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BACHELOR’S DEGREE PROGRAMME

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

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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MTE-04

BACHELOR’S DEGREE PROGRAMME
(BDP)

Term-End Examination

December, 2017

ELECTIVE COURSE : MATHEMATICS
MTE-04 : ELEMENTARY ALGEBRA

Time: 1 é hours Maximum Marks : 25
(Weightage : 70%)

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

1. (a) Let
fix) =a x" + an_lxn_1 +... +a,X + 2,

wherea, e Rfori=0,1,..,n.IfzeCisa

root of fx), prove that its conjugate z_is

also a root of f{x). ) » 3
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(b) Prove that for any three subsets A, B and C of
a universal set U,

B\NAUCNA= (BUC)\A 2

2. (a) Suppose

x=a+b, y=aco+b.o)2 and z=aw2+bw,

where o is a cube root of unity. Show that
x2 +y2 + z2 = 6ab. 2

(b) Can the following system of equations be
solved by Cramer’s rule ? If yes, then solve it
by the rule. Otherwise, apply the Gaussian
method for solving it. 3
Xx+2y-z=3
dx+y-5z=8

bx-3y+2z="17

3. (a) Solve the equation
4x3 + 12x% — 37x + 15 = 0,

if it is known that one of the roots is thrice
the other. o 3
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(b)

4. (a)

(b)

Give the following :

@)
(ii)

(iii)

A 2 x 4 matrix over R

The transpose of the matrix in
(i) above

A system of linear equations
represented by AX = B, where A is the
matrix in (ii) above and B is a non-zero
matrix

Prove, by induction, that x?®—y?% is
divisible by (x +y) Vn € N.

Consider a cuboid with dimensions 2, x and

Yy metres, with x+y fixed. Under what

conditions on x and y will such a cuboid have

maximum volume ?

Which of the following statements are true and

which are false ? Give a short proof or a

counter-example to justify your answers.

(a)

For any two sets Aand B, AxB=B x A,

(b) Ifa2+b2=1andx2+y2=1,a,b,x,yeR,
then ax +by<1.

MTE-04
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() A polynomial over real numbers always has

one complex root.

(d) If a matrix B is obtained from a matrix A by
interchanging two rows of A, then
|B| = |A}.,

(e) The converse .of the statement ‘If X is a
singleton, then X = ¢’ is the statement ‘If
X # ¢, then X must be a singleton’.
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MTE-05

BACHELOR’S DEGREE PROGRAMME
(BDP)

Term-End Examination

December, 2017

- ELECTIVE COURSE : MATHEMATICS
MTE-05 : ANALYTICAL GEOMETRY

Time : 1% hours Maximum Marks : 25
- (Weightage : 70%)

Note : Question no. 5 is compulsory. Answer any three
questions from questions no. 1 to 4. Use of

calculators is not allowed.

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

(b) Obtain the equation of the conic, a focus of
which lies at (2, 1), the directrix of which is
X + y = 0 and which passes through (1, 4).
Also identify the conic. 2
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2. (a) Find the equation of the right circular
cylinder whose base curve is
x2+y2+22=16, x—y+z=6. 3
(b) Find the new equation of the curve
2 + y2 — 6x + 2y + 1 = 0 by shifting the
origin to (3, —1) without changing the
direction of the axes. 2

8. (a) Find the equation of the right circular cone
whose vertex is (1, —1, 2), the axis is

x-1 y+1 z-2
2 1 -2
the semi-vertical angle is 45°. -2

and

. (b) Trace the conic obtained by the intersection

of yz-plane with the conicoid
ﬁ ﬁ _ _zf_ =—1. 3
4 9 16

4., (a) Show that if ux + vy + wz = p is a tangent
plane to the paraboloid ax? + by2 = 2z, then

ﬁ + ﬁ +2pw =0. 3
a b.
(b) Reduce the following equations to Cartesian
form : 2
() 2r?(1-sin26)+rcos®=0
. 4
(i) = m
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8. Which of the following statements are
true and which are false ? Justify your
answers. , 5x2=10

(a) The angle between the line x =y =z and
the plane 2x -y +z=1 is sin"! (%—2—)

(b) The projection of the line segment joining
(2, -1, 3) and (4, 1, 0) on the x-axis is 2.

(¢) The equation 2+ 2xy +yz+1=0
represents a central conicoid.

(d) The linex -1 = y = z is a tangent to the
sphere X2+ y2 +22=1.

(e) The eccentricity of x° — y2 =9 is 3.
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