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MATHEMATICS
Real Analysis, Discrete Mathematics and
Optional : (Graph Theory, Elementary Statistics, Principles of Compuler Scignce
Mathematical Modeling)
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Section A, B and C are compulsory for all Regular and Private students. Please
follow the instructions, given in each section. Marks distribution for all students
arc as shown in question paper. Attempt only the parts relevant to the optional
:.ho-,en in Q. No. 13, 14 and 15 of Section A and Q. No. 6 of both the Section B
and C. The blind candidates will be given 60 minutes extra time.

vz, A : IS Section A : Objective Regular 15x2=30/Private 15x2=30

1. %7 £ la, b) - R 9t warretaar & g o qafg waw 8
(31) £, la, b] o aftag & (@) f, la, b} 9T Tw Re WY
(7) £, o= Rt worr & () Srgdwr & g 7 |
A sufficient condition for integrability of the function f: [a, bl = R is :
(a) f is bounded on la, b] ’ (b) £, is monotonic on la, bl

(c) [is a l}mchlet function (d) None of these.
2, WA f e R la,b] Tar o= &, la, f:]wqmmmﬂuwwmﬁﬁ'mﬂ f(:.).’e‘:ct-: la, blﬂ

Ihf(x} dx = F(b) - F(a) 7% TRwm Brifi &Y A AT o % http://www.davvonline.com .
(ar) TR WA ST (=) R warmr ot

(w) worer Affe FT IO TAT () T & wrg T |
Let f € Rla,b] and let F be a differentiable function on [a,b] such that Fx)=f(x) ¥

x e [a, bl, then rf(.t)dr=F{fJ) - F(a). This result is known as :
a
{b) Second mean value theorem

Time 3 Hours)

(a) First mean value theorem
{¢) Fundamental theorem of integral calculus (d) None of these.
’E

3. fdy R pasl%«t.rf:ffx>dx‘s‘@-%=
(1) 3=1% U (B, ) (@) fm® U (P, ) (@) 3% L(P,/) () Fw LR, L -

For any partition P, frf'(x) dx is equal to : - _
a . .
{a) Supremum U {P f) (b} Intimum U(P,/) (c) Supremum L(P,/) (d) Intimum L (P, /).

4 RQ?G‘THHEW{ 5 3 }ﬂzﬂmﬁﬁﬂw Lmutpomtofasubset{ ; :1’ }IRH.}

(a) 1- (b) e (© 0 ' (A2



5.

10.

11.

JB-63TN

' ] 2
Tw wafe F vl siftrr s dan b -
(o1) uftwg () amflag
(%) o Rre grmrr () roms e v

VEry convergent sequence in a metric space is
(a) Bounded (b Unhounded .
() Monoutonic decrensing (d) Monotonic incroasing.

=T somal & st ) tamr ﬂmﬁ;}ﬂ e 781 & : Which one of the following in ﬂ”'iff“; irrational number;
() VF () V5 @ 71z @ 757 -

Preafier & W-a1 2-niffer 7 Py # : Which of the following i8 De-Morgan's law :
(a)pnqm- pv ~ g lh)ﬂVf;t—"’PV"q
(c‘).'"(pn'ﬂc:)-vpv—-q (d) wrif & 7 Al | None of thege.
R p 3k ¢ FAt N p= g % 8 : If p and g are two statements then p = ¢ is equivalent to:
(a}“'pnq (b)"'qu (c]pn.-'q (d’ﬂ‘/“"q-
SI Eiml v Il.?ﬁﬁq F (x5 =x+xy % v e v # ; hitp//www.davvonline.com
P plified function for the switching function F (x,y)=x+xy 18 :

d (b) xy (c) x (d) x+.
ﬁe valu e"ﬂ'f’ﬁm""”!"“ % Gl o A g §
(a) 1 ean function in complete disjunctive normal form is :

(b) O

2 : |

© (d) 57% & 7% 7€ | None of these.

?g A= II) 2| 3’ 4, "m-c R= [(1; 2), (2; 1). (4, 1}, {1' 4)' (3’ 3}] a9 g R t .
: () s (q) s (2) w7 |
(1, 2), (2, 1, 4, 1), (1, 4), (3, 3)) then the relation R is :

IfA'—'[‘I, 2l3:41 andR=
(a) Reflexive (b) Symmetric (c) Anti-symmetric (d) Transitive.

WW%WN.ﬂ’mﬂgg:

(31) wged O @l 2 eyt 78

(7) @ & s A Py a7 .
(7) &l @& ders Y fg wageg 7é

(z) o= gegar gy |

The relation "<" in the set of natural number N is :

(a) Reflexive and symmetric both not transitive -
(b) Reflexive and transitive both but not symmetric

~ (¢) Symmetric and transitive both but not reflexive

13.

14.

(d) An equivalence relation. http://www.davvonline.com
GRAPH THEORY

n it ad Eﬁmﬁﬁﬂﬁmﬁﬁ% The number of edges in a complete graph of n vertices is:
by 2E10 @ 20D @ n?-1.

(a5
2
TF JRE T TF ARG 07 @ AR dp wg ¥ | IR A Mk @
(1) s o . (@) amaa e
() FE 7 |

(b) Even degree

(@) uF R ura sk gEa aq B T |, | -
An undirected graph possesses an Eulerian Path if it connected and has two vertices :

(a) Odd degree
(c) One -odd degree and other even degree , (d) None of these.

15. 75 A P G5 R gEd APm AR B Y
gmﬁ (@) % @ (@ wed AR
e whose rtex differs from other is called : . |
The tree whoge one ve b S;:a;ningotrg& B i e @ Noneqftheﬂ&
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. I nlYy
(c) nl 2p2 ' l
¢l nlq + 0%t Wb gl & o d | Nono of hoee,
PRINCIPLES OF COMPUTER RCIKNUE

13. ﬁ?: : Wi_mluw:; in; http://www.davvonline.com
(n ‘rmphwn User Intorfnen (M Charnetor Unoe Interfhce
(¢) Command Usor Intorface () None

14, CPU 1 5 w0f 8 : CPU stand for:
:n)l ((:ami.nv.ll Procoss Un*it (1 Contral Procosaing Unit
. (© Control Proceas Unit () Contral Procomting. Unit, :
15. RAM® - RAM is: .
(1) RANDOM Accons Momory '

(n) RANDOM Accessible Memory

(c) Read Only Memory (1) None,

MATHEMATICAL MODELING
o 0 AT ¢ v N R o gl o ® o oo B

13.
If x is the distance travelled by particle in timo ¢, then nccolnrntion is
d?x dx

d* . dV
(a) — =V —— ux.,
¢;£2 - dv (h) {ﬂz = X dt
{
dx 2 () w1t @ B¢ A8 | None of these.

(G]-“‘";'--
dt? dt
Wﬁrﬁ‘l#ﬂmﬁywﬁwmqfhllanthnqmmaTeEMy(:ﬁ:mvmmmmﬂ

y dy _ B
ccmgt.nnt k>0,

uge s kAt oo
Lity y = ¥(1) has an exponentinl growth model with growth

Suppose that a quan
then y(!) satisfies a first onder differential equation of the form %::l = ... will be :

(n) ak? . (L) ky
(d) g1 @ wf 78 | None of these. .
o g,

(c) ky*
I ife & of e 32 T % F2C F 1.00 W ITeer

15. 7r fyfry B WRaed am w1 sma AT
Rer 1,05 73t oy ofir @t hitp://www.davvonline.com |
Suppose that the half-life of a radioactive element is 1 minute. If 32 'of the element are available
in a container at 1.00 pm, then the amount remaining at 1.05 p.m. will be : -

(¢} 1 gm (d) 2 gm.

(a) 2 gm (b) 4 gm , :
Regular 5:6-_23&@& BoBedl

¥ ¥ : @Y Ia0q Section B : Short Answer
1. MW%WWWWWME |
Prove that every monotonic function is Riemann integrable.
' aaat OR T

aRfe R la, b), @ [f]€ Rlia, bl aw Rrg fifg & l I:;"I.f]:;ﬂ,

sJ: I3
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E%Wﬂﬁfﬁmd:RxRaRﬁﬁmmt:
a mapping d: RxR - R be defined as follows :

o = X -
{xly) Tfl'_r;—leri_(x'yE RJ

ﬁh%ﬁﬁ?d,ﬂmmm% |

then prove that d is a metric on R.
. . | Fgar OR
Prove tha?ﬁa metric i i . i mombes of o
. space, the intersection of a finite number of opon gets is opun,
merﬁqe thmﬁ;m SHrAgeN=>@or R |
SDAGen)=(@er)is a tautology.  http://www.davvonline.com
_ aqar OR
Era;vﬂ?ﬂ:‘-rq s Frfafa s arfdea: ger &
e that the following statements are logically equivalent :
@Aa@yar=pa (g Ar).
Eﬁ'l: lr%iiﬁ'ﬂthQﬁtﬂ ‘ﬁﬁ"l.?ﬂ' Cpiegipd ol g g el E
press the following function in conjunctive normal form :
f&y.2)=(@y +xzy+x.
: arqar OR

FeT srame et & Rrg g -omer 7t waem A
mera binomial net for the flow function :
¥.y.z2+x.y . z4x.y.2+x .y .2
GRAFPH THEORY

A A G =V, E), V= VU, Ug, Uy, Vgl B = [(Ug,0g), Wy Vg (U » Ug)h Vg Vg V3, Vg
(vg,vh (Uy s vp)l [ V] =5, |E| =7 & ofoaya &, @ @ WE G FT I AL TF F@AT AL Ma

A | .
If a graph G = (V, E) is defined by V = (v, vy, 05,04, Vg E = (3,09 (v Vg, (g1 Ugh

(02 ] U,‘): (U3 T U4): (03 1 '-"5): (IJ ] 05)] IVI = 5' 'E| = 7‘
3gar OR

Preferfera it aiorl & R gl f frefia it
Express the following algebraic expression in binary trees
(a) (x-y)+(+z2)+w) http//www.davvonline.com

(b) ((a*b)+c)-d)x(e+h

(c) ((axb) xe)+(d+e)—(f—(gxh]]{. .
ELEMENTARY STATISTICS

uﬁmﬁﬁ'ﬂxﬁmﬁmmﬁ: - o
If the probability density function of the random variable x is given by :

1 j<x<2
fx)=1 3 .

0 , =gl otherwise
aa}mm{u{aﬁwmaﬂﬁﬁi : -
then find its m. g. f OR :
arraT de F R frg Al -

For Poisson’s distribution prove that :

VB, B, -3y mg=1

e s F A I E L '
wher symbols have their usual meamng.
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MATHEMATICS MODELING
6% RN A oy

Find o formuln for (), triplin

g time of nn oxponontial growth model,
. , v OR
urdle 3 W ot T (s
Writo the limitntiong (M) s iteer o) mat ) T |

of exponentinl g

@z W : A ' .
w S{!cllun C: LIH"{ Ana“rup R(}ﬂllll'll' G){Idn?ﬂ”’l‘i\fﬂtﬂ hx1G=80
=2 : '
L AR [ @)=+ x ¢ 10, al,a 30 & zufed fs / ¢ 1 [0 alaw [ de = |
] l}o w 3

rowth modol and logistic growth modol,

= 42
Let f{x)=x* and 10,al,a> 0, Show that £ ¢ R10, ¢} and r 2y = ﬂ‘i
http://www.davvonline.com 0

, I OR
g%; l:a, bl Tar T &t Flla.hl T T SR e 5w T 8 B )=/ () ¥ x e fa, b) 8

Let feRla,bl and lot F b difT : " o= F ) ¥
2 € la, b] then prove that : e a differentinble function on [a, bl such that F'(x)=f(x)

j: f)dx=Fb)= F(a).

2. frg A & V3 o aftim dem & f’:}.
Prove that V3 is an irrational number, '
oo , Fqar OR
R % snfEfr@st qorent a1 wo fiflad o frg Aifke |
State and prove Archimedean property in R.

3. Pt o e ¥ R oftow amsdt ot o e w0 A e AR
Draw a circuit for the following Boolean function and replace it by a simpler one :
F,y.2)=x.z2+ly. (¢ +2). (' +x.2).

_ . srgar OR

Prefafes = @ 99 oReg smifas At _

Draw the logic circuit for the following expression : http://www.davvonline.com
+y) . +y +2).0".2). '

4, oft =g A ¥ Rq%gmmm%,a‘rﬁmaﬁﬁﬁﬁzn“ugﬁnﬁﬁ T g ey ¥ |

If R is an equivalence relation in the set A, then prove that R~} is an equivalence relation in
the set A. :

sgar OR : '-
aw @ L, 12 ¥ ot s & ageey ¥ o A v, L o Rvroar weeg 3 ) aofe B (G, D TE
g | i |

Let L be the set of all factors of 12 and

let ‘1" be the divisibility relation on L. Show that
(L, 1) is a lattice. _ R N

fpT O e
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ooy pf; e 2w A g oy gond
lwoan g g » ﬁlr.ﬁnlluwing figure

o, . ' . £
Brr 1 Figuro 1
af’ it 3rer 78 Rar s & I v o e @
If some data is not given you may nssume that, http://www.davvonline.com
3iqar OR
(31) Fefafa ars oy «i gerar anr AR
Find the rank and nullity of the following graph :

W e (0, ¢

Rrr 2 Figure 2

(7) o ol F R (form) R Sk a+ft gf ¥ 7 wie ¥ aur wff @ie oot @ ¥ | AR B Al
Qardt at dter o & @it @i F & w0 gan ot A P o |
If a form (water tank) consisting of seven walled plots of land dind these plots are full of
water them. Find out how many walls will have to be broken so that the complete water
can be drained out. http://www.davvonline.com '

(@) =< ot 1 oF oof et Tl @ s [y @ om& § & e AR
Draw a complete graph of four vertices and find all spanning trees in this graph.

(3) Frafefas @ecf #t oo award s/ IR : Find the path length of the following Binary Tree ;

DR -1 FT-3 S
— letel 1 .
Leed 2

Rra 3 Figure 3.
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MATHEMATICAL MODELING

mﬁmmmmmmaﬁmﬁq |
and prove population Growth and Decay model.

a9t OR

At argdwrT afi sfew 3 mw A |
Derive logistic law of population growth model
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