(:r
(To be filled by candidate) =20\5

Name of Candidate : A'M(\)UV\OUL\\‘LMS[MKA

A

e-mail: HPate of Examination ED‘D"\ZDB

N

Exam Centre : Old Rajinder Nagar z Online |:|

CSE (MAINS) TEST SERIES-2024

Test-02 MATHEMATICS

Dated : 30-06-2024 OPTION A.L

Time Allowed : Three Hours Maximum Marks: 250

QUESTION PAPER SPECIFIC INSTRUCTIONS

(Please read each of the following instructions carefully before attempting questions)
There are EIGHT questions divided in Two sections and printed in ENGLISH.
Candidate has to attempt FIVE questions in all.

Question No. 1 and 5 are compulsory and out of the remaining, any THREE are to be attempted
choosing at least ONE question from each section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission. Certificate which must be stated
clearly on the cover of this Question-cum- Answer (QCA) booklet in the space provided.

No marks will be given for answers written in a medium other than the authorized one.
Word limit in questions, wherever specified, should be adhered to.

Attempts of question shall be counted in sequential order, unless struck off. Attempt of a question shall
be counted even if attempted partly. Any page or portion of the page left blank in the Question cum
Answer (QCA) booklet must be clearly struck off.

DELHI CENTRE:
Old Rajinder Nagar: 27-B, Pusa Road, Metro Pillar no. 118, Near Karol Bagh Metro, New Delhi-110060 | Phone: 8081300200

Mukherjee Nagar: 1422, Main Mukherjee Nagar Road, Near Batra Cinema, New Delhi-110009 | Phone: 8081300200
BHOPAL CENTRE: Plot No. 46 Zone - 2, M.P Nagar, Bhopal - 462011 | Phone: 8827664612, 8081300200
JAIPUR CENTRE: Plot No. 6 & 7, 3rd Floor, Sree Gopal Nagar, Gopalpura Bypass, Jaipur - 302015 | Phone: 9358200511



LENOVO
Stamp

LENOVO
Stamp


(For filling by Examiners only)

Q.No. | PageNo. | Max. Marks Marks Total Signature
1.(a) 4 10
1. (b) £ 10
1. (c) 8 10
1. (d) 10 10
1. (e) 12 10
2.(a) 14 20
2. (b) 18 15
2. (c) 21 15
3.(a) 24 20
3.(b) 27 15
3.(c) 30 15
4. (a) 34 15
4. (b) 37 15
4. (c) 40 20
5. (a) 44 10
5. (b) 46 10
5. (c) 48 10
5. (d) 50 10
5. (e) 52 10
6. (a) 54 20
6. (b) 57 15
6. (c) 61 15
7.(a) 64 20
7. (b) 67 15
7.(c) 70 15
8. (a) 74 20
8. (b) 77 15
8.(c) 81 15
Grand Total

Remarks




Observations:




NEXT IRS MATHEMATICS | CSE (MAINS) TEST SERIES-2024 | TEST-2

Page 4

Q1 (a)

SECTION-A

Show that every group of order 15 is cyclic. (10)
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Q.1 (b) | Show that the smallest subgroup V of A, containing (1, 2)(3, 4),(1, 3)(2, 4) and (1, 4)(2, 3) | mustnotwrite
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is isomorphic to Klien 4-group.

(10)
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Q1 (c)

If Zu_converges, prove that Eli{—;” , (u, #1) also converges. (10)
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Q1 (d)

Give the economic interpretation of duality in linear programming. (10)
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Q1 ()

Obrtain the first three terms of Laurent Series expansion of the function f(2)=——

1
the point z = 0 valid in the region 0 <|z| < 27. (10)
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Q.2 (a)| LetS be the set of all real numbers except -1. Define*onSbya*b=a+b+ab.Is (5% a iisetii

group? Find the solution of the equation2*x*3=7inS. (20) | onthis margin
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Q.2 (b)

1
If <a,> is a sequence of positive real numbers such that 4, = E(Q"'I +a,,)Vn=3, then

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

To s s L0 L Cometngendt andl

Qz_’—”'—!ico\\-kaqb = [\,Lk'-"ﬂ_ e e

Sy aa omdl A pDan O X Da
D 6

Candidates
must not write
on this margin




NEXT IRS MATHEMATICS | CSE (MAINS) TEST SERIES-2024 | TEST-2 | page 19

Candidates

(onsdor. oy r@»rqg T, O =)

Ay = (ck)_’—x- o _Lq‘_ _ Cou..&_klz_
q§" = | Q}L
= = +a - Y=}
“ 3 5 2. 3°LL_t
o |




NEXT IAS MATHEMATICS | CSE (MAINS) TEST SERIES-2024 | TEST-2 | page 20

Candidates
must not write
on this margin

4

-




NEXT IRS MATHEMATICS | CSE (MAINS) TEST SERIES-2024 | TEST-2

Page 21

Q.2 (9)

Sove graphically the following LPP:
Max z = 5x, - 3x,
subject to
3x; + 2x, <12
-y &% 1
-%, +%, <2
Xy %y 20

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)
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Q.3 (a)| LetMbe asubgroup and N a normal subgroup of a group G. show that MN is a iﬁf::f:me
on this margin

subgroup of Gand MN/ N is isomorphic to M/ (M~ N).

(20)
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Q.3 (b)| Everybounded sequence has atleast one limit point. (15) | metrotmee
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Q.3 (c)| Ifallzerosofa polynomial lies in a half plane then show that zeros of derivative P'(z) also nc,a:;:i::isﬁte
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lies in the same half plane.

(15)
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Q4 ()

Let G be a finite commutative group. Let 1 ¢ Z be such that n and order of G are relatively
prime. Show that the function @: G — G defined by @ (a) = a" for all 2 € G, is an
isomorphism of G onto G. (15)
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Q.4 (b)

Comidun o ode [0, 401 27,0 4]

Give an example of a function f(x), that is not Reimann integrable but |f{x) | is Reimann
integrable. Justify. (15)
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Q.4 (c)| A police department has the following minimal daily requirements for police officers during i
its six shift periods:? on this margin

Time of Day | Period | Minimal number required
2-6 am 1 22
6-10 am 4 35
10 am-2pm 3 83
2-6 pm 4 110
6-10 pm 5 44
10 pm-2 am b 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
ina period but to do so with the least number of officers. Develop the corresponding linear
programing problem. (20)
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Let R be a non-commutative ring with unity. If every ideal of R is prime, prove that R isa
field. (10)
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Q.5 (b)

Provethatifu, (x),n=1,2,...... arecontinuousin [, b] and if %, (x) converges uniformly
to the sum S(x) in [a, b], S(x) is continuous in [a,b]. (10)
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Q.5 ()

Prove that x, =2, x, =1, x, = 0 is feasible solution to the following set of equations:
2p, - %, + 3%, =3
6%, + 3xy + 72y = -9

Is the solution basic? Justify your answer. If the solution is not basic, reduce it to a basic
feasible one. (10)
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Q5 (d

S

2z

e 1
Byalitade {m +log(z-6) *@} dz where Cis the circle |z |=3. State the

theorem you use in evaluating the above theorem. (10)
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Q5 (e)

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)
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1+x7sin” x 5 (15)

Q.6 (b)| Show that J,




NEXT IRS MATHEMATICS | CSE (MAINS) TEST SERIES-2024 | TEST-2 | page 59

Candidates
must not write
on this margin




MATHEMATICS | CSE (MAINS) TEST SERIES-2024 | TEST-2

Page 60

Candidates
must not write
on this margin




NEXT IAS MATHEMATICS | CSE (MAINS) TEST SERIES-2024 | TEST-2

Page 61

Q.6 ()

Starting with least cost method, find all the solutions to the following transportation
problem:

Warehouse
I |II |ID|IV| Supply
Plants | A 6 |3 [3 |18
B B 7 |6 |8 |20
C 10 |8 |4 |5 |18
Demand |15 | 16| 12|13

(15)
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Q.7 (a)| If SLetKbea finite field. Show that the numbers of elements in K is p”, where p is a prime, f,ﬁf::e;m
on this margin

which is characteristic of K and n > 1 is an integer. Also, prove that

How many elements does this field have?

YAP4

[
m is a field.

(20)
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. ® 1 . e , Z 1 4
Q.7 (b)] Show that 1fS(x)=Zn:lm,then its derivative S' (x) = 2y
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Q.7 ()

Evaluate the residues of

sum is zero.

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

tz=1, 2, 3 and infinity and show that their

(15)
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Q8 ()

Let V Show that Q(4/3 ,i) is the splitting field for x° - 3x® + x> - 3 where Q is the
field of rational numbers. (20)
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Q.8 (b)

xsin mx T

Using contour integral method, prove that J- —xdx = 36_""’ . (15)
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Q38 ()

didates
Apply Rouche's theorem to determine the number of roots of the equation 2% — | mustnotwrite
4z° + z?— 1 = 0 that lie inside the circle |z|=1. (15) -

m %Lﬂ—ba@) e A %CZ) &M%
Asme umdbic £ 2oy Serde R

X %@: “h2> wnd %C"J:— 2%2% 1
‘%(Z)Lr- [L,zsf: L!(ZS-[

\[,L’-) = |lasl) = 27| H2 + |- <2

Rue 190> (). ByRechrtlumm

(3t = ~4n5 ot o 20 i
2h=9 .
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