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MATHEMATICS

(General)
PAPER—I
Full Marks : 90
Time : 3 Hours

The figures in the right-hand margin indicate full marks.

Candidates are required to give their answers in their

own words as far as practicable.

Group—A
{ Classical Algebra )

[ Marks : 27 ]
1. Answer any one question : Ix15
{a) (i} State De Moivre’s theorem. 2

(i) Show that Z, +Zg\2 +zZ,y “22'2 =2 (121\2 +1ZQ|2), :

(Turn Over)



(iii}

(iv)

(b} (i)

(11}

where Z, and Z, are two complex numbers, 3

IfA = ﬁ ﬂamd A?-5A+71=0, wherel is the 2x 2

unit matrix and 0 is the null matrix, then show that
1 113 1
At=Z
7[-1 2] : - >

Show that the roots of the equation

1 1 1 i
+ + =—,wherea, b, c>0are all real.
Xx-a Xx-b x-c x 4

5

If the roots of the equation x3 4 3px? +3gx+r=0 be

in harmonic progression then show that

2q° =r(3pq -1). 5

Show that the equation 3x° -4x? 48 =0 has at least

two iImaginary roots. 3
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-1 2 -2
{iii} Show that i -2 1 2| is orthogonal. 3
2 2 1

({iv} Solve the equations by Crarmer’s rule

-x+3z+1=0
2x-y-4z-2=0 4
y+2z-4=0
2. Answer any one question : I1x8
. sy 4 . 1
(&) (i) Prove that log(1+1):510g2+1 2n+Z n. 4
2 -1 5
(i) Express the matrix |7 3 0| as the sum of two .
3 -4 8

matrices of which one is symetric and other is skew

symetric. 4
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(b) (1) 1f «. b ¢ be the roots of the equation

px3 +3qX") +3rx+s=0 then find the value of

lZ[l')—ﬂH. 4

{iij Find the row-reduced echelon form of

2 -1 3 ,
A=]3 2 1]|and hence find the rank of it. 4
1 -4 5
3. Answer any fwo questions : 2x2

(a) Show that x° - 7x+7 =0 has two roots between 1 and 2

and the other root between -3 and —4. 2

(b} Show that a Skew symmetric determinant of odd order

18 zZero. 2

(¢} Find the values of (ﬂ'}g : 2

4 2| . .
d) If A ={ ] J, tind (A-3I) (A-2[}, where [ is 2x2 iden-
tity matrix. 2
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Group B
{ Modern Algebra )
[Mafks D 18]

4, Answer any two questions : 2x8

{a) (i) Show that the n-th roots of unity form an abelian

group under ordinary multiplication. 3

(iiy Find the eigen values and eigen vectors of the

) 1 2
matrx . 4
1 0 2
(b) () IfA=|0 -1 1|, then verify that A satisfies its own
o 1 0
characteristics equation. 4

(i) Prove that every field is an integral domain. s the

converse true ? Justify. 3+1

(c) (i) Examine whether the quadratic form
5x2+y2+ 5z2 +4xy - 8xz - 4yz is positive definite or

not.
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5

{ij If R be a ring such that a? -a, ¥ a R, then Prove -

thati) a+a=0, YacR i) a+b=0=a=hb. 2+2

5. Answer any one question : . 1x2

. 1 2 3 4 3 6
(a) Expresstheper'mutatmn 54 26 1 3 as a prod-

uct of transposition. 2

{b) Give an example to show that union of two subgroups

may not be a subgroup. 2 &

Group C
( Analytical Geometry )
[ Marks : 32

6. Answer any one question : 1x15

(a) (i) Reducetheequation 4x2 +4xy+y?-4x-2y+4=0to

its canonical form and determine the nature of the
conic. 5+1

(i) If, by a rotation of rectangular axes about the «
origin, {ax + by) and (cx + dy) be changed to

(a’x'+b’y')and (c'x’+d'y’)respectively, then show

that ab-bc=a'd - b'c’ 4
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(in

if axz.;.QhX‘L'-fb.\'z =0 be the equation of two adja-

-
- cent sides of a parallelogram and Ix + my = | be the
equation of one of its diagonals, then show that the
equation of its another diagonal is y (bl — hm} = x
[am - hl). 2
(b) (i) Show that the area of the triangle formed by the
straight lines ax? + 2hxy + by? = O and Ix + my = 1
_ h? -ab -
is 3 5 5
am~® —2hlim + bl
P
' {i) Show that the condition for which the straight line
1 . .
c=a Cosb + b Sin0 may touch the circle r = 2k Cosé
is b2k? +2ak =1- 5
(ilij The tangents at two points P and Q of a parabola,
whose focus is S, meet at T. Show that SP.SQ = ST2.
5
7. Answer any three questions : ‘ 3x5
- {a) Show that the straight lines whose direction cosines are

given by al + bm + cn = 0 and ul? + vmZ + wn? = 0, are
perpendicular if a% (v + w) + b2 (w + u) + c® (u + v) = 0.

5
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(b} Show that the length of the shortest distance between p

Ve
; ; x-3 v+l5 z-9

the straight lines =g =——=—— and

X+t v-1 2z-9O e
5 1 3 18 443 units. 5

{(c) Find the equation of the sphere which touches the two
planes 3x + 2v -6z + 7 = 0 and 3x + 2y~ 6z + 35 = 0 and
whose centre lies on the straight line x =0, 2y +z = 0. /’:,

5

{d) Find the equation of the right circular cone whose vertex =
is the point (1, 2, 3} and base is the curve x* + y? = 25,
z=0. ' 5

{e) A variable plane which is at a constant distance 3p from
the origin O cuts the axes in A, B, C. Show that the
locus of the centroid of the triangle ABC is

=y -2 -2 ) 5

8. Answer any one question ; 2x1

{a) Find the direction cosines of the normal to the plane : /
x+2y-2z=06.

(b) Find the equation of the straight line through the point
(1, 2, 3) and which is equally inclined to the axes.
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Group— D
( Vector Algebra) -
{ Marks : 13]

9. Answer any two questions : 2x4
(a) Show that the threé vectors
é=2§—:j+fc, ‘5:{—33—51::, E=3f—4j—4fc from t'he sides

of a right-angled triangle. ) 4
(b) Show that [a+6 b+¢ 6+a]=2[566]. 4
(C.) Find the torque about the point 2+ 3 ~3kof a force
represented by (I+23 +1—<) passing through the point

(31 +4j- k). 4
10. Answer any one guestion : 5x1

{a} Prove that, in general (é X ’5) XC#ax (5 X 6) ; but if the

equality holds, then-either pis parallel to (é'. x&)or dand

¢ are collinear. 5
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10 i /

{b) Show by vector method that in a triangle the perpen-
diculars drawn from the vertices to the opposite sides /
are concurrent. 5
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