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Subject: APPLIED MATHEMATICS

Subject Code No.: 15

Full Marks: 200

Question Booklet Series: A

Answer all the questions. Each question has the same weightage.

Read the following instructions carefully before you start answering.

INSTRUCTIONS

1" The question Booklet is printed in four Series e.g.(A), (B), (C) and (D). The candidate has to indicate
the Series of the question booklet in the space provided in the OMR Answer Sheet . For example, if
the candidate gets Series (A) booklet, he / she has to indicate on the front side of the OMR Answer Sheet
with Black ink ball point pen only as indicated below.

o@co
2. There are 50 questions inside this question booklet. lmmediately after you have been instructed to open

this question booklet, ensure that any page / question is not missing / not printed / torn /repeated. In case
you find any defect anywhere in the question booklet, immediately get it replaced bythe Invigilator.

3. Each question carries 4 marks. 1(one) mark will be deducted for each wrong answer(negative marking).

4. Write your Form No and put signature in the space provided.

5. Before answering, write down the necessary information on the OMRAnswer Sheet as per yourApplication
Form andAdmit Card in the specific space provided

6. With each question you will find 4 possible answers marked by the letters A, B, C & D. Read each question
carefully and find out which answer, according to you, is correct / most appropriate / best. Indicate your
answer by darkening the appropriate circle completely in the OMR Answer Sheet corresponding to the
question. For marking answers, use black ink ball pen only. lf 'B' is the correct answer in a case, mark as
below:

@oc@
7. Do notfold or make any stray marks on the OMRAnswer Sheet.

8. You can use the blank space of the last page for rough work. Do not tear it off from the Question Booklet.

9. Afterthe examination has been over, you must submit OMRAnswer Sheet to the Invigilator.

t O. OMR Answer Sheet is designed for computer evaluation. lf you do not follow the instructions given above
and shown in the OMR Answer Sheet, it may make evaluation by computer difficult. Any resultant loss to
the candidate on the above account shall be of the candidate only.

11. No candidate shall be allowed to use Mobile phone. Log tables or Calculator of any description in the
examination hall / room.
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1' The second central moment of the Binomial distribution B(1,]) is t'

(A)r (B)1 (c)i 1o)*

2.If Lx = 30,Ly:42,2*y=t99,Zx' = LB4,>,!2 = 318 and n = 6, then the regression coefficient
brn is

(A) -0.36 (B) -0.46 (C) 0.26 (D) 0.38

3. A regression model is used to express a variable Y as a function of another variable X. This implies that

(A) there is a causal relationship between X and Y.
(B) a value of X may be used to estimate a value of Y !.
(C) a value of X exactly determine a value of Y
(D) there is no causal relationship between X and Y

4.LetX be a non-negative integer valued random variable with E(X; : l.Then the value of XLr P[X > i] is
(A) 0 (B) 2 (C) I (D) none of these

5.Let V be the volume of a region bounded by a smooth closed surface S. Let i denotes the position vector

and fi denotes the outward unit normal to S. Then the integral lf . n aS equals to
;

(A)zv (B) sr/ (c) 3rl (D) 4v

6' Th" area of a parallelogram having diagonals 3i + i -Zn a"a i 4i + 4k is

<-td (B) s\tr sq. unit (C) 10\tr sq. unit 1p) T sq. unit(A); sq. unit

7. For a second order tensor field T, div (curl Z) is equal to

(A) div (div | (B) curl (div /) (C) curl (div Z) (D) div (div 7n)

8. The binary representation of (37.65625)1s is

(A) (100101.10101)2 (B) (100101.01010)2
(c) (110010.10101)2 (D) (100101.10001)2

9. Magnetic Tape is a
(A) Random access medium (B) a parallel access medium
(C) universal access medium (D) serial access medium

10. dx . dv
The critical point of the system i:-O*- 

y ffid h: r-2yit un

(A) asymptotically stable node (B) unstable node
(C) asymptotically stable spiral (D) unstable spiral

11. The logistic model is

( )#:-rx @#:rx-ax2 e#=ys-xt, (D)noneofthese

12, A square matrix A is orthogonally diagonalizable
(A) iff / is symmetric (B) if A is symmetric
(C) iff A is skew symmetric (D) if A is skew symmetric
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13.Let 7 be the vector space of all real polynomialsp(x).Let D and T be the linear mappings of V toV
defined ay o(p(x)) = fta@), p(x) eV andr(p@)) = ff pG) dt, p(x) e 7. The null space of T o D

is

14-Let T be the linear operator on IRz which is represented in the standard ordered basis by the matrix A =

t? -ot].tn" characteristic values ofA are

(A)iand-i (B) l and -l (C) 0 and 0 (D) none of these

15'Th" solution of the differential equation tanx dy - tany d.x = O,given that y =:when x : 1,"\s

(A) the subspace of all constant polynomials
(C) the subspace of all zero polynomials

(A) lsinYl = V2lsinxl
(C) lsinyl = {;sinxl,J2'

(B) the subspace of all polynomials
(D) none of these

(B) siny = V2lsinxl
. 1,(l-Jl SlnY : ---= ISln.X I" ,lz

Q# = 3rtano

16.At each point (r,0) the trigonometrical tangent of the angle between the radius vector and the tangent is
.L

equal to i of the trigonometrical tangent of the vectorial angle. The differential equation of the curyes

determined by the above condition is

(Nr#- 1t"ng (B)#=rtan1 @#-lrtano
17 -Let l: IRa + P3 be a linear transformation defined as

L(x1,x2,x3,xa) : xr * (xt - xr)t * (xt - xz)t3. Dimension of Kernal of L is
(A) one (B) two (C) three (D) four

18.With standard notations, the partial differential equation of the family of spheres of radius 3 with centres
on the plane y - 76 is
(A) (x - y)2(p2 + q2 + 1) = 9(p - q)2
(C) (x - y)'(p' + q' + 7) = 9(p + q)2

l9.Consider a system of forces Ft, Fz, Fs. ... acting on a rigid body at the respective points Pt, Pz, Ps, ...
defined by the respective position vectors rr, 12, rb... etc. The necessary and sufficient conditions for the
static equilibrium of a rigid body are that the resultant force-couple system becomes zero such that
(A)XFi = 0 and Lrix Fr:0 (B) Fi = 0andZrix Fi = 0
(C)XFi = 0andrixFi:Q (D)Noneofthese

20.The center of pressure of a square lamina immersed in a fluid with one vertex in the surface and the
diasonal vertical divides in the ratio:
(A) 7:3 (B) 7:5 (C) 3:s (D) 7:7

2 1 . If u and v (+ 0) are complex conjugate of each other, then

( ) Ymust be a real number
v

(C) u'- y2 must be a real number

t) stnz,a .--'The value of )gg(;)z is

(A) Does not exist 
ig) e*

(B) (x + y)t(pt * q' - 7) = 9(p - q)2
(D) (x + y)'(pt + q' + 1) = 9(p - q)2

(B) u'+ y2 must be a real number

(D) None of these.

1

(c) e-;

23'The exact value of ,l], l2xldx can be numerically computed rn,ith spacing ft: I using
(A) Trapezoidal rule (B) Simpson,s I rule (C) Both (A) & (B) (D) None of these.
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24. Maximum curvature of the parabolay - axz (a/0) exist at the point
(A) (0, a) (B) (a, 0) (C) (a, a) (D) (0, 0)

25'If the equation xy * z3x-2yz = 0 defineszas afunction oftwo independentvariablesxandy, andthe
partial derivatives exist, then the value of fi atthe point ( 1, 1 , 1) is

(^) -2 (B)2 (c) I (D) -1

26'The sequence {xn}fr=twhere xn = I * i* ...+ k- 2rlnis
(A) decreasing (B) increasing (c) constant (D) oscillating

2T.Consider differentiable functions /:lR + lR with the property that for all a,b € lR, we havp. /(b) -
f (a) = (b - a)f'(+). Then which of the following statement is true?

(A) Every such / is a polynomial of degree less than or equal to 2
(B) There exist such a function / which is a polynomial of degree bigger than 2
(C) There exist such a function / which is not a polynomial

(D) Every such / satisfies the conditio 
" f (n ='ryfor all a, b e IR.

'8' L"t/: (0, co) -r lR be defined bv f @) = "nf". Then / is

(A) bounded and unifonnly continuous (B) bounded but not uniformly continuous
(C) not bounded but uniformly continuous (D) not bounded and not uniformly continuous

29. Consider functions /: IR -+ IR with the property that lf (x) - f @l < 432I lx - yl for all real numbers
x,y.Then which of the following statement is true?
(A) / is always differentiable

(B) There exist at least one such / that is continuous and such that lima-+- # : *
(C) There exist at least one such / that is continuous, but is non-differentiable at exactly 2018 points and

satisfies limr-r-# = 20IB
(D) It is not possible to find a sequence {x"}i=t of real numbers such that lirn4-- xn = @ and further

satisfl,ing lgg t# I < 10000

30'L.ta = {f[rfr tcli:0,7, 2,3 or +} c IR. Then

(A) A is a finite set
(B) A is countably infinite
(C),4 is uncountable but does not contain an open interval
(D),4 contains an open interval

31. lf p = (xt,yr) and Q = (xz,y2) are arbitrary points in the plane define the metric

d(P,Q) = max{lx1 -xzl,lyt-yzl}. Let , = (r,}) and ^S = [0,1] x [0,1]. Which of the following
statement is true?
(A)Theredoesnotexistanypoint Q € S such thatd(P,0) = min{d(P,X): X e S}
(B) There exists auniquepoint Q C S such thatd(P,Q) = min{d(P,X) ' X e S}
(C) There exist infinitelymanypoints Q e S suchthat d(P,Q) = min{d(P,X), X e S}
(D) None of the above.

32'L"t,4 be the set of all continuous functions f :1o,7] --> [0, oc) satisffing the condition: ff 71t1at > f (x)
for all x € [0,1]. Then which of the following statement is true?

(A),4 has cardinality I (B).4 has cardinality 2 (c),4 is infinite (D) A is empty
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33. Consider the following four sets of maps
(i) UrZ + Q:/ is bijective and increasing]
(ii) {/: Z -+ Q:/ is onto and increasing}
(iii) {/: V, --+ Q:/ is bijective and satisfies that Yn < 0, f (n) > 0}
(iv) {/: V, + Q:/ is onto and decreasing}
How many of these sets are empty?

(A) 0 (B) 1 (c)2 (D) 3

34'Let f ,l-n,z] + IR be a continuous 2r-periodic function whose Fourier series is given by

lff=r(apco skt + b ystnkt).
Let for each n € N, /,"(t) = + + [t=t(ancoskt + bpsinkt) and let /6 denote the constant nrfution f.
Which of the following statement is true?

(A) f" -+ / uniformly on [-2,n]
(B) If o,. ='#, then o,, -+ / uniformly on f-n,nl
Q) I:,\f"(x) - f (x)lzdx -+ o as ?? -+ @

(D) None of the above.

35. Which of the following statement is true?
(A) The sequence of functions {/r} defined by f"(x) : xn(L - x), is not uniformly convergent on the

interval [0,1].
(B) The sequence of functions {/r} defined by fn@) = n log(1 ++),is uniformly convergent on IR.

(C) The series Xfr=r Z" ti.t4; is uniformly convergent on the interval ]1, *[ .

(D) None of the above.

AO,t-

The basis matrix of the svstem (l '-

(A) (1 ,:r) rn) (| ?)

37.The value of the following 2 x 2 game
Player A

Player B (:- 
-tr) 

is

,il(i;) = G) ,.

(q(? l)

(B): (C)1

@(1 

"')

(");(A):

38. The solut

is x11 : 24, x14 = 3, X21 = 7,

solution is
(A) non-degenerate and unique
(C) degenerate and not unique

xz2 = 24, x4 = 2, xzs = 23 and xqq = t7 ' The nature of this

, (B) degenerate and unique
(D) non-degenerate and not unique

ion of the fo ra em

D7 D2 Ds D4 Ai

o7 4 2 -1 4.1

o2 J 0 2 A aa
JJ

o3 5
a
J 4 5 23

o4 aJ 5 4 a T7

bj 31 24 25 20
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39' The equation of the common tangent between the circle x2 + y2 = 4x andthe parabola !2 = 4x is
(A)Y=x+c (B)y = o (C)x = 0 (D)Y = x

40. The angle at which the axes are to be rotated so that the equation xl3 + y + 6 = 0 may be reduced to the
formx=3is
(N: (B); (D):

41. The projection of the line segment, joining the points (3, 3, 5) and (5, 4, 3), on the straight line, joining the
points (2,-t,4) and (0,1,5), is

(A);

QT

(q -:(B) - 11

(B) r:

L
(D) 

5

(D)1
"72

a2.The equations of the generators of the hyperboloid x2 - y2 = 2z passing through the point (5,3,'$) are

(A)x+!:4ottd x-y="8
(C)x-!=4and x+Y-"8

43. The equation axz + by' = 2cz, c # 0 represents
(A) an ellipsoid
(C) an elliptic cylinder

(A) A is true only
(C) Both A and B are true

(B)x+!=Band x-y:;
(D)x-!=Band x+y=";

(B) an elliptic paraboloid
(D) a hyperbolic cylinder

(B) B is true only
(D) Both A and B are false

4'lf o, f, ybetherootsoftheequationx3 tpx * q = 0,q + Othevalueof X*is- lt+v
(A) p (B) q (c) pq (o);

45' The number of elements of the cyclic group of order 6 can be used as generators of the group are
(A) 3 (B) 1 (c)2 (D) 4

46. Statement A: Every homomorphic image of a cyclic group is cyclic.
Statement B: Every isomorphic image of a cyclic group is cyclic.

47. If the radial and transverse velocities of a particle are always proportional to each other, then the equation
to the path represents the nature
(A) Circle (B) Spiral (C) Ellipse (D) Parabola

48. A cubic tank is completely filled with water. What will be the ratio of the hydrostatic force exerted on the
base and on any one ofthe vertical side?
(A) 1:l (B) 2:l (C) 1:2 (D)3:2

49. The nine digits L,2, ...,9 are arranged in random order to form a nine digit number. The probability that 1,

2 and 3 appears as neighbors in the order mentioned is

(A) a
"27 (c);

50. A sales man has 800/o chance of making a sale to each customer. The behavior of successive customers is
assumed to be independent. If two customers X and Y enter the shop, the probability that the sales man
will rnake a sale is

A,(A);


