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BACHELOR’S DEGREE
PROGRAMME (BDP)
Term-End Examination
June, 2025
(Elective Course : Mathematics)
MTE-04 : ELEMENTARY ALGEBRA
AND
MTE-05 : ANALYTICAL GEOMETRY

Time : 3 Hours Maximum Marks : 50
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.

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
June, 2025
MTE-04 : ELEMENTARY ALGEBRA

Time : 1% Hours Maximum Marks : 25

Weightage : 70%

Note : Question No. § is compulsory. Do any
three questions from Question Nos. 1 to

4. Use of calculator is not allowed.

1. (a) Use Gauss’ elimination method to solve
the following system of equations : 3
xX+2y+z=1
3x+y+2z=3
x+7y+2z=1
(b) If the argument of the complex number

zZ—-1. T ) )
—— 1s —, show that z lies on a circle. 2
zZ+1
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2. (a)
(b)
3. (a)
(b)
4. (a)
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Solve the equation :
X?-7X*+14X-8=0,

given that its roots are in G. P. 3

Obtain all the eighth roots of —«/g -1. 2

State Weierstrass’ inequality and apply

it to show that : 3
1 1L 1
> —|>1
n+1 ;(1+ij
Show that : 2
a® a1
> b 1l|=—(a-b)(b-c)(c—a)
¢ 1

The following equations give the
quantity supplied (Q,) and the quantity
demanded (Q,) at the price (P) for the

related markets of two products A and
B. The equilibrium price is obtained

when Q,=Q, for each.

Find the equilibrium conditions for
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each market using the substitution

method : 3
Q. =82-3P, + P,
Qp=92+2P, -4P,
Q,, =-5+15P,
Q. =—-6+32PF;.
(b) Let:
A ={x eZ|x is a multiple of 3}
and B=Qn{-5,-4,-3,....,8,9,10} .

Represent A by the listing method, B by
property method and (N\B)nA in a
Venn diagram. 2
5. Which of the following statements are true

and which are false ? Justify your answer

with a short proof or a counter-example :
2x5=10
(1) For any non-singular matrix A :

(At)—l — (A—l)t .
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(i1) For three sets A, B and C from a
universal set S, if AuUB=AuUC and

A°UB=A°UC, then B=C.
(iii) For any z,,2,€C :
2, 1-12, | =12 —2,1.
(iv) Every polynomial of degree n>0 has a
real root.
(v) Forany a,beR :

a<b=a’<b’.
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(i) IR = S & o 9= A, B 3R C
g, @ A  AUB=AUC W
A°UB=A°UC § @ B=C %I

(iii) feslt ot 2,z,eC, @&  fau
12, =12, | =12, — 2, | E@1%I
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MTE-05

BACHELOR’S DEGREE
PROGRAMME (BDP)
Term-End Examination
June, 2025
MTE-05 : ANALYTICAL GEOMETRY

Time : 1% Hours Maximum Marks : 25

Weightage : 70%

Note : Question No. 1 is compulsory. Answer
any three questions from Question Nos.

2 to 5. Use of calculator is not allowed.

1. Which of the following statements are true
and which are false ? Justify your answers :

2x5=10

(1) If aline in 3D makes angles 60° and 45°

with x and y-axes, respectively, then it

makes an angle of 60° with the z-axis.

x-3 y+1 z-1
3
the plane y+z=4.

(i1) The line intersects
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(i11) The distance between the foci of the

(iv)

V)

(a)

(b)

(a)

ellipse 3x> +4y* =24 is /2.

2 2 2
The planar section of % + yz 2 by

25

the XY-plane is a circle.

The projection of the line segment
joining (1,2,0) and (2,4,—1) on the y-
axis is 2.

Show that the triangle formed by the
points (2,3,1),(-2,2,0) and (0,1,-1) 1is

right-angled. 2
Find the equation of the sphere that
passes through the points (0,0,1),(0,1,0),
(1,0,00 and touches the plane
x+y+z=1. 3
Does the equation :

2x> —y* +2°+2xy+10yz+62x =0

represent a cone ? Why ? 2

D-3296/MTE-04/MTE-05



[13] MTE-04/MTE-05

(b) Check whether the surface represented
by x*+y*=2(z+1) is symmetric about
the YZ-plane, ZX-plane and XY-plane.

Do the coordinate axes intersect the

surface ? 3
4. (a) Find the equation of the cylinder whose
base is the circle x> +y*=4, z=0 and

the axis 1s x:%:z. 2

(b) Find the centre of the conicoid : 3
3x°+5y°+32° —2yz+2zx —2xy +

2x+12y+10z+20=0

5. (a) Find the radius of the circle : 2

x> +y*+2°+10y—42z-8=0,
x+y+z=3.
(b) Show that the plane x+y=2z+1
touches the paraboloid ax®+by* =2z, if

l+1=4. 3
a b
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