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Research Entrance Test — 2015

No. of Questions : 50

Time : 2 Hours Full Marks : 200

Note: (i) This Question Booklet contains 40 Multiple Choice Questions followed ov

10 Short Answer Questions.

(i1} 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 aliernative
answers of MCQs seem to be approximate to the correct answer, choose the

closest one.

(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 cach

question on separate page, after writing Question No.

RET/15/Test-B/895 (1) PTO



Mathematics Code No. : 895

1. Noviorene i< pelvmes of -

tly ddran f:i SAN 'If’%} ABS {—lr] All of these

2. The reaentthat con e used to distinguish between Glucose and Fructose is:
(1) Bromine water (2) Fehling's solution

31 Ioden's reagent () Phenvl hvdrazine
3. Whatwidl happenifa lysosome leaks inside the cel! 2
P e vaosomal erzyvmes will digest cell organelies
2 lhe avsosomal enzvives will becorne ronfunchonal at pil 74 of ine
cvioplasm
3 Lhe lvsosomal enzvines will be secreted out of the cell
th he leaked suicidat bayg, will make cell to commit suicide
4. Ovvaen evelved during photosynthesis in plants comes from :
Spitiiing of waler molecuaies
{21 sreakdown of carbon cloadde
(3, Carbohydarates accumuiated by plants
(4) Linids
5. Trevceniribution of Gregor Johann Mendel is related o the arca of
{13 Prant classification 2) Genetics
(R Cell struciure (4} Plant functions
8. TR

I H 1 = o 3 s b Tt ord “rvy] g
(1) Pateozolc fectonic mountain (2) Recent Folded mountain

(31 Indian mountain (1) Eurasian mountain
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7. A particle executes simple harmonic motion under the restoring force
provided by a spring. The time period is T. If the spring is dived in two equal
parts and one part is used to continue the simple harmonic motion, the time

period will :

(1) remain T (2) become 2T (3) becomeT/2  (4) become T_/JE

8. The éfficiency of the Carnot's engine working between the steam point and the

ice point is :

1) 36.81% 2) 26.81% (3) 40% (4) 16.8%

9. Ifda=2i-3j+4kand b = 3i+2j, then the angle betweena and b is:

(1) 45° (2) 90° (3) 180° (4) 120°

: —
10. The valuc of the integral j e dx is
J Jsinx ++/cos x

s

(1) = 2) (3) @) ——2—

n
4
11. A rod is set rotating about its one end in space in any manner. Then :

(1) The number of Euler's angle and degree of freedom both will be two.

(2) The number of Euler's angle will be three and degree of freedom will be

fwo.

(3) The number of Euler's angle and degree of freedom will be three.

(4) The number of Euler's angle will be one and degree of freedom will be

infinite.
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12.

13.

14.

13-

16.

It kinetic ecnergy and potential encrgy of a system are given Dy
- - =l &

I_ ;, 2 __,' ) . ‘\\I ) ) ]
= "‘E 41+ g5+ 19,164, | and V =C __qu then :

\ A
(1) 4, and g, are cyclic coordinates
(2) ¢ is cyclic coordinate
(3) g, is cvdlic coordinate

(4) Neither g, nor g, is cyclic coordinate

For the expressions of kinelic encrgy, T = %({7}2 +42 40 &;\and potential energy
/

1
vV _ ; (0 + ¢) + C, Hamiltonian function may be written as :

(1) H=T=Y 2) H=T+V (3) H=T/V (4) H=TV

The flow formed by the velocity vector § = (—ay, ax,0), where a is a constant, is :

(1) nota possible flow (2) a possible rotation {low

(3) an irrotational flow (4) a possible irrotational flow

The Reynolds number is ratio of :
(1) inertia force Lo viscous force (2) inertia force to gravity force

(3) viscous force to thermal force (4) inertia force to thermal force

The boundary value problem corresponding to the integral equation

X 1
y(r) =7 j’u‘ — 1) (1) dft = hx .|'(1 — 1) y(O)dt is :

¢ 0
(M v ry=0,y0)=y1)=0 (2) v +hy=0y0)=y1)=0
(3) v Ay—0,y0 -0, y(1)- 1 (4 " +iy=0,y0)=1,(1) =0
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17. Using the cenlral difference schemes, the finile difference equation
corresponding to the differential equation y” — 2y + y=x” at the grid x, when
Xy—Xpp=H 18
(D) Yy —hy; + i1 =]

@ =Ry, + (0 2}y, + A+ By, =02
3) A+hyy;y -2-h2)y, + (1 =Ry, =h’x,

(@) 1+, -2k )y, + Q- k), =h22?

18.  The partial differential equation sin’xU,, + sin 2xU xyt cos2xuyy =x is: .

(1) elliptic (2) parabolic (3) hyperbolic (4) circular
19.  The solution of the partial differential equation o + g—bﬁ —%+% =0 subject
X

tou(0,x,y,z) = e* sinxcosyand t >0 is:

z+f

(1) ult,x,y,z)= e sin (x + ) cos (y - 1)

(2) u(t,x,y,2)= e**sin (x —t) cos (iy - #)

z+t

(3) ult,x,y,2z) = e*'sin (x + f) cos (y +t)

(4) ult,x,y,2)= e*'sin (x —#) cos (y + )

20 Let f:IR* >R be defined by f(x)=x? - x2. Then:
(1) [0,0]" satisfies the first order necessary condition
(2) 10,01 satisfies the second order necessary condition
(3) [0,0]" is a minimizer of f

(4) 10,0]7 satisfies the second order sufficient condition
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21,

22.

23.

24.

25.

— T 1 4[4 21 4f-T
Consider the minimization of f{x;,x,)=—x"] =3 .,
' 2 2 2J Sy

x<IR?, using

the conjugate direction method with " = [0, 0]' and Q-conjugate directions
. i -y
d°=[1,0]"and d' = -—g, —ﬂ , Then,
L :

1 ¢"=r-11" bl &0:%1_

i F Xl
3 x=[-=,0
(3) L4

2

et __f{_xl,:(z');x.] - xi + 3.. By taking x"=[1,2]", Hy =1, and applying the

| =

rank one correction algorithm to minimize f, we get :

S W
@ x'= 1};

°
2 33|

1) ¢ =[2,2)" 2) ay = (3) ag =

3| 2

Total number of group homomorphisms from groups Z;, — £y, are:

(1) 2 2) 6 (3) 8 (4) 48

If W, and W, arc subspaces of a finite dimensional vector space U, then
annihilator (Wy ~ W, )O 1s equal to:

(1) Wy W, 2 WPuwy 3) WP+ Wy 4) W, W,

In group U24) = {1, 5,7, 11, 13, 17,19, 23} if H = {1, 13} and K = {1, 17}, then

11K is given by :
() 11,13, 1,170 (2) {1,13,17) 3) 11,5,13,17) (@) {1,13,17,221}
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26. Let U be the vector space of all m x m matrices over the field F and V be the
vector space of all n x n matrices over the same field F. Then Hom (U, V), the

vector space of all linear transformation from U to V is of dimension -

(1) m+n 2) (m+n)? (3) mn (4) mn?

27, Lt R= {':ﬂ] ﬂz}[ ay,85,02,0, (—:Z} and 1 be the ideal of R consisting of
a3 a4 )

matrices with even integers. How many elements are in the quotient ring R/17?
(1) 4 (2) 8 @3 16 (4) infinite

28. LetXandY be topological spaces and F: X — Y a continuous function. Then :
(1) if Xis Housdorff space then Y is also Housdorff
(2) Both X and Y are Housdorff or none of them is Housdorf{
(3) if Y is Housdorff then X is Housdorff
(4) Either X or Y is Housdorff space

29.  Consider the following statements :
(A) The property of “compactness” is a hereditary property
(B) The property of "compactness” is a topological property

Then : .
(1) (A)is true and (B) is false (2) (B)is true and (A) is false
(3) Both (A) and (B) are true (4) Both (A) and (B) are false

30. Let X be an uncountable set with cofinite topology. Then :
(1) Xis first countable but not second countable.
(2} Xis second countable.
(3) Xis not first countable,

(4) Xis separable.
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31. let 1, —+/2 and for any natural numbernz 1, X,y =42 +x, . Then:

(1) the sequence {x,,) is monotonically decreasing and lim x,, =0.
11—
(2) the sequence (x, ) is monotonically increasing and lim x,, = V2.

H—

(3) thesequence L.\'“) is not monotonically increasing.

) hmax, =2.

X-=3

32. Tetf:IR — IR be a monolonic function and $ denote the set of points where f
is discontinuous. Then S1is :
(1) a finite set (2) a countable set

(3) a countably infinite set (4) an uncountable set

33. LetE beasubset of IR Then :
(1) if K is [.ebesgue measurable then Eis a Borel sel
(2) if F is not a Borel set then E is Lebesgue measurable
(3) il K is a Borel sct then E is Lebesgue measurable
(4) None of the above

34. let f(z)- g thenz=0isa:

z# 0
0 z=0
(1} poleof fiz) (2) removable singular point of f(z)

(3) non-isolated singular point of flz)  (4) essential singularity of f(z)

35. Let(X,!! 1) be a normed linear space. Then the "norm” is
(1) uniformly continuous function on X
(2) coniinuous on X but not uniformly continuous
(2} bounded function on X

(4) None of the above
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36. By contour integration, the value of _[ .y dx 18 :
) Ll+e
T 7 o
(1) — (2) — (3) n (4) None of thesc
4 ; 2

37. Let H be a Hilbert space over a field C. If T; and T, are normal operators on I
into itself such that either commutes with adjoint of the other, then :

(1) T] + T, isnormal but T; T, is not normal

(2) T, T, isnormal but T, + T, is not normal

(3) neither T; + T, is normall nor T; T is normal
(4) T + T; and T; T, both are normal

38. If (XT;) and (Y, T,) are two topological spaces and f : X — Y is a
homeomorphism on X onto Y, then f is :

(1) open but not closed (2) closed but not open
(3) neither closed nor open (4} closed as well as open
x ¢ qyn-1
39. The series ZQTO . x IR i3
n=1N+X

(1) uniformly as well as absolutely convergent
(2) uniformly but not absolutely convergent
(3) absolutely but not uniformly convergent

(4) neither absolutely nor uniformly convergent

40. Let(X, || ||) be a Banach space are C. Then :
(1) every seriesin X is convergent
(2) every convergent series in X is absolutely convergent
(3) every absolutely convergent series in X is convergent

(4) every absolutely convergent series in X is not convergent
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Attempt any five questions. Write answer in 150-200 words. Each question carvies

16 marks. Answer each question on separate page, after writing Question Number.

1. 1f g, and p,,r =1, 2, - n are generalized coordinates and momenta variables

respectively of a rigid body, then show that :-

ZPrQr = 21y

r=1

where T is the kinelic energy.

2. Derive Bernoulll's equation in its geperal form.

_0;‘

Use revised simplex mcethod o minomize :

Subject to: X, +2xp + X7 +2x5 €20;  6X; + 3%, +3X5 +2x,4 <100;

3x; 1 4x5 1 9xq + 120y S75; X, %9, X3,y 20,

4. ot G be a finite abelian group and p be a prime such that p | O(G), then show

that there exists an clement a € G such that a* =¢.
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9. Show that no group of order 108 is simple.

6. Define a locally connected topological space. Give an example of a topological
space which is connected but is not locally connected. Also, prove that every

component of a locally connected space is open.

7. Define Cantor set. Show that Cantor set has Lebesgue measure zero. Is it

countable ?

8. Prove that a normed linear space is a Banach space if and only if every
absolutely summable series is summable. Using the above criterion, give an

example of a normed linear space and show that it is not a Banach space.

o«
9. Define the radius of convergence R of the power series » 2,z" and give one
n=(0

example. Show that :

I
—=lim |a
H-d

1/n

HI

10. Solve the boundary value problem y"+xy’—y:2x2, y0) = 0, y(1) = 1, by
using the Ritz's method and taking the approximating function as
y(x)=x +cyx(1-x).

RET/15/Test-B/895 (11) P.T.0



RO NG, ¢ cooooeeeeeeeeeeesvecrvereseens

Q. No. :

RET/15/MTest-B/8S5



Rall Ni. ¢ comannmns

Q. No. :

RET/15/Test-B/895 (13) P.TO



Roll No. ¢ e

Q. No. :

RET/15/Test-B/895

(14)



RoH N6 .G vnnnnnsonmsamenagn. ..

Q. No.:

RET/15/Test-B/895

P.T.0.



RaOING. « ... s

Q. No.:

RET/15/Test-B/895

(16)



FOR ROUGH WORK







