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2018

( October )

MATHEMATICS
( Elective/Hoénours )
( GHS-31 )
( Algebra—II and Calculus—II )

Marks : 75

Time : 3 hours

The figures in the margin indicate full marks
for the questions

Answer five questiohs, taking one from each Unit

UNIT—I

1. (o) Show that the'set G={1,2,3, -, p-1}
.'is a group of order p-1,"the composition
being ordinary multiplication modulo p,
p being a piime integer. 6
() I G is a finite group and a& G, then
prove that (i) if a™ = e, then O(a) divides -
m and (i) O@=0(a"), where e is the
identity of G, O(a) is the order of
element a. 3+92=5
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2.

(b)

(c)

(d)

3. ().

®)

D9/s6 .

Find the pey

(2)

For a given element

. G,
Prove that the get @ in a group

] N(a)':’{xe G'xa = CDC}
'8 @ subgroup of a group G.

Prove that eve
&roup is cyclic
Show
Y-a= bthﬁta the equations a-x=b and
V€ unique solutions in 2
Where g, pe G.

@ of a group G satisfies
€n show that g = e.

Iy subgroup of a cycli¢

under ord;

then fing ” thy ad.dition and if H =&,
Where p, i a € right cosets of H in &
% @ fixed Positive integer-

UNrr—yy
e .
Which therange of the values of k for
roots of the equation

x* 44,3
’ X ~8 2
areaureal X +k=0

-— ynOn'ual
Fd < S (x+2), when
() = 4,5 ‘6 )

4
*"~3x3 4552

( Contiﬂ“ed /

(c)

4. (a)

(b)

(c)

S. (a)

®)

Do/s6

(3)

Solve the equation
4x% +8x3 +13x2 +2x+3=0

given that sum of two of the roots is
zero. '

Solve the equation
x3-15x-126=0

by Cardan’s method.
Use De Moivre’s theorem to solve the
equation
x7-1=0 , ' 5
If a,'B, Y be the roots of the cubic
equdtion S

x3 + px? +qx+r=0

find the value of Y0°8% 5

UniT—11I
. that a éonVerggént sequence is-.
ll:;?;:fded. Is the converse true? Justify
your answer with an examm§.
hy's general principle o
Statee;ge' pﬁgg ' Zf a sequence and apply
1o that the sequence. {x,} is

2+3=5



6. (a)

(4)

c
(c) ShOW that the sequence {a,}, where

1,1 1
@ =144 gy 1
3 32 * +3n—1

converges, Find lim a,

n—j)oco

followine the convergence of the
g series (any two) 3x

H Y235 - -@noy 3
n=1 2’4"6‘""271 ;

(i 3x2
() 2X+L+ﬁ+". (n+1)xn

8 . 27 n3

(i) gl(m_ JF‘)

(b) what is an
‘Test the
Serieg

+ eee

ab:z‘;‘mute convergent series?
: ute convergence of

Y yr-1_n?
"= n+11

(C) Detemline th

3+3=6

2=6

the

24’365

th € regi f
¢ Power seﬁe:glon of convergenc® of

o

2 (x-.3)n
79

n=) n.3n

7. (@

(b)

(c)

(d)
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(5)

UNIT—IV

State Rolle’s theorem and give its
geometrical interpretation. - 2+2=4

Show that the curve y3=8x2 is

concave to the foot of the ordinate

everywhere except at the origin. 3
Verify Lagrange’s mean value theorem
for the function .
f=xx-Dx-2
in [o, .21-] i -
Find the asymptotes of
xy? —y?- x3=0 4
Show that for the function fx, Y)
defined by , : ‘
2
x2 -y~ x2+y? 20
X, z=——9"
f (x Y 2 +y2
; :m lim f(x, y) both
lin:)l%f(x, y)and;{l_ﬂ)x__)ofh - that
exist but are unequal. Also 80
im feod
(x, 90,9 .
does not exist. =4
( Turn Over )



(b)

(o

s @

(b)

Expanqg

o that the

(6)

. . - ~
= tan™! (x;z)’ then show tha

o 2

UNIT;V

(l-l-x)m

. in . .
in a finite series
power Of 'x

toe
’ - R :

_g=0 '
ion x3 +2x-8=Y |
€quation x° + . s
@root he een 1 and 2. Taking 2n’s )
anapﬁro%ate'root and using Newton’s -
e od 't

‘ ‘ me " 4 , N
‘ i latiqn, find that 5
t °°1Te(:ts

st&' te . - E g
€0 prbve th . t all l

{Conﬁﬂ”'édi

(7)

curves
ind the area enclc;sed. by the S
10. (a) F‘;‘+y2 “arend yP e )
i ver the
aluate ny(x2 +y?)dxdy o ]
(b) Ev: " | |
region K210, @ (}; ] 2 +y2)dy where C
-‘ of | (x A
ind the value pere €
e arc of the parabola Yy~ .
| is the o
1bsettween (0, 0) and (a, 24)
* kK
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