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SMT-I (UA-145)
English Version
Group - A

[ Full Marks : 20 |

Answer any two questions. 10 x2 =20
1. a) i If tan(x-iy)=u-iv then prove that
u? +v2 +2ucot2x =1. )
ii) If tanlog(x+iy)=a+1ib, where
a2 +p% 21 , prove that
tanlog(x2+y2)=22—a2. S

1-a“-b

b) i Express x*+3x3 +5x2+3x+1 as a
polynomial in ( x—2). S
iij) If o is a cube root of unity, show that

(a+bc0+co)2) is a factor of the

determinant and the value of

Qoo

O S Q
TtQ O

this determinant is —(a3 +b3 +¢3 —3abc).
5

¢) i) Examine whether the binary relation
apb if (a + b) is the multiple of 2 where
a,bez( z: set of all integers ) is an

equivalence relation. S
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ij) Show that the set of all rational
numbers Q is an Abelian group with
respect to usual addition. 5

d) i Find all the permutations of the set
S=(1,2,3). 5

ii) Prove that the set of all even integers
with respect to usual addition and
multiplication is a commutative ring. 5

Group - B
[ Full Marks : 18 ]

Answer any three questions. 6 x 3 =18

2. i) Show that all the values of e' are real and
are in geometric progression. 6
ii) Find out an equation whose roots are the
squares of the roots of the equation
x3+px2+qx+r:0. 6
iiij For what wvalue of k the matrix

1 -1 1
2 1 -1| will be singular ? 6

-1 1 k

ivy If ax+by+cz=1, bx+cy+az=0 and
cx+ay+bz=0, then show that the

reciprocal of the determinant is

Qoo

O T Q

SQ 0

the determinant

N x
= N<

@ X N
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Show that the mapping f: N > N ( N being
the set of all natural numbers) defined by
f(n)=n+2, neN is one to one but not

onto. 6

Let ( G, o ) be a group. Then for

a,be G, prove that (i) (a_1 )_1 =a,
(ii) (aob)_1 =bloa7l. §)
Group - C

[ Full Marks : 12 ]

Answer any four questions. 3 x4 =12

Prove that the intersection of two
subgroups of a group is again a subgroup
of that group. 3

Find the eigenvalues of the matrix

(_11 —21). 3

If the roots of the equation

x3-3x2 +kx+3=0 are in A.P., find the
value of k. 3
Show that every skew-symmetric

determinant of order three is zero. 3

}.3

RSEREERE

Find the rank of the matrix {

AW
00 U1+
NN

SMT-I (UA-145) 4

vi)

vii)

viii)

a)

Answer any two questions :

If A={1,2}, B={3,4,5} and C={4,5,6}
show that Ax(BuC)=(AxB)U(AxC). 3
a,be G, where G is a group. Show that
b la2p=(b"tab)2. 3
Express cos(a +if) in the form A+iB. 3

Group - D
[ Full Marks : 50 |
10 x2 =20

i) Show that the equation to the pair
of  straight lines through  the
origin perpendicular to the pair of

straight lines ax? + 2hxy + by2 =0 is

bx2—2hxy+ay2:O. 5
ii) Prove that the conic

x2 —4xy+4y? -12x -6y -39 =0

represents a parabola. 5

i)  Find the equation of the pair of tangents
from an external point (xj,y;) to the

2
ellipse %er_g =1. 5
a b
ii) If PSP' and QSQ' be two perpendicular
focal chords of a conic with focus S,
1 N 1
SP.SP'  SQ.SQ'

constant. 5

then prove that is
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c) i Prove that the pair of straight lines 5.  Answer any three questions : 6x3=18

whose direction cosines are given by i) Find the polar equation of the straight line

. . T T
al+bm+cn =0 and joining the two points (3, EJ and (4, 3 j

fmn + gnl + him =0 will be 6
perpendicular to each other when ii)  Prove that the equation
£+%+%:0_ 5 x2+6xy+9y2+4x+12y:5 represents a
pair of parallel straight lines and find the
iij)  Prove that the circles distance between them. 6
2(x2+y2+22)+8x—13y+17z+17:0 iiij Find the polar equation of a chord of a
conic. 6

2x+y—-3z+1=0 and
iv) A variable plane which is at a constant

X%+ yQ +2% +3x- 4y+3z=0 distance 3p from the origin cuts the axes in
x—-y+2z-4=0 lie on the same sphere. A, B, C. Find the locus of the centroid of the
Find its equation. S triangle ABC. 6
V) In a triangle ABC, D, E, F are the midpoints
d) i If three medians of a triangle ABC of BC, CA and AB. Express Eé,ﬁ,ﬁ and
intersect at G, show that - — .
. CF as a linear combination of ABand AC.
GA+GB+GC=0. ) 6
vi)  Prove that the three vectors

iij) Using vector method prove that if

D be the midpoint of the side 223?_27+Z’ Z:?_37+5¥ and

BC of a triangle ABC, then

H
=2i+j-4k form a right angled
AB? + AC? =2(AD? + BD?). 5 J & &

triangle. 6
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6. Answer any four questions : 3x4=12 vii) Let ABCDEF be a regular hexagon. Show
—_— — — —> —> —_
i) Transform the equation x2 - y2 =2a? to that AB + AC + AD + EA+ FA = 4AB.
axes inclined at 45° to the original axes. 3 3
s e T > > 5 >
ii) Show that the locus of the poles of tangents viii) If a=i+j-6k, B=i-3j+4k,
to the parabola y2 =4ax with respect to
5 - > o> o
the parabola y“ =4bx is the parabola y=2i-5j+3k. Find the value of
2
2 4b - > -
=5 X 3 (ax B)xy. 3
a
iiijj Discuss the nature of the conic
4x2—4xy+y2—12x+6y+9=0. 3
. . . Date of Publication : 10.10.2014
iv)  Prove that the two straight lines Last date of Submission of
x-1 y-2 z-3 and Answer Script by the student : 30.11.2014
2 3 4 Last date of Submission of marks by
the Study Centre to the department
4x-3y+1=0=5x-3z+2 are coplanar. 3 of C.O.E. on or before :12.01.2015
v) Find the equation of a right circular cone

with vertex at the origin, semivertical angle

.. X Y z
60° and x_v_2z 3
and axis 1 B 3

vi) Find the equation of the plane which
passes through the point ( 2, 1, 4 ) and is
perpendicular to each of the planes

I9x-7y+6z+48=0 and x+y—-z=0. 3
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