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

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

Questions Q. 56 - Q.65 belong to General Aptitude (GA)
section and carry atotal of 15 marks. Queastions 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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2\,2

1. Letf(x,y)= (xx+yy)2 iirloa(i-Gee )} (x3)=(00)
k . (xy)=(0,0)
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)r=3
C)yr=4
(D) for all A
3. If 3 x 3 is skew - Hermitian matrix and if have an eigen value —2i then one of the remaining

Eigen values is

4. Consider the |.p.p. Max z = 2x, — 4x,
s.t. X, +2%,<3

3x1 + 4x2 <5

the total no. of extreme points is
5. Let x* be an optimal solution to the I.p.p.
minimize c'x
Subjectto Ax>b
and x>b

which one of the following is true?
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(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 ¢"x

(D) If a variable is zero in x then the corresponding constraint in the dual is satisfied as a
strict inequality

6. The life time of two brands of bulbs X and Y are exponentially distributed with a mean life
time of 100 hours. Bulb X is switched on 15 hours after bulb Y has been switched on. The
probability that the bulb X fails before Y is

15
A) —
Q) 100

1
B) =
B) 5

85
C) =2
©) 100
(D)0

7. Consider the algebraic extension E = Q(%/?i‘ﬁ) of the field Q of rational numbers. Then [e :

Q] the degree of E over Q is

: o . . 9°v v _
8. The general solution of the partial differential equation 8_2+W =12(x +y)
X

(A) (X +y)? + o(x + iy) + d,(x —iy)

(B) (x +y)* + ¢, (y + iX) + d,(y — iX)

(C) (x+Y)° + ¢, (x +iy) + §,(x — iy)

(D) (X +¥)2 + ¢, (y +ix) + ,(y —iX)
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9.

10.

11.

The numerical value obtained by applying the two point trapezoidal rule to the integral
Fesmxdx is
0

© 3

e-1
® =

Let f(x) be continuous whose values are known at -2, —1, 1, 2 if the Lagrange’s interpolation
formula f(x) = L f(=2) + L,f(-1) + L,f(1) + L,f(2) is used to approximate f(0) then L, is

(A) 0

(B)

W[

(©

[SARN]

© 3

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

subsequent time is equal to the magnitude of the velocity at that time, then the velocity fin

time it after the steam in shut off is
(A) v,e'

(B) v,e™

(C) 2v,e'

(D) 2v,e™
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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
(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?
(A) Between any two rational numbers, there is an integer
(B) Between any two irrational numbers, there is a rational number
(C) Between any two irrational numbers, there is an integer
(D) Sum of two irrational numbers is always irrational

14. If f(X) and g(x) are differentiable function for 0 <x <1 such that f(1) - f(0) = k[g(1)-g(0)]. k=0

then there exists c satisfying 0 < c < 1.

What is equal tofz(—c) ?
g9'(c)

(A) 2k
(B) k
(C) -k
1
D) =
()
15. Which one of the following functions is continuous at origin?

(A) f(x) = cos(lj; when x = 0,(0) =0

X

(B) f(X) = sin x sin(ij; when x = 0, f(0) =0
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(C) f(x) = x + sin(lj; when x = 0, f(0) = 1

X
(D) f(x) = sin x sin [%) when x = 0, f(0) = 1

16. If u:ﬂ, then X@+ya_u is equal to:
X+y OX oy

(A)1
(B) u
(C)—u

(D) 0

17. For the function f(x,y) = XSF(¥} the value of the differential x%+y% is equal to:

(A) 5X5F£¥j

)
)
)

(B) 5x*F

X |<

(C) 4x°F

X |<

(
(D) 4x4F(

y
X

18.  The set Slz{a{l 2 4},

2 4 8 3 5 .
3 0 -1 Bz[ }} and Szz(f:u +3u+4,9=u +4u+3) are :

6 0 -2

(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
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19.  If the linear transformation T: R> - R3is such that T (1, 0) = (2, 3, 1) and T(1, 1) = (3, 0, 2),

then:

AT Y)=(X+Yy, 2x+Yy, 3x — 3y)
(B) T(x,y) =(2x +y, 3x — 3y, X +Y)
OC)TX y)=(2x—-y, 3x+ 3y, x—-Y)
D) TX, y) =(X—-y, 2x -y, 3x + 3y)

20. Multiplication of a complex number z by (1 + i) rotates the radius vector to z in the complex

plane by an angle:
(A) 90° clockwise

(B) 45° clockwise
(C) 90° anticlockwise

(D) 45° anticlockwise
21, If (\/§+i)mo =2%(a+ib), then a® + b? is equal to

22. In a city, three daily newspapers A, B, C are published, 42% of the people in that city read
A, 51% read B and 68% read A and B; 28% read B and C; 36% read A and C; 8% do not
read any of the three newspapers. The percentage of persons who read all the three papers
is

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

n e Z, then the inverse of the element 5 is

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’b™t

(B) (ab)~

(C) a®
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(D) b
25. Which of the following rings are integral domains?
1. Z, 2. Z, 3. Zy, 4.2,
Select the correct answer using the codes given below:
(A)land 2
(B)2and 3
(C)2and 4
(D) 3and 4
26. Aring (R, +, ) whose all elements are idempotent is:
(A) Always abelian
(B) An integral domain
(C) A division ring
(D) A field
B y(1).
27.  If f(x)=1{" COS(;]’ Tx#0 then under what condition is fox) differentiable at x = 0?
0, if x=0
(A) k >%
(B) k 2%
() k s%
(D) k < %
28. Which one of the following differential equations is exact?
(A) (33 + 2y sin 2x) d x+ (2 sin 2x + 3y%)dy = 0
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(B) ye¥dx +(e*¥ + 2y)dy = 0
(C) (2 xycos x3+2xy +1)dx +(sin—x?)dy=0

(D) y[1+lj+cosy+(x+logx—xsiny)% =0
X X

29. The general solution of the differential equation dy/dx = y/x + tany/Xx is:
(A)y=cxsinx
(B) y/x = sin x
(C) sin(y/x) = cx
(D) sin(y/x) = ¢ sin x
where c is an arbitrary constant.
30. If integers a, b > 1; then the set of all integers of the form ma + nb (m, n integers) includes:
(A) Both their GCD and LCM
(B) Their GCD but not LCM
(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?

(A) A-(BUC)=(A-B)U(A-C)

(B) Au(B-C)

(AUB)—-(AULC)
(C) A—(BAC)=(A-B)~(A-C)

(D) A-(BuC)=(A-B)n(A-C)

32.  Ifu=x%+y?+ 72 then
ou _ou _adu . .
X—+y—+z— is equal to:
oX oy oz
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(A) 4u
(B) u?
C)u
(D) 2u
33.

FT:RP>R3 T(x,y,2)=(x—-Y,y+3z x+2y), then T 1is

X z

A) | 2X+Z,—X+Z,=+y——
( )( TZ-X4Zo+y 3)

1 1 1
B) =| 2x+y,—X+Yy,=X—=y+Z
(B) 3( Y mX+Y,oX=2y j

1 1 1
C) =| x+2y,x—y,—=X+=y-2Z
( )3( Y X=Y o X4y j

1 Xy
D) =| x—2y, ———
( )3(x yx+y3 3 z]

34. Let V be 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

{2 1} , then the nullity of T is
0 3

1/3

35. The value of i

are :

(B) H*f

J=+1

(C) i

D) i ﬁ‘;l

36.  If ais a complex number such that a? + o + 1 = 0, then o' is equal to
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37. If the matrices (1 Oj,(_l O],[' 0] and (_' 0) from a group with respect to matrix
00 0 0){0 O 00

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

correct?
(A) The group has no element of order 4a
(B) The group has an element of order 3a

(C) The group is non-abelian
(D) £_1 OJ is its own inverse
0 0

38. A random sample of size n is chosen from a population with probability density function f(x,

1
Ze*9 x>0

0) = 21 Then, the maximum likelihood estimator of 6 is the
Ee(x"”,x <9
(A) Mean of the sample
(B) Standard deviation of the sample
(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
40. If n denotes the number of elements in a field, then n must be:
(A) A prime

(B) A prime of the form 4k + 1
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(C) A product of distinct primes
(D) A power of a prime
41. The singular solution of the differential equation
(xp — y)? = p? — 1, where p = dy/dx, is:
(A) x> +y?>=1
(B)x*-y*=1
(C)x*+2y?=1
(D) 2x% +y?=1

42. The singularity of the equation

2
:gxd—y—i dy ,X>0 is:
3 dx 3x\dx

A)y=x3
(B)y=x
(C)y =x316
(D) y = x3/2

43. The orthogonal trajectories of the system of parabolas y? = 4a(x + a), a being the parameter,

is given by the system of the curves:
(A) y? = 4a(x + a)

(B) y? = 4a(x — a)

(C) y* = 4ax

(D) x? = 4ay

44, Consider a mapping f from the set of natural numbers to the set of integers Z defined by
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n_—1 when n is odd

f(n)=< 2 °

-n/2, whennis even
Then f:N—>Z is:
(A) one-one but not onto
(B) Onto but not one-one
(C) Both one-one and onto
(D) Neither one-one nor onto

45, If a, B are the roots of the equation ax® + bx + ¢ = 0, then

1- cos(ax2 +bx + c)

lim

is equal to:
ey (X—a)2

(A)O
a 2
(B) E(a -B)
a 2
(©) ~5(a-P)

©) 2 (-p)

46.  If f(x)= {Xa co;l/x, :&g is continuous at x = 0, then:
(A)a<O0
(B)a>0
(C)a=0

(D) a may b positive, negative or zero

. 2n+1 n+l .
47.  The value of hmn;gn is

nox 2043
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Statement for COMMON DATA Questions 48 and 49

Let a random variable X follow the exponential distribution with mean 2. Define Y = [X — 2| X
> 2]

48. The value of P(Y > t)is
(A) e—t/2

®) e
(C) % e—t/2

©) ;¢

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

A
(A) E(X|X+Y):XY L
A+ A,
7\’2
(B) E(X|X+Y):(X+Y)
AL+ A,
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52.

53.

54.

55.

}\’1
(C) E(X| X+Y):(X+Y)xl+k2

A,
AL+ A,

(D) E(X]| X+Y)=XY

Statement for Linked Answer Questions 52 and 53:

Let f(z) = cosz _sinz for non-zero z € C and f(0) = 0. Also, letg(z) =sinhzfor zeC
z

Then f(z) has a zero at z = 0 of order

Then 9z has a pole at z = 0 of order
zf(2)

Statement for linked answer Questions 54 and 55
Consider the boundary value problem

u, = uyy =0, x (0, n), y (0, n),

u(x, 0) = u(x, m) = u(0, y) = 0.

Any solution of this boundary value problem is of the form

(A) ian sinh nx sin ny
n=1

(B) ian cosh nx ny
n=1

© ian sinh nx cos ny
n=1

(D) iam cosh nx cos ny
n=1

If an additional boundary condition u,(r, y) = sin y is satisfied, the u(x, n/ 2) is equal to

g(eﬂ _ e*ﬂ)(eﬂ _ e*ﬂ)

(A)
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56.

57.

58.

59.

(e’ +e™)
(B) (en _ e—n)

n(e* +e™)
©) (e"+e™)

(D) g(e“ +e")(e* +e7)

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

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?

(A) 2/3

(B) 1/3

(C) 413

(D) 3/14

Find the average of all prime numbers between 30 and 50.
(A) 39.8

(B) 37.3

(C) 35

(D) 41

64, 144, 256, 400...
(A) 529

(B) 484

(C) 676

(D) 576

What is the Antonym of Aggressive?
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60.

61.

62.

63.

(A) Not getting justice

(B) Militant

(C) Retiring

(D) Noisy

What is the synonym of Voracious?
(A) Tenacious

(B) Truthful

(C) Spacious

(D) Ravenous

What is the synonym of Abortive
(A) Fruitful

(B) Familiar

(C) Unsuccessful

(D) Consuming

Fragile: Hardy

(A) Awkward: clumsy

(B) Orthodox: traditional
(C) Amateur: professional
(D) Cautious: flippant
Chapter: Book

(A) alcove: nook

(B) paragraph: sentence
(C) Page: rip

(D) room: house
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64. What is the synonym of Bias
(A) Prejudice
(B) Tendency
(C) Resent
(D) Inclination
65. What is the Antonym of Coincidence?
(A) incidence
(B) Accident
(C) Chance

(D) Adaptation
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ANSWER KEY
Question| 1| 2| 3| 4| 56| 7| 8|9|10|11(12|13|14|15|16|17|18|19| 20
Answer. 0| B| O | 3|C|B|12|B(D|BE|B|(D|B|B B|B|A|C|B|D
Question|21(22|23|24|25(26|27|128|29|30(|31|32|33|34|35(36(37|38|39|40
Answer. 4 |25| -7 A|C|C|D|D|(C|B|D D|A|JO0O A|1|D|D|D|A
Question| 41| 42|43 |44 | 45|46 | 47| 48|(49| 50|51 (52| 53|54 | 55| 56|57 | 58|59 | 60
Answer. B|C|A|A|D|B|3|A|2|D|C|2|3|A|C|A|A|D|C|D
Question| 61| 62| 63 | 64 | 65
Answer. C|(|C|D|C| A
HINTS AND SOLUTIONS
1. 0

Given that f(X, y) is continuous at (0, 0) for that (x, y) — (0, 0) f(x, y) = f(0, 0)

. Xzyz —k
= (X’l_)l%o) (X+—y)2[1+log(1—(x+y)) =
2,,2 2
= Lim &2[1—(x+y)—(x+y) ..... =k
(31509 (x +y) 21
= 0=k
111 6
2.(B) SinceletA= |1 2 3 10
122 n

by elementary matrix transformations changing A in echelon form.

11 1 6 11 1 6
A~|0 1 2 4 ~/0 1 2 4
01 A-1 p-6 0 0 A-3|un-10
Rank (A) =3 forL =3
= nullity A = no. of columns — Rank A
=4-3
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=1
3. 0
A skew Hermitian matrix have all its eigenvalues either pure imaginary or zero and we
know that imaginary values comes in pair so another eigenvalue of that matrix can be
either O or 2i
4. 3
Given l.p.p. Max z = 2x, — 4x,
s.t.x; +2x,<3
3x; +4x,<5
X, <95
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.
5.(C) If primal problem has an optimal solution then it's dual must have optimal solution and
optimum values of primal and dual are same.
6.(C) Probability that the bulb X fails before Y = 200=15 _ 85
100 100
7. 12
Clearly [Q(3/2.43) : Q1 = Q[(¥2.43): Q¥21[Q(¥2) : Q]
By [K:F]=[K:E][E:F]
and [Q[¥2.43] : Q] = [Q(¥2.43) : Q3] [Q(¢3) : Q]
Since [Q¥2 : Q] =3
and  [Q%3 :Q]=4
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dWMe[Q(#Zﬁ§):Qunbom
Thus [Q%2,43 : Q] >0

on the other hand [Q(%/Z(‘E) : Q32 ]is at most 4 since 43 is a zero for x* -3 € Q32 x.

Therefore  [Q(32.43): Q] =[Q¥24B3 : Q2] Q%2 : Q]
<43
=12

8. (B) The given equation can be written as
(D? +D?) = 12(x +y) (1)
It's auxiliary equationism?+ 1 =10
sothatm =i
C.F. =¢,(y +ix) + ¢,y —ix)
¢, ¢, being arbitrary functions *

1
o7 vp7 )

Now Pl

1
D*+D"

12 x+y)

12
= m”vdvdv
=6=Vv=(x+y)®
Required GS V = ¢, (y + ix) + ¢,(y — ix) + (x +y)°

9.(D) Two-point trapezoidal rule is
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j%esinxdx — f(gj_f(o)

2

Hence

e-1

2

10.(B) L, is coefficient of term f(1) is given by

1
(1+2)(1+1)(1-2)

=1
3

11.(B) A steam boat is moving with a velocity v, when steam is shut off. If the retardation at any

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

.. 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.d'(x) =0 forany x € (a, b)

then there exists at let one real no. ¢ between a and b such that

f(b)—f(a) _ f'(c)
gb)—g(a) g'(c)

Now Here uses this theorem we get

fe)
g'(c)

WhatsApp: 9001894070 Mobile: 9001297111, 9829567114
Website: www.vpmclasses.com E-Mail: info@vpmclasses.com

Page 22



http://www.vpmclasses.com/
mailto:info@vpmclasses.com

B VPM CLASSES

CSIR NET, GATE, UGC NET, SLET, IIT-JAM, TIFR, JEST, JNU, BHU, MCA and MSc ENTRANCE EXAMS

15.(B) option-af(x)=cos atx=0f(0)=0

then  f(0+h) = lim coh % = [Value b/w + to 1]

f0-h) = lim coh| -~ | = [Value b/w —1 to 1]
h—0 h

f0) =0
Since (f0 + h) = f(0) # f(0 — h)

Thus, f(x) is not continuous at x =0

option-c  f(x) = x + sin % atx#0,0) =1

then fO+h) = limh+sins
h—0 h
=0 + [Value b/w -1 to 1]
f0—h) = lim—h—sin| =
= lim-h-sin| =

=0-[Value b/w—-11t0 1]
Since f(0th) = f(0) = f(0th)

Thus f(x) is not continuous at x = 0

option -b
— ciny L _ _
f(x) =sinx= sinatx=0, f(0)=0
X
o .1
then (O + h) = lim sinh sin =
h—0 h
. . (1
=sinosin | —
0
=0
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iim sin(-h) sin (%}

f(0 - h)

lim sin h %
=0
Since f(0 + h) =f(0) =f(= - h)
Thus, the function is continuous at origin

16.(B) Here, it is given that

u=—2
X+Yy

-» U is a homogeneous equation of degree one

.. By Euler’s theorem

17.(A) Given function f(x, y) :XSFGJ

.. We know Euler’s theorem is

ng—x+y% =nf(x,y)

where n — degree of the function

.. Using this theorem,

xﬁ+ yﬁ = 5x5F[Xj
oX oy X

18.(C) Here, the sets

s-fo-s 7 2[5 3]
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or S, ={a= B=2
3 0 -1 3 0 -

So, we can see that in set S8 =2a
- 8, is linearly dependent.
and set
S, :{f =u’+3u+4,g9=U° +4u+3}
then, f=ul+3u+4
and g=u+4u+3
Now, af+bg=0

a(u®+3u+4)+b (U+4u+3)

or au®+3au+4a+bu+4bu+3b=0
or (a+b)u®+ (3a+4b)u+ (4a+3b)=0
= a+b=0

3a+4b=0
and 4a+3b=0

.. FromEqg.()) a=-b

Putting this value in Eq. (ii), we get

3(-b)+4b=0
or -3b+4b=0
b=0
then a=0

and af+bg=0= a=0andb=0

Hence, f and g are linearly independent.
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19.(B) First we all show that the set {(1, 0), (1, 1)} is a basis of R?.
For linear independent of this set.
Leta(1, 0) + b(1, 1) =(0,0) wherea, b e R
Then (a+b,b)=0,0
= a+b=0,b=0
= 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) € R? and Let(x, y) = a(1, 0) + b(1, 1)

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

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

or here T(e)=(2,3,1)
and T(e,)=(3,0,2)
orset (x,y)=ae, +be,
T(x,y) =aT(e,) +bT(e,)

=x-v¥(2,3,1)+y(3,0,2) =(2x =2y + 3y), 3(X—Y), X =y + 2y)
Tx,y) =(2x+y, 3x=3y,x+Y)
20.(D) Argz(1+i)=Argz+ Arg (1+1)

=Argz+tant1

=Argz 45°
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So, the multiplication of complex number z by (1 + i) rotates vector to z in the complex

plane by an angle 45° anticlockwise.
21. 4

Here, we will write

(B+i) =20 (E +1Jmo

2 2
NI
When we change 7+E into polar form, we get
Let z=ﬁ+l=r(cose+isin6)
2 2
Then rcosezg andr sine:%

Now, squaring and adding these, we get

r*(cos® 0.+ sin’ 0) = (?JZ + (ET

2
4 4
or =1

cos0 = ﬁ and sin0 = 1
2 2
.. The value of 6, such that —t < 6 < 7 and satisfying both the above equations is given by
0=".
6
. Required polar for = cosg+ising

100

(\/§+ i)100 =210 (cosg + isingj
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100% . .
+isin
6

g (COS 10011:]

=210 [cosS—O7T +isin Ej
3 3

=00 {COS(S X 2T + %) + isin(8 X 21+ %j}

=2'° {cos@ + isin@}
3 3
(ﬁﬂ)mO:ZmO —1+iﬁ _ ploo _1+i\/§
2 2 2

= 299(—1+i\/§)
Comparing with 2% (a+ib), we get
a=-1,b=43
¥+M:@thﬁf
=1+3=4
Short method
1 \100 .
F(\E+I) =(a+ib)

B,

_ 100
= 2|3 %} — (a+ib)

:cos (gj +isin [gﬂm =(a+ib)

[ 100% . . (100m .
= 2| cos 5 +ISIHT =a+ib

U
N
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= a:2cos@,b:25in(@j
3 3

Now a’® + 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(A~B) = 30%

Public read newspaper B and C bothn(BNC) =28%
Public read newspaper A and C both n(AnC)=36%

Public who do not read any paper = 8%

Let the persons who read all the three papers = x
n(AuBuUC)=n(A)+n(B)+n(ANB)

—n(BNC)-n(CnA)+n(AnBNC)

92=41+51+68-30-128-36+x

or, 92=161-94-161+94
Xx=92-161+94
X=25

23. -7

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

m*n=m+n+1mneZ.

.. ldentity element: let e be the identity element in Z for binary operation *, then
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m*e=m=e*m VmeN

= m*e=m
= m+e+1=m
= e=-1

Inverse element: Let m be the inverse of the elements, then
m*5=-1=5*m

= m+5+1=-1

= m=-1-6=-7

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

element b is 3.
.- Orderofais4 . a*=e
Where e is the identity of the group and order of b is 3
b3=e
-» Group is abelian, then
(ab)!4 = al4 .p4
= al2.52.pl2. p2

- (a4) i a2 . (b3)4 i bZ

= a’b®- bb™
= a2p3pt

= a%eb™?

= a2pL

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) Aring (R, +, -) whose all elements are idempotent is a division ring.
27.(D) Given that the function f(9x) is

differentiable at x =0 i.e.

£(0) jim (M=)
h

h—0

1_1 1
(9h)x cos(gh)
= lim—
h—0

1 1

24 1
= lim cos(ij lim Q[k j hk
h—0 gh h—0

-2

1 1
= [value b/w — 1 to 1] 9% lim h[k 2

= 0 possible only when %— 2>0ie.K< %
28.(D) We can check for exact differential equation
1 : dy .
y| 1+ = |+cosy +(x+logx —xsiny)—==0 ... (i)
X dx

It can be written as

{y(1+ Ej+cosy}dx+{x+|ogx—xsiny}dy =0
X

Here M :y(l+ lj+cosy
X

oM ( 1) .
— =|1+—|-siny
X

oy
and N=x+logx—xsiny
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oN ( 1) :
— =|1+— |-siny
OX X

So, we can see that

oM ON 1

— =—=1+—-siny
oxX  OX X

.. Differential equation is exact.

29.(C) Here, given differential equation is

Y_Y @Y 0
dx X X

which is a homogeneous differential equation.

~Put y=vwx
dy dv
or, L =V+X—
dx dx
dv  vx VX
V+X— =—+tan—
dx x X
dv
= V+X— =V+tanv
dx
dv
= X— =tanv
dx
dv dx dx
or, —— =—=cotvdv=—
tanv X X

Now, integrating it, we get

log sinv =1log x + log c

= sinv=Xxc
= sinX:cx
X

30.(B) Here, itis given that integersa, b>1
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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) includes their GCD but not
LCM.

31.(D) Let xeA-(BuC)
= x e Aand x ¢(xuC)
= xeAand (x e B, xgC)
= (xe Aandx¢B)and (x e Aandx ¢C)
andx e (A—B)andx e (A-C)
= xe(A-B)n(A-C)
A-(BuC)cA-(BUC)
Similarly,
(A-B)n(A-C)c A-(BUC)
Hence, A-(BuC)=(A-B)n(A-C)
32.(D) Hereu=x%+y?+ 72
It is a homogeneous function of degree 2.
.. By Euler’s theorem x% +y%u+ z% =nu=2u
33.(A) Here, TX V,2)=(X-VY,y+3z,x+2y)
Now, let T(X, Y, z) = (uvw)
then T iuw) = (x,y, 2)
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So, TX, ¥,2)=(X-Yy,y+3z,x+2y)=(u, v, w)

= X—y=u ()
y+3z=v ....(ii)
X+2y=w ....(iii)

Taking equation (i) and (ii)

..(i)
. (i)
X—y=u
By subtracting _x +2y=_w
0-3y=u—w
or y=- u+w
3
Putting this value in equation (i), we get
—u+w
X— =
=)
u—w
or X+ =u
or X=U _M
3
X = 3u—u+w _ 2u+w
3 3
and from equation (ii) (_UJFWJ +3z=v
or 3z=v-— [_LHWJ
3
37 = 3v+u—w
3
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_ 3v+u—w
7= — "

Tuvw) =(x Yy, 2)

or Tluvw) = 2@u+w,—u+w, ¥ +v-2)
3 3 3
_ 1 X z
or Ty, 2)= =(2x+2z, —Xx+2z, = +y— =
¥, 2) 3( 3 Ty 3)
34. 0

Here linear mapping is T : V — V, such that T(A) = AB — BA, where
5= {2 1}
0 3
Let Az{a b}
c d
Then AB=|2 P2 !
c djjo0 3

_|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
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0 c-a-b+d

T(A):{_C a+b—d}u{—c a+b—d}

i.e. The matrix of T has two non zero rows
Hence rank (T) = 2
= nullityof T=2-2=0

35.(A) Here, i1/3

Let z=1i/3

N 28 = (Y33 =

= 22-i=0

= Z2+i-i2=0

= 2Z2+i2=0

= (z+i)(Z2+i?-iz)=0 [ i2=-1]
= 22+i2-iz=0

= z22-1-iz=0

= z22-iz-1=0

2:1
City-1+4 _|+\E
2 2
i++/3
z=-,
2

36. 1

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

a? + o+ 1 =0, we will consider a. = ®
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l=ol=x10+1=0 [ 03=1]

37.(D) Identity element of the group is [; gj

-1 0)-1 O 10
Now -

(0 oj{o OJ (O Oj

-1 0). . .
Hence, (0 Oj is its own inverse.

.. This statement is correct. Ans. (D)

38.(D) Let x;, x,, . ..., x be arandom sample of n observations from as population and

probability density function is defined by

1e’(x’e), X >0

2
f(x, 6) =
(%, 0) =177
it can be written as f(x,0) =% e~ x-0l

The Likelihood function is defined by

L= ﬁf(xi,e) = 2—1nexp[—znl|xi —Gq

i1 =
L= iﬂexp[—nﬁi -9[]
2
logL = —2log2 — n |x, 6|
The Likelihood equations for estimating 6. given
a—aelogL =0=n

which is obviously inadmissible

Then we try to locate MLE’ for 6 by maximizing L directly
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L is maximum = log L is maximum
Log L is maximum if (x — 06) is minimum which is so if 6 maximum

ifX X X

0 %@ is ordered sample from

(n)
This population then

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

P is not prime. So, here ring of integers (mod 6) is not an integral domain.
40.(A) Given that n is the number of elements in a field, and we know that the ring of modulo (Zp,
o -p) isafieldifandonlyifpaprime (p=2,3,5,7,9, ........ )
i.e. order of the field is a prime no.
but, if n =4k + 1 where k € N then
n=509, 13, ..... where 9 is not prime

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
= (X®>=1)p?>—2xyp +y>+1=0
which is quadratic in p.

.. Singular solution will be

B2-4A=0
= (-2xy)? = 4(x* = 1)(y> +1) = 0
= Ax%y? — AxPy% + Ay? — 4x* + 4 =0
= 4y? — 4x% = -4
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= xX2—-y?=1

42.(C) Here, given differentiation equation is

2
y:ZXd_y_i(ﬂ) ,X>0

3 dx 3x\dx
or, y:EP—iPZ p-
3  3x dx
or, iPZ—EXPer:O
3X 3

which is quadratic in P.

~. Singular solution is given B2—4 AC =0

S REE

= 4o 8Y _

9 3x
= 4x2 8y

9 3X

2
N X _2y

3 X

X3

= X3 = 6y or,y=€

43.(A) Here, given parabolas is
y? = 4a(x + a) .. (D)

Now, differentiating it w.r.t. X, we get

dy
2y—=4a
ydx
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or, y _2a ... (i
dx

Now, eliminating a from Egs. (i) and (ii), we get

dy Y’ d
yz(d—ij +2xyd—§(/—y2 =0

or, y?p?+ 2xP —y*=0
= yP2+2xP -y =0

which is self orthogonal as by putting
P= %, we get the same equation
as = 1 2 + 2xl -y=0

Y5 5 Y=

1 2x

= y'§+F—y:O
= y+2xP —yP?=0
= yP? —2xP -y =0

. The orthogonal trajectories of system of parabolas y? = 4a (x + a) is itself.
ie. y? = 4a(x + a)
44.(A) Here, itis given that the function f:n — Z defined by
f(n) _ nT—l when n is odd

-n/2, whenniseven

Letn,, n, (odd) € N then f(n,) = f(n,)

N n -1 _n -1
2 2
= n,=n,
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and n, n, (even) e N,

then f(n,) =f(n,)

n n
= e )
2 2
= n,=n,
.. fis one-one.

Again let t(odd) € Z, then

= n=2t+1
clearly n=2t+1eNVvteZz

and t(even) € Z, then

-n
f(nN)=t=—=t

= n=-2t

cleary n=-2tgNvteZ

.. fis not onto

.. Hence, f is one-one but not onto.

45.(D) Here itis given that a, b are roots of the equation ax? + bx + ¢ = 0

a+b—9 =and aB:E
a a

_1-cos(ax* +bx+c)
lim 5
X—a (X—OL)
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Itisin % form

So, by L’Hospital’s rule

_(2ax+b)sin(ax® +bx +c)
Lim
X 2(x-a)

(2ax + b)2 cos(ax2 +bx + c) + 2asin(ax2 +bx + c)

= lim

X—a 2
- (2a0. + b)2
2
= a—z(Zoc +9jz
2
= %2[20(—(0L+B):|2 [ oc+[3—_—}
= o-py

46.(B) Here, it is given that

x*cosl/x, x=0
f(x):{ 0 x=0

is continuous at x =0

.. We have

Rlimf(0+h)=limh* cos}
a—0 h—0 h

=limh**h cosE
h—0 h

=0,If a-1=0i.e., a=1or a=0

Similarly,
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RLiLrgf(O—h) =0
and f0)=0
. f(x) is continuous at x =0, if a > 0
47. 3
g

i 273 37[(2/ 3)" +1]

e T o]

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

—0x
f(x, 0) = oe x>0 _
0 otherwise
. 1
and its mean = o
= 0= 1
2
E -x/2
so pdf f[x,}j = 2e x>0
0 otherwise

49. 2

1 |xe 2
- - 4e—X/2
2| _1
2 0
4
= — = 2
2
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50.(D) Let X and'Y be independent poisson variates with parameters A, and 2,
Then X +Y is also poisson variate with parameter A, + 2,

p(X=rnX+Y=n)

pIX =1 [ (X+Y =] Y =)

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

_ P(X=r)p(X=n-r) [since X, Y independent ]
p(X+Y=n)

e ()
rt (n-r)!
e—(k1+x2) (7\41 4 ?\12 )n
n!

n! oY a )
rn=r) A +2x, ) (A +2,

Wherepzk}rx g=1-p
1 2

Hence the conditional distribution of X given X + Y = n is a binomial distribution with

}\'1

parameters nand p =
A+,

51.(C) Regrssion equation of X on X + Y is given by

GX

(x+y—x+y)

=X +r
Gx+y

Since X follows Poisson distribution with parameter 2., so mean X = A

SD=X= i
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Also X + Y follows Poisson distribution with parameter A, + 2,

Then mean = xl + kz

SDpfX+Y = A, +2,
and r is correlation coefficient between X and X + Y is given by

Cov(x,x+Y)

chx+y

Cov(x, X)+cov(xy)

chx+y

Since X, Y are independent

= Cov(x,y)=0
C 1
- (= ov(X, X)
0,0

X X+y

now Cov(x, X) = E(x*) — (E(x))?

M

NN

SOr=

. A A
=  regression =}, + L L (X +y(, +2,))
NN IETRN YT
=)\, + My (x+y)— M
oo +2, A+,
}\’1
= (x+y)
A+ A,
Hence the answer.
52. 2
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Since f(z) = cosz _3hz
z

to find zeros of f(z) put f(z) = 0

sinz
= cosz—-——-==0
yA

so z =0 is a zero of f(z) of order 2

53. 3

g(z)  sinhz
zf(z) ~ zcosz—sinz

To find poleszcosz—-sinz=0

2 7 z3

- [ 2.7 . } {_ ....... }:o
21 4l 3!

- s[1 17 s[1, 17
31 2 5! 41

= 92) have pole at z = 0 of order 3

zf(2)

2 2
54.(A) Given Y4+ %Y g
oX oy

it is a Laplace eq. of two dimensional let its’s sol. is

(1)
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U(x, y) = X(x) Y(y) -(2)

then from (1) and (2)

Since L.H.S and R.H.S. both are independent to each other then each equal to same

constant say A2 then

‘;1)2( = 22X(X) .3
and 9 =_j2yqy) (4)

dy
sol. of (3) X(x) = C,coshix + C,sinhix ...(5)
sol. of (4) Y(y) = d,coshry +d,sinLy ...(6)
Now using the boundary conditions.

u(x,0)=0 = X(x) Y(0)=0 = Y(0)=0 [ X(x) = O]

u(x, ©)y =0 = X(X) Y(r) =0 = Y(n)=0 [ X(x) = O]

u@©,Y)=0 = X() Y(y)=0 = X(0)=0 [Y(y)=0]
if Y(0O)=0 = d =0
if Y(r) =0 = d,sinin =0

= d,#0 sinkn=0
AT =Nmw
A=n
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So Y, (y)=d,sin ny| ..(7)
again X0)=0= C, =0

So, [X,(x)=C, sinhnx| [A =n]
Hence U_(x,y) =X (XY ()

U, (x,y) = C_sinhnx.d_sinny

So, U,(xy)= nZ:‘un(x,y)

= ian sinhnxsinny [a,=c.d ]

o1

—nXx

55.(C) Since u (x,y) = Zan%sinny
n

takingn=1

a-(e _Ze_ j siny = u(xy)

u(x,y) = %(ex +e7X)siny

ux(n, y) = g(e’T +e ")siny = siny

Hence [C] is correct option.

56.(A) By the alligation rule, we find that wine containing 30% of spirit and wine containing 12%

spirit should be mixed in the ration 1: 2 to produce a mixture containing 18% spirit.
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This means that 1/3 of the butt of sherry was left; in other words, the butler drew out 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+47) _ 199

Required average =

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

. Missing number = 24? = 576.

= — =398
5 5

59.(C) Patternis.3,3.,1.5.1,1.5.15.15,2.25.2, ...

.. Missing number = 120.6 = 720.

60.(D) The meaning of Voracious is excessively greedy and grasping and the word ravenous

provides the same meaning. So the synonym of Voracious is ravenous.

61.(C) The meaning of Abortive is Failing to accomplish an intended result and the word

unsuccessful provides the same meaning. So the synonym of abortive is unsuccessful.

62.(C) Fragile 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.

65.(C) Antonym of Coincidence is incidence.
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