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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 
December, 2016 

ELECTIVE COURSE : MATHEMATICS 

MTE-04 : ELEMENTARY ALGEBRA 

Dime : 1 1 — hours 
2 

Maximum Marks : 25 

(VVeightage : 70%) 

Note : Question no. 4 is compulsory. Answer any three 
questions from the remaining questions. Use of 
calculators is not allowed. 

(a) Solve the following linear systems by the 
process of elimination : 	 3 

x + 2y + 5z = 9 
x — y + $z = 2 
3x — 6y z = 26 

(b) Give an example, with justification, of each of 
the following : 	 2 
(i) An element of (C x Q) \(Q x C); 
(ii) An infinite set whose complement in R 

is infinite. 
2. (a) Find the roots of the polynomial equation 

x4  — 9x3  + 17x2  + 33x — 90 = 0, 
given that two of its roots are equal to 3. 	2 

(b) Use the principle of mathematical induction 
to show that for any positive integer n, 
(311  — 2n) > O. 	 3 
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3. (a) A coach buys 3 cricket bats and 6 balls for 
3,900. Later, he buys 1 bat and 3 balls for 

another team for 1,450. Write two linear 
equations to represent the purchases. Why 
can the linear system so obtained be solved 
by Cramer's rule ? Also, use the rule to 
solve the system, and interpret the solution 
in the given context. 4 

(b) Give an example of a 4 x 1 matrix with 
entries from Z \ N. 	 1 

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

(a) If A and B are two subsets of a universal set 
U, then Ac \B = A\ Bc. 

(b) The roots of a quadratic equation are always 
real numbers. 

(c) lx+yl = lx1 + ly1 for all x,yE R. 
(d) The contrapositive of 'If two triangles have 

the same area, then they are congruent' is 'If 
two triangles are congruent, then they have 
the same area'. 

(e) If A is a square matrix with I A l = 0, then 
two of its rows or two of its columns must be 
the same. 

5. (a) If x, y and z are positive real numbers, 
show that 
(x2y + y2z + z2x) (xy2  + yz2  + zx2) > 9x2y2z2 . 

(b) Use Cardano's method to obtain the roots of 
x3  — 3x + 2 = 0. 
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I  MTE.05  

BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 

December, 2016 

ELECTIVE COURSE : MATHEMATICS 

MTE-05 : ANALYTICAL GEOMETRY 

Time : 1 —
1 

hours 
	

Maximum Marks : 25 

(Weightage : 70%) 

Note : Question no 5 is compulsory. Attempt any three 
questions from questions no. 1 to 4. Use of 

calculators is not allowed. 

1. (a) Find the equation of the parabola with 

focus (3, — 4) and directrix x + y = 2. 2 

(b) Find the equation of the plane which passes 

through the line of intersection of the planes 

2x — 3y + z — 4 = 0 and x — y + z + 1 = 0 and 

which is perpendicular to the plane 

x+2y-3z+6=0. 3 
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2. (a) Find the new equation of the conic 
x2  + y2  + 4x- 2y + 4 = 0 after shifting the 
origin to (— 2, 1) and then rotating the axes 
through 45°. 

Find the centre and radius of the sphere 
2x2  + 2y2  + 2z2  — 16x + Sy + 16z + 23 = 0. 
Hence, determine whether the point (1, 4, 2) 
lies inside or outside the sphere. 

3. (a) Find the centre of the conicoid 
9x2  + 4y2 + 40+ 4x+y+ 10z+ 1 = 0. 
Hence reduce it to standard form. Also 
identify the type of the conicoid. 

(b) Reduce the following equations to cartesian 
form and identify the curves they represent : 

r cos r0— 	= 
4 
TC 

(ii) r2  = 3r sin 0 

4. (a) Find the equation of the right circular cone 
whose vertex is (1, 1, 0), axis is 
x —1  y  -1 = z and semi-vertical angle 

2 	2 
is 60°. Further, find the section of the cone 
with the plane x = 2. 

Find the section of the conicoid y2  — 3 2  = x 
by the plane y = 2. Identify the curve 
represented by the section. 

(b) 

(b) 

2 
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5. Which of the following statements are 
true and which ones are false ? Give reasons for 

your answers. 5x2=10 

(a) The equation x + 3y = 0 represents a line in 
3-dimensional space. 

(b) The conics y2  = 2x and y2  — x2  = 1 do not 
intersect. 

(c) The plane x + y + z = 0 touches the cone 
x2 + y2 + x2 + 2yz + 2zx + 2xy = O. 

(d) Every planar section of a paraboloid is a 
parabola. 

(e) A curve which is symmetric about the origin 
is symmetric about both the coordinate axes. 

MTE-05 	 8 
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