pa—— ]

COMPETITIVE EXAMINATION FOR RECRUITMENT TO POSTS

TIME ALLOWED: THREE HOURS MAXIMUM MARKS: 100

FEDERAL PUBLIC SERVICE COMMISSION

IN BPS-17, UNDER THE FEDERAL GOVERNMENT, 2004
PURE MATHEMATICS, PAPER-I
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Attempt FIVE questions in all, including QUESTION NO. 8 whichis .
COMPULSORY. Select lWO questions from each SECTION, All questions carry
EQUAL marks.

SECTION -1
II'G s a finite group and H is a subgroup of G, prove that the order of H is a divisor

of the order of G. ‘ (10)
Let G be a group, H a normal subgroup of G, T an automorphism of G. :
Let T(1) = { T(h) : h e I }. Prove that T(H) is a normal subgroup of G. (1)
let R be a connutative ring with unit element shoes only ideals are

(0) aud R itself. Prove that R is a field. (10)
Let I be a finite field with ¢ elements and supposc that FCK, where K is

also a finite field with [K:F] = n. Prove that K has " elements. (1m
IS X)Xy eenn X ,1} 15 a set of non zero vectors spanning a

vector space V, prove that § contains a basis of V. (10)

Let T U — V be alincar transformation from an i — dimensional vector
space U to a vector space V over the same field F.
N ={uel: TW=0}andR(M)={v EV T(u)= viorsameu « U},

Prove that dim N(T) + dim R(T}=n. (10)
Let A be an x nmatrix. Provethal Aadj A= del AT, (%)
Let V be a {inite dimensional vecior space over F, A(V) the alj:cbra of ali linear
transformations V1o V. For T & A(V), 1 (T) denotes rank of T. (12)
10 S, T e A(V),

Prove: (i) r(STy< r{T)

(i) (T8 < (D
i) r(SD=e (TS =1(T),i{SmapsVontoV.

SECTION-IL

PProve that the intrinsic cquation of the cardiode = (1 — Cos 0} is 8 sin” (y/6). (10)
Prove that the normal Lo a given curve is tangent to jts evolule (o

F ind lhe cqualinns of tangent plane and the normal to the hyperboloid

X2 —3y —2 3= 0at(2,1,-2). (ll(l)
Find the envelope of the family of planes 3a%x - Jaytz=a, ? and show that its
edge of regression is the curve of intersection of the surfaces XZ = y Ry = (10

Prove that a space curve whose curvature and torsion are in a constant ratio
is a helix. (10)
Find the curvalure and torsion of the curve (1)

3
x:"~3uv-uj, y*—*—3u2, z=3u+u,

COMPULSORY QUESTION

Wriic only the correct chvice in the Answer Book. Do not reproduce the qucstions.
(1) Let G be a cyclic group of order 12, Then G has:
(a) 3 distinct subgroup (b) 4 distinct subgroup
(¢) 6 distinct subgronp (d)  None of these
(2)  Let Q and Z be the additive groups of rationals and integers respectively, Then:
(a) The Group Q/Z is cyclic
)] Every element of Q/Z is of infinite order
(©) Every eleinent of Q/Z is of finite order,
({d)  Nonc of these.
()] Suppose A,B are matrices such that the product AB exits and is zero matrix, then:
(a) A must be zero matrix - (b) B must be zero matrix
(¢}  Neither A nor B need be zero matrix (d)  Nonc of these
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4
(5)

(6)

(7)
(8)
(9
(10)

(an

(12)
(13
(14)

(15)

(16)

(17

(19)

(20)

Let A be an n x n matrix, with rank A < n, Then:

(a) determinant A may be positive (by  determinant A must be
(¢)  dclerminant A may be negative (d} None of these

A square matrix A such that A% = A is called:

(a)  involuntary (b)  idempotent

(c}  nilpotent (d)  None of these

Let V be the real vector space of ali functlons on R to R, and lel A = {x, Cos x},
Then:

(@)  Aislincarly independent {(b) AspansV

(cy  Adislinearly dependent (d)  None of these,

The additive group of integers has:

{a) 0 quotient groups of order 6 each  (b) 2 quotient groups of order 3 each

{c) I quotient group of order 6 - (d) None of these

The determinant of a triangular matrix is the product of its entries on:
(a) last row (b)  main diagonal

() first row (d)  None of these.

Every elementary matrix is :

{a) non singular (b)  singular

(¢}  involuntary () None of these

The equation <t y2 —z =0 represents:

{(a) quadric cone (b)  ahyperbolic cylinder

(c) a hypetbolic paraboloid (d) Noneoflthese

Let A be matrix, Then its

(a) row rank my be greater than its column rank.

(b)  Row rank may be less than jts column tank.

(¢}  Row rank = column rank

(d) None of these

A system of m homogeneous linear equations AX = 0 in n variables has a non —
trivial solution if and only if;

(a) rankA=n (b)  ranm A<n

(c) rankA>n (d) ' None of these.

Ma, R denote all 2 x 2 real mairices and real numbers. Let F: My — R,
f(A)= det A, for A eMy. Then:

(a) fisonto R {(b) fisone-to-one

(¢) f is neither onto nor one-tg-one (d)  None of these

1 J,, denotes the ring of integers mod n, then:

(a) Jyisa feld (b) Jg isa ficld

{c) Jg is an integral domain {d) None of these

The rectangular coordinates of lppomt with spherical coordinates (3, % g— ) ave:

H

3 3 3
() (3. i,:?.) (b) (_{-; {? ‘{;J

(¢) ‘\\5,%,2 ) (d)  None of these

The distance of the pomt 3, 2, 3) from the plane 2x tly—z=351is:

5

a L one of these
@ g ® J14 ()J— @ N
Monge’s form of the equation of a surface is:

@  Send=0 v f (5, 1) =0

y z

{c) z=f(x y (d) None of these

The only space curve whose curvature and torsion arc both constant is:
(a) a parabola (b)  acircular helix

(©) a circle (d) Nene of these

If torsion is zero at all points of a curve, the curve is:

(a) a helix. (b a straight line

(v) all on one plane (d) None-of these

Let G be a group of order 13. Then:

(@} Gisnoncyclic (b}  Gisnon abelian
(c) . Qiscommutative (d)  None of these.

ERRER kR

prge 20l 2

‘__‘5_ W.Studentﬁnunt LM
-Homework Help & Pastpapers


http://www.studentbounty.com
http://www.StudentBounty.com

TIME ALLOWLD: THREE HOURS MAXIMUM MARKS: 100

COMPETITIVE EXAMINATION FOR RECRUITMENT TO POSTS

FEDERAL PUBLIC SERVICE COMMISSION

IN BPS-17 UNDER THE FEDERAL GOVERNMENT, 2004.
PURE MATHEMATICS, PAPER-1I

NOTE: Atlempt FIVE questions in all, including QUESTION NO, 8 which is COMPULSORY. Select

TWOQ questions from cach of the SECTIONS 1 AND 11, All questions carry EQUAL marks.

1. (2)
(b)

(c)
2. ()

(b)

©

(b)

(©)

(b).

(©)

5. | €);

SECTION -1

Evaluate: fim ¢ SNX ®
x>0 x —— Sinx

If {is continuous on [a,b], ['cxists on [a,b] and ' (a) =f(b), prove that there is a
point C in (a,b) such that f' (c) = 0. (8)

Find the inclined asymptotes of the curve x* -~y < 6xy = 0. (4)

Ewvaluvate ”I) sy’ dxdy, where D is the region b unded by the x-axis. the

ordinatc al x = 4 and arc of the parabola  x2=1. s (6

I L (x,y} is continuously differentiable and home reneous of degree n in a region &,
prove that  x f{x,y) +yf, (xy) =of{x.y}). (0)

Find all the maxima and miuima of {{x,y) = x4y —63 (xty)+12xy &)

Show that the function fin {0,1], where
{(x)=1, xis irrational

= (), x is rational, is not Riemann -1 legral (G)
Prove that: '
! . b
f)r'2]t1_Cosx dx=—7iln2 (6)
Sinx
Prove that j::m——— dx converges. (&)
F R
Prove that every compact sabset of a metric space is closed. (8}

Sel (Q be the space of all rationgl numbers with metric d (x,y) = Ix - y | forx,yinQ.

Show that ) is not complete. (6}
Hm 0y
Prove that W - isanumbre, suchthat 2 <e <3, {6)
n —» oo n

SECTION 1L

Let x, + iyn = (1 +1)", nis a positive integer  Using DeMoivte’s theorem, Prove:
(i) x%u + Y%n =4" ‘ ' (5)
(") Xl Yo X Yot =2"‘l . (5)

Let [{z) = u(x ,y) +iv (x,y) be analytic in a domain D. Using Cauchy — Riemann Conditions,
Prove:

o 2 ‘6 : 2 Y .
[Aax If(z)|] + [a—]i(z)]] = |I'@)|" firalizinD. (1
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6. (a) Let C be a circle with center Zy and radius r and let f be analytic in an

open set D containing C and its interior. Prove:
M n! .
|r(")(z0)| <L 020,12, e )

)

where M is the lcast upper bound of |f(z) | on C.

T 3z
)] Show that ]' e+ 3Cosh dz = 8=

g
c a
Z -1
[ 2)

where C is a simple closcd conlour containing i ;; in its interior, and
the integrad is in the positive direction. '
(c) Find the Laurent series expansion, in powers of z, for —— 1 - inn the
(z—1}{z-3)
annulus 1< | z l <3, (6)
7. (@)  Find the residues of —ZL"SI‘?—S. at its poles. (10)
2°{z+im)
. eZ dz
(b)  Use the method of residues to evaluate [=—--, where Cis the
o Si hz
circle 1z | =4 in the positive direction. (1)
COMPULSORY QUESTION
8. Write only the correct choice in the Answer Book. Do not reptoduce the question.
(D The set of all ....... numbet forms a sequence: :
(@)  Real "(b)  Rational (¢)y  lrrational (d) None of these
@ f(X)=x, xrational =0, x irrational in [0,1]; ‘
i .y . -
(a) fis discontinuous at x = — (b) f is discontinuous at x =0
L
(¢) [is continuous at X = -13 (d) None of these
(3)  Theseries 3, - l.—; is converges for:
n=1 #n'
(@ p=l b =-;— () .p>1 (d)  Nonc of these
& r (% ) equals 10
(@ m ® (c) —li (¢) None of these
(3 Il f is homogencous of degree n, X fx (x,y) +yh(xy) =n f(xy}is called:
- {a) Lagrange’s formula (b) Euler’s formula

(¢} - Goursat’s formula (d) None of these _ .

(6)  Every function X — Y belween metric spaces is continuous if:

(n) X is discrete (b} Y is complete
{c) X is completc. (d) None of these
N | If each f, is continuous and f, —f Uniformly on E, then:
(a) [ isdifferentiable onE (b)  fiscontinwous on E
{(c) f is discontinuous on E {d) None of these
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(9)

(10)

(1

(12)

(13)

(14)

(15)

(16)

(17

(18)

(19)

(20)

"Every reul —valued continuous function on open interval (0,1) is:

(a) bounded (b) Unbounded  (t) monotonic  (d)

Whennis large,n ! = (fZzn 0" ¢ iscalled:
(a) lermile's formula (b)  Stirding’s formula
() [iuler’s formula (d) None of these
) Clx)= e for:

Sin nrx
@@ O<x <l ©)  x=1234.0.ccce..
€y x= ; only {(d)  None of these

oo
If Y A, converges absolutely to A, then any rearrangement of the series:
n=1 :
(a) diverges {b)  Converges bul nol necessaryto A
(©) Converges absolutely to A (d) Nonc of these

Every Riemann intcgrable function is:
(a) Continuous b) differcntiable

{c) monolonic {d) None of these

Every compact metric space is:

() discrele (b}  complele
{c} Infinite (d) Noune of these
The set of alf points z satisfying I(z—l)| + |z} =4 tics on:
{(a) acirele (b) a parabola
{c) an cllipse (d)  Noncolthese .
x .
Let Y 7, be ascries of Complex numbeis:
n=l ]
(a) il lim 4p=0 then series converges 1o zero
n—»m@

(b)  ilthe scrics converges, then {jm 2, =0
=

(<} if the serics converges, it converges absolutely

(d) None of these

(-1)% cqual to:

(@) () R (c) wf2 ()  Noneof these
IFC is lhe circlé |7, i =, I E;EL-IE equals Lo:
¢ Z°+4

(a) 1 0 (¢} 2ni (d}  Noneof these
Log (-1-i) equal 1o :

. R 3
(a) I/2iog 2 ~ i —3—;—1 (o) f2logz+i —f
(¢} -1/2 logz-i %: (dy  None of these
f@)=y+ixis
(a) Analytic inside the circle I z | =1 (b) Not analytic in any domain
() [s analytic everywhere. T {d) None of these

Every meromotphic function of Z is:

(a) monageric {b) holomorphic
{c) has only poles as singularitics () None of these
LEL IS RS2 EL Y]
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