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MATHEMATICS
Paper—II

[Time Allowed : Three Hours] [Maximum Marks : 300]

INSTRUCTIONS

Each question is printed both in Hindi
and in English.

Answers must be written in the medium
specified in the Admission Certificate
issued to you, which must be stated
clearly on the cover of the answer-book
in the space provided for the purpose.
No marks will be given for the answers
written in a medium other than that
specified in the Admission Certificate.

Candidates should attempt Questions 1 and
5 which are compulsory, and any three
of the remaining questions selecting at
least one question from each Section.

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

Symbols and notations carry usual
meaning, unless otherwise indicated.

All questions carry equal marks.
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SF‘I‘ION—A
Attempt any FIVE of the following : (12x5=60)

(a)

If R is the set of real numbers and R, is the set
of positive real numbers, show that R under
addition (R, +) and R, under multiplication
(R,, -) are isomorphic. Similarly if Q is the set
of rational numbers and Q, the set of positive rational
numbers, are (Q, +) and @,, *) isomorphic ? Justify
your answer. 4+8=12

(b) Determine the number of homomorphisms from

(c)

(d)

the additive group Z 5 to the additive group Z 0"
(Z 1s the cyclic group of order n). 12

State Rolle’s theorem. Use it to prove that between
two roots of €* cos x = 1 there will be a root of
e’ sin x = 1. 2+10=12

+1 i X<l
Let f(x)=x< +1 if 1<x<2

+1 f 2=x

What are the points of discontinuity of f, if any ?
What are the points where f is not differentiable,
if any ? Justify yours answers. 12

2 (Contd.)




TFS—'F

Ffofaa & @ 281 o & 3¢ AT @ (12%x5=60)
(F) HﬁRWF@BﬁW@Eﬁ,EﬁTR+W

qrdfa®s g@ms w1 @ 8, qwnsy fF R O #
s (R, +) X R, 0 & = (R, -) Toaardl
BId & | 31 & A, 3k Q uRAw "&msh &1 @
B 3 Q, gATeHs UiRAg gEs &1 /¢, @ @\
Q. +) 3T @, -) ot Tegsrdt 8 ? 3o IWX &
98 A T S | 4+8=12

(@) q~T |E Z q AT g Z,, O FAIRATS

aﬁﬂ'@mﬁaﬂﬁruﬁwaﬂﬁm(z Hife n F TP
T8 2) 12

(M TS & TAY FT FUF FIC | T8 Fifgg s & fog

fF e“cosx=1% 3 &l & @ F e*sinx = 1
FT TH A BN, IH THT HT ICHA IO |

2+10=12
|—}—(—|+1 gk x<l
2
(=) SR f(x)=1 —"’2‘+1 R 1<x<2
X R 2<x
2
f = W% ¥ fag g, ik =12 & ar ?
®9 ¥ @ g g, wEl fCﬂW:ﬁ'J 81 8, ufe
FIS Bl A ? IGA ITU P UH H Tl S 12

3 (Contd.)




(e) Let f(2)=

b,+bz+........+b 2" "

Assume that the zeroes of the denominator are
simple. Show that the sum of the residues of f(z)

at its poles is equal to LIS 12
(f) A paint factory produces both interior and exterior
paint from two raw materials M, and M,,. The basic
data is as follows :
Tons of raw material per ton of | Maximum
Exterior Interior daily
paint paint availability
Raw Material M, 6 4 24
Raw Material M, 1 2 6
Profit per ton
(Rs. 1,000) 3 4

A market survey indicates that the daily demand
for interior paint cannot exceed that of exterior
paint by more than 1 ton. The maximum daily
demand of interior paint is 2 tons. The factory
wants to determine the optimum product mix of
interior and exterior paint that maximizes daily
profits. Formulate the LP problem for this situation.

12
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(a) Eﬁﬁ_q f(z)=ao+alz+ ........ +an_lzn . b 0.
b, +bz+........ +b,z

afye & BX @ Trg X 8| TwiEae & f(z) @
sEaSt FT IEH gar gx A Sl F gIER BN

n

=4 12

(@)ﬁzmwwﬂmﬁrmﬁfk&lsﬂ'{mzﬂ
Fiqftes 3T ST QA1 YST ®T IeareT HT 8 |
gfadt srws Frfafaa sErR €

iy = 9 F=T WIS & 29 | ATwaw
arer ATAREH EiRE]
Uz L3 IqAsEar
ﬁw_taTWMl 6 4 24
Hﬁ'ﬂTmﬁMz | 2 6
gfd e HATH
(1,000 &) 5 4

SO GH &0 ¥ gar °a1 & & srafs ¥ @ e
o, ST Y2 & 1 €9 € SUeT A B wHhdl 8
Iiafes Yo Y Aftmas ™ 7 2 29 8 | @
Iiafys 3T &= ¥2Y & U@ ™cad Icare- Ao
F1 Frafzor &1 @wa 2 & Red P g
sfers @ e B ¥ | @ Rafd & g LP g9&m
1 fama T 12
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