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Instructions :

I

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

BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Examination
June, 2022

MTE-04 : ELEMENTARY ALGEBRA

B 1 5
Time : 15 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.

1. (a) If a,b,c are roots of x3 +qx +r =0, find

the value of 3
(b+e) +(c+a)t +(atb).
(b) Check whether or not :
(AxB) N(CxD)=(ANC)x(BND)
for any four sets A, B, C, D. 2

P.T.O.

2.

(a)

(b)

(a)

(b)

(a)
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Show, using De Moivre’s theorem, that : 2

cos 30 = 4 cos® 0 — 3cos 0.
State Weierstrass’ inequality and apply it
to show that : 3

i
1 +Z[ 1,]21
n+l F[\l+:

Find the values of @ such that the system

of linear equations :
ax-y-4z=1
ay+2z=0
x+2y+z=1
has a unique solution. 3

Let x; =1 and x,,; = y1+2x, for all

n=1. Use principle of mathematical

induction to show that x, < 4. 2

Write the converse and contrapositive of

the following statement :

If ne N is of the form 4k + 1 for some

e Nthenn=x2+y2forx,ye N. 2
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(b) Can the following system of equations be MTE-04
solved by Cramer’s rule ? If yes, apply
Cramer’s rule to solve the system. A SUT HEET (a':l' . ut)
Otherwise solve it by Gauss’ elimination e In] u‘ﬁa:n
method : 3
—x +3z =2 ST, 2022

% + y - 4z = ~1 TAZ-04 : URTHE sismfoE

x+2y+z=4. W:%ﬂv‘c" sifymag 3w : 25
5. Which of the following statements are true and _ ) _
which ave false ? Justify your answer with a qe : WA E 5 FE T frwTE 1944 q
short proof or a counter-example : FE @ w9 56 ST FoFol F FIT
(i) IfAis a2 = 2real matrix satisfying A% = I,

&1 arAfd T 2

then |A| = 1. 2

(i) If the roots of the equation

ax? + bx + ¢ = 0 are non-real, a, b, ¢ must

1. () g a,b,c gHis x2 +gx+r =0 %
. 2 .
be non-real. LS %' o -

i) If C, th th ber (i 2n .z is )
i) If ze en the number (i) zZ (b-i-c)-l +(c+a)—1 +(a +b) 1

purely real for all positive integers . 2
(iv) For subsets A and B of a universal set X we 1 A i R 3
must have A/B = B/A. 2 (@) ar{-g-ﬂa-q’[ A B,CD = fau :

(v) The arithmetic mean of any three non-zero (A xB) N (C N D) _ (A N C) N (B nD)
real numbers is greater than their

harmonic mean. 2 T = ? 2

P.T.O.
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ax -y -4z =1

ay+2z =10

x+2y+2z=1
w1 T Agdra 7 2 3
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x+2y+z=4.
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MTE-05

BACHELOR’S DEGREE PROGRAMME

. 1
Time : IE Hours

(BDP)
Term-End Examination

June, 2022

MTE-05 : ANALYTICAL GEOMETRY

Maximum Marks : 25

Note : Question No. 1 is compulsory. Answer any

three questions from Question No. 2 to §.

Use of calculator is not allowed.

1.

Which of the following statements are true and

which are false ? Justify your answers : 10

(1) Under a rotation of axes, a non-degenerate

conic can become a degenerate conic.

(i) x=y+z represents a line in the

yz -plane.

P.T.O.

3.

10] MTE-04/MTE-05

(i) In three-dimensional space, two non-

parallel lines must always intersect.

(iv) Any tangent plane to a cone intersects the

cone in only one point.

(v) r=-= represents a line in the polar

coordinates {r,8).

(a) Identify the conic represented by the
equation :
1122 + 243xy + 9y2 - 12J3x - 12y -12 =0
after reducing it to standard form. 3

(b) What are the radius and the centre of the

sphere :

2(x2+y2+z2)—y+62—8:0?

How many planes pass through its centre
and any two distinct points on it ? Justify

your answer. 2
(a) Show that every line tangent to the cone : 3

x2+9y2-22-2yz-2x2-2xy=0



(b)

(a)

(b)

(a)
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at the vertex is perpendicular to the
generators of the cone :

22 +y2-2yz-22x =0,
Check whether or not for each a € R, the
line :
L{a)=xcosa + ysina +asinatana =0
touches y2 = 4ax. If it does, find the point
of contact.

If L(a) does not touch y2 = 4ax, give the

equation of a conic that L (a) touches. 2

Find the equation of the cylinder with base

curve x2 +y2 +22 =1, 2x+y+z==. 3

1
2
The equation :

322 -2y%2 - 322 + xy+2x-102+20=0

represents a central conicoid. True or

False ? Justify your answer. 2
Find the equation of the tangent plane(s)
to the conicoid 3x2 - y2 + 22 =4 which
pass through the line x+2y-z=0,
z=12. 3

P.T.0O.
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(b) Give an example, with justification, of each

of the following : 2

(i) A planar curve which is symmetric
about (0, 0), but not symmetric about
either of the coordinate axes.

(ii) A line in three-dimensional space
whose projection on the z-axis is only

one point.
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1122 + 243xy + 952 - 123x =12y - 12 = 0
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(i1) x=y+z,yz—ﬁaﬁ@i'@ﬁﬁﬂaﬁﬁ ﬁﬁﬁﬁmmwﬁ%@ﬁ
o

Gii) Bfri wafie § @ s Yl edwn x? 4 y% -2z - 2ex = 0
uﬁﬁéﬁm?ﬁ%l, F W R o= 2
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2

3x2-2y2-322 + xy+2x-102+20=0
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2

3
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