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1. Students registered for both MTE-04 and MTE-05
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MTE-04

BACHELOR'S DEGREE PROGRAMME

‘Term-End Examination-2020

MATHEMATICS

MTE-04 : ELEMENTARY ALGEBRA

Time : 115 Hours] [Maximum Marks : 25

(Weightage : 70%)

Note: Question No. 5 is compulsory. Do any three
question from Q. No. 1 to 4. Use of calculators
are not allowed.

1. (a)

(b)

Check whether or not, for any subsets 4 and B
of a universal set X, 2

ANB=4\(4\B)

Prove by using the principle of Mathematical
induction, that for ali , ¢ N,

4224 . +n2=%n(n+1)(2n+1) 3

Can the following system of equations be
solved by Cramer's Rule? If yes, apply the
rule to solve it. Otherwise solve it by the
method of elimination: 3

x+y+3z=7, x+2y=10-4z, y+l=x+z
(2) MTE-04/MTE-05 / 3450



3.

(b)
(a)

(b)

(a)

(b)

Find all the 5" roots of (-9). 2
if a, b and ¢ are the roots of the equation

2 + gx +r = 0. then form an equation whose
roots are given by: 3
be+1a, ca+1/b, ab+1c, where gpc 0.

Formulate the following situation as a system

of linear equations. Aiso find its solution, if it
exists.

A firm manufactures two products Aand B, in
three departments D4, D, and D 4. Each unit
of product A requires 5 hours in D4, § hours
in D5 and 1 hour in D3. Each unit of product
B requires 8 hours in D4, 3 hoursin Do and 8
hours in D3. Ifeach of the D4, D, D3is used
for 48 hours per week, what is the quaPtity of
both the products produced per week? 2

Suppose g, b and ¢ are positive real numbers
such that:

@+ b+ =81
Using the Cauchy-Schwarz inequality, find the
maximum value of (a + b + ¢). 3

If Zy=3-2i and Z, =-1+5i, find the values

of |Z,Z,| and Arg(Z4/2;). 2

MTE-04/MTE-05 / 3450 3) PT.O.



Which of the following statements are True, and
Which are False? Justify your answers with a short
proof or with a counter example, wherever
appropriate. 10

(i) {o. India, —n} is a set.

(i) ¥ P(x)=a,x"+....+ax+a , a; € R where
i 1 0 F

n

nis even, then P(x) has at least 5 real roots.

(il)) (cos6+isin6)" =(cosB+isin®)™ iFand only if
n=m,where n. meN, gcR.

(iv) If 433 matrix 4 is obtained from a matrix B by
interchanging two columns, then |4 = |B|.

(v) The maximum value of xyz, wherex >0,y >0,

z>0,and yz+zx+xy =12, is 8.

—_——
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(a) T [FTiiga Tl P 9% fgm @
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¥ & Pt 3
x+y+3z=7,x+2y=10-4z, y+1=x+z -
(b) (-9) U 53 7@ T P 2

(a) Qﬁ'a,bandc H'fﬂw x3+qx+r=0 %%’T
®, @ T i T R o ber

1 1 «
ca+-5,ab+; &, STl ghe 2 0. 3
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T ¥ Dy, D, 6T Dy ¥ & 48 &9 #H
gar & a & garE § @ R & R
7T A &7 2

4. (a) AR a4, b M &Gﬁamﬁasaﬂﬂw
2 &

b+ =81

fi-garst TR Sl TET FD (@ + b +c)
& Ay 7 S BT 3

(b) A z,=3-2i ¢ 22:-1+5i A, WA (2424
AR Arg( ] & A S BT 2

5. Preafied § @ $9-9 F9F 9 &, A B4
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(i) {o. India, —=} % T Bl

(i) & P(x)=ay” +...+ax+ag, G €R e n
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(iii) (cos®+isin®)" =(cos0+isin8)” AR &Y
AT AR n=pm, T& 1, meN, geR.

(v) AR 33 e 4 H B e B B A

WS H WS89 HY UTT Ay 14T
&, at 14]=18].

(V) xyz & SR A 8 BM, 99 x>0, >0,
z>0, R yZ+z4+xp=12 &
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MTE-05

BACHELOR'S DEGREE PROGRAMME
(BDP) |

Term-End Examination
ELECTIVE COURSE : MATHEMATICS
MTE-05 : ANALYTICAL GEOMETRY

Time : 15 Hours] [Maximum Marks : 25
(Weightage : 70%)

Note: Question No. 1 is compulsory. Answer any three
question from Q. No. 2 to 5. Use of calculators
are not allowed.

1. Which of the following statements are True, and
Which are False? Justify your answers. 10

=0 represents a line passing

= N O~
N B 00
W o N
e S N

through the origin.
(i) Every conicoid has a centre.

(iii) Thecurve (x- 1)2 +y? —4xy =0 is symmetric

MTE-04/MTE-05 / 3450 (9) P.T.O.



{iv)

(v)

@)

(b)

(a)

(b)

@)

with respect to the x-axis.

Given a sphere, there is always another sphere
perpendicularto it.

8 = 7 represents aline in polar coordinates.

Find the equation of the right circular cone with
vertex at (1, 2, ~1), axis as the x-axis and semi-
vertical angle 7/3. 2

2 2
Find the section of the conicoid % —~ %— =z

[

by the plane x -2y + > = 1. What conic does
this section represent? Justify your answer. 3

Find the angle between the planes
2x~3y+z=1and x-y+z=4. 2

Give a rough sketch of the conicoid:

(x 41) 9 4 _1 Also find its section by

the xy-plane. Does itintersect the x-axis? Give
reasons for your answer.

Find the locus of the point whose distance from
the point (0, 2) is five times jts distance from

ine X+ -1
thelme3+4 . 2

(10) MTE-04/MTE-05 / 3450



X Y_Z
(b) If 1 1 1
mutually perpendicular generators of the cone

represents one of the three

3xy+z(8x-5y)=0, find the equation of the
other two. 3

5. (a) Reduce the equation:

17(x2 +y2)+30xy+14\/§x+18\/§y+2=0

to standard form. Hence identify the object it
represents. . 3

(b) Check whether or not 3x —5y =z isa tangent
plane of the conicoid 3x2 —632 +9z2 +17=0.
2

MTE-Q4/MTE-05 / 3450 (11) P.T.O.
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i) 3 (x-1+)2-4xy=0 x-0 ¥ a
i &
(iv) Rt e 5T I T B O RS e dra
&
(v) 6=n gaE FEaH ¥ 0B Y@ @ Feld s
.
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GoL) —735 2 2
. R
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3. (a) HHGEl 2x-3y+z=13R x—y+z=4 3 &9
H PO G BRI 2

(b) STHT:
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(@)

(b)

(a)

(b)

T T ARG FRY xy-3d ¥ 07 NDe
Al 8 HI AT T8 x-78 A qRrDe T 27

AW AT F RO AP 3
wﬁgwﬁ@wmaﬂﬁqmﬂﬁﬁﬁ(o,
2) A 50, Sl Y@ g+ =1 d g A o
R 2
i "‘I{:'-%:% ] 3xp+2(8x-5y)=0 &
T TR 9 o § Y Rt w9t Rrefyg
PR, A A D T B wHEr S
Fifory 3
THIBTT:

17(x2+y2)+3oxy+14J§x+18J§,v+2=o
H A X wEEE B T o, 59
ar el sl geerf 3
witg PR B 3x-5y-; siEES
3x%-6y2+9:2+17 =0 @ Welaw ¥ 1 78
2
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