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There are total of 65 questions in this paper which are of
multiple choice type or numerical answer type.

Questions Q.1 - Q.25 carry 1 mark each. Questions Q.26 -
Q.55 carry 2 marks each. The 2 marks questions include
two pairs of common data questions and two pairs of
linked answer questions depends on the answer to the
first question of the pair. If the first question in the linked
pair is wrongly answered or is not attempted, then the
answer to the second question in the pair will not be
evaluated.

Questions Q. 56 - Q.65 belong to General Aptitude (GA)
section and carry a total of 15 marks. Questions Q.56 -
Q.60 carry 1 mark each, and questions Q. 61 - Q.65 carry
2 marks each.

There will be negative marking of 1/3 marks for each
wrong answer for 1 mark questions. For all 2 marks
questions 2/3 marks will be deducted for each wrong
answer. However, in the case of the linked answer
question pair, there will be negative marks only for
wrong answer to the first question and no negative
marks for wrong answer to the second question.
There is no negative marking for questions of
numerical answer type.
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XY oa(le(x +
1. Letf(x,y)= (X+y)z{1 log(1-(x+y)}, (xy)#(0,0)

k . (xy)=(0.0)

2

Then the value of k for which f(x, y) is continuous at (0, 0) is
2. For what value of A the following matrix have nullity 1 ?

(A)A#£2

(B)YA#3

C)r=4

(D) for all A

3. If 3 x 3 is skew - Hermitian matrix and if have igen v i then one of the remaining

eigen values is

4. Consider the |.p.p. Max z = 2x, — 4
st X, +2x<3
3x, + <5
X, S5

5. Let%* be amdeptimal solution to the I.p.p.
minimize c"x

Subjectto Ax = b

and x=b
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which one of the following is true ?

(A) The value of the objective function at a feasible solution to the dual L.P.P. is bounded

above by cx.

(B) x is an extreme point of the feasible region

(C) The dual L.P.P. has an optimal solution with optimum value c"x

(D) If a variable is zero in x then the corresponding constraint i led as a

dudl
strict inequality

6. The life time of two brands of bulbs X and Y are expoaenti ed with a mean life
time of 100 hours. Bulb X is switched on 15 hours aiter bulb Y en switched on. The

probability that the bulb X fails before Y is

15
A) —
A 105 v
1
B) =
®3 \)
85
c) 22
© 100
(D)o
7. Consider th jon E = Q(ﬁ(‘@) of the field Q of rational numbers. Then [e :
Q] the
. . . . . 0’v  0*v _
8. The gen solution of the partial differential equation a—2+a—2 =12(x +vy)
X y
Y)? + Q(x + iy) + @,(x — i)
(B) (x +y)> + @,y + iX) + @,(y — ix)
(C) (x +y)* + @ (x +iy) + @,(x — iy)
Toll Free: 1800-2000-092 Mobile: 9001297111, 9829567114, 9829597114, 9001297243
Phone: 0744-2429714 Website: www.vpmclasses.com

E-Mail: vpmclasses@yahoo.com /info@vpmclasses.com
Address: 1-C-8, Sheela Chowdhary Road, SFS, TALWANDI, KOTA, RAJASTHAN, 324005

Page 3




\""BVPM CLASSES

UGC NET, GATE, CSIR NET, IIT-JAM, IBPS, CSAT/IAS, CLAT, ISEET, SLET, CTET, TIFR, NIMCET, JEST etc.

(D) (x+¥)2 + @ (y + ix) + @,(y —iX)

9. The numerical value obtained by applying the two point trapezoidal rule to the integral
fEeSi”xdx is
0
1+e
A -~
® = %
1-e
B ——
(B) 5
1
C it
© 5
e-1
D) —=
(0) =
10. Let f(x) be continuous whose values are known , 2 if the Lagrange’s interpolation

formula f(x) = L f(-2) + Lf(-1) + L +L,f(2) is used to approximate f(0) then L, is

(A)O

(B)

Wl

©

2
3

11. A t is moving with velocity v, when steam is shut off. If the retardation at any

ubseguent time is equal to the magnitude of the velocity at that time , then the velocity fin
tim ter the steam in shut off is
t
(A)v,e
—t
(B)v,e
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(C) 2v,€'
(D) 2v,e™

12. Which one of the following statement is not correct?

(A) Every positive integer is either even or odd

(B) No integer is both even and odd E )
(C) For any integer, a, a2 is even if and only if a is even
(D) No integer is both even and prime
13. Which one of the following is correct?

(B) Between any two irrational numbers, there i umber

14. If f(x) and g(x) are differenti

then there exists c satisfying

le function fop'0 < x <1 such that f(1) - f(0) = k[g(1)-g(0)]. k=0

What is equal tof',L :
g'(c)

(A) 2k
B

©
O]

15. Which one of the following functions is continuous at origin?
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(A) f(x) = cos[lj; when x # 0,(0) =0

X

(B) f(x) = sin x sin(a; when x # 0,(0) =0

O f(x)=x+ sin(%}; whenx # 0,f(0)=1 %
(D) f(x) = sin x sin[%}, when x # 0,(0) = 1 C\@

16. If u :ﬂ, then x%+yg—u is equal to:

X+y X y
(A)1

(B)u

(C)—u E T
(D)o
the val

17. For the function f(x,y) = x°F of the differential xﬂ+yﬂ is equal to:
ox "oy q

(A) 5x5F[yj

X

(B) 5
() SF(;
(D) 4x %J

18.  The set Slz{a:{l 2 4},[3:{2 4 8}} and 82:(f2u3+3u+4,g:u3+4u+3) are :

3 0 -1 6 0 -2
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(A) Both linearly dependent
(B) Both linearly independent

(C) S, is linearly dependent but S, is not

(D) S, is linearly dependent but S, is not

19.  If the linear transformation T : R? - R%is such that T(1, 0) = (2, 3,4) and\I(1, Ei - ;;,0 2,
then:
(A) T(x,y) = (x+y, 2x +y, 3x — 3y)

(B) T(x,y) = (2x + Y, 3x — 3y, X +Y)

(C) T(X,y) = (2x =y, 3x + 3y, x —Y)
(D) T(x,y) = (X =y, 2x =Y, 3x + 3y)

20. Multiplication of a complex number z,by (1 + i) rofates the radius vector to z in the complex
plane by an angle:

(A) 90° clockwise
(B) 45° clockwise
(C) 90° anticlockwi

(D) 45° antic

23. If the set Z of integers is a group under the binary operation * definedasm*n=m+n+ 1,

n O Z, then the inverse of the element 5 is
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24. In an abelian group, the order of an element a is 4 and the order of an element b is 3, then
(ab)**is equal to :
(A) a%bt

(B) (ab)™

(C) a? ,
(D) b
25. Which of the following rings are integral domains? ‘

1. Zg, 2.2, 3.7, 4.Z

97
Select the correct answer using the codes given below:
(A)1and 2

(B)2and 3

(C)2and 4

(D) 3and 4

26. Aring (R, +, -) whose,all ele s are idempotentis:

(A) Always abelian

(B) Aninte
C)A
(
x( cos 1. if x#0
27. x ) then under what condition is fox) differentiable at x = 0?
0, if x=0
1
A) k>=
(A) k>3
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28.

29.

1
(B) kZE
1
(© ksE
1
(D) k<§

Which one of the following differential equations is exact? :
(A) (3x3 + 2y sin 2x) d x+ (2 sin 2x + 3y®)dy = 0 ( E

(B) ye¥dx +(e¥ + 2y)dy = 0

(C) (2 xy cos x°+2xy + 1) dx + (sin—x%)dy=0

(D) y(l+%)+cosy+(x+|ogx—xsiny)% =0

The general solution of the differential equation dy/gx = y/x + tany/x is :
(A)y =cxsinx

(B) y/x = sin x

(C) sin(y/x) = cx

(D) sin(y/x) = ¢ sin x

where c is an

(C) Their LCM but not GCD

(D) Neither their LCM nor GCD

31. Which one of the following statements for sets A, B, C is correct?
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(A) A-(BOC)=(A-B)O(A-C)

(B) AO(B-C)=(AOB)-(AOC)

(C) A-(BnC)

(A-B)n(A-C)

(D) A-(BOC)=(A-B)n(A-C)
32.  Ifu=x?+y?+2% then
@era_u”a_ is equal to :
0X dy 0z

(A) 4u

(B) u?
Cu
(D) 2u
33. IfT:R®- RS T(xyz)-(xC en T
1

(A) [2x+z —X+z §+y——

34. Le a vector space of 2 x 2 matrices over R. Let T be the linear mapping T:V -V,
such that T(A) = AB — BA,

B= E ﬂ then the nullity of T is
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35.  The value of i'® are :

i++/3
A) —-i,——
(") ==
i++/3
B) ii——
(B) i
A/3itl
C —
©) A=
A3ixl
D) iXY>—-—
(D) i~
36. If a is a complex number such that a® + a + 1 = 0, th a .
37. If the matrices [1 Oj,[_l OJ,[' 0] and rom roup with respect to matrix
0 0))lo 0)lo o

multiplication, then which one of thesfollowing statements about the group, thus formed, is

correct?
(A) The group has no element of order 4

(B) The group has an eleme

38. ze n is chosen from a population with probability density function f(x,

Then, the maximum likelihood estimator of 0 is the
e*® x <@

(A) Mean of the sample

(B) Standard deviation of the sample
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(C) Median of the sample
(D) Maximum of the sample
39. The ring of integers (mod 6) is

(A) A finite integral domain

(B) An infinite integral domain %
(C) Afield
(D) Not an integral domain

e:

40. If n denotes the number of elements in a field, then n
(A) A prime
(B) A prime of the form 4k + 1
(C) A product of distinct primes
(D) A power of a prime

41. The singular solution of the differential eq

(xp—-y)®=p?-1,wherep =

(M) x*+y?=1

(B) X2 _ y2 —

of the equation

2
(ﬂj x>0 is:
dx
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43.

44,

(B)y=x

(C)y=x%6

(D) y = x3/2

The orthogonal trajectories of the system of parabolas y? = 4a(x + a), a beifig the meter,
is given by the system of the curves:

(A) y* = 4a(x + a)

(B) y* = 4a(x - a)

(C) y? = dax

(D) x? = 4ay

Consider a mapping f from the set of natural nu the 'Set of integers Z defined by

(A) one-one but not

n-1 .
——, whennis odd
f(n)=1 2
-n/2, whennis
Then f:N - Z is:
to

(B) Onto but not one

(A)O
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(8) J(a-B)
(C) ~>(a-B)

©) 2 (a-p)

46. If f(x) = x“cosl/x, x#0 is continuous at x = 0, then: :
0, x=0
(A)a<0

B)a>0
Qa=0

(D) a may b positive, negative or zero

2n+1 +3n+1
—_— |

47, The value of lim
o0 2n +3n

n

Statement for COMMON DATA Questions 48 and 49

Let a random variablg X follo
> 2]

ential distribution with mean 2. Define Y = [X — 2| X

48. The value

©) e

49, The value of E(Y) is equal to
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Statement for COMMON DATA Questions 50 and 51
Let the random variables X and Y be independent Poisson variates with parameters A, and

A, respectively.

50. The conditional distribution of X given X+ Y is

(A) Poisson ,
(B) Hypergeometric
(C) Geometric %

(D) Binomial
51. The regression equation of X on X + Y is given by

AN
A +A,

(B) E(X|X+Y)=(X+Y) As VE

(A) E(X|X+Y)=XY

AL+,

(C) E(X|X+Y)=

zOC
52« en(z) has‘a zero at z = 0 of order
53. Then 9z) has a pole at z = 0 of order
zf(z)
Statement for linked answer Questions 54 and 55
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Consider the boundary value problem

Uy = U, =0,x0(0, ™, y 0O, 1,

XX

ux,0) =u(x, m=u0,y)=0

54. Any solution of this boundary value problem is of the form

(A) ian sinh nx sin ny ij
n=1
(B) iam cosh nx ny %
n=1
© ian sinh nx cos ny

n=1

(D) ian cosh nx cos ny

55. If an additional boundary conditio atisfied, the u(x, 7 2) is equal to

(A) g(e“ —e™)(e"-e ™)

(®) T[(e +e™)

-e™

(©) ”(e:;

(e e

| Aptitude (GA) Questions (Q. 56-65)

56. A butler stole wine from a butt of sherry, which contained 30% spirit and he replaced what

he had stolen by wine containing 12% spirit. The butt was then of 18% strength. How much
of the butt did he steal ?
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(A) 2/3
(B) 1/3
(C) 43

(D) 3/4

57. Find the average of all prime numbers between 30 and 50. ,
(A) 39.8
(B) 37.3 ‘

(C) 35
(D) 41
58. 64, 144, 256, 400,.....
(B) 484
(C) 676 ‘;::;-’)

(D) 576

59. What is the Antony Aggressive?
(A) Not getti
(B) Mili
(C¥Re
(D) Noisy

60. is. the synonym of Voracious?

(A) Tenacious

(B) Truthful
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(C) Spacious
(D) Ravenous
61. What is the synonym of Abortive

(A) Fruitful

(B) Familiar ,
(C) Unsuccessful
(D) Consuming ‘

62. Fragile : Hardy
(A) Awkward: clumsy
(B) Orthodox: traditional
(C) Amateur: professional
(D) Cautious: flippant
63. Chapter: Book ‘

(A) alcove: nook

(B) paragraph: sent

(C) Page: ri

64.
ency
(C) Resent
(D) Inclination
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65. What is the Antonym of Coincidence?
(A) incidence

(B) Accident

(C) Chance
(D) Adaptation

ANSWER KEY
Question]| 11 2|1 3| 4[5]6]7]8]9]10 3114]115]16|17]18]19] 20
Answer.{ 0| B|] 0| 3]|]C|[C|12]|B|D]|B D B|B[B|]A]|]C]|B|D
Question| 21 22| 23| 24| 25| 26] 27 291 30 32133]134]135]36|37]38]39]40

B
50

Answer. | 4 |25]|-7]A|C| C
Question| 41| 42| 43| 44|45 46
Answer. [ B| C]|A|A]| D 3
Question]| 61| 62 ] 63| 64| 65
Answer. [C| C|IDJ|A]|A

INTS AND SOLUTIONS

52153]154]155|56[57[58]59]60

1.
continuous at (0, 0) for that (x, y) — (0, 0) f(x, y) = (0, 0)
[ Iog(l—(x+y))] =k
2,,2 x +v)?
= Lim | =Y -1 (x+y)—( y) =k
(xy)-(0.0) (X+y 2!
= 0=k
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111 6
2.(B) SinceletA= |1 2 3 10
12 A

by elementary matrix transformations changing A in echelon form.
11 1 6 11 1 6
A~|0 1 2 4 ~/0 1 2 4
0 1 A-1 p-6 0 0 A-3|u-10
Rank (A) =3 forA#3 < E

= nullity A = no. of columns — Rank A
=4-3
=1
3. 0
A skew Hermitian matrix have eigenvalues~either pure imaginary or zero and we
know that imaginary value S i ir sgianother eigenvalues of that matrix can be
either O or 2i
4. 3
Given l.p.p. Max z —4x,
,<3
X, +4x,<5
X, S5
X, <5

here three extreme points but no. of constraint = no. of variables so we get no. of basic

feasible solution is more than no. of extreme points.
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5.(C) If primal problem have an optimal solution then it's dual must have optimal solution and

optimum values of primal and dual are same.

100-15 _ 85

6. (C) Probability that the bulb X fails before Y = ———=—
100 100

7. 12

Clearly [Q(E/E,Q‘E) ' Q] =Q[(3/§,<‘/—) Q2] [Q :
By [K:F]=[K:E][E:F] ( E
3

and [Q[¥2.43] : QI=[Q(¥2.453) : Q¥31 [Q(¢3
Since [Q¥2 : Q] =
and  [QY3 :Q]=4

divide [Q(¥2,4/3) : Q] in both

Thus [Q¥/2,43 : Q]=0 V

on the other hand [Q (3/5,4 Q32 ] is|at'most 4 since 43 is a zero for x* —3 0 Q¥/2 x.

Therefore [Q(3 ' Q] =[Q%2,43 : Q¥2][Q¥2 : Q]
<4.3
=12

8. (B) e giv quation can be written as

(D?>+ D) = 12(x +) (D)
It's auxiliary equation is m? + 1 = 0

sothatm =i

CF. =@y +ix)+ o,y —ix)
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@, @, being arbitrary functions

1
= — +
Now Pl I 12(x +y)

1
=12W (X+y)

= %“vdvdv :
=6=Vv3=(x+y)? ‘

Required GS V = @ (y + i) + @,(y — ix) + (x +y)°

9.(D) Two point trapezoidal rule is

T
Hence IOZ e dx

10.(B)

11.(B)

subsequent;time is equal to the magnitude of the velocity at the time , the velocity in time t

a e steam is shut off will be equal to vle‘t.

12.(D) No integer is both even and prime

Prime number-an integer P > 2 is said to be a prime number if its divisors are +1 and +P.
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O Integer 2 is prime and even both.
13.(B) Between any two irrational numbers, there is a rational number is a correct statement.

14.(B) By the cauchy second mean value theorem we know that “if two function f, g defined on [a,
b] are

1. continuous on [a, b] %
2. derivable on (a, b) and
3.g(x) 20 forany x O (a, b)

h tha

then there exists at let one real no. c between a and

f(b)—f(a) _ f'(c)
g(b)-g(@ g'(c)
Now Here use this theorem we get
m =k
g'(c)
15.(B) option-af(x) =cos atx#0f0)=0
then  f(0+h) 5gim coh % /w + to 1]

J = [Value b/w -1 to 1]

Sihce (f # (0) # f(0 — h)

us, f(x) is’not continuous at x =0

option-c  f(xX) = x + sin 1 atxz0,f0)=1
X
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then f0+h) = im h+sin%

=0+ [Value b/w -1 to 1]

lim—h —sin[ij
h-0 h

0 — [Value b/w — 1 to 1] ; ,
Since f(Oth) # f(0) # f(0th)
Thus f(x) is not continuous atx =0

f(0 — h)

option -b

f(x) = sinx% sinat x =0, f(0)
thenf(O+h) = lim sinhsin =
h-0 h
sin o sin’| =
@V

(-h) sin [%j

£(0 — h)

=0

ince f(0 + h) =f(0) =f(=-h)
Thus, the function is continuous at origin

16.(B) Here, itis given that
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u=Y_
X+y

u is a homogeneous equation of degree one

O By Euler’'s theorem

x@ + u =1i=u %
ox ay
17.(A) Given function f(x, y) = x%%} @
O We know Euler’'s theorem is
x% +y% =nf(x,y)

where n - degree of the function

O Using this theorem,

x4 yﬂ = 5X5F[
ox "oy

18.(C) Here, the sets

1 -2 4
or, a B=2
Q{ Jo=2s 5 4
Qcan e that in set S8 =2a
O 1

linearly dependent.

and set

S, ={f=w +3u+4,g=u’+4u+3}
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then, f=u®+3u+4

and g=ud+4u+3
Now, af+bg=0
O a(u®+3u+4)+bu+4u+3)
or au®+ 3au+4a+bu®+4bu+3b=0
or (a+b)ud+ (3a+4b)u+ (4a+3b)=0
= a+b=0
3a+4b=0
and 4a+3b=0

O FromEqg.()) a=-b

Putting this value in Eq. (ii), we ge
3(-b) + 4b =
or -3b+4b =0

0

19.(B) alhshow that the set {(1, 0), (1, 1)} is a basis of R?.

Let a(T; 0) + b(1, 1) = (0, O) where a, b OR
Then (a+b,b)=0,0

= a+b=0,b=0
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= a=0,b=0

Hence, the set {(1, 0), (1, 1)} is linearly independent.

Now, we shall show that the set {(1, 0), (1, 1)} spans R?. Let
(x, y) OR? and Let(x, y) = a(1, 0) + b(1, 1)

(x,y)=(a+b,b)

= a+b=x,b=y
= a=x-b
a=x-b

orhere T(e)) =(2,3,1)
and T(e,)=(3,0,2)
orset (x,y) =ae, +be,

T(x,y) =aT(e)) +bT(e,)

TXy) =(@2x+y,8%-3y, X +

20.(D) Argz(l+i)=Argz + i)

So,.the multiplication of complex number z by (1 + i) rotates vector to z in the complex

by an angle 45° anticlockwise.
21. 4

Here, we will write
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2

oo \/5 . \100
(V3+) =2 [_+%J

When we change 3

i
5 +§ into polar form, we get

Let R

z=——+—=r(cosB+isin6)

2 2 '
Then rcosezﬁ andr sinezi
2 2
Now, squaring and adding these, we get
2 2
r (cos2 0+ sin? 9) = (\/gJ + (Ej
2

3.1 Q’
or

,\100 100 n .. m>®
( 3 +|) =2 cos— +isin—
6 6

= 2! [cos 10;” +isin 100nj
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=10 (cos&-rﬂsmz—’T
3 3
= 100 cos[8x2n+£j+|sm[8x2n+2—nj
3 3
=2 cos 2T[+|sm£[
3 3

Comparing with 2 (a+ib), we get

a=-1,b=+3

aZ+b?=(-1)°+ Z
=1+3=4
Short method
= .
@ Z{COS(]—QHSM(]—;HNO =(a+ib)

100t . . (100m .
= 2| cos 5 +isin 5 =—a+ib

= a= 2cos5 ,b=2sin| — 50
3 3
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Now a2+ b’=4 Ans.(D)
22. 25
Here, A, B, C are three published newspapers.

-» Public read A newspaper n(A) = 42%

Public read B newspaper n(B) = 51% ’
Public read C newspaper n(C) = 68%
Public read newspaper A and B both n(AnB) = 30% ‘

Public read newspaper B and C bothn(B n C) = 28%

Public read newspaper A and C both n(A n C) =36%

Public who do not read any paper = 8%

Let the persons who read all the thiEe papers =

23. -7

It is given that the set Z of integers is group under the binary operation * defined as

m*n=m+n+1,mn0Z
O Identity element : let e be the identity element in Z for binary operation *, then

m*e=m=e*m OmON
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= m*e=m
= m+e+l1l=m
= e=-1

Inverse element : Let m be the inverse of the elements, then

m*5=-1=5*m ,
= m+5+1=-1
= =-1-6=-7

24.(A) Here, it is given that in an abelian group, the order gf an element a is 4 and the order of an

element b is 3.

- Orderofais4 0 a*=e
Where e is the identity of the group and order ofilp’is 3
O b®=e

-» Group is abelian, then

(ab)l4 — a14 _bl4

25.(C) We know that the number of elements in a integral domain is either p or p".
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[ Only possible options are Z,, and Z,, containing prime number.

26.(C) Arring (R, +, -) whose all elements are idempotentis a division ring.
27.(D) Given that the function f(9x) is
differentiable atx =0 i.e.

FO) = lim 11O

L 4{?
l,l 1
(9h)x cos(j

1) 1
lim cos[ij lim 9[k J he
h-0 9h ) h-o

1 1
[volue b/iw — 1 to 1] 9% i h[k 2]

= 0 possible only

28.(D) We can check for exact dif

y[1+— +(x+|ogx—xsiny)ﬂ:0 ()
X

It can be wri

Qlj osy}dx+{x +logx —xsiny}dy =0
X
1
Q M= y(1+_j +cosy
X
0

oM [ 1j :
— =|1+—|-siny
oy X

and N=x+logx—-xsiny
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0 oN :(1+1j—siny
0x X

So, we can see that

O Differential equation is exact.

29.(C) Here, given differential equation is
y_y, tan? L 3(0)
X X X
which is a homogeneous differential equation.
0 Put y=vx
or, Yoy xﬂ
dx dx
| v+ xd—v =YX tan,
dx X
dv
=
=

or,

No

log sinv =log x + log c

= sinv=xc

= sinX:cx

X
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30.(B) Here, itis given thatintegersa, b>1
Let c be the GCD of a and b, then
c=(a,b)

If there exist integers m, n such that

c=ma+nb ,
then the set of all integers of the form ma + n (m, n integers) inc heir but not
LCM. < E

31.(D) Let xOA-(BOC)

= xOAand xO(xOC)

= xOAand (xOB, xOC)

= (xOAandxOB)and (x OAandxOC)
andxO(A-B)and x O (A -

= xO(A-B)n(A-

O (B

Similarly,

32.
omogeneous function of degree 2.

O By Euler’'s theorem xa—u+ ya—u+ z% =nu=2u

ox "oy 0z
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33.(A) Here, T V,2)=KX-Y,y+3z, x+2y)
Now, let T(X, Y, z) = (uvw)
then T Huww) = (x,y, 2)
So, TX, y,2)=(X=Yy,y+3z,x+2y)=(u, v, w)
= X—y=u
y+3z=v
X+2y=w

Taking equation (i) and (ii)

X—y=u
By subtracting _x +2y=_w

0-3y=u-w

or y=-—

Putting this value uation (i), get

X = 3u—u+w _ 2u+w

3 3
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and from equation (ii) [_UHNJ +3z=v
or 32=v—[_u+wj
3
37 = 3v+u—w %
3
0 _ 3v+u—w
3x3
_3v, u_w
9 9 9
_1 u w
Z= Z|v+———
3[ 3 3}
O Tuvw)=(x,y, 2)
or TYuvw)= E(2u+ u LAY W8 )
3 3 3
_ 1 X z
Or TlX,,z:_z Z,_X+Z—+ -_ —
* ¥, 2) 3( 3 Y 3)
34, 0
Here line ing s T ¥~ V, such that T(A) = AB — BA, where
3
Let ' b}
c d
Then AB=|2 P||2 1
c dij|0 3
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_|2a a+3b
2c c+3d

and BA = 2a+c 2b+d
3c 3d
T(A) = AB - BA
_|2a a+3b| |2a+c 2b+d
2c c+3d 3c 3d
T(A) = -c a+b-d _ -C a+b-d
-C c 0 c-a-b+d
i.e. The matrix of T has two non zero rows

Hence rank (T) =2

= nulltyof T=2-2=0

35.(A) Here,i1/3 E
Let z=1i/3 ‘

= Z3 - (il/3)3 =i

+i)(Z2+i%—iz) =0 [+ i2=-1]
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O e Y e
2n
_ixN-1+4 it
o2 2
0 z:—|ii\/§
"2
36. 1

Here, given o is a complex number :a?+a +1=0

0 a?+a+1=0, we will consider a = w

O al=wl=wrx10+1=w [ w®=

37.(D) Identity element of the group is

o ;)
vou [ o)l SJ(@

Hence, 1 0) s its own |
0 O

O This statement is t. Ans. (D)

38.(D) be”a random sample of n observations from as population and
ction is defined by
— , X=0
2
Ee(x‘e), x<0
2
. . _1 -9
it can be written as f(x,0) =5 e
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The Likelihood function is defined by
_ n _ i _ n _
L= []t(x0) = = exp{ Sx e@
L= iexp[—n|?. -9
2" '

logL = —2log2 —n [X - 6| E ,
The Likelihood equations for estimating 6. given
0

9logl =0=n
30 9

which is obviously inadmissible

Then we try to locate MLE’ for 8 by maximizin
L is maximum = log L is maximum
Log L is maximum if (x — 6) is_fnini 0 if 8 maximum

iFX X ...

0 X X 1S ordered sample fro

This population th

39.(D) Since, we know th ring of integers modulo P is an integral domain if P is prime and if

40.(A) i i er of elements in a field, and we know that the ring of modulo (Zp,

i.e. order of the field is a prime no.

=4k + 1 where k O N then

n=5,09, 13, ...... where 9 is not prime
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i.e. nis not equal to a prime of the form 4k + 1 and also we know that no. of elements in a
field is either prime or some power of prime.

41.(B) Here, given differential equation is

(xp-y)’=p*-1

= x°p?+y?—2xyp=p? -1 ; )
= (2 —1)p?—2xyp +y?+1=0
which is quadratic in p. ‘

O Singular solution will be

BZ—-4A=0
= (-2xy)? —4(x* - 1)(y*+1)=0
= Ax%y? — AX%y? + 4y? —4AX% /4 = 0
N 4y’ — 4x% =4 V
N 4x? — 4y? = 4s

42.(C) i equation is

which is quadratic in P.

0 Singular solution is given B2 -4 AC = 0
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SR

= 2 8 g

9 3x
:> £X2:8_y

9 3x

2
= X_:ﬂ

3 X

X3

= x3 =6y or, y:g

43.(A) Here, given parabolas is

y? = 4a(x + a)

Now, differentiating it w.r.t. x, we ;
dy
2y—=4a
ydx
or, WL EPN ... (il
dx

Now, eliminating a

gs. (i) and (i), we get

0 2+2xP-y?=0
= yP#+2xP -y =0

which'fs self orthogonal as by putting

P = %, we get the same equation
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= y+2xP —yP?=0

= yPZ—2xP -y =0 E )
0 The orthogonal trajectories of system of parabolas y? = a) is'tself.
ie. y? = 4a(x + a)

44.(A) Here, itis given that the function f:n - z defined b

n-1 .
——, whennis odd
f(n)=1 2
-n/2, whennis even
Letn,, n, (odd) O N then f(n,) = f(n3

n-1_nj-1

O fis one-one.

Again let t(odd) O Z, then

Toll Free: 1800-2000-092 Mobile: 9001297111, 9829567114, 9829597114, 9001297243
Phone: 0744-2429714 Website: www.vpmclasses.com

E-Mail: vpmclasses@yahoo.com /info@vpmclasses.com
Address: 1-C-8, Sheela Chowdhary Road, SFS, TALWANDI, KOTA, RAJASTHAN, 324005

Page 42




\""BVPM CLASSES

UGC NET, GATE, CSIR NET, IIT-JAM, IBPS, CSAT/IAS, CLAT, ISEET, SLET, CTET, TIFR, NIMCET, JEST etc.

= n=2t+1

clearly n=2t+1 0N Ot0OZ

and t(even) O Z, then %
-n
f(n)=t=>—-=t
(n)=t=2
= = -2t

clearly n=-2tONOtOZ
O fis not onto
0 Hence, f is one-one but not onto.

45.(D) Here itis given that a, b are root he equation'ax® + bx + ¢ = 0

X +b)sin(ax2 +bx +c)
2(x-a)

(2ax + b)2 cos(ax2 +bx + c) + 2asin(ax2 +bx + c)
X -0 2
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(2a0 + b)2
=
2
2 2
= a—[ZG +EJ
2 a

2 -b

= gl rore=g] %
R a—;(a— Y

46.(B) Here, itis given that

x®cosl/x, x#0
f(x):{ 0 x=0

is continuous at x =0

O We have

RIim f (0
=0,Ifa-1>0 i.e., a=0
Similar
an f(0)=0

is continuous at x =0, ifa>0

47. 3
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onHly gl %[(2/3)n+1+1:|

S R [(2/3)"+1} -3

n-o 2n +2n

48.(A) Probability distribution function of exponential distribution is given by

—Bx
f(x, 6) = {ee x>0 %
0 otherwise
and its mean = C\

Dl

50.(D) LetXandY be independent poisson variates with parameters A, and A,

Then X + Y is also poisson variate with parameter A, + A,
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p(X=rnX+Y =n)

pIX =1 | (X +Y =) St

p(X=rnY=n-r)
p(X+Y =n)

_ p(x=r)p(X=n-r) [since X, Y in den%
p(X+Y =n)
N )\I; e—)\z ()\z)n—r
AT (n-r)

o (hth2) ()\1 +)\2)”

where p = X )J\:)\
1 2

Hence the conditiopal dist ion ofgX given X + Y = n is a binomial distribution with

parameters n and

51.(C) Regrssi X + Y is given by

X

vy -553)

X+y

ince X follews poisson distribution with parameter A, so mean X = A

SD=X= A

Also X +Y follows poisson distribution with parameter A, + A,
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Then mean = )\1 + )\2

SDpf X+Y = A +A,
and r is correlation coefficient between X and X + Y is given by

Cov(x,x +Yy)

r = - @ -7
0-><o-><+y ,
_ Cov(x, x)+cov(x,y)
- O->(0-x+y

Since X, Y are independent

= Cov(x,y)=0
- (- Cov(x, x)
O'XO'X+y
now Cov(x, X) = E(x*) - (E(x))
= )\l
sor= A,
Pohon,
= reg

1 )\1
X+yA, +A
o o (Y AL))

A AN
Sh e ory) - B2
)\1 +)\2 )\1 +)\2
)\1
= —1 (x+
o, XY
Hence the answer.
52. 2
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Since f(z) = cosz _sinz
to find zeros of f(z) putf(z) =0

sinz
= cosz———=0

so z = 0is a zero of f(z) of order ;
53. 3

a(z) _ sinhz

zf(z) zcosz-sinz

9@ have pole at z = 0 of order 3
zf(z)

2 2
54.(A) Given 2Y 42U

> =

ol (1)
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it is a laplace eq. of two dimensional let is’s sol. is
U(x, y) = X(x) Y(¥) --(2)

then from (1) and (2)

2
L, by
Xp dx* Y (y)dy®

[N
o

o
X

-1 d*Y

X(x) dx? Y(y) dy?

ach equal to same

X - N2x(x) 46
dx

and 9 =_)2y(y) (4
dy

sol. of (3) X(x) = C goshAx + C, ...(B)

sol. of (4) +d_sipAy ...(6)

XX Y0)=0 = Y(O0)=0  [X(x)#0]
X YM=0 = YM=0  [X(X)#0]

X0)Y(y)=0 = X(0)=0 [Y(y) # 0]

= d, =0
= d2 SINATI=0
= d2 #0 sinATt=0
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ATT= NTT

A=n

So

Y, (y) =d, sinny|

(7

again X(0)=0=> C,=0

1

So, |X,(x)=C, sinhnx| A= :
Hence U_(x,y) =X, (XY, () %

U, (x,y) = C_sinhnx.d_sinny

So, U,(xy) = 2un(x,y)

= Y a,sinhnxsin
n=1

[an = Cndn]

u (Ty) = %(e"+e‘")siny =siny
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m_. Z e-e* . m e-e*
SO u|x,—| = sin— = ———
2 e"+e ™ 2 2 el+e™

Hence [C] is correct option.

56.(A) By the alligation rule, we find that wine containing 30% of spirit and wing“containing 12%
spirit should be mixed in the ration 1 : 2 to produce a mixture containing 1
This means that 1/3 of the butt of sherry was left; in other word butler dr 2/3 of

the butt.
Hence 2/3 of the butt was stolen.
57.(A) There are five prime number between 30 and 50.

They are 31, 37, 41, 43 and 47.

. 31+37+41+43+4
0 Required average = ( c = =39.8

58.(D) The pattern is 82, 122, 162, 202,

59.(C) D2,
60.(D) i i is excessively greedy and grasping and the word ravenous
ing. So the synonym of Voracious is ravenous.
61.(C) ortive is Failing to accomplish an intended result and the word
ovides the same meaning. So the synonym of abortive is unsuccessful.
62.( is the opposite of hardy. Amateur is the opposite of professional.

63.(D) Chapters make up a book. Rooms make up a house.
64.(A) Bias means - A partiality that prevents objective consideration of an issue or situation.

and the word bias provides the same meaning. So the synonym of bias is prejudice.
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65.(A) Antonym of Coincidence is incidence.
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