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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 meanings.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a que

stion
shall be counted even if attempted partly. Any page or portion of the page left blank in the
Question-cum-Answer (QCA) Booklet must be clearly struck off,
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SECTION A

QL (a) W T 6 Fife mn +1 T itfird g G R, F& m 3N n, (m > n) I
ATt B | qis f G HIfE m 1 arfre-A-31fie T SUEE R |

Let G be a finite group of order mn, where m and n are prime numbers

with m > n. Show that G has at most one subgroup of order m. 10

(b) ﬁw:ﬁz),zm@%ﬁ?\?ﬁiﬁwaﬁam%

2 2
d A
('a?'f';y—z—l log If'(Z)I =0 % |

If w=1f{z) is an analytic function of z, then show that

2 2
62+E?_ log |f'(z)| = 0. 10
x> oy®

(c) g dx%mﬁwwqﬂwﬁm|

O ey N

(2 X)
2
Test the convergence of I LR dx. 10
J2-x)

(d) AR x AWy F B o Iy TTH TR H oG wE §, A

W%ﬂz)—p+1q,1_\f_@ﬁﬁ$ﬁﬁ|ﬂ?w% Gthp_ 9 a‘l’
Oy

q=2+ 2§
oxX oy
If ¢ and v are functions of x and y satisfying Laplace equation, then

show that flz)=p+iq, i= -1 is an analytic function, where
p_or_p;\y_ and q=@+@"—.

PHKM-B-MTH 2




() Fmafafga g T THEN H1 ¥ w0 % v e faf a6 swim i
HAftspafientr HIT 2 = x; + 2x,
ERGRED X|— X923
2x{ +%5,<10
X1, X920

Use two phase method to solve the following linear programming
problem : : 10

Maximize z=Xx;+ 2x2
subject to X]— X923
2X1 + X2 < 10

Xl, x220

(a) I % A % e (T g w1 I A qU, A < £, > F
yﬁw_ﬁaﬁw,ﬁfn=l+%+%+...+ L

E .
Using Cauchy’s general principle of convergence, examine the
convergence of the sequence < f; >, where f, =1 + % + % tot — 15
! ! n!
(b) SiEY foF Uw STt WUR F1 UIH @HERN W oTeelt 2, ST sge
foudia sTravas ¥ @ @ed T8 2 |

Show that every homomorphic image of an abelian group is abelian, but
\ the converse is not necessarily true. 15
bk 7
(@ 98 %o Td HIC S fF g9 C:z= el 0<6 <21, F I qen 35 W
2 .9 .
. " -1
frafis 2 o oy @ FrEe o (a JeosO+1i(a” +1)sin 6

at - 2a2 cos 20 +1

2, Wela2>128 |
Find the function which is analytic inside and on the -circle

(a2 — 1) cos O +i(a2 +1)sin 0

4 2
a —2a“cos20+1
on the circumference of C, where a2 > 1. 20

C:z=¢e" 0<0 <2 and has the value
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Q3. (a) WoHflz)= ! ¥ aras du1 ST W (FATEX) Wl qaT @Y |
z(sin nz)[z+é]
T FAdRl W flz) F a9 oft 3ma Hifse |

Locate the poles and their order for the function f(z) =

1

am(se1)
z(sin nz)| z 9

\

Also, find the residue of f(z) at these poles.

(b) it iUn(x),stlmﬁanaﬁﬁrq,ﬁa%q%énq’ﬁmm

n=1

Sn(X)=%10g(1+n4x2),xe[0,1]'3331([1%3!17@% |'q'¥ﬁ3Q'f7$"<ﬂ’1§’ff°ﬁ

2n

HI YE-ELUE FEFH(AG R ST Hehal B, TGN i U’ (x), [0, 1] T THTAN
n=1
i 7 Bt ?

Consider the series i U,(x), 0 < x < 1, the sum of whose first n terms
n=1

is given by S, (x) = Lzlog (1 + n%x2), x €[0, 1]. Show that the given
2n

series can be differentiated term-by-term, though > Ur'l(x), does not
n=1

converge uniformly on [0, 1].

(c) ¢a fagma 1 3w s gu, Fefafes ew somm awen # 5@ Hife
TR HINT 2 = 4x; + 3%y + X3
F9d R Xq + 2%y + 4xg 2 12
3X; +2X9 + X328
Xy, X9, X320

Using duality principle, solve the following linear programming
problem :
Minimize  z = 4%y + 3%, + X3
subject to  xq + 2x, + 4x5 > 12
3xq +2x9 + X328
X1, X9, X3 2 0
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(a)

(b)

(c)

quifeht & @ Z W 9§98 9 Z[x] F1 fomm hifse | am i x g sifa
Z(x] # TF USTEE S 8 | SIS 6 S, Z(x) i uw e ot & A

3fas TurTEet T § |

Consider the polynomial ring Z[x] over the ring Z of integers. Let S be an
ideal of Z[x] generated by x. Show that S is prime/but not a maximal

ide75 of Z[XQ 15

[0, 1] ® sfowfya Frafefigd wam £ & foqu saft qen e Gwm warea 9@
HifT
(1-x2)V2 qﬁx‘lﬁﬁ"ﬂ%l
flx) =
(1-x), 3G x i 2

3rq: gutse o (0, 1] W f fmma qameherta 98 R

Find the upper and lower Riemann integrals for the function f defined
on [0, 1] as follows :

(1-x2)V2 ifx is rational.

fix) =

(1 —x), 1f x 1s irrational.

Hence, show that fis not Riemann integrable on [0, 1]. 15

U SO 1 Fifs Jauh, AfUHNE A, B 3R C i &7 Frfert foesht,
43, Hioehl 3 99 # fge 00 I € | 9% & wted § = de
SATHTIET o THITT hI AR (F9R &0 §) A= S R

a8 frr (sramsm=) wra Hif, s B Fe @va B g e

CaRIGD]
ol | feeeft Ed | HiOEr | 9
A 16 22 24 20
B 10 32 26 16
e 10 20 46 30

3R =y o ff fyife Hifvo |
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The personnel manager of a company wants to assign officers A, B and C
to the regional offices at Delhi, Mumbai, Kolkata and Chennai. The cost
of relocation (in thousand Rupees) of the three officers at the four

regional offices are given below :

Office (

Officer Delhi Mumbai | Kolkata | Chennai

A 16 22 24 20
B 10 32 26 16
C 10 20 46 30

Find the assignment which minimizes the total cost of relocation and

also determine the minimum cost.
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5. (a)

(b)

TUs B
SECTION B

gaige fb Afe f N g % Wefm wor W % @ wew 3, W
u = flx — kt + iay) + g(x — kt - iay),

()
8%u ol ' “u
2

1
——+——-——?x131a~=1-—
ax?  oy? C? at &

FITF AR

Show that if f and g are arbitrary functions of their respective

arguments, then u = fix - kt + iay) + g(x - kt — iaty), is a solution of

F'zu r’2u 1 o“u k2

— + —5 = — —&,Wherea?=1- =, 10

ax? v ? a? c?

Tee-tEA fafu gm fafatea Yas o @ w ew $if .
2x +3y-2z=5
4x +4y-3z2=3
2x -3y +2z2=2
Solve the following system of linear equations by Gauss-Jordan method : 10
2x +3y-z=5
dx+4y-3z=3

(Q C\ @ 5
m}’%h 2x -3y +2z2=2

{\V
A

(d)

(i) (8D); 3N (FF), o &l G &9 H 290eid T0ged 51d Hi |
(i) (9B2.1A),, F1 2T BT 1 AT | Al

—
(1) Determine the decimal equival in égn magnitude @of
(SD)IS and (FF)].B'

(i1)  Determine the decimal equivalent of (9B2.1A)14. 10

Z5THH m AT AETS 2a 1 T GGU THEAH a8 T fueh dfdst aa @ @
2 3 M 5530 &1 U Ak 39 T T 3R § TR BN doh dodl & | 59 A

SIS g 99 i 8 gl {ra hIf |

A rough uniform board of mass m and length 2a rests on a smooth
horizontal plane and a man of mass M walks on it from one end to the
other. Find the distance covered by the board during this time. 10
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(e) UF YaTE H1 97 fad o,
0= lt'x2+y2—222)
2
% g fom = 2 | g wend s it |
The velocity potential ¢ of a flow is given by

1 .
0= é(x2 +y2 - 229),

Determine the streamlines. 10
Q6. (a) zurize fa fgfam arem mitem
-9 .92
CCOix, v) p ( ,
¢,‘ + d”x,;".:ﬂ_ x('irw“-"‘).‘\'\:‘n
l\x“ l‘.""'
&1 ®a, vfrfrm wfaew
Ox, 0)=flx), x ¢ (- o, ) @& sWf4 441 9ix, y) 2 0
A x| 3Ny
#x, y) = y J' vytt"'d" '
n 3 “ s (Xx £
% ®y 8 forg @1 waa R
Show that the solution of the two-dimensional Laplace’s equation
2200, v) O%4(x, ¥
0 ‘1.‘ + ¢ .‘_\':U' X ¢ 1_1_‘;.,j‘.\l£()
ox” l.:\'-
subject to the boundary condition
o(x, 0) = fix), X € (— o=, o),
along with o(x, y) — 0 for [x| — = and y — < can be written in the form
olx, y) J j {5) de
X, yl== = 5" 20
T }"2 +(x - ;Jz

_—

55ig =9® Y = ABC + BC + AB & fof0 qama qfma (afffaeer afde)
A=10001111, B=00111100, C=11000100
¥ fyu fda Y (g awft) i 9 A

Draw the logical circuit for the Boolean expression

ib)

Y = ABC + BC + AB. Also, obtain the output Y (truth table) for the

three input bit sequences :
A=10001111, B=00111100, C=11000100 15
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2 2
(c) WW%+#=1,%@W,MWM%,WMW

% ead AU 38k %5 H A ATl @1 % qre, Jea oM 9 R |
fean man 2 fon foreft ofi forg W o xy % woTerh 2 |

Find the moment of inertia of a quadrant of an elliptic disk
2 2
y

X
2 + oz =1, of mass M about the line passing through its centre and

perpendicular to its plane. Given that the density at any point is
proportional to xy.

15
7. (a) F=fafea Hawaey adfam
(.v__c'\ (_d) + (0 =x) '_c‘ =X-Y,
OX cy
&1 R qE T2 71 difav, A fE am o= 0, xy=13M G x+y+9=0,
x2 + y2 + ¢% = a2 A AF THA R |
Find the integral surface of the following quasi-linear equation
(y—=0) ';C‘ + (0 - Xx) '_0 =X-Y,
X oy
which passes through the curve ¢ = 0, xy = 1 and through the circle
x+y+0=0, x*+y?+0°=a’ 15
(b) () SEEh=1% 99 o= % fm, st
(i) SR h=1% 99 gaed! (Sfasgea) fam
N IFAT FH fix) =5x3 —3x2 + 2x + 1 F x = - 2 ¥ x = 4 T A
it |
Integrate fix)=5x3-3x2+2x+1 from x=-2 to x=4 using
(1) Simpson’s % rule with width h = 1, and
(1)  Trapezoidal rule with width h = 1. 15
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(¢)

as. @

e

(b)
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A S fos A &

B(x? - y?) 2Bxy (x,y)=0
ux,y)=——3 2 yxy=-—g—gg TRVED
(x2 +y?)? y (x% +y?)?

WBWW%,WWW%%E@W@WW
3139 A7 &7 ¥ T (i) o @ i AT |

Let the velocity field
B(x% - y?) 2Bxy )=0
ux, y)= ——2 v(x,y) = ,  wxy=
x2 +y2)? &% +yH)?

satisfy the equations of motion for inviscid incompressible flow, where B

is a constant. Determine the pressure associated with this velocity field. 2¢
ATF Fhed THeRTl

L) 2,( 9 4] =
3y [ax+¢] + 2x y(ax-ub] =0

%! fafgd 9 o wqraia = g HINT |

Solve the partial differential equation

0[5 2,[99 L 4] =
ay(ax+¢]+2xy(ax+¢] 0

by transforming it to the canonical form. 15

SadvH F AU ST % IR GF F IT Fh WA w3 A 2-5) F

A &1 3Theld FHIfT
1 2 3

8

5 6

125

X: 4

fix) : 0 il

Using Newton’s forward difference formula for interpolation, estimate

27 64

the value of f12-5) from the following data : 15
X! 1 2 3 4 9 6
flxy: 0 | 8 27 64 125
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(c)

PHKM-B-MTH

U A % @ a7 W @ TR, g qun At adE s 2a
g w | quse % wive % are o Yt g
1 xz+(y—a)2 y

g 5———5 +==C
x2+(y+a)2 a

T E, R C T IR R, -Gy @ we fiig 3, o sl
aﬁgﬁaﬁ%@ymm%l

Suppose an infinite liquid contains m parallel] equal and opposite
rectilinear vortices at a Eﬁ@ that the streamlines relative

to the yortex are givevl}’bMua}tiot‘ri \j} :’5

2 2
X +ly-a)r |y =C,

log
x2 + (y + a)Z a

where C is a constant, theE)r'igir_l is the middle p@ of the join, and the
line joining tmms of y.

11

20




{ "type": "Form", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

