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INSTRUCTIONS TO CANDIDATES

Read the following instructions carefully before answering the questions :-

1.

IMMEDIATELY AFTER THE COMMENCEMENT OF THE EXAMINATION, YOU SHOULD
CHECK THAT THIS TEST BOOKLET DOES NOT HAVE ANY UNPRINTED OR TORN OR
MISSING PAGES OR ITEMS ETC. IF 8O, GET IT REPLACED BY A COMPLETE TEST
BOOKLET.

Please note that it is the candidate's responsibility to fill in the Roll Number and Test Booklet Serial
Number carefully and without any omission or discrepancy at the appropriate places in the OMR
ANSWER SHEET.

Use only Black Ball Point Pen to fill the OMR sheet
Do not write anything else on the OMR Answer Sheet except the required information.

This Test Booklet contains 3 Sections. Section A is of Multiple choice Question i.e. 100
items to be marked in OMR Sheet. Section B is Short Answer type Questions. Section C is
Long Answer/ Essay type Questions, which has to be written in Seperate Answer Sheet
provided.

All items from Q.1 to Q. 100 carries 2 marks each.

Before you proceed to mark in the Answer Sheet (OMR), you have to fill in some particulars in the
Answer Sheet (OMR) as per given instructions.

After you have completed filling in all your responses on the Answer Sheet (OMR) and the examination
has concluded, you should hand over the Answer Sheet (OMR) and the Seperate conventional Answer
sheet to the Invigilator only . You are permitted to take away with you the Test Booklet.

Marking Scheme

There will be negative marking for wrong answers marked by a candidate in the objective
type question papers.
()  Thereare four alternatives for the answer to every question. For each question for which a wrong

answer has becn given by the candidate, one-third of the marks assigned to that question will be
deducted as penalty.

() Ifacandidate gives more than one answer, it will be treated as a wrong answer even if one of the
given answers happens to be correct and there will be same penalty as above to the question.

(i) Ifaquestionis left blank. i.e., no answer is given by the candidate, there will be no penalty for that
question.

DO NOT OPEN THIS TEST BOOKLET UNTILYOU ARE ASKED TO DO SO )




Section A (Multiple Choice Question)
1 Consider the function f(x,y) = 5 — 4sinx + y*for 0<x <2 and y€R. The set of

critical points of f(x,y) consists of

(A) a point of local maximum and a point of local minimum

(B) a point of local maximum and a saddle point

(©) a point of local maximum , a point of local minimum and a saddle point
(D) a point of local minimum and a saddle point

2. Let @:R-R be a differentiable fumction such that ¢ is strictly increasing with p(1)=0.

Let and g denote the minimum and maximum values of @(x) on the interval [2, 3],
respectively. Then which of the following is TRUE?

) B=@) ®) a=9¢(25)
©) B=(25) @ =@
3. iy, = Efey siniE + 3.5) is cqual to
ENES B) 3
©% o)

4. Let f,(x), f2(x), g, (x) and g,(x) be differentiable functions onR. Let F(x) =

A flx) - A R -
g: @) 922 (x)l be the determinant of the matrix [gi () 922 (x)l Then F'(x) is equal to

L) a'()
f2 (x)  g2(x)

fix) 9,'x)
f(x) g2 (x)

hx) g1(x)

L) &)
) g1(x)  ga(x) b

@) )
a1(x)  g2(x)

@ L)

(B)

‘ @ a0l rw 6@
o o
5. Kf(x)= [(1 - x) (px1++q§: :;: ; gsatisﬁes the assumptions of Rolle’s Theorem
in the interval [-1,1], then the ordered pair (p, q) is
(A) @-1) (B) (2-1)
© zD D @

i ——— S




10.

1 (4x-12)"

The interval of convergence of the power series 37, e is

né+1
5
(A) %s.r{l‘; (B) z—sx<%
(©) l}s:rs% (D) %sxs'-:-
Let f(x,) = gy for(x.y) # (0,0).Then
(A)% and f are bounded (B):Tf is bounded and £ is unbounded
(c)% is unbounded and f is bounded {D)% and f are unbounded

Let S be an infinite subset of R such that §\ {@} is compact for some & €S. Then which of
the following is TRUE?

(A) § isaconnected set

(B) S contains no limit points

(C) S is a union of open intervals

(D) Every sequence in § has a subsequence converging to an element in §.

Let < @y < by for n = 1,define anyy = /anb, and byyy =222 Then which of the
following is NOT TRUE?
(A) Both {aa} and {bx} converge, but the limits are not equal.
(B) Both {aa} and {bn} converge, but the limits are cqual.
(C) {bn} is a decreasing sequence
(D) {an} is an increasing sequence
d!

A particular integral of the differential equation =% — 2% = e sinx is

(A)‘—:E- (3cosx — 2sinx)
(B) '::r (3cosx — 2sinx)
(C)z:-i (2cosx + sinx)

ot
(D)-s— (2cosx — sinx)

. Let y(x) be the solution of differential equation (xy + y + e ™ )dx + (x + e ™ )dy =0
satisfying y(0) = 1. Then y(—1) s equal to

A 5 ®) =
© = D) 0
4




13,

14,

15.

16.

17.

Let f:R2—R be a function. Then which of the following statement is TRUE?

(A) Iffis differentiable at (0,0), then all directional derivatives of f exist at (0,0)
(B) Ifall directional derivatives of f exist at (0,0) then f is differentiable at (0.0)

(C) Ifall directional derivatives of f exist at (0,0) then f is continuous at (0,0)

: &z O af . . . .
(D) Ifall the partial denvatwessi- and é exist and are continuous in a disc centered at

(0, 0), then f is not differentiable at (0,0).

If X and Y are n x n matrices with real entries, then which of the following is FALSE?

(A) If P-1XP is diagonal for scme real invertible matrix P, then there exist a basis for R V
consisting of eigenvector of X.

(B) If X is diagonal with distinct diagonal entries and XY=YX, then Y is also diagonal
(C) If X2 is diagonal then x is diagonal
(D) If x is diagonal and XY=YX for all Y, then X=AI for some A ER

A random sample of size n is chosen from a population with probability density function
1

—Z—e‘(“"’, x20
fx.0)=1%
~et-8) x<@8
2
Then the maximum likelihood estimation of g is the
(A) Mean of the sample (B) Standard deviation of the sample
(C) Median of the sample (D) Maximum of the sample

Let {Xn} be a sequence of independent random variables with

p(Xy = n*) = p(X, = —n%) =%
The sequence {Xn} obeys the weak law of large number if
(Aa <3 (B)a=3 €) ;<as1  (D)a<i
Let A1,2,A43 ...,An be n independent events which the probability of occurrence of the
event A(given by P(A)) = 1 —:1,-. a>1, i=12,..,n Thenthe probability that at

least one of the events occurs is

1 1 1 1
A 1 - " B n C '—u 1 — —
(A) i) (B) gL © - D)1-=
Let P(X=n) = ;27:-;3-)- , where A an appropriate constant is. Then E(X) is
(A2 1+1 (B)A (©)w (D) 24
5




18.

19.

20.

21.

22,

There are two identical locks, with two identical keys, and the keys are among the six
different ones which a person carries in his pocket. In a hurry he drops one key somewhere

then the probability that the locks can still be opened by drawing one key at random is equal

to

(A): (®) > ©3 (D)5

The random variable X has at t-distribution with y degrees of freedom. Then the probability

distribution of X2 is

(A) Chi-square distribution with | degree of freedom
(B) Chi-square distribution with y degrees of freedom
(C) F-distribution with (1,u) degree of freedom

(D) F-distribution with (v,1) degree of freedom

The possible set of eigen values of 4x4 skew symmetric orthogonal real matrix is
(AN £i} (B) {£i£1) (©) {1} (D) {0, %}

The coefficient of (z—m)? in the Taylor series expansion of
sinz

() = {:, ifz#n
-1, ifz=nm

around g is
(W3 B)F ©3 D)7
Consider the linear programming problem:
Maximize x + -:- y
Subject to

2x+3y <16,

x+4y <18,

x 20,20

If S denotes the set of all solutions of the above problems, then
(A) Sisempty

(B) S isa singleton

(C) Sisa line segment

(D) S has positive area

| I



23.

24,

25.

26.

27.

28.

The probability that A happens is 1/3. The odds against happening of A are

(A) 21 (B) 23
(C) 3:2 (Dy 52

The probability that A passes a test is 2/3 and the probability that B passes the same test is
3/5. The probability that only one of them passes is

(A) 2/5 (B) 4/15
(C) 215 (D) 715

The general solution to the ordinary differential equation x2 % Fxy(ax2-2)y=0

in terms of Bessel’s functions [n(x) is

(A) p(x)=CJ;5(2x)+ Cod_;,4(2x)

B)  w(x)=CJy0(x) +CoJ_5,0(x)

(O y(x)=CuJy:(x)+CoJ 5,5(x)

(D)  y(x)=CJy,0(2x) + CJ 5,,0(2x)

Let M be an invertible Hermitian matrix and let x,€R be such that x2 <4y. Then
(A) Both M2+xM+yl and M?—xM+yl are singular

(B) M2+4+xM+yl singular but M2—xM+yl is non-singular

(C) M2+xM+yl non-singular but M2—xM+yl is singular

(D) Both M2+xM+yl and M? —xM+yl are non-singular

Let M be a 3x3 matrix and suppose that |, 2 and 3 are the eigen values of M. If
M1= ”TI -M+ %.'3 for some scalar @ #0, then a is equal to
(A) 9 B 4 (© 6 (D) 8
The objective function of a linear programming model is given as:
Maximize z = x|+ 2 x2
Subject to
X+ X2 < 59
xt+3x <9

What is the objective function value if (xi, x2) = (I, 1) is used as a possible solution.

(A) 3 (B) 5 ) 7 (D)  None of the above




29.

30.

31,

32.

33.

Following is an infeasible solution for the linear programming model given below:

Maximize z = x;+ 2x2

Subject to
Xi+x2<5,
X1+ 3x2<9

(A) (x1,x2)=(1,3)
(B) (x1,x2)=(3,1)
©€) (xnLx)=(,1)
(D) None of the above

Which if the following statement is not true for a graphical solution to a linear programming
model:

(A) In a minimization problem, the optimal solution improves if the objective function line
is brought closer to the origin

(B) A graphical solution method can solve any linear programming problem without any
restrictions on the number of decision variables involved

(C) Ina maximization problem, the value of objective function improves as we move away
from origin.

(D) None of the above

A linear programming model given below:

Maximize z = x)+ 2x3
Subject to

X+ XZE 5!
Xit3 x2<9

What is the objective function value if (xi, x2) = (3, 1) is used as a possible solution?

(A) 4 B) 5 © 7 (D) None of the above

In a problem with 2 decision variables, the 100% rule indicates that each coefficient can be
safely increased by without invalidating the current optimal
solution?

(A) 50%

(B) 50% of the allowable increase of that coefficient

(©) 100%

(D) 50% of the range of optimality

Resource-allocation problems typically have which of the following type of constraints
(A) >= (Benefit Constraint) (B)  <=(Resource Constraint)
(C) = (Fixed Requirement Constraint) (D)  All of the above




34.

36.

37.

38.

39.

Given the following two constraints, which solution is a feasible solution for a maximization
problem?

Constraint 1: 4 x;+ 32< 18,

Constraint 2: Xxi—X2< 3

(A) (x1,x2)=(1,5).

(B) (x1,x2)=(4,1).

(©) (x1,x2)=(4,0).

(D) (x1,x2)=(2,1).

i 1
Let A and B be two events such that P(A) = %Whule P(AorB)= i Let P(B) = P. For what
values of P are A and B independent?
(A) — and —

(B) —and -

A box has 6 black, 4 red, 2 white and 3 blue shirts. What is the probability that 2 red shirts
and 1 blue shirt get chosen during a random selection of 3 shirts from the box?

(A) 18/455
B) 715
(C) 7/435
(D) 7/2730

Tickets numbered 1 to 50 are mixed and one ticket is drawn at random. Find the probability
that the ticket drawn has a number which is a multiple of 4 or 7?7

(A) 9/25

(B) 9/50

(C) 18/25

(D) None of these

What is the possibility of having 53 Thursdays in a non-leap year?
(A) 6/

(B) 1/7

(C) 17365
(D) 53/365

If f:R =R is such that f(0) = 0 and |§; f(x)l < 5Vx.

We can conclude that (1) is in

(A) (5,6) B) [5,5]
(C) (-x,-5) U (5, x) (D) [4.4]




40.

41.

42.

43.

If A={(x,y):y = e*,x € R}and B={(x,y):y = e™*,x € R} then

(A) AnB =0

(B) AnB #@

(C) AUB =RXR
(D) None of these

The limit superior and limit inferior of (%L") are respectively equal to
(A) -1,-1
(B) L0
(© 0,0
(D) L1
1

The sequence (5, ), where s, =1 4+ % + §++m is
(A) Convergent

(B) Monotonic increasing

(C) Not Cauchy

{D) WNcne of these

For which real number t does the infinite series )" Lt ],- 4
n

(A) t>1/3

@) t>1/2

(C) t>1

(D) t>372

Let S Le an uncountable set and T be a set of those real number x such that (x=3§,+ §)NS
is uncountable then which of the statement is/are correct

i.  Tiscountable

ii. S-Tis countable

iii. 5NT is countable
(A) Only (i) and (ii)
(B) Only (ii) and (ii)
(Cj Only (i) and (iii)

(D) All arc correct




45,

46.

47.

48.

49.

50.

51.

If the sequence (a,) be defined by a; = 1 and a,,; = \/a, + 6 for n>1, then rlkl_r.x;noaﬂ

is equal to
(A)1
(B) 2
(C)3
(D) 4
(4x)12 45 |

lim is
,‘-2

x—0

24 11
[A] He [BJ }EE
(©) I—Il-e (D) oe

. i 2
The radius of convergence of the series Y-, Z™ is

(A)o (B) @
€1 (D)2
3 -1 0
The matrix |—=1 2 —=1]is
o -1 3

(A) Positive definite

(B) Non-negative definite but not positive definite
(C) Negative definite

(D) Neither negative definite nor positive definite

a b ¢ -Xx a -=p
LetA;=|x y z|,A,=|y =b q |.Then

p q r zZ —-c r
(A)A;=4; (B) 4;= 24,
(C)A;=-4; (D) 2A;= A,

Let A be a real 3 x 4 matrix of rank 2. Then the rank of AT A, where AT denotes the
transpose of A is

(A) Exactly 2
(B) Exactly 3
(C) At most 2 but not necessary 2
(D)Exactly 4

IfAisareal 5 x 5 matrix with trace 15 and if 2 and 3 are eigen values of A, each with
algebraic multiplicity 2, then the determinant of A is

(A) 0 (B) 24

(C) 120 (D) 180

11




52,

53

54,

55.

56.

A matrix has eigen values 1 and 4 with corresponding eigenvectors (1,—1)"and
(2,1)7, respectively. Then M is

w7 J ®[; 24

©fF of; 2}
1 1+i 2i

Let=[1—£ 3 4].Then
9 7+i —t

(A) M has purely imaginary eigen values

(B) M is not diagonalizable

(C) M has eigen values which are neither real nor purely imaginary
(D) M has only real eigen values.

The matrix of the quadratic form ax? + by? + c¢z? + 2hxy + 2gx + 2fy +c is

[a g h] [a h g]
Afh b f B)|b h f

g f c] g f ¢

[a h g [a h g]
©|lr b f |k b f

g f ¢ f g c
The system of equations

x+y+z=03x+6y+z=0,ax+2y+z=20

has infinitely many solutions the a is equal to

(A)7 (B)
©)3 (D) 4
An integrating factor for ydx — xdy = 0is

X ¥y
(A)5 (B)Z

1 1
GFr (D) ==
12
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57.

58.

59.

60.

61.

62,

63.

The value of [f, dxdy where Ris the rectangular region bounded between lines x =
0,x= 2,y=0,y=3is

(A)5 (B) 9
(€) 4 (D) 6

If# = xi + yj + zk and r = |7|, then divergence of% is

(A) 5 (B) 9

(€) 0 (D) 6

If f = x?yl — 2xzj + 2yzk, then V x (V x f) is

(A) (2x+2)1 (B) (2x+2)j

(C) (2x+2) k (D) None of these

Divergence theorem correlates:

(A) line integral and double integral

(B) line integral and surface integral

(C) volume integral and surface integral

(D) double integral and surface integral

Equation of the plane passing through the point (3, -3, 1) and parallel to the plane
2x+3y+5z+6=0is

(A)2x+3y+5z2+2=0 (B)2x+3y+5z—-2=10
(C)2x+3y+5z+3=0 (D)2x+3y+5z+4=0

Let A be the matrix of quadratic form (x —y + 2z)?. Then trace of A is

(A) 2 (B) 4

€ 6 (D) ©

Let T: R” = R7 be a linear transformation such that T2 = 0. Then the rank of T is
(A) <3 (B) >3

(C) =5 (D)=6




64.

65.

66.

67.

68.

69.

Laplace transform of e?*cos?t is

; S | §=2 1,1 5+2 |
A) 65+ (3—2)2+4} (B) }{;E W m] |
1.1 5 1.1 s=2
(C] E [; + (5_2)21,4} (D] E {; + 574-‘;

If f (x) can be expressible in the fourier series then, which of the following is not
true

(A) f(x) is periodic function

(B) f(x) has finite many discontinuities
(C) f(x) is single valued function

(D) f(x) is multiple valued function

If f(x) = e~ can be expressible in the interval (0, ), then the coefficients b, is
equal to

% —e-2n
Qb ®= '
(€) == (D) None of these '

If A4, A5,... An are eigenvalues of matrix A then determinant of A is

(A R B A+ s+t i,

@OV +2;+ 4 2 (D) VA12z ... Zn

If A and B are Hermitian matrices then which of the following is not true

(A) AB+BA is Hermitian (B) AB-BA is Skew Hermitian
(C)B?B is Hermitian (D) A+A? is Skew Hermitian

IfX = AY. Where A = é[_lj _11]: x = (x1,x2)" and y = (¥4, y,)7; then x,2 + x,2
transform to

(A) V2@ +y:%) (B) o1 — »2)°

(© ¥1® +y2* + y132 (D) ,* + ¥

14
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70.

71.

72.

73.

74.

75.

76.

The complete integralof (p + q)(z—xp—yq) = 1is

(A)z=ax+by+a+b (B)z +ax—by=—

o ki = S
©z=ax—by+— (D) z ax+by+a+b

. Pu , Fu_ .

The general solution OfEF+ e Ois
(Au=flx+iy)+g(x—1iy) Blu=flx+y)+g(x—y)
Oz=cf(x-1iy) (D) u=g(x+y)
The maximum value of P = 4x + 2y subjectto4x + 2y < 46, x + 3y < 24,x 2 0,
y = 0 occur at
(A) One point (B) Two point
(C) Four point (D) Infinite number of point

In a LPP, if the objective function is parallel to a constraint and the feasible region is
non empty, then the objective function may assume

(A) An unbounded solution (B) Unique optimal solution
(C) Multiple optimal solution (D) Any one of the above
The function f(x) = CTx +d is

(A) Convex (B) Concave

(C) Both convex and concave (D) Either convex and concave

The third central moment of the binomial distribution B(1 ,35) is

Wi OF
©5 D)5

IfX is a poisson random variate with mean 3, then P(]X — 3| < 1) will be
A)ze? (B) 3¢~?

©3e” (D) Ze3

15




77.  Let X be a normal random variable with mean zero and variance 9. If a = P(X = 3),
then

P(|X| < 3) equals
(A)a (B) 1-a
(C) 2a (D) 1-2a
78.  If A and B are independent events, P(A) = 0.5and P(AV B) = 0.6, then P(B) is
(A) 0.1 (B) 0.2
(€) 03 (D) 0.5
79. Iff= tan'f(i) then div (grad f) is equal to
(A)1 (B) -1
(WRY (D) 2
80. A necessary and sufficient condition that the line integral J‘C F .dR along C vanishes
is
(A) curlF =0 (B) divF = 0
(C) curlF # 0 (D) divF # 0
81. The work done by the force F =yzi +zxj + xyk in moving a particle from the point
(1, 1, 1) to the point (3, 3, 2) along the path C is
(A) 17 (B) 10
()0 (D) cannot be defined
82.Value of [ y’dx + x?dy, where c is the boundary of the square =1 < x,y < 1lis
(A) 4 (B)O
(€) 2(x+y) | (D) 4/3

83. The magnitude of the vector drawn perpendicular to the surface x2 + 2y* +22 =7
atthe point(1,-1,2)is

(A) 2/3 (B) 3/2
(3 (D)6

16



85.

86.

87.

88.

89.

90.

Value of I’ G) % 3 (%) is equal to

(&) Jn/2 (B) V2/x
(C) nv2 (D) None of these

Value of G 9 is equal to

(A)= T (B) 75 256

(€)= s (D) None of these

A unit vector perpendicular to the vectors —2i + 3] + kand 4i + 2f is

( A]—2!+31+I¢ 5 o l+3}+&
(©) %ﬁ (D) None of these

The value of hm %

(A) 0 (B) 1/2
(€)-1/2 (D) -2

Taylor’s expansion of the function f(x) = m;ls

(A) T2 (—1)"x*" ,~1 <x< 1 (B) T *" =1 <x <1

(C) T2 (—1)"x" ,—0 < x < ® (D) T2 o(—1)"x™ ,—1<x<1
The extreme value of (x)'/* is

(A)e ®) Q*

(C) (e)"/* : (D)1

If y? = P(x), a polynomial of degree 3, then 2— (y’ )equals
(A) P"(x) + P'(x) (B) P"(x) + P""(x)
(€) P (x)P(x) (D) Not of these




91.  The equation whose roots are the reciprocals of the roots of x* + px? + r = 0is
(A]x3+-]’;x2+§=o (B) §x3+§x+1=a
CQr+px’+1=0 D rx*+px+1=0

92, Ifthe roots of the equation x™ — 1 = Qare 1, a;, @z, ..., @y, then (1 — a;) (1 — a3) ...
(1 —ay,)isequalto
(A)O (B) 1
(C)n (D) n+1

93.  The solution of system of linear equations:x + 2y + 3z = 0,3x + 4y + 4z = 0,
7x+ 10y +12z=0is

(A)x=0,y=0,z=0 (B)x=1,y=1,z=1
(C)x=1,y=2,z=3 (D) None of these
I 1 1
94, The eigen values of matrix [1 1 1] are
i 1 I
(A)0,0,0 (B)0,0,1
(C)0,0,3 (D)1, 1,1
95. Two square matrices A and B are similar if
(A)A=B (B) B =P~1AP
QA =8B (D) A~! =B-!

96. If f(x) is continuous in the closed interval [a, b], differentiable in (a, b) and

f(a) = f(b), then there exists at least one value ¢ in (a, b) such that f (c) is equal to

(A)1 (B)-1
@2 (D) 0
97. IfA = fie(a,b), B = fr(a,b), C = fyy(a,b), then f(x, y) will have a maximum at
(a b) if
(A) fr=0,f,=0AC <B’andA <0 (B) f=0,f, = 0,AC = B’and A > 0
(C) fy=0.f, = 0,AC > B’and A > 0 (D) fr=0,f, =0,AC>B’and A< 0

18




98. Ifz = sin-1 22

x+y
(A)O (B)1/2
@1 (D) 2

dz oz .
then Sy Y318

99.  Laplace transform of t¥e ™% is

4 4l
&) (s+a)? (B) (s+a)’
4l 51
O D) G5
=
100. L el
(A) 1+sint (B) 1 —sint
(C) 1+ cost (D)1 —cost

Section B (Short Answer Question)
Instruction: Attempt any 10 questions in all. All questions carry equal marks.
Each question is of 5 marks.
1 If y = (sin~'x)?, show that (1 — x?)yps2 — (Zn + 1Dxynes — 0’y = 0.
2. In the Mean value theorem: f(x + h) = f(x) + hf (x + 6h), show that
6 =1/2for f(x) = ax? + bx + cin (0, 1).
3 If the system of linear equations
ax+by+cz=0,bx+cy+az=0,cx+ay+bz=0

has non-trivial solution, showthata+ b +c=0ora=b =c.

=7 & &
4, Reduce the matrix A = ’ T @ ZZ] to the diagonal form.
-1 =1 0

5. Solve the linear partial differential equation: (x? — y? — z%)p + 2xyq = 2xz

d, : o .
wherep = :—; andq = 5; are first order partial derivatives, respectively.




10.

11.

12.

13

14.

Find the curves on which the functional f; [(y')z + 12xy] dx with y(0) = 0

and y(1) = 1 can be extremised.

1 1 1

Discuss the convergence of the series: 1 — BYA~ A

Find the values of ‘a’ and ‘b’ such thatlinémLxs)-“—‘-‘E = 1.
X—

P =xi+ vi Al = e ) & =
If# = xi+ yj + zk, |f] = rand # = -, then show that grad (r) ==

Evaluate the line integral of # = x? — 2yj + z?k over the straight line path
from (-1, 2, 3) to (2, 3, 5).

A bag contains 4 red and 3 black balls. A second bag contains 2 red and 4 black balls,
One bag is selected at random. From the selected bag one ball is drawn. Find the
probability that the ball drawn is red.

The joint probability mass function of (x, y) is given by

p(x,y) = K(3x + 5y), x = 1,2,3; y = 0, 1,2. Find the marginal distributions of X.

Using graphical method, solve the following linear programming problem

Maximize Z = 2x; + 3x;
Subject to

X —=x<2,x+x;24

Xpx;20
Write the dual of the following linear programming problem
Maximize Z = 4x; + 9x; + 2x;

Subjectto 2x; + 3x; + 2x3 < 73x; — 2x; + 4x3=5

X1, X2, X3 =20

20




r—fi

Section C (Long Answer Question)

Instruction: Attempt any two questions in all. All questions carry equal marks.
Each question is of 25 marks.

1. Prove that

() B(m,1/2)=2""""p(m,m)

(i) T(mr(m+1/2)= ?‘,’,,i, [(2m), hence evaluate TG)IG).

2 1 1
2. Find the Eigen values and Eigenvectors of the matrix A= [0 1 0].
1 12
3. Evaluate [ £ Ndswhere F = 2x?yl — y?] + 4x2* k and S is the closed

surface of the region in the first octant bounded by the cylinder yl+22=9
and the planesx = 0,x =2,y = Oandz = 0.
4. Solve the second order non-linear partial differential equation

(x—y)xr—xs—ys+yt) = x+y)p—q)

¥z
axdy’

#?z , _ 0z _
where-axe.t-a}_zands-




