
RECRUITMENT TO THE POSTS OF

SUBJECT;

TIME AL!-OWED: TIIREE HOURS

MATHEMATTCS {PApER-r}

LA)GMUM MARKS: 1O0

NOTE;

SECTION-A

Q 3.:- (a) Evaluate the following limit
oosecx - cotx

Attempt FI\IE Questions in AIT.THREE euestions from section "A,
and TWO Questions from Section'B,. Calculator is allowed. ( not
proqrammable)

lim
.r->0 x.

dy
for the given ! = x'e* sin(ln x) (10+tr0=20 Marlts]dx

Evaluate T -. 
*t'"{, ,*rot+cos-x

Soke r4 (10+t0=20 Marks)dx

Find the solution of the following initial value problem

y* +12y" +36y'=g ' y(0)=0, "y'(0) =1, y"(0)=-7

solve the given differential equation by the rnethod of undetermined
coefficients

y(o) + /* =l- xle-* (10+t0=20 Marks)

Q a:- (a) A mass weighing 24 pounds, attached to the end of a spring,
stretches it 4 inches. Initially, the mass is released from rest from a
point 3 inches above the equilibrium position. Find the equation of
motion.

(b) Find equations of the asymptotes of the following curve

y(x- y)' = x+ y (lo+10=20 Marks)

Q 5:' (a) The velocity of a car travelling on a potorway at 15 minute intervals
is as follows

Time in Hours (t) 1/4 Yz 3/q 1 sl4

Velocity ln (Km) 100 90 115 120 BO

t,lsing Trapezoidal rule, find total distance travelled by the car in 60

(b) Find

Q 2:- (a)

(b)

Q 3:- (a)

(b)

+Y=x'Y'

minutesperiodfrom t=! to r=1.44
(b) Find cof the mean value theorem for f(x)= x' -3x-l onl-Ltl7, t3ll)

(1O+t0=20 Marks)
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SECTION.B

Q 6:- (a) Investigate the convergence of the series ZI#
n=0 J

(b) Find the Taylor series generated bV f @) = e* at x = 0 .

(10+t0=20 Marks)

Q 7:- (a) Show that the given function is not analytic at any point

x
Jlz)=--;-- , *tx- +y-

Evaluate {+:*dz wherecis the circle lrl= t.J" z" + Ziz-

v
*'+y'

(b)

(10+10=20 Marks)

Q 8:- (a) Examine whether the following equation represents two straight lines. If so, find

the equations of each straight line 6x2 -t7xy-3y' +22x+10y-8 = 0

(b) Prove that the radius of curvature at the point (2a,2a) on the curve

x'y = a(x' + y'1 is za .

(10+tO=20 Marks)
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SEIBIECT:

TIME Afl.S.OWEDI TFTREE ${o[,Rs

MAT'H E MAffi €S _iWAPE & EU)

MilAXMMUM MARKSI SO@

Atteffirpt FIVE Qugstions in Sll. Calculator fs alflowed,(rsot ptrograsmmahEe]

Let G be a cyclic group of order n generated by a .Then, fon each positive divisor
d of n, there is a unique subgroup (of G ) o{'order d .

Prove that both the order and index of a suhgroup of a finite Eroup divlde the
order of the group. (S.@+e(}=20 Marks)

l-etH,K betwosubgroupsof afinitegroup 6. provethatforanyg e G
g(H nr) =gHngK

Prove that the set,s, of all permutations on a set x with n etements is a
Eroup under the operation of cormposEtioar of permutations.

(3,@+3@s2CI Manks)

If C ls an abelian group, show that (ab) = anbn for all a,b e G

Tf u ,w are sub spaces of a vector space I/, then u + w is a sub space of
7 containing both U and W. Further, lI * [,]/ is the smatlest sub space containing
both U andw. (trO+t0=20Manks)

Frove that every closed ball in a metric space {x ,d.) Is ctosed.

Let (&d) be a metric space. Define d/:X ><x -+ R by:

dl(x,Y) = min (d(x,y),L)
show that (& a/) is a rnetric space. ([0+g0xz@ &4anks)

Q S:- a)

h)

Q.2:- a)

b)

Q.3:- a)

b)

Q,5:* a)

b)

Q.4l- a) Find an equation (or equations) of the subspace W of R3 spanned by the
following set of
Vectors t(L,-Z,t),( -2,A,3),( 3,-2,-Z))

b) LetT: R3 -+ R3 be the linear transformation deflned by

T (xt,ttz,xs) = (rr - x2,x1* )e,x2 * xs).

Find a basis and dimension of R(?) and tv(O. ([@+a(D=20 MarEcs]

Q"6:- a) Find a real orthogona! rnatrk P for which p-t AF is dtagonafl whene o =l* ?]

b) Find the Eigen-values ancl corresponding Eigen-vectors of the matnb< A =

(fl(}+&@=Z@ Manks)
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Q.7:- a)

singular matrices P and Q such that P/Q is in the normal form.

b) For what value of .l the equations

(5 - l)U* *x2 * 2x, = g

4q* (5 - l)x2* 2x, = g

2x1* 2x2* (2 - l)x.t = 0

have nontrivial solutions. Find these solutions.

(1O+lO=20 Marks)

Q.8:- a) Solve by Gauss-Seidel method, the following systems of equations.

ZBx*4y-z=32

x*3y*t0z=24
2x*L7y*42=35

b) Prove by using propefties of determinants

s3 laz la t
az a2+2a za*L L

a Za*t a*2 t
1331

= (a- 1)6

(10+10=20 Marks)

Reduce the matrix, = 
[i

21
s I to the normal form. Also find the non-

-il
t
2

-t


