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NEXT IAS MATHEMATICS | CSE (MAINS) TEST SERIES-2024 | TEST-2
SECTION-A
Q.1 (a) Show thatevery group of order 15 is cyclic.

Show that the smallest subgroup V of A, containing (1, 2)(3, 4),(1, 3)(2,4) and (1, 4)(2,3)

is isomorphic to Klien 4-group. (10)
un
If 2u, converges, prove that Zﬁ , (u, #1) also converges. (10)
Give the economic interpretation of duality in linear programming. (10)
: : : : : 1
Obtain the first three terms of Laurent Series expansion of the function f(z)= o1
about the point z = 0 valid in the region 0 < | z| < 27. (10)

Let S be the set of all real numbers except -1. Define*onSbya *b=a+b+ab.Is (5%) a
group? Find the solution of the equation2*x*3=7inS. (20)

1
If <a,> is a sequence of positive real numbers such that a, = E(a”'l +a,,)Vn=3, then

1
show that <a,> converges to 3 (a, +2a,). (15)

Sove graphically the following LPP:
Max z = 5x, - 3x,
subject to
3x; + 2x, <12
-x; + X, >1
-x, +x, <2
X1, Xy >0

If the objective function is changed to Max z = 6x, + 4x,, while the constraints remain the
same, then comment on the number of solutions. Will (4, 0) be also a solution? (15)

Let M be a subgroup and N a normal subgroup of a group G. show that MN is a subgroup
of Gand MN/ N is isomorphic to M/ (M A N). (20)

Every bounded sequence has at least one limit point. (15)

If all zeros of a polynomial lies in a half plane then show that zeros of derivative P'(z)
also lies in the same half plane. (15)
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Q.4

Q.5

(@)

Let G be a finite commutative group. Let n ¢ Z be such thatn and order of G are relatively
prime. Show that the function @: G — G defined by @ (a) = a" for alla ¢ G, is an
isomorphism of G onto G. (15)

Give an example of a function f(x), that is not Reimann integrable but | f{x) | is Reimann
integrable. Justify. (15)

A police department has the following minimal daily requirements for police officers
during its six shift periods:?

Time of Day | Period | Minimal number required
2-6 am 1 22
6-10 am 2 35
10 am-2pm 3 85
2-6 pm 4 110
6-10 pm ] 44
10 pm-2 am ] 33

An officer must start at the beginning of a 4 hour shift and stay on duty for two consecutive
shifts. Any one starting during period 6 stays on duty during period 1 of the next day.
The objective of the police department is to always have on duty the minimal number
required in a period but to do so with the least number of officers. Develop the
corresponding linear programing problem. (20)

SECTION-B

Let R be a non zero-commutative ring with unity. If every ideal of R is prime, prove that

R is a field. (10)
Prove thatifu (x),n=1,2,...... are continuousin [, b] and if %, (x) converges uniformly
to the sum S(x) in [a, b], S(x) is continuous in [a,b]. (10)

Prove that x; =2, x, =1, x, = 0 is feasible solution to the following set of equations:
2x; = x, +3x, =3
-6x, + 3x, + 7x; = -9

Is the solution basic? Justify your answer. If the solution is not basic, reduce it to a basic

feasible one. (10)
J. eZz 1 ' .

Evaluate Jc (212242 +log(z —6) + x_4)y dz where C is the circle |z]|=3. State

the theorem you use in evaluating the above theorem. (10)

Prove that a function which has no singularity in the finite part of the plane or at infinity
is constant. (10)
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Q.6 (a) Prove that the integral domain Z is UFD and a ED. (20)

(b) Show that [y % is divergent. (15)
I+x7sin” x

(c) Starting with least cost method, find all the solutions to the following transportation

Q.7 (a)

problem:

Warehouse
I II |II | IV | Supply
Plants | A 8 6 |5 |3 13
B & 7 |6 |8 20
e 10 | 8§ |4 |5 13
Demand |13 |16 12|13

(15)
If SLet K be a finite field. Show that the numbers of elements in K is p", where p is a

Z.[X]
prime, which is characteristic of K and n > 1is an integer. Also, prove that ﬁ isa

field. How many elements does this field have? (20)

0

o0 1
Show that if S(x) = anlﬁ , then its derivative S' (x) = Zn=1 D

_ Uy
3 I (1+nx2)2 X. (15)

3
z

Evaluate the residues of atz=1, 2,3 and infinity and show that their

(z-1D(z-2)(z-3)

sum is zero. (15)

Let V Show that Q(4/3 ,i) is the splitting field for x°>— 3x® + x> — 3 where Qis the

field of rational numbers. (20)

. ) © X Sin mx T
Using contour integral method, prove that _[0 mdx = Ee . (15)

Apply Rouche's theorem to determine the number of roots of the equation 28—

42°+ z2— 1 = O that lie inside the circle |z|=1. (15)
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