ATHAE / Roll No.

el SO ATHEEE gg fed |
Candidate should write his/her Roll No. here.

FA T F G : 5 a5a g3 & g ;12
Total No. of Questions : 5 No. of Printed Pages : 12
MO0712010
wfora
MATHEMATICS
UgHq g9-uA
First Paper
T : 3 W] [quifs® : 300
Time : 3 Hours] [Total Marks : 300

wienfeal & foar fdor

Instructions to the candidates :

L T Simmdarmi  aftudi s s BT v w2 9 5 aF
H erdit faFew ¥
This question paper consists of five questions. All the questions have to be

answered. Question Nos. 2 to 5 have an internal choice.

2. W-UF % HEl He 300 ¥ 9 FiuifE 9w 3 w2 ¥ 1 af s T ewitw T
T @l g F oo wm ¥ e $ s s mem A ferm WY wiEw frwe
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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 vou 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 the exam, not the

Scientific one.

TYH U Y ITE @ fEE 20 SAfEE we 1 g W R I uE e
I dfwE # d odm o

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

questions. Each one is to be answered in one or two lines.
el U W R T SHe Havd U &+l |
Wherever word limit has been given, it must be adhered to.

alc fwet 991 # fofdl 7R ® FE T ¢ vwmwm wER w0 3 @, 4 T B
el qen o wwa d ¥ IS0 = TEw ome s
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. Tyafafes oy 398 wodi § & 9 o1 3w 1 @ 2 ufEE | T ;. 20x3=60
Answer the following short answer type questions in 1 or 2 lines each :
(A} YHEM FHE & 9R9d FIfST |
Define normal subgroup.
(BY  Fe1 WHH F Fy¥q {df@m |
Write the statement of Cayley’s theorem.
(©) T mareif =1 sfe =t oftefom +ifso |
Define kernel of ring homomorphism.
D TFEA fadi wiow wufe =t i fafen

Define finite dimensional vector space.

(E)  Tzs === F7 y=aa@ &1 Ryw fafaw

Define nullity of a linear transformation.

(F) TEH= A W==d & 9Raifg swifsg |
Define orthonormal set.
Gy A ufad fag W TR FRT

Define point of inflexion.

M0712010 07(1) P.T.O.



(H) e

f(x)= \/bg(Sx 5 sz

=1 W fafan

Write the domain of the function :

f(x) = Jlog[Bx - "2).

() e & H@E e gty i

Define limit of a function.

() A =0 % fau fggce gama #1 g F71 vE 9w fafew |

Write Dirichlet’s integral for three variables with conditions of

existence,
(K) HHehel
oo y2 (1 + x4)
j 10 ax
0 (1 + .?C)
&1 g+ fdafamu

Write the value of the integral :

1: (1+x4) g

1+x

M0712010 07(1)



(L)

(M)

(N)

(P

Q)

M0712010

8o i qRamn fafew |
Define quadrature.
FIFA HHEFIT & HH F gilafom wifsw

Define order of the differential equation.

T TEE T % dedd gHE fafen S qer fag @ e £ wer feee
FS x-Fy W e T

Write the differential equation of all the circles passing through the

origin and having their centres on the x-axis.
TF, damaw w1 gyt wifse

Define direction derivative.

What do you mean by irrotational vector ?

fag & yata FrviR B ofafig w9 fagst B w1 o0 99 AW

1 fafew (yEa w9) o

Define polar co-ordinates of a point and write the formula for obtaining

the distance between two points (polar form).

07(1) P.T.O.



(R}

(8)

(T)

2. (a)

M0712010

5

qHEA 2 — 3y + 4z — 6 = 0 w @ fag F g @@ =T

Find the distance of the plane 2x — 3y + 4z — 6 = 0 from the origin.
waedt w1 ufern fafen |

Define kurtosis.

sTaraqd® &1 it fafem |

Define interquartile range.

= g% &1 AT HIEY 30x2
x(x — 2a) y2 = a?(x - a) (x — 3a).
Trace the following curve :
x(x — 2a) y2 = a?(x - a) (x — 3a).
Hgar
(Or)
fog w5 o w2 Tt O FHEE w1 e A, w0 HE
% fau wF " ¥ 5w 9 %(n!)% ;
Prove that the set A, of all even permutations of degree n is a group

1
of order g(n!) for the product of permutations.

07(1)
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x2 y2
—2+_§-:1
a b

F1 A1 e R F T AW oUW 9 fR R G W ey o
TFEAT FT0 & | T UFER S0 9=l w1 emma e s |

The part of the ellipse

xz y2
—2'5'?_1
a b

cut off by a latus rectum revolves about the tangent at the nearer

vertex. Find the volume of the reel thus generated.
Agdr
Or

ﬁ\&'ﬁffm%ﬂhmmvmaﬁmw%,mm

3;!’%{@ :
dim(V|W) = dim V — dim W.
It W be a subspace of a finite dimensional vector space V(F), then prove

i

that :

dim(V|W} = dim V — dim W.

07(1) P.T.O.



@ R 30x2
(b - 3) (- ) =205 P
1 fafes B W@ AL |
Find the singular solution of the differential equation :
(px - ¥) (x = Py) = 2P p:%.
Fgat
(Oon
e e % wEE A g BT

- i,
W1 = P4 n’"“r—1+“cj;

S Wo, Has M4 off F HIfIL |

If u, denotes the rth moment about the mean for a binomial distribution

(n, p), then prove that :

- dy,
W17 P4 nri 3" dp

and hence obtain Mo, U3 and Uy-

M0712010 07(1)



(b) W9 Y99 F Bow

F=zi+x+
%mmﬁﬁﬂq,aﬁcwxy—maﬂwaﬁ%ﬁﬁm
z= (1—x2~y2)

w TREs fFT gw ¥ )

Verify Stokes’ theorem for the function

._)

F:zf+x}+y/;,

where the curve C is the unit circle in the xy-plane bounding the

hemisphere :
Herar
{Or)
B TR & TR B o FEe o IR b &, 39 A w

T T 4 R faﬁmﬁameﬁ,ﬁmﬁmﬁwm

TR ~abd sin & BT |

[

f

o3

if the lengths of two opposite edges of a tetrahedron are g and b, their

shortest distance is d and the angle between them is 0, then prove
: .1
that its volume is gabd sin 0.
M0712010 07(1) P.T.O.




(b)

M0712010

10
fag wifv fo fodt @wg G § 9 ¢ W wfivifva fordll waeeifean £t

AT, G &1 W TEEY SUEEE § | 30x2

Prove that the kernel of homomorphism f of a group G to a group G

is a normal subgroup of G.

eqarn
(Or)
T HIfT
S.olve :
dx dy dz

xz—yz yz—zx zz—xy‘

TH-fqe wohH & IEN @ RS & fE WME ¥ UF 9o aifes
SR W hifag

{1, 0, 1), (1, 2, -2), (2, -1, 1)}

Apply Gram-Schmidt process to obtain the orthonormal basis for R®

whose basis is given below :

{1, 0, 1), 41, 2, -2), 2, -1, D}

07(1)
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ATTr
(Or)
faz Hifsq .
Prove that
T tan"lax tan1 by s (a + b)" b
[ L YR S (1l
5 x 2 a®h
5. Wwﬁmﬁwﬁmﬁzﬁ%@q; 15x4=60

Write short notes on any four parts :
(@ A fqgem
Mean deviation.
(0)  <Iviges ® WA T oamER
Nature and shape of the ellipsoid.
(c) mwwwwmwaﬁ r
Divergence of a vector function and its properties.
(d} wa%&ﬁsﬁmmq&_ﬁm r
Maxima and minima of functions of one variable,

M0712010 07(1) P.T.O.



{e)

M0712010

12
wifra &1 E fEw |

Multiplication rule of probability.
feform wanfafa # fgema weieTor |

Second degree equation in two-dimensional geometry.

07(1)
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Instructions to the candidates :

1.

79 WI-UF H wa Ut 5 ¥ e YT R IW AN E U E 2 H 5 TE
H safe foees §
This question paper consists of five questions. All the questions have to be
answered. Question Nos. 2 to 5 have an internal choice.
m-:a?‘.afa-‘-:ssoo%amﬁaﬁamsé%% | afg sTEen TE EwE T
£ sl wwE ¥ v == | ge & S e wem # fom s SiEn e
I U SN WEER-TS A (R T | Rt o wers § faw TR T W EE
sim T8 e 1w ufe wud wOT ahEE ¥ W T == F W h
S FIEER €, T & wem ¥ fafwm 9 % SN 4 == = T oy 7§ fad
ST qu A A" I wvE % W A faw o A o T C i Ca ]
Swim § feEn w1 mEM %, WEfRE el |

07(2) P.T.O.



2
The total number of marks of the question paper is 300 and the time allotted
is 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. WYH Y¥T oY I m%mzom”m#rmwmwmaw
& dfw § e B
The first question will be of short answer type consisting of 20 compulsory

questions, each one is to be answered in one or two lines.
4. I v W\ S W ¥ s oEvn Tem
Wherever word limit has been given, it must be adhered to.

5. wﬁ%ﬁwﬁfﬂﬂmﬁaﬁéwmamwﬁgﬁaaﬁmﬁ
fel a3t =R ¥ & s www == o oW

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

standard.

Mo0722010 07(2)
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1. f= it @y 39 9wl g &I 20x3=60
Attempt all short answer type questions :
(A) 7% wF B ABC F g9 U5 w1 3@ WER SEed § fF smagd o
feorer ¥ 9@ fag wifeg .

da &  dc

-

cosA cosB  cosC

St s, ob, d¢ FEE: WA o b, ¢ § FeA g W IO E |
If the sides and the angles of a triangle ABC vary in such a way that

circumradius remains constant, prove that :

3a db de
+ + =
cosA cosB  cosC

where da, 3b, 3¢ denote small increments in the sides a, b, ¢ respectively.

(B) fag =ifsg f& -

22—, (59)#(0,0)
flx, )= NESE
0 , (%, ¥)=(0,0)
«enﬁh-:x:i_ = =77 %’ I
Show that
B () (0.0
fle, y) =37 - ¥
0 . {x, »1=10.0)

is continuous at origin.

M0722010 07(2) P.T.O.
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(D}

(E)

(F)

M0722010

T HifSy
lim (cosx)*t¥,
x—=0
Evaluate :
lim (cosx)®t*
x—0
yeta g7
do
tan¢ = r—
an rdr

F1OFE TqF H wEia wifwg o
Transform the polar formula -

do
t e
andg = ar

into Cartesian form.

d
aﬁ'«'xy+yx=ab,ﬁa£jﬁlﬁ$l:?m I

If & + v = ¢ fnd i

dx
Uﬁfﬂz}=u+ic'Q?z:x+inWﬁl$W%,mWﬁW
Wlx:cl,{,‘:cg'ﬂ_fﬁcl ﬁT02W%,W§§iWFITf\E¢%i
If fz) = u + iv be an analytic function of z = x + jy, prove that the

families of curves 1 = €1. U = ¢y are orthogonal to each other, where

c; and ¢, are parameters.

07(2)



G Al

oo

fl2)= Y a,"(z|<R)

n=0
M M) g9 |z] = rr < R) W |fz)| =1 SUEY &, a1 fag #ivm & -
la,| " < M(r) ¥ n.

If
f(z)= i anz”(|z|<R)
n=20

and M(r) is the upper bound of |Az)| on the circle |z| = r(r < R), then
prove that :
la,| " <= M(r) V n.

H 3IRO0<|z-1] <2, @

Z

- -9
Fl ooz — 10 T YIRAS TE KT W R OG0T H e Fifee |

f(z)-

If 0 < }Jz- 1] < 2. then express

in a series of positive and negative powers of iz — 1).

M0722010 07(2) P.T.O.
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D f(Z)—(Z—3)Sin[ IQ)ﬁz:—ZWﬁmﬁWWWI

.Z+

Specify the nature of singularity at z = -2 of

z+ 2
) Hfe
4 4
u:logx +y’
x+ ¥
a1 fgg =ifem &
xc?—u+y(?—u:3
dx av
If
FER
u = log
.')C+l}
then show that :
%+\'91—1:3.
dx T dy
Ky UWF ZA FA FRNSC
=7An 3:6,x-1+1-1_r.2

Dxy + 4y, 2 A0

3xq + Tx, £ 34

v
—
on

Xy + 21‘2

3:?"1 xl, \.2 = 0.

M0722010 07(2}



Solve graphically :
Minimize : z = 6x; + 14xg

such that

v

Sxq + 4xy 2 60
3x) + Txy < 84
X1 + 2xy = 18
and Xy, X9 2 0.

L) X ™ e donfn gwen w1 i9 fatwg .

EIGER]
—X{ ~ X9 £ -3
—X{ + ¥y € -2
i N

Write the dual of the given L.P.P. -
Maximize : z = 1y + 2x
subject to constraints :
—¥] — X9 £ -3
Xy o+ Xy £ -2
and X1, xg 2 0.

M0722010 07(2) P.T.O.
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(M) VAM fafer g Frm uRed oo & fod wifad seRe Senfed g 9

?m"ﬁﬁ%ﬂ :
EELFED)
Pt &Tqdl
W, Wy Wy Wy
Fy 21 16 25 13 11
F, 21 18 14 23 13
Fy 21 27 18 41 19
i 6 10 12 15 43

Find the initial basic feasible solution for the following transportation

problem by VAM :

Warehouse
Factory Capacity
W, W, Wj W,

Fq 21 16 25 13 11

F, 21 18 14 23 13

Fq 21 27 18 11 19
Demand 6 10 12 15 43

MO0722010 07(2)
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Ny fra feerEr faem ufmy & T gt famn w9 R

(0)

M0722010

SV e
A B

e e

B C

Determine the Boolean expression corresponding to the switching circuit

in the given figure.

S _Jrc
AN

B

B

/= 57 = 5= 5 NOR e g wafvfa =i .

(@ X = ABC. '

) X=A+B+C

Use NOR gates to implement the following Boolean Expressions :
(@) X = ABC.

by X=37A+B+C
07(2) P.T.O.
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P) e, b, cc B F fma frmg .
b.a:c.a@b.a’:c.a’::»b:c.

For a, b, ¢ € B, prove that :
b.a=caandb.a’ =c.a’ = b =c
Q) A-THET YF R TEET fF N = AB &1 g :

\/ﬁ=§+g,8:A+B
SN foar s T

Show that the square root of N = AB is given by :

S N
\/EZE+§,WhereS=A+B

by Newton-Raphson’s formula.

(R) ™=@\ % 1/3 9w gm

T dx
2
0 1+x
FOAA dF FIY
Evaluate
? dx
P ¥

by using Simpson's one-third rule.

M0722010 07(2)
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(T)
2 (A)
M0722010

11
GECIECEE
x(y?+2) p-y(xt+2)q=2(x® - 57
Solve :
s+ 2) oo y{e ¢ 2)q=2(x 5%
TR THH

z=px+qy+p?+g’

#1 g0 T& A IO |

Find the complete integral of the Clairaut’s equation :

z=px +qy + % + g%

I 0. b] W f e Rig), @ fog #=faw & .

_b
m[g(b] - gia : < | fdg < M[g(b) - g(a)]

a

T om =M, Za.biﬁf@vﬁﬁi'ﬂﬁl

Let f = Rz on e bl. Then prove that :

b
m _gib - gla)] S_[ fdg < M[ g(b} - gla}]
a

where m. M are the bounds of f on [a, bl.

07(2)

30x2=60

P.T.O.
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M0722010

12
HIAT

(Or)
T e o grn iR fEm W ww wif
X+y+z=6
3x + (3 + &y + 4z = 20
2x +y + 32 = 13
Hﬁéwwnﬁ%%ltgzl.wmﬁwf@aﬁwﬁm
T T WA T8+
Solve the system of equations :
x+y+z=6
0x + (3 + &y + 4z = 20
2x + y + 3z = 13
using Gauss Elimination method where £ is small such that
1+ &% ~ 1, What happens if we do not use partial pivoting at second
step 7

fef M aifers s === oW ww #f

(v - ip? - q2) =1,
Solve the given partial differential equation :
(x2 + yilipg + q?‘): 1.

07(2)
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AT

(Or)
HATF B flz) = u + v TG B T awEfyE

u =eXx cos y — y sin y)

Find the analytic function fiz) = u + iv whose real part is
u = eXx cos y - y sin y).

%WWH%W@SO?WWW?W@WWW
SICEC I 30x2=60
Uge Bigection method to find out the positive square root of 30 currect
to 4 decimal places.

37qdr

(Or)
@WW}'=alogsec§ WWWW%%WH?’T
®ROTE 5T wE F Tl & w0 #: ufomht w3y fag W awa-
A particle is moving at a curve vy = a log sec é such that the
angular velocity of at its tangent is constant. Prove that resultant

acceleration of particle at this point is proportional to square of

radius of curvature.

07(2) P.T.O.



(B) O (wve) @A & wam gm fag s fe

= , O<a<l1,
1+ a2 - 2aco0sO 1- a2

2f d0 2n
0

Use the method of contour integration to prove that :

2n
I 2d9 = 2H2,O<a<1.
0 1+a® —2acos0 1-a

31T

(Or)

| era w1 UF FEW SN & <A i w1 wE A afaw ewew # ferd
aﬁgaﬁAquaﬁwmmw%wﬁwfmﬁﬂﬂﬁﬁ
T B & Fwen fag W oAAE w1 oo TN OF 1 9 REed e S’ w
faegid AB :

-'?‘7!__—1. 10g(11 ~ \"”2 - 1)
N -

O
A uniform chain. of length /. is to be suspended from two points A and

B. in the same horizontal line =o that either terminal tension is n times

that at the lowest points. Show that the span AB must be :

L login - \722 - 1).
n? -1

M0722010 07(2)
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1 T =9 & 1 Tufdseedl S W wEE Fel P, Q €6 R & s 374 & qHIE

A ST | 60
Find the equation of central axes of the forces P, Q, R acting along the
non-intersecting edges of a cube.

AHLYAT

(Or)
an i el F SIS U GqdE wA S § oaen s fawdd e #
e fogall 1 [ U9 ¢ wERdl w1 9REH B % Sl 9 %, Ak 37 o8 ° 99
FH9: T W@ T &, 79 TEsy

I+T =0
{

7
A gquadrilateral is formed from four different rods and the mid points of its
opposite sides are joint by two weightless rods of length / and /. If T and
T are the thrust in the rods respectively. Then prove that :

TT
Y
5. R wm ounl #owm sifed 15x4=60

0.

Solve any four parts :
(A) () aft X, Taa [0, 1) W gR9iyg Wee adiae 7 9Rds Ud Had
Tl H W= ¢ 9w X H 99F |f]|, fe X

1
-’ff!lzf I (x) dx
O
g0 oaftefea & 1 3t oM 4 X x X0 5 R
1
d(f,g)=|f - &l =] flx)-glx)de = f.geX
0

o R % @ REEd R od, X R OTH 90w %

M0722010 07(2) P.T.O.
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Let X be the set of all real valued bounded continuous functions
defined on the closed interval [0, 1]. We define the norm of the

function f € X by :

1
W= J (x)| dx.
0
If d is a mapping of X x X% into R defined by :
1
=|f-gl=] f(x)- glx)|dx v f, g X,
0

Show that d is a metric of X.

farmeerg fafy & wam 9 =g -
4 3—l
3 2]

1 FFH A RIS

Apply simplex method to find the inverse of the matrix :

4 3]

3 21

e f: R > R TF ¥ Fo7 © = o fog wifee fF f 999 ®

Let f: R — R be a constant mapping prove that [ is

continuous.

07(2)
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€ @

M0722010
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= aw we 99+ ge i

ﬁWz=x1+2x2+3x3—x4
yfaee & e |
Xy + 26y + 3x3 = 15
2¢) + x5 + 5xg = 20
X] + 2x9 + x3 + x4 = 10
Xy, Xg, X3, X4 = 0.
Solve the following L.P. problem :
Max. z = x; + 2x5 + 3x3 — x4
Subject to :
¥1 + 2x9 + 3x3 = 15
2%y + x9 + bxg = 20
X1+ 209 + x3 + x4 = 10

xl, x2, x3, x4 = 0.

u—u‘:(x—y)(x2+4xy+y2)
HWﬂz)=u+ti3?z=x+iyWaﬂéﬁﬁqﬁ?%ﬁﬁﬂz)ﬂ
A9 z % TR R W@ Hifew )
If

u—v:(x—y)(x2+4xy+y2)
and flz) = u + iv is an analytic function of z = x + iy, find Rz)

in terms of 2.

07(2) P.T.O.
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(D)

M0722010
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e 2y TF B fiz) w1 gy fafes fag @ am |f(2) 2o &
et frerifaa e & ofteg ®, 78 Resd % 2, = s fafas
fag B

Let z( be an isolated singularity of flz) and if |f (z)| 1s bounded
on some deleted neighbourhood of z;,, then prove that z, is a

removable singularity.

15 uftaes go@n =1 & wifse

=
1 2 3 amrgfd
1 2 7 4 5
2 3 3 1 8
R 3 5 4 7 7
4 1 6 2 14
T 7 9 18 34

Solve the following transportation problem :

To
1 2 3 Supply
1 2 7 4 5
2 3 3 1 8
From 3 6] 4 7 7
4 1 6 2 14
Demand 7 9 18 34

07(2)
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M0722010
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(z2)

19
feasd T et [0, 1] W FHe=rar aftafim wem {6 9RseHE

TR

x AT ¥

Show that :

x 1s rational

=

1-x

o

x 1s irrational

is not Riemann integrable on interval [0, 1].

T T Gt ¥ sin 52° T R I FINY

90

45°

50°

55°

60°

sin 6

0.7071

0.7660

0.8192

0.8660

Find the value of sin 52° fro

m the given table :

BO

45°

50°

55°

60°

sin O

0.7071

0.7660

0.8192

0.8660

T GO9d H UF F9 3H YR fau ¢ TR oe g @ sfies
v S TEE A T ok gmer A etan (/) § sgemn & ol s
a% W s fer fag @ A ¥ 9% @ 99 6] R 7|

A particle moves in a plane in such a manner that its tangential

and normal accelerations are always equal and its velocity varies.

s ets\n’1 (s/c)

a , § being the length of the arc of the curve measured

from a fixed point on the curve find the path.

07(2) P.T.O.
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P () e fafa g seed " e

p = gy + 2)?
% qof 3F @ wfAC |

Find the complete integral of the differential equations by

Charpit’s method p = (gy + z2)2.
Gi) OO ReA @ ferd sifger waw w fafew w fag i o

State and prove Euler’s theorem for homogeneous functions.

M0722010 07(2)



