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BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Examination
June, 2024

(Elective Course : Mathematics)

MTE-04 : ELEMENTARY ALGEBRA
&

MTE-05 : ANALYTICAL GEOMETRY

Time : 3 Hours Maximum Marks : 50

Instructions :

1. Students registered for both MTE-04 & MTE-05
courses should answer both the question papers
in two separate answer books entering their
enrolment number, course code and course title
clearly on both the answer books.

2. Students who have registered for MTE-04 or
MTE-05 should answer the relevant question
paper after entering their enrolment number,
course code and course title on the answer book.
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BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Examination

June, 2024

MTE-04 : ELEMENTARY ALGEBRA

Time : Z% Hours Maximum Marks : 25

Note : Question No. 5 is compulsory. Answer any
three questions from Questions No. 1 to 4.

Use of calculator is not allowed.

1. (a) Let 1,0,0> be the cube roots of unity.
1

Evaluate : 2 5

5

I1(-0)

t=1

(b) Let A and B be subsets of a universal set X.
Show that :

P.T.O.
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A AB={x e X| x belongs to exactly one of A

and B}, where A 1s the symmetric

difference between A and B. 2%
(a) Prove that : 3

b+c—-a-d bc-ad bc(a+d)—ad(b+c)
c+a-b-d ca-bd ca(b+d)—bd(a+b)
a+b—-c—-d ab-cd ab(c+d)—cd(a+b)

= —Z(b — c)(c — a)(a — b)(a — d)(b— d)(c - d)

(b) Using Tchebychev’s inequality show that :

(a) The cost of a ticket to a certain musical
concert is ¥ 30 for children and ¥ 55 for
adults. On a certain day, attendance at the
concert is 2200 and total revenue 1is
¥ 75,000. How many children and how

1

many adults bought tickets ? 2 2

(b) If a,b,c are the roots of the equation
x*4+qgx+r=0, find the value of

1 1 1 1

+ + . 2—

b+c c+a a+b 2




4.
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(a) Solve the following system of equations by

Gauss elimination method : 2%
2xy+y+z=9
—-x—-y+z=1
3x—y+z=9

(b) Find those z € C for which z* + 3= (4 + i) .

ol
2

Which of the following statements are true and
which are false. Give a short proof or a counter-
example to justify your answer, whichever is

appropriate. 5x2=10

(a) If P(x) is a real polynomial of degree n,

then it has exactly n real roots.

(b) If ZeC such that |Z|=1, then for any

natural number m,

m

2" +2z""=2cosm0 and

m

2" —z"=2sinm0O

(c) If sum of two roots of
x*—px’+qx’ —rx+s=0,p,q,r,seR,

P.T.O.
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(e)
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equals the sum of other two roots, then
p’—4pg+8r=0.

If a>+b°+c*=1 and x*+y*+2z2°=1, then

ax+by+cz<1, where x,y,z, a,b,ce R.
If f (x) and g(x) are two polynomials,
then deg (f(x)g(x)) > deg f(x)+degg(x).
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MTE-05

BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Examination

June, 2024

MTE-05 : ANALYTICAL GEOMETRY

Time : Z% Hours Maximum Marks : 25

Note : Question No. 5 is compulsory. Answer any
three questions from Question Nos. 1 to 4.

Use of calculator is not allowed.

1. (a) Find the equation of the plane which
passes through the points (1, 0, 1),
(2,1,-1) and (0, 1, 0). 3

(b) Find the equation of the right circular cone
whose vertex in (1, -1, 2), the axis is
x=1 y+1 2z-2

2 1 =2
angle is 45°. 2

and the semi-vertical

P.T.O.
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Show that if ux+vy+wz=p is a tangent

plane to the paraboloid ax®+by* =2z, then

2 2

LY yopw=o0. 3
a b

Find the locus of the point whose distance

from the point (0, 2) is 5 times its distance

from the line X +2 =1. 2
3 4

Reduce the equation :

17(x2 +y2)+ 30xy+14+/2x +184/2y +2=0
to standard form. Hence, identify the object
1t represents. 3
Find the angle between the planes

2x—3y+z=1and x—y+z=4. 2

Find the cone on which the perpendiculars

drawn from the origin to the tangent

planes to the cone 19x* +11y” + 6yz =0 lie.
3

Find the equation of a line perpendicular

to the line 2y+x+1=0 and passing

through (2,—1) . 2
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5. Which of the following statements are true and
which are false ?
Give reason for your answers. 10
(i) The eccentricity of the conic 2x*+3y* =1 is
greater than 1.

(1) All planar sections of a hyperboloid are
hyperbolas.

(111) The polar equation
r’ (9 cos” 0 + 4 sin” 9) =36 resresents an
ellipse.

(iv) The line g =y=z lies in the plane

X
—+y+2z=0.
5 Y

(v) 2x*—y*—2z"=xy has only one set of

mutually perspendicular generators.
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