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MTE-04: ELEMENTARY ALGEBRA
&
MTE-05: ANALYTICAL GEOMETRY
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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.

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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| MTE-04/MTE-05|
BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Examination
December, 2018

ELECTIVE COURSE : MATHEMATICS
MTE-04: ELEMENTARY ALGEBRA

Time : 1% hours Maximmunm Marks : 25
(Weightage : 70%)

Note : Question no. 5 is compulsory. Answer any three
questions from question no. 1 to 4. Use of calculator is
not allowed.

1. (a) If A={(x, y) e RxR[x>+y?=1} and 2
B={(x, y) e RxR|-1=x=<1,—-1<y<1},
then

find AUB, AnB.
(b) Let A be the area of a triangle with 3
semi-perimeter p. Show that A cannot be

pz
reater than £ .
® 33

2. (a) Find all the roots in C of the equation 4
=223 +4x2+6x-21=0, given that two
of its roots are equal in magnitude and
opposite in sign.
(b) 1 M is a singular matrix, is there a value of 1
ke N for which kM will be non-singular ?
Give reasons for your answer.
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3. (a) Checkwhetherornotthe system of equations 3

2x—-z=1
2x+4y—z=1
x—8y—3z=-2

can be solved by Cramer’s rule. If ves, solve
it by Cramer’s rule. Else solve it by the
Gaussian elimination raethod.

(b)  Give the converse and the contrapositive of 2
the following statement :
If Amrita goes to school, then Venkat is one
metre tall.

4. (a) A group of senior citizens bought eight 2
tickets from Mumbai to Gwalior and five
tickets from Mumbai to Manmad for
¥ 1,020. Another such group also bought
three tickets from Mumbai to Gwalior and
seven tickets from Mumbai to Manmad for
¥ 800. Formulate this situation as a linear
system. '

(b) Find all the roots of 1+26=0, and show 3
them in an Argand diagram.

5.  Which of the following statements are true and 10
which are false ? Justify your answers in the form
of a short proof or a counter-example.

(a) Any polvnomial equation with real
coefficients has at least one real root.

(b)  There is one and only one complex cube root
of 1.

(c) If A and B are two sets, then AU B =
B U (A\B). .

(d) Any linear equation in 3 variables has a
unique solution.

(e) The coefficient matrix of any linear system
must be a square matrix.
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BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Examination
December, 2018 -

ELECTIVE COURSE : MATHEMATICS
MTE-05: ANALYTICAL GEOMETRY

Time : 12 hours ‘ Maximum Marks : 25
(Weightage : 70%)

Note : Question no. 1 is compulsory. Do any three questions
from questions 2 to 5. Calculators are not allowed.

1.  Are the following statements true or false ?
Justify your answer with a short proof or a
counter-example. . 2x5=10
(a) There are more than one plane passing

x _y _z—1

through the line 5 1" 3

and the

point (2, 0, 1).

() Normal to the conic x2+4ay=0, a > 0 at
the origin is the y-axis.

(¢) The Cartesian form of the polar equation

r

= — 2=
1= cost is y*=4+2x.

(d) S={(x, v, z) € R3|x2+22=4} represents a

circle.
(¢ The line x=y=2z touches the conicoid
2 2 2
LI A
2 4 6
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2. (a) Find the vertices, eccentricity, foci and
directrices of the conic 4x?>—y2=16.
(b) Show that if the line ax+ by =1 touches the
conic x2+y2+2gx+2fy+c=0, then
(@2+1b?) (g2+f2—c)=(ag+bf +1)2

3. (a) Find the equation of the plane passing
through the points (a, 1, 1), (1, a, 1) and
(1, 1, a), where a # 1.

(b) To which point should the origin be shifted
so that the curve

x?+y?+2x+2y+1=0 transforms into

x12 +y12 =1 ? Justify.

4. (a) Trace the conicoid represented by the

22
equation —x2 —y2 + T

(b) Find the reciprocal cone of the cone
x2+y2=2(xz +yz).

=1.

5. (a) Find the equations of the spheres that pass
through the circle ¥2+y?+22—x—y—z=1,
x+y+z=0 and touch the plane
2x—y—z=22.

(b) Check whether the conicoid
2x2+y?—z2+2zx+z=1 has a centre or
not.
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4. (a)

(b)

S={(x, v, z) e R¥|x2+22=4} TF T ED
fiwfim s ¥

2 2 2
Wl y =y =z, WHIS — + yf -2—6— = 1%
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2
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5. (a) 9 Ml & GHIEI @ FIfSC S oA

x2+y?+z22-x—y-z=1, x+y+z=0
A € AR WHAA 2x — y — z = 242 H
oY L

(b) g HSC fF wiwa
2242 — 724+ 2zx +z=1F &g § A &I |
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