FEDERAL PUBLIC SERVICE COMMISSION

COMPETITIVE EXAMINATION FOR
RECRUITMENT TO POSTSIN BS-17
UNDER THE FEDERAL GOVERNMENT, 2015

PURE MATHEMATICS, PAPER-I|

Roll Number

TIME ALLOWED: THREE HOURS

MAXIMUM MARKS =100

NOTE: (i) Attempt ONLY FIVE questions in all, by selecting THREE questions from SECTION-I and
TWO questionsfrom SECTION-I1. ALL questions carry EQUAL marks.
(@it) All the parts (if any) of each Question must be attempted at one place instead of at different
places.
(iii) Candidate must write Q. No. in the Answer Book in accordance with Q. No. in the Q.Paper.
(iv) No Page/Space be left blank between the answers. All the blank pages of Answer Book must

be crossed.

(v) Extraattempt of any question or any part of the attempted question will not be considered.

(vi) Useof Calculator isallowed.

Q.No.1. (@)

(b)

Q.No.2. (a)
(b)

Q.No.3. ()

(b)

(©)

Q.No.4. (@)

(b)

©)

SECTION-1

Let H be a subgroup of a group &G. Prove that the
normalizer of H in G (i.e. N.(H)) is a subgroup of G.

Prove that a group of prime order is cyclic.

Write three non-isomorphic groups of order 12.
Prove that a group G is isomorphic to a subgroup of
group of automorphisms of &.

Construct Cayley’s table for Multiplication Modulo 7
of

Show that Z, is an integral domain. (You may use
Cayley’s table.)

Is Z, a field? Justify your answer.

Give an example of zero divisor in

Is Z, an integral domain? Justify your answer.
What is FIELD EXTENSION?

Verify that the field @[v5] = {x + yW5:x,y @} is an
extension of @.

Show that w = {[3 S] :a,b,c € IR} is a subspace of

the vector space M,(R) consisting of all 2x 2
matrices over R.

Prove that if a subset {v,,v,,-,v,] of a vector space
¥ is linearly dependent then one vector among

vy, V5, """, Vg IS linear combination of the remaining
vectors.

(1) What is dimension of R3.

(2) Write a basis of R3.

(3) Is{(1,1,0),(1,1,2),(1,0,1),(0,1,2)} c R® linearly
dependent or independent? Justify your answer.

(4) Is {(0,0,0),(1,1,2),(1,0,1)} < E® linearly dependent or
independent? Justify your answer.

10

10

10
10

(4+3+1)

5
(2+1+2)

e

10

6
(1+1+2+2)
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PURE MATHEMATICS, PAPER-I|

Q.No.5. ()

(b)

©)

Q.No.6. ()

(b)
(©)

Q.No.7. (a)

(b)

Q.No.8. ()

(b)

Define eigen value of a square matrix.

Find eigen values and eigen vectors of 4 = [O 1]

1 0
Find reduced echelon form of the matrix

4 3 7
1 1 SI
4 5 7

Let Ay,45,4, be eigen values of a square matrix
A= [a;]. What are |4| and trace(A)in terms of 4;'s?

A=

SECTION-11

Find equations of tangent plane and normal line at a
point (x;,y;.24) of ellipsoid

x2 Vz 22

ET*'?;+'ET—-1

Find equation of the ellipse centered at the origin, a
focus at (3, 0) and vertex at (3, 0).

Find the polar equation of a parabola x = 8y~.

Find the equation of elliptic paraboloid
x::}F-+22
In spherical coordinates.
Convert the following equation of quadratic surface
to standard form. What is this surface?
AX*+y*+47°-16x-2y+17=4
Find curvature of the space curve
5 1 _..
7(t) = 261 + t%f + §t3k
(1) Find first fundamental form of the surface

??(_u, v) = (cosu,sinu, v)

(2) Write formulae for normal and Guassian curvature of
a surface
e =z
r=r(uv)
kkkkkkkkhkkkhkkkkx

10

10

10

10

10

10
(6+4)
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FEDERAL PUBLIC SERVICE COMMISSION

COMPETITIVE EXAMINATION FOR
RECRUITMENT TO POSTSIN BS-17
UNDER THE FEDERAL GOVERNMENT, 2015

PURE MATHEMATICS, PAPER-II

Roll Number

TIME ALLOWED: THREE HOURS MAXIMUM MARKS =100

NOTE: (i) Attempt ONLY FIVE questions in al, by selecting THREE questions from SECTION-I and
TWO questions from SECTION-II. ALL questions carry EQUAL marks.
(@iii)  All the parts (if any) of each Question must be attempted at one place instead of at different
places.
(iv) Candidate must write Q. No. in the Answer Book in accordance with Q. No. in the Q.Paper.
(v) No Page/Space be left blank between the answers. All the blank pages of Answer Book must
be crossed.
(vi) Extraattempt of any question or any part of the attempted question will not be considered.
(vii) Useof Calculator isallowed.

SECTION-I
Q. No. 1. €) Use the Mean Value Theorem to show that (10)
|sinx — siny| < |x — y|
for any real number x and y.

(b)  Use Taylor’s Theorem to prove that (10)

Insin(x + h) = Insinx + hecotx — ;h.zcsczx - Ehs cotxcscix + -,

sinx—In({s*cosx)
. ( ) 8
Q.No.2. (@  Evaluatelim ———— €S)
(b) Find the equation of the asymptotesof 2xy = x? + 3. ()
()  Evauatetheintegral j; x3(v2x 4 3)dx. (6)
Q. No. 3. (@  Veifytha £, = f,, for thefollowing function: (8)
f(x,v) = e cos(bx + ).
(b) Find the points of relative extremafor f(x) = sinxcos2x. (6)
. 1—cosx
(©  Evauaethelimit lim ——o—. ©)
x—=0 X
Q. No. 4. @ Let d: X x X — R beametric space. Then d’: X x X — R defined by (20)
d r( _ d(‘l’ .\')
Rl eampn d(x, y)
isalso ametric.
(b) Show that an open ball in metric space X is an open set. (5)
(c) Show that convergent sequence in ametric space is Cauchy sequence. 5
Q. No. 5. @ Let (X, d) be a metric space, a subset A of X is dense if and only if A4
has non-empty intersection with any open subset of x. )
(b) Determine whether the given series converges or diverges:
= (2n)!
e (6)
(c) Determine whether the given series converges absolutely, converges
conditionally or diverges:
(—1)"n! (6)

(2n)!
Page1of 2



PURE MATHEMATICS, PAPER-II

Q.No.6. (3
(b)
Q. No. 7. €)
(b)
Q.No.8. (3
(b)

SECTION-II

~ .. 6

. V3—i
Use De Moivre’s Theorem to evaluate ( _§+_) ;
v -

2 : : i
Evaluate gﬁc Tz , where Cisthecirclez = 2¢* (0= 6 =< 2x).
¥

Find the Laurent series that represents the function:
1
f(z) = z%sin (—2)
Z
Evauate the sum of the infinite series:

1 1 1
cos@ — —cos2@ + —cos3f — —cos46 + -,
2 3 4

Find the Fourier transform of :
() f(t)=e7l*l (i) f(t) = sinat?

Find theresidue at z = 0 of the functions:

0 f(2) = i) f(z) = zcos (l)

Z

z+z2

(10)

(10)

(10)

(10)

(10)

(10)

Page 2 of 2



FEDERAL PUBLIC SERVICE COMMISSION
COMPETITIVE EXAMINATION-2016
FOR RECRUITMENT TO POSTS IN BS-17
UNDER THE FEDERAL GOVERNMENT

PURE MATHEMATICS

Roll Number

TIME ALLOWED: THREE HOURS

MAXIMUM MARKS =100

NOTE: (i) Attempt FIVE questions in all by selecting TWO Questions each from SECTION-A&B and

ONE Question from SECTION-C. ALL questions carry EQUAL marks.

(ii) All the parts (if any) of each Question must be attempted at one place instead of at different
places.
(iii) Candidate must write Q. No. in the Answer Book in accordance with Q. No. in the Q.Paper.
(iv) No Page/Space be left blank between the answers. All the blank pages of Answer Book must
be crossed.
(v) Extra attempt of any question or any part of the attempted question will not be considered.
(vi) Use of Calculator is allowed.
SECTION-A
Q1 @) Prove that the normaliser of a subset of a group G is a Subgroup of G. (10)
(b) Let A be a normal subgroup and B a subgroup of a group G. Then prove that (10) (20)
<AB>=AB
Q.2. (a) Leta be a fixed point of a group G and consider the mapping I, : G—G defined ~ (10)
by I,(¢)= aga™ where g€G.
Show that 1, is an automorphism of G. Also show that fora, b € G, 1, .1,=1, (10) (20)
a b
(b) Let M, (R) = {[c d } ra,b,c.d e R} be the set of all 2x2 matrices with
real entries. Show that ( M,(R), +, + ) forms a ring with identity. Is ( My(R), +, )
a field?
Q.3. (@) Let 7: X—Y be a linear transformation from a vector space X into a Vector (10)
space Y. Prove that Kernal of 7'is a subspace.
(b) Find the value of A such that the system of equations (10) (20)
x+ Ay+3z=10
Idx+3y + 1z=0
2x+ y +2z=0
has non-trivial solution.
SECTION-B
Q.4. (a) Using § - € definition of continuity, prove that the function Sin’x is continuous ~ (10)
for all x € R.
(b) Find the asymptotes of the curve (-’ )(x+2y) + 5 (X’+Y°) + x+y =0 (10) 20
1\X
os D 10

(a)

Prave that tha mavimuim vwalua nf 10




PURE MATHEMATICS

Q.6.

Q.7.

()
(b)

()

(b)

(b)

Find the area enclosed between the curves y=x3 and y=x.

A plane passes through a fixed point (@, b, ¢) and cuts the coordinate axes in

A,B,C. Find the locus of the centre of the sphere OABC for different positions
of the plane, O is the origin.

(10)
(10) (20)

(10)

SECTION-C
Determine R where
P(z)=(2—2)E—2,)E—2)E—2,) withz, =e"%,z2 =%,z =—2and £, =5,
Find value of the integral .[(z—zo )"d z,(n any integer) along the circle C  (10) (20)

c

.......... with centre and z, radius r, described in the counter clock wise direction.

cohZ+si2Z
z-T/,
closed counter C: | z |=3 described in the positive direction.

Use Cauchy Integral Formula to evaluate fc dz along the simple

State and prove Cauchy Residue Theorem.

s s sk ok sk skoskosk sk sk skockok

(10)

(10) (20
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FEDERAL PUBLIC SERVICE COMMISSION
COMPETITIVE EXAMINATION-2017
FOR RECRUITMENT TO POSTS IN BS-17
UNDER THE FEDERAL GOVERNMENT

Roll Number

PURE MATHEMATICS

TIME ALLOWED: THREE HOURS MAXIMUM MARKS =100

NOTE: (i) Attempt FIVE questions in all by selecting TWO Questions each from SECTION-A&B and
ONE Question from SECTION-C. ALL questions carry EQUAL marks.
(i) All the parts (if any) of each Question must be attempted at one place instead of at different
places.
(iii) Candidate must write Q. No. in the Answer Book in accordance with Q. No. in the Q.Paper.
(iv) No Page/Space be left blank between the answers. All the blank pages of Answer Book must
be crossed.
(v) Extra attempt of any question or any part of the attempted question will not be considered.
(vi) Use of Calculator is allowed.

SECTION-A
Q.1. (a) LetH, K be subgroups of a group G. Prove that HK is a subgroup of G if and (10)
only if HK=KH.
(b) If N, M are normal subgroups of a group G, prove that (10) (20)
NM/M =N/NnM.

Q.2. (a) IfRisacommutative ring with unit element and M is an ideal of R then show  (10)
that M is a maximal ideal of R if and only if R/M is a field.

(b) If Fisa finite field and a # 0, # 0 are two elements of F then show that we (10) (20)
can find elements a and b in F such that
1+ aa? + pb? = 0.

Q.3. (a) Let Vbe a finite-dimensional vector space over a field F and W be a subspace  (10)
of V. Then show that W is finite-dimensional,

dimW < dim Vand dim V/W = dim V - dim W.

(b) Suppose V is a finite-dimensional vector space over a field F. Prove that a (10) (20)
linear transformation T € A(V) is invertible if and only if the constant term of
the minimal polynomial for T is not 0.

SECTION-B

Q.4. (a) Usethe Mean-Value Theorem to show that if fis differentiable on an (10)
interval [, and if | f'(x)| < M for all values of x in I, then
FG) — FO) < Mlx — yl
for all values of x and y in I. Use this result to show further that
|sinx —siny| < |x — y|.

(b) Prove thatif x = x(t) and y = y(t) are differentiable at ¢, and if (10) (20)
z = f(x,y) is differentiable at the point (x,y) = (x(t), y(t)), then

z= f(x(t), y(t))is differentiable at t and
dz _ 0zdx | 0zdy
dt ~ dxdt = 9dydt

where the ordinary derivatives are evaluated at t and the partial derivatives
are evaluated at (x, y).

Q.5. (a) Evaluate the double integral (10)
ff, 3x — 2) dx dy

(b) Where R is a region enclosed by the circle x? + y? = 1. (10) (20)
Find the area of the region enclosed by the curves

y=sinx, y=cosx,x=0, X = 2.
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PURE MATHEMATICS

()

(b)

()

(b)

Find an equation of the ellipse traced by a point that moves so that the sum
of its distance to (4,1) and (4,5) is 12.

Show that if a, b and c are nonzero, then the plane whose intercepts with the
coordinate axesare x =a, y =b,and z = cis given by the equation.

Z4242=1,
a b c

SECTION-C

Prove that a necessary and sufficient condition that

w = f(2) = ulx,y) + iv(x,y)
be analytic in a region R is that the Cauchy-Riemann equations
ou _ov 0w _ v
ax 6ya ay - dx

are satisfied in R where it is supposed that these partial derivatives are
continuous in R.

Show that the function f(z) = Z is not analytic anywhere in the complex
plane Z.

Let f(z) be analytic inside and on the boundary C of a simply-connected
region R. Prove that

2ni 7C (z—a)2 "

Show that
0 (5-3sin@)2 32"

kkhkhkhhkhkhkkkkkk

(10)
(10) (20)
(10)
(10) (20)
(10)
(10) (20)
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X FEDERAL PUBLIC SERVICE COMMISSION
o3 COMPETITIVE EXAMINATION-2018 Roll Number

FOR RECRUITMENT TO POSTS IN BS-17

UNDER THE FEDERAL GOVERNMENT

PURE MATHEMATICS

TIME ALLOWED: THREE HOURS MAXIMUM MARKS =100

NOTE: (i) Attempt FIVE questions in all by selecting TWO Questions each from SECTION-A&B and
ONE Question from SECTION-C. ALL questions carry EQUAL marks.
(ii) All the parts (if any) of each Question must be attempted at one place instead of at different
places.
(iii) Candidate must write Q. No. in the Answer Book in accordance with Q. No. in the Q.Paper.
(iv) No Page/Space be left blank between the answers. All the blank pages of Answer Book must
be crossed.
(v) Extra attempt of any question or any part of the attempted question will not be considered.
(vi) Use of Calculator is allowed.

SECTION-A
Q.1 (a) Let H and K be normal subgroups of a group G. Show that HK is a normal (10)
o subgroup of G.
o) Let H and K be normal subgroups of a group G such that H — K. Then show that
(G/H) (10) (20)
=G/K
(K/H)
Q.2. (a) Show that every finite integral domain is a field. (10)
(b) Consider the following linear system, (10) (20)
X+2y+z2=3
ay+5z=10
2x+7y+az=b
(1) Find the values of a for which the system has unique solution.

(i))  Find the values of the pair (a, b) for which the system has more than one

solution.
Q.3. (@)  Find condition on a,b,c so that vector (a,b,c) in R3 belongs to (10)
W= span {u1,U,,Us} where U; = (1,2,0), U,=(-1,1,2), Uz=(3,0,-4). 10) (20
(b) Let W; and W, be finite dimensional subspaces of a vector space V. Show that (10) 20y
dimW, + dimW, = dim (W, 0 W,) + dim (W, + W,)
SECTION-B
2 0f x=1 (10)
4. (@ Let F(x)=J3%
Q @ Le S {x iIf x>1
Does the Mean Value Theorem hold for f on [%,2} .
Insin3x
b) Calculate the. 14 —— ==
(b) Y 1}99 Insinx (10) (20)
Q.5. (a) Evaluate fJX - 2| dx. (10)
(b) Provethat f Xy(O,O);é f yx(O’O) if (10) (20)

f(x,y) _{Xz ySin% when x,y are notboth 0
0  when x,y are both 0 Page L of 2




PURE MATHEMATICS

Q. 6.

(@

(b)

(@
(b)

(b)

Find the area of the region bounded by the cycloid
X=a(f—-sinf), y =a(l—-cos#) and its base.

Find the equation of a plane through (5,-1,4) and perpendicular to each of the
planes

X+y—-2z-3=0and 2x-3y+z=0

SECTION-C

Express cos’ 0 sin® € in a series of sines of multiples of 8.

Use Cauchy’s Residue Theorem to evaluate the integral J.CZS(ZZ—_zl)dZ where C

is the circle |Z| =2, described counter clock wise.

. . . z+1 . .
Find the Laurent series that represent the function f(z)= in the domain

1<|z<o0.
Expand f(x)=sinx in a Fourier cosine series in the interval 0< x < 7.

sk sk sk sk skeosk sk skeosk sk

(10)
(10) (20)
(10)
(10) (20)
(10)
(10) (20)
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o SERM.

FEDERAL PUBLIC SERVICE COMMISSION

COMPETITIVE EXAMINATION-2019 Roll Number

& ;’f:: ’ J%ﬁhﬁ
T Y& FOR RECRUITMENT TO POSTS IN BS-17
B, gl UNDER THE FEDERAL GOVERNMENT
Sy PURE MATHEMATICS
TIME ALLOWED: THREE HOURS MAXIMUM MARKS =100
NOTE: (i) Attempt FIVE questions in all by selecting TWO Questions each from SECTION-A&B and
ONE Question from SECTION-C. ALL questions carry EQUAL marks.
(ii) All the parts (if any) of each Question must be attempted at one place instead of at different
places.
(iii) Write Q. No. in the Answer Book in accordance with Q. No. in the Q.Paper.
(iv) No Page/Space be left blank between the answers. All the blank pages of Answer Book must
be crossed.
(v) Extra attempt of any question or any part of the attempted question will not be considered.
(vi) Use of Calculator is allowed.
SECTION-A
Q.1. (a) Show that the order and the index of a subgroup divides the order of a finite (10)
group.
(b) Show that every finite integral domain is a field. (10) (20)
Q.2. (a) Show that the characteristic of an integral domain is R is either zero or a (10)
prime.
(b) Determine whether or not the set {(1,2,—1),(0,3,1),(1,—5, 3)} of vectors  (10) (20)
is a basis for R3.
Q.3. (a) Show that a one-to-one linear transformation preserves basis and dimension.  (10)
(b) Solve the system of linear equations: (10) (20)
2X + X, +5%X, =4
3X, —2X, +2X;, =2
5% —8%, +2x, =1.
SECTION-B
T 10
Q.4. (@ Solve [} sin® 6x cos? 3x dx. (10)
Find th losed by y = ————. (10) (20
(b) Find the area enclosed by Y > —cos 0
Q.5. (a) Show that in any conic semi-latusrectum is the harmonic mean between the (10)
segments of focal chord.
(b) Prove that the evolute of hyperbola (10) (20)
2 2 2
2xy =ais (x +y)s — (x —y)3s = 2as.
Q.6. (a) Define Supremum and Infimum of a sequence. Find the supremum and infimum (10)
of the set
1
{(—1)" (1 - Z),n =123 }
(b) Evaluate (10) (20)
1
. 1+x)x—e

Page 1 of 2




PURE MATHEMATICS

(@
(b)

(@)

(b)

SECTION-C

Show that ~ Log(1 + cos8 + isinf) = In(2 cos g) + ig.
Find v such that f(z) = u + iv is analytic.

Prove that the series z(1 — z) + z%(1 — z) + z3(1 — z) + -+ converges
for |z| < 1, and find its sum.

z2-2z
(z+1)2(z2+4)

Find the residues of f(z) =

sk ok s sk sk sk sk skook sk skok

at all its poles in the finite plane.

(10)

(10) (20

(10)

(10) (20)
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o SERM.

FEDERAL PUBLIC SERVICE COMMISSION
COMPETITIVE EXAMINATION-2020
FOR RECRUITMENT TO POSTS IN BS-17
UNDER THE FEDERAL GOVERNMENT

Roll Number

PURE MATHEMATICS

TIME ALLOWED: THREE HOURS

MAXIMUM MARKS =100

ONE Question from SECTION-C. ALL questions carry EQUAL marks.

NOTE: (i) Attempt FIVE questions in all by selecting TWO Questions each from SECTION-A&B and

(ii) All the parts (if any) of each Question must be attempted at one place instead of at different

places.
(iii) Write Q. No. in the Answer Book in accordance with Q. No. in the Q.Paper.
(iv) No Page/Space be left blank between the answers. All the blank pages of Answer Book must
be crossed.
(v) Extra attempt of any question or any part of the attempted question will not be considered.
(vi) Use of Calculator is allowed.
SECTION-A
Q.1. (a) LetGand G'betwo groups and f:G — G’ be a homomorphism then prove the (10)
following:
(i) f (e) = €' where e and €’ are the identities of G and G’ respectively
(i) f (a") = [ f (a)]_l, VaeG
(b) Prove that every homomorphic image of a group is isomorphic to some quotient (10) (20)
group.
Q.2. (a) AringR is without zero divisor if and only if the cancellation law hold. (10)
(b) Prove that arbitrary intersection of subrings is a subring. (10) (20)
Q.3. (a) Let T:R’—> R’ be the linear transformation defined by (10)
T (X, Xy, %) = (X, — Xy, X, + X5, X, + X;) . Find a basis and dimension of Range
of T.
(b) Prove that every finitely generated vector space has a basis. (10) (20)
SECTION-B
Q.4 @  Find the critical points of f (X) =X —12X—5 and identify the open intervals (10)
on which f is increasing and on which f is decreasing.
(b) Find the horizontal and vertical asymptotes of the graph of f (x)=- 28 2 (10) (20)
X —_
-2X+4 (10)
. 5. Calculate X.
Q5. @ J (2 +1)(x—1)?
(b) Find éﬂat the point (X, y, 2) = (2, -1, 1) if w=x>+y>+2°, 2’ —xy+yz+y’ =1 (10) (20)
X
and X and Yy are the independent variables.
Q.6. (a) Determine the focus, vertex and directrix of the parabola x* + 6x -8y +17=0 (10)
(b) Find polar coordinates of the point p whose rectangular coordinates are (10) (20)

(3v2.-3v2)

Page 1 of 2




PURE MATHEMATICS

(@)

(b)

(@

(b)

SECTION-C

Show that (c0s@+isin )" = cos(n &) +isin(n ) for all integers n.

Find the n, nth roots of unity.

1
Find the Taylor series generated by f(x)= ; at a =2. Where, if anywhere,
1

does the series converge to ;?

Show that the p-series ZF’ (p a real constant) converges if p> 1, and

n=1

diverges if P <1

st st sk o ok ok ok ok ok sk sk sk sk

(10)

(10) (20)

(10)

(10) (20)
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		SECTION-A

		



		Q. 1.

		(a) 





(b)   

		Prove that the normaliser of a subset of a group G is a Subgroup of G.

Let A be a normal subgroup and B a subgroup of a group G. Then prove that 
< A,B > = AB



		     (10)

(10)  (20)



		Q. 2.

		(a)







(b)

		Let a be a fixed point of a group G and consider the mapping Ia : G→G defined by Ia(g)= aga-1 where gG. 

Show that Ia is an automorphism of G. Also show that for a, b  G, Ia .Ib=Iab 



Let M2 (R) = be the set of all 2×2 matrices with real entries. Show that ( M2(R), +,  ) forms a ring with identity. Is ( M2(R), +,  ) a field?



		   (10)



 (10)  (20)



		Q. 3.

		(a)



(b)

		Let T: X→Y be a linear transformation from a vector space X into a Vector space Y. Prove that Kernal of T is a subspace. 

Find the value of λ such that the system of equations 

			   x +  λy + 3z =  0

		          4x + 3y  +  λz = 0

		          2x +   y  + 2 z = 0			

has non-trivial solution.



		     (10)



(10)  (20)



		

		

		SECTION-B

		



		Q. 4.

		(a)





(b)

		Using  -  definition of continuity, prove that the function Sin2x is continuous for all x  R.

Find the asymptotes of the curve (x2-y2)(x+2y) + 5 (x2+y2) + x+y =0



		   (10)



(10)    (20)



		Q. 5.

		

(a)



(b)



		

Prove that the maximum value of  is e1/e .

If a function f(x) is continuous on an interval [a, b] and there is a differentiable function F(x) on [a, b] such that (x)=f(x), then prove that
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		   (10)



(10)    (20)










PURE MATHEMATICS



		Q. 6.

		(a)



(b)

		Find the area enclosed between the curves  y=x3 and y=x.

A plane passes through a fixed point (a, b, c) and cuts the coordinate axes in A,B,C. Find the locus of the centre of the sphere OABC for different positions of the plane, O is the origin. 

		   (10)



(10)    (20)





















		

		

		SECTION-C

		



		Q. 7.

		(a)







(b)

		

Determine  where









=withand .





Find value of the integral  (n any integer) along the circle C ..........with centre and  radius r, described in the counter clock wise direction.



		   (10)





(10)    (20)



		

Q. 8.

		

(a)





(b)

		

Use Cauchy Integral Formula to evaluate  along the simple closed counter C: =3 described in the positive direction.

State and prove Cauchy Residue Theorem.

		   (10)



(10)    (20)









































*************
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