FEDERAL PUBLIC SERVICE COMMISSION

COMPETITIVE EXAMINATION FOR RECI(U!'I"MENT TO POSTS
IN PBS-17, UNDER THE FEDERAL GOVERNMENT, 2002

TIME ALLOWED: . THREE HOURS

PURE MATHEMATICS, PAPER-]

MAXIMUM MARIKS: 100 -

Attempt FIVE questions in all, including QUESTION NO 8 which is

NOTE:
COMPULSORY. Sclect at least TWO questions from eaclt of the
- SECTIONS 1 and I1, All questions carry EQUAL marks. |
-[Q-No. [Question L ; Marks
I
o SECTION -1
1 (a) |[Let G be a finite group and H be its Subgroup, Then prove that the /|10
order of H divides the order of G. R
(b | State and prove Fundamental theorem of Homomorplhism in' H
groups, ‘
2 () [Deline (i) Commulator Sub group. G' ofa grou'w . 9
{iiy  Subrings. :
(iii)  Integral Domain.
(b I a . I
Show that the correspondence a +Lb - I. \ . abell isan
Y.
isamorphism of the field C of complex numbers mln 1hc ring of 2x2
- |malrices over R*,
3 (a) |Let V be a vector space over F and W a non-emply subset of V. 08
Prove that W is a subspace of V iffit is closed under the vperation
ol addilion and sealar mui'.ipncauon. T
(b IShaw that the yz plane in R is spanncd by (0,1,2), 10,2 3) and vo
‘ (XN
(e} Let V=R[x] be the vectar space of all polynom:als in x over R. Show (06 -
that the mapping: .
11V — R defined by (v} = ]vdx is Imcar '
0 _
4 {a) [I[/A'is an idempotent matrix then prove that 06
) (i) B=1-Aisan Idcmpotent malnx.
(i) AB=BA=0(.
(b | _ R TN -5 2 06
Find the eigen values and clgen veclors of.A =, N
{c) lnvc:,u[,alc for what values ot a, b the. Slmu]taneous cquations e
X+y+z=06x+2ly+3z=10. x+2y+az b, have:
{i) No solution S (1) A umque solutluu
S (iii) an inflinite number ofsoluuons :
SECTION = !l
5 (2) |Find the length of one o oof the cycloid (17
x = b(0-8in@), y = b(t - cosO)., -
(b |ind the pedal cquation of ™ = a"Cosm®. 07
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(¢) |Show that the equation of tungent to the ellipse iz— X-— = Lat the
a »?
point (X;.y,)is ——+W' Lo ‘
al .
G (a} |Find the equation of the plane through the points (x,.y,.%},
(X3.¥7.25)a0d (%4.¥3.2,).
(b \Find the Cartesian and sphetical polar coordinates of the poing P
’ : - - 4
with eylindrical coordinates (4 arc Cos 5 J3)
(c) {I¥ind the equation of the sphe:e hav:ng the slrmghl line joining, the 08
points (2,3.4) and (-2,-3,-4) as a diameter,
7 (a) {Deline the curvature, the unit principal normal vector am! the unit 06
____ihinormal vector of a curve C.
(b |Find the torsion of the curve (, )= [acostasin ct]. 07
(¢) |Prove the Serre-Frenet’s formula b’ = -1 »p, 7
- . .
COMPULSORY QUESTION
8. Wrile only the correct choice in the Answer Book. Don’t rcprbduce the statement.
1 [0.0,1 are the direction Cosines of: _-
i(a) |x-axis ‘ . N\ (b) |y-axis.
(¢c) |z-axis . ' C (d) |Nene of these.
2 JAB=AC = B=C when
(a) |A ts Non Singular ") |A| =
() A "exists a o (d} [None of these.
3 |The angle between the planes x ~y -2z + 3 = 0 and 2x + Y~-¢=35is
ay 10 L b .
@) - ) X radians
2 ‘
(c) C (d) {None of these.
------ mdlam
3
4 . [HAD = BA, when A and B are square malrices, Lhe multiphication is said to be:
(a) |Associative (by [Rellexive
() |Commulative o : {d} [None of these,
5 [The perpendicular distance of the point (3.-1.2) from the plane 2x -y -z =4 is:
(a) |2 (b) 4 F
| b . ) [None of these!
J6
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‘ —\—’ + }j_ - 5—1 = —] represents:
a’ b?o?
(a) |Sphere (b) |Elipsoid
(c) |ilyperboloid of onc sheet (d} |Hyperboloid of two sheets.
e ey [Noneof these. ”
7 |The radius ol the sphcfc xt+ytaz? —4x +.2y ~6z=1is:
(a) |1 o) 5 :
(c) 110 ltdy [None of these. w' N
8 IThe equation of surface of revolution obtﬁined by revolving the éurvc x=2".y
=0 about the x-axis is: Lo e N
(@ )x? +y? =2! (b) 1x=y? 42 |I
(©) [x? =gt - |(d) {None of these. -
9 Jax? +by? + 2hxy + 2px + 2fy + ¢ =0 repiﬁsents a parabola when:
(@) ! <ab S8 It sab
© In? =ap (d) {None of these. 1
10 ju. p, b constitute a triple of orthogonal unit vectors which is:
(a)—[i:ighl Handed B (5 |Left Handed
(¢} Orﬂ.mnormai . (d) None (Iznfthcsc.
11 |An equivalence relation satisfies l:he fo'luowing three properties: o
(n) |Rellexive. symmetrie, l;ansit.i_\;'e *' (b) Rcﬂelxlive. Anti symmetric,
: ' lransitive
(¢) INot Reflexive, symmetric, lr.kil}siliifél (1) Reflexive, symntric, Not 'l""""
. stk transitive
(e) {None of these. L SN
p—me e - -
12"}t M and Narc any two n x nsquare matrices, then det (MN) equals:
@ JdetM+letN 0 ) (del Midet N
(c) [Matrix MN Nd) [None of these. .
13 [fA is a square malrix,.theih:?'
(a) |det 3A = det A 5 (b) |det3A =3 det A
{€) idet A' #det A (d) det A=A
(¢) Nonc of these,
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td  [Which ol the following mapping is a Linear Transformation?
- —

() 'l‘('d|.£12,ﬂ';):(il.|,a2) (b) |T(abe)=(ua.l)
[(—c—) T(x.y.z) =~ (x+1.y,2) : A(d) 'l'(x.y)=(x-i-l.)'-i;l)

(e) |None of these,

J5 (R where R is the set of all real numbers, is a

[ o s
a)y (lietd (b) [Commutative Ring

() |Ring with Id(:ntity © k) |Division Ring

{£) |None of these,

Y0 {Which of the lollowing are subspaces of -R* 7

(1) [{{a,a) a eR} 1) i@a?):a eR;
(c) |{(aati)a eR) : ) lta2a)aeR) ’
{c) JNonc of these. ,ﬁ:; ‘ ‘ . _ ,
17 [Matrix A is called Involuntory ift
- i . _
) () [A2=A b)) TA?

©) [AK? =A - . |AaT=A

(¢) |None of these.

18 1Which of the following statements for groups is wrong?

(@) J(g™")y' =g . forevery g nG. | [The ilwers.e ol"lhc i-qcnlily
\ : element e is ¢ itseltin G,

(¢} |A group contains at least the idc;':ntit)(l‘.E {d} (There is a concept of an emply
element. X group.

.

{e) INon¢ of these.

19 |Given yr: G = G', from G into G’ is a group homomorphism. Then w is ' |
called epimorphism ift - _ |

() (G =G by s 1 el ‘|
;j\:) y isonto G' : “|(d) |y is 1 —1tand onto G'. both |
tc) None of these, ‘ | . !
“ 20 A cyclic group of order n is generated by: ) ‘{'!ﬁ
N (@) in é'““”““&. _ () lwo- ciClllel-]—;.; ' -
{¢) |Onc clement . ' dy m-1 clemcnls.: ]
None of these. ' ) | { f

TrRANAERY
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FEDERAL PUBLIC SERVICE COMMISSION

COMPETTTIVE EXAMINATION FOR RECRUITMENT TO POSTS
IN PBS-17, UNDER THE FEDERAL GOVERNMENT, 2002

PURLE M/\TI-IE‘MATICS, PAPER-1]

TIME ALLOWED: THREE HOURS MANIMUM MARKS: 100

NQTE: Atdemipt FIVE questions s all, including QUESTION NG, 8 which is
COMPULSORY. Seleet al least TWO questions lrom cach of the
SECTIONS 1 and 15, All guestions carry EQUAL marks,

ONo. [Guestion - T ks |
SECTION - i
[ (i) [;'rnv:: lﬁ[fl?]lﬁ)pt‘ﬂ sphere ina mclric_ﬁmggjlg an open sel. e
(b) | The intersection of any two open sets and hence of any number of . [07
| open sets in X is open. (Prove for topological space (X, 1))
{¢) [Define: 06
(n Interior point of A (i1 Exterior point of A,
(it} Boundary pointof A.  (iv)  Closure of A;
where A is a subset of a subset of a topological space X.
2 (a) |Let X =ix,y,z}, v ={D, X, ix}, {yz)}. Define g: X - X by 06
g(x) = y.g{y) = 7,8(z) = x . Verify whether ¢ is continuous or not. :
E (m)(n 08
) Prove that [{m,.n) = w_—('—lm -
F(m+n)
(e} | .5 06
Show that f{m, n) = {n,m); alse cvaluate | (5).
3 e _tan3; - 06
’ @) Evaluate lim —w—;{‘. ,
v b lanx
(1 | Find the volume of the tetrahedron bOLIIi-EE.:;i_I;ﬁi:IE‘é()(]I'(|irliliil'lc 08
p X Yy Z Lo
plancs and the plane ==+ =4 == =1, where u, b, ¢ are positive
i n c :
constants, =
() ix i 06
|Calcufate th_i -‘i---;,_-—
(x ~2)°
4 (“-3_ . ikl 1 T 0(1 . ;
Test the convergence of the serics Z--——-—--—-—-————— - ‘
i Din+2) 7 5
by | Prove that the least perimeter of an isosceles triangle in which a 06
circleof radius r can be inscribed is 6ry3. _
(e) |State and prove Fundamental theorem of Intepral ealeulus, - 08
TTRECTION-U
5 @ lf.xpnnd'CosiU Sin'0 in series of Sines of multiples of 0 08
) (by | Find the 6 Sixth roots of -3 06
(c) Prove that Cos h™'z = Log(z + \/22 -1}, 06
6 (n) |xpand [(x) = Sin x in a Fourier cosine series in the interval 07
O<x<n.
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() ] Verily that u = x? ~ y? « yis harmonic in C and find a conjugaie
harimonic function v of u.

}, N el L

©) Fvaluate “[’c;‘:?i,.c is the cirele 7] = 2 (counler clockwise).
77 @) |Find the center and radius of convergence of the power series {0
- s (= 20"
B >ﬂ‘ i
thy | Define the following terms: T 06
(i) Pole

(i) Isolated essential singularily
(i) Zero of an analytic function
(iv)___Residue.

_t': T ) /‘ . O l . O 7_""'""""_‘._'_"(3'&
) Cvaluate Ljaq P dz, where ¢ is the vuit cirele (counter elock wise). ‘
Sl
L 4
COMPULSORY QUESTION
8. Write only the correct choice in the Answer Book. Don't reproduce the statement.

I e x1-9 ’
I'he funclion f(x) = _f’,— is disconlinuous at:
x —_—

{(a) x =10 (bYy [x==3 _l
ey x=1 (<) None of these.
2 f{x) = Sii x has a minimum value at:
| S e — T
(») [x=0 19)] _n !
: T :
()| - 3In (d) [Nonec of these.
= T
' 2 1
e o . - i
3 X
- ]
!im(l 4 é} is:
Xoopen X
{a) |0 : {by |l
() e () |-e

SR IS RS — [N SO N S

4 Derivative of the function f{x)=ln x at x = 0 is:

i e |
(a) 11 (hy |0
(C) {eo (d) None of these,

e B ]

5 For adecrensing function g. fet %, < x;; thew

(@) | plx,) > pix,) (b) E(K|)<g(xz)
(c) |p(x,)=g(x,) {d) |None of these. J
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6 Tangent to the parabela y? = 5x at (5.5) is:
(@) ly=x+5 (b) [y=x-5
(c) |y=x (d)} |None of these.
7. |(2W-3 - 1) is equal to:
"l 2,0 (b) 1(-2.6)
(c) (2,0} (d) K-2.-6)
8 |Which of the following statements is not correct?
(@) e is never zero (h) 5z>z ' |
(c) ¢’ = 1Tz is an integral (d) iarg(z,z;)=arg 2; +argz,.
multiplcol 2n
9 [z
1+, _
[sr?x dx is equal to:
0
(a} |l (b) |Zero
(¢) |oo (d) |None of these.
10 f’(vl-) is equal Lo
2
RIORE: ) |Vn
() |1 {d) |Zero.
2 ' 1
[l [The Jocobian of the toiation x = wcosa-vsina , y = usin 4! VCOs ¢ s
(@) jUv ® | }
T
(c) i (dy [None of these. !
SN TR S — [ E
12 I(IJ LI f:: dx dy dz.is equal tq; |
(a) |1 by 2
3 d) [None of these.
() (@) [oneolthese. .
13 4 b
X = Y?r- + “);"T - %' +... is the expansion of;
(2) leos x. (B) fe*
(c) (d) [Nonc of these.
- 1-x
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- -

14 [Which of the following statements is nol correct?

(2} |[Anabsolutely convergent series is (b} |2,

convergent, Z - 18 converpent
'

(C) nel

|
W {l +{~1}n l oscillates/

> nisdivergent
i

" : infinitely.

15- The period of cos X sin X is:

{a) = ‘ (hy 12n

b
() |= ' . - Hdy - |Arbitrary.
16 , ' - . -
Let the metric spirce be R and let x, =1 amd 1= ot Fhen S, (1) is given by:
- 7
(ay | 1 {b) 3
-1 0,2
EN! 10.51
&l 13 () |[None of these.
b5 5l

17 1Which of the lollowing statemenis is not correet?

() hfgofis injective, then Tis injective. |(h) - |If golis surjective, then g is
surjective.

S— - 4

(€) |IF gof is surjective, and g is injective, 1{d) 1f gof is injective, and (s
~|then [is surjective. surjective. thewn g is surjective.

Note: [ A— B and g B — C are functions. '

18  |Sclect the correct stalement;

(1) [t {Int A) = Inl (A) | (b [Int{A W TH=lat(A) wint(B) _]
(¢} [lut (A B)=Int{A) N Int{D) () (Ext(AUBY# Ext(A) nExt(1})

where A and 3 are any two subsets of a topological space.

19 [feot zdzis equal to:

(1) |2 ni, (y [nL

(c) |7cra T } (_(ﬁ— None of these,

where ¢ 15 the unit circle {Counter clockwise). -
20 IThe image ol the region 1.5 _<_]z| < 2.1 under the mapping w = 27 is:

(@ [225 <|w| < 4.41 ' (6) [1.5<|w] - ddl

€} 12.25 g jw]< 2.1 (d) {Nont of thesc.

- — . .

FRR AR AR
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