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Note: (i) This Question Booklet contains 40 Multiple Choice Questions followed by
10 Short Answer Questions.
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(i) Attempt as many MCQs as you can. Each MCQ carries 3 (Three) marks.
1 (One) mark will be deducted for each incorrect answer. Zero mark will be
awarded for each unattempted question. If more than one alternative
answers of MCQs seem to be approximate to the correct answer, choose the

closest one.
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(iii) Answer only 5 Short Answer Questions. Each question carries 16 (Sixteen)
marks and should be answered in 150-200 words. Blank 5 (Five) pages
attached with this booklet shall only be used for the purpose. Answer each
question on separate page, after writing Question No.
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Mathematics Code No. : 904

1. Who among the following is a Sanskrit Mahakavi ?

(1) Ashvaghosh  (2) Keshavadas (3) Bihari (4) Mammata
frfafga & @ #5 Wpd Wi 8?7 |
(1) sregey (2) ®HYAE (3) foerd (4) A%C

2. Who collected the poems of Gahasattasai ?

(1) Bilhana - " (2) Kalhana  (3) Udbhata (4) Haala
mwmﬂa\?ﬂmaﬁ%?
1) Rwer () &R (3) ST (4) =T

3. Who among the following introduced the theory of Katharsis in the western

poetics ?

(1) Socrates | (2) Aristotle (3) Colaridge (4) T.S. Eliot
UreaTy FTARTE A faReT Rigr B wad el § ¥ e foear ?

(1) g @) s (3) wreRer () & vHo 3

*

4. Which of the following is the work of famous Egyptian critic and poet Hores ?

(1) Peri Poetics (2) Ars Poetica
(3) Biographia Literaria (4) Capital
frafafan % @ o9 B @ ufag waas a1 $fa eRA & i & ?
(1) o afea N (2) it aifes
(3) ariafar faeRan . (4) @Red
5. Ishavasyopnishad is the part of which of the following Vedas ?
(1) Shukla Yajurveds Samhita (2) Krishna Yajurveda Samhita
(3) Rigveda _ (4) Samaveda
Femargufiyg frafafaa # 3 fow a5 & fem 2 2
(1) gaaagas wfea (2) FVITIR dfeal
(3) g (4) wHaE
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6. Shabarbhasya is the book related to which philosophy ?

(1) Nyaya (2) Yoga (3) Mimamsa ”"(«Ef.l)" Vaishesika
avaTsy f5T a9l 31y B 7 L e
(1) = (2) = (3) A e (4) IR

7. Who propounded the theory of Vishishtadvaitavads and Duaitadvaitvada ?
(1) Ramanuja and Nimbarka . (2) Nimbarka and Madhvacharya
(3) Ramanuja and Vallabha (4) Nimbarka and Ramanuja
Preafafa ®§ &9 wae AR are a1 Fagaare @ yads rard € ?
(1) wwrw qen fysms (2) s Hwﬂwﬁmi
(3) TEFS AR oo (4) e s RTHT

. 8. Who wrote the commenteiry Mitakshara on Yajnava!kyas’ﬁﬁ‘itf P
(1) Vijnanabhikshu (2) Vijnanesvara (3) Vinanasuri (4) Yaska
e W CAarRr S B wElRm A E
(1) fasmfieg (2) fasmea @) AR @) T

9. Select the correct order :

a8 e Hﬁ?ﬁ 3 _ 7 .

1. Pratimanatak/¥9HA™ICS (%) Vishakhadatta/f@emaes

2. Mudrarakshasa/qa~ers (@) Bhattanarayana/¥gciRII
3. Venisamhara/dviRieR () Shudraka/¥=®

4. Mrichchhakatika/qe@afesd (&) Bhasa/%™1 -

1@ 2@ 3@ 40 2 1@ 2@ 30 40
@ 1@ 2@ 3@ 4 @ 1@ 2@ 3(M 4@@)

10. Complete name of Urdu and Persian poet ‘Ghalib' is :

(1) Mirza Asadullah Khan Ghalib (2)  Asadullah Khan Ghalib
(3) Mirza Khan Asadullah Ghalib (4) Ghalib Khan Asadullah
32 qur BRY WY F B WEE B g A 2 |

(1) fast srageems @ ifrE Q) JAgTdArE @ ™
(3) facit @ sragees iifé (4) e @A FHAGeATE
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11.  The radius of convergence of the power series,

a-bz+ ala+1)b(b+1) 22
l-c 1.2c(c+1)

1+

where a,b,c being complex numbers is :

11 (2) 2 (3) 3 4) 4
12. The function f(z)= sin{z[z + }-)} has been expanded in the following series,
z ;.
o " ‘1
f(Z): a, + ZQH[Z +TJ,
n=1 Z
where 4, n=>1, are given by :

1 c2x ..
(1) a, :E;I—IU sin(2 cos 0) cos nb do

) a, zzi j;'” sin(4 cos 0) cos nd do
n

3) ay,

1

i jzn sin{cos 8) cos n0 40
2n 0
1 r2n - ;
(4) a,=— f sin{4 sin 8) cos n0 d0
2 *0

13. Which of the following subsets of real numbers R does not have the Cardinal
number C ?

(1) {xeR:0<x<1}
(2) {xeR:0<x<2}
3) {xeR:x20}

(4) {x:xeN =Set of natural numbers }

RET/13/Test B/904 (4)



14. For a measure space (X, s, pu), which of the following statements is not true ?

(1) If {A,}", is a sequence of pairwise disjoint measurable subsets of X, then

M[DA;?} iu(ﬂ,,)

n=1

(2) p(¢) =0 where ¢ is a null set
(3) If A,Bes, Ac B, then u(A) <u(B)

(4) If {B,}_, is a sequence of subsets of X, then
P(UB:1]= 2n(By)
n=1 n=1
15. If Ya, and > b, are each convergent series of real numbers then their
n=0 =0

of
Cauchy's product series ) c,, where
n=0

i R
€y =D Mg byy, n20,is:
k=0
(1) convergent but not absolutely convergent
(2) absolutely convergent

(3) not convergent

(4) divergentif Y a, isabsolutely convergent
n=(
16. Which of the following statements is not frue ?

(1) If X is a non-empty set and P(X) is a power set of X then (X,P(X)) is a
topological space '

(2) If X is a non-empty set and T = {9, X} then {X, T} is a topological space

(3) If X is an infinite set and T = {Y ¢ X : Y isanempty setor Y'is finite}, then
(X, T) is a topological space

@) If X=1{a, b, c} and T = {b, X, {a,b}, {a,c}}, then (X, T) is a topological space
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17.  The number of elements of order 5 in the group 7. ® Z, are :

ms (2) 16 3) 20 (4) 24

18. How many eIementb belong to the field Z[i]/ <2+i >, where Z[i] is the ring
of Caussian mtegers and <2+ > is the ideal of 2[i] generated by 2+i ?

(1) 2 . @) 5 @) 7 (4) infinite

19. What is the smallest positive integer n such that there are four non-isomorphic
abelian groups of order n ?

(1) 24 5 (2) 36 (3) 48 (4) 64

20. Which of the following statement is correct ? In the ring of Gaussian integers
Z[i]: '

(1) 3and 2 are irreducible elements, but 5 is not irreducible
(2) 3and 5 are irreducible elements, but 2 is not irreducible
(3} Jisanirr educzble element but 2 and 5 are not irreducible

(4) 5isan 1rreduc1ble element but 3 and 2 are not irreducible

21. The degree of the splitting field of the polynomial x® +1 over the field of
rationals Q is:

(1) 3 ‘_ (2) 8 - (3) 6 4) 4

22. If A isanilpotent matrix, then A is similar to :
(1) adiagonal matrix
(2) a sc;alar matrix
- (3) atriangular matrix

(4) a triangular matrix whose entries on the main diagonal are all zero

23. If the motion of a fluid is irrotational, then the velocity vector § satisfies the
condition :

(1) divg=0 (2) divg=0 (3) curl §=0 (4) curl g =0
RET/13/Test B/904 | (6) |



24.

25.

26.

27.

28.

29,

The degree of freedom of a rigid body in motion with its two points fixed is :
(H 1 | @ 2 (3) 3 s (4) 4

If at any point of a straight line, a system of forces acting at different points of a
rigid body can be reduced to a single force and a single couple in which the axis
of the couple coincides with the direction of the force, then the line is called :

(1) Pitch (2) Central axis (3) Wrench (4) Screw

Among all the curves joining two given points A(xy, Yg) and B(x,, y;), the one
which generates the surface of minimum area when rotated about the x-axisis:

(1) cycloid (2) parabola (3) hyperbola (4) catenary

If a rigid body is rotating about one of its own fixed point under no forces, then
throughout the motion :

(1) its kinetic energy remains conslant but the angular momentum varies
(2) both its kinetic energy and angular momentum vary
(3) its kinetic energy varies but the angular momentum remains constant

(4) both its kinetic energy and angular momentum remain constant

In the Hamiltonian formulation of a dynamical system, the equations of motion
are in terms of :

(1) one set of second order differential equations
(2) one set of first order differential equations
(3) two sets of second order differential equations

(4) two sets of first order differential equations

The integral equation given by : .
w(x) = f(x)+ [ k(x, Bu(E)ds
is known as :
(1) Volterra integral equation of the first kind
(2) Fredholm integral equation of the first kind
(3) Volterra integral equation of the second kind
(4) Fredholm integral equation of the second kind

RET/13/Test B/904 C(7) - | P.T.O.



30. The differential equation
(1 - x2 )y" =2xy +n(n+1)y =0,
where n is a constant, is known as :

(1) Legendre equation (2) Bessel equation

(3) Hypergeometric equation (4) Laguerre equation

31, The maximum number of basic solutions of the system,
2x1 =5xy4+x3+3x, =4
3xy ~10xy + 2x3 +6x4 =12
is:

(1.5 (2) 6 3) 7 (4) 8

32. For the matrix

l—i 2 3
A=i2 1 5
35 1
the value of row norm “ A " - iS:
(1) 3 (2) 5 (3) 7 4) 9

33. In finite difference method, the five point formula is used for solution of :
(1) Wave equation (2) Heat equation
(3) Laplace equation (4) None of these

34. Ifafunction f:R°> R is defined as

2
f(x)= 2X1%, —xf ~ X3,

then which of the following is true for the function f:

(1) Its Hessian is positive definite hence is convex

(2) Tts Hessian is positive semi-definite hence is concave

(3) Its Hessian is negative definite hence is convex

(4) lts Hessian is negative semi-definite hence is concave
RET/13/Test B/904 (8)



35. Suppose that a curve o : [0, 4] »R? is given by

) =(t -3, VE, )
If ¢: [0,2] — [0, 4] is given by

o=,
then the reparametrization B of the curve o by the map ¢ is:
() ) ={u? +3, u?, -3u2) @) =2 -3, u, u*)
(3) [3(1¢)=(u:Z -y B, 1{3) (4) Pu)= (u, i 3)

36. Let ofs)=(rcosws, rsinws, hws) be a unit speed circular helix with
1

w =m.
then :
1) k(s)=w?r, 1(s) = hr 2) kis)=r’w, t(s)=h'w
@) k&)=w?r, t(s)=w’h @) ks)=h%r, (s)=h’w

47. Which of the following statement is true for the cylinder ?
={(x, y, 2)eR 3lx2 +y? =1}
and the sphere
={x. v, 2 emg‘x ry?+zi =117

(1) C? and 62 cannot be covered by a single surface pafch
(2) C? and 52 can be covered by a single surface patch

(3) C? cannot be covered by a single surface patch but $? can be covered by a
single surface patch '

(4) C? can be covered by a single surface patch but 52 cannot be covered by a
single surface patch

38. The set of all straight lines in the Euclidean planeisa C” manifold of dimension :

(1) one (2) two (3) three ' (4) four
RET/13/Test B/904 (9) P.T.0.



39. Consider the function

40.

o:R — R?
given by
a(t) = (£ - 4, £2 - 4)
then :
(1) aisan embedding with self intersection for t=-2and t=2, but « is not an
immersion :

(2) aisanimmersion but it is not an embedding
(3) «isa submersion but not an immersion
(4) aisan embedding but not a submersion

Let f:M; - M, and §:My > M; be C* maps on C® manifolds. Then the
Jacobian maps of f and g |

(1) are linear and satisfy the chain rule

(2) are linear but fail to satisfy the chain rule

(3) are non-linear and satisfy the chain rule

(4) are non-linear but fail to satisfy the chain rule

Attempt any five questions. Write answer in 150-200 words. Each question carries
16 marks. Answer each question on separate page, after writing Question Number.

&t ol et 3 were 150-200 m#'am;mmmmwazmmw
aﬁ?mmwmww&mww;

1.

Show that a subset of a topological space is closed if and only if it contains its
boundary. :

Prove that B, B’ are Banch Spaces over k(= R or @) and T is a linear
transformation of B into B’ then T is continuous <=> its graph is closed.

Show that any field F of characteristic zero is a perfect field.

If N‘ 1s a submodule of an R-module M such that N and M/N both are
noetherian then show that M is noetherian,

Verify whether or not the transformation
1( -
P =—(pz +qzl Q=tan ][i]
2 p
is a contact transformation ?

RET/M3/Test B/904 (10)



10.

For an incompressible homogeneous {luid, the velocity distribution at the point
(x, y, z) is given by

r.£=m(c2y/-}'2],
v:(czx/rz), .
=1

Where r denotes the distance from the z-axis. Show that it is a possible motion
and determine the surface which is orthogonal to stream-lines.

Reduce the initial value problem

d?y

—= = hy(x) + g(x)
o I g

y(0)=1,'(0)=0

into Volterra integral equation of the second kind.

Prove that the solutions of the Dirichlet problem depend continuously on the
boundary data.

Consider the sphere

5%(1) = {{xl, %%, x3) eR 3/()(1)2 +(x2)2 +(x3)2 =1}

consider the collection

A ={on. Un) (s Us )},
where

Uty =521 -{0, 0, 1),

Ue =5*(1)-{(0, 0, -1))
and

on Uy — R* and ¢¢ :Ug > R’

are the stereographic projections. Then prove that A is an atlas for 5%(1).

Let M be a Riemannian manifold with its Riemannian connection V. Then

-

prove that the Hessian Hfofa C* function f on M is given by
(HF)(X,Y)=(Vx(grad f), Y), X, Y € TM

RET/13/Test B/904 (11) | P.T.O.
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