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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.

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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BACHELOR’S DEGREE PROGRAMME
(B.D.P.)

Term-End Examination
June, 2021

ELECTIVE COURSE : MATHEMATICS
MTE-04 : ELEMENTARY ALGEBRA

Time : 1 i 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) For any three sets A, B and C, prove that
ANBUC=(ANB)UANCO). 2

(b) Can the following system of equations be

solved by Cramer’s Rule ? If yes, use the rule
to solve it. Otherwise, use the method of
substitution to solve it. 3

X+y+z=4
X—-y+z=2

2x+y=1+12z

2. Solve x? + 15x% — 33x — 847 = 0 by Cardano’s
method. 5
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3. (a)
(b)
4. (a)
(b)
MTE-04

n
n

Show that for n € N, Z i > n"@)",
i=1

where r > 0 and n! denotes the factorial of n.

Check whether or not

n+2
1+ +(1-D" =2 2 cos%,Vne N.

A milk producer feeds her cows with a feed
menu that comprises 40 units of protein,
60 units of calcium and 70 wunits of
carbohydrates. She needs to find the
quantities of two types of feeds she has, Fy
and Fy. The nutrients in per unit of each of

these feeds is given in the table below :

Nutrients Fq Fy
Protein 1 1
Calcium

Carbohydrates 1

Formulate the situation above as a linear

system, and solve it.

For which equations x2 + ax + b = 0 will
a and b be its roots ? Give reasons for your

answers.

2

ol
2

ol
2
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Which of the following statements are True, and

which are False ? Justify your answers in the
form of a short proof or counter-example, where
required.

i)
(ii)

(iii)

(iv)

(v)

MTE-04

For any two sets Aand B, AxB=B x A.
The sum of the moduli of the cube roots of

unity is zero.

Any polynomial equation with coefficients in
R has all its roots in R.

The following system of equations is
consistent :

X+y=5

3x+3y=1
The contrapositive of ‘Every odd integer is a
prime’ is ‘Every odd integer is a composite

number’.
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1.

(%) frgl 9 wg=—i A, B 3iR ¢ & fou fag
shifsre o

ANBUCO=ANBUMRNCO.

2
(@) T frfafad s frem s fem o ga
Bl Tehdl B ? Afe &, df 36 19w 1 w=@ Wk
39 ™+l g Hifm | s, wieemw
farfer =1 womT ek 38 g IS | 3
X+y+z=4
X—-y+z=2
2x+y=1+12z
2. e fafer @ x3 + 15x2 — 83x — 847 = 0 I &A
i | 5
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3. (%) ne N foru femmu & (Z if} > n®(!)",

i=1
&l r > 0 3R n!, n T HAVE (factorial) 7 | 2
n+2
(@) sRANTfFE A+ + Q- =2 2 cos%,
gft ne N & fow grar 8 =1 78 | 3
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3G I &l W& % 91 F, 3 F, 7, Tt
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) Tl @ wg=i A R B % fu,

AxB=BxA.
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BACHELOR’S DEGREE PROGRAMME
(BDP)

Term-End Examination

June, 2021

ELECTIVE COURSE : MATHEMATICS
MTE-O5 : ANALYTICAL GEOMETRY

Time : 1 é hours Maximum Marks : 25

(Weightage : 70%)

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

calculators is not allowed.

1. (a) Find the equation of a hyperbola whose
transverse and conjugate axes are of length
4 and 6 and lie along the lines x + 3 = 0 and
y — 1 = 0, respectively. 3

(b) Consider the hyperbolic paraboloid
x2 — 5y2 = z. What is its section by the planes
x = 0 and y = 2 ? Further, identify the
geometric object this section represents. 2
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2. (a) Find the equation of the ellipse whose foci
are (—4, 0) and (4, 0), and the length of
whose major axis is thrice the length of its

minor axis. 2

(b) Find the value of the real number a so that
the spheres

(X—1)2+(y—2)2+z2:8and

2

b:¢ +y2+z2—2x=a

are orthogonal. 3

3. (a) Prove that if ax + By + 1 = 0 is tangent to
the circle x2 + y2 + 2ux + 2vy + w = 0, then
(av + fu — 1)%2=(a2+ [32) (w2 +v2 - w). 3

(b) Find the cone generated by the normals to
the tangent planes at the vertex of the cone 2

3x2 + 4y2 + 522 = 0.

4. (a) Find the transformation of the equation
12x2 — 2y2 + z2 = 2xy if the origin is kept
fixed and the axes are rotated in such a way
that the direction ratios of the new axes are
1,-3,0; 3,1,0; 0,0, 1. 3

(b) Find the equation of the right circular
cylinder of radius 3, whose axis passes
through the point (-3, 2, 1), and has
direction ratios 1, 2, 3. 2
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5.

Which of the following statements are True and

which are False ? Justify your answer

i)

(ii)

(iii)

(iv)

(v)

MTE-05

If a, B, vy are direction ratios of a line, then
a? +p2+42=1.

y=mx+c represents a line in

three-dimensional space.

If the projection of a line segment AB on a
line L is 0, then AB lies along L.

Any plane intersects a paraboloid in a

parabola.

If a right circular cone has three mutually

perpendicular generators, then its

semi-vertical angle is tan ! (ij

J2

10
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1. (%) 3@ fdae™ &1 g Fa hife Sas
TN 31 TR FYHl 318 hi FeTEAT A
4 3R 68 3 S HET: W3 x + 3 = 0 3K
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(@) fdadtie Waeds x2 — 5y? = z W fdar
HifT | 3 THAAl x = 0 I y = 2 g
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2. (%) 39 drfga & wfietr sa hife et
TR (-4, 0) 3R (4, 0) 8, 3 T
& a1 Y TS oy e hI AeTs H d=
T E |

(@) drdfass T&AT a H1 98 HHE [ hHINT
S (x — D% + (y — 2% + 22 = 8 3

x2 + y2 + 72 — 2x = a Sl AR AT 7 |

3. (%) g HINT fF I ax + Py + 1 = 0 I
x2+y2+2ux+2vy+w=0ﬁ‘€qﬁ-}@'[%,?ﬁ
(av + pu— 172 = (o + B2) (u® + v2 — w).

(@) SFi'g»"3x2+4y2+5z2:0a33'ﬁ"3|ctl'{F':I'i"f?lT’ﬁ%ﬁ
YT g A 1 1 hIT |

4. (%) GHIRO 12x2 — 2y2 + z2 = 2xy T EAAI
@ i, afg qa-fog & fer @ = @
3R A&l W TW THR gERT T B R AU
1t o fesp-3 U 1,-3,0; 3,1,0; 0,0, 1
& |

(@) B3 3 am 39 @E-ga S i HiR [
#ifvy feer a1@ 55 (- 3, 2, 1) § ToRaT 2,
3N fep-argurd 1,2, 3 @l B |
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5. fafafigd 4 @ 98 %9 g7 & JAYaT HHA
S7GT ? YT I o HI ST | 10

1) aﬁa,ﬁ,y%@@%ﬁ%-ﬂiﬂﬁ%,ﬁ

a2 +p2+42=1.

(ii) y=mx+cﬁﬁqmﬁWi’@Taﬁﬁ“€ﬁﬁ
HAT R |

(iii) Ffe forell T@T@TE AB 1 W@ LW 989 08, a1
AB,LH 3 |

(iv) g Wt gaqd forel TSl <l T Waad |
yfoeag T 2 |

(v) 3R forelt da-acfi@ v o o TR @9 S+
. (1
%, g g H tan (EJ@TM
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