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NO.1 Answer all the Question. 10x1 =10

a) If x is Irrational then x?is Irrational (True/False)
b) Let S = {1 G S N} then find Inf S.

n )
c) The set of Irrational number is countable.(True/False)

d) Find the limit of the sequence a,, = nn.
e) Write the necessary condition for the convergence of the series }; a,

f) Find lim vn+1—+n

n—oo

x ifxeQ
1—x ifx€Q’

g) Afunction f: R = R is defined by f(x) = { the function f(x) is continuous at

X =

h) Give an example of function which is continuous but not uniformly continuous.
i) Give an example of a series which in conditionally convergent.

j) Define Cauchy Sequence in R.

No. 2 Answer All the Question. 9x2=18

a) State supermom property of Real Number.
b) Ifa<bandc <d then prove thata+c<b+d

c) Give two example of bounded sequence which is not convergent.

d) Show that lirr(l) sin% does not exist.
x—

e) State integral test for convergence of a series.

f) Give an example of a function f:R — R which is continuous only at one point.
g) Write the behaviour of the series Znip for different values of p.
h) Show that lim x sin==0

x—0 X

i) Show that the sequence a, = (—1)"*"! is not convergent.

No.3 Answer Any Eight Question. 8x5 = 40

a) Stare Density property of rational number, Prove that in between any two real
numbers there is a rational number.
b) Prove the interval (0,1) is uncountable.

c) Show that Every Convergent sequence is a Cauchy’s Sequence.
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ifxeqQ

d) Let f: R - R be a function defined by f(x) = {1_1 ifxeQ’

Show that lim f(x) does not
X—C

exist forany c € R
e) Show that the series Z% is not convergent.

f) Show the every absolute convergent series is convergent.
g) Show that a Sequence can have at most one Limit.

h) Let D c R, f, g be function on D to R if lim f(x) = L, and lim g(x) = L, then show
X—=C X—C
thatlimf+g(x) =L, +1L,
X—C

i) Show that Every Bounded sequence of real number has a convergent

subsequence.(Bolzano Wierstrass Theorem for sequence)
j) Show that the function f defined by f(x) = % X € [1, ) is uniformly continuous on

[1, )

No. 4 Answer any Four Question. 4 X 8 =32

a) State and Prove Nested Interval Property.

b) Let X = a, be a decreasing sequence of strict positive number with Lim a,, = 0 then
show that the alternating series a; — a, + a3 — a4 + -+ is convergent.

c) Letl =[a,b]land let f : I = R be continuous on I , If f(a)and f(b) are of opposite
sign then prove that there exist at least one ¢ € I such that f(c) = 0 (Location of
Root Theorem)

d) Prove that a continuous function on a closed and bounded interval I is uniformly
Continuous (Uniform Continuity Theorem)

e) Test the convergence of the Series (Any Two)

1+2 1+2+3 1+2+3+4

1. 2—3+ 2 + E + ot
.. 11 , 13 1,1351
i, 1 44— =F—=F 4
23 24 5 2467
22 33 g4
. 1l——4—=—=—=4"-
20 31 4l

Lk
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. Answer ALL the followings. [10x1 =10]

i) The Order of permutation group Ss = .
ii) Let H be subgroup of G. Fora,b € G, |aH| = |bH| .(True/False)

1 2 34 5 6
111)Leta=(6 1 24 3 5

iv) Find the order of (2,3) in Z, @ Zg.

v) Find a normal subgroup of D,. (D, is the dihedral group of order 8.)

vi) What is the characteristic of the ring Z,, .

vii) Find all the prime ideals of Q(+,%).

viii)  Is the map ¢p: Z(+,.) = Z(+,.) defined by ¢p(x) = 2x aring
homomorphism? (YES/NO)

ix) f(x) = 2x? + 4 is irreducible over Z. (True/False)

x) Give an example of a Euclidean domain.

), write the permutations « in cycle notation.

. Answer ALL the followings. [9x2=18]

i) State Cayley’s Theorem.

ii) Let H be a subgroup of G, and let a € G. Then show that aH is a subgroup of G
iffa € G.

ii1) Define factor group and find all elements of the factor group %.

iv) Write U(105) as an external direct product of cyclic groups.

v) State the first isomorphism Theorem.

vi) Define Maximal Ideal and find all the maximal ideals of Z(+,X%).

vii)Let f(x) = x? + 2x + 3 &g(x) = 2x3 — 4x + 1 then find the product f(x)g(x)
in the polynomial ring Zs[x].

viii)  Test the polynomial p(x) = 21 x3 — 3x% 4+ 2x + 9 is reducible or irreducible
over Q.

ix) Define irreducible element in an integral domain.

. Answer EIGHT of the following. 8 x 5 =40]
i) Show that the Alternating Group A4,, has order n;' for n > 1.

ii) Prove that every group of prime order is cyclic.

ii1) If the pair of cycles @ = (a4, ay, "+, ay) and § = (bq, by, -++, b,) have no entries
in common, then show that a8 = fa.

iv) Let ¢ be a group homomorphism from a group G to a group G. Then define
kernel of a Homomorphism(Kerg¢) and show that Ker¢ is a normal subgroup of
G.

v) Determine the number of elements of order 5 in Z,s @D Zs.
Z[i]
<2-i>’

vi) List all the elements of the factor ring



vii)Let ¢ be a ring homomorphism from a ring R to a ring S. Then show that ¢ is
an isomorphism if and only if ¢is onto and Ker¢ = {r € R|¢p(r) = 0} = {0}.

viii)  Find the quotient and remainder upon dividing f(x) = 3x* + x> + 2x2 + 1
by g(x) = x? + 4x + 2, where f(x)&g(x) in Zs[x].

ix) Prove that for any prime p, the polynomial f(x) = xP~1 + xP72 + ... ... +x+1
is irreducible over Q.

x) Show that the ring of Gaussian integers Z[i] is a Euclidean domain with
d(a + bi) = a? + b>.

. Answer FOUR of the followings. [4% 8=32]

i) Show that the order of a permutation of a finite set written in disjoint cycle form is
the least common multiple of the lengths of the cycles. By using it find the order
1 2 345 6)

51 36 2 4
ii) State and prove Lagrange’s Theorem.

iii) Let G be a group and let Z(G) be the center of G. Then show that If G/Z(G)is
cyclic, then G is Abelian. Use it to show that if |G| = pq,p < q and G is non
abelian then |Z(G)|=1,where p, q are prime numbers.

iv) Let R be a commutative ring with unity and let A be an ideal of R. Then show that
R/A is an integral domain if and only if A4 is prime.

v) State and prove Eisenstein’s Criterion.

of the permutation (

3k 3k 3k 3k 3k 3k %k 3k %k %k %k %k 3k *k %k
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Answer all the questions (10x1=10)

a. The derivative of sinh x is

b. The point where the concavity of a curve changes is called

c fz Vsinx dx =
* 70 y/cosx+Vsinx T

d. Ifm # n,then fon cosmx.cosnx dxis

e. The type of the conic x? —4y? +5x— 8y +16 =0is__.
f.  Write the parametric equation of 9x? + 4y? = 36.

g. The unit vector in the direction of 31 + 4jis___

h. Thevalueof [i1jkl=__.

Three vectors a, b and ¢ are collinear if =0.

—

j.  For vectors @, band ¢ the scalar triple product @”. (b X ¢) ) gives the volume of the
formed by the three vectors.

2. Answer All the questions: (9% 2=18)
a. State Leibnitz rule for the nth derivative of the product of two functions.
b. Write the reduction formula for [ sec™x dx.
c. Define concavity and inflection point of a curve.
d. What is the condition for a point (a,b) to be a point of inflection for the curve y = f(x)?

e. State L'Hospital’s rule for evaluating lim% when it is of the form %.
X—a

sl

Define arc length of a curve given by y = f(x) fromx = atox = b.

—_

. 7 . - d
If the vector function r(t) have constant magnitude then show that r. d—z = 0.

S

Determine the constant a so that the vector V= (x + 3y)i+ (y — 2z)j + (x +
az)k is solenoidal.
i. Define the divergence and curl of a vector function F.

3. Answer any Eight: (8 x5=40)

a. Trace the curve y*(a + x) = x*(a — x).
b. Find the asymptotes of the curve x> + y* = 3axy.

T dx
c. Evaluate [/ ——

T
d. Evaluate [ & sin®x dx using the reduction formula.

1



e. Find the volume of the solid generated by revolving the region bounded by y=x* and y=4
about the x-axis using the washer method.

f. Find the arc length of the parametric curve X = a(6 — sinf),y = a(1 — cos8) for 0 <
6 < 2m.

g. Find the area of the surface generated by revolving the curve y = Vx fromx = 0tox =

4 about the x-axis.

h. IfF(x,y) = u(x,y)i+ v(x,y)j, show that Curl F = 0 if and only if 2—1; = z—z
i. Find the constant a, b, ¢ so that the vector V = (x + 2y + az)i + (bx — 3y — z)j +
(4x + cy + 2z)k is irrotational.

j. IfF =x*yi+y?*zj+ z*xk, find div F and curl F.
. Answer any Four questions. (4x8=32)

Prove that [2logsinx dx = glog G) :

b. Find the asymptotes of the curve:
x3—x?’y—xy?+y3>—x*+y?—-10x—2y+ 1 =0.

c. Find the ranges of values of x for which the curve y = x* — 6x3+12x? + 5x + 7 is
concave upwards or downwards. Also determine the point of inflections.

d. Find the volume of the solid obtained by revolving the circle x% + y? = 1.

e. The position of an object at time t is given by (4 + cos 3t, sin 3t). Find the velocity,
acceleration, and the normal and tangential components of acceleration of the object at
time t.
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