7a Teachingninja.in

W Latest Govt Job updates
* Private Job updates
* Free Mock tests available

Visit - teachingninja.in

3@ Teachingninja.in



OPSC PGT

Previous Year Paper
2017 (Mathematics)

3@ Teachingninja.in



| [DO NOT OPEN THIS T EST BOOKLET UNTIL YOU ARE ASKED TO DO SO] |

Test Bookiet Senes | : - T.B.C.: PGT - 6117
TEST BOOKLET AR
: : Serial No. "’
PART-B | Herial -_,_Hwe%ﬁ
(MATHEMATICS) ' | ' B
[Fime Allowed : 2 Hours ) S (Maximum Marks : 100)

INSTRUCTIONS TO CANDIRATES

1. IMMEDIATELY AFTER THE: COMMENCEMENT OF THE EXAMINATION, YOU SHOULD®
CHECK THAT THIS TEST BOOKLET DOES NOT HAVE'ANY UNPRINTED OR TORN OR MISSING L
PAGES OR ITEMS ETC. IF 80O, GET IT REPLACED BY A COMPLETE TEST
BOOKLET OF THE SAME SERIES ISSUED TO YOU. ' A

ENCODE CLEARLY THE TEST BOOKLET SERIES A, B, C OR ID, AS THE CASE MAY BE, IN THE
APPROPRIATE PLACE IN THEANSWER SHEET USING BALL POINT PEN (BLUE OR BLACK). " -

3. You have to enter your Roll No..on the Test Booklet ' ' '
. in the Box provided alongside. DO NOT write
anything eise on the Test Booklet.

4. YOU.ARE REQUIRED TO FILL UP & DARKEN ROLL NOC,, TEST BOOKLET / QUESTION
BOOKLET SERIES IN THE ANSWER SHEET AS WELL AS FILL UP TEST BOOKLET /
QUESTION BEOOKLET SERIES AND SERIAL NO. AND ANSWER SHEET SERIAL NO, IN THE
ATTENDANGE SHEET CAREFULLY. WRONGLY FILLED UP ANSWER SHEETSARELIABLEFOR
REJECTION AT THE RISK OF THE CANDIDATE -

5. This Test Booklet contains 100 items (questzth). Each item (question) ccfnprises four. .
responses (answers). You have to select the correct response (answer) which you want '
to mark (darken) on the Answer Sheet. In case, you feel that there is more than one correct
response (answer), yourshould mark (darken) the response (answer) which you consider
the best. In any case, choose ONLY ONE response (answer) for each item {question).

‘8. " You have to mark (darken) afl your responses (answers) ONLY on the separate Answer
" Sheet provided by using BALL POINT PEN (BLUE OR BLACK). See mstructlons in the Answer
Sheet. .

7. All items (questions) carry equal marks. AI! ite_ms (questions) are compulsory. Your fotal
‘marks. will depend only on the nurber of correct responses (answers) marked by you in
the Answer Sheet. There will no negative markings for wrong answers.

8. Before you proceed to mark (darken) in the Answer Sheet the responses to various iterns
(questions) in the Test Booklet, you have to fill in some particulars in the Answer Sheet as
per the instructions sent to you with your Admission Certificate.

9. Afteryou have completed f illing irt all your responses (answers) on the Answer Sheet and after -
conclusion of the examination, you should hand over to the Invigilator the Answer Sheetissued
to you. You are allowed to take with you the candidate’s copy / second page of the Answer
Sheet along with the Test Booklet, after completion of the examination, for your reference.

10. Sheets for rough work are appended in the Test Booklet at the end.
[DO NOT OPEN THIS TEST BOOKLET UNTIL YOU ARE ASKED TO DO SO] -
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2,

. The set of non-zero complex
~ . numbersforma grbu'p under:

" (A) Addition

(B) Multiplication

(C) Addition as well as muitiplica-
tion |
(D) .Néne of the above

If S Is & subset of the finite group G
under rultiplication, then"S Is a
subgroup of G if and only if S is
nonempty and &, b e S implies that :

(A) ahe S

.(B) ab=1
':(Q)-ab“1eS

. @ ababes

The set of integers is a group under

"' *addition. The number of its elements

of finite orderare :

(A None
~ (B) - Infinite

- © 1

QS -BAB

: D) 2

~ Anideal P is a prime ideal, if

(A) Order of P is prime

By abeP=>abeP
\.('G) abe P=>(a,b)e1 -
(D) abe P eitheracPorbe P

S (2)

M is a maximal ideal of the

- commutative ring R if and only if :

(A) R/Misanormal subgroup

B) RnMisanideal
{C) R/Misafield

(D) R~ Mis aproperideal

X241 is the minimal polynomial of i

over:
(A) Field R as well as Q

" (B) FieldQonly
-{C) Field of complex numbers only

(D) Neither RnorQ

If fe F[X]and dégree of fis n, then
f has a splitting field K over F with :

A [K:F]<nl
® [K:Fl<n

(C) [K:Flsnl
D) [K:F]<n

The‘ number of primes not exceeding
x, for indefinitely large x, can be

. a_pproximated by :
X

(A logx

. expx

® o

' COX X

© — .
-coshx

@ —

_Contd.
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9. Forintegers a,b &m, a=b(mod m)
= f(a) = f(b) (Mod m), when f() is :
“(A) " Afunction over set of ihtegers
¥ (B).- Apolynomial-" ' |
(C) A polynomial with integer
coefficients - -

(D) Acontinuous function

10. The number of solutlons of 5x * Jy=
52 in positive mtegels are:

(C) Infinite

(D) Five
1. Let f(x) is continuous dn [~-1,1],then
o Mtsr o

| ('A) Differentiable on [0, 1] .

(B) Differentiable at x = <1 and

- x=41 o
(C) . Uniformly c,ontinuoL_ls on{-1, 1]_

(D) Uniformly continuous on (=1, 1)

12, Heine-Borel property ensures that ;
(A) Anopen coverof a compact set
" has afinite sub-cover
(B) .An open subsét of & compact
set has a bounded sub-cover
{C)  Uniformly continuous function is
differentiable,

QS - 6A/6

13,

14.

15.

16.

(D) Uniformly " ‘continuous is

Riemanh integrable

A curve deéfined by mapping
g:[a, b]->Rk|s rectifiable, if g is :

(A) Continuous onf[a, b]

(B) Has derivative. continuous on
[a, b]

(C) is lntegrable on [a b] ©

(D) Is monotonically mcreasing

Iha comp!ete metnc space
A ‘Every lnfimte serles is

convergent A
(B) Every subsetis compact
(C) Everyfunctionis nclosed ,
(D) . Every Cauchy sequence is

convergent
N
The value oflnteqrat I sin®xdx is :
o 21
(A) : ,0
B) ~=n

© -%

The domain of function f(x) = sin™!

llog, (¥5)11s :
® 4
(B) (1~

© 4

(D) None ofthe abiove

(Turnover)
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17.  Afunction, uniformly confinuous on an

interval [a, b).:

(A) Is piecewise continuous onreal
~ line

(B) lIsdifferentiable on [a, b]

(C) IsRiemannintegrable on[a, b]

(D) Can be subjected to mean
value theorem

18. A curve defined by inappin_g
v:[a, b} ~» R¥is called an arc, if ;
(A)  v(a)=1y(b)
(B) yis one-one
(C) yis differentiable
(B) yisone-one andonto

19. f(x) = [%gt":f,l’l for x# % ; and
f(x)=o, atx = %. What should be
the value of 0, to make f(x) continuous
atx =1/ ? |
@ - %
B 2
© X
© 2

20. The function () = | x~1 |+ | x~2|
is ;
(A) Continuous atx =1 only
(B8) Continuous at X,= Tandx=2

QS - 6A/6

21,

22,

23.

24,

(C) Differentiable at x = 1 and
X=2
(D). Notdifferentiable on (1,2) |

Pole-of a function is a point where
the function becomes :

(A) Maximum

(B) Zero

(C) Unbounded

(

(D) Discontinuous

For'a complex number z, thé value of
sin® 2zis:
(A) i

® 1

(C) 1+i
(

D)y 1-i

Z+Ccos

Cauchy's residue theorem is used to
solve :

(A)  Initial value problems
(B) Boundary value problems
(C) Integral in complex domain

(D) Integral equations

Complex valued function f(z) =|z |2,
- for complex z, is analytic ;

(A) Nowherein complex plane
(B) Atz=0only

- (C) Inentire complex plane

(D) In 6omplex plane except at
z=0

Contd.
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25. For analytic f(z) = u + iv, Cauchy-
Riemann equations in polar
coordinates are given by .

(A).
- (B)
(C)
(D)

U = Vg, Ug=—V,

TV, = Ug, Vg = =1l

U =V, Ug=—Vg

ru, = vy, Ug =~ 1V,

The complex valued funct.ion f(z) =
u(x, y) + v, y), for z = x + zy, is
analytic if and only if :

26.

- (A) visderivative of u
(B) visintegralofu
(C)} uandvare harmonic
(D) vis harmonic conjugate of u

27. Forz = x+iy, x » 0, the integral .

Je”tht is equal to :
0 .
(A) z

1
B -

Z
(C) logz
D) eZ

28. Necessary éondition for an arc

‘z=z(t) (ast<h)tobesmooth,isa:
{A) Continuous z'{t)
(®) '
(C) Differentiable z(t)
{D) Harmonic z(t)

Integrable z(t)

QS - 6A/6

29,

30.

31.

32.

(5)

Residue of complex valued function

1 ;
zcos(;) atz=0is:

1
A -7
1
@) ~3
1
(C) .-.5
D) -1

+b
The transformation w = 2 with
cz+d

complex constants a, b, ¢, d makes
a bilinear transformation when :

(A) ad-bc=0

(B) ad-bc#0

© 3=

Which of the following shape does
not make a convex region ?

(A) Rectangle
(B) Ellipse

(C) Triangle
(D) Star

.Maximum value of 2x1~+ 3x2 subject

to the conditions x1 X, 20,% =X, <1,
X, tx, 2308 -

(A) Infinite

(B) 156

(C) 28

(D) 65

(Tum over)
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3

3

)

25 - 6A/6

2

oty

5.

+ 8-1

An unialanced assignment problem
can be solved by converting into a

balanced assignment problem by

introducing dummy person or a
dummy job with :

(A) Minimum Cost

(B) Maiimum Cost

(C) Zero Cost

(D) Mean Cost

in VED classification to enhance the
inventory control efficiency, alphabet

D stands for :
{A) Demand

(B) Desirable_
(C) Delivery
{D) Decoupling

EPQ model of inventory associates
mainly with :

(A) Manufacturing environment -

®) Price discounts

(C) Largerconsumption

(1Y) Cheaper transportation

A saddle point of a game is that
place in the payoff matrix where :

{A)  Minimum of the row maxima =

~ minimum of the column
‘maxima | |

(B) Maximum of the row minima =

maximum ofthe column minima

(6)

37.

38,

39.

40,

(C) Maximum of the row minima =
minimum of tha column maxima

(D) Minimum of the row maxima =

maximum of the columnminima .

The function to be maximiied (or
minimized) in linear programming
procedure is called :

(A) Targetfunction

(B) Optimised function

(©) 8ubjectivefunciion

(D) Objective function

The main basic function of inventory
isto: '

(A) Increasethe manuféctu ring
(B) Increase the profitability
(C) Increase the consumption

(D) Construct the marketing suppon

if a standard prollem and its dual are
both feasible, then both are called

(A) Bounded feasible

(B) Dualfeasiblz
(C) Co-feasible
(D) Optimum feasible

Maximum of 5x-i-2y+zforx, v, 220
andx+3y—-z<6;y+z<4,;3x+
y<7, comes from

A x=,y=1,2:3

'

®) x=Y%,y=3,2=0
(C) x=2,y=3,z=1
(D) _x=%,y=0,z=4.

' Contd.
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41,

42,

43.

.44,

- replaced by: ...

(A) Asystemof hnear equatlons

- tosolve:

For’Simpson"rme to solve a definite
integral, each section of the curve is

{A) Asecantchord

(B) Atangenttocurve

(C) Aseconddegree curve

(D) Asplinearc

Gauss elimination Enethod solves: 47
- . . coefficient matrix in sysiem of

B) A cubic equatlon

- {C) An algebraic equation of

degree 4

- (D) . Anintegral equrétivn L

Gaugs-Siedel method represe’nts.‘: 48

(A) Amatrix inversion ’
(B) Aninterative procedure
(C) Anintegral evaluation

(D) Aninterpolation technique

Newton-Raphson method is applied - -

- (A) ' An algebraic equation

45.
~ solve the differential equation of :

{B) Atranscendental equation
(C) A system of simultaneous

“equations
(D) Any of these

Runge Kutta methods are used to

(A} Uptosecond order
(B) Upto order three

‘QS'-6A/6 (7)

46.

49,

50.

(O First orderonly

(D) Anyorder .

Cramer's rule is used to solve :
(A) -Anintegral

2 (B) A system of linear equations

(C) An algebraic equation

" (D) Noneofthese -

Jacobi’'s method requires the

equations to he -

~(A) Symmefric

(B) Hermitian

(C) : Sparse

(D) Diagonally dominant -

Order to convergence of secant

~method is apprommately

A) 1427

B) 1618

©) 184

(D) 20 '

When performmg Gaussian elimina-
tion, the pivot represents the :

(A) Largest element in column

(Bj Largest element in row

(C) ‘Largest element in matrix

(D) Diagonal element

Shootlng method is used to solve
(A)  Any differential equation

(B} Onlyinitial value problems

(C) Only boundary value problems
(D) System of differential equations

(Turn over)
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51.

52,

53.

54,

if a function f is measurable ihen ,

(A | f|is always rheésurable

(B) | f | is bounded but not
measurable

(C) ' f may be measurable subject
to sormne conditions

(D) Then f should be a limit to

.. sequence of functions

Inhe definition of Reimann-Stieltjes

b
integral, given 'by ,[ F(x) do. (x), the
: 2

function a(x), x € [a, bl mustbe a:
(A) - Continuous function '

(B) Monotonically decreasing
function

(C) Monotonically increasing
function

(D) Differentiable function

if fis a non-negaﬁve measurable
function and Lfdm =Qthen fis:

~(A) .Aconstant

(B) Zero éveWhere

(C) A periodic function

. (D) Zero, aimost everywhere

For metric space X with metric d, the
map ¢ . X — X is a contraction of X,
if, forx,ye X: '

(A de), o(y)) < cd(x, y) with finite

positive ¢

L(B) A9, 6(y)) < cd(x, ) with real

¢c<1

 QS-6A6

55.

56.

57.

(8)

(C) d(¢(x), d(y) s cdix, y)with@<c

<1

(D) d(d(x), d(y)) < cd(x, y) with real
c<1 :

A real valued function defined on a
measurable space is called a simple
functionif :

(A) The domain of the function is
finte

(B) The ra'ngé of the function is
finite |

(C) Measurable space is a vector
space
(D) Function is a contraction map

The serles =(n + 1)~ (n)"3is :

(A) Convergent

(B) Divergent

- (C) Oscillatory
(D) Apower series

If{ £, .} is a monotone increasing

sequence of non-negative

‘measurable functions from S to R
then [ fdm = Iimn_'w { £,dm. This -

theorem is known as:

(A) Bounded
~ Theorem

Convergence

(B) Dominated Convergence

Theorem

(C) Mdnotone' Convergence
Theorem

(D) Monotone Measure Theorem

Contd.
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58.

59,

80.

61.

B

®
(©)

curve y = 1 ~ In(cos x) intercepted
betweenx=0andx=n/4 ?

A n(vZ+1)
® h(vZ+2)
~inv2 |

None of these

%

The Value of I sinxlog(sin x) dx s ;

)

(A)

(C)
D)

The value of integral | ([X]-X)dx
e

is :

(A) -1
(B) 2
< 1

(D) 0

A norm on a vector space X is a
function, whose range is a set of :
(A) Rational numbers
Positive real numbers
Real numbers

(D)

Non-negative real numbers

QS -6A/6

‘What is the length of an arc of the '

(9)

62

63.

64.

85.

)

‘According to Banach's criterion, a
normed vector spacox is complete
if and only if every : ‘ '
(A) Absolutely convergeﬁt series in
Xis convergent

Convergent series in X is
uniformly convergent

(B)
(C) Series in X is uniformly
convergent
(D} Series in X is abso!utely
convergent

Given a vector space X with a

~ subspace M. The codimension of M
“isthe

m

g.c.d. of dimension of X and M
Number of functions from X to
M .
Dimension of quotient space
XM .
Dimension of largest normed
subspace of X

(B)

(C)

A preorder < on a set is a.binary
relation that satisfies the properties
of .

(A)
(B)
(€)
(B)

A boun‘déd (linear) operator from X to

Reflexivity
Reflexivity and Transitivity
Transitivity
Symmetry and Reflexivity

Yisalineartransformation T: X— Y
~ “such that the operator norm || T || is :

(A

Finite
(B) Zero
(C)

(D)

Infinite
Unity

{Turn over)
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66.

87.

Let E ard F are Banach spaces.
€'y (r:, F) becomes an open map
.\f,'nen itis: '

(A) Bijecﬂve

(B) Injective

(©) Surjective

(D) Neither injective nor surjective

Clo'sédngraph theorem is used to
glve a proof of .

| (A). -Open mappmg femma

68.
' space, thenfora, b e H, the relation
lxryiP +jx=y I

(B) The pnnmple of unlform houn-
- dedness

" (€) Uiysohnslemma
(D) _Parseval's identity

Let (H, <-->) be an inner product

=2|ix | +2lly I

... isknownas: -

68,
AN §rthono'r_mal bases of H are :

(A) Pythagorean theorem

(B) Law of convexity :

"(C) Reisz-Fischer theorem

(D) Parallelogram Law

Let -H be a separable Hilbert space.

(A) Countable -
(B) DenseinH
(C) Proper closed subspaces

'(D) Separable

. Q5—6AB

70.

For an orthoilormal subset p of H,
which of the following are equivalent ?

(1) Pisabasis.
(2) Biscomplete.
. (3) Spanp=H.
(A (Nand (@)
(B) (2)and(3)
(C) (1)and(3)

(D) Allofthese

71.

72,

73.

(A) .Cpl‘umns‘ are

Linear operator A on a finite-
dimensional vector space X is one-
to-one ifand only if :

(A} Therange of Ais aI! ofX
(B) The domain of Ais subsetof X

(C) The doma_in and range of Alis
subsetof X

(D) The domain of Ais allof X

IfAis an % n non singular matrix, then
adj(adjA) is equal to:

(A A2
® [(AIA
©) (AP
D) |A""?A

A équére matrix A is singular if and

_onlyifits:

linearly
independent

(B) Rows are linearly independent

(C) Columns are linearly dependent

(D) Eigenval;jes are non-zero

Contd.
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74. ifois an eigenvalue of a nonsingular
matrix A then corresponding

eigenvalue of adjoint of Awill be :
A Ao |
B) (Al
(€) (Al
@ A"
75.
eigenvalues is equaito
~ {A). Sum of its diagonal elements

(B)

Product of its diagonal

elements
(C)
(D)

lts determinant

Daterminant of its adjoint
76. What value of k makes the vectors
(1,-1,3), (1, 2,-2), (k, 0, 1) linearly

dependent ?
» Y
®) . %

RO
© ¥

77. Which of the following maps are

linear transformations ?
(1) T:R? - R defined by
T(x, v} =]2x =3y |

QS - BAG

‘Of a square matrix, the product of its

79.

80.

(11)

78.

(B)

2 T:R*- R defined by
T Y)=xy
(3) T:R®- R?defined by
Ty 2)=(z,x+Y)
(A) Allofthese
1 and 2 only
(C)
(D)

The rank of T: R R®, defined as

3only
'2and 3 only

T Y) =@ YX=Y ),

(A 3
(B) 2

C{C) 1

D) 0

The eigenvalues for T ; Ré - R®
defined by T(x, v, z) = (3x + y + 4z,
2y+6z,52)are |

(A} 2,3and5

(B) 3,4and5

(©) 2,3and4

(D) 1,2and3

Thé dimension of the vector spéce

C over the field of real numbers is :

A) 1
(B} Infinite
© 2
D) 4

(Turn over)
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B81.

Let p denotes the statemerit “Rahul
is rich” and q denotes the statement
“Rahulis happy”. Then the statement

. “Rahulis poor or he is both rich and

unhappy" is expressed as :
(A) ~pV(pa~q)

B) pV{pa~q)

(C) ~pV(pag)

©) pVipaq)

82. Intermsof, p--:-sqis expressed as :
@A elad@ip
B (~pla)l(~aqlp) -
©€) (~playi(~pla
) plglpla
83. Aposet (L, <) becomes.a lattice
when every non-empty finite subset
of Lhas .
(A) Asupreamum
(8) Aninfimum - _
(C) A supremum as well as an
inﬁmum
(D) Neither supremum norinfimum
9. inthelatiice L ={1,2,3,5,6,10, 15,
30} ordered by divisibility, the atoms
are: o '
Ay 1,2,3,5
B 2,35
€) 1,23
(D) 3,5 -
& - 6A/6

85.

86.

a7.

88.

Intecurrencerelationa, ,~2a ,, +a,

a,=2,a,=1,the arisgiven by :

| (A 1+2r+27

(B) 1+2r-2'
©) 1-2r-2°
(D) 1-2r+2"

The dual of a +a'b = a * bis
(A) a(a’+b)=ab

(B) a(a +b)=ab

(©) a@a+b) = ab

(D) a’(a +b)=ab

For every pair of elements a and b,

DeMorgan’s laws in Boolean algebra

are:

(A} (a+bysa'+b'&(a by =a'xb’
(B) (a+by=b'+a’&(a+by=bxa
.(C) (a+bysa’«b/ &@xby=a'+b’
(D) (a+by=axb&{a*by=a+b

In minimal form, the function f(x, y, z)

= xyz + Xy'z + X'yz + X'y'z is written

“as.

(A) f=2
B) f=z
C) f=xtz

D) f=y+z

"Contd.
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89. Let a simple graph‘o_ff;_'15 edges, 3
vertices of deg[ae 4 and all other
vertices of degree 3. The number of

edges in this graph are : _

(&) Kelvin'}sieqqqtionk,

93,

- 94,

95.

(A) 6
(B) 8°
(C) 9
D)y 10
0. Nullity of a complete graph of 7
vertices is ;
A 7
(B) 8
(C) 14
(Dy 21
91.  Frobenius’ method is used to find the
power series solution of ;
(A) Integral equations
(B) Ordinary differential equations
with variable coefficients
(C) Partial differential equations
(D} ‘ Integro-differential equations
92, The differential equation (1 — x?)
| g;g-—zx-g-)% +mm+ 1y =0is
known as :
(A) Bessel's equation
QS ~ 6A/6 (13)

(B) " Hermitels equation:zis : it

=

For J_(x) being Bessel's function of

.. d 1.
first kind, -J;[X"Jn (X)J s equal to

A XN

® x""N .
©) x"J__,x
X"~ (%) |

(D)

Forx— 0, Jn(x) is approximated as :

A I"(n1+1)(22£Jn'
®) r'(1n)(22("]n
() 351:;53"
(D) I‘(1n) X" {_

Heat conduction equatigr; is
classified as :

(A) Hyperbolicequation .
(B) Parabolic equation

(C) Elliptic equation

(D) Harmonic equation
STAT I By

(Tum over)
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_ inht . 2 . .
96. Laplacetransformcf.-i%»f'is: L (B) -';sm(sa) R

(A)%"’g(ﬁ:}) . (O écos(sa)

'(B’)"zitog(—sﬁ)"*"--' ©) %Sin(sa)

(D) __."_[og(f_ﬂ) T F(ax)is given by :

| '--o&rfafﬂgj'

| L 1
97. Inverse Lap!ace transform of P

-5

o r . ’ 1
s o - (B) S /(sa)
T (©) af(sa)

1
o ()
ou

'.' ( a
. . .,,_.,... i-.-.—“-.
100. The equatlo,n W) -t FT
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oA (B (A) Burgersequaﬂon
(D) 3GXp(2t) ‘
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08. For a function, glven by 7(x) = 1 for ' '
|x|<abutf(x) afor|x|>a the___
Folirler transform is gi\len by - ..(D) Maxwell's equation

({C). Schrodinger's equation
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Q8 ~6A6 (14)

T (51J o 99. If f(s) denotes the Fourler transform

of F(x), then the Fourier transform of
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