"7):x¢0’

converges uniformly on [a, ) for ¢ > 1, but is not

uniformly convergent on (I, ). 6

Let f:A—> R, ACR be a bounded function on A
Define uniform norm Il ]l on A. State critefion for
uniform convergence of a sequence of bounded

functions using uniform norm and hence examine '

uniform convergence the sequence : -

5 =x"; xel0,1].

-




(@)

(b)

(i)

(if)

(0)

(i)

2815
Given :
I
.l_x n=0 ’
for |x| < 1. Evaluate Z,l YR 25

Let
fx)=), ax"

for |x|<R. If f(x)y=f(-x),V[x|<R, then

show that a, = 0 for all odd values of n. 4

' : n . .
If the power series 2 a,X" has radius of
: n=0

convergence R, then show that series :

also have the radius of convergence R. 4

Show that :
oo xH ’
)=, —y for xeR.
n=0 e

is well-defined. Also show that :

2.5

)= fi(x), for X€ R.
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|
( 0 ) |

%
@ Deline inters al of convergence for g POW; Lf
Find the radius ol convergence and ingml -

.n

(}

comvergence for the following power sy, |
\1,! ~ \_H
Y o= ¥ = J
Y L z \
- n n=t M

(i) State Weierstrass’s Approximation Theorem,
\
X
)
/
|
\
6 4
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the Paper :  C10-Ring Theor and Linear

Algebra-1

Anempr any r/ree pars from each quaston.

A/l guestions are compulson
Let R be a ring. Prove that the center of R is a subring
of R. Is Z; a subring of Z;5 ? 357=)
Show that a finite integral domain is a field. Give an

¢xample of the same. Also. give an example of an infinite

3+

imegral domain which is not a field.

P.TO.



(o) .

(@)

(2)

()

(©

(d)

¥

(2)

_ ith dec 23'6
Let n be an INteger with decimal representy, ‘
On

U, Gy - O G
Prove that # 1S divisible by 9 if and only i .

a,+ a, 4 s CZI.+ a,

is divisible by 9. . ;

~ Show that a non-zero idempotent cannot be nilpotg,|

Find all the idempotent. and nilpotent elements of y,

ring Zy. 243

How many elements are in R = Z[i]/(2—i). Give

reasons for your answer. §

Let R be the ring of continuous functions from R b

R. Show that :

A-(feRIFO -0 -
is a maximal ideal,of R ' 3 5
Define a principal ideallcli'omain and show that Z is ?
principal ideal domain, | . 4475

Determine al] ring homomorphisms from Z;; to

)




()

@)

()

(a)

T of S such that T is a basis of V.

(3) 2816
prove that union of two subspaces of a vector space

is a subspace if and only if one of the subspace is

contained in the other. .

Show that for a subset W of a vector space V, W

' span (W) if and only if W is a subspace of V.5

Check whether, the subset :

S = {ls ]a 2, 4)9 (2’ —1> —Sa 2)a (l, _]"_4> O)?
2,1, 1, 6) of R4 is linearly dependent or linearly

independent. 5

Suppose that V be a vector space over a field F and

let S = {x,, X, ..., X,} be a linearly independent subset

of V. Further, let x ¢ V be such that x ¢ S then:
Sl = {xl, xl, xz, seey xn‘}

is linearly dependent if and only if x e span(S). 5.

Let S be a finite subset of vector space V such that

V = span(S). Then, prove that there exists a subset



v

(4)

(h) Let b {og, Ugn oo v,} bea subset of vector Space

-7
e VU

over F. Then , [b forms 2 basis for V if and only
if

cvery clement of Vocan be expressed uniquely 4
2

lincar combination of clements of B. ;

(¢) Find bases for the following subspace of RS -
W, = {(ay, ay, 3 Ly as} € R’ :a, - a3 — a4 =0} ang

W, = {(ay, ag, U3, Uy ag) € R®:a, =ay3 =a, and
ay + as = 0},
What are the dimensions of W, and W, 7 22]

()  Extend the set S = {1, 1, 0)} to form two different bases
of R7. 2525

(«) Let V and W be vector spaces and T:V —» Whe i

a linear {ransformation.

if B=lvy, Vg .r Uyl 152 basis for V, then prove that :3
R(T) = span (T(B)) = span (T(v,), T(w,), ..., T,

(b))  Let T:R2 —» R? be defined by :

T(xl, xz) = (xl - xz, xl, 2x1 + xz) .
Let B be the standard ordered basis for R? and :

y ={(1,1,0),0,1,1),(2,2,3)}

Wn

Compute [TI§.



(5) 2816
@ Let'Vs W and Z be vector spaces and let T : v -
wand U : W — Z be linear transformations -

(/)  Prove that if UT is one-to-one, then T ijs one-

to-one.

(i) 'Provg that if UT is onto, then U is onto. 2.5.2.5

(d) Let:
13 1 4 1 1 1
A=|1 13 4 jand B=4| 1|, |-1], {1

4 4 10 -2 0 1

be an ordered basis of R3. Then find [L, ]B and also
find an invertible matrix Q such that.[L, ], = Q™ AQ,

where L, is a left-multiplication transformation. 5
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[ (a) Definé a denumerable set. Show that the set Z of all

Integers is denumerable. (7.5)

P.T.O.




2744 2 |
f
(b) Define jsupremum and mflmum. of. a non empt, sub";‘ (‘n)'
of R. Find the supremum and infimum of each Qfs 1
following sets. %
=13
(1) Az{l-—( ) :neN}
’ j
i B—{l'neN} (0)]
(1) n (
(¢) (i) For any two real numbers x and y prove that
|x+y| < |x| + |y| : 0

2.

:

(ii) Define cluster point of a set A< R. Show th
the finite set A = {1,2} has no cluster points.

¢
(a) Use the definition of the limit of a sequence to sty b
that
) lim[3n+2]=3
e\ n+l

(if) lim[ 1 ]=0 (4




(b) State Monotone Convergence Thoorem, [lenee |
‘ 'O Prove

that the sequence (x,) defined by

X =1’ Xant = \’2x“a for ne N

is convergent. (7.5)
' (c) Define Cauchy sequence. Show that the sequence

(xn) =<1+(—1)n> is not a Cauchy sequence. (7.5)

(a) If the series Zan converges, then prove that
=]

lima_=0. Is the converse true ? Justify. (6.5)

n—wx

(b) Show that the series ZI'" converges if and only if

n=l
Ir!<1 ) ((‘\S)

- (¢) State limit comparison test for positive torm series: lest

the convergence of the following serios :

l','l‘\(\



— ~

2744

- |
0 2o

nln

o0

1
(ii) > Jorl

n=l

4. (a) Define an absolutely convergent and a condition

convergent series. Prove that every absolut

convergent series in R 1

(b) State Ratio test and hence prove that the series Zj
l X

is convergent.

(c) Test the convergence and absolute convergence of |

following series :

() Z( 1)n+l

n=l n +1

n+l

(ii) Z l

n=}

is also convergent. i

"
(9

/A

=




th

44
. of the power series
d the cadius of convergence of the power
(a) Fln
o (5)
Z..-——-—*.
£+ (2n)!

ive the power series expansion for f(x) =sinX.

p) Der
& (5)

(c) Prove the identity
C(x+y) = C(x)C(y) - S(x) S(y) for all x,y €R

where S(x) and C(x) denote the sine and cosine

functions respectively. (5)

(2) Determine the interval of convergence of the power

series Z‘% Also check the convergence at the end
Points of the interval. ()
(b) State 'ntegration theorem of power serjes. Show by
lntegratmg the serles for I_-i_x that if [x| <1, then
‘°g(‘*>f)=:2;lﬂigixn . (5)

Pot.C),




2744 6

(c) Define exponential function E(x) as a sum Of o
. 0
series. Find the domain of E(x) and show that !

E(x+y) = E(x).E(y), for all x, y e R.
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~ There arc three sections in this question paper.
All questions are compulsofy.
Attempt any two parts from each question.
Section |
L () Let T be the sphere defined as :

§

Z=4{n C)GR3'&2+n2+(C—lz=}-
) el = T2 T4

Let 3 be a circle on S and let T be the corresponding

set in C. Prove that :
() Tis a line if S’ contains (0, 0, 1) and

() T is a circle if S does not contain (¢, 0, 1). 9

P.T.0.




(b)

(@

(d)

relation :
LY
=1 = |
SO P
I TU
ny |Argz—-—=—
(ll) 14 ) 9 ¢

!]33

Determine the set whose points satisfy the foll
QWir-

Sketch these sets and determine which of these st

are region. Justify your answer.

Find the radius of convergence of the. following pows

~agf]

wd

series .
(I') Z [l-}-(—l)" " zn . Z
n=0 : '
. Z_ ' " . 1
& nlz |
i) 2 — < !
n=l . N

If the function f is differentiable at a point z =X +if
prove that partial derivatives 7/, and j;, exist at (% J

: ok
and satisfy the Cauchy-Riemann equations f, = ifi

‘ | . o
the converse true 9 Justify your answer. 1




o
b

R

o) Shom that

() the functions /(D=3 and 5(z)= Re - are not

differentiable at any point of C.

() the function £(2) =7 +i3? is differentiable at

all points on the line » = x. but is nowhere

analytic. 343
(¢) Find all solutions of :
M e =1+/ and
(i) sinc=2. g
Section 11
@ () Show that : 4
[ =0 it n#-l
¢
= 2ni it n=-1
where C is the curve given by :
~(r)=Re"; 01 <2m.
. 2
(iNn Evaluate
J- sm(‘:) &
|2=1 :“
P.T.O.



(h)

(c)

(a}

{cy

~~
I
L

hi33
Suppose C:z(f) ;1€ [a. 6] is a smooth Clrye :
' nd d)

¥

I thepe ...
an analyiic function F on C such that f(z)=

is a continuous complex functicn on ¢,

then prove that
[ £G) d = F2(8)) - Fz(ay.

State and prove M-L formula.

i) Find the Tayior's series expansion of & abouyt any

point ¢,

P

- 48

that an odd entire function has ori!y

’

Ierms in its power serjes gXpansion aboyg the

5
1
()  State Cauchy integral Formula for entire
functions, 2
(1} Suppose 1 is entire and | f‘(z}}élzi, vz, Show(
thai ‘ 4
F(2) =g+ 2 with lbls;l;. '4.
“ {
State

and prove the Liouvifie's Theorem. 6



o ————

‘n

()

(c)

{(a)

L]

SRR

-

)

Section 11

Suppose that a function 7 is analytic in a region D
and that 7(z.)=0 where (Z,) is a sequence of

distinct poirts and I, = 1, €D. Then prove tha

f£=01n D. -
Find the Laurent expression for :
S S
0 Ta-o about - = 0 2 s
-+1)

¢ '(——_—)— about - = 0 95
. 1 .

Uﬁ) _2_4 about - = 2 24

Show that the bilinear transformation :

az+o

ad —bec#0C

2

f(z)=

cc+d

is a l-1 mapping of the Riemann sphere ORtd

itself. 7.5
() Find the fundamental period of ¢03 and
1+1

sin 27x -

P.T.O.



( 6 ) A

Iy |
(iy Are the following functions fx) assum: '
’ ing
to be periodic of period 21, even, ogq &f
' ne;

ith

even nor odd 7 4 i\'ﬁ'!
1 1

(y S)=x+x ﬁ
"’ !‘f

!Los—-— 0<x :-:1;)- ﬂJ

@ [flx)= J B , igf
{ 0 és </ f

(b) Find.the Fouricr series of : 6(}
J--k, if—mt<x<0 ]
OF &
|k if0<x<m |
() Find the Fourier cosine and sine series of the
|
function §
{ f) L
—-—-\.' if 0< .1 < "2"
*‘c’.ﬂm
VALY, (L . ,fL r<L'
{ L :
530
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Attempt any fwo parts from eacﬁ question.
All cjuestions are compulsory.
Each part of questions 1, 2 and 3 carries 6 mark,s‘ and

eacﬁ part of question§ 4, 'S and 6 carries 6.5 marks.

(@) Determine the number of cyclic subgfodps of order 10
i in Ziy, @ Z,s |
- ®  Show that D, (the Dihedral group of order 8) cannet
be wriﬁen as an internal direct product‘ of two of its

Proper subgroups.

P.T.O.




(©)

(@

©®)

©

(@)

- ®

. it transitive ?
- prove that :

- dividing |G|, then any subgroup of index p is

1

| iy
Let G and H be finite cyclic groups. Proye that G g .

is cyclic if and only if :
- ged(|GLIH]) =1.

Let G be a group acting on itself by Ieﬂ mu“ {

plication. Find kemel of this action. Is it falthful ? s

For G = S; and a subgroup A of G such that . |

A = {1, 123), (132)}.

Cg(A) = A and Ng(A) = |

If G is a finite grdup and p is the smallest prime

normal.

State the class equation for a finite group..Ve!‘if)’ it for

Qg (Quaternion group) and Dé (the Dihedral group of
order 8). | |

. | L
Prove that the two elements of S, are conjugate if 4

only if they .have the same cycle type.




(®)

(©

¢ 23 1134

Let G be a group of order 12. Show that either

G has a normal Sylow 3-su5group or G is iéomorphic

to Ay

State and prove the index theorem for a finite group

Hence or otherwise show that there is no simple group

of order 216.

Let T be a self adjoint operator on a finite dimensional

inner product space V. Prove that for all :

xe V.|| T ) ix] = IT I +IxIF

Deduce that T —1il is invertible and that :

(T —i)7'  =(T+ int.

Let T be an.orthogonal operator on R2 and let
A =[Tly, where B is- the standard ordered basis for

actly one of the following conditions

R2. Show that eX

_is satisfied :

() T is a rotation and det (A) = 1

() Tis a reﬂéction about 2 liné through the origin

and det(a) = -1
p.T.O.



(a)

(6)

(©)

Find new coordinates X and Y so thy the
q

Tatj;

form : x’—2xv+ )’ can be written as -
MXE+ A YR
If V is the space of all polynomials of degree less
than

or equal to n over a field F, prove that the differentiy
ti

operator on V is nilpotent.

Let T be the linear operator on R3 which s represente

in the standard ordered basis by the matrix -

2 0 0]
1 2 0
0 0 3]

Let W be the null s;pace of T — 2I. Prove that W has

no complementary T-invariant subspace.

~Let T be a linear operator on R3 which is represented

in the standard ordered basis by the matrix :

6 -3 2]
4 =] =B

o -5 =3

~



1134
() Express the minimal polynomial p for T in the form

p = Py Py Where p, and P, are monic ireducible

over the field of real numbers,

iy Let W, be the null space of p".(T). Find bases B,
for the spaces W, and W,. If T, is the operator
induced on W, by T, find the matrix of T, in the
basis ;.

b) Define Jordan .f_on'n of a square marix. If A is é complex
5x5 matrix with characteristic polynomial :

| F()=(x=2)" (x+7)%,

find all the possible Jorda}\ forms_ for A.

© Let V be an n-dimensional w.vector space, and 1ctr’l"

be a linear operator on V. Suppo.se 'thz;t T :s

diagoqalizable :

. () IfThasa ‘cyciic vector, show that T has » distinct

characteristic values.




(6 ) i
1134
(i) W T has n distinct characteristic vajy..
e
V). Voo eeeee v V4 ’
, o -y i
is a basis of -characteristic vector for T
. ' shﬂww 2l
that : 4
2
V=Y, +Vy tan +v,
is a ¢ ic g
a cyclic vector for T. &
o
fpe
L
| 730
1134 6
4
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Do any two' parts from each question.

Section I

L (@ Prove that two finite ordered sets. P and Q are order

isomoi'phic if and only if they can be drawn with the

identical diagrams. 6
(b) Draw the .diagrams of" ordgred sets
2x3,203, 10391
where n denotes the chain 0<l<""<n—‘l " ﬁé

" is the anti-chain for the



( 2 ) 1

3

i

P= ) wi
(©(S),c) with [S|>1,Q=2 ang (U
'. =t
U=S8 and 8(U)=0 i |
([‘I)_O if U#S where £Q) s
{he

power set of S consisting of all subsets of §
o

(a Let
) (L, v, A) be a non-empty set equipped with tw,

bin s . . F . .
ary operations which satisfy associative, commutaive

idempotency and absorption laws. Define a relation ‘‘}

on L by a<bif and only if anb=a. Pr{wetha‘3

[

(L,S) is 2 lattice ordered set.

() If <8 defined on any subset of No=NU
n then shov that f

m<n if and only if 7 divides

i
|
i

- ordered subset

| .
Q = {1 2! 4,5, 6 12, 20, 30, 60}
| ging®
., prw ?
Jattice-
' <) doe ot form 2 b
Of (NO’ ) 4 Q Sucn [l]ﬂt a\f |
€

of Q and'ﬁﬁd elements a,b,¢s



©

(a)

| distributive.

3
( ) 1135

Let L be a lattice. Prove that the following
are.

equivalent :

(/ L is a chain.

(i) Every non-empty subset of L is a sublattice.

(iii) Every two element subsét of L is .';l sublattice. 6%
Section l!

Define modular and distributive lattices. Use M; — Nj

_theorem to find if the following lattice is modular or

6

p.T.O.



(h)

(c)

(a)

(b)

(©)

Find the disjunctive normal form of : 6

Pl 50 %3) = x(x, +X3)" T (x,xy + )X

Find all the prime implicants of :

'z +x'yz'+ xpz' + xyz
and form the corresponding prime implicant table. 6
() In a Boolean algebra B, show that ¥ x, yeB
YSyexay'=0ex'vy=1 @A‘Ay

=xXexvy=y 3V

(i) Show that (B, ged, lem) is a Boolean algebra for

the set B of all positive divisors of 30. 3
Use ;
S¢ a Karnaugh map diagram to simplify :
(% X)) (x, + X;) + X)1X5X;5 . 6

Draw th
€ s : 1
ymbolic representation of the circuit giver
by :

p‘:_(x + LAV
1) (x : ' '
30 (% + (x, +x,) (x; +x3))-

.

-

2 o Kbt il
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Section II]

(@ () Find the degree sequence for (G, Verify that the
sum of the degrees of the Vertices is an evep
number ? Which vertices are even ? Which are

odd ? ;

J'\ —0
e Vs
v2 65 V3 6
G

| w pictures of
(i a graph. Draw pl
(i) Define a subgraph of a gr e

' ,G\{u
the subgraphs G\ {e}, G \ {v} 3

s :

P.TO.




H3e

| ~tarmine whether the graph below jg Rin. .
, Determine whet s ' Slparny
Give the bipartition sets or explain why the - ..

J .

O———C

wﬂ

(if) Define isomorphism of graphs. Also label the

graphs so as to show ap isomorphism. 3

Or 4, Justi |
lustify your answer. S'j'

Why can’ ' ’§
Tt there eXist a graph whose degfﬁfy
e

443,21 9 praw a g

4’ 3: 2, 2, 1.

Sequence is it

tegree *®Quence il



e L e -

- — — o
I ,P:' - r———

( ] ) -
’ 1135

) Define a Hamiltonian graph. Is the following graph

Hamiltonian ? Is it Euclidean ? Explain your answer. 6'%

(b . .
(])  Find the adjacency matrices A; and A, of the graphs
G, and G, shown below. Find a permutation matrix P

such that A, = PA,PT. | 5%

V
] v4 ul 21'3

QC O O\O

0; ~ =

v, vy (;2 iy és
G l GZ

p.T.O.



H3s

hortest path from A O F. Write steps, 6
a s ‘

1135
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All questions are compulsory.

Attempt any fwo parts from each question.

Question Nos. .1 to 5 each part carries 6% marks

L. (a)

and in question 6 each part carries 5 marks.

Determine all solutions in the integers of the Diophantine

equations 2,

36x + 72y = 40.

P.T.O.



)

(©)

(a)

()

(©)

(a)

State and

—
38
—

Find the remainder obtained upon dividing the
Sum .

l!+2!+3!+ ......

by 12.

Solve the linear congruence :

17x = 9mod(276).

prove Wilson’s theorem.

If p and‘q are distinct primes, prove t.hat ;
pi+ gr~t= I(mod pg).

Using Wilson’s theorem prove that for any odq

prime p :

(p=-1y -

Let » be a primitive root of the odd prime P. Then

prove the following :

() | Ifp= ‘
p =1 (mod 4), then —r is also a primitive root
of p.
(i 1If = 4
P = .3 (mod 4), then -r has ordef

{p - DH2.



—

=

(30 S

,,,,,, o sty is a reduced set of residues modulo

a, + C - t gy, = 0 (mod n), for n > 2.

cor k > 3, show that the integer 2% has no primitive
[0OtS.

State and prove Euler’s theorem‘.

Find the order of 3 and 5 modulo 17.

Define Euler's Phi-function. For n > 2, show that ®(n)

is an even integer.

Evaluate the following Legendre symbols (71/73), -

(29/53),

Find quadratic residues of 13.

Show that 3 is'a quadratic residue of 23, but a non-

residue of '31.
Using the linear cipher :

C = 5P + 1] (mod 26),

*ICTypt the message CRYPTOGRAPHY.

P.TO.
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(b)

(c)

Use the Hill’s cipher
C,=2ph + 3P, (mod 26)
C, = 5P + 8P, (mod 26)

to encrypt the message BUY Now

Encrypt the message REUTRN HOME i

Cipher.
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Instructions for Candidates

I.

Write your Roll No. on the
this question paper.

All questions are compulsory.

Attempt any two parts from each question.

(@) If D is ap integral domain, then prove that D[x] is an
integral domain.

(®) Let R pe a4 commutative ring. Show that R[x] has a
Subring isomorphic to R,

. Ly, x N

() Let f(x) = x3 + 2x + 4 and g(x) = 3x + 2 ml'fisdlin]g

Determine the quotient and remainder upon <1(666)
10 vy g0,

P.T.0.
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| 3 ""'l 0

| ©) Is A= 0 2 0 di;\gonalizablc 1 (6'4,6%,6%2)
| 1 -1 2

{‘ 5. (a) Prove that in an inner product space V, ||x+y|| < [|x]]

\ -

+ iv]l for all x, ¥ & V: Verify the above inequality for
= (2,1+1,1) and y=(2-1,2,1+2i) e C°.

(b) Let V be an inner product space. Let S be orthogonal
subset of V consisting of nonzero vectors. Prove that S
is linearly independent.

(e)Let W, and W, be subspaces of finite dimensional inner
product space V. Prove that

® (W, +W,) =waws

@ (W,AW,)" = wt+wt (6,6,6)

(3) For the data {(-1, 1), (0, 2), (1, 2), (2,5)}, find a linear

function of best fit using the least square approximation.
Also, find the érror E.

b :
(b) Let T be a linear operator on a finite dimensional complex
i

oher product space V. Prove that T is normal < there

e
Xists an orthonormal basis for V consisting of eigen
vectors of T.

P.T.O.
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2. (a) State and prove GauSS’SI
n‘la_

(b) Show that 1 — iis lrfeduclbl
In z”

(c) In an Integral Domain, Prove ¢,
is an irreducible element, 1y

3. (a) For the function f defineg 0N 2 vey,
if £ is a linear functiona] where

Vv = R? f(x,y) = (2x, 4y).

(b) For the vector space V and it by,
formula for vectors of the dual bag

v =R% B = {(1,0,1), (12,1, 01

(c) Define f € (R%)* by f(x,y) = Ix+
by T(x,y) = (3x + 2y, x). Computeﬂ{

4. (a) Let T be the linear operator Ot
T(f(x)) = f'(x). Let W be thel
generated by x% Is W a T-invariant &

o0
(b) Let T be a linear operator 002 fmli
space V. Let p(t) be the nununc'tl;J B
]
that A is an eigen value of T1

jstic P
Hence, show that the character!

the 5
minimal polynomial of T have
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(c) Let V be a fipje din i
over F and g. Vs bzloﬁal\{j
prove that there eXists 4 ) I“’j’f
g =(X%y) V x ey q“”f
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What light do the terracotta figuriness from Mokher:
" ] . nJ o'dal'o Ihrn.. '
on the Harappan civilizatiqn ?

el A W g T e 7oy
. _ _ o
- Tt ¥ 7 '

Analyse the memorial stones found from different parts of 5oy,

|
India. |

<farey ea & AR A T TR T
WOl g - | |
| D..is_cuss the different types of male and fémalé characters &

dépicted in Bharatamuni’s. Natyashastra.
- et e TR % fai fafie T 3 T
s Wﬁﬁ’cﬂ aﬂha"fm G
. How women have been portt"ayed' in _KﬁlidaS'a’S Abhij"aﬁ'

shakuntalam ?




¢ 3 ) 6514

ma could nbt prove himself to be a-good friend or 3 good
Ka

wé_rr jor. Elaborate. | |
o s T T T, 7
fog IR -TH | fa=r ﬁﬁrq |
; -Describe wc';men and patriarchy in the -Tﬁmil fold songs.:
' ofs i 3 el T g w1 o # |
7 Write an ‘essay on ‘Pathur Nataraja’.
R azw.’ ® T ey ﬁf@q |
& Write short notes on any two
() Megl{dutam .
(b)  Jataka literature .

. ©  Vishwakarma Craftsmen of miedieval South India

@ Sangam Literature.

P.T.O.
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Note :— - Answers. may be written either in English or in Hindi;
but the same medium should be used throughout the

_paper. !
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Attempt -a‘my. four questions.
AR All ﬁﬁestions carry equal marks.
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(2)
ST A
What was the naturc of relationship betwee 6 5
‘rl r"f}
i f,
clown in south Indian myth and poctry
F’fmr A T faaET S w5 me’
’fi

a:" Jqﬁ].fl—q irFJJH H'FIIJ, F:\'_'?”]]. T[TI‘ “g?:’ ?

How is popular Shiaism reflected in Awadh 4 4 Simil
T Similay 7]

4

the way it is practised in Iran ?

sy | Rl o v R wEm awin oy s
TN AT W H o yefed B2

Bhakti was not a part of the ‘lower-class’ ethos in medieval South

India. Do you agrec ?

|
werRTE e fe Ra #oufR dad B e @

€ SieH Heg JE a1 # e gedd ¥ 2

Explain with examples how gender bias is reflected in Urdu

ghazal. What is the basic difference between rekhta and

rekhti ?

W T b fe 9 9 b e s & 2 RO
: . |

S WHERT T R Yt § genm e A

. in the
In what ways is the guru-shishya parampard reflected in ¢

adab of musicijans ?

m%mﬁg—mwmmm
a?ﬂ'%‘?
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¥ Discuss the theme of love in Qutban’s Mrigawati.
‘ ;
Wﬁmﬁﬁﬂaﬁ STEYRON <] AT Hif¥ |
] Discuss the salient features of Mughal painting during the region

of Shah Jahan. _

el & e # A fowmen # vEe e
o fEeR W@
g,  Write short notes on any Qvo' of the following :

i

(@ Bitbal

() Alwar Saints

). (¢  ‘Others’ in Sanskrit literature
(@  Portuguese in Calicut. |
et # @ fredl @ T S feh e ;
@ e | |
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O e wfe & T
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Note :—

Answers may be written ¢ither in English or in Hindi;

but the same medium should be used throughout the
paper.

Attempt any four questions,

All questions Carry equal marks.
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various isstes related to the game of Crickeq L
dUr'
n

o?

Discuss the

thc' colonial times.
SR FE B SR TR H fede 3 .
w2 fafv fedl &1 faEEAT wifSu

Discuss the themes of some of the popular films of the '§4Os

and 1950s. |
1940@1950%@@':3@@5@;%%
foodt t forereA WITT

In what ways is the ‘National Museum® important to the Indian

nation ?
R i pRES WW,FR‘WWWW'
2 » |
What does ‘Amar. Jiban™ tell us about the lives of Indian

women in the 19th century ?

S N i A L U
& gau § T SRl € 7

Discuss the significance of oral traditions in formulating @

sense of our cultural past ?
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cuss how traditional Indian music hag changed in ap
D1sCl

cncou.mcr with modern technologics 9 |
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What have been the thgmcs relevant 1o hation-building that
have been expressed in calendar art 2
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rique Paper Code . 62351201 GC-4
yame of the Paper . Algebra
Name of the Course : B.A. (Prog.) Discipline Course

Semester |

Duration : 3 Hours Maximum Marks : 75

]
’(Ww‘te your Roll No. on the top immediately on receipt of this question paper.)

Attempt any fwo parts from each question.

L (@ Prove that the set V of all ordered triples of real numbers

of the form (x, y, 0) under the operations ® and © defined

by :
C (o, O E,y,0)=x+x,y+,0) '

¢ O (v, 0= (x o0

forms a vector space over R. .
P.T.O.




]

©

(a)

()

to its normal form and hence determine its rank. 6%
Verify that the matrix 3
2 -1 1]
A=|-1 2 -1
1 -1 2
satisfies its characteristic equation and hence obtal"
‘ 62

( 2) 1
%,

[et V bed vector space With operators @ j, d

W bea non-empty subset of V. Prove that W ig asg b. L 7
u Spac
8

of V if and only if the following conditions holg

If u, v are Vectors in W, then u @ v s ; .
n

()
Gy 1Ife is any real number and u is any vector j, W
then ¢ © u is in W. ’

6

Define basis of a vector space V. Check whether the g ;

(@3,2,2), 2 1), (0, 1, 0)} forms basis for R 9 §

Reduce the matrix :

Al




2002
o Solve the system of linear equations : 6%
x =3y +z=-l
2x+y -4z =]
6x — 7y + 8z =
1 @ If

coso, + 2¢os + 3cosy = 0 = sinaw + 2sinB + Isiny,

prove that :

cos3a + 8cos3f + 27cos3y = 18cos(a. + B + )

sin3o + 8sin3B + 27sin3y = '185in(oc + B+ ). : ‘6
(6) Prox./e that ;- 6
tan 5 — Stan6 — lOtan36‘+ tan> 6
I —10tan 6 + tan* ©
@ Sum the series
CosOsing + cos20sin20 + ....... + c0s"0sinnb,
Where § % g | : 6

P.T.O.




(a)

(h)

(c)

(a)

4a

Find the rational roots of the equatjon -

o g - 49¢ - 30 = 0.

Solve the equation :

the roots being in G.Pp.

If o, B. ¥, be the roots of the equation :

o+l s gx + r =0, (r = 0),
find the valye of :
D 3B+ y)

(i) Fo2,

‘ “- . - nce
Let 1 be 4 POsitive integer. Prove that the congr

class la)

if(a, n) = q,

- - - - 4 1 d Onld“
» has a multiplicative inverse in Z, if a7

6

—




2117

onsider the following permutatione in < .
() Consl £ P ations in 57 0/

Compute the following products -
h tvlot

(i) o,

() Prove that the set Q" of all positive rational numbers is
an abelian group under the binar‘y ‘Operation * defined
by « * p = -@ 672
3 :
@ LetG = GL,(R). Prove that :

- 6
I3'a subgroup of G.

P.T.O.
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)

(c)

. ¥
Prove that the set S = {0, 2, 4} i5 4 S‘jbring 4
OF't

g rir

Z, of integers modulo 6.

f

Prove that the rigid motions of an-equilatery) .
Fiang,

yields the -group S.
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. Name of the Course  :  B.A. (Prog,) Mathematics
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onthe top imhediafe{v on rec'efp.f of this question paper.)
This question paper has six questions in all.
Attempt any fwo parts from each question.
All questions are compulsory.
Marks are indicated against each part of the questions.
L @  Which of the following sets are bounded below. which
| are bounded above and which are neither bounded

below nor bounded above,

(’) {"‘1,"“2,"'3, '-4, cesnsnnedy T Hy i, } )

W) {-1,2,-3.4, . ,(=)"n, ......}
34 - n+1)

Ti 2,—‘-,__, --------- L3 —— 9 memee 0y }

(i) { 2’3 ( p

W) 3,323 L

P.T.O.



()

©

(a)

(6)

(©)

(2 |

3y

1 1 i |

V) {I’E’?’ ......... » o } F
o1 (-1)" =

(w) {‘-,_2—-’—-5’4’ ....... , > e, } . :

Define supremum and infimum of a non-empty boyy,
set. Suppose A and B are two noni-empty subsets
R satisfying the property :

a<bh Vac A and VbeB.

Prove that :

sup(A) < inf (B). 6

State Bolzano Weirstrass theorem for sets. Show by d

T e

| _ I
example that the conditions in this theorem cannof
‘ 65
relaxed.
| o * clos®?
Prove that every continuous function On a ¢
. 6j
interval is bounded.
. | iform!
Show that ‘the function /f (x)=—]— is not uni ‘
. . 6
continuous on  J0, oo .
f
. - | N
Define an open set and prove that the L .
. 3

n set.

arbitrary family of open sets is an OP®



(a)

(6}

(c)

(b)

(©)

(3 ) 3019
Define a convergent sequence and a bounded sequence.
Show that the sequence <a, > defined by :
a =(-1", Yn 3
is bounded but not convergent. | 6.5

Show that the sequence <a > defined by :

a=1L a,= Vf2+a", Vnzl
is bounded and monotonic. Also find ,l,l_l.]l a, . 6.5

State and prove Cauchy’ convergence criterion for

sequences. 6.5

Prove that every monotonicaily increasing and bounded

above sequence converges. 6

If <a,> and <b, > are sequences of real numbers such

that :

lima,=a, limb,=b

n—eo fl=—ro0

then prove that :

lim (a,+b6,) =(a+b). 6
Show that :

lim in =0, 6

n—oo 3~

P.TO.
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- ()

(0)

(@)

(6)

(c)

Y

( 4 )
State and prove Cauchy’s #th root test for .
infin,

series.

. ' ;
Test for convergence the following series -

n*
(i) Zn:l 5
oo T "l)" ‘ -

(if) anl g, 6

State (without proof) D’Alambert’s ratio test for 4

infinite series. Test for convergence the series :

Define an alternating series. State Leibnitz’s test for an

alternating series. Test for convergence the series :

Test for convergence the following series :

o (-1)"sinna |

6 .

(i) o , 0 being real
o n"z
' 6
i s
( ’) Zn-’ (n+])”2 . .
Prove that every monotonically increasing function /O
[a, b] is Riemann integrable on [a, b].
1000
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B.A. Prog. / IIX G
Paper Code : C-155
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(Write your Roll No. on the top immediately

on receipt of this question paper.)

Vote .- The maximum marks printed on the question paper
| are applicable for the students of the regular colleges
(Cat. 4). These marks will, however, be scaled up
Proportionately in respect of the students of NCWEB

at the time of posting of awards for compilation of
result.

Altempy six questions in all selecting two parts from
¢ : . \
“h question, Unit I and Unit I1 are compulsory and

";Jnta,',, four questions. In Unit 111 choose one of TH(1),
2

Y rhan,

» HI(5) and attempt both questions from the

me. Marks are indicated against cach question

Use of scientific calculator is allowed,

p.T.O.
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Unit I >

(Real Analysis)

1. (a) Prove that the intersection of a finite number of opg

sets 1s open.
nite number of open sets ? Justify your answer.

(6

(b) Define liﬁlit point of a set. Prove that a finite set hy

no limit point. | (6

What happens if the family consists |

inf1

(c) Discuss the continuity at X = 3 of the function f defipe

by

f(x) = x—[x] V x =0, where [x] is the greated

integer < X. . ()

2. (a) Prove that sequence <a, > defined by the relation

1 1 1 1
=1,8, =14 bbb +(n N (n22),

()

converges.

(b) Test the convergence of any two of the following series

@) Z(Zn 1)

n=1

—————- et



B}

ef

|

P.T.O.

(7
(c) State Leibnitz Test for the convergence of an alternating
series. Test the convergence and the absolute convergence
of the series :
1111,
2 4 tTg g (7)
il : :
3?- (@) Prove that the function f(x) defined on [0,1] as:
¢ (x) |1 if X is rational
0 if x is irrational
s not Riemanp integrable. (6)
(b) Show that the integral
je—xxu—l dx
0
6
converges if and only if n> 0. o1




433 4

(c) (i) Prove that the series

sin x cos2x sin3X  cos 4x

W T T

is not a Fourier series.

(ii) Find the radius of convergence of the pow
Cr ser
%

ot n

X

—

= n! .

Unit II |

(Computer programming)

4. (a) (1) What are the two forms of floating constantsh]
| C/CH++?
(2) What will be the value of 15.9/3 and 19% 6 i

GG 2

(3) How do the computer detects whether an identifie

used in a program is a constant or a varia

. three.

(b) (1) What will be the value of bif a
the following statement is executed 7

1. b =++a + +ta & 2.b ="t

ble or

- |
array ? Support your answer with example; fo(f6;)
1

— 10 initially whef

a + a++ (61/2)

P



33

2) Give short notes on the iterative structures in

c/C++, with examples. (6%)

(c) Write a program to calculate the area of a circle, a
rectangle & a triangle depending upon user’s choice,

using switch structure. (6%)

Unit ITI(1)

(Numerical Analysis)

(a) Consider the equation
fx) = x*-3x2+x-10=0

(1) Find the interval of unit length which contains

smallest positive root of the equation.

(2) Perform two iterations by the Bisection Method,

taking the initial interval as considered in part (1).

oint of the last interval of part (2)

(3) Taking the midp
t, correct

as the initial approximation, obtain the roQ on
to two places of decimal, by the Newton 122 (6)

Method.

. Raphson
(b) Compare the Bisection method with Newton

method for solving an equation
p.T.O.
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Also do the comparison of Gauss Sejge] Me
the Gauss Jacobi method, for solving the

Linear equations, mentioning the advantag

thod 3
SYStem 0

€S of .

method over the other. nf

y

ind the inverse of the coefficient matri

(c) Find the i ent matrix of the gy J
1) [ x 1
-1 X, | = 6
3) (X, 4

by Gauss Jordan method with partial pivoting & hep
solve the system. ()

6. (a) Find the unique interpolating polynomial P(x) of degre
2 or less, which interpolates f(x) at the points x=0,1,

such that f(0)=1, f(1)=27, P(4)=64 by
(1). Lagrange’s method

(2) Newton’s Divided Difference method

Hence evaluate (3). @
(b) Determine an appropriate step size to be used in t!
tabulation of f(x) = (1 + x)° in the interval [0, 1], 59 ths
the truncation error for linear interpolation 18 to(é.
bounded by 5 x 1075, '



|
©) Evaluate Iom dx, correct to three decima] places by

Trapezoidal rule and Simpson’s 1/31 rule with h=0.5.
Also determine which method yields more accurate result

& Why ? (6)

Unit II1(2)

(Discrete Mathematics)

% () Find the length of a shortest path between a and z in the
given weighted graph (6)

c 10 e _

(®) Show that if G is a connected planar simple graph, then

G has 4 vertex of degree not exceeding five. Is K planar
graph ? (6)

(©) Define the following terms with example :

© A g
A directed gtaph p.T.O.
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(i) A Hamilton circuil )

(ii) A Lulerian path.

6. (a) Wrile the following Boolean expression :

— —

over the two valued Boolean algebra in conjunctive 10rmy|
form. (6)

(b) Draw the switching circuit corresponding to the algebrajc
expression : '

aA[(va)v{E/\(avdvE)}]vb (6) .

(¢) Show that the following statement is a tautology:

(A—»B)»[(K—)B)%B], where A denotes the

negation of A, (6)

Unit-ITI(3)
(Mathematical Statistics)

5. (a) Show that for any discrete distribution, standard deviatio®

O

1s not less than meap deviation from mean.

[
|
1

3



fhe

33

| .
7 (b) A coin is tossed until a head appears. Wha( is the
expectation of the number of tosses required 9 ()

(c) TWO independent variables x, and x, are with means 5
and 10 and variances 4 and 9. If u=3x, +4x, and

y = 3%, — Xy find the correlation coefficient between u

and V. (6)

( (a) Prove that the recurrence relation for the Poisson

o : ) d
distribution with mean A is MK, =TAR, +A “f,

where p_is the r'™ moment about the mean. Hence
? deduce the values of B, and J3,. (6)

(b) In a normal distribution 31% of the items are under 45
and 8% are over 64. Find the mean and standard deviation

of the distribution. Given that if

2
f(t 2 = (0.9 and
(t) «/ZEJ exp[ de Then £(0.496)
f(1.405) = 0.42. (6)

(©) For two variables X and Y, the two regression lines are

8X~10Y + 66 = 0 and 40X - 18Y =214. If Var(X) =9

p.T.O.
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|

{
Calculate (i) the mean values of x and y )Fi
AW
f

(1) the correlation Coefficient y,

Y. etweenxau
(6' b
Unit III(4) .

(Mechanics)

(a) Three forces each equal to ‘p’ act along the sideg ofu

triangle ABC in order, prove that the resultant i

A.B. cW K
P l—SSin-—sin—sin—] [
2 2 2

and find the distance of its line of action fro

one angular point ,and: here it cuts one side of i
triangle, (6

(b) Two weights w, and w, rest on a rough plane inclitd
at an angle a to the horizontal and are connected t
string which lies along the line of greatest slope: I”:
and p, are their coefficients of friction with the pland

hon B
and p,; > tana > 1., prove that, if they are bot

point of slipping,

W + W,
Wi+ W,

tano =

|
0
|

(



K

r

f

11

Find the centre of gravity of a quadrant of a circular

gisc of radius a. (6)

(<)

(3) A particle 18 performing a S.H.M of period T about a
centre ‘O’ and 1t passes through a point P, where OP = b
with velocity v in the direction OP. Prove that the time

which elapses before its return to P is

(D (22
T 27wb /) (6)

(b) A particle moves under the influence of a centre which

attracts with a force:

£
2 )

‘b’ and ‘c’ being positive constants and ‘r’ the distance
from the centre. The particle moves in a circular orbit
of radius ‘a’. Prove that the motion is stable if and only
if, a%b > ¢, (6)

(©) Ifv, and v, be the velocities at the ends of a focal chord

9fa projectile’s path and ‘u’, the horizontal component

of velocity, show that

e T 1 (6)
Vlz vg- u2

pP.T.O.
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Unit III(5)

(Theory of Games)

5. (a) Solve graphically the LPP:

Minimize Z = 20x, + 10x,

subject to:




+3 13

«

' (¢) Verify that the dual of dua] jg primal f

Maximize : Z = 2x, + 5%, + 6x,

subject to ;

(2 6]
-4 5
3 2 (6)
4 1

(b) Find the range of values of p & q which will render
(2,2) a saddie point of the game:

0 2 3
(6)
8 5 q
2 p 4
p.T.O.
———#W*T—

Or the following
LPP :




433 14 #

(c) Reduce the following game to an LPp ang h’:d
¢

solve :

(4
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Name of the Paper ¢ Computer Algebra Systems and Related

Softwares
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Enhancement Course
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(Wite your Roll No. on the top immediately on receipt of this question paper.)

All questions are compulsory,

Fill in the blanks : 10x]

O The argument of a function in Mathematica is given |
O\
() The command .............. determines .the'prime factorization
| in‘Mathematica.
P.T.O.-




[8)

. (v) Thr plottini-g'cngi“e that beneath Maximia js calleg |

(i) The command ............ is used for -matriy eXPona.: =
. \ *POnepi
iy

in Maxima.

(v) In Maple ...... breaks the line. i
(vi) Lines i"’ Maple may be terminated with ... mi
suppress the output of the calculation, | j

(vii)) The command ............ returns the rank' of a matr& mr
MATLAB/Octg\}e. | | | ;

(viii) MATLAB stands for S B A
'(i.\.j) " The -.command fork J10 m RS oo 7
™) In R, the ............... s function pfoduces box|
| |

" plots. |

" gx2

Answer any eight parts from the following :
() Write the commands in R for the following :

' 1
(@) Put the list of 2, 5. 6, 10, A1, 9, 1, 0. 6 §,

into a variable B. - |
- (B) To sort the array - B. '
J

(¢) - To find simple standard deviation Of B.

1
L‘——J-‘/ - —_



(i)

(iif)

( 3 ) 3051
Write the command in- R to simulate a random sample
of 20 items from a normally dis‘tributed data that has
mean 50 and standard deviation 8.
Wr‘ilc a program in MATLAB/Octave to plot the graph

of a circle x = cos 1, y = sin ¢ for 0 <1 < 271 with

step size 0.01.

Write the output for the f‘ollowing commands :
(a) zéros (2, 3)

(h) eye ‘(2)

(©) on_c;s (3)

) v= [4;

G2

s 9]
© s=1[L0, 2]
Write nvo differences between Maxima,and Maple.
Write the us;e of lhé following commands in
mathematica : |

(a) Plottegena

(6) Do loop

(e) &

P.T.O.-

-
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305

(viiy Define and dilferentiate a function Sx) = 52, i /‘;
in Maxima. |
(viii) Wrile a program in Maxima to plot the Surface .
glx, ¥) = cos x -+ sin y
for -1 sxysland -1 2 p <,

(i)~ Write a program to plot the surface » = o-(x2 + 42, for |
-2<x,y<2 in Maple.
(x)  Write a .command to construct a table of the first 50

prime numbers in Mathematica.

Answers any four parts from the following : 5x4

() Write a program in R for the following -

(@)  Put the data into a variable x :

o 8 s 5 o
2 8 8 9 2 9
4'63‘1-8 3
6 I 4 T + 2
8 4 8 3 2 9

(h)  Generate a five number summary of x.

(¢)  Create a box plot of .

(d) Create
(¢)

4 stem and leaf plot of x

Create a normal probability plot of x.
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(i)
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write 2 program in MATLAB/Octave to solve the

ssfstem of equations :
2y -z + 3t =20
9% +y+z-t=29
br+y+3o12
Tx -2y + 32 + 4t = 18.

Write the program in Mathematica, to plot the

function -

f(x) = e* - sin x, g(x) = x2 cbs,(—lz—), -
: x

M) =x% +%-1for 0Sx <3,

Use the commands for plot legend, color and

thickness.

‘Explain thru-do Loop in Maxima. Set ¢ = 1.6 — 0.8 and

z = 0, then write a program in maxima to iterate

fz) = 222 _ ¢ ten times.

P.T.O.
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)

Write the command in Maple for the following ;

(@) LetA=| 2

(b)) Find-A + B

(¢) Find matrix multiplication of A and B

@) IO +i+1)

‘L

(e) 7 mod 8.

3‘\

5 and

303y |

A
’I:':‘
1
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[This unStiOn paper contains 8 printed pages_]
3}-'1:\'/ Your Rojj No.von
| . No. of Question Paper : 188¢ GC-4
Unique Paper Code . 42341202
Name of the Paper Databage Management Systems
Name of the Course : B.Se. Prog./Mathematical SC
1isemester p I
sDuration : 3 Hours Maximum Marks . 75
I,IInstructions for Candidates:
L. Write your Roll No. on the top immediately on.receipt of
this question paper.
L. Section A is compulsory.
3. Attempt any five question from Section B.
Section A
L Answer the following: (23)
g a1, f DBA (2)
(8) What are the responsibilities o
, is the main
(b) Lis‘; two main types of DMLs. What is )
difference between the two?
i P.T.O.
‘q‘ﬂ\
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(¢) List the various cases where use of a
null vajye “’Ga

be appropriate.
(3

(d) Define the terms: Metadata and Derived attri
Loute, 13~
d

(¢) Differentiate between Specialization and Generalj
- Zatly

2

(f) Whatis the distinction between a database schema g

a database state? 3

n. What dependencies are avoid

(g) Define normalizatio
(3

when a relation is in 2NEF?

three unary relational algebrai

(h) List and explain any
(:

operations.

ference betwecen Jogical dat

(i) What is the dif
independence and physical data independence’ (3 -
(i) Define foreign key. What is it's purpose? (3
Section B
». (a) Discuss the main characteristics of the databi
approach and how it 1s different from *traditiona1 il,
' 2
systems.
ANE
(b) Consider the ER diagram shown pelow for @ B 5

database.
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| BANK_BRANGH

C@S Branch.00 >
™

IR

G B

ACCOUNT

(M

N

@— “CUSTOMER ——@

(i) List the entity types in the ER diagram.

(i) Give the name of the weak entity type, its partial

key, and the identifying relationship.

(iii) Suppose that every customer is restricted to at most

two loans at a time. How does this show up on the

(min, max) constraints?
P.T.O.

PO—
* ———
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3. (a)
(b)

4. (a)
(b)

L._._‘......_

Describe the three- schema architecture, Why 4
ngs between schema levels.

Qo

-

w:a_.._...._:r__m.._..._..m“

need mappl

Consider the following relational database. Giy,e
expression in relational algebra to express each of,
following queries(attributes have their usual Meaning

(

EMPLOYEE (employee_id, employee_name, streq
city, salary);

v

COMPANY (company_id, company_name, city);

WORKS (Emp_id, Comp_id, hours);

(i) List the Company id and company name of all th -

companies.

(ii), Find the names of all employees who live in cn
Mumbai and salary is greater than Rs. 30, 000.

(iii) Find the names of all companies based in Delhi’f,}f

(iv) Rename the attributes emp_id and comp_id a"
employee_id and Company_id respectively.

egrit t

Discuss the entity integrity and referential int
N

constraints. Why is each considered important?

Consider the universal relation R={A, B, C, D E, B!
G, H, I, J} and the following set of functiof®
dependencies: ca



AB—C
A—DE
B—-F
F—>GH
D—1]

What is the key for R? Decompose R into 2NF
relations.

Consider the following relations for a database that
keeps track of business trips of salesperson in a sales

office (attributes have their usual meanings): | (5)
SALESPERSON (Sid, Name, Start Year, Dept No)

TRIP (Sid, From_ City, To_City, Departure Date,
Return_Date, Trip_Id)

EXPENSE (Trip_Id, Account#, Amount)

Specify the Primary keys and foreign keys for this
Schema. State any assumptions that you make in
identifying the keys.

%) Explain third normal form. How does it differ from

ONE? ()

p.T.O.
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0.

7.

l

(a) Explain with the help of an example pqy, s

following ER model constructs be Mapped ¢
relational database tables: (Any Two)

i
0 {
(
(i) Weak Entity Types

(ii) Binary M:N Relationship Types
(iii) Multivalued Attributes

(b) Perform the operations mentioned below on {
following tables (attributes have their usual meaning

(

Student(rollno, name, age, dno)

Department(dno, dname)

Student Department

101 | Amit 18 | D1 D1 | Computer

102 | Ankit 19 D3 ' Science |

103 | Pooja 118 | D1 D2 | Physies

104 | Suresh | 18 | D2 D3 | Mathematics |
(i) Join

(ii) Cartesian Product

s hal

Consider the following relational database (attributé ]
-

their usual meaning):

Supplier (S, Sname, Status, City)



186

" part (P#, Pname, Color, Weight, City)

Project (J#, Jname, City)

Shipment (S#. P#. J#, Qty)

Write SQL commands to express each of the following

queries:

(1) Get supplier number and status of all ‘Delhi’

suppliers in decreasing order of status.

(if) Get supplier names for suppliers who supply part
‘P2°,

| (iii) For each part supplied, get the part number and
total quantity supplied for that part.

(iv) Change the color of part ‘P2’ to yellow and increase

its weight by 5.

(V) Insert a new tuple into the relation Part.

A\

;' Explain he following: (10)

(a) Cardinality Ratio

b) .
) lefﬁrentTypes of Database End Users

. S

p.T.O.
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(c) Primary key and a super key
(d) Recursive Relationship

(e) Disjointness constraint on specialization

(1
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Attempt any fwo parts from each question.”

Marks of each part are indicated.
Use (g, 8) definition to show that :
x* -9

lim — . = 0.,
>3 X - 3 ‘

Define uniform continuity. Show that the function f

defined by :.. -
fx)=Jx, 15 %53

is uniformly continuous.
- pTO.
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(a)

(6)

(@

- (a)

(b)

w

lagg
Let / be a function defined on R by Setti
]

»

ng .

FE=lx =1 +]x+1

Show that f is not derivable at the points x =
' -7 tanyg

x = ~l, and is derivable at cvery other pojnt
_ : 6

Show that the function f defined on R by setting -

1 olix ;
, X2
1 + I/x i
fy={lte
0, x=0
is. discgntihuous at x = 0. State the kind of
discontinuity, . . ° 6

State é_nd' prove 'Lagrange’s—Mean Value Theorem and

give its’ geometrical interpretation. 6
Find the area of the curve r = 24 cos 6. 6 |
Find the asymptotes of the curve : - 6

X+ 232y —xp? -2y} 4y -yt - 1=0.

Determine the position and nature of the double poinis
. | 6
- of the following curve :
¥ - 2 -y #xkAp— =l



(@)

()

@

(b)

()

Trace the following curve :
6

x=acos’ 8, y=asin3 6.

Evaluate the definite integral :
6%
Jz' dx
| x2yxt = '
Trace the curve : o

x(a® = x%) = y*(a® + x?).

n/4 .
If 1 = I tan” O, show that : 6Y%

Deduce the value of Is.

Find the volume of the solid obtained by (evolving the

cardioid : - 6

r = a(l = cos 6) about the initial line.

Sketch the parabola (x + 2)3 = —(y+2) and label its

focus, vertex and directrix. 6
Find the equation of the hyperbola with vertices (0, +8)
4 | 6.

and asymptotes y ==+ -3—x.

P.TO.



(a)

(b)

(©)

vy

Lek i fy' -coordinate system be obtained by rotating

an xy-coordinate system through an angle of § = 300,

Find an equation of the curve Py + yP =6in x'y.

coordinates. : 7

(¥

(i)

(0

(i)

Find the céntre and radius of the following
sphere : 4
x2 +y? 4+ 22 +6x -8y +10z -14=0.

Find :
i —
V X (VX F)
wheré :

—-) ~ ~ ~
F = y*xi —3yzj + xyk.

Prove that div(curl F)= 0, where F=F(,y, z)

is a vector field. o ‘ 4
Prove that curl(grad ¢) =0, where ¢ =0¢(x, ), ?)

is a scaler field. 3

4 3,200

184
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Name OF the Course : B.Sc. Mathematical Sciences/
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Semester IV
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ilgstructions for Candidates

L.

S SR N

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.

(a) State the completeness property of real numbers. Show
that the set Q of rational numbers 1s not complete,

(b) Let A be a non-empty set of real numbers and is
bounded above. If B = {x| —x € A}, then show that B

is bounded below and inf B = — Sup A.

untable' sets

(¢) Define finite, infinite, countable and unco )
(6,6

and give one example of each of these sets.

p.T.O.
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2946 2 ;946
|
2. (a) Define limit point of a set S C R. Show tj, " 4 ;
18 th (GJ
only limit point of the set S ={_l_; ne N}, :
n

-
(b) Let (x.) and (y,) be sequence of rea] MU,

that converge to x and y respectively, sycy thy
i

y,#0 VneNand y= 0 then show that the Sequen “ssz
!
!

Col
X |
(—"—] converges to = o
i y ‘
' il
. . KA R mpen— '
(c) If ima, =L, then prove that lim Sy Tlp T T3, =L

n=»o0 n—»o0 n

3. (a) State Cauchy’s Convergence Criterion for sequences
and hence check the convergence of (S ), where

11 1 1

—

S,=-+—t—wd—VneN., il
TR TR TR

| 3
(b) Let (a,) be a sequence defined as &~7»

el

1 ;
an=2—: Vn21, Show that (a,) is monotonically

n

|
decreasing and bounded below. Hence show that (&)
converges to 1.
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L946 3

q (c) Let Z_;u" , be a positive term serjeg such that

lim u:{“.:L then show that Zun

n->%

: converges if [, <
n=

and diverges if L >1. What happens when L =1 ?

| (6%,6'%)
i

State and prove the necessary condition for the
convergence of an infinite series. Is the conditiq’n
sufficient ? Justify.

(b) Test the convergence of the following series :
) Z(\/n3 +1 -—n3/2)
n=l

2l |

R

n=]

———y

(¢) Define absolute convergence for an infinite series of

--------

real numbers. Show that the series 1 ———+ 6

' 15,6
Is absolutely convergent for all real x. (6%2,6":)

| series

) @) State Weierstrass M-test for the convergence of a o
0

of functions and hence test the convergence

| ©
: 1
S€rieg —— . for every X. T.O.
L ; n +n'x2 P.
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(b) Show that the sequence (), where f(x) < |
x > 0 is not uniformly convergent in [0, k], k> 0 |

(c) Determine the intervgl of convergence of the powi U

) xﬂ
: X y ol
series . (6%,6 |

n=l

!

6. (a) Prove that a bounded function is integrable on [a, b)i

for every € >0 there exists a partition P of [a, b] su¢ |
that U(P,f) - L(P,f) < &.

(b) Show that the function f defined as

1
f(x) = —, when —1—<x_
2 2"

n n?

(n=0,1,2,3,. |

f(0) = 0 !

is integrable on [0, 1].

(c) Show that if a function f defined on [a, b] is continuou!
then it is integrable on [a, b]. (6,6

(290
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(Wri'le your Roll No. on the top immediately on receipt of this question papef.)

Question No. 1 is compulsory.

Attempt any four questions O

Parts o

L. (a) Explain any /w0
that distingu

processing.

f a question must be answere

ut of the remaining Q. No. 2-Q. No. 7.

d together.

major characteristics of the database

ish it more appealing than traditional file

3t3-6

P.T.O.



(b)

©

(@

©

Briefly discuss the function of a catalogue. 3

What are DML and DDL commands ? Give an example

for each. | 5

‘Define the following terms @ 2x3=6

(/)  Multi-valued Attribute

(i)  Recursive Relation.

Explain the fdllo.wing keys : 2%274
@ Primary key
(i) Foreign' key.

3

Consider the following database schéma- :
EMPLOYEE(Emp_id, Dept_no, Ename; Salary, Commission)
DEPARTMENT(DNo, Dname)

Write the SQL query. to find the employees who eam the

Same salary as the minimum saiary for departments.



®

*

(6)

what are the advantages Normalization 9

Consider the relation R = {A, B, C, D, E} with the set
of functional dependencies as F = {AB — CD, ABC —,

E,C— A} and X = {ABC}. Find the closure X*. Is X

a key for relation R. 342=5

What are the responsibilities of Database Designers and

Administrators ? 3+3=6

Explain the concepts of generalization and specialization

in EER diagram. 4

For the following situation draw an ER diagram : 6

A bank offers loan account, saving account and overdraft

account. It operates a number of branches. Clients of the
bank can have any number of accounts. More than one

client may be able to operate a given account. For every

P.T.O.




b7}
relation wafy its atributes, primary keys angd % ‘

keys. Also specify the cardinality ratios.
(#)  Convert the ER diagram obtained in Q. No. 3 () to relational
database schema. 4

4 (@) Consider the following database schema that keeps track

of student enrolment in courses and the books in each

L)

course : 326




4
n Explai" Referential Integrity constraint with help of ap

4
]
i

example. 4

. Given the following database schemas where the Symbols have

usual meaning :

1

. EMPLOYEE(SSN, Name, Salary, DeptNo, Gender, SuperéSN)

| DEPT(DNo, DName, MrgSSN)

PROJECT(PNo, PName, Plocation)

v WORKS ON(SSN. PNO, hours)

Wﬂ'tﬁ; Relational Algebra Expressions for the following :

(a)

Retrieve the average salary of all empldyees. 3

0

Retrieve the names of all employees who work in

‘Production’ department, 3

| ’ . i
| Find the names of employees who are supervised by
! ‘ViShal Sharma’, | 4

P.T.O.
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i
\
|
|

Consider the following schema for company database wher, e

symbols have usual meaning :
EMPLOYEE(SSN, Name, Salary, DeptNo, Gender, SuperSs)
" DEPT(DNo, DName, MrgSSN)

PROJECT(PNo, PName, Plocation)

"~ WORKS_ON(SSN, PNO, hours)

-

Write SQL statements for the following queries :

(@ Find the name and SSN of every employee who

works for department number 1 and also works on project

number 2. _ : P 3 |

(6)  Find the name and SSN of everyone who works on every |

project, 3

(©)

Show the resulting salary if every employee working 00

‘DBMS’ project is given a 10% raise. X



( 7))
A4
Consider a relation given below : | 6+242=10
R={l, 1, K, L M, N}

with the following functional dependencies’, decompose the
given relation into 3NF. Also, find the primary key and prime
attributes :

=]

J—= LN

J->M
L—-N

1,500

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

All the questions are compulsory.

r\ucmpt any two parts from ecach question.

Marks of each part are indicated.

(a) Use (&, &) definition to prove that lim__,(x* -8)=1.
(6)
(b) Show that f(x) = |x|+|x-1]| is continuous but not
derivable at x= 0 and x = 1. (6)

P.T.O.
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(c) State Rolle’s theorem and discuss the applicabﬂity‘f’(

fx) = 2 — 4x in [-2, 2]. (;

2. (a) Find the asymptotes of the curve x(x? + y?) = qg(x2 -
(6}

(b) Let f be defined on an interval L. If f be derivable 4
point x, € /, then prove that it is continuous at x (g

(¢) Define uniform continuity of a function and show thal
the function defined by f(x) = x%, x € [-1, 1] is uniform}

continuous. (6)

3, (a) Find the intervals for which the function y = 2x* -3
+ 2% + 1 is convex or concave and determine its poird

of inflexion. (7)

(b) Find the multiple points on the curve x* + y* — 2
2y2+ 1 = 0. Also, find the nature of each multiple point

(7)
(c) Trace the curve » = a(l + cos0). (7)
4. (a) Trace the curve y2(a? + x2) = x%(a? — x*). (6)

7l4
b)) If1 = _fo tan" x dx, show that for n > 1, [, + 1, -2

1
——_7 - Deduce the value of I.. ©)

—
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-

Tl —

W\

—

v (c) Draw 2 rough sketch of the cycloid x = 4(4. 5in@). p =

a(l - cos®), 0 £0 < 2n. Also find the length of the arc

of the cycloid. )

(2) Find the arca of the loop of the curve

ya + x) = x* (3a - x). (6)
(b) Describe the graph of the equation
y2—8x-—6y—23=0. (6)

(c) Find the equation of the hyperbola with vertices (£2,0),

foci (£3,0). Describe its reflection property with graph.

(6)

() Rotate the axes of coordinates to get rid of the xy-term
from the equation x2 — xy + y? — 2 = 0. Identify the
conic and sketch its graph. (6.5)

(b) (i) For ¢ = ¢ (x, y, z), prove that

curl(V p) = 0 (3)

(if) For radious vector F=xi+y,+zk,, prove that

1 P
gl rl3 -’

(3.5)

© () Sketch the graph of z? + x? = 1, in 3-space and
3)

1dentify it. PTO
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(if) Using =[m(0-m2(0] = 1.5 +12(0.5/(2), oy

D =2t i+3t?2j+t3k and () = t4k,

calculate :% [ry (£).12(2)] 3

(40,
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] Attempt any two parts from each question.

!

Y

(@  Prove that the set :

x Y '
S= :x,y,zeR} .
0 Z o

' i iX
is a vector space over the field R with respect t0 maw

iti : ' . by a scalar. 6
addition and multiplication of a matriX by a $

Show that the set :

= a,a.ER}

S a subspace of RC\. .

pTO.



©)

(@)

(b

(c)

(@)

276

Express the vector v = (3,1,—-4) as a linear COMbjgy;
1on

of :

a= (1,1, 1), b=(0,1, 1)and ¢ = (0, 0, I,

Is S = {a b c} a basis of R®) 2 justify,
Solve the system of equatiéns ;
x +y+ z = 3.
x — 3y + 4z =3 .
3x — 8y + 11z = 11

Find the rank of the matrix :

i
o
o

o S
W
I

I_—] o

Find the characteristic roots of the matrix :

Show that :

sin® 8 = ]—'6- {sin50 — 5sin30 + 10sin 6 .

6.5

6.5

6.5

A



(b)

©

(@)

(b)

(a)

276
Sum to n’'terms : 6
sin® +sin20 + ........ +sinn0.
Solve the equation :

10 _ S
g -z 4120,

The sum of two of the roots . of the equation 65
X' =5x" ~16x +80=0 | |

is zero. Find the roots. |

Solve the equation 65

X —13x% +15x + 189 =0,

being given that one of the roots exceeds another
by 2. | |

If o, B, v. be the r.oots (such that sum of an'y of two
of them is non-zero) of the equation : 65

xé’ +gx+r=0,

then find the values of :

1
() m
| 'Bz +Y2
@ Y Yo

i . : ents
Find the multiplicative inverses of the given elem

if they exist : [14] n Z,s and [35] in Zggeo

pTO. .



( 4 )

(b) Consider the fc;llowin'g permutation ip 57 :
] 2 2 4 5 6 7
5:(3 2 4 5 6 | g)and
l 2 3 4 5 6 7
T= '
[2 I 5 6 4 7 ;3
Compute the following products 1 0T and 12g.

(c)  Prove that any group of -prime order is cyclic, 6

Prove that the rigid motion of ap equilateral triangfe

yields the Group S;. 6.5

(6) If A and B are sub-rings of a fing R, show that A N B
s also-a suE-ring of R. |

65
©  Let

G.= {(a,b):a,be R}

equipped with the binary operétion * defined by :

(a,b)*(c,d)::(a+c,b+d) for all a,b5,¢ deR,

prove that (G, *) s ap abelian Group. 65

276

5,
e _
7
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L

-

(a) vDescribe the graph of the equation :
Ef—&-®-2=a

(6) . Sketch the ellipse :
%Luﬂ+&;1@=—m

and label the foci, the vertices, and the ends of the
Minor-axis,

P.T.O.
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‘q‘
2%

vertices, foci and asymptoteg of he |
ind the centre :7 P
(c) Fin

hyperbola whose equation is :

4x2_9y2+]5x+54y—29=0

and sketch its graph. 6,6,6

(a)’ Find an equation for the parabola whoge

axis s |

oy =0 and it passes through the points (3, 2) ang

2, -3).
(®) Find on e'quation of the ellipse whose foci are (1, 2) ’
and (1, 4) and minorjaxié iIs of thé length 2, ]
(¢)  Find an eqti‘ation for a hyp.f;r,bola whose foci are |
' | a
(0, £5) and asymptotes are y = 12 6,6,6 '
: ’ . 4 , {
_(a) Rotate the Coordinate axes ¢, femove the xp-term of
the curye

and thep name the Conic,



$ (b)
I
|

(c)

Let an x’y’-coordjnate'system be obtaineg by rolati-ng

an xy-coordinate system through an angle of 450 Find

an equation of the curye
3x? + P = &

in . xy-coordinate system.

()

Find the ‘angle between a diagonal of a cube and

one of its edges.

(i)

Find & so that the vector from the point -
A(l, -1, 3) to the point B(3, 0, 5) is orthogonal

to the vector from A to the point P(4, k, k). 6,6,6

Find an equation of the sphere that is inscribed in the
: and has
Ctbe that is centred at the point (-2, 1, 3) an

. coordinate
sides of length 1 that are parallel to the &

planes. P..r'().



(c)

(i)

()

(i)

Prove that

where ¥ and v are any two vectors,

—_

Find the vector component of a and 4 and

—

the vector component of « orthogonal to b
where

a=2-j+3k-

H - -~ -~

b=i+2j+2k-

Find the volume of the tetrahedron with

vertices
P(-1. 2, 0). Q(2, 1. =3). R(I. 0. 1). S(3, 2. 3).

Find two unit vectors that are normal to the plane

determined by the points

A(0, =2. 1), B(l, —1. =2) and C(1. 1, 0) 666




29%6

@ Let. L, and L, be the lines whoge Parametric equationg

are .

! 3 = - - y=1-12 gy 45

L3}

= -1 + 4¢

Find parametric equations for the line that is perpen-

gicular to L, and L, and passes through their point

of intersection.’

& O

-~

Find the parametric equations of the line that

- passes through (-1, 2, 4) and is parallel to

- 0

(-1, 4, 2) that contain

3 -4j+k.

. -

Also find the intersgction of the line with

xy-plane.
Find an équatioﬁ of the plane through the point

s the line of intersection

of the planes :

2x+y—22——3_'_ o TO.



( 6 ) %
@ O Show’that‘l the line L 4
x= -1+
y =3 +.2t,
Z & -.-} f

and the plane
2x -2y —2z2+3 =0

are parallel and find tﬁe.distanc,e between

them..

Gy Find the equation of the plane through the

points,

-

P2, 1, 4), P(I, 0, 3)

‘that is perpendicular to thé plane .

4x — y + 3z = 2. W ;



(0

2%

A supermarket wishes o test the effect of Putting cor |
8 cereg

on four shelves at different hejohs. Show show ¢
(

design such an experiment lasting four Weeks and using

four brands of cereal.

Find a matching or explain Why none exists for the

following graph :

g

What are the other sets of 2 -edges whose removal

disconnects ¢he graph in_the following figure besides
o | P.T.0.



2%

2%

(a, b), (a, ) and (c, d), (d, h) ? Either Produce o,
er

or give an areument why no -
g g y other exist. 6'/2=6'/z,6'/2

g
S
_

-

”}'
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Attempt any rwo parts from each question.”
" (@ Sketch the parabola -:
y= 4x° +8x+35

and label the focus, Verwx and directri.

) Describe the graph of the equation :
+9 =0.

ox? + 4yt + 183 = 24¥

pIO

T = ey -
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(©)

(a)

(b)

(©

(a)

(b)

( 2 ) 297
Find the centre, Vertices, foci and asymptotes of i, -

hyperbola whose equation Is :

1637 - y* =32x =6y =57

and sketch its graph. 6,6,
Find an equatio.n for the parabola that has its vertex
at (1, 2) and its focus at (4, 2). Also sketch its rough
graph showing the reflection property of parabola at
the point (4, —4).

Find an equation of the ellipse whose foci are (2, 1)

and (2, =3) and the length of its major axis is 6.

Find an equation for the hyperbola with vertices (2, 4)

and (10, 4) and whose foci are 10 units apart. 6,66

Identify and sketch the curve xy = 1.

Let an x)'-coordinate system be obtained by rotating
an xy-coordinate system thr;)ugh an angle of 6 = 560
and then find an equation of the curve :

\/§xy +)' =6

in x%'-coordinates,




(¢

(a)

Find the component fi -~ -
0 P orm of .o and Sl

2-space, given that

Ivil=LlIwll=1,v

m
akes an ang = Wi itiv [
m angle of 6 With the positive x-axis, and

SR o
w mMake an angle of T with the positive x-

axis.
(i) Find 5 and  if
u+2v=3i —k and
Su—v=i+j+k. 6,66

A sphere S has centre in the first octant and is tangent
to each of the three coordinate planes. The distance
from the origin to the sphere is 3-./3 units. What

is the equation of the sphere ?

() Show that two non-zero VECIOrs v, and y, are

orthogonal if and only if their direction cosInes

satisfy :

+ COSBI COSﬁz + COS'Yl COSYZ -

ake an angle

cOS O, COS QL5

' : t m
(i) Find two unit vectors in 2-space tha

of 45° with 47 +3]-
PT.O.



Find the area O

by the points
P, 2, 0 Pl

t vectors that are parallel to yz-plane

. Os 2) and P3(0- 4, 3)

(i Find tWO uni
d are orthogonal to the vector 3i — 4 2f
an g

6,6,6

(@) Let L be the line whose parametrjc equations are -
a -

Lex=24 y=1-4¢

Find parametric equations of the line that contains the

point P(0, 2, 1) and intersects the line L at a right

angle.

®» O Let L, and L, be two lines whose parametric“'?'

equations are :
Ll:x=‘2—f, y:2[, z =1 +1
yrx=1+2 y=3_2 ,=5-u
Show that L, and L, are parallel and find the
distance between them.

(i) Find the distance bétween the given para”el
planes -

—-2x. + Yy +z=9

6x—3y'_32‘-—520

f the triangle that is determincd“

N T



0

(a)
(b)

5
( ) o297

0 Find an cquation of the sphere with cent
e

(2. 1, =3) that is tangent to the plane :
X —- 3y + 2z = 4,

(i) Find the equation of the plane through (1, 2, ~1)
that is perpendicular to the line of intersection of

the planes :

(8]

2x + y+z =2 and
x+ 2y+ z=3. 7,17

Construct a Latin square of order 5 on {0, 1, 2, 3, 4}.

In the following figure find all sets of three corners

that have all 11 corners under serveillance. Give a careful

logical analysis.

P.T.O.



(c)

( 6 )
29

In the following figure find :

(N

(1)

All sets of two vertices whose removal discony

' CCls
the graph.
All sets of two edges whose removal disconnect

the graph.

6.5,6.5,6.5

~

B
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qume of the Paper : Numerical Analysis ang Statistics
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‘This question paper has six questions in all.
Attempt any fwo parts from each question.
All questions are compulsory.
~ Use of scientific calcu?ator_ is allowed.

Candidate can ask for log/statistical table.
; ' " Bisecti sthod
@ ()  Perform three iterations by Bisection meth
Tt [ the
to obtain the smallest positive root 0

equation - :

f(x):x3—x-'.4=0'



)

()

(©

(a)

(2 ) | .
(i) If a root of fix) = 0 lies in the interval (, bp
then what is minimum number Of»itel'atiqns

required when the permissible error is ¢, ¢

A real root of the equation :

f(x)=x3e5x+l=0.

lies in the interval (0, 1). Perform four iterations of

Secant method to obtain this root.

Perform five iterations by Newton-Raphson method 10 -

find the root of N%, where N = 17. Take initial ap-

6

i

proximation x, = 3.
Consider the system of equations :
1 —all|x by
_—(I [ xz 172
. ; a the
where a is a real constant. For which values of |
p |

Gauss-Seidel method converges.



347
Qolve e following system of equations
o
AN A R 2x4l= ~10
v, Ov, I 2x, + x, = 8

Using the Gauss-climination method with partial-

L

pivoting. 6

()  For the following system of ecquations

Ox, + ’,Zx2 — 3x, = -1

() Show that Jacobi iteration scheme converges.
(i)  Starting with X° = [0, 0, 0]", iterate three

times. 6

pP.T.O.



LD

(a)

()

(¢)

(a)

347

Find the unique polynomial of degree 2 less such

that : !’
1) = 1, f3) = 27, fi4) = 64,
using Lagrange interpolating formula. Estimate f2). 61,
For the following data :
f0) = 1, A1) = 14, f2) =15,
f4) =5, f5) = 6, f6) = 19

Obtain the polynomial using Newton divided difference

interpolation. Estimate f(3). 64
: 4
If
Sx) = 1/x,
find the divided difference flx, x, x, x]. 6%

Calculate the coefficient of correlation from the

following observations - & |
Xy
252 550
;2.49 610



347
247 730
242 870
1.69 880
343 930
472 | | 400

(b) Determine the' line of regression of Y on X for the

following data : 6
X Y
!
65 67
66 °. 68 .
67 . 65
67 T 68
68 72
69 ) |
70 69
72 71
P.T.O.

el iy

—




(@)

o)

(6 ) 47
Let the pmf p(x) be positive at x = __], O, | and Zerg o

elsewhere. If

]
] . = _
p(o) = "4— and' lf E(X) 4’

determine p(-1) and p(1). | .

Let X have the pdf
1
= F 5=

zero elsewhere. Show that E(X) does not'ex»ist. 6%
Let X be a random variable such that
E[(X -.5)]

exists for.all real . Show .th'at

E[(X - b1
IS minimum when 4 = E(X). 6%
Determine thg mode . of normg] distribution. 6%

In-a book of 579 pages, 390 typo-graphical errors occur.

Assumj i '
Uming Poisson [aw for the number of error per page.



(b)

()

¢ 7)) 4T

find the probability that a random sample of pages will

contain no error.

(Given, 07 = 0473). &
If Xisa Inormal variate with mean 30 and S.D. 5. Find
the probabilities that : o 6%

(O 26 < X <40

(i) X = 45. 6V

Determine the moment generating function of Binomial

distribution. " 6%2

i W

N




