CIVIL SBRVICES (MAIN)EXAM- 2023
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MATHEMATICS (PAPER-II)

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 both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and 5 are compulsory and out of the remaining, 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.

Assume suitable data, if considered necessary, and indicate the same clearly.

Unless and otherwise indicated, symbols and notations carry their usual standard meanings.
Attempts of questions 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 Booklet must be clearly struck off.
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Let G be a group of order 10 and G’ be a group of order 6. Examine whether
there exists a homomorphism of G onto G’.

TUNTIEEH 4Z +6Z & QUi Wid Z § T J&d TUNTae! & ®9 § o3 shifsrg |
Express the ideal 4Z +6Z as a principal ideal in the integral domain Z.
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Test the convergence of the series
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TF BeM f(2) = fx+iy) =u(x y) +iv(x y) F 39 ia § fvafis a7 F fou win sy
mmamﬁsf(z):logzmmﬁﬁmﬁw%mmu

State the sufficient conditions for a function f(z2)= f(x+iy)=u(x y)+iv(x, y)
to be analytic in its domain. Hence, show that f(z)=1ogz is analytic in its

domain and find ﬂ
dz

% ARk Hl J9 ITF & AT WA A, B 701 C it F9: 24, 24 TL1 20 THE I SAAEHA
R IR P & YAF HdaH § WA A, B 941 C H FANM: 2, 4 qUT 1 TS & a1 3996 Q F
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A person requires 24, 24 and 20 units of chemicals A, B and C respectively for
his garden. Product P contains 2, 4 and 1 units of chemicals A, B and C
respectively per jar and product Q contains 2, 1 and 5 units of chemicals A,
B and C respectively per jar. If a jar of P costs ¥ 30 and a jar of Q costs ¥ 50,
then how many jars of each should be purchased in order to minimize the cost
and meet the requirements?
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Prove that a non-commutative group of order 2p, where p is an odd prime,
must have a subgroup of order p.
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