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SECTION—A
1. Attempt any FIVE &lhe following : (12-5=60)
(a) If R is the set of real numbers and R 1s the set

of positive real numbers, show that (R under
addition (R. +) and R_ under multiplication
(R+, ') are i1somorphic. Similarly if Q is the set
of rational numbers and Q. the set of positive rational
numbers, are (). +) and Q.. ) 1somorphic ? Justify
YOur answer. 4+8=12

(b) Determine the number of homomorphisms from

()

(d)

the additive group 215 to the additive group Z .
(Zn 1s the cyclic group of order n). 12
State Rolle’s theorem. Use it to prove that hetween
two roots of e* cos x = | there will be a root of

e’ sinx = 1. 24+10-=12
’i— + 1 1 x <l
2
Let fix)=1< —3 + 1 if I<x<?2
—[——}5—[+l if 2<x
2

What are the points of discontinuity of f. if any ?
What are the points where f is not difterentiable.
if any ? Justifv yours answers. 12

2 (Contd )

LR K]

Educational Material Downloaded from http://www.evidyarthi.in/
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers




& eVidyarthi

FREE Education

Educational Material Downloaded from http://www.evidyarthi.in/
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



& eVidyarthi

FREE Education
n-1
a,+a,z+...... a
(e) Let f(z)=20"2 T2 12 p %0
ot Z+ ... +b z
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 a—g‘—‘—. 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, ! 2 6
Profit per ton
(Rs. 1.000) 5 4

A market survey indicates that the daily demand
for interior paint cannot exceed that of exterior
paint by more than | 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

4 (Comd.}
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A, +2, 7+ .. +a_ .z
gy T f(z)=—— n b #0.
(<) (z) b, +bz+........ +b z

i & 8T & rg "xa g guneu fF fz) @

HIISN FT IGH gdl UL I I;“T%W@"T

n

= 12

(F)ﬁamﬂmwzﬁﬁmﬂ‘rMaﬂ“{M 3]
mﬁ%ﬁ?maﬁﬁamwmél

ufy =9 9x F=T /A * =4 | AfrEaR
EL AaEF 2=
ks s qT IqAsadr
FH HE M, 6 4 24
FEgT HTA M, 1 2 6
gty ¢ qu;m
(1.000 ) 5 4

I X § wen 9on & el ¥ e e
Wi, W ¥ & 1 €% ¥ Sumer FE B gHdl B
Figfees Yo &1 sfean s [ 2 23 B Fra@mn
yights 37 wET el B U@ seedd ITare- AT
F1 Mutvo s g@a & & Rag Hs g7
sfe ¥ afas 8 g8 39 Rufa & fog Lp g3
=1 A s 12
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2. (a) How many proper, non-zero ideals does the ring
ZI2 have ? Justify your answer. How many ideals
does the ring Z ,® 7, have ? Why ?

243+44+6=15
(b) Show that the alternating group on four letters A,
has no subgroup of order 6. 15

(c) Show that the series :

55
— |+ — ]+ +
3 3-6

COnverges. 15

(d) Show thatif f: [a, b] - R is a continuous function

then f({a, b]) = [¢, d] for some real numbers

c and d, ¢ < d. 15

3. (a) Show that 2[X] is a unique factorization domain
that is not a principal ideal domain (Z is the ring
of integers). Is it possible to give an example of
principal ideal domain that is not a unique
factorization domain ? (Z [X] is the ring of

polynomials in the variable X with integer.) 15

6 (Contd.)
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2. (m)aﬂuzuﬁaﬁﬁ,ﬁ'{—wmﬁ%ﬁﬁﬁ%?

I I B U H T e aﬁuzw_@zlz%

fra ameet B & 7 F 2+3+4+6=15
(@) FesC & 9% qeU A, 9¢ THAE G FT L 6
F HS IJI-TYE F&l 2| 15

(m) zomsw & Aofr

(1]3 1-4Y
— +|] — S ol +
3 3-6

[].4.7 ........ (3n—2)]2 +

3:6:9......... 3n
sfaiva e 2 15 ‘
() Toise & 3f £ [a. b] > R U6 a9 &4 B, |
a9 wO IEAE® FEEi ¢ MY d.c<dd [
f([a, b]) = [c, d] | 15

3. (%) Twisu & Z2(X] v var fedfm purmesa e 2,
S HEg e 99 T8 8 (2 et @ F 9"

2)t w1 fFE 0@ g@ queEd 9id #1 3emI

ST HWa B, W ¥igdlg eAEsa 9id T g

(Z [X] Uit gf8d =X X ¥ Sg9«l & Jad B 1)

15
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SECTION—B

5. Answer any FIVE of the following : (12x5=60)

{(a) Show that the differential equation of all cones

(b)

(¢)

which have their vertex at the ongin is px + qy = z.

Verify that this equation is satisfied by the surface

yz +zx + xy = 0, 12

(1)

(i1)

(1)

Form the partial differential equation by

eliminating the arbitrary function f given by :
f(x> + yz, z — xy) = 0. 6

Find the integral surface of :
x’p+y’q+z' =0

which passes through the curve :
Xy =X +y. z=1. 6

. L
The equation x~ + ax + b = 0 has two real

roots o and 3. Show that the iterative method

given by :
- - ' -+ = f)
X —a X, b)/xk, k=0,1.2......
1s convergent near x = a, if fa|> | B . 6
10 (Contd.)
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5.

HASs— @

reafeiag § ¥ 8 o= & 3 QT @ (12x5=60)
(F) Tolse fF 37 oft wias =1, Fes ofel 3gm @
2 ¥, Jasd GHI0 px + qy =z BIdT 8 | §giud
W%WWT&Syz+zx+xy=0%
gT0 "qse BT B 12

) (1)

(ii)

(M @)

f()-:2 + yz, z—xy)=20

F g T €= Bad fF aga #3 B
g, FfF I@ed aHIE T S97%Q | 6

x’p +y’q+2° =0

F] gHEHA g HIGA T, S TH
Xxy=x+ty z=1

¥ ¥ e 8| 6

gfleor x2+ax +b=0%F T IRARAE A
asﬁ'{[_’)%lmﬁ?:

x,,, =—@ax, +b)x, k=012 ..

® gra 9 Aeagas A x = a, $ e
i 8, 9k o | > B 6
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6. (a)
(b)
(C)

Two sources, each of strength m are placed at the
points (—a, 0), (a. 0) and a sink of strength 2 m is
at the origin. Show that the stream lines are the
curves :

] 2.7 ] - 2
(X" +y7)" = a’"(x" -y~ + Axy)

where A is a variable parameter.

Show also that the fluid speed at any point
1S (2maz)/(r]r2r}), where ry, T, and r, are the
distances of the points from the sources and the

sink. 12
Find the characteristics of -

yzr ~x%t=0
where r and t have their usual meanings. 15

Solve
(D’ - DD - 2D'2)z = (2x7 + Xy — }'2) SN XY — COS XY

where D and D' reprecsent g and a : 135
Y &y

A tightly stretched string has its ends fixed at

Xx =0and x =/ Attimet = 0. the string 1s given

a shape defined by f(x) ~ ux(/ - x). where i is a

constant, and then relcased. Find the displacement

of any point x of the string at time t > (. 30

id (Contd.)
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6. (F)

()

(N

3 A P gls m amrd &, [&@ (—a, 0), (a, 0)
qv TEr gl & MY wwed 2 m w1 UE WE I
g Tt 21 guiize B ogra @ 9% 2o

(x2 + y2) = al(x? -y + Axy)
el . T giiad! 9yrad B |

ag oft qerfsy f fadl oft g o aia TR
(Zmaz)/(r!rer)%, EEA rl,r23ﬁT rBEﬁTﬁ Nz =
& fagal o A 2 12
yzr—x21=0
& afaeu "eE PR Bl r 3Tt JUR TqHEEFD
ax?f?l 15

B PN
(Dz—DD'f2D‘2)z=(2x2+xy—y2) sin Xy — COS XY
wigt D 3w D frefa s 2 gx-aﬁ-{g}_ Hr1 135

worgdl & T R g OF 3o ® At x = 03T
x =1 9% I3 gL ¥ WEWG t =0 UY, TS W
f(x):px(lﬂx)%mtrﬁmf@mar@%ﬁm?ﬁ%,
ﬁpﬁwaﬁﬁmwﬁm
SreT WET 20 AT t > 0 9T To9 # [l off 9g
x F1 FTATT AR IO | 30
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7. (a) Develop an algorithm for Regula-Falsi method to
find a root of f(x) = O starting with two initial
iterates X, and X, to the root such that sign
(f(.\'n)) #+ sign (f(xl)). Take n as the maximum
number of iterations allowed and eps be the

prescribed error. 30

(b) Using [agrange interpolation formula, calculate the
value of f{3) from the following table of values

of x and f(x) :

X 0 i

("]
La
A

6

f(x) 1 14 15 5 6 19

15

(¢)  Find the value of y(1-2) using Runge-Kutta fourth
order method with step size h = 0-2 from the initial

value problem :

V(1) = 2. ]

h

8. (@) A pertectly rough sphere of mass m and radius b.

rests on the lowest point of a tixed spherical cavity

of radius a. To the highest point of the movable
sphere 1s auttached a particle of mass m' and the
16 (Contd.)
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7. (F)

()

m)

8. (F)

qE 9T R ARfEE gAREAl x T x ¥ OE A
8T, f(x) =0 TF & AWA F3H4 3 fou, foen
feafs (Cren-wredl) ffa & forg, e temfier &
e #IfeU, drfs |89 (fix ) = a1 (f(x,)) |
AT n srpHed gAOgRE # sfasay d@m R
eps Fratiia 72 | 30
U ATIIH HHAT FT FTAT B FY, X 3N
f(x) # == #t Fyafataa gl &, f(3) & =793
1 afrdad ﬁﬁ-‘m:

X 0 1

b
i
A
N

fx) | 1 | 14| 15| 5 6| 19

amefiysd 919 98T
y' =Xy
y(l)=2
F O WHR h=0-2F Y TN-FHgl agenie & =1

TR Fd BU, y(1-2) F J1F JIgH HRITL 15

T m X FHSU b &1 UF Ui GEE e,
e a® s Foa memer #tey & reaay fag)
gy fest gan 2 T meEw & Ieadn fdg 9
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(b)

system 1s disturbed. Show that the oscillations are

the same as those of a simple pendulum of length

.7
4m'+ - m
(a—b) > 30

m+m‘[2—?]
b

An infinite mass of fluid is acted on by a force

I

32
r

per unit mass directed to the origin. If initially

the fluid is at rest and there is a cavity in the form
of the sphere r = C in it, show that the cavity will

7 3y
be filled up after an interval of time (—53—] Ot
K

30
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TUHTE m' F TF FHU JST N 8| a7 w1 feamm
ST 2 qunge fh ST 9@t &, S R

4m'+zm

(a—b) d %WW%@W
m+m'(2—z1
b

W 2 30

(@) T T TF iy g8fa g, gfq € defa, s

rﬁzwgm%,ﬁwﬁﬁwmaﬁaﬁ%

a2 Iy o axd fGuHEEear ¥ 8) 3 I MaE
r=C% &7 % UTF HIeT 8, a goigu & gua

5
(;]-C‘%W & d€ e ¥ FIU |
91

Td | —

30
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