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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 
Term-End Examination 

December, 2014 

MATHEMATICS 

MTE-04 : ELEMENTARY ALGEBRA 

Time : 11 hours 
2 

Maximum Marks : 25 

(VVeightage : 70%) 

Note : Question no. 1 is compulsory. Attempt any three 

questions from Q. No. 2 to 5. Use of calculators is 
not allowed. 

1. Which of the following statements are true and 
which are false ? Justify your answer giving 
valid proof or counterexample. 	 10 

(a) A\(B fl C) = (AB) fl (A\C) for subsets A, B, 
C of a set U. 

(b) A fourth degree equation with real 
coefficients has a real root. 

(c) 	 = x + iy for any real numbers x and y 
x - iy 

1 

(at least one of them non-zero) and i = 

(d) Nrd is a rational number. 

(e) Any system of two linear equations in two 
unknowns has finite number of solutions. 

MTE-04 	 2 



2. (a) Apply De Moivre's theorem to express 
cos 40 in terms of powers of cos 0. 

(b) Prove that a real non-zero cube root of a 
positive real number is unique. 

3. (a) Check if the following system of linear 
equations can be solved by Cramer's rule : 

3x + y — 2z = — 7 

5x — 3y + 2z = 5 

9x — lly + 10z = 29 
Obtain the solution. 	 3 

(b) Show that nn > 1.3.5 ... (2n — 1). 	 2 

4. (a) If a, 6, y are the roots of a cubic equation, 
then find the sum of the cubes of the roots, 
for the equation x3  — 4x2  + 6x — 8 = 0. 

(b) Prove by induction that the product of any 
three consecutive natural numbers is 
divisible by 3. 	 3 

5. (a) Show that 

= (a — b) (b — c) (c — a) (a + b + c). 3 

(b) For any subsets A, B, C of a set U, prove the 
following : 	 2 

(An B)xC=(AxC)n(BxC) 

1 a a3  

1 b b3  

1 c c3  
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MTE-05 

BACHELOR'S DEGREE PROGRAMME 
(BDP} 

Term-End Examination 

December, 2014 

ELECTIVE COURSE : MATHEMATICS 

MTE-05 : ANALYTICAL GEOMETRY 

Time : 1-
1 

hours 
	 Maximum Marks : 25 

2 
(Weightage : 70%) 

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

calculators is not allowed. 

1. (a) Find the equation of the conic section with 
eccentricity 1, (1, 0) as its focus and y = x as 
its directrix. 	 2 

x + 2 	y2 	z2 = 1.  
(b) Trace the surface 

9 25 4 
Describe its sections by the planes z = ± 4. 	3 

2. (a) A circle cuts the parabola y2  = 4ax in the 

points ( at i2, 2ati) for i = 1, 2, 3, 4. Prove 

that ti  + t2  + t3  + t4  = O. 	 2 

(b) Show that if the sum of the squares of the 
distances of (a, b, c) from the planes 
x + y + z = 0, x = z and x + z = 2y is 3, 
then a2  + b2  + c2  = 3. 	 3 
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3. (a) Find the equation of the cylinder whose 
axis is x = y = - z and radius is 2. 

(b) Find the equation of the line parallel to 
y + x + 1 = 0 and passing through (1, 1). 
What is the angle between the line obtained 
and 2x = y ? 
	

3 

4. (a) Show that the conicoid 

3x2  + 7y2  + 3z2  + 10yz - 2zx + 10xy + 

4x - 12y - 4z + 1 = 0 

has a centre, and find the centre. 	 3 

(b) Find the equation of a right circular cone 

with vertex at 0, axis at OX and 

semi-vertical angle 3 -71  . What will be its new 

equation when the origin is shifted to 

(0, 1, -1) ? 
	

2 

5. Are the following statements true or false ? 
Justify your answer. 	 10 

(a) The relation between the cartesian and the 
polar co-ordinates is x = r sin 0, y = r cos 0 

and 0 = tan-1  y. 
x 

(b) The conditions on m and c, so that y = mx + c 

will be a tangent to x2  = 4ay are m tan LC  
2 

and c = - amt. 

(c) The line 2 -
x 	

3 
= y = -

z 
is parallel to the x-axis. 
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x2 ,2 
(d) s 	

4 9 + 
	— = 0 and sI = xy — 9 = 0, — 

then the condition on k for which s + ksi  = 0 

will be an ellipse is k2  < . 
9 

(e) The condition for a line with direction 
ratios a, 3, y to be a tangent to the central 

conicoid ax2  + by2  = 2z at (x0, y0, z0) is 

ax, a — by (3 = y. 0 	0 
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