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(b) Evaluate / =
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Differentiate y = ('10 + {0 = 20 Marks)

For what values of a, m, and b does the function

f(x) =

3, X=0

-x3 +3x+a, 0<x<1
mx+b, 1<x<2

satisfy the hypotheses of mean value theorem on the interval [0,2]?
(b) A box with rectangular base, whose length is twioe its width, is to have a closed top,

The area of the material in the box is to be 192 in2. What should the dimensions of the
box be in order to have the largest possible volume?

({0 + 1CI = 20 Mart<s)
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Q.4 (a) A plot of land lies between a straight fence and a curved stream at distance x

from one end of the fence, the wldth y meters oJ'the plot was measured as follows

X 0 10 20 30 40 50 60 70 80

v 0 32 44 58 63 50 30 32 0

Find the approximate area of the plot by using trapezoidal rule.

(b) Solve the differential equation (x + \* - ny =ex(x-r- 0n*1.ox
(10 + 10 = 20 Marks)

Q.5 (a) Assume that the half life of the radium in a piece of lead is 1500 years. How much
radium will remain in the lead after 2500 years?

(b) A particle of mass m is moving under the aetion of the forces F1=-trtr,)2x,

Fz = tnFat, F, = -2mp4. Assuming that damping is small, set up and solve the equation of'dt
motion.

(10 + '10 = 20 Marks)

sEcTloN-8,

A-c
met6t

Q.6 (a) Find radius and interval of convergence of the series of i 4{A (zn)t

(b) Provethat (sinx+icosx)n =cosn[+--l + isinn(!-r),r.2.\2 / 1.2 )
({0 + 10 s 20 Marks)

Q.7 (a) Construct the analytic funption whose real part is e-x(x2 -y';cosy +Zxyslnyl

(b) comp ' z2 +2
ute 

Jc ;F qlt* qdz , where C is the curve shown in the figure below:

Q.8 (a)

(b)

(z

Re(z

(10+1gu2g Marks)

Flnd the tangent and normalto the curve x2 - xy + y2 =7 at the point (-1,2).
Flnd the curvature and torslon of the clrcular hellx F = (acosu, asinu, bu).

(10 + 1g = 20 Marks)
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Q.Ilo.1

a) L€t P2 be a set of all

T

at most equal to 2 afdT: P2 + P, a llnear

b) l-€t V and W be two,vqctor spaces over,the,mme fleldF'and T: V .rW a llnear transformaUon.
Show that T ls one-to-one lf and only lf Kerft)- {0}.

(10 + LO = 2O Ma*s)

Q,No'2

a) Flnd the elgen values and the correspondlng elgen vectors of A =
r-1 0 11

tl B :il
b) If possible, find a matrix P such tfrat r-1(| l) r ir a dlagonal matrix

([0 + [0 = ZCI Mar0<s)

Q.No,3

a) Using Gram-Schmidt process, orthonormalize the set { 1, t,t?} on the interval [-1,1] with the
following inner produCr < x.y y= J]rr(r) ,y(t) dt.

b) Show that C[a, b] = { f :la,b) + Rwhere f is a continuous fwtction} is not an inner product
space.

([0 + fl.@ s 2S Manks)

Q.l{o,4

a) Let (Xt,dt) and (Xr,d2) be two metric spaces. If (X1,dr) is a complete metric space and
isometric with (X2, dr) , show the (Xr, dr) is a complete metric space.

b) Let (X,d) be a metric space and T a collection of.all subsets of X, Show that T is a topology
on X.
Recallthat, a setU inX isopen if foreach eU, thereexistsa real number r) 0 suchthat
xeSr(x)eU,

(nO + $.CI = 20 Mau'[<s]
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Q.No.5

a) If H is a non-empty finite subset of a group G and H ls closed under multlpllcation, then show

that H is a subgroup of G.

b) If G ls a flnlte group and g e G, then show that order of g divides the order of G.

(10 + 10 = 20 Marks)

Q.No.6

a) if 0 is a homomorphism of group Glinto a group G2 with kernel K, then by proving

0 (x-1) = [0(r)]*1, show that K ls a normal subgroup of c.

b) If G is a group, then show that the set of all automorphisms of 6 is a group.
(10 + 10 = 20 Marks)

Q,[rto,7

a) Show that a finite integral domain is a Field.

b) If u1, u2t ... vn are vectors in a vector space V, then show that elther they are linearly

independent or some Vector u*is a linear combinatlon of v1,'u2,.., !1-,
(10 + 10 = 20 Marks)

Q,No.8

a) Find a basls and dimension of the span of tll,4,-\,31,12,1,-3,-11, [0,2,1, -5]]
b) Give at least four examples of inflnlte dimensional vector spaces and show that the set of all

polynomlals in x wlth real coefficients ls an inflnite dlmensional vector space.
(10 + 1O = 20 Marks)
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