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U.G. 2nd Semester Examihation - 2025
MATHEMATICS
[MINOR]
Course Code : MATH-MI-T-1
(Algebra and Analytical Geometry)
. [NEP-2020]
~ Full Marks :.40 | - Time : 2 Hours
The figures in the right-hand margin indicate marks.

Candidatesv are required to give their answers in their
own words as far as practicable.

~ The notations and symbols have their usual meanings.
1. Answer any five questions: . 2x5=10
.a) Find the principal value of 7. |

~b) If the sum of roots of the equation
X+ plttgx+r=0is zero, prove that pg = r.

c) Show that the product of two orthogonal
. matrices of the same order is orthogonal.

d) " IfAandBare any two sets, prove that A-B and
" ANB aré' disjoirit . |

e) Determine the nature of the conic

X" —2xy+2y —4x—6y+3 0.
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Answer any two questions;

a)

b)
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- Show that the equation
- x? +2\/§xy.,-.l-3y2 —3x—3\/§y—4 =0

represents a pair of parallel straight lines.

- Givean exarnple of a relation on a set which is
- reflexive and. symmetrlc but not transitive.

Obtain the equation of the straight line

X, Y : c e o .
;+;= 2, when the origin is shifted tothe point

(a, b).
5%x2=10

If ¢ and g are the roots of the equation

x*—=2xcos@+1=0, find the equation whose
roots are ¢" and e

If a,8,y are the roots of the equatlon
X’ + px+q=0, find the value of -

-
a+ﬂ A
(B+y-20)(y+a-28)(a+p- 27)

Prove that the pair of straight lines j joining the
ongm to the pomts of intersection of the curves

: ax’ +2th’+by +2gx=() and
‘ a_'x2 +2Hxy+ b'y* +2 gx=0

are perpendicular if g'(a+b)= g(d +b') .
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* Answer any two questions:

a).

b)

-

Prove that the équation of the chord of the conic
I . ’ ’ : . .
—=1+ecosé joining the points whose vectorial
ro . . :

angles are ¢—f and a+ § is

. i=eco.s'lﬁ?+sec,5co.s"(€-—a).
. .

| 10x2=20 -
i)  Determine the rank of the following matrix .
by considering different values of 4:
A1 0
3 1-2 1
13(4+1). 0 A+1

ii) For what of K will the system ~

- 2x%+x,=35
x +3x,=-1
3x,+4x,=K

be solvable? For that values of K solve the

. system. : ' | 5+5

i)  On the set of integers Z, the binary
operatioh * defined by a¥b=a+b-2 for
all a,b € z . Show that (Z, *) is a;group..
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Prove that the roots of the equation

1 2 3
+
x—1 x=2 x

=x are all real. 5+5

5

If the pair of the straight lines
x*=2pxy—y* =0 and x* —2gxy—y* =0
be such that each pair bisects the angles
between the other pair, then prove that

pg = -1

Reduce the equation
7x2—2xy+7y2—16.t+16y~3=0

to canonical form and determine the
nature of the conic. SHes

Find the area of the portion of the circle
x*+ y* =1, which lies inside the parabola
yV=1—x. 7

Show that the locus of the point of
intersection of two tangents to
% =1+ecos@ , which are at right angles to
one another is

r*(e’ =1)=2lercos§+2° =0.  5+5

(4)



