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MTE-04/MTE-05

BACHELOR’S DEGREE
PROGRAMME (BDP)
Term-End Examination
December, 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
December, 2025

MTE-04 : ELEMENTARY ALGEBRA

Time : Z% Hours Maximum Marks : 25

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

4. Use of calculator is not allowed.

1. (a) If z; and 2, are complex numbers such
that both 2z +z5 and zz, are real
numbers, show that either z; or z, are
purely real or z; =z, . 3

(b) If A,B and C are subsets of a universal

set U such that AuB=AuC and
ANB=AnNC, then prove that B=C. 2
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2. (a) Show that: 3
1 a o a®+bed
L b b* bP+acd|_,
1 ¢ & +abd
1 d d* d°+abe
(b) Solve the following system using
Cramer’s rule : 2
x+2y-3z=1
2x—y+z=4
x+3y=5.

3. (a) If a,b,c,d>0 and a+b+c+d=1, prove
that : 3

a b

+ +
l1+b+c+d 1+a+c+d
c d 4
> -

+ >
l+a+b+d 1+a+b+c 7

(b) Let a,B and y be the three roots of the

cubic equation x2 + px2 +qx+r=0,

p,q,7 € R. Find the values of : 2
(1) a? + Bz + y2
(11) oc2[3 + Bzoc + yzoc + Bzy + oczy + YZB
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4. Solve the equation : 5

x* —10x% +42x% ~82x +65=0,
given that the product of two of its roots
1s 13.

5. Which of the following statements are
true and which are false ? Justify your
answer by giving a short proof or a counter-

example : 5x2=10

(1) If A is a square matrix having two

identical rows, then |A|=0.
(i) An equation @ax"+..+qx+a,;=0,
a; € R, n odd, must have a real root.
(1ii1) For any a,b,ceR,

a?+b%+c? >ab+be+ca

(iv) If A and B are any two nonempty sets,
then :

A\NB=ANBC°

) If z=—1+i, then Arg(ljzf.
z 4
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(@) Ifc g =ud U & o9 Suaq==d A, B
AR CHIFR E, fF AMB=ANC 3R
AUB=AUC %, 1 fag st f& B=C

Tl 2
(%) femme fw : 3
1 a o> a®+bed
Lb b bPracd|_,
1 ¢ ¢ c+abd
1 d d* d&®+abe
(@) freafafed ew gHwmn o hR-f=m 9
T HifST ¢ 2
x+2y—-3z=1
2x—y+z=4
x+3y=5
(F)afg a,b,c,d>0 3R a+b+c+d=1 & @
ﬁ@l@aﬁmﬁﬁz 3
a N b
l1+b+c+d 1+a+c+d
c d

+ >4
l+a+b+d 1+a+b+c 7
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(@) A difSe ff o,p 3R y e adfeo
x5+ px® +qx+r=0, p,q,reR & T 7
g, 2
@) o+ +y?
() o’B+BPa+y’o+BPy + oy +y7B
1 {1 AT IS |

4. FHIRO x* —10x2 +42x% —82x +65=0 I BA

SHiTSTT, STelfch SHeh I Hail I UHHA 13 T | 5
5. frefafed § @ #H-9 S99 @ § 3R HHA-9
s © ? fordl wiya suufa =1 wfa-sereew g

3709 IW T ¥ HINT : 5%2=10
() I A vt g © faget 1 il gam
A IA|I=0 B

(i) §HROT @, x" +..+aqx+ay=0, a eR

Sl n fawm §, @1 T adfas qa Aavd
BT |
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Gii) Pttt a,b,ceR &  fam
a® +b*+c® > ab+bc+ca BT

(iv) 9 A 3R B #E @ I == T;

A\B=A~B° gmi

(v) A z=—1+i %, @ Arg[lj=g Gul
<

D-3242/MTE-04/MTE-05 P.T.O.



[10] MTE-04/MTE-05

MTE-05

BACHELOR’S DEGREE
PROGRAMME (BDP)
Term-End Examination
December, 2025

MTE-05 : ANALYTICAL GEOMETRY

Time : Z% Hours Maximum Marks : 25

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

2 to 5. Use of calculator is not allowed.

1. Check whether the following statements are

true or false ? Justify your answers : 10

(i) The direction ratios of the line

x_—lzy—l, z=4 are 2,3,4.
2 3

(1) S= {(x,y,z) eR3|y% +22 =1}
represents a circle.

(111) The angle between the planes
x+y+2z=5 and 2x+4y+3=0 is 60°.
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(iv) There exists a unique plane passing
through a line and a point not lying on

the line.
(v) The eccentricity of x? — y2 =11s 1.

2. (a) Find the equation of the normal to

y? =4x at (1,1). Also find £ such that

2 42
this normal is a tangent to Y + e =k.

3

(b) Identify the object obtained by taking

the planar section of the conicoid

2y2+x2 =2z by the plane 2x+y+2z=0.
2

3. (a) Find the equation of the plane through
the points (2,2,1),(1,—2,3) and parallel
to the line joining the points (2,1,—3)
and (-1,5,-8). 3
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(b) Give an example, with justification, of a
curve which is symmetric about the line

y=x but not symmetric about either of

the coordinate axes. 2

4. (a) Reduce the equation :
x%+2xy+y%> —10x+2y—-5=0
to standard form. 3
(b) The difference between the focal
distances of a point on a hyperbola is

2 and its eccentricity 1s +2. Find its
equation. 2

5. (a) Find the equation of the right circular
cylinder whose base curve is the section

of x%2+3?+2z2=16 by the plane
2x—y+z=2. 3

(b) If o, and y are the angles a line
makes with the x,y and z-axes,

respectively then show that : 2

2

sin oc+sin2[3+sin2y=2.
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(iii) THdE x+y+2z=5 3R 2x+4y+3=0
& S T BT 60° ¥

(iv) T @M AR 39 W 4 N T foag § Faa
Toh & FHad Rl § |

v) x%2-y%®=1 i Schgal 1 T|

2. (F) 1,1) W y? =4x & AT FHT THH A
HITT | T & £ 1 98 AH A1 hiterg e

2 2
5 a5 sifucs wiea %w%:k 1 Tt

@1 &9 ST | 3

(@) viFast 2y +x?=2z &  GHAA

~

2x+y+2z=0 9§ U= ¥ 94 ATell 3T

Sl G | 2

3. (%) 39 9HTA 1 FHIHIO TG hifag s foaged
(2,2,1),1,-2,3) ¥ TERa1 @ IR fogsi
(2,1,-3) @R (-1,5,—-8) & fHam =it

@ & I A 3

(@) gfte Hied Th T =eh 61 Sl Sifee i @
y=x % GO TAHAT & Afed fwer o

feTien 2181 & e i 7 & 2
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4. () THHO 22 +2xy+ 2 —10x +2y—5=0 i
Ak ®Y § GHMIG HIfTT | 3

(W) T SAfqEe™ W T fog 1 14 i

R 2 ¢ 3R =H srfaueea & Ichedl V2
T | SHRT GHIRTO G HITST | 2

5. ()39 TGE o@H h1 FHRW A HITSC
TSEehT UR 9k A 2x—y+2=2 BRI

x%+y?+2% =16 w1 u=g B 3

(@) Al T W@ «, y AR z-3A&T T HU: a,
I ¢y & s T oa@ femmu fw

2

sin oc+sin2[3+sin2y:2 gl 2

X X X X X
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