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Instructions :

1.

Students registered for both MTE-4 & MTE-5 courses should
answer both the question papers in two separate answer
books entering their enrolment no. course code and course
title clearly on both the answer books.

Students who have registered for MTE-4 or MTE-5 should
answer the relevant question paper after entering their

enrolment number, course code and course title on the answer
book.

Note : Question No. 1 is Compulsory. Attempt three more

questions from questions No. 2 to 5. Calculators are not
allowed. (1

p——n_

Decide which of the following are trué or false ?

If true, furnish a proof and if false, give a counter

example. 2x5=10

(a) A\(BUC) =(A\B)U(A\C) holds for any
subsets A, B and C of a set |J.
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(b)

2. (a)
(b)
3. (a)

MTE-4

— = x—1y
X+iy wherever x, y are real and

i2=-—1.
The quadratic equation ax?+bx +c =0 have
equal roots only if b?=4ac.

11
If A= |:O 1], then A" is the identity matrix

for any five integer n>2.

The single equation 2x+3y=1 in two
unknowns x and y has infinitely many real

solutions.

Find the value (n) of x such that

’

0 3x 2x
3x 0 xj=12.
2x x 0

Solve the equation.
x4 —2x3 +4x2+6x—21=0, given that two
of its roots are equal in magnitude and

opposite in sign.

Find all the three complex cube roots of 2
and express them as x+iy where x and y
are real and’i2= -1



(b) Solve the following systems by Cramer’s 3
rule, if applicable. Otherwise use the
Gaussian elimination method.

x+2y+5z=23
373'+y+4z=26
6x+y+7z=47

4. (a) Ifa b, care positive and not all equal, then 2
prove that (a+b+c) (bc+ca+ab) > 9abe.
(b) Using the mathematical induction, prove 3
that the product of three consecutive natural
numbers is always divisible by 3.

5. (a) Prove that (AUB)xC =(AxC)U(BxCQ) 2
holds for any subsets A, B and C of a set |J.

(b) An X-ray unit of a hospital has two 2
machines M, and M, for developing X-ray
films. Machine M, uses 2 units of power
and M, uses 1.5 units of power per film
developed. The total units of power
supplied to these two machines is 300 units
per day.’ The hospital plans for developing
180 films each day. Translate the situation
into a system of two linear equations.

()  Theproductof two odd numbers is odd. Give 1
the contrapositive of this statement.
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(b)

(©)

(e)

(b)

MTE-4

= X—1Y  Safeh x, y Irafas GEA aen

xX+iy
2=—-1%I
i FHFEW ax2 + by +c=0F A GOH e
Ifg b2 =4ac.

11 .
?TFG'A=[O 1]&‘(%{1‘!@%%@2 '

¥ T AN UF TFF ST BT

amvﬁﬁﬁ@wmzxmyﬂ
& Tt gell i G T B

x%émaﬁmmfﬁq:

0 3x 2x
Bx 0 «x
2x x 0

= 12.

RO x4 — 233 +4x2 +6x—21=0 & B
FifvT Safe fen § % 9% < q@ den o
A § 1 o # fauda €1



3.

(a)

(b)

(@)

(b)

()

MTE-4
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TEAY q 2= —1 |

Frefafae Yas aits fey 5 399 fram
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x+2y+52=23
3x+y+4z=26

6x+y+7z=47
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- wifag fw (@a+b+c) (bc+ca+ab) > 9abc.
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BACHELOR’S DEGREE PROGRAMME

Term-End Examination

June, 2012

MATHEMATICS

MTE-5 : ANALYTICAL GEOMETRY

Time : 1% hours Maximum Marks : 25

Note : Question No. 5 is compulsory. Do any three questions
from question nos.. 1 to 4.

1 .
1. (a) Draw an ellipse with eccentricity 2 and a 2

string of length 8 units. What will be the
co-ordinates of its vertices and foci ?

(b) Under what conditions on a and b will the 1

2 2

asymptotes of the hyperbola z—z -L -

b2
be perpendicular to each other ?

(c) Obtain the equation of the tangent plane to 2
the conicoid 2x2-6y2+3z2=5 at
1, -1, 1).

MTE-5 9 P.T.O.



2. (a) Is the conic 3x2+7xy+2y*+5x+5y+2=0 2
central ? If yes, find its centre.

(b) Check whether the cones 2x2+3y2+422=0 3

d - + 2 2 ¢ 2 0 i 1
an 5 3 4 are reciprocal o

not.

3. (a) Find the equation of a right Circular 2
Cylinder of radius 3 and axis 2x=y= —z.

(b) Find the angle of intersection of the spheres 2
X2+ Y2+ 22— 2x+2y—4z+2=0 and
x2+y2+72=4

(c)  Find the intersection of plane y=2 with the 1

=1

x2 y2 z2
llipsoid =— + “— + =—
ellipsoid 9 9 6

What is the name of the conic to obtained ?

4. (a) Give a rough sketch of the Conicoid 2
represented by 3x2—5y2+72z2=1. Also list
2 properties that you used for sketching it.

(b) Show that the four points (2, 0, 0), 2
(0,—1,0), (0,0, 5) and (2, 1, 5) are coplanar.

(c) Identify the type of conicoids that are
represented by the following equations :

(i) 4x2+3y2-622=-10 V2
(i) 2z2+x2=4y K&

MTE-5 .10



5. Are the following statements true or false ? Give

reasons for your answers.

(a)

(b)

(c)

(d)

MTE-5

All the planar sections of a paraboloid are
parabolas

The direction ratios of the line

x—1 y+3
— = .—_..I Z = 2 — , .
5 1 are 1,-3, 1
Any tangent plane to a cone Intersects the

cone in only one point.

y2+22=16 represents a circle in
3-dimensional space.

If the projection of a line segment AB on

another line is the line segment of CD, then
|AB| = |CD|.

10
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2. (a)

(b)

4. (a)

(b)

MTE-5

FT IMFT 3x2+ 7xy +2y2+5x + 5y +2=0
FET T 7 afc ] A 39 g 9@ it
S FIY % 30F 202432+ 422=0 3R

51 3 3R 3181 20 = y = — 7 9Tt o Y S
1 FHIEHU F1d RIS |
At x2+y2+22 -2 +2y—4z+2=0 &

2+ y? + 22 =4 1 IfT=sT IV FA HIfAC

2 2

2
Wy=2%ma’1éqat—|% + % + 17‘—6 =1

T FTeS 91 BT | W6 SR 1 30 719 & 2

3x2—5y2+722=1 g1 Frefa wicwas 1 wga
A TR Wy & @ < [ w off fafan
e a9 3§ st % fore swdn feran
fe@my & fag (2, 0, 0), (0,-1, 0), (0, 0, 5)
3R (2, 1, 5) FHAeg &1

frefafaa wHfteen gri frefua widesi & yeri
T Ia1 TRT :

() 4x2+3y2—622=-10

() 2z22+x%=4y

14
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5. 9 for frefafad s47 9 € @1 oga) ory 10
IW & FRO 9} TqET

(a) WITES F W UHaey UedT Waerd e

2

(b) @I x—; = #,z =2 % fog-a1qum
1,-3,1 ¢

(c) el ot g =1 = +ft =l w1 =@ vy w
Fod U fag H wfosde & §1

(d)  y?+22=16 ffow wufy & ga = frefg ww@
.l

(e) A XW-TE AB F1 T& 11 1@ W ¥ Y-
TE CDE M, 9 | AB| = |CD| 8rT)

——
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