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BACHELOR'S DEGREE PROGRAMME 

Term-End Examination 
c\1 

December, 2011 
O 	 MATHEMATICS 

MTE-4 : ELEMENTARY ALGEBRA 
Time : 11/2 hours 	 Maximum Marks : 25 
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 number, course code and 
course title clearly on both the answer books. 

2. 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 any three 
questions from questions no. 2 to 5. Calculators are not 
allowed. 

1. 	Decide which of the following are true or false. 	10 
If true, furnish the proof, and if false, give a 
counter example. 

(a) A U (B fl C) = (A U B) n C for any subsets 
A, B, C of a set U. 

(b) 1 .21I z2 , = Iz 1  Z21 for any two complex 

numbers z1  and z2, where Izi  denotes the 
absolute value (or modulus) of z. 
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(c) A linear equation with coefficients in 
C\ R in one unknown can have a root which 
is real. 

(d) The system of equations 

4x + 6y = 9 

6x + 9y = 1 3 

is inconsistent. 

(e) For a 3 x 3 matrix A 

det (a A) = a (det A) 

holds for every scalar a where det A denotes 
the determinant of A. 

2. (a) Prove that (ax + by) (ay + bx) 4abxy where 	2 
a, b, x, y are positive real numbers. 

(b) Find all the four complex fourth roots of 	3 
( — 1). Show that these roots are in G.P. 

3. (a) If y = a + 13 is a solution of the cubic equation 	3 
y3  = 4y + B = 0 such that 34 = — A, find the 
quadratic equation having a 3  and 133  as 
roots. 

(b) Without Expanding the determinant 	2 
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find its value. 
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4. (a) Prove that A u (A n B) = A for any two 
subsets A and B of a set U. 

(b) Check if the following system of equations 
can be solved by cramer's rule. If it can be 
solved, then apply the rule for solving the 
system ; otherwise solve it by the Gaussian 
elimination method. 

x+y+z=6 
x + 2y + 3z = 10 
x -F 2y + 3z = 6. 

5. (a) Show that 22n — 3n —1 is divisible by 9 using 
the principle of mathematical induction. 

(b) Find the greatest value of (3 — x)5  (2 + x)6, 
for — 2 < x < 3. 
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BACHELOR'S DEGREE PROGRAMME 

Term-End Examination 
December, 2011 

MATHEMATICS 
MTE-5 : ANALYTICAL GEOMETRY 

Time : 11/2 hours 	 Maximum Marks : 25 

Note : Question no. 5 is compulsory. Answer any three questions 
from question no. 1 to 4. Calculators are not allowed. 

1. (a) Find the Cartesian form of the equation 	2 
r =a (1— sinO) where a is a constant. 

(b) Find the equations of the planes which 	3 
contain the line 7x + lOy —30 = 0, 
5y-3z =0 and touch the ellipsoid 
7x2 5y2 3z2 60.  

2. (a) Find the equation to the plane passing 	2 
through the point (1, 2, 3) and parallel to 
6x-5y+3z=0. 

(b) Find the radius of the circle 	3 
,x2"2 ±z2 +x-2y+2z=0, 2x+y+2z=1. 
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3. (a) Obtain the equation of the cylinder whose 	2 
axis is 2x = y= —z and radius is 3. 

(b) Find the centre of the conicoid 
14x 2  + 14y 2  + 8z 2  — 4yz — 4zx — 8xy 
+ 18x —18y + 5= 0 what will be its new 
equation if the origin is shifted to the 
centre ? 

4. (a) Under what condition on k will S + kS i  =0 	2 

,2 	11 2 
be a hyperbola where s = + 

4 	9 

and Si  xy — 15 = 0 ? 

(b) The intersection with any plane parallel to 	3 
the xy-plane of the paraboloid x 2  + 2y2  = 6z 
will be a conic. Identify the conic and give 
a rough sketch of it. 

5. Are the following statements true or false ? Give 10 
reasons for your answers. 

(a) Any two spheres intersect in four real points. 

(b) The point (4, — 3) lies inside the ellipse 
5x2 7y2 = 11.  

(c) At each point of a cone we can draw 
infinitely many tangents to the cone. 
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(d) The vertical cross-section of the hyperboloid 
of one sheet x2  + y2  + z2 _ 1=0 by the plane 
x=0 is a parabola. 

(e) 
x — 3 _ y — 

7 	—2 represents a plane in 

3-dimensional space. 
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