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( English Version )

Group - A
[ Full Marks : 20 |
Answer any two questions. 10 x2 =20
1. a) i) Find the value of cos™ 2. 5
iij) o, B are the two roots of the equation
x?-2x+2=0. Using De Moivre's
theorem, show that
= +1 nmn . ...
at +p"t =22 cos—Z=, nis a positive
integer. S
b) i 2+3i is a root of the -equation
x*—2x® +6x%+22x+13=0. Find the
other roots. S
ii) If I=((1) (1)) and E=(8 éj, show
that (21 + 3B)? = 81 + 36B. 5
c) i Prove that, if A\B=A, then
ANnB=¢. )
i) For a,b,c in a group G, prove that
aob=aoc=b=c. S
B.Sc.-553-G [ st s1oT wey
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d) i Show that,

a+b+c -cC -b
-c a+b+c -a
-b -a a+b+c
=2(b+c)(c+a)(a+Db) S

ii) Solve the equation x3-3x+1=0 by
Cardon's method. S
Group - B
[ Full Marks : 18 ]

Answer any three questions. 6 x 3 =18

2. i) Find the principal value of (1+ i)i . 6
1 0 O

ii) Express A= -1 -2 -1| as a sum of a
-2 38 -2

symmetric and a skew-symmetric matrix. 6
iiij If H be a subgroup of a group G and k be a
subgroup of H, then show that k is a
subgroup of G. 6

ivy If s=(1,2,3,4) and f=(i % 2 ;*)

(123 4) ,_ (1234
9—(2341) h—(4213) then

show that f(gh)=(fg)h. 6
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v) Apply Descartes' rule of signs to show that viii f:R— R, where f(x)= 24+ x-2. Find
: 7 4 3

the equation x' -2x"+3x” -1=0 has at the nature of the mapping. [R — set of real

least four imaginary roots. 6] numbers |. 3

vij A={a,b,c,d} and B={a,b,c}. Find
viii) Prove that a commutative ring R with unity

(AxB)n(BxA) and (AxB)\(BxA). 6
is an integral domain iff Va0 e R,
Group - C
au=av=>u=v, u,Ve R. 3
[ Full Marks : 12 ]
Answer any four questions. 3 x4 =12 Group - D
3. i) Prove that sin [ilog a- lb) = 22ab 5 & b
a+ib) 42 41p [ Full Marks : 50 |
real numbers. 3
i) Give an example of an equivalence relation Answer any fwo questions. 10 x 2 =20
with justification. 3

4. a) i) Show that the triangle formed by the
iii)j If a finite set has n number of elements,

. . 2 2 _
then prove that the number of subsets of straight lines ax” + 2hxy +by” =0 and

the straight line Ix+my=1 is right

that set is 2™. 3
iv)  Verify Cayley-Hamilton theorem for the angled, if (a+b)(al® + 2him +bm?)=0.
. _(1 3
matrix A = (2 4) . 3 5

\Y| Without expanding, find the value of the
ii) Reduce the equation

7 12 -3
determinant g ig —21 . 3 x? +4xy+y? -2x+2y+6=0 to the

. ) canonical form and determine the
vi)  Prove that intersection of two subrings is a )
] nature of the conic represented by it. 5
subring. 3
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b) i) Prove that the locus of the poles of the iij) Find the equation (vector) of a plane

tangents to the parabola y2 - 4ax with through a given point and parallel to

5 5 the given straight lines. )
respect to the circle x“+y” =2ax is .
5. Answer any three questions : 6x3=18
the circle x* + y2 =ax. S i) If, by the orthogonal transformation
i) Find the equation of the normal to the without change of origit, the
9 9 expression ax? + 2hxy + by2 be changed
ellipse x_2 + y_2 =1 at the point (x;,y, ). )
a b into a'x'“ +2h'x'y" + b'y'2 then show that
5 (a) a+b =a+b,
1.1 2 2
c) i) Find the equation of the plane passing (b)  a®'-h""=ab-h". 6
through the points ( 1, 1, 2 ) and ii) Show that the straight line
( 2, 4, 3 ) and perpendicular to the %: Acos0+ Bsin® touches the circle
plane x-3y+7z+5=0. 5
r=2acos0 if a’B? +2Aa=1. 6
i) Find the equation of the straight line in x U 2z
the symmetrical form as given by iii) The plane a " E+ < 1 meets the
2x+3y-8z-7=0=x-2y+3z. S coordinate axes at A, B, C. Find equation of

the cone generated by the straight lines
> 5> >

d) i Show that the vectors 3a-7b-4c, drawn from O to meet the circle ABC. 6
S A T S i Find th ti f th h hich

3a-2b+c, a+b+2c are coplanar ) m ¢ cquaton o © sphere whic
passes through the points ( 1,0,0 ), ( 0,1,0)

- -5 >

where a, b, ¢ are any three vectors. S5 and ( 0,0,1 ) and which touches the plane

2x+2y—-z=15. 6
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\Y| Prove that the three points A,B,C whose \Y| Find the direction cosines of the straight
" > o> o line x+y+z=4, x-2y—-z=4. 3
position vectors are —-2a+3b+5c,
e e T - o> >
- s . vi) Show that [ a+ b, b+ ¢, c+a]=2[a b c].
a+2b+3c, 7Ta- c are collinear. 6
3
vi) Find the ratio in which the straight line
> 2> 5 o >
joining the points ( 2, 0, 4 ) and (-4, -2, —0) vii) Three vectors i+ k, — i+2 j+ k,
is divided by the xy-plane. Also find the N
. . . . 3 i- j+ k will be presented by the three
coordinates of the point of interaction. 6
. . . 5 .
6. Answer any four questions : 3x4=12 sides of a triangle. Is it true ? Justify. 3
i Slope of one of the straight lines viii) Find the value of b so that the vectors
A e = I T
ax2+2hxy+by2 =0 is three times the A=2i+bj+k and B=4i-2j -2k
slope of the other line, show that are perpendicular to each other. 3
3h? = 4ab . 3
ii) Prove that

15x2 +16xy - 15y + Tx-11y+12=0

represents a pair of perpendicular straight
lines. 3
iii) Find the polar equation of a straight line. 3

iv)  Three vertices of a triangle ABC are
A=(x,Y,2), B=(xy,Yy,25),
C =(x3,Y3,25) - Find the coordinates of its

centroid. 3
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