
MTE-04/ MTE05 No. of Printed Pages :14 

BACHELOR'S DEGREE PROGRAMME 

MTE-04 : ELEMENTARY ALGEBRA 

MTE-05 : ANALYTICAL GEOMETRY 
Instructions: 
1. Students registered for both MTE-04 and 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 

Term-End Examination-2020 

MATHEMATICS 

MTE-04 : ELEMENTARY ALGEBRA 

Time : 11/2 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) Check whether or not, for any subsets A and B 
of a universal set X, 	 2 

AnB = A\(.11B) 

(b) Prove by using the principle of Mathematical 

induction, that for all n E N 

12 +22 + 	±n2=1
n(n+1)(2n+1) 

6 

2. (a) 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+1=x+z 
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(b) Find all the 5th roots of (-9). 	 2 

3. (a) If a, b and c are the roots of the equation 

x3  + qx +r = then form an equation whose 

roots are given by: 3 

bc +11a , ca +11b, ab +11c , where abc *0 • 

(b) Formulate the following situation as a system 
of linear equations. Also find its solution, if it 
exists. 

A finn manufactures two products A and B, in 

three departments D i, D2 and D3. Each unit 

of product A requires 5 hours in D i, 5 hours 

in D2 and 1 hour in D3. Each unit of product 

B requires 8 hours in D1, 3 hours in D2 and 8 
hours in 03. If each of the Di, D2, D3  is used 

for 48 hours per week, what is the quaRtity of 

both the products produced per week? 2 

	

4. 	(a) Suppose a, b and c are positive real numbers 

such that: 

a3  + b3  + c3  = 81 

Using the Cauchy-Schwarz inequality, find the 

maximum value of (a + b + c). 	 3 

(b) If = 3 — 2i and Z2 = —1+ 5i, find the values 

of IliZ2 1 and Arg (Zi  /22 ) . 	 2 
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5. 	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) fn. India, 	is a set. 

(ii) If P(x)= unx" + 	+ aix+ ao  , a; E R where 

n is even, then P(x) has at least 1211  real roots. 

(iii) (cos0+ 	=(cos9+isin0) n  if and only if 

n=m , where n, meN, OER• 

(iv) If a3x 3  matrix A is obtained from a matrix B by 

• 
	

interchanging two columns, then IAI = IBI. 

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

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

—X- 
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crT FIT 	Ti 	c P(x) 
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MTE-05 

BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 

ELECTIVE COURSE : MATHEMATICS 

MTE-05 : ANALYTICAL GEOMETRY 

Time : 11/2 Hours] 	 [Maximum Marks : 25 
(VVeightage : 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 

(i) 

are False? 

xyz1 

7 	8 	5 	1 

2 	4 	6 	1 

1 	2 	3 	1 

Justify your answers: 	10 

=0 represents a line passing 

through the origin. 

(ii) Every conicoid has a centre. 

(iii) The curve (x -1) 2  + y2  - 4xy = 0 is symmetric 
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with respect to the x-axis. 

(iv) Given a sphere, there is always another sphere 
perpendicular to it. 

(v) 0 = TC represents a line in polar coordinates. 

2. 	(a) Find the equation of the right circular cone with 

vertex at (1, 2, —1), axis as the x-axis and semi-
vertical angle 71/3. 	 2 

2 
(b) Find the section of the conicoid 	— 

3 = 
z 

2  

by the plane x —2y +z =1. What conic does 

this section represent? Justify your answer 3 

	

3. 	(a) Find the angle between the planes 

2x-3y+2=1 and x—y+z=4. 	2 

(b) Give a rough sketch of the conicoid: 

x -1)2 y2 z2 

4 	9 
± 	- 4 1 Also find its section by 

theAy-plane. Does it intersect the x-axis? Give 
reasons for your answer. 

	

4. 	(a) Find the locus of the point whose distance from 

the point (0, 2) is five times its distance from 

x y 
the line —

3 
+-

4 
= 1

' 	 2 

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



y z 
(b) If 

x  - _ 
- _ - 

1 
 - represents one of the three 

1 	1  

mutually perpendicular generators of the cone 

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

other two. 3 

5. 	(a) Reduce the equation: 

17(x2 ty2) + 30xy +14./x +18-12-y +2 =0 

to standard form. Hence identify the object it 

represents. 	 3 

(b) Check whether or not 3x -5y = z is a tangent 

plane of the conicoid 3x 2  - 6y2  +92 +17 = 0. 

2 

-X- 
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