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NOTE:

(b)

(b)

(b)

(c)

{b)
(€}

(b)

-~ Attempt FIVE questions in all, lncludiné question No.B which is

COMPULSORY. At Jeast select TWO guestions from each section. All
questions carry EQUAL marks.

SECTION-I
Prove that any group G can be embedded in a group of bijective mappings
of a certain set. _ 19
Prove that the number of elements in a conjugacy class Ca of an element
“a” in a group G is equal to the index of its normalizer, (1m
Let G be a group, prove that: ‘ (12)

(i) The derived subgroup G'is normal subgroup of G,

(i) G/ G’ is abelian.

(iii)  IfK is'a normal subgroup of G such that G/K is abelian then
koG,

Prove that a finite dimensional integral domam is a field. {08)

Prove that in a commutative ring with identity an ideal M of R is maximal

ideal if and only if R/M is a field. ©7)
Find rank and nullity of T:R* — R*defined by
T(X),%00%) = (X, = X3, X, + X3, X, +X,) 7

LetVbea vector space of polyriomials of degree < 3, determin whether

the vectors x> =3xT +5x +1, x* —x +8x+2 and 2x* —4x® +9x +5
of V are linearly independent. (06)

. Find value of A for which the following homogeneous system of linear
equations has non-trivial solution, Find the solution o7
(=A%, +x, 4%, =0
X, ~Ax,+x,=0
Xp=X;+(1~A)x, =0

23
Find eigenvalues and eigenvectors of the matrix [4 3]. {06)

Solve the following system of equations by reducing to reduced echlon
form: N

2%, — X, +3x, =3
In +x,=5x, =0
4%, X, +%x, =3

SECTION-U

Find equation of a sphere passing through the points (0,-2,-4), (2,-1,-1)
and having the centre on the straight line 2x-3y=0=5y+2z (08)

(i) Discuss the following surface and sketch it 9x? - 4y =9z (06)
(i Find cylindrical and spherical polar coordinates of the point P with
rectangular coordinates (2J§,2,-—2). (06)

Page | of 3




&

~

PURE MATIIEMATICS, PAPER-1

6. {a) Show that the lines:
L: x=23421, y=2+t, z=-2-3t
M: x=-3+4s, y=5-4s, =6-35
Intersect. Find an equation of the plane containing these lines.

(b) Show that the perpendicular distance D of a point P(x,,y,, 2,) from the
|ax, + by, +cz, +d|
Ja? +b? +¢?

distance between the parallel planes 2x+2y-4z+3=0 and Jx+3y-6z+1=0.
(10 o
7. {a) Find length of one arch of the cycloid x =a(0-5inB),y =a(l - Cosd) .(10)
(b) Show that for the parabola y = ax® + bx + ¢, the curvature is minimum at

its vertex, (10)
COMPULSORY QUESTION

www.md¥papers.c

plane ax+by+cz+d=0is givenby D = and hence find

8. Write only the correct answer in the answer book. Do not reproduce the questions.
(1)  Theset {i,-i,1,-1}is: .
(a) Semi group under addition (b)  Group under addition
() Group under multiplication (d)  None.of these.

(2)  Number of subgroups of order one of an infinite group G is: .

{(a) Zero (b) 1 (c) 2 (d}  infinite (¢) None of these,
(3} A cycli group of order n is generated by:

(a) n elements ()  (n-1)elements

{c) iwo elements . {d) one element

{e) None of these.

(4) Let H be a subgroup of order m of a group of order n, the number of right
cosets of Hin G is: _
(a) n (b) n-m (c) m-n

{d)

L (e)  None of these.
m
(5)  The dimension of a vector space V is the number of:
(a) Linearly independent vectors in V.
(b}  Linearly dependent vectors in V.

(c) Linearly independent vectors spanning V.
(d}  None of these.

(6)  The characteristic of an integral domain is:
() zero  (b) aprime (c) zerooraprime (d) Noneof lhe§e.

(7)  The eigenvalue is related to the corresponding eigenvector (for a matrix

A) as:
@ JA-Ax|=0 (b) |A-Al x=Db
(c) Ax=lx (d)  None of these.

(%) For two vectors Aand B, A.B gives:
(a)  Cos of angle between A and B v
(b)  Area of parallelogram with A and B as its adjacent sides.
(c)  Vector perpendicular to Aand B
«(d)  Veetor parallei 1o the plane of Aand B
(e) None of these.

(%) It Bis angle betwecn.lwo vectors A and B, then —I/:ﬁ gives:
_ . (a) tan 0 (b) cos@
e - {c) sin 0 (d) sec9d

(e) None of these,
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FEDERAL PUBLIC SERVICE COMMISSION

COMPETITIVE EXAMINATION FOR RECRUITMENT TO POSTS
IN BPS-17 UNDER THE FEDERAL GOVERNMENT, 2001.

PURE MATHEMATICS
PAPER-1I
TIME ALLOWED: THREE HOURS MAXIMUM MARKS: 100
NOTE: Attempt FIVE questions in all, including question No.8 which is

COMPULSORY. At least select TWO questions from each section. All
questions carry EQUAL marks.

SECTION-I
’ PP
I. (@ ()  Find im>==2 (5+5)
XA x -— a
. 1Y x <=1
(it} Find a and b such that f{x) = {ax + b,~1 5 x <1 is continuous for
x14+2,x>1
all x.
. RO Find g—)l when Sin (In xy) = x + y? (5+5)
X

(i)  Use Taylor's theorem to prove that In sin (x+h) =Insinx + h

1 H
cot X - 2 h?cosec? x + Sh’cot % cosec?x # ---

2 (@ Evaluae | (08)

-dx
(- 2xWI-x* ,
(t)  Evaluate Ie" sin 4xdx _ (06)
{c) Test the convergence or divergence of the series:

2_+_2_.i+_2.4.6 4 2468 o (06)
5 58 5811 581114

3. {a)  Find the asymptotes of the curve x’y* (x* ~y)? =(x? +y?)’.  (10)
(b}  Find maxima and minima of the radius vector of the curve:
¢’ a’ b?
I 10
r Sin?0  Cos’0 0
4, (a)  Trace the folium of Descartes x* + y? = Jaxy. (08)
(b) Define an open sphere in a metric space(x,d). Let {x,d,) be the discrete

mielric space, wrile open balls centered at x & X with radius % and % .

(06)
{c) Let X = C [a,b] be the set of all real valued continuous defined on {a.b)].
Define a {unction d:X >;X — R as follows: (06)

Forf, geX, d(f,g) = _f | £(x} - g{x}}dx. Prove thal (x,d) is a melric space.
LR .
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SECTION-II

5. {a) Separate into real and imaginary parts tan ' (x-+iy). ()]
(b)  Show that log(l+cos0 +isin@)=In (2 cos g) + i—g (06)
(c) Sum the series; ' o7

c? c?
1 +ccosB+—co320+ —5!—cos39+ .....

6. (a) Define an analytic function. Prove that the necessary and sufficient _ -
condition for a function W=f(z)=U(x,y)+iV(x,y) to be analytic is ? :
that Ux, Vx, Uy, Vy exist and are continuous such that Ux = Vy, B
Uy =-Vx, (10)

dz

(by  Using cauchy’s integral formula evaluate Il where C is part

2
Jaz
of the parabola y=4-x ! from A(2,0) to B(-2,0). (10)

7. (a)  Expand f(z) = -11— about z = 2 using Taylor’s series expansion.
z ‘

(10)
)] Consider the transformation W = e.Z and determine the region in
w-plane corresponding to the triangular region bounded by the

lines x =0, y =0 and x + y =1 in the z-plane. (10)
COMPULSORY QUESTION
8 . Write orily the correct answer in the answer book. Do not
i reproduce the questions.
w? _al
(1)  The function f(x)= X _~% s discontinuous at:
X~a
(a) x=1 ) x=a
(©) x=0 - (d) x=4a {e) None of these.
(2)  f(x) = cos x has a maximum value at: '
(a) x=0 (b) x=1
&) x= -123 d) x= %T-t- {e)  None of these.
3 tim3EE s
20 x . . -
(a) zero (b) 1 i
(¢) undefined (d) -} (e)  None of these. ; J
(4)  Derivative of the function f(x) =tan x at x = 1::- is: ' jjf:
' i
(a) 2 (b} 3 f
© 1 @ Zero (¢)  Noneof these. - (
. i
(5)  For an increasing function f, let x, < x, then: . H
i
@ f0c)>Rxy) ®)  fx)<Rx) i
©) f(x,)=M0x,) {(d)  None of these.. i
I N
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{6)  Arca under the curve f{x) = e* +2 bounded by x=0, x = 2 and
x-axis is given by:

{a) 3 by e*+2

© e+l (d) e'+3 (e)  None of these..
(7Y Normal to the parabola y? =1 ix -at (3,-6) is: _

(@)  y=x+3 ()  y=x-9

(c) y+x+3=0 (d)  None of these.

) Equation 6ftangent to the circle x* +y? =a’nt (x,,y,)is given
by:
{a) XDyl +2gx+2fy +c=0
(L) x’+y’+2gx,+2fy,'+c=0
{c) XX +yy, +2gx, +2fy, +c =10
(d) XXp 4 yy, +g(X+ %)+ (y+y ) +c=0
() None of these.

(9) In a complete metric space:
(a) Every sequence is bounded
(b) Every sequence converges
(c) Every cauchy sequence converges
(d) There is no convergent sequence,
" (e) None of these.

(10)  The open ball of radius 1 and center at zero in R is given by:
(@ (@O ® 1o,1) '
cr (1,1 (d) {0} ()  None of these,

(1)  For the two positive term series ian and ib" if
T 1
a, =b v, =12..if ibn is convergent, then:
1
(a) ia" diverges (b) ia" converges
1 }
() _ian converges ﬁbsolulely ) None of these.
1

(12)  Polar form of the complex number z = 3 - 4i is:
(@  5e" (b) Se™®
(¢) S5el® (d) e®. (¢) Noneofthese,

- (13)  Log (x +iy) is given by (7= Jx* +y?, G=la.n"!-):
X

(a) log |z +i@ by  logjl+irne
() log(lz|+ir0) (&) * log{lz] +i0)
(c) None of these..

(14y A curve Z = [{1) is smooth if for t ¢ [a,b]:
(ay =1 )  t')=0
©. =0 (&) f(a)=1f(b)
(c) None of these.,
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(I3)  Ona Simply connected domain D and any closed con.
Cin D, for an analytic function f(z), f f(z)dzis:

(a) Zero ) non - zero
1

(c) { (d) 3 (c) None of these,

(16)  lim(l1+ -]-)" is:

LELR
(a) | (b)  zero
(c) e (B e’ (e) None of these.
(17)  The set of integers together with the operation of multiplication
forms;
. (8)  asemi-group (b)  group

(c) Integral domain (d) field (c) None of these.

(18) ftan xdxis:

(a) secxtanx (b)  seclx

{c) In sec x (d) secx (e}  Noneofthese.

LIy
a9 Ez + x)dxdy is:

iy

@ 2 ® 1

(c) 2n dy Zero (e) None of these.
@) |[%s,

F3
(@) " =<2 {b) - =1
(c) 2 () | (e) None of these.

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

PURE MATHEMATICS, PAPER-]

TIME ALLOWED: THREE HOURS - MAXIMUM MARIKS: 100 - =

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

COMPULSORY. Sclect at least TWO questions from eacltof 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. o
(b | State and prove Fundamental theorem of Homomorphism in' H
groups. ‘
2 () [Deline (i) Commulator Sub group. G' of a group G. 9
{iiy  Subrings.
(iii)  Integral Domain.
(b . a b . 1.
Show that the correspondence a +ib —» \ .abe R isan
~h a
nnmnrphmn of the ficld C of complex numbers into 1hc ring of 2x2
- mall ices over R*,
3 (a) |Let V be a vector space over F and W a non-emply subset of V. . (8 ;
Prove that W is a subspace of V iff'it is closed under the vperation
ol addilion and scalar multiplication. T o ‘ '
(b IShaw that the yz plane in R" is spanncd by (0,1,2), (0,2 3)and 0o -
o).
(e} Let V=R[x] be the vectar space of all polynom:als in x over R. Show (06 -
that the mapping: :, .
1:V = R defined by (v} = ]vdx is Imcar ' '
0 ] 3
4 {a) [If A is an idempotent matrix then prove that 06 ‘ ; '
(i) B=I-Aisan Idcmpotent malnx. - ' i
(i}  AB=BA=0. . ' %
(b _ R, -5 2 c |oe o
Find the eigen values and clgen veclors of.A =, N g
{c) lnvc:,u[,alc for what values ot a, b the. Slmu]taneous cquations TosT o :
X+y+z=06x+2ly+3z=10. x+2y+az b, have:
{i) No solution S (1) A umque solutluu
(iii) an infinite number of soluuons .
SECTION- 1 K
5 (2) |Find the length of one o oof the cycloid o . (7
x = b(8-8ind), y = bt - cosO). i
o . ‘ . N |
(b |Find the pedal equation of +™ =3"Cosm®. 07 3
SR K
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(<)

Show that the equation of tungent to the cllipse

point (X;.y,)is ——+W' i
al .

‘ulx
™

'

X.
»?

= Lat the 06

6

(a}

(b

Find the equation of the plane through the points {x,,v,.2;}.

(X5.¥7.25)a0d (X4.Y3.2,4).

006

IYind the Cartesian and spherical poiar coordinates of the poing P 06

with eylindrical coordinates (4 arc Cos g 3). .

(c)

Find 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,

()

(h

Define the curvature, the unit principal normal vector aml e unit 06

binormal vector of a curve C.

Find the torsion of the curve (, H) = [acost asinl, ct].

07

()

Prove the Serre-Frenet’s formula b’ = -1 «p,

07

COMPULSORY QUESTION -

Write only the correct choice in the Answer Book. Don't reproduce the statement.

0.0,1 are the direction Cosines of: _-

(@)

X-axis

(b)

y-axis.

(c)

Z-aXis

(d)

None of these.

(R}

TAB=AC = B=C when

{a)

A is Non Singuiar

(b)

A=

{c)

A 'exists

()

None of these.

wd

The

angle between the planes x -y -2z + 3

=Oand2x+y~~z$5is

{a)

0

(b)

T,
~-radians
2 ‘

(c)

m .
----- radians
3

(d)

A

B = BA, when A and B are square malr

1ces,

None of these.

the multiplication is said to be:

(a)

Associative

(b)

Reflexive

()

Comnmulalive P

{d}

None of these.

The

perpendicular distance of the point (3.-1.2) 1

rom the plane 2x 1y -z = 4 is:

(a)
{c)

M

(b)

4

{d)

PAGE 2
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6 2 L

—\—, + y‘i' - E—z« = —] represents; :

as b ¢

(a) |Sphere ‘ T (b) |Elipsoid |

(¢) |Hyperboloid of onc sheet (d} |Hyperboloid of two sheets. ‘ :
el Noneorthese. ”

7 |The radius ol the sphcfc xl+ylez? —4x+2y-6z=1is

@pt w5

.
o

(c) 110 e Jd) None of these, f

: [ s
8 IThe equation of surface of revolution obtained by revolving the burve x = 2% .y
=0 about the x-axis is: Lo e .

(@) 1,2 ryl =gt ‘ < Yy =yt 4z |' -
() [x? =y* ' - ) ﬁone of these. "
9 Jax? +by? + 2hxy + 2px + 2fy + ¢ =0 repiﬁsems a parabola when:
(3) 1h? <ab B In?>ab
© In? =ap _ : (d) |None of these. 1
10 {u. p, b constitute a triple of orthogonal unit vectors which is:
(a)—[i:ighl Handed o ' '-;f‘ AbY Left Handed
(¢} Orﬂ.mnornmi : (d) [None (Iznfthcsc. i

11 [An equivalence relation satisfies the following three properties:

e

(a) [Reflexive. symmetric, iransitive *' (b) [Reflexive. Anti symmetric. ‘ ‘
' . a lransitive ‘ ;

{(¢) INot Reflexive, symmetric, lrhnsili?él {d) {Reflexive, symimetric, Not .
: R transitive

(e) [None of these, L W

12 |if M and N arc any two n x n square matrices, then det (MN) equals: !

(@) |detM +letN 5 ko) ldet M det N

. (c) [Matrix MN Nd) [None of these. '

‘ ’ HEERE )
13 |If' A is a square matrix, then:  .p

{a) deIJAmdélA by |det3A=3detA o ' !

(€) idet A' #det A e ) et A=A

(¢) Nonc of these,

I . ' ' ) iPAGE3 of  NUMPAGES 4
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td  [Which ol the following mapping is a Linear Transformation?

|— a N
(0 [ TC,.a,.0)) =(a;.8,, (b) | T(abe)=(a.l)
[(—c—) Tixy.z) = (xH1.y.2) : i) '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

(a) [{(a,a): a eR]} | 1) i@a?); a eR!
(¢) [{taat1):a €R) - ) [f@®a)a eR) |
(c) JNonc of these. :jﬁ; ‘ : ._ .
L_l_'f'—-M_am‘: ;\:s- called lnvolumor?/ il .
‘ @ JAZ=A C®) azoy
(hc;ﬁ‘/\“ﬂ\ - Tld). |A = A

(¢) |None of these.

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

(@) g™y =g forevery nG. - “loy [The ilwers.e of the identity
\ : 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) INonc of these.

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

() |[G'=G b)Y yis |-
{(£) [w isonto G' : “|(d) |y is 1 —1tand onto G'. both
— . :
: (¢) [None of these, )
LT 20 |A cyclic group of order n is generated by: ’
o (a) [n clements, b)) |two elements ’
{¢) |Onc clement ' (d} m- I elements,
None of these. ' ) {

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

TIME ALLOWED: THREE HOURS

PURLE M/\TI-IE‘MATICS, PAPER-1]

MANIMUM MARKS: 100

NOTE.:

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 Marks |
SECTION -1
o (Git) [;'rnv:: lﬁ[fl?]lﬁ)pt‘ﬂ sphere ina mclric_ﬁmggjlg an open set, T 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 Cxterior point ol 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)}. Deline g:X - X by 06
g(x) = y.g(y) = 7,8(z) = x . Verify whether g is continuous or not. :
i T"(m)§™ 08
) Prove that [{m,.n) = —r—_—(ﬂ—lzm
F(m+n)
c 5 06
() Show that B{m, n) = (n,m}; also evaluate 1 (5).
3 e _tan3; - 06
’ (@) Evaduate lim —w—;{‘. \
v b lanx
(1 | Find the volume of the tetrahedron bOLIIi-EE.:;i_I;ﬁi:IE‘é()(]I'(|irliliil'lc 08
planes and the plane Xy iﬁ + %=1, where a, h.ocare pusiliv‘c
i ) c :
constants,
() 1; ' | 06
|Calcutate J‘d--uE E---;,_-— i
b x-2)?
4 (“-3_ . ikl 1 T 0(1
Test the convergence of the serics Z--——-—----—-————— --.
i Din+2) 7
(b | Prove that the least perimeter of an isosceles triangle in which a 06
circle of radius r can be inscribed is 613
(¢} |State and prove Fundamental theorem of fntepral caleulus. 08
TTSECTION-
5 (@) lf.xpnnd'CosiU Sin'0 in series of Sines of nwltiples of 0 8
(b) | Find the 6 Sixth roots of -1 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.

+. PAGE 1. 1 of i NUM!’AGESA
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PURE MATHEMATICS, PAPER-I]

(b) | Verily that u = x2 — y? — yis harmonic in C and find a conjugaie 07,
|| harmonic function v of u. S
¢) | 1z , . ) 06
©) Evaluate - Y7 s the cirele 7] = 2 (counler clockwisce).
-4
7)) [Find the center and radius of convergence of the power scries {06
. . (7_ _ 2 -L) n
. S
| BN - S R
thy | Defing the fotlowing lerms: 06
(i) Pole
(i) Isolated essential singularily
(i) Zero of an analytic function
_ V) Residue. o R N
o1 > — o ' R
) Cvaluate Ljaq P dz, where ¢ is the vuit cirele (counter clock wise). ‘
. Zl _
L 4
COMPULSORY QUESTION
8. Write only the correct choice in the Answer Book. Don't reproduce the statement.

| 2 )
SN . Xx°=-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 !
: X I :
)y | - In (d) [Nonec of these.
= D
. 5 ;
B o . . i
3 X
Eim(l 4 ]—} is
X-oro X
{a) 10 (by |1
() Jo (udy |-e

SR IS RS — [N SO N S

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

e I T

(a) 1 (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: ’ -
"W 2.0 ) |-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 '
N —
(c) e” =1 il zis an integral (d) iarg(ziz,)=arg 2, +argz,. :
multiple of 27 L [
I
9 |a L
P Nk
[sr?x dx is equal to: e
0 P
R . , A
@ 1 _ (b |Zero y B
— | ] |
(¢) |oo {d) |Nonc of these. ! A
10 | 3
F(vlz-) is equal Lo ‘ !!
. '
i
(@) |n Cb) | Jr , : {j ‘
(©) {1 {d) [Zero. k .;"'
2 : ; 1
[l [The Jocobian of the rotation x = wcosa~vsina , ¥y = usin o 4! veos & is: ?5: ‘
_ ’ £
(a) jUv ® |o } B
- -t M
(c) i} (dy [None of these. ! L
e —_ Il e . : i
) 12 I(IJ L;z f; dx dy dzis equal to: | ' ; E "
@ |1 ® P2 =
oo
3 ‘ d) [None of these. : 1
(©) (i_L_ e e v
L3 X"' )(S X7 . . i ;:
— S S - T, s Lhe expansion ofl ‘
! o5 7 :
: L
() leosx. (b) o ¥ r.
()| 1 . () [None of these. - : R }
l—x : : 1oL
- \
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Which of the [ollowing statements is not coriect?

14
(2} |An absolutely convergent series is (b)Y |2
convergent, Z =18 gonvergent
'
() | {d) J nel ‘
Ln 1s divergent \l +{~1}n ] oscillates
i
" infinitely.
15- The period of cos X sin X is:
) ‘ (hy 12n
2
(c) |= ' - Ny [Arbitrary,
16 ) ' - . L
Let the metric spice be Rand let x, =1 amd r = > fhen 5, (1) is given by:
* 7
(1) |1 ) 3
-1 0,=
51 1051
&l 13 () |None of these.
1551
17 1Which of the lollowing statememis is not correet?

I e el

surjective.

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

- ¥

(€) |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: 1 A— B and g B — C are functions.

The image ol the region 1.5 _<_]z| < 2.1 under the mapping w = 27 is:

18 |Select the correct sl;lﬂcmcm'.
El;_ It {Int A) = Inl (A) | (l;;_l:t“:/(:“ll—):_lul—(—;\) wint (B)ﬂ]'
(¢} (lut (A B)=Int{A) N Int{D) () (Ext(AUBY# Ext(A) nExt(1})
o ;s;c:a:\mand 13 are any two :q‘ubscts of a topological ‘,;ILL ‘
19 [fcot zd?,wis equal Lo )
¢
o e W i o
(c) |7cra T } (_(ﬁ— None of these,
where ¢ is the unit circle {Counter clockwise). -
20 N T

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

() 225 <|w| < 4.4 ' (b) [1.5%|w|- d.dl

]

FRR AR AR

PAGE d

ul’

NUMPAGLES 4




FEDERAL PUBLIC SERVICE COMMISSION www.maxpapers.com

COMPETITIVE EXAMINATION FOR RECRUITMENT TO POSTS
| IN PBS-17, UNDER THE FEDERAL GOVERNMENT, 2003

PURE MATHEMATICS, PAPER-I

TIME ALLOWED: THREE HOURS MAXIMUM MARKS: 100

NOTE: " Attempt FIVE questions in all, including question NUMBER- 8 which
is COMPULSORY. Select at least TWO questions from each of the
SECTIONS I and II. All question carry EQUAL MARKS.,

SECTION -I

1. (@ Let H, K be subgroup of a group G and HK={hK|heH, keK].
. Show that HK is a subgroup of G if and only if HK=KH. (08)
(b)  Let H be a normal subgroup and K a subgroup of group G. Show that the

factor groups HK/H and % A Ki:xist and are isomorphic to each other.
Also give the famous name of this result. : . (12)

2. (@ Give definition of normalizer of a set in group G. Prove that the index of
' normalizer of an element g in G is equal to the number of elements in

‘conjugacy class C;of g in G. o . (10)
(b)  State the famous Pigeonhole principle. Use this principle to justify the
- claim “every integral domain is a field”. : : (10)
3. @ What is meant by a basis of vector space V over field F. If xy, ..., Xm
are m linearly independent vectors in i~ dimensional vector space V over
field F then show thatn 2 m. - (08)

(b) Give definition of finite extension of a field. If L is a finite extension of
field K and K is a finite extension of field F, ‘Then show that L is a finite
extension of F. (12).

4. (@) . LetS and T be linear transformations of finite — dimensional vector space
'  Vinto itself. Define the rank 1(s) of s. Then show that r(TS)< min {r(s),
© “K(T)} and that t(ST)=r(TS)=r(T) whenever S is invertible. 19
(b) = LetV be an n-dimensional vector space over field F. Let T be a linear
transformation from-V into itself having all its characteristic roots in F.

Show that T satisfies a polynomial of degree n over F. (10)
P o | SECTION -II
5. () How would you differentiate between hyperbola and parabola? Prove that

the lines y = b xandy= -b x are asymptotes of the hyperbola
- a a ,

2 2 . ‘
LI SIS : Qo)
al  b?
(b) Give significance of the pedal equation of a plane curve. Show that p* =ar
is the Pedal equation. of the parabola y’=2a(x+a). . 0y

6. (a) Express the equation P = 7 Sin® Sin ¢ in cylindrical and rectangular
: coordinates. - : (10
(b) What kind of surfaces in IR? are called ellipsoids? Identify the standard
pame of the surface x? + 9y? - 42% - 6x + 18y + 16z +20=0.  (02+08)

7 (8  Whatis the osculating plane of a curve at point P: Show that the

osculating planes at any three points of the cubic curve t= (u, v, %)
meet at a point lying in the plane determined by the three points. (10}
' Page | of 3
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(b) Find the curvature and torsion of the curve of intersection of the following
two quadric surfaces: a;x>+byy+c;z? = 1, agx?+byyl+c =1, {10)

- COMPULSORY QUESTION

8. Write only the correct choice in the Answer Book. Do not reproduce the b
question.
(1)  The number of identity elements in a group is:
(a) 0 (b) 1
(©) 2 ' (d)  None of thesé.
(2) A field must contain at least:
(a) one clement {b)  Two elements
()  Three elements ~(d)  None of these.
(3) A basis of Vector space contains:
- (a) only the zero vector (b) - no zero vectors

(¢)  zero as well as non-zero vectors (d)  None of these.

(4) Every vector space is:

(a) a group (b) aring,
(¢) afield (d)  None of these.
(5) Matrix A is nilpotent iff: :
(a) A'x0 Vn (b) A"=0Oforsomen ‘
() . A"=0,¥n (d)  None of these, |
(6) A unit matrix of order n has the rank;
@ 0 . (b) 1
(c) n - {d}  None of these.
(7} The matrix equation AX = B has unique solution if:
(a) 0 (b}  Aissingular
- (e) A is.not invertible {(d)  None of these.
(8) The determinant of a triangular matrix is the product of its entries on;
(a) first row 4 {b)  second row
“(¢)  main diagonal (d)  None of these.

(%) Inany conic, the harmonic mean between the segments of focal chord is:
(a)  the geometric mean (b) zero
(c) semi-latus-rectum _ (d) None of these,

(10) a=rcos0 isan asymptot of the curve:

(a). r=acos® (b)  r=asin9
(€ r=atan6 '(d)  None of these.

(1 The radius of curvature ofy= Vi -x? forx e [-r, 1] is:

@ ®) |
(cr 2r (d)  None of these.

(12) ' The distance frbm the origin to the plane x + 2y -z -4 =0 is:

D L /s
@ 7 »
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) _
(c) —J-g— (d)  None of these.

. (13)  The rectangular coordinates of the point with spherical coordinates
(5, .5n,.5n)are: '

@  (5.0.0) o ® 050

() (0.,0,5) {(d) None of these.
(14)  a?x*+ bty - c? 22 =1 is hyperboloid of:

(a) - 1 sheet - (b}  2sheets

(c) 3 sheets (d)  None of these.

(15)  The principal normal at point P on a curve is the intersection of normal
plane at P and: : )
(a)  the curve ' (b) tangent plane
(e) osculating plane (d)  None of these.

(16) A curve is not a straight line iff its curvature is:

{(a) ZEro ) (b} non-zero
(c) ome . . None of these.
(17) The relations i’ =kn, n' = Tb, b'=-Tn are known as
(a) Gauss-Bonnet equations (b}  serret ~ Frenet formulae
(¢)  Tissot equations ~{d)  None of these.

(18 A set of n+1 vectors in n-dimensional vector space:
(a) must be linearly independent (b)  must be linearly dependent
(€ must be a basis (d)  None of these.

(19) Which of the following terms is not used in algebra?

(a) homomorphism (b)  homeomorphism
(c)  epimorphism (d)  None of these.
{20) No group of order 28 can have subgroup of order: .
(@ 7 by - 1l .
(c) 14 . (d) . None of these.
' EREREREER
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COMPETITIVE EX‘AMINATION_F OR RECRUITMENT TO POSTS
IN PBS-17, UNDER THE FEDERAL GOVERNMENT, 2003

PURE MATHEMATICS, PAPER-II

NOTE: Attempt FIVE questions in all, including question NUMBER- 8 which
is COMPULSORY. Select at least TWO questions from each of the
SECTIONS I and II. All questions carry EQUAL MARKS.

L (@
®)
(c)
2 (a)
(b)
(©
3 {a)
(b)
4. ‘(a)
(b)
5 (a)
‘ © .
| 6 (a)

SECTION -1
For every positive integer n, show that lim SADX - 1. (05)
x—=0 X '

Discuss the continuity of function f given by~
xif x isirrational number _
Jx)= 1 - x if xisrational number,at x = -§- . (05)

Show that any real function f(x) which is differentiable at point xg must be

- continuous at xp. Further show that the converse generally is not true. (10)

Fmd % of (tan x)Y + y™*=b. | : (06)

Fmd the volume of the solid rchon bounded abovc by the sphere

x2+y*+ 2 = 4 and below by the Uipper nappe of the cone Z=xl+yl (06)
Show that radius of the base of an open cylinder of given surface s and
greatest volume V is equal to its height. (08)

Let A be any set in a metric space X and X € X. Show that x is a closure
point of A iff every open sphere about x intersects A. . (10)

Lct £ be a function from metric space X into a metric space Y and 3: e X

Prove that f is continuous at Elff lim f(x) = f(x) wherever { x) isa

n—w0 n
sequence in X convergmg to x. , (10)
2
- . & arctanm :
Examine the series . 5~ for convergence. 09
m=l l+m ‘ ’

Let f(x) be Riemann integrable function on [a,b] and let there be a
differentiable function F on [a,b] such that F'= f. Show that

b .
| f(x)dx=F(b)-F(a). Also give the famous name of this result. (11)

a
SECTION -1

Prove that chry complex number has n nth roots, for all positive integer
n. (08)
Deduce the famous Cauchy — Riemann condm(‘ms as a necessity for
analytic functions. Show also that these conditions are not sufficicnt to
guarantee the analyticity. : (12)

Give the standard construction of arc tan z and then discuss its analyticity
in detail. : (08)

Page 1 of 3
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(9) Every Riemann integrable function is:

" {a) differentiable (b)  analytic
(c) Riemann-steltye's integrable (d)  None of these.
(10)  Every subset of a finite metric space is closed because:
(a) there exists no closed set :
8) (b)  you can not find any limit point of such sets.
{c) such set have no limit points (d) None of these.
0 (11} Interior of a set Alis:
us {(a) smallest closed superset of A(b)  proper open subset of A
{c) largest open subset of A (d}  None of these.
5 _ :
(12)  Every set is a metric space w.r.t the metric known as:
0) (a) . indiscrete metric (b)  discrete metric
(c} normable metric (d) None of these.
(13) A metric space:
() is always complcte (b) can never be complete
i‘x (c) may be complete (d) None of these.
the . 7
(14)  The function f: X —IR is continuous if the metric space X is:
(a) complete (b) discrete
(c) incomplete (d}y  None of these.
(15)  e®=cos @ +isin 0 iscalled:
{(a) Cauchy formula (b)  Gauss formula -
(c) Euler formula (d) = None of these.
(16) in(z+ J;?+ 1) is equal to:
(a) sin’'z () cosh'z
(c) sin hz (d)  None of these.
(17) -The converse of the cauchy’s integral theorem is also known as:
(a) = Jordan Theorm (b)  Goursat Theorem
(c) Morera’s Theorem (d}  None of these.
z2 é3 4
('18) 1-z+ YY) + TR converges {0:
(a) e by e* 4
(c) - -ze _ (d)  None of these.
{(19) TI'(z+]1) equals: .
@ [ o ® 2T
(c) f(zy (d) None of these.
(20) For Beta function B(m,n} is equal to:
T —
@ Lmen) o Lorm-w) .
1 '{m)'(n) [(m) . .f;f
(c) Hm)(n) (d)  None of these. '
Nim+n) t
TIITITTY
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TIME ALLOWED: THREE HOURS MAXIMUM MARKS: 100
NOTE:  Attempt FIVE questions in all, including QUESTION NO. 8 whichis .
COMPULSORY. Select lWO questions from each SECTION, All questions carry

EQUAL marks.
SECTION -1
I (a) II'(G s a finite group and H is a subgroup of G, prove that the order of 1 is a divisor
of the order of G. ‘ (10)
(b)  Let G beagroup, 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. (1o
2.(a) let R be a connutative ring with unit element shoes only ideals are
(0) aud R itself. Prove that R is a field. (10
(b) Let I be a finite field with g elements and suppose that FCK, where K is
also a finite field with [K:F] = n. Prove that K has " elements. (1m
Aa) 108 {X1,%2,. ... ,} 18 a sct of non zero vectors spanning a
' vector space V, prove that § contains a basis of V. (10)
{b) Let T U — V be alincar transformation from an i1 — dimensional vector

space U to a vector space V over the same field F.
N ={uel: TW=0}andR(M)={v EV T(u)= v lorsameu & U},

Prove that dim N(T) + dim R{T} =n. (10)

4.(a) Let A be an x nmatrix. Prove thal A.adj A = dct Al (%)
(b  Let V be a {inite dimensional vector space over F, A(V) the alj:cbra of all 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(SDN=e(T8=r(T),if SmapsVontoV.

SECTEION-IL

. . .2
5. (a) PProve that the intrinsic cquation of the cardiode 1= (1 — Cos 0} is 8 sin” (y/6). (10)
(b} Prove that the normal (o a given curve is tangent Lo its evolule (o

6. (o) F ind lhe cqualinns of tangent plane and the normal to the hyperboloid

X —3y —A =002, 1, -2) (10)
(b) 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}
7.(a) Prove that a space curve whose curvature and torsion are in a constant ratio
is a helix. (10)
)] FFind the curvature and lorsion of the curve ' (1

3
x:3uv-uj, y*—*—3u2, z=3u+u,

COMPULSORY QUESTION

(8} Wriic only the correct chvice in the Answer Book. Do not reproduce the qucstions.

(N 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

Page 1 of 2
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4
(5)

(6)

(7)
(8)
(9
(10)

(an

(12)
(13

(14)

(15)

(16)

(17

(18)

(19)

(20)

Let A be an n x 1t matrix, with rank A < n. Then: "
(a) determinant A may be positive (by  determinant A 'HUWWS}’HWD a D M

(¢)  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 () ranA<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-to-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, ) ave:

v [ELZ)

Tr
64

s

: 3.1,-2
W ( __) PRI

(c) (x[ i.%,?_ ) (d)  None of these

The distance of the point (3, 2, 3) from the plane 2x -+ 3y —z=35is:

5 K| 4
S — R — . —— one of these
@ 7 T (C? 14 @ N
Monge’s form of the equation of a surface is:
@ SEyn=0 © 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
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SECTION -1

e (a) Evaluate: Jim X S : : &)
x>0 x — Sinx

(b If {is continuous on [a,b], ['exists 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"l oxy = (L (4)

2. () Evaluale ”I) xy2 dxdy, where D is the region | yunded by the x-axis. the
ordinate at x = 4 and arc of the parabola  x*=1,. : (0)

{b) I L (x,y) is continuously differentiable and home eneous of degree n in a vegion R,

prove that  x f{x,y) +yf, (xy) =of{x.y}). (0)
{¢)  Find all the maxima and miuima of {{(x,y) = X1y -63 (xty)+12xy &)
3. (a) Show that the function fin {0,1], where
{(x)=1, xis irrational
_ = (), x is rational, is not Riemann - legral (G)
()  Prove that: ' .
i 2 T
_[) In Cosx dx=—51n2 (6)
Sinx
() Prove that j::m———— dx converges. ()
X
4. {a) Prove that every compact subset of a metric space is closed. (8}

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

Show that Q is not complete. (6}
ln n
(©) Prove that m (l+ l] isanunbire, suchthat 2 <e < 3. (0)
n ~» o n

SECTION 1L

5. (a) Let xy + iyn = (1 +1)", nis a positive integer  Using DeMoivre’s theorem, Prove:
M x3y +yRe =" o (5)
() Xut Yo Xn You =2 - (5)
(b)  Let {z) =u(x,y) +iv (x,y) be analytic in a domain D. Using Cauchy ~ Riemann Conditions,
Prove: ‘
I3 2 a . 2 2 .
[Aax |f(7.)|] + [& If (z)]] = |f'(z)[ firulizinD. (1m
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6. (1)  LetC be acircle with center Zy and radius r and let f be analytic in an
open set DD containing C and its interior. Prove: 3
M n! .
[g) s 8 0=0,02, )
¢
where M is the lcast upper bound of |f(z) | on C.
b St ey 3Cosh E
(b how that ]' T dz = 8§« 6)
< T
Z -1
(--3)
where C is a simple closed contour containing i ;; in its interior, and
the integral is in the positive direction. |
(c) Find the Laurent series expansion, in powers of z, for -in the
(2-10z-3)
annulus 1<) #] < 3. (6}
- . . Coshe :
7. (@)  Find the residues of =5 —y atits poles. (10)
2°{z+im)
. eZ dz
(b) Use the method of residues to evaluate I —--, where Cis the
o Sin 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]; ‘
1 .y . _
(a) fis discontinuous at x = 3 (b)  fis discontinuous at x =0
(c) [ is continuous at X = 15 (d) None of these
= 1,
(3) The scties Y, - - is converges for:
n=1 1
{a) p=1 (b) p =_12_ € .p> i (d} None of these
4 r (% ) equals 0
{a) X (b) Jr (c) —li (d) None of these
(5) I f is homogeneous 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
{©) 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) Kanddmaxpapers.com

Whennis large,n ! = (fZzn 0" ¢ iscalled:
(a) lermile's formula (b)  Stirding’s formula
(c) Tiuler’s formula {d)  None of these
) Clx)= e for:
Sin nrx
(ay U<x <l (b) x=1234..............
(©) X = ; only (d)  None of these
If Y A, converges absolutely to A, then any rearrangement of the series:
n=1\ ‘
(a) diverges {b)  Converges bul nol necessary to 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+1} =4 tics on:
{(a) acirele (b) a parabola
{c) an cllipse (d)  Nonc of these .
oo
Let Y 7, be ascries of Complex numbeis:
n=l o
(a) il lim 4p=0 then series converges 1o zero
n—»m@

{(b) if the serics converges, then |jm  Z,, =0
n—

(<} if the serics converges, it converges absolutely
(d) None of these

(-1 cqual to:

(@) A OB (c) wf2 ()  Noneof these
IFC is lhe circlé |7, | =1, I E;EL-IE equals Lo:
¢ Z°+4

(a) 1 IR (¢} 2ni (d}  Noneof these
Log (-1-i) equal 10 :

- R 3
(a) I/2log 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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COMPETITIVE EXAMINATION FOR RECRUITMENT TO POSTS
IN BPS-17, UNDER THE FEDERAL GOVERNMENT, 2005

PURE MATHEMATICS, PAPER-]

TIME ALLOWED: TUREE IHOURS MAXIMUM MARKS: 100

NOTI: Altempt FIVE questions in all, including QUESTION NO.8 which is
COMPULSORY. Select TWO question from cach SECTION, all questions carry
EQUAL mavks. . }

SECTION I
1- (a) If £ is a homomorphism of a ;zroup G into a group G \mth kernel K prove that _ 10
k is a normal subgroup of G. 7
(b If Gisa group, then A(G), the Set 0f all automorphlsms of G,is also a group, 10
2- (a) If D is a commutative integral domain with unity and has finite characteristic 038
n, prove that n is prlme number,
(b) If R in a commutative ring with unity and M is an ndeal of R, prove that M is a 12

maximat ideal of R if and only if R/M i is a field.

3- (a) If W is a subspace of finite-dimensional vector space V, prove that 08
dmW £dimV and dimV /W =dimV —dimW. '

(b) Let A be an nx n matrix prove that det A=Q if and only if rank A is less than n. 12

4- (8) For what values of K the equations ' 08
S-K)x, +4x, +2x,=0 '
4x, +(5-k)x, +2x, =0
2%, + 2%, +(2-k)x, =0
have non-trivial solulions. Fiud the solutions.

(b} Let V be finite dimensional vector space over a field F and A(V) the ﬁlgcbra of linear 12

Transformations on V. prove that A € F is an eigen value of
T e A(V) ifand only if vT'= Av for somev# 0 in V.

, Conlltd.,..‘... o




(iii)  The otder of the permutation (

(@) 5
(6
©7
(d) None of these.

that the surfaces cut at a constant angle.

(a) Write only the correct choice in the answer book. Do not reproduce the less than n.

(i)-  The additive group of all rational number is:

(2) Torsion free

{b) Finitely generated
(¢} Cyclic

(d) None of these.

(i)  Every group of order 25 must be

(a) Cyclic

(b) Nonabclian
(¢) Abelian

(d) None of these.

1 23 4 5)
18

4 32 51

L o . |
PURE MATHEMATICS, PAPER-L: . WWW.MAXPAPErsom
S SECTION - 1 - AN
(a) Find the pedal equation of the cardiode 7 = a(l +cos@). 10
(b)-Find the center of curvature of the parabola x? =4y at the point (4,1). 10
(a) Find the volume of a tetrahedron whose vertices are (1,-1,2), (2,0,1) (0,-2,1) and. 10
-2,2,1) o o L e _ -
o e x* oyt 2t '
(b) The normal at a point P of the ellipsoid —+ e += =1 meets the 10
a ¢
coordinates planes in G,,G,,G, respectively. Prove that the ratios PG, : PG, : PG,
are constant.
(a) Define the involute and evolute of a space curve Prove that the tangent to the 10
involute is paralle] to the principal normal to the given cutve. ‘
(b) If the curve of interscction of two surfaces is a line of curvature on both, prove 10




(xi)

(xi)

(xiif)

(xiv)

(xv)

BUREMATHEMATICS.PAPER: - - WWW.maxpapers.com

‘The equation of the surface of revolution ob}aincd by rotating-the curve
x*+2y' =8 ,  z=0 abouty axisis. ’ S

(@) x* +2y? +222 =8
(b) x* +2y* + 22 =8
(©) x*+2z1 =%

{d) None of these.

If the tangent at a point P on a parabola meets the directrix in K, then angle KSP

(S focus) is

{n) Right angle
(b} Straight angle
(c) Obtuse angle
{(d) None of thesc

The sum of the focal distances of a point P on an ellipse is

(a) Variable with P _
(b) Greatest when P is at an end of major axis

. {c) Constant

(d) None of these. .

If field F has finite order q, then for every a e F,

(@ a®™ =0 ' _

(b) a? =a o Co

(c)a’* =0 : ' o .
- (d) None of these,

Let A be an n x n matrix. Then det A=0 if and only if

(a) Rank A (n
(b) Rank A) n

" (¢) Rank A=n

(d) None of these.
A square matrix A such that 4"*= 0 for some positive integer n is called '

{a) ldempotent
(b Involutory

(¢) Nilpotent

{d) Noae of these.

: Col“d-f_-.--- L




EURE MATUEMATICS, PARER-1; i
(iv)  If a group G has finite ord;:r divisible by n then

(a) G contains a subgroup of ordern

(b} G contains an clement of ordern

(c) G need not conlain an element of order n:
(d) None of these.

(v)  The multiplicative group of non zero elements of a finite ficld is

{a) Of prime order

(b} Of prime power order
(v) Cyclic

(d) None of these.

(vi)  The envelope of the normal plane of a twisted curve is called
___developable

{(a} Osculating.
(b) Polar.

(c) Rectifying.
{(d) None of these.

(vii)  The Gauss curvature of a surface at any point is the __of the principal curvatures.

(8) Difference
(b) Sum

(c} Product

{d) None of these.

(viii) The theorem Kn = Kcos § conhecling normal curvature in any direction with the curvature of any
olher section through the same tangent is called.

{(a) Meunier’s theorem,
(b) Euler’s theorem,
(c) Dupin’s theotem.,
{d) None of these.
(ix)  Theenvelope of the family x* + y* ~ 4az +4a” =0 is

(@ x '+t =

{b) xyz =1
(c) x* -&—y2 =z’
(d) None of these,

Contd,.....



(xvi)

(xvii)

(xvili)

o

{xix)

(xx)

mmmmmgs.xum g~

Let [ :¥ — W be a linear map where v is finite-dimensional, then

(a) dim W=dim V + dim (Kerf)’
(b) dim V=dim(Kerf) +dim (imf)
(¢) dim V = dim W-+dim (imf) A
(d) None of these. '

The perpendicular distance of the point (2,2,1) from the line

L=t =S
2 3
(a2
(b) 3
5
© 7
(d) Nonc of these,

The cylindrical coordinates of a point with spherical polar coordinales

[3,£,£) are
6 4

of

#

,0

e
"”{ﬁ? ENES

bl

W

n
(G) (2, —5 ,l)

{d) None of these.
A set of 4 vectors in a 3-dimensional vector space must be

(a) Linearly independent -
(b) A basis

{c) Linearly dependent
(d) None of these

if A,BB are matrices such that AB exists and is the zero matrix, then

{2) A must be zero matrix.

(b) B must be zero matrix.

(c) Neither A nor B need be zero matrix
(d) Nonc of these. )

WWW.maxpapers.com
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COMPETITIVE EXAMINATION FOR RECRUITMENT TO POSTS
~ INBPS-17, UNDER THE FEDERAL GOVERNMENT, 2005

PURE MATHEMATICS, PAPER-11

TIME ALLOWED: THREE HOURS .~ - ‘ __MAXIMUM MARKS: 100

NOTE: Attempt FIVE questions in all, including QUESTION NO.8 which is
COMPULSORY. Sclect TWO question from each SECTION, all questions carry
LEQUAL marks.

SECTION - 1

1 a) Evaluate : L o 06
® lim s |

(L)IE s continuous on | a,b] and differentiable on (a,b), then there exist a 06
number C in (a,b) such that f{(b) - fa) =b-a f’ (c).

{c) If ¥, an converges absolutely, prove that )’ an converges. GIVC an 08
cxample to show that the converse is not true. :

2 (a) By evaluating both repeated integrals show that: : _ 08
o o e
(x+y) s x+y)
(b) Find the whole length of the cardioid r~=a ( 1-’rsine). 06
(c) Letz Mnbea wnvergeut seties of posmve term, and let | i (x) [< 06
n-l ~

M. for all x in [ a,b] and all n. prove that Z Si(x)

Xl
converges umfurmly in [ab].

3 (a) Let f be Riemann integrable on [a,b] and let, F(x)= - 10
Prove that F is Continuous on[a,b].if f is continuous ata pomt ¢ in (a,b),

prove that f'(c) = f (c).
~ when (x, ¥) # (0,0)andf (0,0} =0 10

M let f(x,y)= W
-~ Ty

prove that { is conlinouse possesses partial dervatives but is not differentiable at (0,0).

) Con‘d'-con .
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4 (a) Let %,y be metric spaccs, f :x ~» ya functionand C € X.
Prove that £ is continous at C if and if lim f(xn)= F1(%)
: Hepec )

whencver (x, is a sequence in x coverging to C.

(M let (x,d) bea melric space . Define the term:Cauchy séquencc and compleleness. 10
Prove that if (x,d) is complete and A is a closed subset then (A,d) is also complete.
If A is a compact subset of X, is (A,d) complete 7 justify your answer.

Sectlon =11

5 (a) Use De Moivie’s Theorm to prove that - o 08

2knm
os(——) =0
> cos(=)

B
T

(b)Let f(2Z)= {0’ z=0 12 o i

u(x,y) +iv(x,y), 2 #0,

where u(x, y)=(x" =y )/(x’ +¥*)

v(x,y)= (3" + ¥ +yh) |
Show that the cauchy-Riemann equations are satisfied at the origin
but f(0) does not exit.

G (a) State and prove Liouville’s theorem. : ' 06

(b) Use cauchy integral formula to evaluate 08
1921 —iz+4

; dz, where ¢ is the circle 1z|=2 in the positive direction .
I z(z' +1)

{c) Use Taylor’s series, prove that; - - 06

Z——

22)"for(| 2-2|<2).

NG GR

4

7 (a) Find the residucs of tan z al its poles. 10
Fis

(b) Use the method of residues 10 evaluate Ie“’” cos(sin 6 —30)d0 10
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i) f)=Tmn, xe (0,), Is
X 2

(a) strictly increasing

(b) strictly decreasing

(c) unbounded.

(d) None of these

Gi)  [im G+ equals
n

n—x

(a) 1

(b) Dose not exit
(c) €

(d) None of these.

(ix)  Supposc f(x)= ZCnx" , where the series is convergent for all |x|<R. then fig
nel)
(a) continous but not differentiable
(b) differentiable ‘
(c) monotonic
(d) None of these.

(x)  Theinterval (0,1} is

(a) A counlable set.
(b) A copmpact sct
(c) An uncountable set
(d) Noue of the above.

(xiy Lete=|jm«+ —l—)” then e is
' nepo A

(a) Rational

_ (b) Irrational
(c) Algebraic
(d) None of these
(xii) The serics Zl 11+-‘- is
oo

{a) convergent
(b) oscillating
(c) divergant

{d) None of these

(xiii) the function f(2)=2"¢"" is

(a) Lntire .

(b) meromorphic
(c) bounded

(d) None of these.




8. wrilc only the correct choice in the answer book. Do nof reproduce the question.

(0

(i)

(iii)

(iv)

)

(vi)

-3 -

for all real number a, Limit a/n equals

(a) 0
(b) «
(c) 1

(d¥y  none of these.

the scries Z—(ﬂguis
xel X
(a) divergent.
{b) Convergent,
{c) Absolutely convergent.
{d) None of these.

If f'is Riemanns integrable on [a,b], the f must be

(a) Continous on [a,b].

(b) Differentiable on [a,b].
(c) Monotonic on [a,b].
(d) None of these.

Every closed subset of R, the real line, is

(a) Complete,
{b) Compact.
{c) Bounded.
(<) None of these.

gin

n .
715

ot
The serics Z

n=l M
Convergenl but not absolutely.
(a) Absoluiely convergent.
(b) Divergent
(¢) None of thesc.

Itm*" e {(x=123,...) equgls
(a) 0

by 1

(c) = '

(d) None of these.

N\
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(xiv) The converse of cauchy integral theorem is known as www.maxpapers.com

. (a) Goursat thcorm
(b) Morera theorm
(¢) Cauchy’s incquality.
(d) None of these.

(xv) A simple closed curve divides the complex palne into disjoint domains

(a) Two.

(b) Three

(c) Four

(d) None of these

(xvi) If a series of complex uumberszz, converges, then ]im(Ql)" znis

nml e
(a) -1
(b) Zero
©1
(d) None of these.

i) limy s s (=)

equals
e 2t 42

(@) o
1
(®) 3

{c) zero
(d) None of the

(xviii) Log (-1} = 1/2log2 +iQ, where Q equals
(a) %
(L) -3/4
(c)-1/4
(d) none of these

(xix) Every compact subset of the complex plane is

(a) Open.

(b) Closed and bounded.
(¢) Open and unbounded.
(d) None of these.

(xx) Ifz is not an integer, then n(z)x (1 —z) equals

(a) =
(b) zz(2)

)} ——

sin iz
(1) None of these.






