P

am 2 2017

‘ ' ‘ i 0 .:'-.,-'-...'.Lfl STH-DMTH
fora / MATHEMATICS
T94-UA 11/ Paper 11
Ruffta gz @ &7 a2 sferman 3% 250
Time Allowed : Three Hours Maximum Marks : 250
AU & fere fafre sew
FIT I & I 34 @ G [T Tk e i A E® ug
398 T3 §97 8 7 @ @uet 4 Ayifaa & aur i@t 3 ergeit gl 7 w7 & 4
wierel &1 gper gier FoA & I a7 8 /
97 e 1 3K 5 T & qor @il 7 8 59F @S @ HY-83-FF Uk Jo7 JTH [a5] did Je] & I G197 |
TIF FT/ I & ek 3G G BT AT E |

yvTl & 3 35T g 7 7@ 97 9iee [GEeT gk Si9es Nav-97 #1397 7T 8, 3 59 qreTH #1 e 3G
To-TE-I (F.&1.T.) Y & JE-753 W et T T T FileT | Jighad "red & SRk 9 ]
greqy 8 ford g I W B P T8 A |

712 STAVIF B, a FUYE Hihg! H TIT HITT, TUT ITH] [H1E Hifrg |

T % IPRad 7 &, GHd 9T vIsgraci Falcrd qrae 79T 3 557 &

ot & IRl & T FHFER # Tl | IR FeT T g, @ 5o & I B T F STl we T8 I AT 19T T
8 | Fe7-TE-3 YT § @It SigT §37 Y8 A7 Iq 7 H 9T &G & Hiel T =Ne’ /|

Question Paper Specific Instructions

Please read each of the following instructions carefully before attempting questions :

There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and in
ENGLISH. :

Candidate has to attempt FIVE questions in all.

Questions no. 1 and 5 are compulsory and out of the remaining, any THREE are to be attempted
choosing at least ONE question from each section.

The number of marks carried by a question [ part is indicated against it.
Answers must be written in the medium authorized in the Admission Certificate which must be

stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space provided. No
marks will be given for answers written in a medium other than the authorized one.

Assume suitable data, if considered necessary, and indicate the same clearly.
Unless and otherwise indicated, symbols and notations carry their usual standard meaning.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a question
shall be counted even if attempted partly. Any page or portion of the page left blank in the
Question-cum-Answer Booklet must be clearly struck off.
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Ql. (a)

(b)

(c)

(d)

(e)
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SECTION A

A e 6 x; = 23 x,,1=/x,+20, n=1,2 3, .8 | guisu &%
HIHH X1, Xg, Xg, ... FTEAR 2 | |
Let x; =2 and x,,1=4x%x, +20,n=1,2, 3, .... Show that the sequence

X1, Xg, Xg, ... 1§ convergent. 10

uH I o G =If n %1 TF wuE 3 | quisy R G e wYE S, % T

I9HE < TEEd 7 |

Let G be a group of order n. Show that G is isomorphic to a subgroup of

the permutation group S, . 10
X &1 s [0,5} W I=Ie 3N 1k 99 71d v |

sin X 2

Find the supremum and the infimum of — on the interval [0, g} : 10

sin x

3 wht wdy e we f(z) T BT B R 0 B f@]as:ama
ICICECIRE

Determine all entire functions f(z) such that 0 is a removable singularity

of f (lJ ' 10
z
UTht fafer & sewTer & g/
2X +y
1 I=AH A, G
4x + 3y <12
4x +y<8
4x -y <8
x,y20
T I |
Using graphical method, find the maximum value of

2X+y
subject to

4x + 3y <12

4x +y <8

4x -y <8 ;

x,y=0. R 10




Q2. (la)
(b)
(c)
Q3. (a)
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Let

t
ﬂt>=_[ (] diz,
0

where [x] denotes the largest integer less than or equal to x.
(1) Determine all the real numbers t at which f is differentiable.

(i1) Determine all the real numbers t at which f is continuous but not
differentiable. 15
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(*° x sin mx
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Using contour integral method, prove that

J‘°° X sin mx dx = & o-ma | 15
0 aZ+x2 2 '

7 e fh F us &7 8 3 FX] &+ 9g9g, sl F # el <X X H §, &
Tg Tifda a1 8 | (X)), gX) e FIX] s91d g(X) = 0 & fow, g@rise fh @
q4(X), 1(X) € F(X) 2 Tk oI (n(X)) &1 BT (g(X)) & o7 & BT & 31

fX) = qX) . g(X) + r(X).
Let F be a field and F[X] denote the ring of polynomials over F in a

single variable X. For f{X), g(X) € F[X] with g(X) # 0, show that there
exist q(X), r(X) € F[X] such that degree (r(X)) < degree (g(X)) and

fX) = qX) . gX) + r(X). 20
TS 6 TR Zg x &y, T Doy GFE |
Show that the groups Z Yy and Z. are isomorphic. 15
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Q4. (a)
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Let f=u+ iv be an analytic function on the unit disc
={z e C: |z| < 1}. Show that

62u E‘Jzu 82V 82V
at all points of D. 15
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IfereraHteRtr Hifse
Z=3X1+5X2+4X3
s3rd fom

2%9 + 5% < 10

3%q + 2x9 +4x5< 15

Xy, X9, Xg 2 0.
Solve the following linear programming problem by simplex method :
Maximize

z = 3%y + 5Xg + 4Xg

subject to

3xq + 2Xg + 4x5 < 15
Xl, Xz, X3 = 0. 20

——— 0 . VY . N — P —
hoid I C—)L\q n = 1% Td, Hid haedd 1 ehl ncll Helehedsl

autar & 3 £O =7 |ma°rﬁrlq1%f®&maéaéﬁﬁﬁwéﬁm%
fore fepedt n > 19 o, £ [E) =0,®fik=1,23,..% fou | gwize 6 £
T EUE ¢ |

For a function f: C - C and n > 1, let £ denote the nth derivative of f and

£ = £ Let f be an entire function such that for some n > 1, f® (%) S

zF

.f\_ ~(n)
Ieh %/

forallk =1, 2, 3, ... . Show that fis a polynomial. 15
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(c)
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D; Dy D3 Dy Ds
Q; 14 | 7 0 3 6 | 14
@® Oyl 1| 2 |-3| 3|8 |9 U
O3/ 3| -1] 4 0 5 | 17
8 3 8 13 8
A1

Find the initial basic feasible solution of the following transportation

problem using Vogel’s approximation method and find the cost.
Destinations
D; Dy D3 Dy Dj
Oj{4| 7 | 0| 38 |6 |14
Origins Og| 1| 2 | -3 | 38 8 9  Supply
. Og|3|-1]| 4 5 | 17
8 3 8 13 8
Demand

T ife s an@wﬁaﬁﬁwﬁ?ﬁmawaﬁmﬁ%ﬁél
n=1

co

Tuige fo gofi an T Th YA Zxﬂ(n) BT S 100 Wi fmEiE
n=1 n=1
BT & |
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Let Z x, be a conditionally convergent series of real numbers. Show

n=1

that there is a rearrangement Z Xﬁ(n) of the series Z X, that
n=1 n=1

converges to 100.

15
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Q5. (a)

(b)

(c)
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SECTION B

(D% - 2DD’ + D'?) z = ¢** 2 + x3 4 sin 2x I 7 HifdTC,

2 -
,D'=2 p2- p2= 2§
oy oy

i
ox2’

Solve (D? - 2DD' + D'?) z = eX +* & 4 ¥3 4 gin 2x,

where
2 2
E—a~, D'Ei, DZE—a—,D’ZE—aﬁ. 10
ox oy ox2’ T ay?
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2 6 6

2 8 6

12 6 8]
<1 gfdeim sma HifT |
Explain the main steps of the Gauss-Jordan method and apply this
method to find the inverse of the matrix 10
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Write the Boolean expression

z(y+2z)X+y+2)

in its simplest form using Boolean postulate rules. Mention the rules
used during simplification. Verify your result by constructing the truth
table for the given expression and for its simplest form. 10
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Let T be a closed curve in xy-plane and let S denote the region bounded
by the curve I'. Let
2 2
—"—ZX‘;V = —"aay‘g = f(X, y) v (X, y) € S.
If f is préscribed at each point (x, y) of S and w is prescribed on the
boundary I' of S, then prove that any solution w = w(x, y), satisfying
these conditions, is unique. 10
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Show that the moment of inertia of an elliptic area of mass M and

21.2
semi-axis a and b about a semi-diameter of length r is i M 2 g :
r

Further,

prove that the moment of inertia about a tangent is %/I p2, where p is

the perpendicular distance from the centre of the ellipse to the tangent. 10




Q6. (a)

"
op
N

(c)

STH-D-MTH

TFITF AT GHfleRtor
2(pq+yp+qx)+x2+y2=0
1 qUf THTRS a0 HIfT |

Find a complete integral of the partial differential equation

2(pq+yp+qx)+x2+y2=0. 15
U Y gy AW u_y, ug, ug @R uy % Y, T 79 oS Ben d
AT foham ST 2 | gy T goeh!
2 2

3!
% &9 H forar ST ashar B, W& x+y=1% |
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For given equidistant values u_y, up, u; and u,, a value is interpolated

by Lagrange’s formula. Show that it may be written in the form

Y(Yz =) x(x2 —1)
31 3!

where x + y = 1. 15

u, = yug + xuy + Azu_l + Azuo,
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m[é2+ ﬁ2+[%+sin2 ¢]a2 é2+[%+cos2 ¢Ja2 4)2}% |
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Two uniform rods AB, AC, each of mass m and length 2a, are smoothly
hinged together at A and move on a horizontal plane. At time t, the mass
centre of the rods is at the point (&, 1) referred to fixed perpendicular
axes Ox, Oy in the plane, and the rods make angles 6 + ¢ with Ox. Prove
that the kinetic energy of the system is

m[52+ ﬁ2+(%+sin2 cb]az 92+(%+cos2 ¢]a2 ¢2}

Also derive Lagrange’s equations of motion for the system if an external
force with components [X, Y] along the axes acts at A. 20
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(c)
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‘where K is the pressure divided by the density and is constant.
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Reduce the equation

y

2 2 2 2 2
YZa—;—ZXY g% +X28—§ = L@'{‘i%
ox 0x Oy oy X 0x y oy
to canonical form and hence solve it. 15
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Derive the formula

[

Is there any restriction on n ? State that condition. What is the error

3h '
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bound in the case of Simpson’s g rule ? 20
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A stream is rushing from a boiler through a conical pipe, the diameters
of the ends of which are D and d. If V and v be the corresponding
velocities of the stream and if the motion is assumed to be steady and
diverging from the vertex of the cone, then prove that

jJ_zD_?‘ o2 - V3)/2K
vV 42 ’
15
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Q8. (a)

(b)
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(i) afceeet

y(0,t) =0, y(,t)=0 T+t t & fow

Lel {@] =0, 7 O =aen’™, Ul asl
2 o ;

& gy ot g1 fFAemferu |

Given the one-dimensional wave equation

where ¢

a2v ) §2v
o - L4

Fd o829 2 5.1
at2 ox>

S , T is the constant tension in the string and m is the mass

m

per unit length of the string.

i

(i)

Find the appropriate solution of the above wave equation.

Find also the solution under the conditions
y(0,t)=0, y(,t)=0 forallt

and [_61] =10, y(x,0)=asinﬁ, Ozl ms0. 20
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Write an algorithm in the form of a flow chart for Newton-Raphson
method. Describe the cases of failure of this method. 15

10




()

STH-D-MTH

A (x, y, 2) forg W erEdfiesr @t 1 am

2 2
3xz 3 3z° —r
5 3;2, 5 ,rP=x2+y%+2z
r r r

2

¥ gr ad R, @ fag A f ga fa weva R qen A fm 2 R ) eik
r

3, grr-@ret 1 ot faior fifse |
If the velocity of an incompressible fluid at the point (x, y, z) is given by

g .2
{SXZ 3yz 3z r J’ r2=x2'+y2+22

’ ’
1'5 1‘5 1'5

»

then prove that the liquid motion is possible and that the velocity
Z

I‘3

potential is . Further, determine the streamlines. 15







