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Instructions to the candidates
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This question paper consists of five questions. All the questions have to be

answered. Question Nos. 2 to 5 have an internal choice.
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T'he total number of marks of the question paper is 800 and the time allotted
1s 3 hours. All questions carry equal marks, unless specifically stated
otherwise. Answers should be written in the medium which you have chosen
in your Application Form. No marks will be awarded, if the answer is written
in any other medium. All the five questions must be answered. Questions
should be answered exactly in order in which they appear in the question
paper. Answers to the various parts of the same question should be written
together compulsorily and no answers of other questions should be inserted
between them. Regular calculator alone can be used in exam., not the Scientific

one.

3. YW W¥H Y IWE = feEd 20 Afad wed g1 1 TlE W9 61 IW Wk 1]
o dfFEt § oA

The first question will be of short answer type consisting of 20 compulsory

questions, each one is to be answered in one or fwo lines.
4. @ v G ME T ITHRT YT U+ |

Wherever word limit has been given, it must be adhered to.

5. UK TRY T H fFH YR H I U A AAHF FFR FI FE @, O UTA B
el a9 Ut TR H ¥ S TR HHEE WA AW |

In case there is any error of printing or factual nature, then out of the Hindi
and English versions of the question, the English version will be treated as

standard.
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1. Tfafed ay 3903 999 # 8 98 &1 W 1 91 2 Sfaad § S 0 20x3=60

Answer the following short answer type questions in 1 or 2 lines

each

(A) THE G & f6Hl 999 o &1 &ife & giiwfea swifse |

Define the order of any element a of group G.

(B) %H9YT

1 2 3 4 5 6 7 8 9\;

31257469 8

& ®Ife 99 FifTT)

Find the order of the permutation :

1 2 3 4 5 6 7 8 9

3125746098
(C) fog (1, -2, 1) W grad ¢ &1 A9 @ FIY, Tl ¢ = 322y — y322 &
Find the value of grad ¢ at point (1, -2, 1), where ¢ = 3xzy — yazg,,
D) &% x%y% + xy +x +y = 0 H AH ® TR FFqearetal q@ Ffeww |
Find the asymptotes parallel to axes for the curve :
x2y2+:cy+x+y=0.
(E) 39&d §HR (1 + y9)dx = (tanly — x)dy I W NGED mﬁ |

Write the integrating factor of the differential equation (1 + y%)dx =
(tan‘ly — x)dy.

M0712012 07(1) P.T.O.



(F)

(G)

(H)

MO0712012

A JF SIS

jx\/'ii&dx.
0
Evaluate :
1
_[xﬁll—ﬂxdx.
0
xX—-x, y-y z-z . .
Ww----z-l-: mlz nl Td A ax + by +cz+d =0 &

TEEH AR T a3 & Wiiaw fafee

Write the conditions for a line and plane

ax + by + ¢z + d = (0 are mutually parallel and perpendicular.

fagaft (0, 0, 0), (0, 1, 1), (<1, 2, 0) A1 (1, 2, 3) § FFT W o T

%1 FHF fafay |

Write the equation of the sphere passing through the points (0, 0, 0),

(0, 1, -1), (-1, 2, 0) and (1, 2, 3).

07(1)
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(I) ﬂﬁsaﬂéﬁﬂﬁﬂﬁ%%ﬁﬁwvﬁlﬁ%ﬁ?ﬂE:xi+2yj+32k g aa
1] F-AdS & o fafew |
S

If S is any closed surface which enclosed a volume V and

—3

F = xi + 2yj + 3zk, then write the value of ﬂ F-ndbS.
S

() ﬂﬁwmﬁa@aﬁloommaﬁ,ﬁmmmmﬁm |'

If a fair coin is tossed hundred times, then find the variance.

(K) fOg =iee &

1
§—JEE.

Prove that :
1_._\/;*
. . 1 3

(L) ﬂﬁAaﬂTBawwm%ﬁPm)zg,P(g)z L A
11
P(AuB)=1—2,aaP(AmB)wmqama$rF&m[

1 3
If A and B are two events such that P(A) = 3 P(B) 4 2an

11 -
P(A U B) = —, then find the value of P(A n B).

12

M0712012 07(1) P.T.O.



(M) ?Iﬁx2y2+xy1+x=0,ﬁamah}rﬂﬁ:

xzyn+2+(2n+1)xyn+1+(n2+1)yn=0.
If x2y2 + xyy + x = 0, then prove that :

x? (2n + 1 24+ 1y, =0

¥, + o + 2n + Ixy, . 1+ (n° + 1y, = 0.

(N) ¥H Jd hifeT

1 -1
xtan “x
J. dx

o (122

Evaluate :

1 _
J‘ xtan ! x
0

(1 . xzi)afz

dx.

Oy fag =ifsu f& R § 1Qfes &1 99=99 {1, 1), (1, 0)}, R &1 3TUR A

T |

Prove that the set of vectors {(1, 1), (1, 0)} 1n R? forms a basis

for R2.

MO0712012 07(1)



(P) 3d&d 9HEH -

d’y d .
:; y+y:51n2x.
dx dx

&1 1999 U Jd hITeT |

Find the particular integral of the differential equation :

d’y .\ dy

dx®  dx

-y = sin 2x.
Q) TH W & FeHl & fod e’ 2o fafgu

Write Taylor’s series for functions of one variable.

(R) 21, gfagyl wmfse den foadr w2m &1 gifgswar &1 gfiarfeg
A ELEE

Define event, sample space and probability of an event.

(S) AT N fdt g G &1 TOMG STHER € 991 G et §, o fag wifsu

& fawm wgz %'ﬁﬁwaﬁ‘sﬁn|

If N is a normal subgroup of a group G and G is abelian, then prove

G

that the quotient group N 1s also an abehan.

M0712012 07(1) _ P.T.O.



(T) as w@@ T : RZ2  R® & femer ofiafsg

T(a, b) = (@ + b, a - b, b) V (a. b) € R?

g9 foH1 [R(T)] d@ &ifsw |

Find dim [R(T)] for a linear transformation T : R — R® defined as

below
T(a, b) = (@ + b, a - b, b) ¥ (a, b) € R2

2. (@ 193 FINC f& 904 & wH=g § Ty ‘gl ¥ U@ goudl 9
el € | 30x2=60

Prove that the relation ‘is isomorphic to’ is an equivalence relation in

the set of rings.

SO
(Or)
2
-1 - : :
TYY T werd f(x)=i_1,x:1 & Al x & 94 7Fl & fag waa

€13 x =1 W T a1 & o8 g wRefag #ifqg

2
Show that, the function f(x) _ X _11 1s continuous for all values of
x —

x except at x = 1. Redefine this to be continuous at x = 1.

M0712012 07(1)



(b)  ATFE

&1 fasoiiento sifsw |

Diagonalize the matrix :

A=|-3 -5 -3

'3 3 1
37eTaT
(Or)

HIhHA THHT

p 1 -x%)=(1-y%
%1 & w9 fafex g F@ &S

Obtain the primitive and singular solution of the differential

equation :
p°(1-x*) = (1 - y%).

M0712012 07(1) - P.T.O.
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3. (@) 99d ¥ WA &1 yRy fafee g fag sifew 30x2=60

State and prove Green’s theorem in the plane.

HeAd]
(Or)

IgAh ! IRum ST TE @S 5-5 0 w8 e fafgu | refafed stwel

% folt sgets &t U1 SifsT

I+ B 1E2-- IR K ||
10 . 8

15 _ 12

20 36

25 25

30 28

35 18

40 9

MO0712012 07(1)
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Define mode and write 5-5 merits and dements. Calculate mode for

the following data

Marks Frequency

10 8
15 12
20 ' 36
25 ' 25
30 28

39 - 18

40 9

MO0712012 07(1) ' P.T.O.
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If I, =I tan” x dx, then prove that :

and hence evaluate :

/4
J tan® x dx.
()
HAAT
(Or)

Tyiisd f& 9Oa9 Ix + my + nz = p, TEAASA  qx? + by? = 22 & foag

(H,B,Y)Wmﬁﬁ-ﬁ?ﬂﬂﬁ';

2 2
L+”;; =~ 2np.

a

Show that the plane Ix + my + nz = p will touch the paraboloid

ax® + by* =2z at a point (o, B, y) 1f :

2 2
£ + nz = — 2np.

a

M0712012 07(1)
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4. (@ I W@ TE@ WY W fafeu w6 fog T | 30x2=60
State and prove Rank and Nulity theorem.

HIAT

State and prove fundamental theorem of group homomorphism.

® ||| zdxdydz 1 WA I RINT, &1 GAHeH &85 9o 2 = 0, z = 1,
V
x2+y2=4?ﬂ‘{%%|

Evaluate

J;U zdxdydz

where region of integration is the surface of cylinder z = 0,z = 1,
X% + y2 = 4,

HAAQr

(Or)

AfETERe r’ = a? cos 20 H1 IRATT T HifTT

Find the perimeter of the lemniscate 2 — 2 cos 20.

M0712012 07(1) P.T.O.
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5. fFl | 9+l &9 SIS . 15x4=60

Attempt any four parts :

(A) Aqgd oo § sifgdtg UrEe 9 & fafew @ f8g sifse |

State and prove unique factorization theorem 1in Abstract

Algebra.
(B)  3fehel WHIHIU (D? — 4D + 4)y = % sin 2x P T HINC |
Solve the differential equation :
(D? — 4D + 4)y = ¢** sin 2x -

() Tog =ifsit f& .

orad(a . b)=(b.V)a +(a.V)b

— | -5 - —
+bxcurl a + a xcurl b

Prove that :

- - — > —3
erad(a . b)=(b.V)a +(a.V)b

— - = —3
+bxcurl a + a xcurl b

MO0712012 07(1)



15

(D) 39 TR dddd 1 GHIGI0 FA1d hifaT f9ehT 3787 ;1:;;:213 Td
e 2 §

Find the equation of the right circular cylinder whose axis is

x-1 y 2-3 1 radius ic 9
2 3 — 1 adTll radius 1s .

(E) 9 w0g = fafey @ fag +ifsm

State and prove Bayes’ theorem.

(F) A ®eEl & THRA h p-Ewed g dRetel o 1 fafew v fag
HIfST |

State and prove Leibnitz’s theorem for n-differentiation of product of

two functions.

M0712012 07(1)
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4 orafies fawed § |
This question paper consists of five questions. All the questions have to be

answered. Question Nos. 2 to 5 have an internal choice.
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The total number of marks of the question paper is 300 and the time allotted.
1s 3 hours. All questions carry equal marks, unless specifically stated
otherwise. Answers should be written in the medium which you have chosen
in your Application Form. No marks will be awarded, 1f the answer 1s wntten
in any other medium. All the five questions must be answered. Questions
should be answered exactly in order in which they appear in the question
paper. Answers to the various parts of the same question should be written
together compulsorily and no answers of other questions should be inserted

between them. Regular calculator alone can be used in exam, not the Scientific

OIle.

3. WYH U¥H oY I0F 2 faed 20 SAHEE uvH g | Yo WY H1 SW Tk AYH
3 dfedl § e o8

The first question will be of short answer type consisting of 20 compulsory

questions, each one is to be answered in one or fwo lines.
4. TE U 9 < R T ITH| AT Ureid hL |

Wherever word limit has been given, it must be adhered to.

5. gfe feel w99 O fod UHR & FE U A qARHS YRR i Al F, q WA @D
fg<l den TS ®OR H ¥ S UM WEH A SR
In case there 1s-any error Gf. printing or factual nature, then out of the Hindi

and English versions of the question, the English version will be treated as

standard.

MO0722012 07(2)
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1. frafafea adt oy S 994 &1 g 9T 20x3=60
Attempt all short answer type questions :

(A) TA fag W Wi &t W9 Hifeg, 3fq

rx2y5/(x4 + ym) , (x,y)#(0,0) .

flx,y)=- |
0 , (%, )=1(0,0)

Test the continuity at the origin, if :

x2y5/(x4 + ym) : (x, y) # (0, 0)

0 , (% )=(0,0)

flx,y)=

(B) Uk f3YS ABC &1 € YU q, b 3 ITh {GY &0 C HI 410 &l

™
r
F
h F
— |
r.2
.
1 N
1 "
|
'y
.
n
]

T | g FIN fF dE S e w s w7 offe §, FM C A
g8 Aqfe 8 & Wy, freeq ©

0, = d¢la sin B).

Two sides a, b of a triangle ABC and their included angle C are measured.
Prove that the error 0. 1n the computed length of the third side ¢, 1n

relation to small error d;- in the angle C is given as below :

0. = O¢la sin B).

M0722012 07(2) P.T.O.
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(C) HedehRd N -

. (xm
lim .
Evaluate
(on
Iim | — |.
X — o0 '\eﬂx_)
(D) A GH
xz + yz = az

% Yard g4 H ®IGHEd HiSC |

Transform the Cartesian formula :

into polar form.

E) aﬁu=lag(x2+y2),€ruanﬁﬁ$aﬁrm’aawmaﬁﬁq |
If u = log(xz + yz), then find the first order partial derivatives.

MO0722012 07(2)



(F) fag =ifsw f&

e*(cosy + isiny)

& fovafi ®eH 8 | 39 3fases ot 9| Ffee |

Prove that :
e*(cosy + Isiny)
1s an analytic function. Find its derivative also.

(Q) RN TFey qF 1 GEa § o

f(z)=

O Rt
—
N
|
e o
p—,
AY
|
b
o
.y
Y

W HA A RIS, SEl C T gA T WM Jz| = 3

Using Cauchy’s Integral Fdrmula, find the value of the function :

fz) =

) S,
——
N
|
e
o
A
I
N
™
)
_N

where C is a circle and |z]| = 3.

M0722012 07(2) P.T.O.




H) = 0< |z] <1, @ HeA

f(2)=

22-;82}2
& ot ¥ y9id e |

.If 0 < |z| < 1, then expand the function :

— -1 -
22 -3z + 2

fz)=

In series.

I @ m™ s .
(1 +a)-(b+0 =25

%1 ga fafem |

Write the dual of the given statement :

1+a-®+0)=b

(J) Ik

oxdy  Oyox

M0722012 07(2)
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z = x° + yS 3axy,

then prove that :

9z _ 0%z
dxdy  dydx -

(K) %ﬁg‘qﬁm@aﬂqwméa%?

What do you mean by linear pfogramming ?

(L) A< TF FY THEHA 99 § TF Waed Hida wa &, @ g sifE
T SHET IV I A9 S & 9f:, &l fag P @ (SP)32 %1 sgehuurdt
Bt ® |

If a particle describes a parabola with a uniform speed, then confirm
that its angular velocity about the focus S, at any point P, varies

inversely as (SP)%/2.

M) 3R fRt afe w o owt fow el sy 3 W wenw gurEE @ @
Tsd ff vy uw wweifes w@ffa §

If the radial and transverse velocities of a moving particle are always

proportional to each other, then show that the path is an equiangular

spiral.

10722012 07(2) P.T.O.



xy(f _ 2’2) 519 (x, y) # (0, 0)
f(x, y) U N A N 4
0 s (x, y) = (0, 0)

% fad £0, 0) @M £,(0, 0) F TH TG B |
Find the value of f (0, 0) and fy(O, 0) for a function :

xy(x? -y
flx, y)=: x? + y*

l 0 when (x, y)=(0,0)

2) when (x, y) = (0, 0)

(O) Heirg =erTed B 7 <y f&
ab + ab’ + a’b + a’b’ = 1,
& Vo, be B
Iﬁ Boolean Algebra B, show that :
ab + ab’ + a’'b +‘{I;b; = 1,
where V a, b € B.

MO0722012 ' 07(2)



(P) = 1 gfenfig i .

h, ¥ & $ife @ gaEa-R g1 (fFamn)

Define the following :
Graph, degree of vertex and parallel edge.

Q) ZT-TFHT 1919 gR 2 1 999 <v9ad & 4id 37 q Igdd €9 § 7

Al

Find the cube root of 2 approximately by Newton-Raphson’s method

correct to five decimal places.

(R) ﬁqﬂmﬁﬁ_lﬁsﬁwm:

jdx

Z
11}1+;:v¢
& UM Fd RIS |

Using Simpson’s one-third rule, evaluate :

1

dx
£ 1+ %%

M0722012 07(2) P.T.O.
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(S) fodgt Tis @8fe 4 ts fag & IH™A (neighbourhood) i tﬂc{'ﬂﬁﬁ

gifsu |

Define neighbourhood of an element in a metric space.

(T)  HHHIT

F1 QU GHRTA A HIST |

Find the complete integral of the equation :

9 (A) T o fFd =W [¢, b] F UF gy fawss &, @ A fR weA
£ A [a, b] T OHF THEAE Am Al R waw Ak fFdte > 0 &

o - 2x30=060

Ue, H — Lo, H < €.

If o be a small partition of any interval [a, b], then show that the

function : f will be Riemann Integrable on [a, b] if and only if for

any € > 0 :

U(G: )() — L(G, f) < £.

M0722012 ' 07(2)



2 — 6y + 8 = 24
ox + 4y — 3z = 2

3x +y + 2z = 16.

Using Guass-Jordan Method, solve the system of equations :
2x — 6y + 8 = 24

bx + 4y — 3z = 2

O +2p+@E+x)g=x+y
®l B BT |
Solve the following Partial Differential Equation :

W+2p+@E+x)g=x+y.

M0722012 07(2) P.T.O.
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HAJ]

(Or)

favcifoses ®em &1 Foufid 9T i St S arafas a9 e

g

x° — Sxyz + 3x% — 3y2.

Find the imaginary part of the analytic function whose real part 1s
given below :
x° - 3xy2 + 3x% — 3y2.
3. (A) YE-wekh fafy gri e ' 2%30=60
3 — 9% +1=0
F1 (A% Il A HifSg |
Find the real root of the equation :

x> -9% +1=0

by Regula-Falsi Method.

- M0722012 _ 07(2)
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AT

(Or)

ﬂﬁ@wwﬁaﬁﬂﬂaéﬂﬁ%@ﬂwq:pz_zarﬁmmﬂq
@W:Wﬁ,ﬁfﬂ@aﬂm_%ﬁﬁﬁﬁmmﬁwﬁw{w
3 g W T8$ 99 FH Fha-HeA w1 G S &

If a particle is moving in any parabola : p? = ar with uniform angular
velocity about its focus, then prove that its normal acceleration at

any point is proportional to the radius of curvature of its path at

that point.

(B) W@l (Fve) R fafy g fog wfm fE .

T _d8__ 2m

@+ bcosH \/(32 _ 62:)“’

Rl al > b

Using the Method of Contour Integration, prove that :

T L  ___ n
@ + bcosO \/(az_; bé)’

where a* > b?

MO0722012 07(2) P.T.O.
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37 dT

(Or)
gadcid dai (S grareed] # T8 §) % U (A & §Hde H di
@ fagsli ¢ A, B, C & @R ool HAY: Gy, Gy, Gy € | fag =ifSe
G

The moments of a system of coplanar forces (not in equilibrium)
about three collinear points : A, B, C in the plane are respectively

Gy, Gy, Gq. Prove that :
Gy BC + Gy, - CA + Ggq - AB = 0.

4. T foem ofigy ) oeisa foga afuyg § wfacafia ST 9gn w< SEisd
T W YU GAeHE Td fodeHE Y9 9 9 SIS | 60

Replace the following switching circuit with simplified switching circuit.

Also find the complete conjunctive and disjunctive normal form of obtained

simplified function.

MO722012 | 07(2)
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A salesman wants to visit four cities : 1, 2, 3 and 4. He does not want to
visit any city twice before completing the tour of all the cities and wishes
to return to his home city, the starting station. If the cost details of going
from one city to another (in rupees) are given in the table below, then find

his least cost route :

To city

1 2 3 4

From city 2 30
3 '

5. fe<l A WF K B SINT 4x15=60
Solve any four parts :

(A) TR T ® qeyd waa & fafed o fag wiee |

Write and prove the Fundamental Theorem of integral calculus.

MO0722012 07(2)
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(B)  T9msm fafy gro, 9 How vy goe @ [T YRR SMURY gsrfag

et ST ahﬁrr\rl'q :

Find the initial basic feasible solution (1.b.f.s.) for the following Linear

Programming Problem (L.P.P.) using the Simplex Method :
Minimize : L o= xy ~ 3xy + 3xq

X1, X9, X3 2 0.

MO0722012 _ 07(2) P.T.O.



Solve the following equation by Charpit Method :

5

g = {z + px)“.

M0722012 07(2)
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