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1. Tor which ol the [ollowing sets, the set of intcrior points is not empty ?

() N Q) Z 3) R @) I

Which of the following is incorrect ?
Counter set is ;

(1) Closed (2) Countable
(3) Measurable (4) Equivalent to [0, 1]

3. If Xis a set of even natural numbers less than § and Y is a §ct of odd prime numbers
less than equal to 7, then the number of relations from X'to Yis :

(1) 28 ) 28-1 3) 2° @) 2°-1
4. The sequence

{2, when # is even
n =

lowest prime factor (# 1) of n,when n is odd
has limit point :
(1) 2 - (2) countable in number

(3) 1,2,3,4,....... (4) uncountable in number

. n n n .
5. IM[—Z-F > 2+ 2 :2+ ...... :’=
n—o| p n°+1 n“+2

T y I | Ly
) . @ 3 ) 3 4) 0

6. .If {a,} is a sequence of elements in the interval (-1, 1), then which of the following is
true ?

(1) Every limit point of {a,} is in -1, 1)

(2) Every limit point of {a, } isin[-1, 1]

(3) Limit points of {a,} can only bc. {-1,0,1}
(4) None of these

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(A) P.T.O.
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7. The infinite scrics diverges for:
n

(1) x<e (2) x>¢
() x< H (4) for all values of ¥
C
8. The function f(x)= 233 +9x% +12x — 7 is decreasing in the interval :

(1) (-1,2) (2) (-2,1)
(3) (1,2) 4) (-2,-1)

9. Iffix +y)=£x) y) V x, y and f{5) = -2, f'(0) =3, then the value of f'(5)is:
(1) 4 (2) -4 (3) 6 ' “4) -6

.2 2 : .
10. The series Zsm(ﬁ ik f) is convergent uniformly for :
n(n+1) | _

(1) Countable real numbers onIy |
(2) Finite real numbers only
(3) All real numbers

(4) None of these
The abscissa of the point at which tangent to the curve y = x (x — 1) 1s parallel to the

11.
chord joining the extremltles of the curve in the interval [1, 2] is :
3
1) = 2) =
1) 7 ( ) 2
‘ 4 2
3) — 4) =
3 3 4) 3
*tsin x
12. The integral '[——dx :
x
0
(1) converges absolutely (2) converges but not a‘bsolutely
(3) does not converges (4) does not exist

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(A)
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A 3
13. The function f(x,y) = x* +x2y + y? at the point (0, 0) is :
(1) Maximum (2) Minimum
(3) Harmonic (4) Not defined
14. If Xis a complete metric spacc and E is non-emply open subset of X, then E is :
(1) of first category . (2) of' second category
(3) anull set (4) complete
15, IfX={x:0<d(0,x)<1andx € R?}, where d is the usual metric on X, then which
of the following is not true ?
(1) Xis closed _ (2) Xis bounded
(3) Xis compact -~ (4) Xis not compact
| ® gin— ‘
16. Ifa>0andB>0and f(x)= * S0 ¥ 0 then f{x) is of bounded variation in
. 0 , x=0 :
[0, 1]if: : : ,
(1) at+tp=1 | @) a=p
SB) a<p - (4) a>p
17. A function /: R — R need not be Lebesgue measurable if :
(1) 1 is monotone
(2) {x e R: flx) = a} is measurable for each o € R:
(3) {x e R:f{x) > a} is measurable for each o € Q
(4) for each open set G in R, J _l(G) is measurable
18, If [L3],[13
. IE f(x, y)_—: (x,y)e|—,— , then the derivative off at (1, 1) along the
32 2°2 2 )
direction (1, 1) is : |
1 .
no . ) 2 (3) 1 (4) 2

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(A) : o P.T.O.
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19. 1f 17is a vector space of dimension 100 and A and B arc two subspaccs of dimensions
60 and 63, then minimum dimension of A N B is :

(1) 60 (2) 40 (3) 37 (4) 23
2° =2 3
20. For the matrix A=|[-2 -1 ¢ , onc ol the cigen valucs is 3, the other two eigen
1 2 0
values are :
(1) 2,5 : @) -3,5
(3) 3: =5 (4) 23 )
21. Pct A be a non-zero upper triangular matrix whoée all eigen values are zero, then 7 + 4
is : , :
(1) Singular  (2) Invertible
(3) Idempotent (4) Nilpotent
22. Let T be a linear transformation on a vector space V such that T2 —T +1=0, then T'is:
(1) Idempotent  (2) Singular (3) Invertible (4) Not invertible
23. The dimension of the subspace of R> spaned by (-3, 0, 1), (1,2, 1) and (3, 0, -1) is :
(1) 2 (2) 3 (3)0 G
1 -1 1 1
24. Let A=|1 1 1|, X=|y|, B=|3], then the system AX = B over the ficld of real
2 3 a z b

numbers has :
(1) Infinite number of solutions if a # 2
(2) Infinite number of solutions ifa=2 and b # 7

(3) No solution if b7

(4) Unique solution if a # 2

lVlPH/PHD/URS-EE-Z020/(Mathcmatics)(SET—Y)/(A)
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5

If the matrix of the quadratic form (x; — x, +2x3)? is denoted by 4, then the trace of
dis:

(1) 4 2) 6 (3) 9 (4) 3
26. lim = is cqual to :
=0z
(1) 0 2) 1
3)i (4) does not cxist
27. Ifw=u+iv,z =x + iy, then the image of the line x = -3 under the mapping w = z%is:
2
(1) u=-3v+1 @) u=3—%
2 )
(4 u
3) u=9+— : 4) v=9-—
G) % | (4) v=9 36
28. Solution of ¢! = —ie3 is ;
1) 4+@n-mi @ 4+ %(3;1— 1) i
I ] - 1,
() 4+ Z@n-1)m - () 4+ —@n=Dm
29. |z-2|=Re(z) represents :
(1) aparabola (2) ahyperbola
(3) acircle s (4) an ellipse
30. If C is the circle |z| = 2, then using Cauchy's integral formula for derivatives,
sinz
.[ 7%=
CZ
i | —mi
1) — : 2) —.
M % | @ =
/A -
3) — -
€) 5 (4) 1
MPH/PHDI’URS-EE-Z020/(Ma1hcmatics)(SET-Y)/(A) ' P.T.O.
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31. idue
Residue ol Az) =z cos l atz=0is:

z
0 - 1
s @ 1 OF -3
32, IfA2) = e .
f2) (X, ) + iv(x, y) is analytic, then f'(z) =
(1) i+i@ () %_,‘@
a- ox oy Ox
(3) _lf_,-?_‘i ou ,0v
Ox 4) ——i—
oy @ Ox lax
33.

If the prine;
non-zerr) (r)lrtlcxpal part of Laurent's expansion of f{z) at a point, has infinite number of
erms, then the singularity of /{z) at that point is :

(D re
) Temovable (2) apole (3) essential (4) non-essential

34. 1 22 -
The mapping f(z) = ze? =2 is not conformal at z =

(1) +2i Q) +— 3) £ 4) +3L
. 2 T2 |
If C denotes the unit circle centred at the origin in the -Argant plane, then ihe value of

: 2
the integral _[I 14+z+ 2% ? dz, taken anticlockwise along C, is equal to :
c :

35.

Mo  @Qn 3) 2mi | (4) 4ni
36. ';'hsel :Tjgfri:f‘ roots of the equation z° —1222 +14 = ¢ those lying in the annulus
2
(1) 3 @1 3) 2 @) 0
37. In how many ways can a person can invite his 5 friends for dinner ‘7
(1) 25 (2) 27 (3) 31 | (4) 32
38. The number of infﬁegefs between 1 and 1000 that are divisible by 2 or 3, are:
(1) 343 (2) 367 (3) 372 @37

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(A)
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38, When 2% s divided by 7. the remainder is ;

(H 4 (2) S (3) 2 (4) 3
40. TFor any integer n > 2, which ol the following is true for the Euler's function d(n) ?
(1) ¢(n) is even (2) §(n) is odd
(3) ¢(n) is rational _ (4) ¢(n) is prime
41. If Nis the set of natural numbers, then under the binary opcration a.b =a + b, (N, .) is
(1) group (2) scmi-group
(3) quasi-group (4) monoid
42. A field having no proper subfield is calléd :

(1) ordered field (2) improper field
(3) prime field {4) modular field

43. Which of the following is not true ?
(1) Inverse of.an odd permutation is odd
(2) Identity permutation is an even permutation
(3) Product of two odd permutations is an even permutation

(4) Every transformation is always an even permutation

44. Which of the following is nof true ?
(1) Every finite integral domain is a field -
(2) Intersection of two subrings is a subring
(3) The sum of two subrings of a ring R is a subring of R

(4) A finite commutative ring without zero divisors is a field

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(A) P.T.O.
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45, Given fje

7] /)‘ 1
i for a, h e I’, then
141 and the set M ol all 2 x 2 matrices of the form [0 0‘

Which of the following is mof true 7
(1) Mis subring of °

(2) Mislen ideal in 0

3) Mis right ideal in

4) Mis right ideal but not leftideal in o

The degrec of splitting field of x* 1 gyer Qis:
(Mo

B) 4

46.

() 3

(4) 2
47.  Which of the following is incorrect ?

@) Every discrete Space is regular
(2) Every discrete space is connected

(3) Every discrete space is a Hausdorff space

(4) Every discrete space is not compact
48.

Proper dense open subset of X, then which of the
following is correct 2

(1) If Xis compact, then X/4 is compact

(2) If X'is connected, then 4 is connected

(3) If X'is compact, then 4 is compact

(4) If X/A is compact, then X is compact
MPH/PHD/URS-EE-2020/(Mathematics)(SET-)/(A)
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8. 1rx= {a, by ¢}, T= {4, X, {a, c},{b}}, then the topological space (X, 7) is :

(1) aconnccted space

(2) not a connccted space

(3) not a compact space

(4) not a Hausdor{T space
'50. Which of the following is nof correct ?

(1) Every compact is metric space is complete

(2) Every metric space is compact Hausdorff space

(3) A compact Hausdorff space is normal

(4) A compact subspace of a Hausdorff space is closed
51. The solution of @- =2y xtanZ s :

dx x x - .
’(1) iogtanl:x+c (2) ]ogtanl=x+c
2x ‘ X
(3) log cotZ = x+c ‘ 4) log'cotl =Xx+c
X ' ' . 2x
dy iy
52. Thel. V.P. xd—zy, w0)=0,x=>0has:
X

(1) No solution (2) ‘Exactly two solutions

(3) A unique solution (4) Infinitely many solutions
53. Solutioh of y = xp— p2 is :

(1) y=3x-c ' (2) y=logx+c

(3) y=cx —c? 4) y=cx — ex?

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(A) | P.T.O.
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54,

S5,

56.

57.

58.

- 99.

60.

MPH/P

_ (35 ~2 cos (2x +3y)

Solving ' .
BV =2y 4 y=¢ log x by variation of parameters, the value of Wronskion is :
(1) xe=2x .
ve 2) e (3) o2 4) xe*
For the s dy )
'stem =~ — v _ + ) i . )
ystem dr X =Xy, 7}1 = xy -y, the critical point (0, 0) is :

(1) centr |

e © (2) saddle point
() spiral point (4) node
The Green's function G(x, ) :

1 -
(1) is not defined atx = 1 (2) is continuous at x = ¢
(3) is discont
ontinuous at x = ¢ (4) is harmonic in the xt-plane

Forthe P.D. E - 95 Tt =cos(2x +3y), P. I. is ;

(1) cos(2x +3y) (2) -3 cos (2x +~3'yv)

(4) —cos (2x +3y)

TheP.D.E yu,, + 2 Uy, +xuy,, = u, + u,, is hyperbolic in the region :
M xy>1 (2) xy<1
(3) xy>0 @) 0<xy<1

The eigen values of a SLP are :

(1) real and finite - (2) real and positive

(3) real and non-zero 4 real and non-negative

The general solution of u,, +u,, =0 is of the form :
(1) u=fx+) (2) u=flx +y)+glx~y)
(3) u=fx+iy)+gh-i) @) u=flx +iy) fix + iy)

HD/URs-EE-zozof(Mathcmatics)(SET-Y)/(A)
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61. Ify(x) is the solution of y'(x) =ay - by%; a, b> 0, y(0) = y,, then the limiting value of
2(x), as x —> oo, will be :

b a

3) 0 | @ »

62. If u(x, f) be the solution of the I. V. P. u,, = u,,;u(x, 0) = x3, U, (x, 0) = sin x, then the
value of u(w, 7) is :

(1) 2n° @) 2n® @) 42 - (@) 4
63. The order of convergence of Newton-Raphson method is :

1) linear ' ‘ (2) quadratic

(3) cubic - ' (4) exponential
64. Another name of Hermite's intefpolation formula is :

(1) Osculating interpolation formula

(2) Critical interpolation formula

(3) Spline interpolation formula

(4) Lagrange's interpolation'formula
65. The second order RUnge-Kufta method is aplplied.to the initial value problem

Q =—y,y(0) = y, with step size h, then y(h) =

dx
(1) 2207 +26-2) @ 26 -3m40)
(3) y—z"(y2-2h+2) 4) %Q2-4h+2)

MPH/PHD/URS-EE-2020/(Mathcmatics)(SET-Y)/(A) P.T.O.
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66.

67.

68.

69.

70.

A

Lngmngc’s interpolation formula is uscful in finding any value of a function when the

given values of the independent variable are
(1) positive (2) non-zero

(3) equidistant (4) not equidistant

dx

1 2 '
On what curve the function f = J‘i:(ﬂ) +12xy] dx with y(0) = 0, (1) = 1 can be
0

extremized ?

(1) y=x? ' (2) y=x
3) y=x* () y=e
: by v\ '
The extremals of j— 1+ (_y] dx are :
e dx
(1) circles (2) parabole |
(3) ellipses (4) hyperbole

The result obtained on simplification of the Euler-Lagrange equation is known as :
(1) Cauchy identity - (2) Beltrani identity

(3) Hamilton identity : (4) Liouville identity

For the Kemnel k(x, )=1,a=0,b=1; D(A) =

(1) 1—%‘- 2) A-1
(3) 1+A : @ 1-A

MPH/PHD/URS-EE-ZOZO/(Malhcmatics)(SET-Y)/(A)
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X

71.  Solution of the integral equation j——’(’)t dt =[x is :

0
() y=1 2) y=42
L 3
3 y=— ==
® y=7 @) y=3
i 2n
72. The eigen values A of the integral equation y(x) - A Isin(x +0)y(t) dt, are :
0
1 1 T
1) —,— A
M =7 @ 3.~ 3
- .
@) m - 5 | 4) m, -7

73. A load slides without friction on a wire in the slope of the cycloid having equation

x =a( —sin 0), y = a(l + cos 8), 0 < 6 < 2n. Then the Lagrangian is :
5 _ 2 .
(1) ma“(1-cos8)0 —mga(l+ cos)
2 W2
(2) ma®(1-co0s0)0 + mga(l+ cosb)
5 2 |
(3) ma“(1+cos6)0 —mga(l—cosb)

.2
(4) ma®(1+cos0)0 —mga(l-sinB)

74. The generalized displacement of a rigid body is a translation with rotation. This result

is known as :

(1) Law of displacement  (2) Euler's theorem

(3) Chasle's theorem , (45' Law of rotation
MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(A) . P.T.O.
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75.

76,

77.

78.

79.

80.

A

Equation of constraints that does not contain time as cxplicit variable, is referred to as :
(1) holonomic : (2) non-holonomic

(3) scleronomous (4) rhenomous

Two lines of regression are x = -—Ilgy +uy and y =<=2x+ py; (1,1, ) being unknown

and the mean of the distribution is (1, 18). Estimated value of y when x = 10 is :

12 2 0 3)-18 (4 -144

If partial correlation coefficient Ha23 =0, then:
(1) np =r3my; (2) r3 =ryns

(B) np=1 (4) r31 =rar;

If A and B are independent events such that P(4) =0.7, P(B) =K and P(AUB)=0.8,
then K = »

2 5
3) — hdl
() | [OF
If(X, Y)~BVvN(0,0,1,1,0.8), then 1 + 2X + 3¥is distributed as -
(1) N0, 1) __ (2) N(1,13)

(3) N(1,'19) @ N'(O, 19)

In case of simple random sampling with replacement, the variance of the estimate of
population mean is : .

N-n » ' N-n N-1
1 L 2
& N - @) nN N
: 2

o , 2
3) — ) R

— @ 2

MPH/PHD/URS-EE-ZOZ.O/(Mathematics)(SET—Y)[(A)
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81, Which of the following is frue 9

(1) Ina moderately asymmetrical distribution, Median = 3 Mode — 2 Mean

(2) Mode is always greater than mcan

(3) The Median is most affected by the extreme values

(4) Median lies in between Mean and Mode
82. If fy and f arep.df'sand 6, +0, =1, then g(x) = 6 /; (x) + 6, f>= (x)

(1) 1sap.d.f

(2) has the value 2

(3) isac.d.f.

(4) cannever the p.d.f. . |
83. The joint probability density function of a two dimensional random variable X, Y)is

given by : ' S

2, 0<x<|,0<y<x

J&)= {0 , elsewhere

Then, the marginal density function of Yis :

(1) A1-v) @ 21 +v)

(3) 2Y 4) 2

MPH/PHD/URS-EE-Z020/(Mathemalics)(SET-Y)/(A) P.T.O.
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84.

85.

86.

The following LPP has the multiple optimal solutions :
Max.: Z = x + 3y
Subjeet to ;

2x+y<10

x+3y< 15'

x,y20
One of the points that gives optimal solution for the LPP is :
(1) (5.1,0) ) (2.7,4.1)

(3) (92,2.1) NS
Let {X n>1 2 0} be a Markov Chain with three states 0, 1, 2 and with transition matrix

o

3 1
4 4
+ 3 1| and the initial distribution P{ X, = i} = % i =0, 1, 2.
3 1 '
0 7 2 |
Then P{ X, =1 X, =0}is:
1 )
1) = ' =
(1 5 . (2) .
3 s
3) = 2
3) T “4) T

In a binomial distribution consisting of 4 independent trials. pr iliti

; s Obab lit
successes are 0.4 and 0.2 respectively. Then the parameterpp th;r: lefogfbl.l.zm 42
success in each trial of the distribution is equal to : ’ probability of
(1) 0.25 : (2) 0.4

(3) 0.5 (4) 0.75

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(A)
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87. Tora Poisson variate X, £(.V2) = 6, then the value of 15(X) will be

(1) 4 (2) 3

(3) 2 ) 6

The interval -between two suceessive occurrences of o Poisson process {N(1), 1 = 0}
having parameter A has :

88.

(1) Poisson distribution with mean I

(2) Poisson distribution with mean 1
"

(3) Negative exponential distribution.with mean L

. b a e A 1
(4) Negative exponential distribution with mean —

1
89. With 0.8 as the traffic intensity, the expected number of customers in M|M|1 system is :
(1) 4 | . @) 5
(3) 20 : 4) 3.2
9 .
90.

A symmetric die is thrown 3600 times. The lower bound for the probability of getting
500 to 700 sixes is :

199

99
== 2) ==
0 200 . . 100
49 19
— 4) =
©) 50 | ) 20

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(A) P.T. O.
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91.

s2.

93.

94.

A

If X1,X5,...,X,, be a random samplc from a population with constant dcnsny, each

X is exponential with parameter A. Then, min (X, X e Xy ) I8 :

(1) exponential with parameter A
(2) exponential with parameter n
(3) poisson with parameter A,

(4) poisson with parameter niA ‘

Let X;,X5 ..., X710 be 10 i.i.d. variates, each with p.d.f. Ax) and c.d.f. F(x). Then p.d.f,
of the smallest order statistic is

(1) 10[FGP £ (x) @ FEP )

G) 100-F@P /) @) 1-[1-FL°
" Number of observations saved in a 4 x4 L. S.D. over a-complete 3-way layout is :
(1) 64 . | (2) 48

(3) 24 . | 4) 16

Let X;,X5,...., X;; be a random sample from the uniform distribution with p.d.f.:

f(x,0) = % ;, 0<x<0,0>0
’ o , elesewhere

Then the maximum likelihood estimator for 0 is: o
(1) the same mean

(2) the same median

(3) the largest sample observation

(4) the smallest sample observation

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(A)
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96.

97.

98.

19

If x 2 1 is the critical region for testing H: 0 =2 against the alternative //,: 0 =1, on

the basis of single observation from the population /7 (x, 0) = 0 exp (-6x), 0 S x < 0,
Thcn the power of the test is

L 1
1) = LN
O ) =
e-1
(3) — _ . O ® e_l_
. e
Let X be an observation from N(Bzy,Z), o0 = 1, 2, ......, N with (2),23,2y) of
N | N
rank . Let C= 3 x 7 and A= ' Z,Z. . Then MLE of B is :
a=l a=1 .
(1) c4 2) AC™!
3) ¢4 | @t

A system is composed of three identical independent elements in parallél, each having
the reliability 0.7, then the reliability of the system is :

(1) 0.973 S @019

3) 073 ' ) 027 |

In case of large sample single tailed test the magmtude of the crmcal value of Z at 5
percent level of significance is :

(1) 2.58 - ) 1327

(3) 1.645 N 4) 1782

99. Ifthere are 10 symbols of two types, equal in number, the maximum possible runs s :

(15 (2) 10
(3) 9 (4) 25
MPH/PHD/URS-EE-ZOZO/(Mathematics)(SET—Y)/(A) o ‘ P.T.O.
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1 100.  Which one problem out of the following is mof related to stratificd sampling ?
(1) Fixing the points of demarcation between strata
(2) Fixing the criterion for stratification
(3) Fixing the number of strata

(4) Fixing the sample size

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(A)
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(DO NOT OPEN THIS QUESTION BOOKLET BEFORE TIME OR UNTIL YOU

ARE ASKED TO DO SO) SET-Y
B M.Phil./Ph.D./JURS-EE-2020
SUBJECT : Mathematics 10178

Sr.NO. .oooeeeveeieereesssnsvsesiaenes
Time : 1% Hours Max. Marks : 100 Total Questions : 100
Roll No. (in figures) _ (in words)
Name ' Father's Name
Mother's Name Date of Examination

(Signature of the Candidate) (Signature of the Invigilator)

CANDIDATES MUST READ THE FOLLOWING INFORMATION/INSTRUCTIONS BEFORE
STARTING THE QUESTION PAPER.

1. Candidates are required to attempt any 75 questions out of the given 100 multiple choice
questions of 4/3 marks each. No credit will be given for more than 75 correct responses.

2. The candidates must return the question booklet as well as OMR Answer-Sheet to the Invigilator
concerned before leaving the Examination Hall, failing which a case of use of unfair-
means / mis-behaviour will be registered against him / her, in addition to lodging of an FIR with the
police. Further the answer-sheet of such a candidate will not be evaluated.

3. Keeping in view the transparency of the examination system, carbonless OMR Sheet is provided to
the candidate so that a copy of OMR Sheet may be kept by the candidate.

4. Question Booklet along with answer key of all the A, B, C & D code will be got uploaded on the
university website after the conduct of Entrance Examination. In case there is any discrepancy in the
Question Booklet/Answer Key, the same may be brought to the notice of the Controller of
Examinations in writing/through E. Mail within 24 hours of uploading the same on the University
Website. Thereafter, no complaint in any case, will be considered.

5. The candidate must not do any rough work or writing in the OMR Answer-Sheet. Rough work, if any,
may be done in the question booklet itself. Answers must not be ticked in the question booklet.

6. There will be no negative marking. Each correct answer will be awarded 4/3 mark. Cutting,
erasing, overwriting and more than one answer in OMR Answer-Sheet will be treated as
incorrect answer.

7. Use only Black or Blue Ball Point Pen of good quality in the OMR Answer-Sheet.

8. Before answering the questions, the candidates should ensure that they have been supplied correct
and complete booklet. Complaints, if any, regarding misprinting etc. will not be entertained 30
minutes after starting of the examination.
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X
Solution of the integral equation _[M i =x is :

Ux—l

(1) y=1 | @ y=+2
1 3
3 ) = — 4 = —_
() ) 5 @) y=7

2n

The eigen values A of the intcgral equation y(x)—A _[sin(x+t)y(t) dt, arc:

0

1 1 T W

—_ 2 -, =

M —, - @573
3) 7, —g 4) m-n

. A load slides without friction on a wire in the slope of the cycloid having equation
x = a(® - sin 0), y = a(1 + cos 0), 0 < 6 < 2n. Then the Lagrangian is :

. 2 ~

(1) ma*(1-cos0)0 — mga(l + cos0)

5 .2
(2) ma®(1-cos0)0 +mga(l+ cosO)

5 <2 '
(3) ma“(1+co0s6)0 —mga(l—cosd)

2 22 :
(4) ma“(1+cos6)0 —mga(l —sinb)

The generalized displacement of a rigid body is a translation with rotation. This result
is known as :

(1) Law of displacement (2) Euler's theorem
(3) Chasle's theorem ‘ (4) Law of rotation
MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(BB) P.T.O
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10.

MPH/PI

Equation of constraints that does not contain time as explicit variable, is referred to as
(1) holonomic (2) non-holonomic

(3) scleronomous (4) rhenomous

Two lines of regression are x = —-—lgy +py and y = ~2x + 125 (141, 13) being unknown
and the mean of the distribution is (1, 18). [stimated value of y when x = 10 jg .
(1) 2 2) 0 (3) -18 (4) —144

If partial correlation cocfficient rj53 =0, then :

(1) na =n3r3 (2) r3=r1"3

(3) np =1 (4) 3 =hat23
If A and B aré independent events such that P(4) = 0.7, P(B) =K and P(4 B)=0.8,
then K= ‘
(1) 0 @) 1
2 5
3) = 2
(3) - @ 5

If(x,)~BvN(0,0,1,1, 0.8), then 1 +2X+3Yis distributed as:

(1) N, 1) (2) N(1,13)

(3) M1, 19) () N(0,19)
e random sampling with replacement, the variance of the estimate of

In case of simpl
population mean is
N-n » N-n N-1 2
2 o
(1) =g =0 (2) N N
5 2
o o
3) — “4) —
(G) N "

1D/ URS-EE-2020/(Mathem atics)(SET-Y)/(B)

Scanned with CamScanner



11, The solution of D) b xtan s iy
dv X X
y : ) _ .
(D loptan==—=x+¢ (2) logtan= = x+c
2x x
(3) logcnl‘—‘—‘ =X+c¢ 4) log cnl—y— =X+c
b 2x
12. Thel. V.D. \% =9, Y(0)=0,x20has:
dx
(1) No solution (2) Exactly two solutions
(3) A unique solution (4) Infinitely many solutions
13. Solutionof y =xp— p2 is :
(1) y=3x-c (2) y=logx +c
B)y=cx ~c? 4) y=cx - ex?
14. Solving y"—2y'+ y = e* logx by variation of parameters, the value of Wronskion is :
(1) xe > 2) e72*. 3) e** ' 4) xe**
dy dy . . .
15. For the system i X — Xy, = = xy — y, the critical point (0, 0) is :
(1) centre : (2) saddle point
(3) spiral point - (4) node
16. The Green's function G(x, 1) :
(1) is not defined atx = ¢ (2) is continuous at x = ¢
(3) is discontinuous at x = ¢ (4) is harmonic in the xt-plane
17. Forthe P.D.E r —2s +t=cos(2x +3y), P. L. is :
(1) cos(2x +3y) - (2) -3 cos (2x +3y)
(3) -2 cos (2x +3y) (4) —cos (2x +3y)
MPH/PHD/URS-EE-2020/(Mathcematics)(SET-Y)/(B) P.T.O.
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18, The P. D 12w |

19.

20.

21.

22.

23.

24.

(1) £2i ) i—j; 3) i%

PERY X . S 3
SNV X =, s hyperbolic in the region

(1) v (2) xy < |

(3) = 0 (4) 0<xy<1

The cigen values ol a SLP are

(1) real and finite o
(2) real and positive

(3) real and non-zcro :
(4) real and non-ncgative

The general solution o s bs of

general solt [ty + 1y, =0 is of the form :

(1) u=fix+1iy) - @) u=flx+y)tglx-y)
(3) u=flx+iy)+gx-iy) (4) u=fx+ iy) flx + iy)

1
Residue of fz) =z cos — atz=0 s
Zz

) -1 2) 1 1 !
(1) G) @ -5
If z) = u(x, y) + iv(x, ) is analytic, then f'(z) =
' du_ov ou 0Oy
€)) 6x+16x 2) Ey——z—

Oou .Ov ou .0v
(3) 5—15 4) > o

If the principal part of Laurent's expansion of f{z) at a point, has infinite number of
non-zero terms, then the singularity of f{z) at that point is :

(1) removable (2) apole (3) essential (4) non-essential

' 2
The mapping f(z) = ze* =2 is not conformal at z =

(4) i%

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(B)
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25. If C denotes the unit cirele centred at the origin in the Argant plane, then the value of
the integral Ill-l-z 1 2% % dz, taken anticlockwise along C, is cqual to :
o
(D0 (2) mi (3) 2mi (4) 4ni
26. The number of roots of the equation z> —12z% +14 =0 those lying in the annulus
2<|z )k i, is :
2
(1) 3 @21 (3) 2 4 0
27. In how many ways can a person can invite his 5 friends for dinner ?
(1) 25 (2) 27
(3) 31 (4) 32
28. The number of integers between 1 and 1000 that are div.isible by 2 or 3, are :
(1) 343 (2) 367
(3) 372 4) 377
29. When 2°° is divided by 7, the remainder is :
(1) 4 2 s @2 4 3
30. For any integer n > 2, which of the following is true for the Euler's function d(n) ?
(1) &(n)is even (2) ¢(n)is odd
(3) &(n) is rational (4) ¢(n) is prime
31. The abscissa of the point at which tangent to the curve y = x (x — 1) is parallel to the
chord joining the extremities of the curve in the interval [1, 2] is :
3 3
(1) > (2) 2
4 2
3) 3 (4) 3
MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(B) P.T.O.
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32. The integral _“lld‘ :

5 X
(1) converges absolutely (2) converges but not absolutely

(3) does not converges (4) docs not exist

33. The function f(x,y) = x* + x2 y+ »% at the point (0, 0) is :
(1) Maximum (2) Minimum
(3) Harmonic (4) Not defined

34. IfXis a complete metric space and E is non-empty open subset of X, then E is :

(1) of first category (2) of second category

(3) anull set (4) complete

35. IfX={x:0<d (0,x)<landx e Rz} where d is the usual metric on X, then which

of the following is nof true ?

(1) Xis closed (2) Xis bounded
(3) Xis compact (4) Xisnot cdmpact

o . 1
36. Ifa>0andf>0and f(x)= ’ Sm;ﬂ— , ¥#0 then f{x) is of bounded variation in

0 , x=0
[0, 1]if:
1) at+tp=1 (2) a=p
(3) a<p ) a>p

37. A function f: R — R need not be Lebesgue measurable if :
(1) f is monotone
(2) {x € R:f{x)=a} is measurable for each o € R

(3) {x € R:f{x) > a} is measurable for each o € Q

(4) foreachopensetGinR, f ~1(G) is measurable

MP WPHDIWS-EE-2020/ (Mathematics)(SET-Y)/(B)
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azl r. '}
38_ ll ‘f(_\-' ),i - .l_‘ .\-‘ ‘) G ..!_..._.
e
direction (1, 1) is :

-

| 3
X —2—-2-‘, then the derivative of [ at (1, 1) along the

1

(H o ) > (3) 1 (4) 2

39. If Vis a vector space of dimension 100 and A and B arc two subspaces of dimensions
60 and 63, then minimum dimension of 4 N B is :
(1) 60 (2) 40 (3) 37 4) 23

. 2 -2 3
40. For the matrix 4={-2 -1 6|, one of the eigen values is 3, the other two eigen
1 2 0 |

values are :

a1. If Xy,X5,...,X, be a random sample from a population with constant density, cach
X, is exponential with parameter A. Then, min (Xy,X;,...., X,,) is:

(1) exponential with parameter A
(2) exponential with parémeter nA
(3) poisson with parameter A

(4) poisson with parametet nA

82. Let X1,Xy X1 be 10 iid. variates, each with p.d.f. f{x) and c.d.f. F(x). Then p.d.f.
of the smallest order statistic is :

(1) 10[Fx)P f(x) @) [F)P f(x)
() 10[1-F)P £ (x) @) 1-[1-F(x)]"°
MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(B) P.T.O.
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43. Number of observations saved in a 4 x4 L. S. D. over a complete 3-way layout is
(1) 64 (2) 48
(3) 24 4) 16

44. et X + X9 ..., X,, be a random sample from the uniform distribution with p.d.f. :

1
f(x,0) = 6 ;, 0<x<,,0>0

0 , elesewhere

Then the maximum likelihood estimator for 6 is :
(1) the same mean

(2) the same median

(3) the largest sample observation

(4) the smallest sample observation

45. Ifx > 1is the critical region for testing H,: 0 =2 against the alternative H;: 6 =1, on

the basis of single observation from the population F(x 0) =6 exp (—6x), 0 < x <,
Then the power of the test is :

1 _ 1

Ll =
a) - ® 5
3 e=1 @) e—1
(3) — a2

46. Let X, be an observation from N(Bz,,Z), a =1, 2, ...... , N with (z},2z5,.....2y) of

N N .
rank g. Let C= Y x,Zy and A=) Z,Z; . Then MLE of  is :

o=1 a=1
(1) C4 | (@ ac
3) 4, 4) ca™!

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(B)
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47. A system is composed of three identical independent eclements in parallel, cach having
the reliability 0.7, then the reliability of the system is
(1) 0.973 (2) 0.793
(3) 0.73 (4) 0.27
48. In casc of large sample single tailed test, the magnitude of the critical value of 7 at 5
percent level of significance is :
(1) 2.58 (2) 1.327
(3) 1.645 (4) 1.782
49. Ifthere are 10 symbols of two types, equal in number, the maximum possible runs is :
(1) 5 @) 10
(3)9 : . (4) 25

50. Which one problem out of the following is nof related to stratified sampling ?
(1) Fixing the points of demarcation between strata
(2) Fixing the criterion for stratification
(3) Fixing the number of strata
(4) Fixing the sample size

51. Ify(x) is the solution of y'(x) =ay—by*;a, b> 0, ¥(0) = yq, then the limiting value of

y(x), as x — o, will be :
b a
1) — z
(1) - 2) >

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(B) P.T.O.

Scanned with CamScanner



10

B
52,

a(x, 1) be the solution of fle VP wy =g u(x, 0) = 52, 4y (¥, 0) = sin x, then the
value of 1(n, T) s :

(1) 2n? ) 2n®

3) 4n? (4) 4’
The order of convergence of Newton-R

53.

aphson method is :
(1) linear

(2) quadratic
(3) cubic

(4) exponential

94. Another name of Hermite's

interpolation formula is :

(D Osculating interpolation formula
(2) Critical interpolation formula
(3) Spline interpolation formula :

(4) Lagrange's interpolation formula 4
55. The second order Runge-Kutta method is applied to the initial value problem
o d

— T —

T . (0) = y, with step size A, then y(h) =

(1) %"(hhzh—-z) Q) y70(h2—3h+6)

&) yTO(y2 ~2h+2) 4) 3’—69(;)2 —4h+2)

56. Lagrahge's interpolation formula is useful in finding any value of a function when the
given values of the independent variable are :

(1) positive (2) non-zero

(3) equidistant (4) not equidistant

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(B)

Scanned with CamScanner



B 11

. | ) :
57. On what curve the function / = [{{—@J »rleyJ dx with y(0) = 0, (1) = 1 can be
ax
0

extremized ?

(1) y=x? 2) y=x°
3) y=x* @) y=¢e*
b , 2
58. The extremals of _[—1-"1 +(d—J) dx are:
ox dx
(1) circles (2) parabole
(3) ellipses (4) hyperbole

59. The result obtained on simplification of the Euler-Lagrange equation is known as :
(1) Cauchy identity (2) Beltrani identity

(3) Hamilton identity (4) Liouville identity
60. For the Kernel k(x, )=1,a=0,b=1;DA)=

(1) l—% (2) A-1

(3) 1+2A ' 4) 1-A
61. Which of the following is frue ?
(1) In a moderately asymmetrical distribution, Median = 3 Mode = 2 Mean
(2) Mode is always greater than mean
(3) The Median is most affected by the extreme values

(4) Median lies in between Mean and Mode

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(B) - P.T.O.
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62. 1 £, and /5 are p.d.Lis and 0y 04 =1, then glx) = 0 /i (@) + 02 /27 )
(1) isapdf
(2) has the value 2
(3) isacd.t,
(4) can never the p.d.f.

63. The joint probability density function of a two dimensional random variable X, V) is

given by

f(x.y):{z , O<x<1,0<y<x
0 , clsewhere

Then, the marginal density function of ¥ is :
(1) 2(1-v (2) 2(1+Y)

(3) 2¥ 4) 2

64. The following LPP has the multiple optimal solutions :

Max.:Z=x+3y

Subject to :
2x +y<10
x+3y<15
x,y20

One of the points that gives optimal solution for the LPP is:
(1) (5.1,0) ‘ (2) (2.7,4.1)

(3) (9.2,2.1) | | 4) 2, 1)

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(B)
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1 A aift trix
65. j {Xpsm2 0} be g Markov Chain with three states 0, 1, 2 and with transition ™
3 1
ll 4 0 ] 2
11 . b
4 2 7| ad the initial distribution P{ Xo = 1} g t "
0 3 1
4 4
1h { 2 0:‘0} iS:
1 5
(1) = 2
: | @ 3
3 5
3) = Y 16
6) = @ T

66. In a binomial distribution consisting of 4 independent trials, probabilities gf bl'l 'andOZf
successes are 0.4 and 0.2 respectively. Then the parameter p, then probability
success in each trial of the distribution is equal to :

(1) 0.25 (2) 0.4
(3) 0.5 4) 0.75

67. For a Poisson variate X, E(Xz) = 6, then the value of E(X) will be :
(14 2) 3

3) 2 @) 6

68. The interval between two successive occurrences of a Poisson process {N(), t = 0}
having parameter A has :

(1) Poisson distribution with mean p

(2) Poisson distribution with mean 1
u

(3) Negative exponential distribution with mean p

(4) Negative exponential distribution with mean 1
Tl

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(B) " P.T.O.
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in MIM|1 syse 3
69. With 0.8 as the traflic intensity, the expected number of customers M| Yslem iy

(1 4 (2) 5

(3) ? 4) 3.2

70. A symmetric dic is thrown 3600 times. The lower bound for the probability Ofgctting
500 to 700 sixes 185

199 99
{1y == R
) 200 @ o0
49 19
3 — L4
= 30 ¥ 20

71.

If Nis the set of natural numbers, then under the binary operation a.b = a + b, (¥, Dis:
(1) group

(2) semi-group
(3) quasi-group (4) monoid

72, A field having ng Proper subfield is caljed -

(1) ordered fielq (2) improper field

(3) prime field (4) modular field

73. Which of the following is not trye ?
(1) Inverse of an odd Permutation is odd
(2) Identity permutation is an even permutation

(3) Product of two odd permutations is an even permutation

4) Every transformation is always an even permutation

MPH/PHD/URS-EE-2020/(Mathematics)(SET—Y)/(B)
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” Which of the following is nof true "

(1) Every finite integral domain is o field
(2) Interseetion of two subrings is n subring

(3) The sum of two subrings of a ring R is n subring of R

(4) A finitc commutative ring without zero divisors is a ficld

. , d b e I,‘" thcn
75. Given ficld F and the set M of all 2 x 2 matrices of the form [ 0 0] for a, b

which of the following is not true ?
(1) Mis subring of F

(2) Mis left ideal in F

(3) Misright ideal in F

(4) M is right ideal but not left ideal in'F

76. The degree of splitting field of x* —1 over Qis :
o 2 3
(3) 4 4) 2

77. Which of the following is incorrect ?
(1) Every discrete space is regular
(2) Every discrete space is connected
(3) Every discrete space is a Hausdorff space

(4) Every discrete space is not compact

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(B) P.T. O.
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- _ it of X, then which of
IEXis o topolopical space and A s n proper denge open subset of X ¢
tollowing is correct 9

78,

(D 10X compact, then X/4 is compact

M I Vi o :
(2) I'Xis conneeted, then 4 is connected

3) If Xis compact, then 4 is compact

4) IfX/4 is Compact, then X ig compact

9. 1X={a,b,c}, T= {9, X {a, c},{b}}, then the topological space (X, 7) is :

(1) a connected space

(2) not a connected Space
(3) not a compact space
(4) not a Hausdorff space

80. Which of the following is not correct 2
(I) Every compact is metric space is complete

(2) Every metric space is compact Hausdorff space

(3) A compact Hausdorff space is normal

(4) A compact subspace of a Hausdorff space is closed

81. Let 4 be a non-zero upper triangular matrix whose all eigen values are zero, then 7 + 4

is :
(1) Singular (2) Invertible
(3) Idempotent (4) Nilpotent

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(B)

Scanned with CamScanner



17

g
~ 1 ) Jool g Hl ’,' it; :
g2. Let Tbe alinear translormation on a veetor space V such thal p2 -7 +1=0, the
(1) Idempotent (2) Singular
(3) Invertible (4) Nol invertible

| ! and (3, 0, ~1)is:
8. The dimension of the subspace of A? spaned by (=3, 0. D (12D

(1) 2 : () 3
(3)0 ) 1
1 -1 1 X 1 ‘ 2 sl
84. LetA=|1 1 1|, Xx=|y|B=|3) then the system AX = B over the ficld o
2 3 a z b

numbers has :

(1) Infinite number of solutions ifaz2

(2) Infinite number of solutions ifa=2and b#7
(3) No solution if b# 7

(4) Unique solution if @ # 2

. . ]
g5. If the matrix of the quadratic form (x; —X2 + 2x3)° is denoted by A, then the trace 0

Alis:
(1) 4 (2) 6
3)9 4) 3

g6. lim Zis equal to :

z—>0z

(1) 0 2) 1

3) i (4) does not exist
MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(B) P.T.O.
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87. w4 Wy z = x + fy, then the image of the linex = =3 under the mapping w = ,2 ig
2
(1) u=-3y+ 2) u=3-i;-" |
] : 2
) u=94.%_ =9—E—
36 @) v 36
88. Solution of ¥l = _je3 5.
(1) 4+ @n =1y n @ 4+_;-(3n—1)m'
|
0) 4+ ~@n-1yn @ 4+%(4n— 1) mi

89. |z- 2| =Re(z) represents :

(1) aparabola (2) ahyperbola
(3) acircle (4) an ellipse

50. If,c is the circle |z| = 2, then using Cauchy's integral formula for derivatives,

(1 = -
(2) ;

3¢) = -
2 | @~

81. For which of the following sets, the set of interior points is not empty ?

(1) N @z () R ) 1

92. Which of the following is incorrect ?
Counter set is :

(1) Closed (2) Countable
(3) Measurable , (4) Equivalent to [0, 1]

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(B)
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93. I ”
. AIS 080t of cun
G5 b set of evey hatural numberg |, bers
S5 than equal (g 7, then (he Crs es8 than 8 and ¥ is a set of odd prime number:
S 1€ number of relntions from X to ¥ is :
(l) 2 (2 8 (
) 2'-1 3) 2° ) 2°-1
94. The sequence
S, = {2, when 1 is even
lowest prime factor (1) of n,when n is odd
has limit point :
(1) 2 ~ (2) countable in number
() 1,2,3,4,....... (4) uncountable in number
n n n
95, lim [—+ et | =
nooln? g2 412 p? 422
T B
(1 1 () 3
T
3) =
(3) 5 4 0
96. If {a,} is a sequence of elements in the interval (-1, 1), then which of the following is
frue ?
(1) Every limit point of {a,} isin (-1, 1)
(2) Every limit point of {a,} isin[-1, 1]
(3) Limit points of {a,} can only be {-1, 0, 1}
(4) None of these
Ce L lnx”
97. The infinite series | ——— diverges for :
n
(1) x<e @) x>e
(3) x< 1 ; (4) for all values of x
e

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(B) | P.T.O.
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98. The fyne(: _ ot (e interval !
hetion f(x) = 2x3 4 952 4 2 -7 is decrensing in the in ‘
(1) -1,2) @) (-2, 1)
3
. G (12 ) (-2,-1)
% Itfy + C(5) is
Ax +y) =)V oy, y and {5) = -2, f*(0) =3, then the value of /' (5) is ;
(1) 4 -
) @) 4 () 6 () -6
100, The serie M ‘
Scm’é Z o+ ) s convergent uniformly for:
(1) Countable reg] numbers only
(2) Finite real numbers only
(3) All real numbers
(4) None of these ’
MPH/PH])/URS-EE-Z020/(Mathcmatics)(SET—Y)/(B)
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minutes after starting of the examination, e of be entgrtamed 30

MPH/PHD/URS-EE-2020/ (Mathematics)(SET-Y)/(C)

Scanned with CamScanner

TAT



C 1
1. IfNis the set of natural numbers, then under the binary operation a.b = q + b,(N,.)is:
(1) group (2) semi-group
(3) quasi-group (4) monoid
2. A ficld having no proper subfield is called :
(1) ordered field (2) improper field
(3) prime field (4) modular field
3. Which of the following is not true 9
(1) Inverse of an odd permutation is odd
(2) Identity permutation is an even permutation
(3) Product of two odd permutations is an even permutation

(4) Every transformation is always an even permutation
4. Which of the following is noft true 2

(1) Every finite integral domain is a field

(2) Intersection of two subrings is a subring

(3) The sum of two subrings of a ring R is a subring of R

(4) A finite commutaﬁve ring without zero divisors is a field

. ) a b|:

5. Given field F and the set M of all 2 x 2 matrices of the form I:O Oj| fora, b € F, then

which of the following is not true ?

(1) Mis subring of F

(2) M is left ideal in F

(3) M isright ideal in F

(4) Mis right idcal but not left ideal in F

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(C) P.T.O.
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6. The degree of splitting field of x~ —10ver Qis
(1) 0 23
(3) 4 4) 2
7. Which of the following is incorrect ?
(1) Every discrete space i regular :
(2) Every discrete space is connected
a Hausdorff space

(3) Every discrete space is

(4) Every discrete space is not compact

8. IfXis a topological space and 4 is a proper d

following is correct ?

(1) If X is compact, then X/4 is cor;xpact'
(2) If X is connected, then 4 is connected
(3) If X is compact, theq A is compact

(4) If X/4 is compact, then X is compact

ense open subset of X, then which of the

9. IfX={ab,c},T= {¢,X {a, c},{b}}, then the topological space (X, 7) is :

(1) aconnected space
(2) not a connected space
(3) not a compact space

(4) not a Hausdorff space -

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(C)
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10.

11.

12.

13.

14.

Which of the following is nof correct ?

(1) Every compact is metric space is Qomplete

(2) Every metric space is compact Hausdorff space
(3) A compact Hausdorff space is normal

'(4) A compact subspace of a Hausdorff space is closed

Let 4 be a non-zero upper triangular matrix whose all eigen values are zero, then / + 4
is :

(1) Singular (2) Invertible

(3) Idempotent (4) Nilpotent

Let T'be a linear transformation on a vector space V such that 72 - T +1=0 ,then T'is :
(1) Idempotent (2) Singular

(3) Invertible (4) Not invertible

The dimension of the subspace of R spaned by (=3,0,1), (1,2, 1) and (3, 0, 1) is -
(12 ) 3 (3) 0 4 1

1 -1 1 X | 1

Let A=|1 1 1 , X = AP B =|{3], then the System AX = B over the field of real
2 3 qa) z b

numbers has :

(1) Infinite number of solutions if g # 2
(2) Infinite number of solutions if g = 2and b=7
(3) Nosolution ifp#7

(4) Unique solution if ¢ 2

MPH/PHD/URS-EE-Z020/(Mathematics)(SET-Y)/(C) '. : S idiad P.T.O.
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15,

16.

17.

18.

19.

20.

C
o e %i A, then the trace of
4is . Altix of the quadratic form (x] — X +2x3)" 18 denoted by 4, then :
W4 (2) 6 3) 9 4) 3
. F

zh‘rﬁ); 1S equal to :
1) o & L
G) i | (4) does not exist

. _ 2 ..
Mw=utivz=x+ iy, then the image of the line x = —3 under the mapping w=2" 18

: 2
(1) u=-3v+1 | @) 1;:3—%
2 T 9
=3 'U_ =90 _.L
3) u 9+36 _ 4) v 36
Solution of ¢! = —ie? is :
v | |
() 4+@2n-1)mi (2) 4+ E(Bn—l)m
| .
3) 4+%(2n=1)m‘ ' 4) 4+ 5(4n—1)m
|z = 2| = Re(z) represents :
(1) aparabola (2) ahyperbola
(3) acircle (4) an ellipse

If C is the circle |z} = 2, then using Cauchy's integral formula for derivatives,

J‘:Slrlzdzz,
c Z
T - ' ' — Tt
1) — 2 ] 2y —
() 3 | NOR
i i ' -7
3) — L
(3) 5 | @ .

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(C)
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21, For which of the following sets, the set of interior points is not empty ?

() N ) Z (3) R 4 1

22, Which of the following is incorrect ?

e . e ~

e T T —

T T AT

23.

24.

25.

26.

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(C)

Counter set is :

(1) Closed (2) Countable

(3) Measurable (4) Equivalent to [0, 1]

If X is a set of even natural numbers less than 8 and Y is a §et of odd prime numbers
less than equal to 7, then the number of relations from' X'to Y'is :

(1 2° (@ 251 3) 2° @ 2°-1

The sequence

{2, when 7 is even

5n = lowest prime factor ( 1) of n,whenn is odd

has limit point :

1) 2
G3) 1,2,3,4, ....... |

(2) countable in number

(4) uncountable in number

lim —n—+ n + - " + :J=

n—wo| p2 n? + 1% n’ +2? )

m Z @2 3) = 4) 0
4 3 )

If {a,;} is a sequence of elements in the interval (—1; 1), then which of the following is

true ?

(1) Every limit point of {a,} is in (-1, 1)
(2) Every limit point of {a,} is in [-1, 1]
(3) Limit points of {a,} can only be {-1,0, 1}

(4) None of these
P.T.O.
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27.

28.

29.

30.

31.

divcrgcs for :

|n x
The infinite series Z
‘ n'"

(1) x<e (2) x>e
(3) x< ! (4) for all values of x
x<- !
ing i i ]:
The function f(x) = 2903 +9x2 +12x-7 is decreasing In the interva
() -1,2) 2) (2,1
3) (1,2) @) (-2,-1)
: '(5)is:
Iffix +y) =A%) f¥) V x, y and f15) = =2, £'(0) =3, then the value of f'(5)
(1) 4 (2) -4 (36 4) -6
The series Zﬂd’%.l”_x_) is convergent uniformly for :
n+1)

(1) Countable real numbers only
(2) Finite real numbers only

(3) All real numbers

(4) None of these

Which of the following is frue ?

(1) In a moderately asymmetrical distribution, Median = 3 Mode — 2 Mean

(2) Mode is always greater than mean

(3) The Median is most affected by the extreme values

(4) Median lics in between Mean and Mode

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(C)
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32. If f; and f5 arc p.d.fi's and 0, +0, = 1, then g(x) = 0, Ji(x) + 0, fa= (x)

(1) isap.d.f.

(2) has the value 2

(3) isac.d.f.

(4) can never the p.d.f.

33. The joint probability density function of a two dimensional random variable (X, Y) is

given by :

: 2 , 0<x<lL0<y<x
Sxy)= 0 elsewhere

Then, the marginal density function of Y is :
1) 2(1-v | ) 2(1+Y)

ew " @2
34. The following LPP has the multiple optimal solutions :

Max.:Z=x+3y

Subject to :
2x +y<10
x+3y<15 ¢y
x,y20

One of the points that gives optimal solution for the LPP is :

(1) (5.1,0) | : @) (2.7, 4.1)
(3) (92,2.1) @ @21
MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)(C) = = P.T.O
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ates 0, 1, 2 and with transition matrnx
(e . ’ ) 5

35. Let {4\’".'] 2 ()} be a r\/lﬂl'k()\’ Chﬂin \Vilh tthC st
r ’) = = - | = 0 1 2
i i i ] 5 L H s .

nnd lhc ini(iill dlst lbullon { XO l}

Ljwro)— =

T = s

1
4
1
4 .
Then P{ X, =1] Xop = 0} is:
5
] —_—
(n 3 (2) g
S
3 4 >
®) 16 @ T
abilities of 1 and 2

. gt g : ials, prob
36. In a binomial distribution consisting of 4 independent trials, ¢
successes are 0.4 and 0.2 respectively. Then the parameter p, then probability of

success in each trial of the distribution is equal to :

(1) 0.25 (2) 0.4
(3) 0.5 (4) 0.75

37. For a Poisson variate X, E(X?) = 6, then the value of E(X) will be :
(1) 4 (2 3
3) 2 (@) 6

38. The interval between two successive occurrences of a Poisson process {N({), ¢ = 0}

having parameter A has :

(1) Poisson distribution with mean p

(2) Poisson distribution with mean 1
1

(3) Negative exponential distribution with mean p

(4) Negative exponential distribution with mean —
1

MPH!PHD/URS-EE-2020/(Mathematics)(SET-Y)/(C)
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39.

40.

41.

42,

43.

(1) 2n?

9

With 0.8 as the traffic intensity, the expected number of customers in MM]|1 system is :

(1) 4 2) 5
(3) 399- 4) 3.2

A symmetric die is thrown 3600 times. The lower bound for the probability of getting
500 to 700 sixes is : \

199 99
(1) 500 ) 00

49 ' 19 ‘
) 35 @ >

If y(x) is the solution of y'(x) = ay —by*; a, b> 0, (0) = y,, then the limiting value of

y(x), as X —> o, will be :
b a
(3) 0 " 4 »

If u(x, ?) be the solution of the I. V. P. u;, = Uy, u(x, 0) = X, U, (x, 0) = sin x, then the
value of u(m, m) is : '

Q) 2n°

(3) 4n’ @) 4n’

The order of convergence of Newton-Raphson method is :

(1) linear (2) quadratic

(3) cubic 4 exponehtial

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(C) « P.T.O.
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44. Another name of Hermite's intcrpolation formula is :
(1) Osculating interpolation formula
(2) Critical interpolation formula
(3) Spline interpolation formula
(4) Lagrange's interpolation formula

oblem

) - . . e 1 r
45. The second order Runge-Kutta method is applied to the initial value D

b __ ¥,3(0) = yo with step size A, then y(h) =

&
(1) %(h2+2h—2). (2) 120_(]12_3h+6)
(3) %(YZ—ZMZ) ) X6Q(y2—4h+2)

46. Lagrange's interpolation formula is useful in finding any value of a function when the
-given values of the independent variable are :

(1) positive | (2) non-zero

(3) equidistant | (4) not equidistant

1 2 .
47. On what curve the function [ = (Z_y) +12xy | dx with y(0) = 0, y(1) = 1 can be
X .

0

extremizéd ?
(1) y=x* @) y=x3
3) y=x" @) y=¢*

'MPH/PHD/URS—EE-Z020/(Mathematics)(SET—Y)/(C) -
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b1 dy'\?
48. The extremals of j— l+(—y) dx are :
e dx

(1) circles. (2) parabole

(3) ellipses 4) hyperboie

49. The result obtained on simplification of the Euler-Lagrange equation is known as :

(1) Cauchy identity (2) Beltrani identity

(3) Hamilton identity (4) Liouville identity

50." For the Kernel A(x, N=1,a=0,b= 1; D(A) =

(1) 1—22”- | 2) A-1
(3) 1+4 # 1-2
51. Residue of flz) =z cos i atz=0is:
(1) -1 @1 @ % @ _%

52. Iffiz) = u(x, y) + iv(x, y) is analytic, then f'(2)=

ou .0v ou .ov
Dt B watr
du ov o du dv
D% S w

53. If the principal part of Laurent's expansion of f{z) at a point, has infinite number of

non-zero terms, then the singularity of f{z) at that point is :

(1) removable (2) apole (3) essential (4) non-essential

MPH/PHD/URS-EE—Z020/('Mathematics)(SET-Y)/(C) P.T.O.
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54.

55.

56.

57.

58.

59.

60.

61.

. 2
The mapping f(z) = ze* ~2 is not conformal at z =
(1) ++/2i @y +-L (3) £—= 4) + 2L
2 "2 V2

If C denotes the unit circle centred at the origin in the Argant plane, then the value of

the integral _ﬂ 1+z+ 22 |* dz, taken anticlockwise along C, is equal to :
C

Mo @ni (3) 2mi 4) 4mi

The number of roots of the equation z° —12z2 +14 =0 those lying in the annulus
5 .

2<|zlk=, is;
2

(1) 3 ) 1 (3) 2 4 0

In how many ways can a person can invite his 5 friends for dinner ?

(1) 25 ) 27 3) 31 | (4) 32

- The number of integers between 1 and 1000 that are divisible by 2 or 3, are :

(1) 343 2) 367 3) 372 4) 377

When 2% is divided by 7, the remainder is :-

4 @5 (3) 2 @) 3

For any integer n > 2, which of the following is true for the Euler's function ¢(x) ?
(1) ¢(n)iseven . | (2) ¢(n)is odd |

3) b isrational = 5 Fe S (4) ¢(n) s prime

-
Solution of the integral equation IZ(L)I dt =[x is:
e

0
(1) y= Vi i gt i R RAN@) =2
3) y‘=l oo (4) }',=i

2 e 2

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(C)

Scanned with CamScanner



62. i i g
The eigen values A of the Integral equation y(x)—A jsin(x +0)y(t) dt, are :

o

L

(]) l,_
T T

L T
2) -~
@272

3) =, —g | 4 = —n

63. A —loag slic!es without friction on a wire in the slope of the cycloid having equation
x =a(0 -sin8), y = a(1 + cos ), 0 < O < 271. Then the Lagrangian is :

.2

(1) ma? (1-cos0)0 — mga(l+ cos0)
2 "2

(2) ma*(1-cos 0)0 + mga(l + cos 0)
5 2 :

3) ma“(1+ cos8)0 — mga(1 - cos)
5 .2

(4) ma“(1+cos0)0 —mga(l-sin 0)

64. The generalized displacement of a rigid body is a translation with rotation. This result

is known as :
(1) Law of displacement (2) Euler's theorem
(3) Chasle's theorem (4) Law of rotation

65. Equation of constraints that does not contain time as explicit variable, is referred to as :
(1) holonomic (2) non-holonomic

(3) scleronomous - (4) rhenomous

MPH/PHD/URS-EE-2020/(Mathematies)(SET-Y)/(C) = =+ + P.T.O.
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66, TWo lines of regression are v = T4 +y and y = —2x+Hy; (1, 1,) being unknown

and the mean of the distribution is (1, 18). Estimated value of ywhenx=101is:
(n2 2) 0

() -18 (4) -144

§7. 1 partial correlation coeflicient 1553 =0, then

() na =n3my () r3 =ryn;
() =1 (4) 131 =rar;
88. 1 { and B are independent events such that P(4) =0.7, P(B) = K and P(A VU B)=0.3,
then X =
(Ho @)1
2 5
3) = 4) =
€ 7 “4) C

69. If(X. H~BVN (0,0,1,1,0.8), then 1 + 2 + 3Y is distributed as -
(1) N0, D - @ N, 13)

(3) N(1.19) (4) N(0,19)

70. In case of simple random sampling with replacement, the variance of the estimate o
population mean is :

N-n > . N-n N-1 2
1 o~ : 2
=5 R
2 2
" O o
=2 4) &
€) - . (4) -

)IPH!PHD!URS-EE-Z020/(Mathematics)(SET-Y)l(C)
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7. I X,,X Xybear ;
N '1, 200 Ny be o random sample from a population with constant density, each
X, is exponential with parameter A, T i
i arame » i
I ter A. Then, min (Xy,X5,....,. X,,) is :
(1) exponential with parameter A
(2) exponential with parameter n

(3) poisson with parameter A

(4) poisson with parameter n),

72. Let Xl XZ X b ..
+ A2 X0 De 10 i.i.d. variates, each with p.d.f. d.f
of the smallest order statistic is : p.A.Lfix) and e.d.L Fz). Then pd &

(1) 10[F(x))° f(x) @) [F)P f(x)
(3) 10[1- F(x))° f(x) 4) 1-[1-F(x)]'°

73. Number of observations saved in a 4 x4 L. S. D. over a complete 3-way layout is :
(1) 64 (2) 48 |

(3) 24 4) 16
74. Let X4,X5,...., X, be arandom sample from the uniform distribution with p.d.f.:

1

f(x,8)=49 ’
0 , elesewhere

O<x<x,0>0

Then the maximum likelihood cstimator for O is:

(1) the same mean
(2) the same median

(3) the largest sample observation
(4) the smallest sample observation

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(C) P.T.O.
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1, on

tive 10
e . . 1 painst the alternative /2 ¢

75 1fx > 1is the eritical region for testing /g2 072 against the d (-0x), 0 € X < 0.
. . . . Y 4 NP U UA s =

the basis of single observation trom the population /(. 0) = 0 exi

- Then the power of the test is :

o1 |
1) — (2) =
¢ ¢

A Y — 1 ¢ l
(-’) — (4) 2

€ ' ¢

1 Z1yZngerenns Z ()f
76. Let X, be an observation from N(Pzy,2), o = I, B smesss , N with (21,22 N)

N N T
rank g. Let C= Y .xZ¢ and A= ) Z,Z . Then MLE of f is :

a=1 a=1

(1) ¢4 @) 4C™

(3) ¢4 4) cA™

A system is composed of three identical indcpendent elements in parallel, cach having

- the reliability 0.7, then the reliability of the system is :
(1) 0.973 (2) 0.793
(3) 0.73 (4) 0.27
78. In case of large sample single tailed test, the magnitude of the critical value of Z at 5
percent level of significanceis:
(1) 2.58 (2) 1.327
(3) 1.645 4) 1.782
79. Ifthere are 10 symbols of two types, equal in number, the maximum possible runs is :
(1) 5 (2 10
3)9 “4) 25

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(C) -
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§0. Which one problem out of the tollowing is r#of related to stratified sampling ?
(1) Fixing the points of demarcation between strata
(2) Fixing the eriterion for stratification
(3) Fixing the number of strata

() Fixing the sample size

81, The abscissa of the point at which tangent to the curve y = x (x — 1) is parallel to the
chord Joining the extremitics of the curve in the interval [1, 2] is
R
3 @ 2
- 4
R 2
() < @ =
3 3
“esinx
82. The integral J —dx :
X
0
(1) converges absolutely (2) converges but not absolutely
(3) does not converges (4) does not exist

83. The function f(x,y)=x*+x%y+ ¥* at the point (0, 0). is :
(1) Maximum (2) Minimum
(3) Harmonic (4) Not defined

84. If X is a complete metric space and E is non-empty open subset of X, then E is :
(1) of first category (2) of second category

(3) anull set (4) complete

85. IfX={x:0<d(,x)<landx e R? }, where d is the usual metric on X, then which

of the following is noft true ?
(1) Xis closed %y (2) Xis bounded’

(3) Xis compact % (4) Xis not compact

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(C)
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86. Ifa>0and B>0and f(x)= xuSln;g , ’”tothcnf(x) is of bounded variation in
0 , x=0
[0, 1] if :
(1) at+f=1 » _ ) oa=p
®a<p @ a>p

87. A function S R — R need not be Lebesgue measurable if :
(1) f is monotone
(2) {x € R:fx) =} is measurable for each a € R

() {x € R:f{x) > a} is measurable for each o € Q

(4) for each open set G in R, f “1(G) is measurable

[1 3}{1,3], then the derivative of f at (1, 1) along the

, L2
88. If f(x,3)==,(xy)e|=,>
7: (BN €22 X 33

y
direction (1, 1) is :

(1) 0 @5 o1 4) 2

If V' is a vector space of dimension 100 and 4 and B are two subspaces of dimensions

89.
60 and 63, then minimum dimension of 4 N B is ;
(1) 60 (2) 40 3) 37 4) 23
2 -2 3 |
80. For the matrix A=|-2 -1 6|, oné of the eigen values is 3, the other two eigen
15022 0 ' .
values are :
(1) 2,5 @) -3,5
(3) 3,-5 4 2,-5

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(C)

Scanned with CamScanner



91.

92.

93.

94.

95.

96.

97.
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The solution of DYy xtanZ is :
dx «x X

(1) loglun}—’ =x+c ) logtanl —x+c

2x _ X

1

3) 10g001X= X+c 4 logcot-J—= X+cC

» 2x

The [. V. P, x% =y, Y(0)=0,x20has:

(1) No solution (2) Exactly two solutions

(3) A unique solution (4) Infinitely many solutions
Solution of y = xp— p? is :
(1) y=3x —¢ | (2) y=logx + ¢

2

B) y=ex—c 4) y=cx—cx2

Solving y" -2y’ + y = e” logxby variation of parameters, the value of Wronskion is :

(1) xe™ @ e - 3) > 4) xe**
dy dy - . :

For the system = =X- Xy, o = xy -y, the critical point (0, 0) is :

(1) centre (2) saddle point

(3) spiral point (4) node

The Green's function G(x, 7) :
(1) is not defined atx =¢ (2) is continuous at x = ¢
(3) is discontinuous atx = ¢ (4) is harmonic in the xt-plane

For the P. D. E r — 25 +¢ = cos(2x +3y), P Lis:
(1) cos(2x +3y) © (2) 3 cos (2x+3y)
(3) -2 cos (2x +3y) . : . (4) —cos (2x +3y)

P.T.O.
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98. TheP.D.E Vi + 2XPthy, + Xtlyy, = Uy T Uy is hyperbolic in the region :

(1) xp>1 @ <1

(3) x>0 4 0<xy<l

99. The eigen values of a SLP are :

(1) real and finite (2) real and positive

(3) real and non-zero (4) real and non-negative

100. The general solution of u,, +u,, =0 is of the form :
(1) u=fx +iy) @) u=flx+y)+gx=y)

B3) u=flx +iy) + gx - iy) @) u=fx +iy) fix + iy)

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(C)
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The abscissa of the point at which tangent to the curve y = x (x — 1) is parallel to the
chord joining the extremities of the curve in the interval [1, 2] is :

3 3
1) = 2) =
(= @ -

4 2
3) — 4) =
(3) 3 4) 3
The integral Ismxcbc :

5 *

(1) converges absolutely (2) converges but not absolutely
(3) does not converges (4) does not exist

The function f(x,y) =x* +x%y+ y2 at the point (0, 0) is :
(1) Maximum (2) Minimum

(3) Harmonic (4) Not defined

If X is a complete metric space and E is non-empty open subset of X, then E is :
(1) of first category (2) of second category
(3) anull set (4) complete

IfX={x:0<d(0,x)<1andx e R? }, where d is the usual metric on X, then which
of the following is not true ?

(1) Xis closed (2) Xis bounded

(3) Xis compact (4) Xis not compact

x%sin— 0
Ifa>0and B>0and f(x)= st P x = then f{x) is of bounded variation in

0 , x=0
[0, 1] if:
(1) a+p=1 (2) a=p
() a<B 4) o>

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(D) ' P.T.O



A functjon £-

n?tlonf * R — R need not be Lebesgue measurable if :
(1) £ is monotone
@) {xeRr : 1x) = o} is measurable for each o € R

3) {xeRrR : flx) > o} is measurable for each o, € Q

(4) for each open set G in R, /71(G) is measurable

B
X 13 1

8. If f(x,y) =—2,(X,J’)€[§,-2—}X[E,%], then the derivative of f at (1, 1) along the
Y

direction (1, 1) is :

(1) 0 @ % @1 ) 2

9. If Vis a vector space of dimension 100 and 4 and B are two subspaces of dimensions
60 and 63, then minimum dimension of 4 N Bis :

(1) 60 (2) 40 3) 37 4) 23
2 -2 3
10. For the matrix A=|—-2 -1 6/, one of the eigen values is 3, the other two eigen
1 2 0
values are :
(1) 2,5 2) -3,5
(3) 3,-5 4) 2,-5

1. If X{,X5,...., X, be a random sample from a population with constant density, each

X, is exponential with parameter A. Then, min (Xq,X5 - X)) 18

(1) exponential with parameter A
(2) exponential with parameter #A
(3) poisson with parameter A

(4) poisson with parameter nA

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(D)
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12. Let X;,X5,-...,X10 be 10 i.i.d. variates, each with p.d.f. fx) and c.d.f. F(x). Then p.d.f.
of the smallest order statistic is :

(1) 10[FEP () @ FEP 1)
3) 10[1- F(x)P f(x) @) 1-[1- F)]"°
13. Number of observations saved in a 4 x4 L. S. D. over a complete 3-way layout is :
(1) 64 (2) 48
(3) 24 4) 16

14. Let X4,X5,....,X,, be arandom sample from the uniform distribution with p.d.f. :

1

fex@)=1g + O<¥<20>0
0 , elesewhere

Then the maximum likelihood estimator for 6 is:
(1) the same mean

(2) the same median

(3) the largest sample observation

(4) the smallest sample observation

15. Ifx > 1 is the critical region for testing H: 6 = 2 against the alternative H;: 6 = 1, on

the basis of single observation from the population F(x, 6) = 6 exp (—6x), 0 < x < co.
Then the power of the test is :

1 1
M - @

e—1 e—1
3 = @ =

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(D) P.T.O.



16.

17.

18.

19.

20.

Let X, be an observation from N(Bzy,Z), @« = 1,2, ...... , N with (z,2,.--Zn) 0f
N N

rankg. Let C= ) x Z! and A=) Z,Z, .Then MLE of B is :
a=1 o=1

(1) c4 2) Ac™!

3) €74 4 c4™!

A system is composed of three identical independent elements in parallel, cach having
the reliability 0.7, then the reliability of the system is :

(1) 0.973 2) 0.793

(3) 0.73 (4) 0.27

In case of large sample single tailed test, the magnitude of the critical value of Z at 5
percent level of significance is :

(1) 2.58 ' (2) 1.327

(3) 1.645 ' (4) 1.782

If there are 10 symbols of two types, equal in number, the maximum possible runs is :
(15 | (2) 10

3) 9 | 4) 25

Which one problem out of the following is nof related to stratified sampling ?

(1) Fixing the points of demarcation between strata

(2) Fixing the criterion for stratification

(3) Fixing the number of strata

(4) Fixing the sample size

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(D)
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21. Solution of the integral equation j& dt =+/xis:
x [—
0

(1) y=1 @) y=+2

3
G y=7 @ y=>

2n
22. The eigen values A of the integral equation y(x)—A _[sin(x +10)y(t) dt, are:

o

1 1 T |
Wz W Te
(3) =, —g— 4 m,-m

23. A load slides without friction on a wire in the slope of the cycloid having equation
x = a(® — sin 0), y = a(1 + cos ), 0 < 6 < 2n. Then the Lagrangian is :

.2
(1) ma*(1-cos0)0 —mga(l+ cos0)
5 <2
(2) ma“(1-cos6)0 + mga(l+ cosH)
5 .
(3) ma“(1+cos0)0 —mga(l—cosB)

53
@) ma* (1+cos0)0 —mga(l—sinB)

24. The generalized displacement of a rigid body is a translation with rotation. This result

is known as :
(1) Law of displacement (2) Euler's theorem
(3) Chasle's theorem (4) Law of rotation

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(D) P.T. O.



25.

26.

27.

28.

29,

30.

D

Equation of constraints that does not contain time as explicit variable, is referred to as :

(1) holonomic 2) non—holpnomic

(3) scleronomous (4) rhenomous

Two lines of regression are x = —%y +u; and y =-2x+ pa; (W ,H,) being unknown
and the mean of the distribution is (1, 18). Estimated value of y when x = 10 is :

(32 @ 0 (3) -18 4) -144

If partial correlation coefficient Ha3 =0, then:

(1) ry =n3my (2) r3 =nns

(3) np =1 (4) 31 =nam3

If A and B are independent events such that P(Z ) =0.7, P(B) =K and P(4 U B) =0.8,
then K =
(1o 2) 1

2 5
3) = : 4) =
3) 7 “4) 5
If(X,Y)~BvN(0,0,1,1,0.8), then 1 +2X + 3Y is distributed as :

(1) MO, 1) (2) N(1, 13)

(3) M1, 19) 4) N(0,19)

In case of simple random sampling with replacement, the variance of the estimate of

population mean is :

N—n2 N—T’lN—lz
1) —o v -
M nNc @) nN NG

2 2
3) O 4 O
()nN ()n

MPH/PHD/URS-EE-Z020/(Mathematics)(SET—Y)/(D)



. d
31. The solution of 2 =24 xtan? is .
dx  x 3

y
ey logtaUZ—x=X+c (2) logtanl=x+c
X
(3) logeotX = x+c 4) logeotL=x+c
x 2x

d
32. Thel. V.P. x$y=y, ¥0)=0,x>0has:

(1) No solution (2) Exactly two solutions

(3) A unique solution (4) Infinitely many solutions

33. Solutionof y=xp— p2 is :
(1) y=3x—c : 2) y=logx +c¢

2

(3) y=cx —c 4) y=cx—cx2

34. Solving y" -2y’ + y = e* logx by variation of parameters, the value of Wronskion is :
(1) xe 2* (2) e (3) &** (4) xe**

d e e o .
35. Forthe system % =X — XY, 7}; = xy — y, the critical point (0, 0) is :

(1) centre (2) saddle point

(3) spiral point (4) node

36. The Green's function G(x, ?) :
(1) is not defined atx = ¢ (2) is continuous atx = ¢

(3) is discontinuous at x = ¢ (4) is harmonic in the xt-plane

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(D) P.T. O.



37. FortheP.D.Er—2s +¢= cos(2x +3y),P. L. is :

(1) cos(2x +3y) - (2) -3 cos (2x +3y)
(3) =2 cos (2x +3y) (4) —cos (2x +3y)
38. TheP.D.E Yu,, + 2xyuxy XU, =u, +u, is hyperbolic in the region :
(1) xp>1 2) xy<1
(3) x>0 (4) 0<xp<1
39. The eigen values of a SLP are :
(1) real and finite (2) real and positive
(3) real and non-zero (4) real and non-negative

40. The general solution of u,, + Uy, =0 is of the form :
(1) u=Ax+1iy) @) u=flx+y)+gx-y)
) u=fx+p)+gx-1i) (4) u=fx+p)fix+iy)

1 .
41. Residue of f[z) =zcos — atz=01s:
&z

1 1
(1) -1 (2 1 (3) o 4 =5
42. Iff(z) = u(x, y) + iv(x, y) is analytic, then f'(z)=
ou .Ov ou _.ov
(1) '6—x'+15x— (2) o lax
ou Ov Ou ,Ov
®) 55 @ & o

43. If the principal part of Laurent's expansion of f{z) at a point, has infinite number of
non-zero terms, then the singularity of f{z) at that point is :

(1) removable (2) apole (3) essential (4) non-essential
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45.

46.

47.

48.

49.

50.

51.
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The mapping f(z) = ze®™ 2 s not conformal at z =

(1) /2 2) +_ L i 3i
@) 7 3) iﬁ (4) iﬁ

If C denotes the unit circle centred at the origin in the Argant plane, then the value of

: 2.2
the integral Jl 1+ 2427 |° dz, taken anticlockwise along C, is equal to :

C
(1) o (2) wi (3) 2mi (4) 4mi
The number of roots of the equation z° —12z% +14 =0 those lying in the annulus
5 .
2<|z|k =, is:
2
(1) 3 ) 1 (3) 2 4) 0

In how many ways can a person can invite his 5 friends for dinner ?

(1) 25 (2) 27 3) 31 (4) 32

The number of integers between 1 and 1000 that are divisible by 2 or 3, are :

(1) 343 (2) 367 3) 372 4) 377

When 20 is divided by 7, the remainder is :

(1) 4 (2).5 (3) 2 4) 3

For any integer n > 2, which of the following is true for the Euler's function o(n) ?
(1) ¢(n) is even (2) ¢(n)is odd

(3) ¢(n) is rational (4) ¢(n) is prime

Let A4 be a non-zero upper triangular matrix whose all eigen values are zero, then J + 4
is :

(1) Singular : (2) Invertible

(3) Idempotent (4) Nilpotent

P.T.O.
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52. Let Tbe a linear transformation on a vector space V such that T 2_T+1=0,thenTis:

(1) Idempotent (2) Singular
(3) Invertible (4) Not invertible
93. The dimension of the subspace of R* spaned by (-3, 0, 1), (1, 2, 1) and (3? 0,-1)is:
(1) 2 (2) 3 (3) 0 4) 1
I -1 1) x 1
54. Letd=|1 1 1|, x= ¥ |, B=|3/|, then the system AX = B over the field of real
2 3 a z b

numbers has :

(1) Infinite number of solutions if a # 2

(2) Infinite number of solutions if @ =2 and b = 7
(3) No solution if b # 7

(4) Unique solution if g # 2

55. If the matrix of the quadratic form (x; — x, +2x3)? is denoted by 4, then the trace of

Ais: »
(1) 4 26 (3) 9 @) 3
56. limZ is equal to :
z—>02z
(1) 0 ) 1
3)i (4) does not exist
57. Ifw =u + iv, z =x + iy, then the image of the line x = -3 under the mapping w = 22 is :
>
= 2) u=3-—
(1) u=-3v+1 (2) .
2 u2
U - —_——
(3) u=9+£ 4) v=9 %

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(D)
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3

2=l _ _je3 is -

S58. Solution of e

D) 4+@2n-1)mi
2 4+%(3n— 1) 7
3) 4+%(2n— 1) mi

4) 4+ %(4n— 1) mi

59. |z - 2| =Re(2) represents :
(1) a parabola (2) a hyperbola

(3) acircle (4) an ellipse

60. If C is the circle |z] = 2, then using Cauchy's integral formula for derivatives,

sin
J 242 dz =
T — Tt
(1) 3 : (2) =
T — Tt
3) £ 4) e

61. If NV is the set of natural numbers, then under the binary operation a.b = a + b, (¥, .) is :
(1) group 2) semi-grohp
(3) quasi-group (4) monoid

62. A field having no proper subfield is called :
(1) ordered field (2) improper field
(3) prime field (4). modular field

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(D) ' P.T.O.
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63. Which of the folloWing is not true ?

(1) Inverse of an odd permutation is odd

(2) Identity permutation is an even permutation

(3) Product of two odd permutations is an even permutation

(4) Every transformation is always an even permutation
64. Which of the followiﬁg is not true ?

(1) Every finite integre;l domain is a field

(2) Intersection of two subrings is a subring

(3) The sum of two subrings of aring R is a subring of R

(4) A finite commutative ring without zero divisors is a field

65. b
Given field F and the set M of all 2 x 2 matrices of the form |:g O} for a, b € F, then

which of the following is nof true ?

(1) M is subring of F

(2) Mis left ideal in

(3) Mis right ideal in F

(4) M is right ideal but not left ideal in F’

66. The degree of splitting field of x* —1overQis:
(1o 2) 3 3) 4 4) 2

67. Which of the following is incorrect ?
(1) Every discrete space is regular

(2) Every discrete space is connected

(3) Every discrete space is a Hausdorff space

(4) Every discrete space is not compact

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(D)
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68. If X is a topological space and 4 is a proper dense open subset of X, then which of the

following is correct 2

(1) If X'is compact, then X/4 is compact
2) If Xis connected, then 4 is connected
(3) If X'is compact, then 4 is compact
(4) If X/A is compact, then X is compact
69. IfX={a,b,c}, T= {6, X, {a, c},{b}}, then the topological space (X, T) is :
(1) aconnected space
(2) not a connected space
(3) not a compact space
(4) not a Hausdorff space

70. Which of the following is not correct ?
(1) Every compact is metric space is complete
(2) Every metric space is compact Hausdorff space
(3) A compact Hausdorff space is normal

(4) A compact subspace of a Hausdorff space is closed

71. If y(x) is the solution of y'(x) = ay — by?; a, b > 0, y(0) =
W(x), as x —> o, will be :

b a
(1) 2 2) 5

(3) 0 @ yo

MPH/PHD/URS-EE-ZOZ0/(Mathematics)(SET—Y)/(D)
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72.

73.

74.

75.

76.

D

If u(x, 1) be the solution of the I. V., P. Uy = Uy, ulx, 0) = x>, u, (x, 0) = sin x, then the
value of u(n, 7t) is :

(1) 2n? 2) 2x° (3) 4n? 4) 4n’
The order of convergence of Newton-Raphson method is :

(1) linear (2) quadratic

(3) cubic (4) exponential

Another name of Hermite's interpolation formula is :

(1) Osculating interpolation formula

(2) Critical interpolation formula

(3) Spline interpolation formula

(4) Lagrange's interpolation formula

The second order Runge-Kutta method is applied to the initial value problem

P __ ¥,¥(0) = yo with step size A, then y(h) =

dx
) J:’Z—O(h%rzh-z) | @) %(h2—3h+6)
3) —);—O(yz—2h+2) @) %62-4“2)

Lagrange's interpolation formula is useful in finding any value of a function when the

given values of the independent variable are :

(1) positive (2) non-zero

(3) equidistant (4) not equidistant

MPH/PHD/URS-EE-ZOZO/(Mathematics)(SET—Y)/(D)
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1 2
77. On what curve the function J = [{(%) +12xyj| dx with (0) = 0, (1) = 1 can be
X

0
extremized ?

(1) y=x* @) y=x3
@3) y=x* @) y=e*
P IRY
78. The extremals of _[— 1+(—y) dx are:
B dx
(1) circles (2) parabole
(3) ellipses (4) hyperbole

79. The result obtained on simplification of the Euler-Lagrange equation is known as :
(1) Cauchy identity (2) Beltrani identity

(3) Hamilton identity (4) Liouville identity
80. Forthe Kernel k(x,)=1,a=0,b=1; D(A) =

A

) I-— 2) A-1
() 1-3 )
(3) 1+A 4 1=
81. For which of the following sets, the set of interior points is not empty ?
)N () Z (3) R ) 1

82. Which of the following is incorrect ?
Counter set is :

(1) Closed (2) Countable

(3) Measurable (4) Equivalent to [0, 1]
MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(D) P.T.O.
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84.

85.

86.

87.

D

If X is a set of even natural numbers less than 8 and Y is a set of odd prime numbers
less than equal to 7, then the number of relations from X'to Yis :

(1) 28 @ 281 3) 2° ) 2°-1

The sequence

s _ {2, when 7 is even
" |lowest prime factor (# 1) of #,when # is odd

has limit point :

(1) 2 (2) countable in number
) 1,2,3,4,....... (4) uncountable in number
lim [l+ " o =
nowlp?  p2 1120 2 +22
T T
1) — =
(1) 7 ) 3
i
3) 5 “4) 0

If {a,} is a sequence of elements in the interval (-1, 1), then which of the following is
true ?

(1) Every limit point of {a, } isin (-1, 1)

(2) Every limit point of {a, } is in [-1, 1]

(3) Limit points of {a,,} can only be {-1, 0, 1}

(4) None of these

|7 x”

The infinite series ). — diverges for :
n

(1) x<e (2) x>e
1
(3) x< , : (4) for all values of x

MPH/PHD/URS-EE-2 020/(Mathematics)(SET-Y)/(D)
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88. Thefunction f(x)=2x> 4952 415, 5 . decreasing in the interval :
(1) -1,2) () (-2, 1)
3) (1,2) 4) (-2,-1)
89. Ifflx +y) =fx) fy) V x, y and f(5)=-2, f'(0)=3, then the value of /' (5)is:
(1) 4 (2) -4
3) 6 4) -6

: 2 2
90. The series z sm(a; il T) x) is convergent uniformly for :
n(n+

(1) Countable real numbers only
(2) Finite real numbers only
(3) All real numbers

(4) None of these

91.  Which of the following is true ?

(1) In a moderately asymmetrical distribution, Median = 3 Mode — 2 Mean
(2) Mode is always greater than mean
(3) The Median is most affected by the extreme values

(4) Median lies in between Mean and Mode

MPH/PHD/URS.-EE-2020/(Mathematics)(SET-Y)/(D) P.T.O.
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92. If £, and /2 are p.d.f'sand 6, +05 =1, theng(x)= 0, f;(x) + 8, /2= (X)
(1) isap.d.f
(2) has the valye 2
(3) isac.d.f.

(4) can never the p.d.f.

93. The joint probability density function of a two dimensional random variable (X, ¥) is
given by :

2, 0<x<L0<y<x
fx,y)= Y
0 , elsewhere

Then, the marginal density function of Y is :

(1) 2(1-v) @ 2(1+1

3) 2y 4 2
94. The following LPP has the multiple optimal solutions :

Max.:Z=x+3y
Subject to :
2x+y<10
x+3y<15
X, y.Z 0
One of the points that gives optimal solution for the LPP is :
(1) (5.1,0) 2) (2.7,4.1)

(3) (9.2,2.1) 4) 2,1

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(D)
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95. Let {X,,n>0} be a Markov Chain with three states 0, 1, 2 and with transition matrix
3 1
11,
1 1 1 o s : 1 :
4 2 7| and the initial distribution P{ X, = i} = A 0, 1, 2.
31
0_ 4 4 .
Then P{ X, =1 Xy=0}is:
1 5
(1) 5 @ 3
3 5
3) — =
) 16 ) 16
96.

In a binomial distribution consisting of 4 independent trials, probabilities of 1 and 2

successes are 0.4 and 0.2 respectively. Then the parameter p, then probability of
success in each trial of the distribution is equal to :

(1) 0.25 (2) 0.4
(3) 0.5 | 4) 0.75

97. For a Poisson variate X, E(Xz) = 6, then the value of E(X) will be :

(1) 4 () 3

() 2 @ V6

98. The interval between two successive occurrences of a Poisson process {N(7), ¢t > 0}
having parameter A has :

(1) Poisson distribution with mean p

; 1
(2) Poisson distribution with mean E

(3) Negative exponential distribution with mean p

) i 1
(4) Negative exponential distribution with mean E

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(D) P.T. O.



20 D

99. With 0.8 as the traffic intensity, the expected number of customers in M[M]|1 system is :

(1) 4 () 5

20
3) r 4) 3.2

100. A symmetric die is thrown 3600 times. The lower bound for the probability of getting
500 to 700 sixes is :

199 99
(D 60 (2) S5
49 19
®) 55 @ o5

MPH/PHD/URS-EE-2020/(Mathematics)(SET-Y)/(D)

¢



Answer Key for Entrance Examination-2020-2021

M.Phil/Ph.D./URS

Code D

Code C

Code B

Code A

Question No.

10
11
12
13
14
15
16
17
18
19
20
21

22

23
24
25

26
27
28
29
30
31

32

33
34

36

37
38
39

40
41




42

43

<44

45

46

47

48

49

50

51

53

55

56

57

58

60

61

62

63
64

65

66

67

68

69

70
71

72

73
74

75

76
77

78
79

80
81

82

83

84

-

R

el
\so

3o
‘5\\\ ¥

e
\F
fb‘\

fo %

g,.



86

87
88
89
90
91

92

93
94

96
97

98

99
100

b

uﬂicb/
fn\*”\"’




	Code A-.pdf
	Code B.pdf
	Code C.pdf
	Code D.pdf
	Answer Key M.Phil and Ph.D EE-2020-21.pdf


{ "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 }


{ "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 }


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

