O=aABs

No. of Printed Pages : 11 MTE-04/MTE-05

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
June, 2018
ELECTIVE COURSE : MATHEMATICS
“MTE-04 : ELEMENTARY ALGEBRA

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

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

1. (a) () Apply Gaussian elimination method to
solve the following system of equations :
-5x+T7y+3z=4
6x + 3y =8
3x-2y=2-z
(i) On the basis of the solution you have
obtained in (i) above, could you have

used the Cramer’s rule to obtain the
solution ? Give reasons for your answer. 3

(b) For sets A, B and C in a universal set U, show
AU IRBEI RS0 1R

AXxBN0)=AxB) \ Ax0), 2
MTE-04 2 ‘



2." (a)

(b)

3. (a)
(b)

4. (a)
“(b)

MTE-04

Solve »the equation

54x3 — 39x% - 26x + 16 = 0,
ngen that the roots are all real and are in

G.P. , R 3 .
The annual bonus given to the employees of
- a company is 5% of their taxable incomes,
after the State and Central taxes are
‘deducted. The State tax is 10% of taxable _
income. The Central tax is 20% of taxable
income = after - deducting . the State tax.
Formulate this situation for determ1mng the
bonus, as a linear system. . _ 2
Use the principle of mathematical induction
to prove that
2+2%4 . +2M=220-1). 27

Fora,b, ¢ € R, check whether or not

‘a2b2 + b2c2 + c2a2 > abe (a + b + ¢). _2%
Solve for X,

a a x
foom o om-0
b x b |

"wherea,b,m e Randm=0. _ 2
Find all’ the roots of 2% + 32 = 0 and show

them in an Argand diagram. 3

3 ~ PTO.



5. Which of the following statements are true and
which are false ? Give a short proof or a
counter-example to justify your answers. 5x2=10

(a)

(b)

(©

(d)

)

MTE-04
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is a set.

[Ax2)+(2x3)+...+n(n +1)] S n+1
n(n +3) T4

forn>1.

The contrapositive of the statement, ‘If it is
raining in Delhi, then all the telephone
instruments .in Mumbai are black’ is ‘If it is
not raining in Delhi, then all the telephone

instruments in Mumbai are black’.

The equétion x! - 53%% +39x2 + 7x -3 =0

has at least one real root.

Any systerh of three linear equations over R

is consistent.
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MTE-05
BACHELOR’S DEGREE PROGRAMME
(BDP)

Term-End Examination
June, 2018

ELECTIVE COURSE : MATHEMATICS
MTE-O5 : ANALYTICAL GEOMETRY

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

Note : Question no. 1 is compulsory. Do any three
questions from questions no. 2 to 5. Use of -
calculators is not allowed.

1. Are the following statements true or false ?
Justify your answer with a short proof or a
counter-example. 5x2=10 -

(a) The line ax + by = 0 is tangent to the conic

x2 + y2 + 2ax + 2by =1, where a and b are
non-zero constants.

(b) The equation x2 + xy + A (x + =0
represents a pair of straight lines for all
A eR.

(¢) Theplanes x+y—z+1=0 and
3x+3y—3z=0 are parallel.

(d) The xy-plane intersects the sphere
x2 +y2 4+ z2—2x—2y+ 1 =0in a great circle.

. (e) _The section of.a parabeloid by a plane is a
parabola.

MTE-05 8



2. (a)

(b)

3. (a)

(b)

4. (a)

(b)

Find the points of intersection of the conics
2x2 _p2y2 = 1andb2x2+a y2 = 1.

Find the centre and radius of the sphere

passing through (1, 0, 0), (0,-1, 1), (0, 0, 1)

and (L 1 _1_]
Identify and trace the conic
x2-2y2 +2x +4y-3=0.

Find the equation of the plane passing

y-2 =z

“through the line %:—— ~Z2=1 .nd the

4 3
point (- 1,-1,—1). .
Check whether the surface represented by

x2 + y2 = 2 (z + 1) is symmetric about the

YZ-plane, ZX-plane and XY-plane. Do the

coordinate axes intersect the surface ?

Find the equation of the cylinder whose base

is the circle x2 + y2 = 4, z = 0 and the axis is
y

=—;z

8. Find the new equation of the conicoid
4x2 + 4y2 - 822 - xy + 5yz + 5zx = 0 under the
transformations given by the following table :

MTE-05

X y z
14 4 7
X f— -— -—
Tle 9 9
| z8 1 4
Y19 8 9
1 -8 4
VA — —— —
95 9 9

9
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