PUNJAB PUBLIC SERVICE COM : ROLL NO.

WRITTEN TEST FOR RECRUITMENT TO THE POSTS OF
LECTURER MATHEMATICS (BS-17)

(MALE/ FEMALE)

IN THE PUNJAB HIGHER EDUCATION DEPARTMENT-2015

TIME ALLOWED: TWO HOURS MAXIMUM MARKS: 100
INSTRUCTIONS
1. Write your allotted Roll No. In the top right comer of QUESTION PAPER and In the specified place of ANSWER
SHEET. !
2. Read QUESTION PAPER carefully and mark your answer on the ANSWER SHEET.
3. Each question has four options. Fiil only one box that you think Is the correct answer. Each question carries 1
mark. 0.25 mark will be deducted for each Incorrect answer.
4. Instructions for filling box have been given on the Answer Sheet. Read them carefully before you attempl.
5 Read the Instructions for filing your ROLL. NO. and marking your answer on the ANSWER SHEET carefully
before you start answering.
6. Signthe Answer Sheet In the box provided at the bottom corner.
7. Retumn both Question Paper and Answer Sheet, 1o the Staff, at the end of the test.
8. Use of Calculator is not allowed.
a1 [ A= . ™o (B) Divergent (€) —4 (D) 4
-4 162 ——
Q.2. The perlod of the function A cos wt + Bsinwt Is 3 5
m
(A) % (B) 21w ©5 (@) =
Q.3. A={—4x-3y+ az)l+ (bx+ 3y+52z)] +(4x+CY + 3z)k is Irrotational when a, b, c are
(AY4, -3, 5 (B)4,5, -3 {C)-3,4,5 (D)2, 3,5
Q4. V=(-4x —6y+32)l+ (-2x+y—52)f+ (5x+6y+ az)kissolenoidal fora=____.
(A) 1 B) 2 () 3 (D) 4
as.  [S0xt —2xy")dx —2x*y*dyalong the pathx* — 6xy° = 4y* Is
(A) 56 (B) 60 (C) 62 (D) 64
Q.6. If Sisthe closed surface and v is the volume enclosed bySthen[f; r-nds =
(A v (B) 2v (C) 3v (D) 4v
Q.7. Centrifugal acceleration Is :
(A)—w x (w xXT) (B) w X (wXxT) ©C) w:(wxr) (D) rx(wxr)
Q.8. Number of degrees of freedom of two particles connected by a rigid rod moving freely in a plane
is .
(A)2 (B)3 (C)4 (D)5
Q9. The centrold of a uniform semicircular wire of radius a is %
(A)2afm (B) 4a/n (C)a/m (D) a/2r
Q.10. Moment of inertia of a rectangular plate with sides a,b about an axis 1 to plate and passing through
vertex Is .
(A) M (B) sMb® (C) sM(a"~b?) (D) IM(@+b?)
Q.11. Every bounded Infinite set has at least one limit point,is the statement of -
(A) Heln-Borel Theorem (B)Welerstrass-Bolzano Theorem (C) Cantor's Intersection Theorem
(D) None of these
Q12 lim,.o>= (A)—E (B) 1 (C) Does not exist (D) —1
Q.13. Cauchy-Riemann equations in polar form are ;
du _dow dn -1 g =1ar Ov TRCM g otve v 10w da dd . 10w
Wy =7ma-—rm or-vosor ram ©%5=Twa-70 PzF=rwor row
Q4. Evaluate |, == dz whero C Is the circle |2 = 3
(A1 (8) 2 ©3 (D)0
n
Q15. The princlpal value of (—f){Is:  (A)e: B) 1 ©) ez (D)e"
-2z
Q.16. The Residue of f(z) = E-m—-}—z(mat z=2i Is
14 74 7-i -7
(A}‘ﬁ (B) 25 (C) E {D) ?
Q.17. Radius of convergence of ;(3 +4i)"z"Is_______.
(A) 3 (B)S © 7 (D) =
Q.18. Lim,..(1+3)"is ; (A) 1 (B) 0 (C)e* (D) e"
Q.19. U(x.,y) = e*cosy Is - "
(A)Harmonic (B) Analylic (C) NotHarmonic (D) None of these
w g -
Q20. [, Tdx= . (A) 0 () — (o (D)
Q.21. Log(l+i)=

1 S r——— { 1, ., 30 1 3t
(A}zlnz += (B)%gng 2 1:- (C);In2 == (D); In2 + ==



Q.22.

Q.23,
Q.24,

Q.25,
Q.26.

Q.27,

Q.28.
Q.29.

Q.30.

Q.31.
Q.32

Q.33.

Q.34.
Q.35.

Q.36.

Q.37.

Q.38.
Q.39.
Q.40.
Q.41.
Q.42.
Q.43.

Q.44.
Q.45.
Q.46.
Q.47.
Q.48.
Q.49.
Q.50.

Q.51.
Q.52
Q.53.

Q.54,

B

;.:I}'néch of the followln{gB)ap}gc:] is complete. © 2 (D) R ,
Least upper bound of (> .3.‘, 1 ls: (AN (B) 0 LS O
Error! Bookmark not defined. Lim, ,, T_i:%-”-is : (A) 2 (8) -2
©) 1 (D) —1 4 ..,
Lim,., o x*"%is . (A0 (B) 2 (C) e (D)
2 1
Minimum and maximum values of f(x) = x3(x* — 8)In interval [-1,7] are
(A) -7,0 (B) 0.6 (cy 1,2 ” (D) -23
firmdx=—___ . (o0 B (€)= (D) -
_f: cosec’xdx=__ . (A0 i (B)1 (C) -1 (D)=
Lim,osini=_____ . (A) doesnotexist  (B) 1 (C) O (D) —1
Am
S lcosx| dx = L W g ® = (€ = ©) 2-%
Vi3 Ji3
sec (tan oAl ) (A) J__ (B) ‘% (C)-'}:' [D)—2—3
Whlch of the following Is convergent series? i 4
(A}E (B) EF-,; (WD) (D) E:g
+ —— -_% + -:- is the Maclaurin’s series of
(A) ca:,x (B) sinx (C) sinhx (D) coshx
54 j;’ X dxdy= SR - (B) ©3 (D) ;
Domain off(x) = V1 —xZ s :
(A) x<1 B) x>1 ©)lx] <1 (D) x| =1
e .
Domain of f(x) = W) is :
(A) AN1.2] (B)A\{1,2} () [1.2] (D) 1.2
It R — (—1,1)defined by f(x) = is bljective
X
(A } frl ( } 1+Ix| ( ) 1+l:r| (B) —1+|x|
Intenral of convergence ofY . x* Is :
(A) ]-1,1] (8) [-1.1] (C) (=00, +=) (D) x=0
Which of the following are open In the usual metric space (R,d)?
(A) Subsetsof R (B) Union of open intervals (C) Intervals (D) Singleton subsets
Let A = (0,1]U(1,3] and R with usual metric space. Then 4° = .
(A) A0} (B) A1} (C) A\3}) (D) (0,1)U(1,3)
Let A be a finite subset of a metric space X. Then 49 = s
(A) singleton set (B) @ {©)A . (D) XA
Let A be a finite subset of (X,d).Then Als y
(A) Open set (B) Open as well as closed (C) Closed set (D) neither open nor closed
if Yis a subset of (X,d) then
(A) Every open setin Y is open in X. (B) Every open setin Xis openinY.
(C) OisopeninY «Qis openin X (D) Oisopen < 0 =Y n G where G is openin X.
Let f(x) = 1 + x*.Then (0,0) Is the point of 3
(A)maximum value (B) minimum value (C) polint of inflection (D) none of these
Number of elements In a co-finite topological gpace (X, 1) whereX={s, t, u} Is "
(A) 2 (B)3 (C)4 (D)8
The boundary of a subset B=[‘ neN}of (R, d)is .
(A) B (B) {0} (C) BU(0}) (D)9
The real line A Is homeomorphicto
(A)0, 4) (B) [-1.,1] C)Q D)Z
R with co-finite topology Is :
(A) To-space (B)T;-space (C) T,-space but not T;-space D) Ty-space
Let X=(a, b, c} , T={@, a}, (b}, {a,b}, X}.Then xL i ks o 2R
(A) T;-space (B) Regular space  (C)T,-space (D) Normal space
Which of the following Is connected In R with usual topology ?
(AYN (B) @ (C) (0,1] (D) Z
Which of the following topology Is not totally disconnected ?
(A) (1) (B) Discrete space (C) R with usual topology (D)Q
Which of the following Is nowhere dense In R
(ARZ (B) z (© u(nn +1), nez (D) Q
Which of the following Is denseIn R_____
(AN (B) Z (C) AZ (D)Q
xy"+ =0 has a solution y=inxoninterval____———

(A) (0, «) (B) (—<, 0) © (== (D) [0, =[



Q.55.

Q.56.

Q.57.

Q.58.

Q.59.

Q.60.

Q.61.

Q.62.

Q.63.

Q.64.

Q.65.

G.ss.

Q.67.

Q.68.

Q.69.

Q.70.

Q.71.

Q.72

Q.73.

Q.74.
Q.75.
Q.76.
Q.77.
Q.78.

Q.79.

Q.80.
Q.81.
0482!

Q.83.

Q.84.

Q.85

Which of the followlng Is not linear 7

(A) y'=(sinx)y (B) y'=(siny)x+&" ©) y+xy=ery :
Solutionof y' =X g L (D)y'= 5
(A)y=Inlkx] e () y = x In Jkx| =
Which of the tonomné“ g)ﬂ{fere:![fgl equation I8 not exact? (D) y=tnx| 4k
(A) 2xydx + (1+x?)dy =0 (B)ydx — xdy = 0

+_ 24ye™
€y =5 (D) (x +siny)dx + (x cosy — 2y) dy
Integrating factor for y' + G) y=x*ls
(A) x* (B) in x* (C)4d In le (D) In lx|
The‘area bounded byy = 4 — x? and X-axis is E
A3 (B) © = D)%
Which of the following Is scalar? 4
(A) (a-b)e (B)a- (b x¢) (C)ax (bxc DML« Bitaes
Projectionofaonb is : ax(bxg) Pile-De~g
(Az - b ®3b ©a- 3 (D)axb
Which of the following Is scalar quantity?
(A) Momentum (B) Magnetic field intensity ~ (C) Specific heat (D) Moment of force
A vector lying in the plane of aandbis N
(A)(axb)xec  (B) ax(bxe) (C) (exa)xb (D) (exb)xa

Lett, n and b denote respectively the tanget ,principal normal and binormal vectors to the curve.Tt
osculating plane to the curve at P contains

(A)t. b (B)n.b ©t.n D)t.n,b
Le% , i,and bbe as In the above question. Then th—kt= 4
£ dn db d (txn
Az ®—% ©% (D) 2
Normal plane is perpendicular to ¥
(At (B)n (©b (D)txn
txbh= .
(A)n (B)-n ©nxb (D) none of these

{xfxeC:x* =1 }Isa ;
(A) Subgroup of (C\{0}, .) (B) Subgroup of (C, +) (C) Non cyclic group (D) Subgroup of (Q\0}, .)
R3 under vector product forms a

(A)group (BYmonoid (C) semi-group (D) groupold

An element x of group G satisfying x? = x is called .

(A) Involution (B) Idempotent (C) Transposition (D) Cycle

% Is Isomorphlc to .

(A)nZ (B){(n) (©)Z, (D) (0, +2n, +4n,..)
Let G = (a:a'? = e).Then G = :

(A)(a®) (B)(a®) (€C){a?) (D){a®)

Let G = (b: b7 = e).Then G can be generated by
(A) Any elementof G (B) Any non identity element of G

(D) Identity

(C)b, b~'are the only generators of G

i G=(apf:a=p*=(ap)?=e)then Ne({e, B D=
(A){s}(aﬁ il ®){(e, B, af) (9¢] (D)e, B}
Let G = (a,f:a* = p* = (af)? = e). Then Z(G)= e
(A){e} B){e, a?) ©)e, a, a?, a’} (D) G
Which of the following Is not true for an Abellan group G.? .
(A) [a,b] =eVa,beG  (B)G is simple group of order 60. (C) G = (o) (D) Z(G)=G
Inner automorphisms of @ = { £1, +i, £/, tk}is s .
(A){e} (B) G xC ©Q (D)Cy
Number of conjugacy classes of a cyclic group of order 6 Is "
(A) 1 (B)2 (C)3 (D)6
Number of non-isomorphic abelian groups of order 12 is .
(A) 1 (B8)2 (€3 (D) 4

B fQgls
ar]d:r of sylow-2 SUbsirB(;uzp of Qg ©)4 iGié
Which of the following Is an Ideal of R? i
e kg integral domain? & ¢
?:;'Zlch s fOIIOW'"E(!Bl)!Z:lOl T ©e (D) Set M, of 2x2 matrices with Integer €
Which of the following is a fleld? .
(A)[Z+ bv2 :a, b€ Q) B e\ € 2z (D)Ze
Which of the following is not a vector space D) €
(A)R(R) (B) R(Q) il ](:) RO
Let ¢:Z —+ Z 5 be @(a) = a(mod 5 ).Thﬂﬂ} o D) Z

(A){0} (B) {0, +5, £10, -



Q.86. The number of proper ideals of Z,, s . (D)3
(A) 0 (B) 1 (C)2
Q.87. Which of the following Is a division Ring ? D) (25®c O6)
ANZ +.) (B) (E.+..) © @+ 0 e
Q.88. [*(x+Ix)dx=
(Al} 0 (B) 4 (©) 2 (D)6
Q.89. x =6 inR? represents a
(A) point (B) Line (C) Plane (D) Space
Q.90. Kemel of T: R? - R3, where T(x,y,2) = (x,y, 0),1s
(A) Point (B) Line (C) Plane (D) Space
Q.91. Dimenslon of Hom(R3,R*) =
(A) 3 (B) 4 ()7 (D)12
Q.92. Dimension of Hom(My,, P2(t)) = :
(A) 4 (B) 8 (C) 16 (D) 24
Q.93. A dice is thrown . The probability that the dots on the top are pnme numbers or odd numbers is
P = S 5
{A}- (B)— (€)1 (D)g
Q94. A coin is tossed 4 times in successlon The probabll;ty that at-least one head occurs is
(A= (B) 1= ©g (D)3 ;
Q.95. Number of necklaces made from 9 beads of dlﬂerent colors Is
(A)-; (B) 8! (C)y7! (0)9!
Q.96. Period of 3 cos gls .
(A) 2 ®= (C) 6m (D) 10m
Q.97. Range of sec™'xis ’
T =n T T T
(A) [0, n] @10 715 ©[F g o[£, 2\
Q.98. Solution set of sinxcosx = %s .
n n n 2 ™ 5m
@ E+nr}u {5 +nn) ®) {5+ 2nm} U {F + 207 (©) {Z+2nn}u {4+ 2nn)

(D){ + mr} U {F?E[ + mr}
Q.99. Which of the following is tautology?

(A)p-~q B)(p—=q@n (pq) € po2qe~q—>~p Mpn~p
Q.100. f (z):-— Is not uniformly continuous In the region
(A]U'-i]z[{l (B) 0<lz]<1 (©) 0<lzl<1 (D) 0<|zl<1

FOR ' USE OF ROUGH WORK




