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BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Examination
December, 2023
(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
December, 2023
MTE-04 : ELEMENTARY ALGEBRA

Time : Z% Hours Maximum Marks : 25

Note : Question No. § is compulsory. Do any three
questions from Question No. 1 to 4. Use of

calculator is not allowed.

2

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

Evaluate : 2%

(-o)ft-)f1-ot) (1)

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

AAB=(AUB)\(ANB)

where A 1is the symmetric difference

between A and B. 2%

P.T.O.
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2. (a) Prove that: 3

(b)

3. (a)

(b)

:(b—c)(c—a)(a—b)(a+b+c)(a2 +b2 +c2)

If a, b, ¢ are roots of the equation

xS+ gcx+r=0. Find the value of

(b—c)* +(c—a)’ +(a-b)". 2

For O<a, <1, t=12,....... n prove that : 2%

n n
I—Hat < n—Zat
t=1 t=1

A cinema hall has a 700 seats. There seats
are divided into two sections Y and Z. The
cost of ticket in section Y is ¥ 100 and that
of in Section Z is ¥ 150. Assume that all the
seats are occupied. Find the number of

seats allocated to each section to get daily

revenue of ¥ 80,000. 2%



4.

(a)

(b)
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Solve the following system of equations by
Gaussian elimination method : 2%
x+3y—2z=10
2x+y+z=5

6x—-3y+7z=15
Find the fourth roots of the complex

number z=1i. 2%

Which of the following statements are true and

which are false ? Give a short proof or a

counter-example to justify your answer. 5x2=10

(a)

(b)

(c)

(d)
(e)

If P(x) 1s a real polynomial having a root
zeC, then z is also a root of P(x)
If
A={xeR|0<x<1} and
B={xeR|1<x<3},
then AAB=[0,1)u(,3].
If
a,beR, a®+b%=1 and 9c2+y2 =1,
then ax+by<1.
For any zeC, Arg(z)=Arg )

If A and B are the subsets of the universal
set X, then A x B=B x A.

P.T.O.
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BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Examination

December, 2023

MTE-05 : ANALYTICAL GEOMETRY

Time : Z% Hours Maximum Marks : 25

Note : Question No. 1 is compulsory. Answer any
three questions from Question Nos. 2 to 5.

Use of calculator is not allowed.

1. Which of the following statements are true and
which are false ? Justify your answers : 10

1 If %,x and —% are the direction cosines of
a line, then x = % .

(i1) The tangent plane to a cone must pass
through the origin.
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(i11) Under a rotation of the axes through g, an

(iv)
)

(a)

(b)

(a)

ellipsoid becomes a sphere.

Non-degenerate conics are non-central.

The curve xy2 + yac2 =0 1s symmetric about

the origin.

Consider a point P on a parabola y2 =4ax.

Let the normal at P intersect the x-axis at
Q. Draw a line at Q perpendicular to the

above normal. Show that this line

Intersects the parabola y2 +4a (x - Za) =0.

3
Check whether or not the planes
Tx+4y—-4z+30=0
12x-17y+4z=3
14x—-8z=12-8y
and 36x=51y—-12z
can form 4 faces of a cuboid. 2

Find the equation of the straight line

2x+y =5 obtained after rotating the axes

through 45°. 2

P.T.O.
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(b) Find the equation of the cylinder whose
base curve is : 3

xz+y2+z2 =16

x—y+z=6
Reduce the equation :
7x? +18x — 62 = 2y —12xy — 14y

to its standard form. Hence, identify the conic it
represents. 5

(a) Obtain the intersections of the conicoid,

x2 y2 22

4 9 16

with each of the coordinate planes. Hence
give a rough sketch of the conicoid. 3

(b) Reduce the following equation to cartesian
form. Then identify the curve it
represents : 2

2r2(1—sin29)+rc056:0.
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