HIMACHAL PRADESH
PUBLIC SERVICE COMMISSION

SCREENING TEST FOR THE POST OF LECTURER APPLIED SCIENCES AND HUMANITIES

(POLYTECHNIC) MATHEMATICS {CLASS-] GAZETTED) IN THE DEPARTMENT OF
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£ ALLOWED: 2.00 HOURS. MAXIMUM MARKS: 100 | Write your Roll. No.

Note: All questions carry equal marks. Out of four options given at the end of each
question, please indicate the correct option.

1181 A =[1.2.3,,.,100). ThenA has
(a) 100 accumulation points
{b) atleast one aceumulation point
(c} no accumulatian paint
(d) the number 100 as the only accumulation point

2. The function (&, ¥) = Jlxy|
ar 1

(a) not ditferentiable a1 (0.0) but the partial denvatives -= und > exist at the angin

(b} dilferentiabie at (0.0) and the partial derivatives ;{ and % exist 3t the origin
a) i+
(¢) differentiable at (0,0) but the partial dmwalwes;!; and 3:-’ do not exist at the origin

(d) not ditferentiabile at (0,0) andd also the partial derwelives% and "% da not exist at the origin

3 Aset Aina topological space X & said to be rompact if
(8) every open cover of A hasa countable subcover

{b) every open cover of A has @ finite subcover

[c) there exists an open Cover ol A which las a linite subcover
(d) every tover of Ahas a finite subcaver.

a, Bolzane Weigritrass theorem stales thal in R7_ every
() unbaunded infinite set hat a limit point

(b} bounded infinite set has no lirrit paatet

(¢} bounded infinite set has a limit point

(] houmied finite set has a limil paint

5 Which of the following s NOT correct

[a) Arbrrary union of open sets is open

{h) Arbitrary intersection of open 36tsis open
(¢} hinite Intersection of closod s215 I5 closed
[ Hnie wimun uf coscd et iz clogsed



6. The function f(x) = tanx is
{a} analytic in &

(b) mnalyticin || <

{¢c) analytic in jz]| >

{d) analytic except for poles

7 Let A be the open interval (3.4) and let B be the closed interval [5.6] in the complex
plane ' Then
(n) A is open set and B is closed set
(b) A 1sclosed seot and 8 s also a closed st
(&) A isopen set and B is also an open set
(d) Nane of the above.

R Let §= A0 (2] where A s the interval (—1, 1) inthe real number systemn (L Then 2 s

(a) adherent point of § and also solnted point of' §

(b)) adherent point of § bat not isolated point of §

(c} isolated point of S but not sdherent point of S

(d) neither isolated point of 5 nor adberent point of 5.

9. The function f{z} =

sinz
has
r

{a) remaoveble singularity at O

{b) pole at O

{c} non-solated singularity singutarity at 0
(d} essential singularity at 0.

10. The function f{2) = cusec 2 has
{a) residue RS, 0) = 2Zn

(B) residue RIS,0) = 2Zx1

[€) residaue BR{/.0) = 1

[ R(f.0) = L

-~
11. The radius of convergence of the power series Lil.g ‘—’,:,,,
{a) ©
b} 1
{¢) a
{d) o=

12, Let ¥ be the closed contour given by ¥ (1) = 3}' et  0<t<2na Then fvmudz -

{a) 10
(b} 10w

el 1074
{d) =o



.

-
13. The series X, T
{(n) converyes and aiso converges ubsolutely
(b) converges but docs not converge absolutely
(c) does not converge and also docs not converge absolutely
(d) converges absolutely but does niot converge.

14. A set F is said to be tebesgue measurable, if for each set 4 and outer measure m”,
@m(A) = m{ANE)+ m (AN E)
(W) (A) = mlANEIU m~“CANEY)
() m (EY = m(ANE)+ m" (AR ES)
(d)m (E)= m'(ANK)U m*{ANE").

15, Let f(x) = ]%! forx = 0and f(0) = 0. Then

{a) / iscontinuous at 0

() £ bas removable discontinuity at 0

{e) f has jump discontinuity

(d) f has discontinuity of the second kind.

-

16. The limit superior and limit inferior resgectively of the sequence | sin-":ﬁ | - (I8

~
(a) O, 1

(b) 1, —1

(e} 1. o

(1) O,  {

17, tetA«{z€E ¢ |z| <2}u{x€ £:|2] >3] Then
[a) Ais closed set

b} Ais open set
(€} Aisopen sel a5 well as closod set
1} A s oeither apun set nor closed sat

18. In adiscrete metric space {AX, d)
(a) dix.x) >0
(b) dix, ) =0ifx =¥
() dixy)=0ifx=y
(d) dix. ) =1if x =y

19, Every Ty wpologicnl spacce is
(u} 1, space
(h) T;: space and also regular
(c} T;space but not regulisr
(d) None of the above
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27. If the Euler’s ¢-function satisfies @i(n) = 5, then s s

f8) number of positive integers prime to n

[b] number of positive integers relatively prime to n

[c) number af positive integers less than equal to rt which are elatively prime to n,
[d) numbier of positive integers which divide .

28. Which of the following s NOT True.
[a) Every field Is an integral damain

[b) Every finite field ts 30 integral domain
[c) Every Integral domain is5a field

(d) Every finite integral domain is a field

29, The integral surface of the POE (Zxy— 1) p=+(z - sz)q = 2{x — 32) which passes through
the ine X, (5) =Ly, (s) =0 and z;(s) = is

- Syt —yaz=

(b)
{c)

{d)

.
X +wm—zx—-ypt+z=]

=4y —xx—-yz+z=|

X +xz=xp+y=+2=1

30. For the Initiat value probtem v'= f(x, v), »(0) =0, x [0 with F(x, ¥) = \/; + 1, which

of the following statements Is true?
la) f satisfies Lipchitz condition near erigin

af

{b] — is bounded near origin
4

{c) The sbove WP has a unique solution.
(d) The above IVP has more than one solution.

1 The integral equatiom Wx)=1+ lj;} cOs{x — 1) v(t)dr has

{a] A unique solution for A #
m+2

(b) A unique solution for A # ———
"-2

4

ic) Infinitely many solutions far A4 = ———
a+2
4

r+2

(d) Nosoiution for A=



A ,
32 The solution of the integral equation 3 x) =x + I" (¢ — x)vle)eltis

(h) COSX -+ Sinx
(-

33 1letsS, = 1, and §,,,; = ../3 Sn « n= 1.2 .. Then the sequence { §,, ] converges to

(o) O

(k)3

() V3

(d) 9

ey RF 2
A Thefonction Loy = Jadesr. 7 % n¥- &0
0 tf x=y=10

is
(o] nat continuous, posses partial derivativa, and is not differentiable at the origin
{b) cantinuous, daoes not passes partial derivative, but is gifferentable at the ong:n
(c) comlnuous, does not posm partial denvative, and Is not differentiablz at the argin
(d) continuous, possesses partial derivative, but is not differentiable at the origin.

35. Let V = Y. Which of the following are linearly independent
(21 (0,0,0),(2,1,1),(2.2.2)
fol (L, 1,0), (1, 1, 0), {1, 1, Q)
{c}{2.0.0) (€. 2.0), (0. 0.2)
{¢)10,0,0),{0. 1, 0). (0.0, 1)

36. In an inner product space, the Cauchy Schwarz inequality states that
@lx+yl <= fxi+y

(BYflx+ ¥ 1l < fixl+HxH

(D= xy=>] <= ||l >

(dil< v >l = x|l iyl

37 . Let L be a linear pperator of 3 vector space ¥V Into itseif If L(v) = Avand v = 0, then
[a) A is called eigen value

|b] 4 is called sigen vactar

{c] Av 15 called eigen value

{d) 1, s called sigen value.

_ 0 2 3 i
38 The rank of the matrix 1 a4 G 3]s
3 3 7 S
(@ 1
(b} 2
{c) 2

iy =



_..7.___,
23, Let W and 1 be titely generated subspaces of 3 wector spare VY Then
(a) dim{W, + W, ) = dim ¥y + dom W
B cdios (1) = 1%, 3 = dim W) + dim W, + dimGt, n W, |
el dimiis + 45 ) = dhmW. b dimWe — dim(ie 0 W, )
i, W, 0 = dimW, ) dim W — dim{, s

40, The Taylar series expgansion af ff{z) = i—:- aboutz =0is
(a) 201 —z+ 22— =5 | 1 |

) =1+ 2z 294 =1 — _

o) 1—20z—224 24—
(gf 1 v 20z —2*+ 3

ot et

21, borany vomplex number . sin (iz) =

A2, The bilace: Leapslarmatinn wshich magsme ponits 2, ¢, —2 o thepoints 1, . —1 =
3z Zi

fi} -
=0

B =

(¢} —

id]

43 Let M be tha sef of all ZX2 matrires ovor irtegers under matrix rnulbplicaziva, Then
ja; M isa commmuatative nng without arily

ibl M 153 cornmutative ring with uniy

(e} & = unon commutative ring with eaity

([} M = a non commutative ring with without Uity
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44. The mapping [(z) = ¢” maps the compiex plane  anto
{a) |z] < 1
by < jzi <1
{2) €
{d)1 None of the ubove

45, Legi=

{a) i ’—;
(b) —i %
(© 3
(d) — g

a6, Let G beagroupand N VG {Le N bea normai subgroup of &), Le1 M be a subgroup of G such
that ¥ © M and M/NV G/N. Then

~g £ N
{a) G/M 1sisemorphic Lo %:7

(b) G/N =isomorphicto L
wiam

< e AL
(CINUYN is ssomorphic 1o Y

{d) M/N is isomorphic Lo %
)

47. Let & be a group of crder 48. Then a 4-Sylow subgroup of & s of arder

{a) 4

(b) 17

(¢} 16

fd) 42

4% Solution.of 22 %L v 8 vr—nie
dx elx

(a} Both bounded and penodic
(h) Periedic but not buunded
{c) Bounded but not periodic
(d) Neither baunded nor periodic.



19. Let #{x.)) be the solution of the Cauchy problom X, “+u, = I wlx,0)=2logx, x>1

hen the value of w(e,1)is

a) 1
(b) €
(c) =1

@ ©

u 2 E"u
50, The POE y—= + X —7F
ax” oy
{a) The first and third quadrants
{b) The second and fourth quadrants
{c) The first and second quadrants

(d) The third and fourth quadrants

= {) 1= eMliptic n

1 37
51 The integral equation ¥(x)=1 +; L sin(x + 1) y(1)dl has

{a} A unique solution

{b) Infinitely many salutions
¢} No solution

(d) Two solutions.

1 . .
32, The functional L(y': + 4y + S.yz?")dx. w(0)= —%,y{ 1)y =— i;-posscssﬁcs
- L.,
(a) Strong minima on V= ——ge
(b) Strong minima on V= —;e'
. . 4
(¢) Weak maximaon V= —;e'
(d) Strong maximaon V= ——_¢€"

3
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53 Simpson’s one-third rule for evaluaticen ot }- Flxjedx cequires the inzessi Lee & | o ve dvided
“’

nLo

(2} Any number of sub-inlevals.

(b} &ny number of suh-intervals ot equal width,

ie] An ewen aumi=r of sub-inte(vals af equa. wiath
id) Ap ndd number of sub-intesvzis ol equal width,

na . Letv v be posilve ntegers. Let V be 3 veciar spdce spannaed by m vcciers. Than every iz veolar
in ¥ are inearly depandent i

(3)n = in

V<o

chn = rm

(din =m

= : : 11 ) )
ol 6 3 B - [—F ® N 1 ) 10
53, et A= lz .;l. B l | 2! . -1 4 19] 5 .g—lai, v [.])], A ':l | heES

jaia, B, C arelinearly independent and U, v, w are [nearly deperdant
by A, B, C are lipearly indepandent and d, v, W are finearly indspeafent
led &, B, € are linearly dependent and 1, v, w are linearty dependent

{dy A, 5, C are hncarly dependent and u, v, w are Lnearly independant

B & 1
6. 1t a= |1 1 7| Thenthavalues fore, ;v Nthe Bryuation
3 0 11

4% = ¢y F + ey A g A7 respestively are
3] 72, —ah, —17

(6) - 72, €6, 1V

W 72 @6, —17

{6y 72, -66, 1%

57 The Holaar's inequality states thatif {u.} ',;'__,‘ and { ¥y :;__l are sequences of regl nuimbers anc
..‘ 1 —
poow -

-~ . Liu I = € =
ia) fo-ll oy ":"l":I oyl '}:’ (2t~-‘ Ixnl 29

O Y [T [ . oot 108 [ LY S 000 S8
(T A =l LN =~ oet 4
{c) Xatal Lndal = (.k-f\ﬂel SO SINE E_Zv;-'ll"-n"l

WIS kT o0l = (EREs Xl + (2 e %)

=1, then

58 A magging ; from 2 topulogical spate & Mo d topological space ¥ issaie 10 be continuaus b7 X if
(af forevery apensel ¥V = V¥, [ (V) mupenia X

(k) forevery openset 1V = X, (V) isapenin¥

() thre exists an open sel ¥ < ¥ suchthat F=4¥) isopen in X

1d) thers exists an open set ¥ © X sughibal (V) mopgeniny
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59; A comalete inner product space is called
(a) Banach Space

{b) Hibart spaca

=) normed linear sgace

() metric space

60, Which ot the fallowing is NOT truz.

fa) Pvery Hobierl sgace van be made into a Beach space
{b] Evary Banach spate ¢ar be mgde o a Hilbert space
(c) Every complete inner grogact sgace s a Hithert space
{u] Fvary completa nernves linear space is 2 Banach spaca.

6L, Which of tne foliowing is NOT a pronerty of inrer producl spage.
Bl x+pzr=<a,n> | <ya>»

o)< R B > =X N L Yir >

(f)a == z, 2> — S qx x>

dl< kx> =20

10 0
G2 The matris A= & O] &
0 0 x

(3 tlermitian, skew | lermitian

(h! Hermitan, nat skew Hermitian

(=) Aot Hsrmitian | skew Hermibian

() ol Heerican, oot shew Herm tar

§3. Foreny nalual nwnber v, Lo, s ’_-5: —
{a1 o ’

{by L

el

fe] o

B4, Lat &7 be aninfinite cychic group, Then (7 has
fo] Allzast Lawy generalins

(B &lpiest Lo genvralurs

{C) Exaclly two generators

[d) Infinitely rnany gerarazors

§5. Let &y = [ (41,24,3 45} 20 a grous ingder additian madule & Then the arders of the glements 7, 4, 5



66, Let B be aring and S be an ideal in £, Then § is said to be a prime ideal of R if
(a) ab = Oimplieseithera = 0orb =10

(bab € R, a, b € Simplieselthcra € Rordb e R

(c)ab e S, a b e R implieseitherae Sorb e s

(d) every element of § is pnme.

i

67, Let [ @, )i, bethesequence{1.2,2.3,5,4,.% ...} Then
(@) iy o By = 0

(D) By, e @y = o2

(€} iy, .o Gy =:{0, 2}

id) imy, ... a, does not exist,

(In+21)(n—27 -
nin=3%)

68. himy .o
{a) ©

(L) 2

() 3

(d) co.

69. The function f(x) = |xl 4 Jx — 1lis

(a) differentiable at Dand 1

(b) not differentiable a1 O and 1

[c) isdifferentiable only in O0-< (x| < 1

(d) isdifferentiable only in { 0 < |x| < 1) U (j¥| > 1)

-
70, llmy, . "1‘:_ =
=x a1
(2) O
(o) 1
{c) o=

{d} does not exist

71. All possibie units of the integral domain of Gaussian inlegers are
{(s] 1

(b) 1, -1

() . —

)Y, —1,.4,—4

X re*-logil1+x)
72 Hmg .o ,,5(

3
(w) 2
(b) 5
(c) O
(d) does not exist.
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74 A moundad lurction J isintegranle an |ee, b iFaneanly ©

ta) for every € == @, thiere exists 3 partinon such that 4447, Fy— L0 1=t =
[a) forevery e > 1, there exists 3 parvtor I such Mat o P = LR <o
fe) thore exisls ¢ = U, 2n0 @ paslitien Peachibat (P, Fi— LIP fY<*E

(d) itherz exsts ¢ = 0, andaparison suchthat I4P, 0 ) — L(P f) < r.

74, Ina Ty topolugical space,

{3} Fuery singleton set iy closca

(B} Every singleton set is opea

(£) toraay two dishingt goints, &, ¥ thare exist disjpint open sEly ane containing ¥, JTher oo WIS V.

{dl. far apy mwo disvnet poirts, v, ¥ Lhece exisl disjoint closed gets tnp nONTANIE ¥, other CORLAININE .
&

74, Tae inzegral wyuanon WXV =1+ L (x — ()t eking v (xj = Lis swlived by the methed

of saccessive appruximution, then the selution x given by

(g vix) — ens i

{h) ¥{x) = coshx

tey wix) = sinhx

(dy yix) =&*

76 Usine Bulors wethod with step size .1, (ke approxunate value of 34 .2 ) ublwned for the:

o ~Toa .r'. 2 v B +
intiial value problo 7 X -y‘l. HOY=1 1=
X

(h) 0.820

.a%

({5}

{ﬁ,} LI.SSJO
77, The curve of quickest descenl Berween the points LX), ¥y bl {x;..}_':.,) 152

fa) Cyclold

(1) Catenary

(z) Perzbala

{g] Straightline.
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Robet () = (x(7). x,(7)) be the unigue solution of the problem:

!
5}- XM =AU L >0, x{O)=(1L1), where A isronl svmmetric 2x 2 muatrix swith

trereef A) < O juul det{ 4) 5 O Tl

PSR LLR B A UBIE 51 [ Bt PR,
€} Both x (¢ and Xy ({)tend to o as §f —> 0

(d} Both “'"’m x3(r) osuitlate.

79, Consider the boundary value problem 3"+ Ap =0, W0) =0, v(7)=0_ Which of the
following stiements 14 correct?

[a} The eigenvaloes of the shove problem form a decreasing sequences of positive numbers {4, Inen i

-

n.f-‘
>

b)) Tnomgen funcuons of the above prablem are or thogornnl o te irisrvsl

.

€} The seguence of the eigenvalues (A, ). n 1% bounded,
() The egenvaluas of the above probloem form an increasing sequence ol positive
numbers(A, e n

B0, The subset aof RY in which the eguaton b O 2}1", XU, = [ s of the Hyperbalic typs, =
|2} Caompaat and connected

(b)) Connected but not compact

(¢} Cormpact but not connected

(b} Nerither connected nor compact

81, Buddhdev Dasgupis is known as:

{2) = renowned athletic
(b) » renowned classical musician

(c) an eminent Physicist
{d) an eminent Bio-chemist

B2, How many persans were swarded with Padma Bhushan sward in 2012 2

(wy 7
(b) 17
{c) 27
(d) 37

83 Radio Broandcasting began in Indis in

(a) 1917

(b) 1927 :
(c) 1937

(d) 1947
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84, Army training Command is headquartered in Himachal Pradesh at 7

(n) Solan

(b) Chamba
(c) Hamirpur
(d) Shimin

85. Creation of a new All India Civil Service is provided in which provision of the
Constitution 7

(a)  Article 311
(b)  Article 249
(¢)  Article 201
(d)  Article 312

S6. The Indian Diamond Institute is located at

(n) Surat

(b) Jaipar

{c) Mumbai
(d) Hydrabad

87. District Disaster Manpsgement Committee is headed by

(n) The President / Chalrman of the Zils Parishad
(b) The Chief Exccutive Officer of the Zila Parishad
(c) The Chalrman of District Plunning Committee

(d) The District Coliector
88. Who is the President of Ukraine 7

(n) Petro Porvshenko
(b) Volodymyr Naumenko

(c) Symon Petlyura
(d)  Stepan Vytvyiskyi

89. Txj Mahal was built in

(m) 1639
(b) 1648
(c) 1707
(d) 1739

90, Rabindra Nath Tagore was awarded Noble prize for literature in which year 7

() 1913
(b) 1918
(¢) 1919

(d) 1920



23,

97.

-16 -

Chaitrual festival is popular in

(a) Sirmour Region
(b) Kangra Region
() Leh und Spiti

{d) Tattapanl Region

Which of the following districts in Himachal Pradesh bas the highest number of
crimes in 2013 7

(=) Kinnaur
(b) Kangra
() Kullin
(d) Bilaspur

Samudayak Police Samiti is constituted in Himachal Pradesh at the level of

(a) Beat Level

(b) Sub-Division Level
(c) Police Station Level
(d) District Level

Which of the following lakes is located in Chamba District ?

(a) Bhrigir

(b) Kumarwah
<) Kareri

(d) Ghadasaru

Thapadn is

(a) Embroidered Shawal
{(b) Patchwork Quilt

(<) Carpet

(d) Wall hanging

Solang Nullah is famous for

(=) Skiing Competition
(b) Zorhing

(<) Parachuting

(d) All the above

Himachal Pradesh became a State on

(a) 25" January, 1971
(b) 26™ January, 1971
(c) 30th Junuury, 1972
(d) 25"™ January, 1973
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98. Himachal Pradesh was made o parl *C' Stadejn

(a) 1945
(by 1950
(c) 195]
(d)y 1956

949,  The total area of the Hamirpur Dintriel iy

() 1230 Sgquare K. M
() 1250 Sguare K.M.
(c) L1118 Square K.M.
(d) 1132 Square K.M.

100, Suket Satyagrah was led by

() IPandit Padam Dey

(b)  Surat Singh

(¢)  Raja Lakshman Singh
(dy Colonel G.5. Dhillon



