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- Section I |
(Atteinpt any Jour quesﬁom from Section I)
lf y= Vlog (x+\/;2Tl), show thét g |
A+, +@n+ i);y,'m +my, = 0. >
Sketch. the graph of the ’function

3x—-5
./()‘“xz'

by
dec
T€ase, points of relative maxima and minima, concavity of the

graph, mﬂectlon points and horizontal and vertical asymptotes.
' : ' P.TO.

determmmg all critical points, mtervals of i Increase and :

GRS A



th

10.

- generated when th

(2) |

Fvalnate @ lim (e' 1 )"
0 '

. l ‘
Given the cost C(x) = 3 ¥+ Sx + 98 ¢ Ci
TR of producing ¢ ynits
a particular commodity and the selling price p(x) = 1 s
575

when x units are producéd. Determine the level of product;
A . i
that maximizes profit.

Sketch the graph of r = sin 20 in polar coordinates.
Section 11’

(Attempt any four quesﬁohs ;from Section II) -
Obtain the.redt.;ction fd@ulé for | |
| sec" % dx |
Use‘ it to evaluatc.f s_e‘cé x dx !

Find the volumé of the solid generated by ‘revolVing the regi

enclosed by y = x; y-'= 2_y*andx =0 is revblved about 1
x-axis,
Use cylindrical shells method to find the volume of the s¢

x - XA

e re.gion enclosed by v =

y=01Is resolved about y-axis.

Show thét the arc length of the curve y ~ cosh ¥ b?““ |
x = 0and x = log 2 is 3/4.
l | y revolving. the cu -

Find the area of the surface generated b

5 1 <x< | _axis.
y.= \/f__xz, | <x < 1, about x_a"



1.

14

IS.

()
Section 111
(Attempt any three questions from Section 111)

£

Find the equation of parabola having axis y = 0 and ‘passing
through the points (3, 2) and (2, - 3).

Find the equation of ellipse with foci (1, 2) and (1,4) and ..nor

axis of length 2.
Describe and sketch the graph of the conic
& + 2+ éy -'7.=0.
Label the vertices, foci and asymptotes to the graph.
Rotate the coérdiﬁate'gxes to reﬁmve the xy-term in ihe.'equation
31x?+10\/§sz+_2iy2'—144.=d.
Identify the resultant ‘conic.
Sectioi; iV
(Attempt any four questions from Section IV)

Given the vector functions

KO =+ gy v
‘ {
verify that
m (F)xG(e)] = [lim F(o)) Clim Gl
: -] N e ‘ _,P,T_‘Q
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1.

4.

5.

(8 - L
Section 11
(Attempt any three questions from Section 111)

L]

Find the equation of parabola having axis y = 0 and passing
through the points (3, 2) and (2, -3).

- Find the equation of el!ipsé with foci (1, 2) and (1, 4) and nor

axis of length 2.
Describe and ‘sketch th;e.‘ grapﬁ of the conic
; x— 4 + 2w + 8y — '7 = 0.
Label the \(erti‘ce_s,. _foci and asymptbtes' td the‘ graph. i
thate. the coordiﬁate’aXes_ to ren#ove the Xy—term in ihe ‘equation
| 3.1xé .+10\/§.x:y-.k‘2iy2»—vl‘44':}()'.
Identify the .resﬁltant "’c’lonic::.._ |
ASectioi; iV
(Attempt ény four quésﬁons .‘ from Section IV)
Given the vector functions

F(t) =4 +‘t2j + Pk

o 1 |
and | G@) = Zi-efj

. verify that

lim[F@)xG()] = (lim F@©)] x flim G-
Fy 1 v P.TO.



16.

17

18.

19.

(4)

L
A velocity of particle moving in space is ,
V() =17 ej+ Jik -
Find the particle’s position as a function of / j¢ , ¥

at time 1 = 0 is E(o):iyt}—-fc_
ar

A shell is fired at ground level with a muzze speed of"
< ' ed of

njr

280 f/s and at an elevation of 45° from ground leye; -
_ : , Vr
(® Find the maximum height attained by the sheii
@) . Find the time of flight and the range of the shell
Find the tangential and normal components of the acceleratios
of an object that moves with position vector
o . e & Py
R(f)=cos fi + sin 1j + k.
Find the curvature k(f) for the curve given by the vecte

equation

’

| E(t)=4 cos fi + 4 sin li‘+ k (0<1<2n). |

3
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(@)

(6)

(c)

(a)

(b)

Attempt any /wo parts from each question.
All questions are compulsory. ‘
Find polar representation of the complex number : 6

:=sma+t(l+cosa),ae[0 2m).

Fmd 'z| and arg z, arg (-z) for : _ s 6
@ z=QA-DH®6+6)

@) = :(7—7ﬁf) (-1-i). | |
Solve the equation : | ' 6

2 =5Gz- (2 -z +))
Fora, b e Z, defne g =B iff 2 — B is divisible
by 3 :

6
(i) |

Prove that ~ is ap equivalence relation on Z.

(i) Find the equivalence classes of 0 and 1.
Define :

.. I3 Z-—>Zbyf(x) x? —5xt5
() Is £ one-to-one 9
iy s / onto ?

Justify each answer.

P.T.O.



( 2) | B

(¢)  Show that the open intervals (0, 1) and (4, 6) have

the same cardinality. | ' 6

(59
‘

(@)  Suppose a, b and c are threp non-zero integers with

a and c relatively prime. Show that :~ 6
gfcd(a'.‘ be) = ged(a, b). .,

(5) () Solve the following congruence if possible. If no

solution exists, explain why not :

'x = 2(mod 6). - 5
(ii) Find three posmve and three negatwe mtegers in
I W.Lt. cengruence ‘mod 7. B 6
© Use mathematxcal mducnon to estabhsh the fo]]owmg
_ inequality : - ' - 6 
'\n'>n3forailn>6 |
4 (@) Flnd ‘the general so]utlon to the fol]owmg lmeaf
,systemv A 6Y
3x2-— 6x; + 6x, + 4x5= - 5 |

3x; — Tx, + 8xy — Sx, + 8xg= 9
3x; — 9x2"+ l‘2x3 - 9x, + 6xs = 15.
27 '  5 8 77
A(b)‘ Let w={-3] aid A={o 1 41}

L2l 130

Is u in the subspace of R3 spanned by the columns

of A. Why ‘or why not ? 6Y:



v('c‘)'

@

(b)

(©

Let :

() For what values of h is vy in span {v,, v,} ?
(i) For what values of 4 is {v,, v,, v3} lmearly

dependent 9 Justify each answer. 6%

62

A linear n'ansformaiiqn T : R? = R2 first reflects points

“through the’ x,-dxis and then reflects _points through

the»xz-axis Show that T can also be described as a

linear tmnsformatlon that rotates points about the origin.

What is the angle of that rotatlon F 62
L :
| 2 -3 4 [6
A=[-8 8 6 |andu=|-10]
16 -7 7 L

Is  in Nuyj A-? ls u in Col A ? Justlfy ‘each

answer _ ' _ . ’ 62

P.T.O.



: 'TI
(4 ) | ®

1 I .—-2 - | . x
(a). Given b, -“[_4}, hz_z{_,} and B = {b, by} is basnss'

of subspace H of R2.

i)
. | =37 A ' |
- () Determine if x = . belongs to H. v
(i) Find [x]g, the .B-,coordi‘_nate vector of x. 6% y
(b)) Determine the basis of the null space of the ‘following i
. matrix : | o | :
3 e ; )
L 2SS0 A |
B e S R | - W
A= s :
=3 99 7 =2 6% -
L3007 1177 ]
, | {24 3
@ IsA=-2an eigenvalue of | 4 —¢ =3 1. e
SRR SR o T )
If so, find one corresponding eigenvector. 6%

3,100
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LetACR,f A—)Randce Rbeaclusterpomtof

Use the €-8 definition of the limit to prove thiit

1lim x3

s o g for any ¢ € R. | - 5

Statg divergence criterion for limit of a function. Show

th
at xll_r::() (x + sgn(x)) does not exist. ' 5

P.T.O.

ceipt of this question paper.)
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|

(@)

(@)

®)

(0)

(@)

Prove that :

(‘) lim ~l- = oo

x—0+ X

Gy lim L =o.

X o0 x2 _

Let ACR, £, g h:A—> Rand ce R be a clust

point of A. If /() < g() < h(x) for all x € A, x #

ik - - lim f(x) L= lim h(x), then prove th

X —>c d X—>cC

lim g(x) L

X —>cC

State and prove sequential criterion for continuity of

real valued function.

Let the function f R — R be defined by |

2x : if xisrational
f(x)=

x+3 : ifxisirrational
Find all the points at which f is continuous.

Let x — [x] denote the greatest integer function. Determi

the points of 'continuity' of the function Jx)=x-[

x € R.



(@)

)

(©)

@)

(b)

) | 9

Let f be a continuous real valued function defined on

[a. b]. By assuming that fis a bounded function show

that f attains its bounds on [q, b]. . 5

State Bolzano’s ‘Intermediate value theorem and show

that the function f(x) = xe* — 2 has a root ¢ in the

interval [0, 1]. | 5

Let f: R —. R is continuous on R and suppose that
f(r) = 0 for every rational numbers r. Show that

fix)=0forall§ce R. & ' : ‘ 5»

Define uniform continuity of a function. Prove that if

a function is continuous on a closed and bounded

interval I, then it is uniformly continuous on I. -

Show that the function £ (x) = 1/x2 is uniformly continuous

on A = [0, [ but it is not uniformly contifuous on

B =0, cof. G - s

Determine where the following function SR > Ris

differentiable, £(x) = [x - 1) + |x + 1| | 3

P.T.O.
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(d)

(@)

(©)

Let / be defined on an interval | containing the point
Then prove that fis differentiable at ¢ if and only if the,

exists a function ¢ on I that is continuous at ¢ and satisfig

7 (%) = f(0) = &) (x - ¢) for all x € 1. In this case, w

have ¢(c) = 1 "(¢). Using the above result ﬁnd the functiol/
¢ for f(x) = x}, x € R. ‘ i

| je
y
State Darboux’s theorem.'Suppose that 1: [0, 2] — R il

State and prove Mean Value Theorem.

continuous on [0, 2] and differentiable on ]0, 2[ and thé
J)y=9. r (=1, f(2) '_= 1. (/) Show that theré exist
€, € (o, 1) such that T e =1 (i) Show that theré exist
& € (1, 2) éuch that f '(czi = 0. (i) Shbw that there exist

¢ € (0, 2) such that f*(c) = 1/10. s i

Let f: I — R be differentiable on the interval I. The:r
prove that fis increasing on I if and only if S(x)=>0 fo

all x € I.

L

State Taylor’s ' theorem. Use it to prove tha |

1 — x%/2 < cos x for all x € R.

Find the Taylor series for ¢ and state why it converge

to' e for all x € R

4 310



This question paper contains 4 printed pages.

3 Your ROl NO. ......ccccvsensvsesnssesaoanans

| No. of Paper : 91 |
Vnique Paper Code : 32351302
Jame of the Paper  : Group Theory - 1

lame of the Course : B.Sc. (Hons.) Mathematics

emester - 111
duration : 3 hours
faximum Marks o i

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

n Attempt any two parts from each question.
All questions are compulsory.

. (@) Define a group. Give an example of:
(1) an abelian group consisting of eight elements,
(ii) a non-abelian group consising of six elements,
(iii) an infinite abelian group, and '
(iv) an infinite non-abelian group.

- (b) Shox.v t.'hat.the set {5, 15, 25, 35} is a group under
multiplication modulo 40. What is the identity

element of this group? Find the inverse of each
element.

(c) Prove that the intersection of an arbitrary family of
subgroups of a group G is again a subgroup of G.

}Vhe'lt Can you say about the union of two subgroups?
ustify your answer. 2x6=12

'P.T.O.




2

2.(a) (1) Prove that in (Z, +), the group of integers undk

addition, every non-zero element is of infinj
order.

(i) Let G be a groupandae G. If | a | = Zkand k is
positive divisor of n, then prove that |a™| =k,

(b) Prove that the order 0

f a cyclic group is equal to th
order of its generator.

(¢) Define a cyclic group. If G = (q)
group of order n, then prove that
subgroup of G is a divisor of n, and

divisor k of n , G has exactly one sub
namely, (g™ ").

“1s a finite cycli
the order of an)
for each positiv
group of order %

2x6.5=13.

3. (a) Prove that if the i

dentity permutatiop E=Py B
where the £’s are 2

-cycles then r 1S even.
(b) Show that for n > 3 Z(S) = {1y.

(c) Prove that:

(i) a group of prime order |,

: 45 1O proper, non-trivig|
subgroup. State its converse. Is it trye? |

(ii) a group of prime order is ¢
identity ele

4.(a) Let ¢ be a finite grou

p of Permutations of 5 set S. Ther
Prove that for any i from . -

1G] = lorbg (i) Istabg (i) |.



3

the center Z(G) of a group Gis a

4 (b) (i) Prove that
- £ G and is normal in G.

i subgroup 0

(i) If H is a subgroup of G such that H is contained

in the center Z(G), then prove that H is a normal
subgroup of G. I the converse true? Justify your

h ‘answer.

‘(c)LetNbea normal subgroup of a group G and let H be

d a subgroup of G. If N is a subgroup of H, prove that
0y H/N is a normal subgroup of G/N if andonly if Hisa
| - 2x6.5=13

v normal subgroup of G.

k - | |

3. (a) Let C be the complex numbers and:

_([a -—b],

6, m={[? ~’]:ab er}
" Prove that C and M are isomorphic under addition
" and C*=C\{0} and M* = M \{0} are isomorphic

under multiplication.

(b) Prove that an inﬁnite‘ cyclic group is isomorphic
to (Z, +). Hence show that every subgroup of an
infinite cyclic group is isomorphic to the group itself.

(c) .Let G be a group of permutations. For each o in G,
) define

if o is an even permutation,

1,
Sgn -
= (q) {—1, if o is an odd permutation.

Prove that sgn is a homomorphism from G to {1, — 1}.
What is the kerne]? : 2x6 =12

P.T.O.



h

4 3
6. (a) Let ¢ be a homomorphism from a group G to a group |
G Let g be an element of G. Then: ;
() #(9™) = ¢(9)" foralln € Z. | J
(ii) ¢ is one-one if and only if ker(¢) = {e}, where r

e is the identity of G.

(b) State and prove the First Isomorphism Theorem. 1

(¢) (i) Suppose ¢ is a homom_ofphisfn from U(30) to s
- U(30) and Ker(¢p) = {1, 11}
: )

If ¢(7) =7, find all elements of U (30) -that map

to 7. _ f b

(ii) Let G be a group. Prove that the mappihg ¢(g) =
g~ ' forall g € G, is an isomorphism from G onto
G ifand only if G is Abeljan 2x6.5=13

3100
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Attempt any six questions from this section.

_ , IR B 2,2
. Let f be the function defined by f(x, y) = g o
| x*Fy
(x, y) # (0, 0).
(@ Find  lim % )
(x,y)-> @21 J(x,y)
(b)  Prove that f has no limit at (0, 0).
PTO.



The temperature at the point (x, y) on a given metal p|
in the xy-plane is determ‘ined'_accordin‘g to the form,
T(x, y) =.x43 + 272 +y dégrees. Combute thé rate at wh
the temperature changes with distance if we start at (2,

and move :
(@ parallel to the vector j.

(b) parallel to the vector i.
(

The Company sells two brands X and Y »'of a comfﬁefci
soap,\in thoﬁ'szmd—pound units. If x units of brand X a
» wnits 'of Braid Y hare Sold. the unit price for brand X
p(x) = 4,000 ; 5601; and for brand Y is g(y) = 3,000 — 450,

(@ Find the total revenue R in terms of p and gq.

‘ 8
(6)  Supposé the brand X sells for $ 500 per unit and brd

Y sells for $ 750 per unit. Estimate the change in 10
revenue if the unit prices are increased by $ 20 for brd

X and $ 18 for brand Y.



£
(FE8Y
- 1E52).
) )
show that
aw+;aw_0
P 2 ps—=
ar ds

’ v 2
Find the directional derivative of f(x,y)= &7 at P(1,-1) in
the direction toward ‘Q(2,' 3).
Find the absoluté extrema of f(x, ) — 2sinx + Scosy in the

rectangqlar regi‘qn w1th vertices (O, 0), (2, 0), (2,.5) and (O? 5)..
Let R =x1i +Vyj +zkand r = ‘||RI|, evaluate div(—%R) :
, P ' L7
Section 11 |
Auémpt any five .qucgtim,ls. from &is section.

By using iterated integral, compute

” x\/l—x2e3ydA, _
.
where R is the rectangle 0 <x < 1,0 <y < 2.

P.TO.




10.

11.

.

13.

Evaluate the double integral :

{185

Dy+l’

where D is the triangular region bounded by y = —x an
; 14

'y=2.

Evahiate the double integral

JSIy tl '
dx
y \Il+x +y @

by _conve_rting to polar co-ordinates.

Fihd the volume of the tetrahedron T bounded by the pla
2x+y+3z=6 and the co-ordinates planex=0,y=0£m
2 =40.

Find the volume of the sol'id D bounded by the parabol¢

z=1- 4(1:2 + yz) and the xy-plane.

Evaluate

ff ) (x—y)zdyd#

D

by using change of variable u = x Y and v = X~
where | D is the region in the xy-plane which is bOlmded

the co-ordinate axes and the linex +y~ 1.



Section I11
Attempt any four questions from this section.
14.  Evaluate the line integral

-IF.dR,
C

where

F= x . ..V-

and C is the quarter circle path x2 + y? = o2, traversed from

(a, 0) to (0, a).
15.  Show that the vector field .

F(x, y, z) = (sinz, ~zsiny, x cos z + cos y)

is conservative and evaluate

[ F.ar
5.

for any pieCeWis,e' smooth path joining A(1, 0, —1) to

B((), -l,’ 1).

P.TO.

A el



16.

17,

18.

( 6 ) R
Use Green’s theorem, to find the work done by ‘the force field
F(x, ») = By — 4x)i + (4x - y)j

when an object moves once counterclockwise around the

ellipse 4x> + ¥y =4,
Use Stokes’ theorem, to evaluate the line integral

$ Gyde+2:dy - 5 &)
C ; " :

where C is the intersection of the xy-plane '_and the

hemisphere

._,"zl\/l e yz;
traversed c_ounterclbckw?se as vieW;d frbm above.
Evaluate |

| jsj (F. N)as,

whete F = x2j + xyj + x3y3k ahd Sis thé surface of the tetrahedron

bounded by th'e} plane x + y+z=1 and the coordinate planes

Wwith outward ypjt normal vector N,

3,100
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1. (@) (i) Let X=R U {0 }U {~ }. Define the metric d on
Xby: , o
dx,)) =tan” x~tan” y | x, y € X, |
where tan™' (o0) = /2 ang tan”' (—o0) = - /2.
‘Show that (X, d) is a metric Space.

(i) Let X denote the set of all Riemann integrable
functions on [a, b]. For f; gin X, define:

a58)= [f(x) - gl @
Show that d is not a metricon X, 3+3=6
(6) Prove that g sequence in R" s Cauchy in the Eucli-
dean' metric ¢, if and only if it is Cauchy in the
AXimum mefric goo. - o
' P.T.O.



‘ 2
(¢) (i) Show that the metric space (X, d) of ratiq
numbers is an incomplete metric space.

(1) Let X bg any nonempty set and d be the disc
metric defined on X. Prove that the metric sp,
(X, d) is a complete metric space. 3+3=(

2. (a) Let (X, d) be a metric space. Prove that the int
~ section of any finite family of open sets in X is an of
~set in X. Is it true for the intersection of an arbitr

family of open sets? Justify your answer.

(b) Prove that if A is a subset of the metric space (X,
then d(A) = d(A). |

(c)LetFbea subset of é metric space (X, d). Provet
the following are equivalent:

(i) x€ F
(ii) S(x, €) NF# @ for every open ball S(x, €) centel
at x; |
(iii) There exists an infinite sequence {Xn}, nz1

points (not necessarily distinct) of F
that x, = X.

3. (a) Let (X, d) be a metric space andZcYCSXIf <‘:lx
and cly(Z) denote, respectively, the closures of Z in
metric spaces X and Y, then show that:

cly(Z) =Y N clx(Z).



L =

0

\(3

g

chy

3

(b) (1) Let Y be a nonempty subset of a metric space (X,

dx), and (Y, dy) is complete. Show that Y is
closed in X, | ‘

() Is the converse of part (1) true? Justify your
answer. ' 4+2=6

(¢) Let d, (p = 1) on the set R" be given by:
p .
dylx, Iy) = Tioalx; - y;|7) P

for all x=(x1, x5, ..., x,), y=(y1, Y2, «.., ¥n) in R". Show
that (R", d,) is a separable metric space. 6

- (@) Prove that a mapping f. (X, dx) > (Y, dy) is

continuous on X if and only i

££7'(F) is closed in X for all
closed subsets F of Y.

6

() (i) Define an isometry between the metric spaces

(X, dx) and (Y, dy), and show that it is a
homeomorphism.

(i1) Is the completeness of a metric space preserved
- under homeomorphism? J ustify your answer.

442Ys=6Y; -

- (c) State and prove the Contraction Mapping Principle.

1/2+5=6Y,

, .(a) Letfbea mapping of (X, dy) into (Y, dy). Prove that f
is ’

continuous on X if and only if for every subset F of Y:
fEYe @y 6w
P.T.O.




is
4
(b) Prove that the metrics d), d; and doo defineqd on
by:

W
di(x,y) = Lj=1 ,xj - y/l;

i

2
dz(x,y)=(2}‘=1lx; - }’jl ) /%; and e

doo (x,y)=max { |xj — yj| : j = 12,..,n) o
forx = (xi.x2, ...,xn)and y = (1, v2, ..., yn) € R"
- are equivalent. | | 61

(c) Prove that a metric space (X, d) is disconnected if a™
only if there exists a continuous mapping of (X, 3
onto the discrete two element space (Xo, dy). 6% ™

6. (a) If every two points in a metric space X are containe
in some connected subset of X, prove that X i
connected. 6%

(b) Let (X, d) be a metric space and Y a subset of X
Prove that if Y is compact subset of (X, d), then Y i

bounded. Is the converse true? Justify your answer.
6/

(c) If f'is a one-to-one continuous mapping of a compac
metric space (X, dx) onto a metric space (Y, dy), thlef
prove that fis a homeomorphism. 6%
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o.of Question Paper © 94

qlie Paper Code . 32351502 I

1e of the Paper . Group Theory-l1

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

1ester -V

-ation : 3 Hours Maximum Marks : 75

ite vour Roll No. on the top immediately on receipt of this question paper.)
Al quéstions'are compulsory.
Question No. 1 has been divided in 10 parts
~ and each part is of 1%z marks.
Each question from 2 to 6 has 3 parts and each part is of
6' mérks. Attempt any rwo parts from each question.
State true (T) or false (F). Justify your answer in brief :
(a) Z, ® Z3 is isomorphic to Z where Z is used for group
(0,1,2, .. wis =18 inder addition faoduto 7.
(b)  The largest possible order of any element of external

direct product Z® Z DL, is 36.

P.T.O.



(c')

(e)

¥y

()

Uk

()

o
~

If H. K and L are normal subgroups of a group G, Ty
G is internal direct product of H, K-and L if G = H‘KL .
HN KN L= {e} ‘where'e is identity of G.
The order of the group of inﬁ_e'r autombrphisms
additiVe group of integers is greater than 1.
The dihedral group D, of order 8 is a subgroup of_»[

symmetric group S,

~ For any two groups G and G, Gi' ® G, is isomorphic
G, ®G.
2 1

Let G be a non-abelian group. A map G x G — G is giv

by (g a) - g.a=agforallg and ain G. Thié‘ is an actiy
of G on itself, .

Every subgroup H of a group G of index 2 is norm

in G. |

If order of a group G is greater than 1, then the conjuga

action of G on itself is transitive.

In'S; the all conjugacy classes are {(1 2), (13),(23)}¢?

{((123),(132)}.



((F)

(b)

()

(a)

(b)

(c)

(- ) b

pProve that for any positive integer n, Aut(Z") isv
isomorphic to Un). where Z" is the group {0, 1,2 ... ,
n - 11 under addition modulo »n and U(n) the group of
units under multiplication modulo » and Aut(Zn) denotes
the group of automorphisms of Z:

Define the commutator subgroup G" of a gfoup G. Pr0v¢
that G/G’ is abelian and if G/N is abelian then G’ is
subgroup of N.

Prove that the order of an element of a direct rproduct of
fnite number df finite grbups i's the least common multiple
of the orders of the chponents of fhe elemeﬁt. }

Prove that if a grohp G is the internal direct product of a

fnite number of subgrou;is H, s g ety . H, then G is

isomorphic to the external direct product of H,

Find all subgroups of order 4 in 2,9Z,.
Let G = {1, 7, 17, 23, 49, 55, 65, 71} be the group under

multiplication modulo 96. Express G as an internal direct

product of cyclic groups.

P.TO
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[.et G be an abelian group of order 120 and G has eXac)
three clements of order 2. Determine the isomorphisy, Clag
of G.

() Let G be a group actihg on a n()nv-empty set A
Define kgrnel of action of G on A énd explain whey
this action will be called faithful.‘

(i) Cd_nsider' t.he’ac'ti.or.l,of th-e dihedral group D, of order
8 -on the set A = 113142, 4}'} of the unordered pair
of opposite vé,rtices of a square. Show that this
action» is not faithful. Fu&her, éhqw that for either
a € Afa={l, 3} or {2, 4}), thé stabilizer of a in
D, eqﬁals the kernel of the action.

Let G be a group and A be ény suBset of G. Define
centralizer C (A) and nonﬁalizer N JA) of A in G. Further
for the symmetficlgroup S, and a.subgroup A = {1, (1.2)

| | ‘ . ~ . | e
of SB, find centralizer and normahzer of Ain S, wher

| denotes identity‘ of S..



{a)

()

(c)

{ 3 -} %

et G be a group, H be a subgroup of G and let G act by

left multiplication on the set A of left cosets of H in G. Let

n_ be the associated permutation representation afforded
H .

by this action. Then, show that the following hold :

(N

()

(i)

G acts transitively on A.

The stabilizer in G of TH € A is a subgroup of H
where 1 is identity of G. .
Kernel of . is equal to mx&_GxHx'l and the kerrtel

of T, is the largest normal subgroup of G contained

in H.

Let G be a group acting on a non-empty set A given by

ga forall ge G and for all g € A, If a, b € A and

b= g.a, for g € G, then show that G = gG ag“. Deduce

that, if G acts transitively on A, then kemel of the action

(i)

(i)

is ﬂgeGgGag where G_ denotes stabilizer of x in G.

State the class equation for a finite group G. Find all

conjugacy classes and their sizes in the alternating
group A,
LetGbea group of order p* for some pnme p. Show

that it is isomorphic to either Z poorZ z.
P

P.T.O.




(a)

(b)

(©

_(6)

Show that for any positive integer  greater than or &
to 5, the alternating group A of degree # does not j
a proper subgroup of index less than n. |

Prove that if order of a group G is 105, then it has non

“Sylow 5-subg_roup and normal Sylow 7-subgroup. |

State and .prove the Index theorem. Hence or otherw

show that there is no Simp!e group of order 216.
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Your Roll No. S sersncanaesessansesiinss
: SI. No. of Q. Paper : 136 I
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' Name of the Course : B.Sc.(Prog.) / B.Sc.

Mathematics Sciences

Name of the Paper : Problem Solving Using
Computers

Semester 2 1. |

Time : 3 Hours Maximum Marks : 75

Instructions for Candidates :

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

(b) Section - A is compulsory. .
{c) Answer any five questions from Section- B.
(d) Answer a]] parts of a question together.

Section - A

(@) Write full form of RAM, EPROM.

2
(b) Draw a block diagram to illustrate the basic
organization of g Computer system.

2
P.T.O.
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(c) Write at least two characteristics , each
gecond , Third and Forth generatj -

computers.
(d) Draw a flowchart to find the maximum gqf -
three numbers.

(e) fX =32 and Y = 16, find the value of Xa
Y after the following operations :

(i) X<<2
(i) X Y
(iii) X & Y
(f) Evaluate the following expression :
7% 10+ 15-25%8//5
(2) Write a function to search an element i
list using Binary search. |

(h) Identify the syntax errors in the follov
code : '

if (X =Y): |

| print(" Equal’)

else if(x<y):
print("Smaller”)

else;
print("Larger")
2
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(i) When does need for: exceptlon ‘handling
‘routine arise ? 2

() What will be the contents of D, if the
following statement is executed ?

D = [ x+y for x in range (1, 3) for y in range

(1, 4]
Section - B |
. (a) Find the output of the followmg program1
codes : |
total =0

for i in range (10,0, -1);
total + = j
pnnt total
(b) a=b=40
x=y=5t)
if a<100;
if b>50:

x+ =1
else ;
yt=1
print x
printy

3 P.T.O.
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(c)

(d)

3. (a)

‘Listl = List()

List2 = List( )
for i in range ( 0, 10):
if (i % 2 ==0):
Listl . append (i)
else: |
List2 . append (i)
print List1, List2

Given a string S, what will be output
executing the following statements ?

S = "University of Delhi"
(i) S[:10]+S[10:]

(11) S0 :1len (S)]

(iii) S[-5:]

(iv) S[0:10:2]

Write a function that takes an integ
parameter n and prints the following patter
with n number of lines using for loop. Fi

example if n = 4 then the following pattes
should be printed :

1

12
123
1234

ST M4
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(b) Given the following lists : | 4
Listl =[1, 2, 3, 4, J]
List2 = ['A", 'E', T']
What will be the output if the following

statements are executed :

(i) List2.extend(['O", '10"))

prmt List2
(1i) List2. append([ Q' '10' ])

i
;
E

pnnt List2
(ii1) List[2]==

(iv) List3 = List1[1 : -1 EEy |
print List3 B o |
(a) Differentiate between - 5 |
(i) Testing and Debugging | i

(i) PROM and EPROM
(b) Write a function that accepts an integer as

input and return the reverse integer. e.g. if

the input is 2896, the output should be 6982.
| ' S

S P.T.O.




136

5. (a)

(b)

6. (1)

What will be the output of executing the
following statements on Python command

prompt : | 5
A={1,2,3,579}

B={2,4,6,8,9,10}

(i) A . intersection ( B)

(ii) A . symmetric_difference ( B )
i) A~B-

(iv) B-A

(vj] 10inB

Write a function that takes length of three
sides of triangle as parameter and retum
the area of the *riangle. Also assert that sum|
of length of any two sides is greater than

third side. |
5

Define a class Bank that keeps track of bank
customers. The class should contain the
following data members : 8

Name - Name of the customer
Account - Account Numbeer

Num

Type - AccountType (Savingsor Current)

6
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Amount - Total amount deposited in the
bank

The class Bank should support the following

methods :
(i) __init ___ method for initialising the
data members

(ii) Deposit method for depositing money in

the account

(iii) Withdraw method for withdrawing

money from the account

(iv) __ str ___ method that displays the
information about bank the customer

(b) When do you need multiple except clauses

inatry...... except block ? 2

7. (a) Writt: a function that takes a list of numbers

as parameter and sort it using. Bubble Sort.
5

7 P.T.O.
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(b) Consider the following list of numberg;‘
10, 23, 45, 67, 89, 99, 105, 150
Show step by step iterations for searchin/
the number 105 in the above list using Binary,
Search. Also write the number of iteration

required to find the number. 3

8. (a) Write a program to reverse a string using
stacks. | %

(b) Evaluate the following postfix expression
Show the stack Status after execution off
each expression. : .

5: 20: 15, ) *; 25; 2: *’ +

1700
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Jdnstructions for Candidates: :
' (a) Write your Roll No. on the top immediately

(b)

(b)

on receipt of this question paper.

Attempt any Two questions from each
section.

Section -1

Prove that the set {X,, X} of vectors in R"is

linearly independent iff X, and X, are
collinear. S 6

Define a subspace of a vector space. Examine

whether the subset 6

Wt= {(a,b,2); a.beR} of R® is a subspace or
not. | | '

Define Liqear Transformation. Find and
sketch the image of unit square with vertices

(0,0), (1,0), (0,1) and (1,1) under the'dilation |

of factor 3. : 6

.10,
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3.

(b) Define eighen value of a matrix. Find eighen |

values and corresponding eighen vectors of
matrix | 6

!

(a) Pl | e ratk of the matrix

1.8 e E]

g e usihg Elerﬁentary
I =2 =30 (

e

Transformations.

(b) Solve, if consistent, the system of equations :

9.

(a) Discuss the convergence of the foll

X+y+32=1 : ‘
2Xx+3y-2z=3 .
X+ Ty+2z=7 6,6

Seétion - II

owing

Séquences : 6 ((

n 1
g (("1) 'Hj (i) (x7)

where -1< x <1



; . 0z
(c) Verify that x —

138

' (b) Sketch the graph of the function

iﬁ

11
i - 3x+—
(X) X X+ 2

Mentlon the transformations used at each
step. . - 6
(c) Radium is known to decay at the rate
proportional to the amount present. If half
life of radium is 1600 years, what percentage

of radium will remain in a given sample after
800 years ? 6

(@) If y=sin (m sin™' x), prove that
(1, = @n+ 1)y, +Ha-m?)y,.
(b) Find the Taylor’s series generated by f(x) = -}1?
atx = 2. When does this series converges to i

6

0z
o yg =nz, where z is given
by z = (x2 + xy + y?2)-!. 6

(a) Find the nth order derivative of the function

given by y = sin(ax + b), where a,b are fixed
constants. 6

3 | P.T.O.
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(b) Define heat equation and hence verify tiyi
o(x,t) = e t sinnx is a solution of hy
equation. _ b

(c) Find the limit of the following se’quencesm

s

2 2 2 1 il

1" 243" +iseres n - r
(11)

. 5n
0 "6n° _n?+3n+4

Section - III

7. (a) Show that modulus of sum of two compl
~ numbers is always less than or equal to t

sum of their moduli. X
(b) Form an equation in lowest degree with rt
coefficients which has 2-3i and 3+2i as t

of its roots.

8. (a) Solve the equation z7 + z = 0.

ST (cos 0 + isin)* ,
(b) Simplify (sin® +icos©)® - :

9. (a) Find the equation of circle whose radius

| 3 and whose centre has affix 1-j . :

(b) Find the equation of the right bisectors
the line joining the points z and z,.

4 37
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rite your Roll No. on the top zmmeazately on recezpt of this questton paper.)

Attempt any wo parts from each questlon

(@) ,Find‘ the value of a if the function S/ given 'by :

) { Ry e .'2x-1,'__x<2,
o Fe=ya, . lxo= g,
1; | R
is continuous: at x =i 6
(b) | Examme the contmulty of the functlon f deﬁned by :
e i |
x
f( ) .xe] x+e-1/x X ¢0
I |
f0) = o,
¢ |
at x = 50 di ' ¢ |
X 0.. Also »dlSCUSS the kind of discontinuity if any. 6
1

P.T.O.



( 2 )
() Discuss the derivability of f(x) =lx-1]+|x+1
x=-11.
@ If

u=x2tan! (i—) ~y2tan! (i—), x#20,y#0

then prove that :

0% . x? ~y2
oxdy x2+y?°

(b) If 2=tan"! (l), verify that :

x ;
o0x2 dy?

(¢) . Find the nth derivative of sin® x.
(@) Find the condition for the curves :
ax? +by? =1, Cayx? +by? =1

to intersect orthogonally.



()

(a)

Q)

(a)

{ &) : 1278
Find the equations of the tangent and normal at any
point (x, ¥) of the curve : T 6Y

, m
ﬂ*.‘-_y.._..:l_'

am bm

Find the radius of curvature at any point to the

curve x = a(cost +¢sint),y = a(s‘int - icos t). 6"2
Fiﬁd the asymptofes of the ‘cu_rve :
x3+y..3_~‘3ax=0.~ ok : 6"
Find the multiple points on the '.cu;ve :
x4-2ay3—3a2y2—2q2x2 +at =0 6% -

Trace the curve g

Ax) = (x - aym (x _ b)Y m, n being positive integers;

x€[a, p),

PTO.
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By AN = (- Dx - 2) (e - 3) x €10, 4], then g

| agrange’s Mean Value Theorem find the valye

such thatc € (0, 4). \r
' ) . = X- - seey B
(¢)  Prove that log (1 + x) o "3 4 .
§
0 <x <1
1
6. (@) State and prove Lagrange’s Mean Value Theorem.§

(b) Evaluate :

p tan 3x
Tim
x-n/2 tanx

(¢)  Investigate the maximum and minimum values of !

function f defined by

f(x)=2x3 -15x2 +36x+10,Vx € R.

1278 | 4
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(b) What system calls have to be executed by

command interpreter or shell in order.

start a new process ?

(c) Explain the convoy effect in CPU schedulin:__’

(d) Whatis rhemory compaction ?

(e) Give difference between primitive and no
primitive scheduling. State why strict no
preemptive scheduling is unlikely to be use

| A 2.

(f) Name three criteria based on which we ¢

compare various CPU scheduling algorithm

(8) What is dynamic loading ?

(h) Explain how locality of reference helps

getting reasonahe performance in dem?
pagmg ?



- 140

(i)‘ ‘Why threads are called light weight

processes ? e | 2
)) What is absolute pathname ? Explaip with
the help of an example. | 2

(k) Whatis the difference between “cp” and “mv”

command of Unix ? 2

Section -B

(Attempt any five)

- (a) Explain three benefits of multi-threaded

programming, 3

(b) How does cache help to Improve system



140

3. (a) What 1s the purpose of the comman,

interpreter ? Why 18 it usually separate frog
‘the kernel ? . (
(b) Considera paging system with the page tab]
stored in memory.

i) If a ‘memory 'i'eferenc'e takes 3
nanoseconds, how long does a page
memory reference take ?

(ii) If we add TLBs, and 75 percent of a
page-table references are found in tt
TLBs, what is the efféctive memor
reference time ? (Assume that finding
page-table entry in the TLBs takes 5
nanoseconds, if the entry is present.)

(c) Explain the difference between internal at

external fragmentation.

4. (a) Draw a process stafe diagram and expléd"

the state transitions.

4
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(b) Write the shell script to perform the
following : | | 1x5=5
(i) List the details of difectories in thé
' current working directory. |
(ii) Remove a file interactively.
(iii) Compare two files while listing the
unique lines of both the files

. (iv) Count the number of users currently

logged in the system

(v) Give permission to a file such that only

the owner has execute permission

5. (a) Explain the layered approach of the OS
structure. What are the advantages and
disadvantages of layered approach to system
Adgign? - - 5

. (b) What is a page fault ? How is it handled ?
| 5

5 P.T.O.
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6. (a) What is the role of a dispatcher ?

(b) Explain how the following schedulj,
algorithms favor short processes

(i) FCFS
(i) RR
(iii) Multilevel feedback Queue
(c) What is the hardware support requlred f
demand paging ? 'l

(d) Give three cases where the entire progra
need not be in memory for execution.

7. Suppose the following processes arr1ve fc.
execution at the time indicated :

Process | Burst Time Arriirai Tim 8
PO 7 | 0
P1 4 1
P2 9 1
*3 3 3
P4 4 a4
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(i) Draw Gantt charts illustrating the execution
of these processes using FCFS, SJF, RR
(time quantum = 3). | 3

(ii) What is the turnaround time for process PO,
P3 in each of the scheduling algorithms ?

| 3

(iii) What is the average,waiting‘time for the
processes in each of the scheduling
algorithms ?

3
(iv) Which algorithm gives minimum average
waiting time ? | | 1

(a) Consider a logical address space of 64 pages

of 1,024 bytes each, mapped onto a physical
memory of 32 frames. ~ 4

() How many bits are there in the logical
address ?

(ii) How many bits are there in the phys1cal
address ?

7 P.T.O.
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y

(b) Whatis degrec of multiprogramming ? Whi%
scheduler controls the degree 1]
multiprogramming ? Why s |

o | j

() What is a privileged instruction ? Expla;
its use with the help of an example.
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:ructions for Candidates :

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

(b) Attempt any Two parts from each question.
(c) All questions are compulsory.
(d) Marks are indicated.

- Unit- I

a . |
(@) Let G:{[a ::liaeR;a;sO}
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(b)

(b)

(c)

‘and B=[

(i) Let G be a group such that if a, b, ¢

and ab = ca = b =, then prove tha
1s abelian. '

(ii) Let H={xeJ(20) : x = 1 mod3 ),
List all elements of H.
Prove or disprove that His a subgroy

U(20).

Prove that the intersection of two subgroup
a group is a subgroup but their union is not

Define cyclic group. Prove that EVEry cyl
group is Abelian. Is the converse try

Justify.
Give an example of a non cyclic group al
whose proper subgroups are cyclic.

1.:24°3. 4’5 67 8]
2103674 7.6 8

1 2.3 456 7 8
1 38765 2 4

(i) Write o and B as product of disj
cycles. B | |

(ii) Find o (. B) and o (")

Let 'a" be an element of a finite grouf

Prove that a°® = e,




()

(a)

(b)

(c)

()

143

= f group
' e subgroup H '{1, 9} o

er multiplication mgdulo 20.
number of cosets of H in G and

determine all the distinct cosets of Hin G.
6

Prove that the center Z (G) of a group G is 361

normal subgroup of G.

Unit- I i -
Prove that a non empty subspt S of aring R
is a subring of R if and only if

a-besandabe Sy a,b eS. 6.5
Prdve that Q[\/E] = {a + b\/§ - a,b e Q} 1S an
integral domain. 6.5

(i) Let 7 be the ring of integers and n be a
fixed integer.

Show thatI=<n>{nx: X e 7}is an ideal

of 7. o 3.5

(i1 Give an example of a finite , non

commutative ring . 3
Unit- III

Determine whether or not the set

oG 26 )

is linearly independent over Zs : 6.5
3 - P.T..



143

(b) Define the liner span of a subset of a vectd/
space V (F) and prove that the linear span o
a set S is a subspace of V(F) containing S.

| of
(c) Determine whether or not { (1, 3, 2), (2, O, 1,
(1, 1,1) } from a basis of R3. 6.

e
6. (a) Matrix of a linear transformation T Witly
‘respect to basis {(1,2), (0,1)} of R*is give’;ir

2.1
by 3 ol

Determine the linear transformation T.
| 6.

(b) Let U and V be two finite dimensional vects

spaces over F. Let T from U to V be a lines
transformation. If {u, u,, u,,............ , U

generates U then show that Range space (
T is generated by

{T(uw,}, T(w,), TW),..eeenv.n.. ,T(u)}.
| 6.
(c) Find the range, rank, kernel (Null space) ar
nullity of T where linear transformati
T: R°— R’is defined by

T(x,y) = (y, x + 2y, x + y).
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(Write your Roll No. on the top immediately
on receipt of this question paper.)

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

b Al questions are compulsory.

(a) Describe and draw the graph of 'the equation :

| x* =y —4x+8y-21=0. 6Y2
(b) Writing the basic steps, describe and draw the graph of the

) equation : |

%’ (P =—(y+2). 6%
1|
(c) Identify and sketch the curve :
' 9x2+4y2—18x+24y+9=0, 6%z

§ -
(2) Find the equation of the ellipse with foci' (+1, 0) and b= v2.
5( Also state the reflection property of the -ellipse. 6
' P.T.O.




w

(b) Find the equation of the parabola whoge Vertey - o
(3, =3); axis is parallel to y-

axis and Passeg thr
9, 5).

(c) Find the equation of the hyperbola with the vert,

(0 t2) and asymptotes y= igx Also sketch

graph,

. (‘
3. (a) Let any x y'-coordinate System be obtained by rotat

an xy-coordinate system through an angle 6 = 60°. 5

the x y -coordmates of the point whose xy-coording

are (-2, 6). Also find the equatlon of the cur
J3 3xy+y*=6 in x'y'-coordinates, |

(b) Rotate the coordinate axes to remove the xy-term

the conic ; o
6x" +24xy~ 3 1224 26y 411 =0,
Then name the c;mic.
(c) (i) Find the angle that the vector -3+ j makes v

positive x-axis. -

(if) Find the orthogonal projection of vector y 6i +3j+
on the vector b = j — 2y - 2k.

4. (a) Find the cquétion of two spheres that are centere! |

e ju
the origin and are tangent to the sphere of rad

{"
centered at (3, -2, 4), |

‘3[9
1319
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x(b) (i) Find the direction cosines of the vector v = 2i + 3y — 6k,
| if it makes angles o, P and y with x-axis, y-axis and

z-axis, respectively. Then show that :

Y cos’ o + cos” P +cos’ y =1. 3
y (i1) For any two vectors u and v, prove that :
1
wv= —}4—“11 +v - Z““ -’ 3y

X (©) »Let u=i-3i+2k, v=i+j, andw#2i+2j—4k.?Findthe
length of 3u-5v+2w. Also find the volume of the
parallelopiped with adjacent edges u, v and w.  6%2

r—2

U (a) (i) Find the parametric equation of line paSsing through
the point (1, 2, —3) and parallel to the vector u = 4i
+5j + 7k, : 3
(ii) Find the equation of plane through the point (-1, 2, ~5)
and perpendicular to the planes 2x -y — z = 1 and
x+y-2z=8. ’
(b) Show that the lines :

Liix==2+t, y=3+2, z=4-¢
Lyix=3~t, y=4-2t, z=t

are parallel. Also find the equation of the plane they

determine. 6

{  (c) Let the graph represent a section of a city’s street map.
LS What is the smallest number of policemen that should be -

é positioned at corners (vertices) so that they can keep

1319
3 Turn over

B



every block (edge) under surveillance? Give a day

logical analysis.

a b {
- T, _— o
‘z
e |

d,‘ e —— B f e
|
§
L
h i

. (a) Three pitchers of sizes 10 litres, 4 litres and 7 litres.

given. If initially 10 litres pltcher is full and the ot
two are empty, find a minimal sequence of pouring
as to have exactly 3 'htrcs of water in two pitchers.

(b) (i) Find a matchmg or explain why none exists for
following graph :

‘A_.-”
D s

_/

v.ﬂvz-v\u-« e i
F -< . N

O ity

B NP

1319



(i) Find a vertex basis for the following graph - 3%

(c) Find a maximum independent set in the foliowing

graph. Justify your answer. Q 62
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L5 Filk
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ivereeeenss COMMand is used to start new lme in

TeX document.

' m" |ta1|cs;.

..... Maeiisstissseasiut command is used to get text
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Giny In LaTeX, . st s
, e COMMaR e
. R S < Uit

a section. N

(i"‘) o'.u-; ........ Vaspanevassetn ‘...‘ c()m‘1‘d d g ». %
i L produce()l

; - s voA
) roipons BR mmand pmsa hoﬁzﬁm

its argument.
Answer any eighi part's'- from mc'fﬂ’lowin’; -
0 Explain four.et\"\ps'is;‘dfnh'mna/iﬁ LaTeXM
~in any mode. ' R

Write the code in 1;,3',1“'¢x to.'obtéiﬁ ft'hég

(i)

(iif) l\lustrate the dnTcanu between enume’ﬁ

envxronmcms b) gwmg an cxampl€

(v) Write the La"l”?ex: .Codc. ’for_lht‘{' ‘f"_‘,“"?‘-"g

Xty

| | o b
(v) Gwe the command in LaTLx " B

NideﬁWq
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( 3)

‘)} ' v .
 Write a code in LaTeX to produce .

B,

T J"l‘ ‘
\‘ vsinxdy = \ (7{ . .\)sm X d\'_
0

0

—_

rysinxdy = T

=, C

)
(vi))  Give the command in LaTeX to produce an output !
|

- + Pae

s T

(viti) Write a code in LaTeX to produce an output :

iy if v>0
“ 7 \x+y otherwise.

(ix) Write the following postfix expression in standard
form :
x sgrt x 2 exp add 1 .x sub div.

(x)  Give a command to draw sector of a circle of radius 1.3
centered at (2, 2), going from reference angle 0 to 45
degrees.

Answer any three parts from the following : 4+dHg=12

(@)  Write the code in LaTeX 1o plot the curves y = \ﬁ;l as
dotted curve and y = x -as dashed curve in the same

coordinate system.

P.T.O.
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(©

(d)

Write a presentation containing in beamer with the

Explain the command wqbeziet( 10, 20) (20, 30} |

and draw its figure.

f

Write the code in LaTeX to produce the matri

L B
0 ... 0} 1
o 1L ... O
I
!a
0 0 I

Draw an output of the following commands :

3
(1) \put(20, 0){'circle {20}

.f ; k
(). \put(50. 0){\circle* {S}} ﬁ

I

content -:

Title of the presentation with author and date, the !

chaptefs ;

Getting started with LaTeX 1

on di}fferent slidesy

>Stricks and Beamer,

including one definition

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

(b) Question NO.1 is compulsory.
(c) Attempt any five of question nos. 2 to 8.
(d) Parts of a question must be answered

together.

(a) Consider an array of numbers {4, 6, 3, 7, 8}:

() Can linear search be applied to find 5 ?

2

(ii) Can binary search be applied to find 8 ?

P.T.O.
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(b)

(c)

(d)
-greedy strategy always give the optin

Arrange the following running timeg
increasing order. ’
O(n?), O(nlogn), O(27), Oflogn’) .

Consider an integer array A of dlmens
m x n, at what memory location will |
element Ali][j] be located, consider

column major address mapping ?

Consider the 0-1 knapsack probleni; v

solution ? If yes, prove; if no, give a coun
example

Perform selection sort on the arn

3, 5, 1, 8, 7}, show the steps after ¢

. Iteration. Report the number of comparist

(f)

Write a recursijve algorithm to compute

- Product of two integers q anqg b.



167

(g) For each of the following trees, specify
whether it is a binary search tree or not.
Give reasons for your answers. 6

3 | P.T.O.
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Write an algorithm for push operation %

pop operation for a Stack implemgnted uy
linked lists.

Write an algorithm for finding an elen,
in an array using Binary Search.

Comsides ‘the following sequence
operations performed on an initially em)
doubly linked list :

InsertBeginning(5),
InsertBeginning(8),

- InsertEnd(3), ;

2. (a)
(b)
3. (a)
(b)

InsertEnd(10),
DeleteBéginning(),

Deletenode(3)

Show the contents of the list, links betwe

0 if n=Q
Fibm)  1ifp=;
Fib(n-l) + Fib(n-2) if > =2

How many tim :
the valye of Fib(g)‘;nn () be called to!

4
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167 -

Write a recursive algorithm to compute th;—:3
sum of n natural numbers. |

(b) Do the following transformations oo '4
" (i) Postfix to Infix
ABCDE-+$*EF*—
(ii) Infix to Prefix
A$B*C-D+E/F/(G+H)
(Note : $ is the exponent operation)

(a)

(c) Perform Merge sort on the given array of
numbers {6, 5, 4, 3, 2, 1}. Show each step.

(a) For the given binary search tr'ee," give the
following : e | 6

(i) Pre-order traversal
(ii) In-order traveréél_

(ili) Post-order traversal

S P.T.O.

.

g e
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(b) Consider the following applicationg !
specify which data structure may be y
to implement them and why ?

(i) Scheduling proc'esvses_on the CPU.

(ii) Converting an infix expression {,
postfix expression. ‘

6. (a) Consider an initially empty circular qy
of size five implemented using arra
Perform the given sequence of operati
and show the position of front and rear a
each operation.

Enqueue(4),
Dequeue,
Enquéue(S),
Enqueue(8),
Enqueue(2),
Enqueue(6),
Enqueue(13),
Dequeue,
Enqueue(1)

| (Note : Enqueue is inserting a values inf

queue, Dequeue is removing a value ff
the queue)



(b)

(b)

167

Sort the following array using radix sort, show
the array contents after each iteration.
{245, 12, 5673, 78, 43567, 33, 25, 46, 678}

4

Write an algorithm to search for an element
and delete it if found, in a doubly linked list.

| 4
Give worst case and best case running times
for the following algorithms : 4

" (i) Linear Search
- (ii) Insertion Sort

(c)

(a)

Which of the following uses divide énd
conquer technique for solving problems ?

‘ 2
(a) Linear search
(b) Binary Search
(¢) Quick Sort
(d) Count Sort
If k integer elements are to be stored :

(i) Determine the amount of memory used
- When these elements are stored using
an array of size n=50 (assume k < n)
~ and when they are stored in a singly
- hnked‘list. Assume pointers require as

- much memory as an integer.

ook | . P.T.O.
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(i) How large can the ratio of two me
requirement get ?

(b) Write an algorithm to sort an array usl;’.o‘
count sort.

N
In@
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your Roll No. on the top immediately on receipt of thzs questzon paper. )

‘The commands for the followmg mathematlcal _expressions

All questlons are compulsory
CAll commands should be written in software R. |
Do- any f ve of the followmg A : 5x1
State whether the followmg statements are true or false.

care ;

5

O V243 issq@) +3

(i) 41is fact(4)

(i) tan? x ig atan(x)

) |+ 3 is abs(x) + 3 ,

M IsR language key sensitive.
vi)

If datap is a ten jtem vector then datap[l 3] command

show only one and third items,

P.TO.

e R SN
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Do any five of the following :

Fill in the blanks :

(1

(i1)

(iih)

(vi)

()

()

................. command is used to plot histogram O‘f

histo( ))

The command to produce five basic quag

B it (quartlle( )quantile( ))
If you have an xtabs object “Y”’, then write the com;

to ressemble it into-a data frame .

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

~ (as. dataframe(as matnx(Y))/as data frame(Y)

Data frames are ... dlmens1onal (one/two)

To generate ten. random numbers umformly we

. eommands s i gumf( 1 0)/rumf( 10)).

The Kolmogorov Smlmov test is applled for con

.............. dlstnbutlons (wnthm one/two)

Write the commands for the followmg

() sin (30°)

(i)
UN

last 150 commands executed

Using scan command Create simple data |

containing the (ex( stating the following dg

(ii)



()

@

()

) .

( 3 ) : 1454

Why should you use R language for statistical work 7

Generate a 4 x 4 matrix and hame it as MAT. Then find
the mean of the second row of the matrix MAT. Also,
ﬁnd the row sums of the saléwe matnx

Write syntax to generate ‘n’ random 'values of

() normal distribution

(1) uniform distribution.

Describe deﬁsity function with 3 x 4 métrix-example. :

A data file is given with name bifd :

A | B [ C D | E

X1 14 15 40 10

Y] 86 Lo | o u

Z 0 [ 20 | 2 10. | 35

() Extract third columns
(i) Transpose bird data

(i) "Find max and min itemg

(v) Make histogram of X

P.TO.



'(h) Make a score data file

81 81 9% | 77
% | % | B | &
2| ®| & | 8
0| | ® | &
n| | n| &

Draw a stem leaf plot.

Do any four of the followmg
| (a)

Consider the following course grades of ran

selected students

4 38 20 31
% 35 33 21
SRR < W, T 40

2 46 20 48

48 48 4 27
Write commands for : |
) Puttmg data into 3 vanable x
) Creatmg a scatter plot of x
(ifi) Creating 5 box plot of x

(iv) Creatmg a stem and leaf plot of x

v) Creating , normal probabiiity plot -of .



[ 1454
(b)  The following data give

s, for each amount by which an

elastic band is stretched

distance that the band moved when released -

- Stretch Distance

% | 148
54 IR
48 | 173
50 ‘ 166
4 109
© R

" 2 166

(i) Create data frame of " the above data.

(i) Convert the data frame into matrix,
(7i1) Convert the data frame into table

~ (") Draw box plot of the given data.

(v) Label the axis of the plot.

PTO.

over the end of a ruler, the

-
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(©)

@

(e)

; qgfst

() Create a sample of 50 numbers whic;’
incremented by 1. 0|
(i)  Create“the binomial distribution of 50 numbenﬂf‘
.probability 0.5. | R
(iii) Find the probability of getﬁng 26 or less heads;
| a toss of a coin. (using binomial dxstrlbutlonﬁ0
() | How many heads will have a probablllty of 0.25 d
‘.leome out when a coin is tossed 51 times ?
v Fmd 8 random values from a sample of 150
| probability of 0.4. (using binomial dlstrlbutlonw
Generate 50 random variable using Poisson distribut

bmomlal distribution ang plot one dlstnbutlolmc

another,

If a data2 file is given . i
data2~35879686354736

Which test apply to compare thlS sample to nof

dlstnbutlon also write command
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e your Roll No. on the top immediately on receipt of this question paper.)
1 All the. questions are compulsory.

Attempt any two parts from each question.

(a)  Solve : 65

(207 +‘y)d" +(20° - x)ay =o.

P.T.O.




(©)

(@)

()

©

Solve

Solve :

p2 + 2py cotx = y‘".

Solve the initial value problem :

"
d’y

= - 2% +'y = 2xe™* +,6ex, y(0) =1, y'(0

Find the general solution of the differential equat
2d%y

X 5y L 8y =93,

- For the differential equation :

- show that' ¥ and xe* are solutions on the

|
0 < x < oo Are these linearly independent

X _ Lo
Find the solution that satisties the conditions’

¥(0) = 4.



o s o

(@) Using the method of variation of parameters, solve the

differential equation : . 6
7
d°y 2
— -+ y=tlan"x
dx”
() Given that y = X is a solution of : . 6

(xZ _ 1) % = 2x-§ + 2); = 0

find a linearly independent solution by reducing the order.

Write the general solution.

(¢) Find the general solution of : 6
(x24+2x)d2‘v—2 Y2y o (2P
A A )

giventhat y = x + 1 and y = x2 are linearly.indepen‘dem

solutions of the corresponding homogeneous equatvion

(@) Solve :
6
dl’ | dy d..
"? = — = —,
X y" n_\fy

P.TO.
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(b)Y  Solve :
di dt '
il+2~dl~2x+4)-:21+l.'
di dt

(©) Check condition of integrability and solye -

2 o s e X : 2
(}' T _}’.;)Clx + (.XL + Z )CIJ + (_y e l}’)d: = O

: |

- (a)

Eliminate thé arbitrary funétioﬁ Ff frqm the"equati
Zi=of (g)
to form the cbrrespond_ing partial differential ‘eQ?
o

Find the general integral of the partial diff

equaﬁon: | R
'+ 2)

px(x + p) = gp(x + V—-(x—-yy(x+27

(¢)  Show that the equations :

P -y =% xp + g = Xz

are compatible and find their solytion.



e : 155
) Find the complete integral of the equaﬁon : | 6.5
p=i+ q\’)z.
b)  Find the complete integral of the equatio.n { - 6.5
fof 24 =} Pt q.

(¢)  Reduce the following differential equation to canonical

-~ form : A , bt o
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1. (a) A scheme for approximating the squar,

recursive formula

®

of a positive real number a is based g,

Xpa +3:_(9)
- me————

.3Xn2 +

X

n+l

Construct an algorithm for approximatin

square root of a positive real number a §

this form-ma, |

Show 'thatéthn' ‘Né‘wtoh‘s method is ap;

SR , 1 ,
‘to the equation —-a= O the resuly

iteration function is g(x) = x (2-ax). Hi

or otherwis_é, find the order of converg

of the meth:o'd.'

()

Use the bisection method to determint

smallest positive root of the equd

In(1+x) - cosx = 0. Further show thd
theoretical error bound at each iterat!

satisfied,



a)

~ constantk < 1 such that g '(x )

607

Consider the function 8(x) = 1+x~t-~1—x

8
Verify analytically that this functlon has a

unique fixed pomt on the real hne Perform RET

six 1terat10ns using the ﬁxed pomt 1terat10n

scheme to approx1mate the ﬁxed pomt of g(x)

startmg W1th Py =0. 5.

Letgbea contmuous functmn en the closed -
interval la, b] with g : [q, b] = [a, b] Show.
that g has a flxed point p in [a, b] |
Furtherrnore 1f g is dlfferentlable on the‘ : :
open interval (g, b) and there ex1ets a posmve -

<k<1foralll

X belongs to (a b), then the ﬁxed poxnt in

a, b] is umque

3 S b PT.O.
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(c)

3. (a)

S

Find the ap"proxir'nated root of f ( ) =g |
by the method of False POS1t10n, t

Po =0 and ‘pl = luntﬂ lpn pn—ll < 5)(

Using sc.aled_‘par‘tial pivoting during the|
step, find matrices L, U and P such th,

| (1.5 1 2]
= PA where A=|-1 0 2 |. Hence,
Ll e 1B 2

the system Ax = b where b=| 1

Use Jaeobi me'thOd to solve the folll

: system of linear equatzons Use the i

approx1mat10n = O and ‘perform d
iterations. |
o Axx, | =0
»2x1+4x2—x3 =2
-2x, + 4x, X = -3
C2x +x,=1



3 -1 1 ] [ 47
B A S . 08

Suppose that f 1S continuous and has

607

Use the SOR method with @ = 0.7 to solve
the system of equations Ax = b_, where

Use x9 =0 and perform three iterations.

13

contmuous first and second order denvatlves

on the 1nterva1 [xo,x ] Denve the following
bound on the error due to hnear mterpolation

of f: |f x) P, ( x)‘ <= h2 max | f"(x)l where
X € | X, %,
h=x - Xo :
(1)
Se.Quence of the values

fix) = (0008000)

(ii) Prove that :

A( igi) = fiAg, + gmAfi'

5 P.T.O.

COnstruct the difference table for the

AT A

e B o E ST 5 L I

TR AT A Renh iR pnseee B R ORI
Fian s Srr A ST O TR \ 3

TTE T ETITT G TIMOR YR TN A T e ot b s ST SR Lo o Ve

e o e Y T Y Ot

s —
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(c)

5. (a)

Obtain the Newton's form of i lnter (@)
polynomial for the data set :

Y 3 ~1 -3 1 (D]
Use the formula |

a5 ) (%o +0) =26 (%) +£(x, - by
f (XO_) IS h?

approximate the second order denvan‘(

the function f(x) = 1 + x + x° atx =1t

" h= 1,0.1,0.01 and 0.001.

(b)

Find the highest degree of the polyn

| for which the for

' (c)

() ~ LK +h>2-h.f (% ~h)

derivative provides the €xact value

, for the

~derivative regardless of h.

Derive second-order ‘backward difft!

approximation to the first order deriv#
a function.
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) Using Simpson’s rule determine the

‘approximate value of the integrai L: sinxdx.

* Further verify the theoretical error bound.

Apply Euler’s method to find the approximate
solution of the given initial value problem

X =(sinx-¢€)/cosx,(0<t< 1}, x (0) =0,
N=4.

Consider the initial value problem (IVP)

lx':t—X,(05t54)’x(o)21’N=4 WhOSC

exact solution is given by X(t) =2 e + t -1.
Obtain the solution of the IVP and compare
the absolute error with theoretical error

bound, assuming the Lipschitz constant L’s
equal to 1. 12

7 2300
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(a) Write your Roll No. on the top immediately
on receipt of this question paper. | |

(b) Attempt any three parts of each question.

[c) All questions are compulsory.,

a) Solve the initia] val
Laplace transform :

%0

ue problem using the
" 6

_+X"“6X'= O; X(O) =X"(O) =1

'b) (i) Find the inverse Laplace transform of :

1
| (S) 82-4' 2

P.T.O.
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(ii) Show that :
2sk
2

(iii) Find the inverse Laplace transfor,

L{tsinkt} =

1 |
(s24+‘ S — 6)2 :

F(s) =

(¢} Find two line_aﬂy independent Frobe

series solutions of :

:~'6x2y "+T7Xy'- (x2v+ Z)y -_-. 0.

(d) Use power series to solve the initial v

problem :

(4%% +16x + 17)y"—: 8y_'=' 0; y(—2) =1, y'(-2)

2.

(b) Using Monte

(@) Explain Linear Congruence Method and |

it to generate 10 random numbers us

a=5,b=landc=8§, Was there ling
80, when did it occur ? e

Carlo Simulation, write,

algorithm tg 4pproximate the area undef

. (
“urvet(x) = Jx, over the interva] 4 < X*
o
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(¢} Using algebraic analysis :
N Maximize 5x + 3y
subjectto X +y<6,
P 3x-y<9,

X, y<0.
Using graphical analysis : 6
Minimize Sx + 7y
subject to 2x + 3y>6

3x -y<15,

,.,,,

o
£,

s

-X +y<4,
2x + 3y < 27,
X,y > 0.

a) (1) Is it possible to draw a 3-regular graph
with 3 vertices ? 3

(i1) Draw the eleven unlabelled simple graphs
with four vertices. -3

(b) (i) Define an Eulerian trail and semi-
Eulerian trail. Give one example for \each‘i

(ii)Draw a simple connected graph with
degree S€quence (1, 1, 2,3, 3,4, 4, 6).

(¢} Prove that there ig ight’s tour on a
3x6 chesshoar. Ao knig 6
(d) Prove that g b

artite ith odd number
of verticeg is . graph wi

not Hamiltonian. 6
3 P.T.O.
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4. (a) Use the factorization :

(b) Find the general s

§
[
s*+4a* =(s” - 2as + 2a%)(s? + 2as 4 2a2)
and apply inverse Laplace transform to SW
that : | ;

2
S 1 J
L"I{S4 r 4a4} = Dy (cosh at sin at + sin}%
cos at).

olutions in power of)
rential equation -

Y'+xXy'+y=0.

the following diffe

| (¢) Solve the problem -

d) Write down
- binary words. |

Maximize 25x + 30y
subject to 20x + 30y < 690,

SX + 4y £ 520,
X,y > 0.

~ Determine the sensitiv:

solution to ch
tive function Cx+ 30y.

2 Gray code of 4 _ dig
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Attempt all questions, selecting three payts
from each question,

- (a) Solve the initial value problem usin

 using the Laplace
transform: | i

6
X"~ 6x'+8x =2; x(0)=0,x'(0)=(
Pﬁ{ (b) (i) Find the inverse [

: aplace transform of: 2
0l 55-6
F§)= .
%) 5% ~35
dig (ii) Show that: | )

L={tsinhkt}=—'—2?k-s4—

i (©) Find two linearly i

=



| 2
2Vx2yn+xy|__(3_2x2)y$-0 .

(d) Use power series 10 solve the initia] vy
problem: N
¥
.\0
(x* _6x+10)y"—4(x-3) '+ 6y =0; y(3)=2,y'(3)§[lﬂ
_ | (i
Middle-Square Method and use
‘

2. (a) Explain |
| generate 10 random numbers taking x, =1
i

Comment about the results. Was there cycly
Jllustrate. %

r;
? ¢
(b) Using Monte Carlo Simulation, write an algorix 0

to calculate the area trapped between the §

curves y=x‘and y=6-X and the x- and

axes.

(c) Using the simplex method:

Maximize 3x+Y
subject to 2x+y<6,
x+3y<9,
x,y20.

(d) Using algebraic analysis:

Maximize 10x+335y
subject to 4x+3y <24,
4x+y<20,

x,y20.
o %
3. (a) (i) Determine the number of edges of Koo’ O 1

G-



3
(i) Define complete bipartite graph. How many
vertices and edges does a complete graph K,

have? 3

) (i) Prove that in any balanced signed graph every
cycle has an even number of edges. 4

(ii) Draw a simple connected graph with degree
sequence (3,3, 3, 3,3,5,5,5). 2

¢) Determine whether the given four cubes haVing
four colors, can be stacked in a manner so that
each side of the stack formed will have all the four

colors exactly once. 6

R R

RIY|G|B RIY|IB|G
R Y

Cube 1 . Cube 2
G B

AR G|Y|R|G
Gl ¥

Cube 3 Cube 4

(d) Define a r-regular graph. Prove that, a r-regular
graph with n vertices has nr/2 edges. 6




(b) Find the general solﬁtions

4 4 “
s"+4a” =(s* - 2as + 2(12)(52 +2as 4 p
) a )

and apply inverse | aplace transform ¢, h
0

-L“*! AYB .g
= +“Z;T = COShat cog ar . |

following differential equatlon

y"+xy'+y =1{).

\

(c) A carpenter realizes a net unit profit of §

(d) Prove that there is no knight’s tou

table and $ 30 per bookcase. He has upj
board-feet of lumber and up to 120 hours ofy
to devote weekly to the project. The lumb
the labor can be used productively elsew
- not used in the production ~of tables
bookcases. He estimates that it requires 20
feet of lumber and 5 hours of labor to co
table and 30 board-feet of lumber and 4
labor to complete a bookcase. &

mathematical model and use graphical anaf
determine how many of each piece of tuﬂ;‘L
should make each week to maximize his?

ey

chessboard.
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ktructions for Candidates :

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

E (b) Attempt any two parts from each question.

; (c) Following values may be used if needed
i €%9%5 = 1.0253, 0025 = 0,975, 00125 = 1 0125
j  and %% = 9 9875,

(a) State and prove annuity formula. 6

(b) A young couple has made a non-refundable
deposit of the first month’s rent (equal to
$1,000) on a 6-month apartment lease. The
next day they find a different apartment that
they like just as well, but its monthly rent

P.TL).

)
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is only $900. They plan to be in the apan ;
only 6 months. Should they switch v

new apartment ? What if they plan to%’f

year ? Assume an interest rate of 19

(c) Consider three bonds, each with ma{‘

30 years having respective coupon rag&

10%, 5%, 0%. }

Price

Yield to m¥

r

Match price-yield curves A, B, C W‘i%
three given bonds. Find A, B, and C,’/
of intersection of price-yield curves 4@,
with the price axis. Justify your ans*
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(b)

610

Find future value and present value of the
cash flow stream (-1, 2, 2), having each
period as one year when the prevailing
interest rate is 10% per annum. Also find

IRR for the giVen cash flow stream. 6 |
Suppose that you have the opportunity to
plant trees that later can be sold for lumber.
This project requires an initial outlay of
money in order to purchase and plant the

seedlings. No other cash flow occurs until

the trees are harvested. However, you have
a choice as to when to harvest: after 1 year
or after 2 years. If you harvest after 1 Year,
you get your return quickly; but if you wait

an additional year, the trees will have |
additional growth and the revenue
generated from the sale of trees will be
greater. Assume that the cash flow streams
associated with these two alternatives are

(i) (-1,2) cut early
(i) (-1,.0, 3) cut later.

Also assume that the preva111ng interest rate

1s 10%. Find out when is it best to cut the

trees under NPV criteria. 3+3

3 | P.T.O..
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(c)

portfolio return and deriye

Define
ortfolio ret,,

expression for variance of p

What do the various symbols stand j,

the following bond price formula ?

1.

_ K Ll
" /)] %{1 [1+<>»/m)J"]

Should the price be higher or lower i

yield is higher ' 4

The correlation p between assets A @
is 0.1, and other data are given in the’
OB

below where P =

- 0,03
Asset T G
A 10% 15% |
B 18% | 30%

(1) Find the proportions ¢ of A and (
of B that define a portfolio of # /
having minimum standard deviatioy

4
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(ii)) What 1is the value of this minimum
standard deviation ?

(iii) What is the expected return of this
portfolio ? | | 6.5

(c) (i) Define spot rate s, for tyears. How is s,
determined under yearly, m periods per
year and continuous compocunding
conventions ? S . 4.5

(ii) Describe security market line. - 2

. (a) (i) Define and describé minimum-variance
set; efficient frontier of feasible set for |
any giveri n jassets.‘ | | 4

(ii) Define total return of an asset. What is
beta of a portfolio?. | 25

(b) Consider two 5-year bonds: one has a 9%
coupon and sells for 101.00; the other has a
7% coupon and sells for 93.20. Find the
price of a 5-year zero-coupon bond. Both

bonds have the same face value no'rnialized
to 100. | . 6.5

5 P.T.O.
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(c) (1) Let the risk-free rate be I, = g

Suppose the rate of return of the Mmay,

~has an expected value of 12% ang.

standard dev1at10n of 15%. Conmder

asset havmg covanance 0.045 Wltht

market. F1nd B and the expected ratg
return of asset

(11) Assume that the expected rate of rety
on the market portfolio is 23% and t
rate of return on T-bills (the risk fr
rate) is 7% ‘The standard deviation
the market is 32%. Assume that
market portfolio is efficient. What ist
equation of the capital market line ?

J
S. (&) (i) Explain what Is a short call position # 6
along put position in an American opt!

(ii) Give dlfferences between forward aﬂ

futures contracts Illustrate wl
€xamples, ' '

6
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(b) Consider along forward contract to purchase

a non-dividend paying stock in 3 months.
Assume the current price is $35, the
3-months risk-free intereSt rate r is 5% per
annum, forwafd price is $38. Is there a
possibility of arbitrage ? Explain. 6

(c) Aninvestor sells a European call option on a

(a)

share for $4. The stoCk pricé is $47 and the
strike price is $50. Under what
circumstances does the investor make a .
profit ? Under what circumstances will the
option be exercis‘ed- ? Draw a diagram
showing the variation of the investor’s profit

with the stock priée at the maturity of the
option. | . o 6

Suppose price of a stock is $31, exercise price. .
is $30, risk-free interest rate is 10% per
annum, the price of a 3 month European call
Option is $3 and the price of a 3 month
European put option is $1. Is there put-call
Parity ? Can an arbitrageur make profit at
the end of 3 months ? Explain. 6.5
7 | P.T.O.
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| y
(b) (i) Draw and explain profit from buying‘B

| European put option on one share
stock, given option price is $7 and st
price is $70. & |

(i) List six factors that affect stock Opﬁ&qﬂ
prices. | | "

(c) (i) Give three reasons why the treasurg
a company might not hedge {
company’s exposure to a particular i
. (ii) Explain the difference between hedg,
and arbitrage. Give an example for ea'm
)

!
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~tions for Candidates :

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

) Do any two parts from each question.

Sectibn -I

) Define covering relation in an ordered set.
Prove that if X is any set, then in the ordered
seto(X)equipped with the set inclusion

‘relation given by A <B ifand only if A c B
for all A,Be #(X), a subset B of X covers a
subset A of X if ang only if B=Au{b}, for
some he X~ A. 6

|2 i
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(b)

Let N, be the set of whole numbers ©QUipp, (2
with the partial order < defined by m <uj

and only if m divides n and let #(N) be th
power,\set of Nequipped with the Partj,
ordef given'by A <B if and only if AcRBy,
all A Be go(N)‘ In which of the followins t

cases is the map ¢ : P > Q order-preserving;
() P=Q=N, and ¢(x)=nx VX e€P, whee

o Nols fixed.

(i1) P:Q—_—gg(N) and ¢ defined by

| ({ifleA
o(A)={{2}if 2 AbutlgA ((
& otherwise

LetP = {a, b,c,d, e, f, u, v}. Draw a diagré®

~of the ordéred set (P,_<_) where

-v<a<c<d<e<u,a<f<u,

V<b<C,b<f

i |
AlSO, ﬁndol_lt avb,a,\b’evfande/\f.

2
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(a) Let V be a vector space and let M = Sub V,
the set of all subspaces of V. Prove that

(M,c) is a lattice as an ordered set but is
not a sublattice of the lattice(L,<), where

L = p(V), the power set of v. 6.5

(b) Prove that in a lattice L, the followmg |
inequalities are satisfied :

(i) a/\(bvc)Z(a/\b)v(a/\c)“v’a,b, c,.eL |

(i) (aAb)v (bac)v(cra)<(a v‘b)‘/.\
(bvc)a(cva) "v’a,b.,"ce-‘L o 3.5

(c) Let (L,<)be alattice as an ordered set. Define
two binary operations + and. on L by xt+y =
xvy=sup{x,ytand x.y=x A y=inf{x, y}.

Prove that (L, +, .) is an algebraic lattice.
| 6.5

Section - II

(a) Define a distributive lattice. Prove that a
homomorphic image of a distributive lattice
is distributive . , 6

3 - pPT..

3
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(b) Use the Quine-McCluskey method tg i
minimal form of : | '
xyz' +Xy'z+Xy'z'+ x'yz+x'y'z

(c) (i) Find the conjunctive normal form of.

(X, + X, +?(3)(X1X2 +X,'%X3)".

(i1) Find the disjuncﬁve normal form of :

X, 'X, + X, (X, '+ X,).

4. (a) (i) Prove that (x A y) =x'vy'm

(xv y)'=x'Ay'for all x, y in a Boolea 2
algebra B. | | 3

(ii) Show that the lattice ({1, 2, 4, 5, 10,20
gcd, lcem) does notA form a Boolt?
algebra for the set of positive divis¥
of 20.

(b) Ugipg the Karnaugh Diagrams, find"
minimum form for p and q where :

P= (AXI + Xz)(Xl + X3) 4 X1X2X3 %

q=XXX;5 + X1X2X3 + XX, X5 + X,X2X3 +

X1X2X3
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(¢) Draw the contact diagram and give the symbolic
representation (using seven gates) of the circuit

given by

P=(x%X+X,+ xs)(x'1 + xzz)(xlx3 + X;Xg)(x; + Xs)
6.5
Section - ITI

5. (a) (i) Draw pictures of the subgraphs G \{e},
G \{v} and G \{u} of the following graph
G. - 3

S P.T.O.
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ol1

(i) Answer the Koénigsberg bridge probler,

and explain your answer with graph,

(b) (i) Draw K, and K, . PR 3

(i1) For the below pair of graphs, either labe]
the graphs so as to exihibit an
isomorphism or explain why graphs are

not isomorphic. : 3

(¢} (i) Does there exist g graph G with 28 edge’

and 12 vertices, each of degree 3 or 4
Justify your answer. .

(ii) A complete graph with more than tWo

vertices is not bipartite. Justify th°
statement, . 2

6
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(1i1) Draw a graph whose degree sequence
is 1,1,1,1,1,1. 2

6. (a) Consider the 'Graph G given below. Is it
Hamiltonian ? Is it Eulerian ? Explain your

answers. 6.5

(b) Find the adjacency matrices A, and A, of
the graphs G, and G, shown below. Find a

permutation matrix P such that & = PR P
| 6.5

o7 | P.T.O.
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the improved version of Dijkstryy °

(c) Apply
ortest path from g

Algorithm to find a sh
to Z. Write steps. 65 1

1.

il
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(@)

(b)

(c)

(a)

s

(b)

Attempt all' questions by selecting any
“two parts from each"question.
Solve the initial value problem : e e  6,

(y* + 2y)dx + (xy3 + 2% = 4x)dy =.0;y(0) =2.

‘Solve x + py = p°. ‘ 6
Solve (2x+y+1)dx+(4x+2y—i)dy#0-.‘ 6
d4 d3 ' d2' » .x'

Solve —2 - B- '§'+6 y+4—c—13'——8y=e. 6.5

dx* ~ dx dx*  dx
2 ¢ ' ¢
Solve (x + 1)? g——%’- - 3(x + 1)—@—’— +4y=x" - 6.5
 dx : dx

- PEL,
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(98]

(©)

(@)

®)

(c)

(a)

(b)

Solve (yz + 22)

(2)

: 13
3 2; 1 _'
SRR S N

dx’ dx” dx

()  Show that ¢, ™ and e are linearly indepe d

solutions of the above equation.
(i) Write the generall solution.
Using the method of vaAriation of parameters. Solve : ¢
d*y

P

dx*

+y=2-x.

Using the method of undetermined coefficients to f;,

- the general solution of the differential equation, ¢

d*y

—= <P a ik 4gft
dx”

Given that y = x is 4 solution of the differential equati
dy y
Xoe— = Yol TABYE 7
B y=( )( X + 1],

Find a linearly independent solution by reducing the ord

and write the genera] solution.

dx
Solve ———— = __ @Y g2 &

——————

*~-2)  yGz_z) " z(x - y)-

dx - xzdy + xydz = 0.

d*x 2
Solve a?‘3x:4y’ ﬂ+x+y=0



1380

()

@)

(c)

(@) .

(b)

(©)

(3) ' . 1380

Find the general solution of the differential equation :
2(xp - y9)=y* = x* 6.5
Find the‘mmplete intégral of the dilfferential equation :
PPy + 2%)= gu?. | 6.5

(/) Determine the region in which the given equation
is elliphle : ®io,, Pl gL

(/i) Find the partial differential equation arising from the
following surface : £

=(x+a)(y+d).

Find the complete integral of the differential equation :
\/_1; + \/5 =2k ; : 6
Eliminate the arbitrary function f from the equation

- = xy + £ (x*+ )" to find the corresponding partial
differential equation. A g

Find the general solution of the partial differential

~equation : .
ou o cu
—z)—+ Wi h T ) == 0
-2 L0 -0
700
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Attempt All the questions by.vselec.tin‘g
any two parts from each question.
. (a) = Solve the initial value ptoblem - ek | 6
(3$czy4 + 2xy)afx' + (2x3y3 g xz)dy = :y(l) 3 2
(b) Solve :
%= y +alnp.

() Solve:

Q+x+5)dy—(y—x+l)dx-‘?0-' |
| | " PTO.
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)

(©)

(a) |

MH
Solve .
65
: @ p
J‘, 4_{{_.’:1; 3(;1‘_ +18y = x.
&t A
Solve : 4
, dy
24y , : ~
X +3) —=—4(x+3)=—+6y=nx
(s 3P L @
Consider the following differential equation - 6
d’
i T de T

()  Show that x, x> and x* are solution of abov

differenﬁal equation.

(i)  Show that the solutions x, x? and x* are linearl

independent.

(ii)

- Write the general solution of the above different®

equation.

: | ad th
Using the method of variation of parameters t0 find

general solution of - |

d2
2 +)’~tanx



(@)

®)

(c)

L

( 3) 1414
Use the method of undetermined coefficients to find

the general solution of the differential equation : 6.5

(( \ i §
4—-4+4—+y= = ¢V +2¢0s2x.
(i\“’ ‘i\

Given that v = x is a solution of the differential

equation : ‘ 6.5

2
l)—d———7xd—y+2y 0.
bt dx

Find a linearly independent solution by rediucing the

order and write the general solution.

Solve - i e 7

e okiady __.f:dz
2x+y) 2x=y) Heyt

Solve : : B8 A 6: 4

G +yz)d + (xz+ 22 )dy+ (pF - xp)dz = 0.

Solve : ' | ;6

dx dy e
— et 2% y = 0,
dr dt P

—dX+5x+3y=0.
dt ..

P.T.O.
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o sl

A (@)
(&)
()
6. (a)
(b)
(¢)

1414

(4)

1414
| ral solution of the differential equae:
Find the gencml soluti quatiop, 65 ¢
7’ p )’261 =(x+y)z.
. te integral of the differential equatic, . .
Find the complete integral of quation, - 65 :
2
(p* +q°)x% —gz = 0. ;

() Classify the partial differential e_qua;ion as elliptic y

parabolic or hyperbolic : 25

du,. —‘411_‘,), + Suw, 2 ). e

(i) Eliminate the parameters @ and b from the following D

equation to find the correspondin

g partial
differential equation : -
’z#x+ax2y2+b.'
Find the complete integral of the eqﬁation : ol
| J
(p+q)(-~xp yq)—] | . SR

Ellmmate the arbltrary function j from the equation

~~x+y+f(xy) to find the correspondmg partial

differentig| equatlon 6

Find the general solytion of the pértlal dlffe"e"tlal
€quation - )

2 v
y 2 xyq = X(Z o 2.'1)).
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i

Instructions for Candidates

1

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

Do any five questions from each of the three sections.

Each question is for five marks.

SECTION 1

Given f(x)=2x-2, x,=-2, €=0.02. Find L=£g—1f(x).
Then find a number 8>0 such that for all

x,0<|x-x,|<d = |f(x)-L

<é&,

Find a linearization of f(x)=~/x2 +9 at x=-4.

P.T.O.

A
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( ‘ ' » 3
* .rf

The radius of a ci

e resulting change in area. Al
- IS0 ex

preSS th

Estimate tl
estimate as a percentage of the circle’s original are,

el/x _ 1
Evaluate the limit im —— -
=0 ¢'" +1

In(e® —1)

Use L°Hopital’s rule to find lim
x—0* Inx

Sketch the graph of a function f(x)=x>-3x+1.

Find the volume of the solid generated by revolving t

region between the y-axis and curve X = 20y, 1 <y <4, ah

the y-axis.

SECTION 2

d to find the volume of the solid generd

Use the shell metho
osed betWe

when the region R in the first quadrant encl

y=x and y = x? is revolved about the y-axis:

N P etr!
Sketch the graph of = 1 — 2cosO and identify 1ts symm

| | Jving '
Find the area of the surface generated by rev

curve y =x, 0sx= 1, about the x-ax1s:



Suppose a person on a hang glider is spiraling upward due

to rapidly rising air on a path having acceleration vector

a(t)=-3costi - 3sintj+ 2 k. It is also known that initially

(at time ¢ =0), the glider departed from the point (3,0,0)
with velocity v(0)=3j. Find the glider’s position as a
function of t.

Find the unit tangent vector of the curve

r(t)=1£i+ 2costj + 2sintk .
. -1 1
Determine whether I_w;dx converges?

Find the arc length parameterization of the helix

r(t) = cos4t i +sindt j+3tk, 0<i<2nm.

" SECTION 3

. Show that the ellipse x=acost, y=bsint, a>b>0, has

its largest curvature on its major axis and its smallest
curvature on its minor axis.

. Find the binormal vector § and the torsion function t for

the space curve

F(t)=(cost + tsint)i + (sint - tcost) ] + 3k
| | P.T.O
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20.

A8

4
Show that the function
X
f(x9)=r%
[y

has no limit as (x,») approaches (0, 0).

If w=In(x2+y?+2z?%), x=ue’sinu, y=ue’cosy §
g <

" find i d T hain rule at th
Z=ue I an using chain rui€ a € DoI

= ]u]

(-2, Q).

1§

Find the directions in which the funct
f(x,y,z)=Inxy+ In yz + In xz increase and decrease I
rapidly at the point Py(l, 1,1). Then find the derivative
the function in those directions. | '
Find parametric equations for the line tangent to the ¢t

of intersection of the surfaces

X3+ 3x2y + y3 +dxy - 22 =0 and x“ry“rl2=11 "

at the point (1,1,3).

i . .t ction
Find the absolute maxima and minima of the fun

T(x,y) = x4y +yr-6xt2

3550 (82

on the rectangular plate.0 X< 5;
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Your Roll No.......cvnaens
Sr. No. of Question Paper : 1026 I
Unique Paper Code 32355301

Name of the Paper Differential Equations

Generic Elective for Hons. :

,Name of the Course
Mathematics

i Semester I1I

Duration : 3 Hours Maximum Marks : 75

Instructions for Candidates

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

this question paper.
2. Attempt all questions by selecting any two parts from each

question.

1. (a) Using exactness, solve the following differential equation

cos(x + y)dx + (3y2 +2y +cos(x + y))a’y =0. (6)

(b) Solve the initial value problem
' /4 '
y'tanx =2y -8, y(—2—)=0. (6)

R.T.Q.
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W

[

(¢) Find the orthogonal trajectories of the given fap;
11y of

curves

2=22+ )
y X c (6)

(a) Solve the differential equation :
' _ - 2
y'=Ay-By". ©)

(b) Solve the initial value problem :

" +04y+9.04y=0, »©0)=0, YO)=3.

(c) Show that the functions e >*,e *,e" and e?* form a basis
of a differential equation on any interval. (6)

(a) Find a homogeneous linear ordinary differential equatior
e solutions

dering thet
(6)

for which two functions v 2and x7Inx ar

Show also their linear independence by consi

(¢

Wronskian.

(b) Use the method of Variation of pParameters 10 find ¢
llowing non-homogeneou‘

general solution of the fo
ordinary differential equation : {

6)
y'—2y' +y=e sinx.

(c) Solve the following differential equation - |

(xD? + 4D)y=0.



)26 ‘ 3
Also find the solution satisfying y(1)= 12, y(1)=-6.
(6)

(a) Use the method of undetermined coefficients to find
the particular solution of the differential equation :

" +4y"+5y =25x" +13sin2x

Also find its general solution. (6.5)

(b) Find the solution of the linear system

ixt—=5x+3y,
dy
—=4x+y,
a7

that satisfies the initial conditions x(0)=0,y(0) = 8 ‘.
(6.5)
(c) Reduce the equation to canonical form and obtain the

general solution :

u,—yu, =u+l. (6.5)

(a) Find a power series solution, in powers of x of the

differential equation :
Y —y'=0." (6.5)

(b) Find the solution of quasi-linear partial differential

equation : Bk

I —
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i

x(yz + u)ux e y(x2 + U)uy s (x2 - y2 )u

with Cauchy data u=1 on x+y=0. (65,‘4‘3

(¢) Find the general solution of the linefr partial gifger,
equation :

i

x'u, + )/214y +z(x+yu, =0. (6

Vami
6. (a) Find the solution of the following partial differenyy
equation by the method of separation of variables:

Durz

u,—u, =u, u(x,0)= 47> (6

Wi
(b) Reduce the equation

yu, +3yu,, +3u, =0,y#0

to canonical form and hence find its general solutt

(¢

|
(c) Form partial differential.equations by

; bf
(i) eliminating the arbitrary constants 4 and

the relation
(x-a) +(y-b)y +2° =r.

: from
(ii) eliminating the arbitrary function /

relation

(t

z=ay+ f(x* + 7). (M
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General Mathematics-1
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(Write your Roll No. on the top immediately on receipt of this question paper.)

Attempt A/l questions as per directed question wise.

Section L

1. Write short notes on the life and contributions of any three

of the following mathematicians :

(a)

| (b)
| v(c‘) |

(d)

@

Poisson
Fourier
Euler |
Lagrange

Lﬁpiace.

15

PRI
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Section Il

 Attempt any six questions. Each question carries fyy,

marks :

(a) What do you understand by prime numbers ? Also giye
the definition of twin primes with examples..

(b)  Define Goldbach conjectures and Pythagorean Triples

with examples

(¢)  Explain unit fraction and express 25/13 and 9/10 as unit

fractions.

(d) Find the number of combinations in the word
‘NUMBERS’ selecting at a time :
(2 letters
(i) 6 letters.

(¢)  Explain the Fifteen Puzzle.

()  Define Mersenne Numbers and Mersenne Primes. Giv¢
examples.

@) S}ate Prime Testing Method given 5y Fermat. Is

converse true. Justify vour answer.



(o]

(@)

()

©

(@)

it :

show that :

Section 111

—d
R

(AB)" # ATB".

Decompose the m.afri_x. ;

e
303
4 5

1494

Do any threc BT
any ihree questions. Each question carries six marks

as the sum of a symmetric and a skew symmetric

matrix.

Determine whether :

5 et
A=|0 -2
1 0

Commute (i.e. AB = BA) or not.,

0 6
-l |and B=| 1
3 ~2

Find the inverse of the matrix :

10

PTO:



4.

149

Do any Mo questions. -Each . question carries six p, ]
- ‘ arks .

(@)

@

(©

4 2
if A= |71 7
6 -l
-1 4

if A=|2 0

-1 Sl

0 1 find determinant of A

3|, werify that |A].= AT}

ol

Use Cramer’s Rule to solve the following system

S5x 4 6y + 22 = 16

3x — Sy - 3z=13

»y

3x 4 3y + z =11,
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| : Office Automation Tools
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: B.Sc (Prog.) / B.Sc. Math. Sc. :

SEC
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(Write your Roll No. on the top immediately
- onreceipt of this question paper.)

Section A consists of 10 questions of 1 mark each (MCQ).
- All questions are compulsory. In Section B~
answer any three questions.

SEcTION A |

|. (a) Which feature allows you to see how next slide
appears after the previous one in Powerpoint
presentation? ' |

(i) Slide Show

~(ii) Slide Transition
(iii) Slide Animation
(iv) Slide View

e

(b) Which representation is not available to represent
| negative numbers in Binary arithmetic?

(i) 1’s complement
| - P.T.O.




146

2
(i) 2’ &:mnplemc‘nt
(i) 3's complement
(iv) Signed Magnitude
(c) (1011), is a number in base:
M 2
() 8
(iii) 10
(iv) 16 | |
(d) Which font is not a valid font in Word?
(i) Calibri
(i) Arial
(iii) Comic Sans
(iv) Vfont

(¢) Which type of charts are not available in MS
Excel?

(i) Bar Chart
(i) Histogram
(iii) Pie Chart
(iv) Line Chart.

(f) Ctrl+Home takes you to: |
(i) Beginning of page
(i) Cell Al
(iii) Cell 1A

.(iv)' Beginning of row.



(g)

(h)

)

2. (a)

3 146
Short cut key for inserting a new slide is:
(1) Cul+M
(i) Ctrl+N
(i) Ctrl+S
(iv) Ctrl+P

Which button allows you to add merge fields in
Word documents? |

(1) Merge to PDF

(ii) Insert Merge Field

(iii) Preview Results

(iv) Finish and Merge.

Which function is not available in Spreadsheet?
(i) IF |
(ii) SumlIF

(iii) CountlIF

(iv) ListIF

Cell after Z1 in the same row is:
(i) Z2

(ii) AAl

(iii) ZA1

(iv) Z11
| SecrioN B

What are the various alignments available in
Word? ‘ Lk 2



146

(®

(©)

(b)
(©)

(a)
(b)
(©)

4

| PR
What feature would you use to write x° in W, a9

1
2

Write 2 v'vayS to create a table in Word.

Write statement in Excel using IF function tq fing
larger of 3 numbers A, B and C. ’

1

How do you embed an Excel Worksheet in a
Word file? )

What is Pivot Table in Excel?

What is use _Of Powerpoint presentatién? 1
Differentiate between animation and transition. 2

What are various views available in Powerpoint? 2

Write hexadecimal equivalent of 26. 1
Add (11101), and (100111), . . 2
Convert (56-2)y9 to (2), !
What are header and footer ih Word?

Give the use of Count function in Excel. | 1
What do you mean by slideshow? v 1

Subtract 5 from 10 using 1’s complement in 8 bits-2

1000
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Your Roll No. o

ue Pﬂp@r Code 142353327
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’:' Vlathemancal Typesettmg System:
~ LaTeX

o,r'rhe Course - B.Se. (Prog.) : SEC

ster -

: X
tior : 2. hours
um M‘_arks - :38

(ane your Roll No. on the top immediately
- on recezpr of this quest:on paper.)

s All :questions are compulsory

FIH in the blanks in any four parts of the following:

4x0.5=7

The preamblc in a LaTeX document begins
“with @ —eeeeee - command whose

- argthht< is predefined article class.

(11) g sriatated by a command which
comes - the \begm{document}

| "(:i'ii.) X

The title: ‘page of a LaTeX document is

-—-—4;;- | command is used to produce Z in
‘math mode of LaTeX document.



I

(iv)

v)

The ~=emrememacan ¢ Omman

1
in LR mode and then nre, §.

In LaTeX, the commang
centered ellipsis.

Answer any eight parts from thc foilowm,,

(1)

(i)

(iii)

(iv)

(v)

(vi)

(vii) Typeset the followin

Write the oUtput or 'the ommand
\( f(x)\stad\re dcf} {~}xf\2
Write the (odc m,L_a"ch,,to 0

expression:

-O,- S for x: 0;
f(x) ‘ .L\ m( 1} fm .W "
Wrxte two d’lrterences bL.tween LaTa
and PST rlckq pxcture ;,nvxronmem
Write the command to draw an arTo
of length 15 units in the d1reotxon of (
Use \g)mphpapes command to get ?
left corner at (—7 3) w.ldth 50 a“d
Wlth one line cvery 8 umtS

4ce
‘Write the code in La feX to prod

| en ¥
If |emy| <8, ¥ 500 8
g 111 Ld ﬁ""




(D)

i Y ¥ n; ;v,f’,:'f% | RO AP
)~ 3+ G = AL S
EY

/ i m f’*"‘*’.i;'aixl}f

i rtm(}

Do ettt atns v

Y l-tang’
VYY) Wriie  the {ollowing postfix CXTEssIon
standard form:

b

w2 exp bsub mul x 2 exp 1 add div

(%) Give 2 command to dray arc of a circic of

racius 2 uanits centered al the point /7, )
naking an angle of 30 degres.

Answer any three parts from the following;:

44444512
(@) In the picture environment make 8 3 — ¢ — 3
| Pythaooruan mzmgle

N

(b) Write the code in LaTeX using delimiters or
otherwise

{—x'ﬁ x< 0
f(x) =4 2%, .0<xs2
{ 4, x>2

(¢) Write the code for the following in LaTeX
environment:

» .
(x) o LM *'Lr,,‘"f‘ +)~ J ,rem;{o}’




La

4

(d) Plot the osciilating function P o= Sin{ el

Write a presentation containing in be

amer .
fullowing content:

With
2

Sitde-1t Title: There is No Largest Prime N

mhber,
Author; Ape
Stide-2: Proof. We shall prove the result in four
. ‘ ' SthS;
Step<1. Suppose the number of primes is
finite
Slide-3: Step-2. Let p be the number of aj] primes
Slide-4: Step-3. Then p + 1 is nor divisible by any
h prime,
Slide-5: Step-4. Therefore, ;» + 1 is also a prime, a
R - contradiction,
. g

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

1. Fill in the blanks (any fouwr) : 4x15=2

1 S ——— tells LaTeX to start a new paragraph.
N e command adds name of the author to a

LaTeX document.

(7ij) Matrices can be created using .............cccoeeiii,

environment in LaTeX.

(iv)  Enumerated list are created using ........co..cocoeeunenenn. element

in HTML.
P.T.O.



(2)

134¢
THE voreisrsessastsssssssanses element is used to inc _
() TRE covvverrenennnenees to include image,
to a web page.
Answer any eight parts from the following : 82

()  Describe three different ways in LaTeX to write in math

mode.
(i)  Write the LaTeX command for the symbols :
a, M, X, >, o,
(zz7) What is the output of the command :
$8x =\frac{-b\pm\sqrt{b’2 —4ac}}{2a}$$
(v)  Write the LaTeX command to typeset :
a b
c d |
(v)  Correct the following input :
(img “smiley.gif’ alt = smileyface height = 42 width=42)
(vi)  What are delimiters 9 Explain with an example.

(vii) Write the output of the command :

\pswedge(2,2){1.5} {0} {60}.



(3) 1346

(viii) Correct the LaTeX code :
(\Frac{a+b}ct+d)*1/3.

(&x) Name the basic elements needed to create a simple

web page.
(x)  Write the postfix notation in standard form :
x sin 1 add 2 exp 1 x sub div.
Answer any five questions from the following : 5x4=20
() Draw an ellipse with a shaded sector.
(if)  Write LaTeX code to typeset the following :

Let x = (x5, X5 «ooees , x,) where x; are non-negative real

numbers. Set :

and

P.T.O.
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(4)

1346

rind errors in the following code and write the COTTecteq

version and its output :
\Documentclass {article}

\begin {document}

\begin {enumerate }

\item Suppose that x = 137.

\item If theta = pi, then sin theta = 0.

\item The curve y = sqrt{x}, where x >= 0, is concave

downward.
\end {document}

Write a code in LaTeX to typeset the following :

Define,

Fj(”)ztl_i,’i;Fj(fsu), j=1,2 i t,x20

Then the Kolmogorov forward equation is given by

Lt (D
r C;u( ) =}‘j~1Fj—l(u)_(}“j+“j)Fj(u)+Hj+1Fj+1(u) (



(5) 1346

) Create the following presentation in LaTeX -

Shide 1

My Presentation

A.Student

October 13, 2017

Slide 2

Circle

Is the set of all points equidistant from a point.

P.TO.
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(v)  Write an HTML code to generate the following

web page :

UNIVERSITY OF DELHI

Skill Enhancement Courses (SEC) :
1. Sec-1: LaTeX and HTML

2. Sec-2 Computer Algebra Systems

 Discipline Specific Elective (DES) :
1. DSE-1 : Numerical Methods

2. DSE-2 : Discrete Mathematics

Note : Hyperlink one of the papers to a pdf document.

132474 P 200
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Unique

Name of Course
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Your Roll No.

D,

: SEC-3 ; System Administration
and Maintenance

: B.Sc. (Program) Mathematical
Science : SEC

Semester 'V

Duration

: 2 hours

Maximum Marks : 25

1. (a)
(b)
(c)

@
(e)

(6)

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

Question No. 1 is compulsory. Attempt any
three questions from Q. Nos. 2 to 0. 6.

List any two services provided by an Operating
System. Explain how each provides conve

nience
to the user. '

2
Explain three different uses of cat command. 3

What is the difference between the commands cd.
and cd.. ? Explain with suitable examples. 2

List any two control panel tools in Windows OS. 1

What is the function of Synaptic Package
Manager? 1

What is the function of ipconfig command? 1

2.1 0

----------------------------------
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2. ()

(b)

@
(b)
@)
(@)

- @©

| 5 (a)

(b)

6. (a)

(b)

2
Compare the fecatures of Windows and Linux OS.
Explam all components of the output given by

1S -1 command.

.

Compare features of Windows7 and Windows XP

-

Operating System. 3

Draw and explain the architecture of Linux
Operating System. 2

List the function of each of the following commands:

kill
echo | ' _ .
ping | |

traceroute

-

netstat

What is the difference between Kernel space and
User space? Explain the dual mode operation of

an Operating System. 3

Differentiate between Homegroup network type
and Domain network type. 2

Explain any two file systems supported in
Windows 7. 3

What is an Active Directory? Explain the purpose
. | 2

it serves.
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Your Roll No. ...............couu......
S. No. of Paper : 150 I
Unique Paper Code : 42353503
Name of the Paper : Statistical Software R

Name of the Cowrse : B.Sc. (Math. Sc.) / B.Sc. (Prog.) : SEC
Semester -V . |

Duration : 2 hours
Maximum Marks : 38

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

All commands should be written using language R.

. Do any fouf of the following: | - 1x4
State whether the following statements are true or false:

(1) R follows the BODMAS rule for the calculation of
mathematical expressmns

(i1) ¢( ) command is easier than scan( ) command.
(iii)-rm( ) is used to find the variables defined.

(vi) getwd() and setwd( ) are same commands.
(v) sort( ) command can perform on an entire data frame.

Do any six of the following: 1x6

Fill in the blanks:

() table( ) command shows the .........c.ecoeeeee- of the data.
( frequency/density)

(ii) How many columns are present in a basis stem and
leaf plot? (twof/three) e s R



2
(64 1) I command is used t
(boxplot( ) / barplot( ))

0 make bar chgpy,

command is used to generate 4 sequence
m numbers. (seq(10) / rseq(10))

(V) names( ) command is used for viewing
(rows/columns)

of 10 rando

-----------------

(vi) To generate ten Poisson distributions with mean
lemda=1, we use command:

( rpois(10,lemda=1), qpois(1,lemda=1 0)).

(vi1)) § command is used for ............... (copy a data,
. extract from a data). |

3. Do the following questions: - : - 2x8
(a) Write commands for the following:

(i) To remove all the variébles beginning with ‘¢’
defined. ‘i |

(ii) To save the variables a=3, b=10 and ¢=5 in a
different file.

(b) Write command to compute:

. 2+100
(1) 5+e

(ii) tan~*(1) in degree.

(C) Write the difference between lapply and sapply.
th one/,

(d) Create scatter plot for twWo dimensional data w1

example.



(¢) Consider a matr ¢ X:

RI |Jan  [Apr |Jul  [Oct |
R2 |Feb |May |Aug [Nov
R3 | Mar | Jun Sep Dec

(i1) Print all items of 2™ column

(1) Write command to change the names of rows with
a, b, ¢ and names of columns with A, B, C, D
respectxvely

'@ Rearrange the data in mcreasmg order and draw a
stem and leaf plot where data are:

X=3,5,7,5,3,2,6,8,5,6,9
(g) Make a score data file:

81 81 96 77
95 98 73 &3
92 19 82 63
80 86 89 60
iy 19 62 74 60

.. Do any four of the following:

only even positioned items.

only odd positioned items.

Find the range, mean, median, standard deviations.

(h) By using datal = 3, 5, 7, 6, 9, 2, 7, 1, write a
sequence of items of datal with:

3x4

P. T. O.
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(a) Write the commands for the following:

(i) How to make a comment in R?
(11) Create a vector
y:12,7.5,3,4.2, 18,21, NA, 6, NA.
(111) Find the length of vectbr y.
(iy) Find mean of vector y by dropping NA values,
(v) Find the quartile of vector y. |

(b) Consider the matrix:

>Marks

Physics Chemistry ~ Maths
Jim 73 84 82
Sui 75 68 58
Andy 90 85 73
Jojo 69 ; 63 71
Pi 81 84 73

(i) Find the mean of the third column of Marks.
(ii) Find the median of all columns of Marks.
(iii) Find the column means of Marks.

(iv) Create a table of matrix Marks. |

(v) How can you make a scatter plot of Ph
versus Maths and display a line of best-fit?

(c) Make a dataframe file:

ysics

s

81 81 %
95 08 73 o
92 79 182
| 80 86 18
79 62 INA



5
Then convert this data into a matrix.

(d) If a data2 file is given as: |
data2=3,5,8,7,9,6,8, 6,3, 5,4, 7, 3,6,2,

Which test would you apply to compare this sample |
to normal distribution? Also write command. |

(¢) Write a program in R for the following;

(1) Consider the given data:

xS |6 |13 |4 |12 |10 {16 |5

yi4 (4416 18 119 +12 116 |20

(1) Draw a scatter plot of data points (x, y).
(1i1) Find correlation between and x and y.
(iv) Compute a line of best fit for the data.

- (v) Add the line of best fit to the scatter plot.

1000
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(Write your Roll No. on the top immediately
on receipt of this question paper.)

Attempt all questions and
all of their parts together.

1. (a) Define the following terms‘(any' five): 1%5=5

() TKDL
(ii) Herbarium

(iii) Enda'ngered taxa
(iv) Archaeoethnobotany
(v) IPR |

(vi) Psychotropic drugs.

ms given in Column A with those 1n

(b) Match the ter
| 1%5=5

Column B:

pP.T.O.



2. Write botanical name, family, part

- (1) Indian ginseng

2N

Column A Column B

Gloriosa superh
(i) Bio-pesticide Indigofera tincy,;,
(i) Suicidal agent

(iv) Dye

Vitex negundo

Withania somniferq
(v) Chinese chastetree Azadirachta indica

used and

ethnobotanical use of any four: 2x4=8

(a)
®

(b)

- 4. (a)

Sarpgandha
Madagascar periwinkle
Sweet wormwood

Indian Beech'

Holy basil.

Write short notes on any two: 2.5%2=5

(i) Forest management

(ii) Minor ethnic groups in India

4(iii). Tribulus Terrestris.

How can endangered taxa be conserved through
forest management practices? 2

Discuss how ethnobotanical knowledge can help
in conservation of genetic resources. 4



3 | 27

(b) How are traditional medicines superior over
modern medicines? g

5. (a) Temples and sacred places serve as the source of
ethnobotanical knowledge. Justify with the help of
suitable examples. | 4

(b) Mention different approaches used in ethno-
botanical studies. - 2

600
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o ‘;A\ame of the Paper : Numerical Methods

L ] Name of the Course : B.Sc. () Mathematics : DSE-2
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(Wrzte your RoII No. on the top immediately
. on recezpt of this question paper.)

i 'Arlempt' a'u qdestions s'electz'ng two parts from each
questzon Use of non-programmable sczenhf ic
calculator is allowed

‘..' "_ £ (a) leen the followmg scheme for mtegratxon

f f(x)dx **+ [f(a)+22 f(xi) +f(b)]

' wnte an - algonthm to obtam the apprommate
value of the dehmte integral.

(b) Venfy that the equatlon x5- 2= 12 0has 4
~root in the interval (0, 1). Perform three iterations
to ‘approximate the zero of the equatlon by the

becant mcthod usmg po = 0 and p1 = 1 |
‘ “ti; o



(©) Let ¥ be a wntmuom iunctmn 0N the

interval [a, b] and mpposc thdt f(a) [(

Prove ‘that thc blscctton method “gene

. sequence of approx1manons (p 3

converges to a root p € (a b) thh 'the € pryy

Hence ﬁnd the rate of the conver' nce
n
method LR E A T

o
2. (a) lee the geometrmal construction of the n
of False P051t1on to approx:mate the zerc

functlon Further wrltc the aloonthm fi

computatlon of the root approxunated b
method ; o

(b) Perform three xtcrdtlons lor f‘ ndmg Lhe root (
f(x) ...'~— - %7

by Newton $ method srartmg Wlth Po =
- Further, compute lhe rano

Ips Pl/'Pz -p12 i,

and show that thlS value dppl‘OaCheS |f
Zf (p)l with p= 1/37



A
(¢) Let g be a continuous tunction on the closed

interval |, bl with g:la,b] - [a,b]. And
“UPposc that g’ is Continuous on the open interval
(@, b) with lg'(xX)] <k <1 for all x belongs to
(@, b). If g9'(p) # 0, then ‘3rovc that for any

Po € [a, b], the sequence p, = g(pnﬁ) conver-
ges only lmearly to the fixed point . 13

5.(a) Using LU decomposition, solve the system of
cquations 4x = } » Where: |

¥ = B
d=16 29 10} and b =
30

(b) Use the SOR method W1th W = O 9 to sclve tiz
following system of PQU&UOH:)

22y =3, = =]
~xy Ay £ 2y =3
2%y + 6z =5
Use x(o) = 0 and perform three zteratxons

(¢) (i) Compute the iteration matrix Y;,;-,Qf the Gauss-
Seidel method for obtaining the approximate
soiution of the system of e uatlons Ax=b
where 4 is given as: | | B G



35 2 4
,, [wz i
( 11) Determmc the QPCCtI al rad;

.A~[2JU?

TN -~1 51

d. () Let #0;"1'..'1:.1’9"l ;L,,x hen +1}
la, 5. 1f, s Continuons o (
contmuous dernauvcs on (a b

" there e\.zzsfo { = (a b) sucn th@

S T n
[XO, xl' xZ ;.*", An}w .jin'
(b) E%perzmenta”y detemx ined value

~ pressure of water V&j“*’)? P &

"u:ﬁczce of

dzstance y fmm the




S

(74

4

(11) Define the backward difference OPCTIas; de0

the central operator . Pre ve that-

=V ( ™ V) 1/2

5.(a) Derive the formula:

o S (xo+h)~27(x Y+ f(xo-h)
f (lo)*" SR hzo .

the second-order centra] difference approximation
to the second order derivative of a function.

(b) Verify that:

(0) o LG0HR)=F(xp~h)

f (x) ™ 3 2h s
the difference approximation for the firet
derivative provides the exact value of the
derivative regardless of h, for the

A $ ¢ \ &
SHNCHOns

) =1,f(x) = and f(x) = x*, but not fir

5
P g
OJ_ )

the lunction f(x) = y3,

() Use the formula:

f(x) ~ ACY *}]:(x =4

to approximate the derivative of the funcuon
f(x) = e* g Xy =0 taking h = 1,0.1, 0.01 and
0.001. What is the order of approximation? 172

BT G

=T



6.-

6 |
(a) Using Trapezoidal rule apprommate ﬂ]r
the zm gral '

frz tan~1 xdx .

Further verify thﬁ theoretlcal errox boun

v'(b) Derive the closed Newton-Cotes rule (r

the computation of the definite integral:
b
fa f{x)dox.
(¢} Apply Euler’s method to approximate ti

of the given initial value problem:

- _*_ X?. : .
= (1<t<4),x(1) =0

- Fur*her it is gwen that the GXdCt solution is:

x(t) = tan (ln ).

C’omput;r, the abso lute error at each s step.
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