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ELECTIVE COURSE : MATHEMATICS 
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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 no, 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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BACHELOR'S DEGREE PROGRAMME (BDP) 

Term-End Examination 

Note : Answer any three questions from question Nos. 1 to 4. 

Question No. 5 is compulsory. Calculators are not 

allowed. 

1. 	(a) If the sum of the roots of a cubic equation is 31/2 
7, the sum of their squares is 21, the sum of 

their cubes is 73, find the cubic equation and 

its all roots. 

(b) Find all the rational values of a for which 1 

1 

a 

3 

—1 

2 

0 

a 

1 

—1 

0 
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2. (a) 	Use the Cauchy-Schwarz inequality to 	3 
prove that for a, b, x, ER, 

a-b ) 	
■2  - /12 f_ y2 - 	A 	 v 	- 

(o) 	For z1 	— 3 +2i and z2 =-4 +3i, write z-1 /z2 	2 
in polar form. Further in which quadrant 

will it lie in an Argand diagram ? 

3. (a) Two tickets from Patna to City A and three 	3 
tickets from Mumbai to City B cost 

Rs. 77/-. Also, if we buy 3 tickets from 

Patna to City A and 5 tickets from Mumbai 

to City B, we have to pay Rs. 124/-. llow 

much will we have to pay if 5 of us want to 

go from City A to Patna and 3 of us want 

to go from Mumbai to City B ? 

(b) Check whether or not 	 2 

(A x B) n (C x D) (A n C) x (B n D) for 

any 4 sets A, B, C, D. 

4. (a) Give one example each, with justification, 	3 
of the following 

(i) A non-singular matrix 

(ii) An element of (Q x Z)\ (Z x N) 
(iii) Two elements of Z for which 

AM./GM . 

(b) 	Obtain all the 7th roots of 1 —1. 	 2 

y 2 

MTE-04 	 2 



5. 	Which of the following statements are true and 10 

which are false ? Give reasons for your answers. 

(a) (sin° + icosO)n — sin nO + i cos nO for neZ. 

(b) IfAcBuC,thenAcBorAcC, forthree  

sets A, B, C. 

(c) If f (x) = 0 is a polynomial equation of degree 

n over R, then it must have at least ti distinct 

roots in R. 

(d) A system of linear equations that cannot be 

solved by Cramer's rule must be inconsistent. 

(e) tx — yl Ix] — 	y E R. 
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1. 11-1.ae -4 3-7/7.ae -5 q)-I) 

ri-4-7yff 	d rc-K yr??w,,T3ii 

34,frit 3-fp,Hich, 	 P-Tr unoco/ -m4 

I 

2. Q-I) 0-ff 	 ql 	f4T-M- Tc --  

g 317# ,--574? 9r.?'11/%1.  `?? ri 	 3T777 

3r-jm-77* (40491,44 	u21T L1id-4,47 H T17 	F-Til-w 

r(-1.qcm 

	: 	TIFq. 1-k9=111 4 4 4' # W-1 rt -1 TR-- 	I -5TT 5 cf)-1/ 

g- ,;(--1,0-)e 	 3-7yTT .  -ta 

1. 	(a) 	 4d 1-111->tuf 

41+141ri 21 -1(-11ti 3-fR 

1t-hd 73 i)di 

711c1 --1--rE-47 I 

, 
4-)r1 7 	?Alt 	31/2 

OH 
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(b) a t d 	i Aff 	.WrW, I 	c,N 11/2 

a 
a 2 1 
3 0 --1 

2. (a) tr7it-Tql-q` 	t't 	 TrVRTZ tr--- 7 	3 
a, b, x, yERt FQ1 

j(a _b)2 + (x_y)2 ,Ia 2 +x2 	
b Y

2 

(b) Tifq Z-1  = -3 +2i 3-117 z2  - 4 +3i t, c zdz2  4)) 	2 

	

tfftft c 	14) 3TR-Tri 

6141f? 

3. (a) -EFT A fqt A t 	 ft rth B 	3 

	

77/- 	-Er* "g 	• 
-cr-d-- Af-waA 7*. c11 -rfE-T-z*-134 A -ft:rthB 
't 5 fd-t-a t rc,N 	T. 124/- 	ti .4-6r7 

-FT-24- 	f-*--d-4 T. 	 614 	ti:p4 A 
5 -ft it A A tra-d-r \Iva 	 t3117 3 13;z11 A 
ft B ,4111 r410 ? 

(b) 	rch 	4 	A, B, C, D 	rrl 	2 
(A x B) n x D ) (A n C) x (B n D) 	 
	tqf 	 
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4. 	(a) 	F-1 4 fc-irocr -4 A 	ohl 71*Tur 
	 3 

q'11-‘3if : 

(i) o 	csh i t ofl tl 31F-716 (non-singular matrix) 

(ii) (Q x Z)\ (Z x N) chf 	31-4TM 

(iii) Z 	ard-Tq ,3-0 AM/GM 

(b) 	1— i 	Trift 7 TT@ 4cl 	I 
	 2 

	

5. 	-111 	10 

	

3TTr- T 3174 -‘7-R 	arz 

(a) (sine + icosO)n = sin ne + i cos ne, nEZ 

(b) -qk A c: B C, t A cB TIT A c C, •1-11 A, B, 

C cl1, 	I 

(c) f (x) = 0,R 1:17 1;11-dn -Vfff -cr trq 

R TT4k chJ-1 =h H n TTE TEO ~1 	X11 

(d) 1-TR f-171-14 

31-A'rra.  

(e) — 	lxl— jyj 	x, y c R. 
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BACHELOR'S DEGREE PROGRAMME (BDP) 

Term-End Examination 

June, 2013 

ELECTIVE COURSE : MATHEMATICS 

MTE-05 : ANALYTICAL GEOMETRY 

Time : 11/2 hours 	 Maximum Marks : 25 

Weigh tape : 70% 

Note : Question no. 5 is compulsory. Do any three questions 

from questions numbers. 1 to 4. Calculators are not 

allowed. 

1. (a) If normal at one extremity of latus rectum 	3 

of an ellipse passes through one extremity 
of minor axis, prove that the eccentricity e 

is given by e4 +e2 -1=0. 

(b) Find the equation of the sphere which has 	2 

(-1, 1, 0) and (3, —1, 2) as ends of a 

diameter. 

2. (a) Find the eccentricity and equations of the 	2 

asymptotes of the hyperbola 4x2  — 9y2  = 9. 

(b) Find the equation of the cone with 	3 

vertex at the origin and base curve as 

X
2 

y
2 

3 
- 	= 1, = 2. 

5 
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3. 	(a) 	Find the equation of the plane through the 

points ( —1, 1, 1) and (1,-1, 1) and 

perpendicular to the plane x + 2y+ 2z =5. 

(b) 	Find the standard equation of the conicoid 	3 
3x2  + 5y2 +3z2  2yz + 2zx — 2xy + 2x +12y + 

10z + 20 = 0 by shifting the origin to the 

centre 
I 5 13 

6' 3 	6 ) and then for 

rotating the coordinates axes so that 

direction ratios of the new axes are 

1, 1, 1 ; 1, 2, 1 respectively. 

4. 	(a) 	Find the equations of tangent planes 	3 
to the conicoid x2  + 2y2  + z2  = 4 which 
pass through the line x+ y + z + 1 =0, 
2x + 3:11 + 2z —3 =0 

(b) Find the equation of normal to the parabola 	2 
y2 = 4ax at the point of contact of the 
tangent x +my + am2 = 0. 

5. 	Are the following statements true or false ? Give 	10 
reasons in support of your answers. 

(a) The equation 

X2  + 1/2  + Z2  + 4x +6y + Sz + 30 = 0 

represents a real sphere. 

the equation y2 + z2  = a2  represents a circle 
in 3-dimensional space. 
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(c) The conic 3x2  + 7xy + 2y2  + 5x + 5y + 2 = 0 

represents a hyperbola. 

(d) if a curve in a plane is symmetric with 

respect to the origin, then it is symmetric 

with respect to the x-axis. 

(e) The section of the conicoid x2  2y2  + z2  = 9 

with the plane y = 2 is a circle 
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37-rj \L-Isq/ 5 3Ti TY-q" .-HY-11 1 # 4 4.  

w7f-4q/ 	•,(,'?a-J.  chi v*TT w?--.4-  957 37y7-Fcr 17 i 

1. (a)   34-Fim*4 	3 

c-pj 3-Pki 	-cr,T 	 ,711(Tr 

e, 	gu fl 

e4  + e2  —1= 0 

(b) -ZT1 	 fq-44) --74R4 	2 

( —1, 1, 0) 3-i17 (3, —1,2) t I 

2. (a) 	--kcic-Vf 4x2  — 9y2  ----- 9 t 	 2 

111 - 4 1-11c1-)4.u1 711c1 	I 

(b) 	 3317 	34T 7417 TIT 	3 

, z 	2 
3 	5 
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3. 	(a) 	 ( — 1, 1, 1)3-11 (1, — 1, 1) 	T4 	2 

clç 	c[ 

	

4-Tri 	ry! 

(b) 	 ch) —, 13-, 	 T-P-TT9tffrO 	3 
1 5 1 

3T 	1 	3TO 

k 	 -- 1, 0, 	1,1, ; 1,2,1  i  

01 zi 

31.2 + 5y2 + 3z
2 2yz + 2zx — 2xy + 2x + 12y 

10z +20=0 q-)111-111-. 

4. 	(a) 	-1?1-1 - (-4 ,71 x2 + 2y2  + z2 =- 4 %. f-LIT TP-Icr9T t 	3 

chtul Tilcf 

2x +3y +2z —3=0 TTR4ntti 

(b) TE114 	T x+my+arn2 =rO %. Tfcrt.' 	 2 

Ti7-1 y2 = 4ax 	3ffi4'-4 chi •-14-1nchtur iii 

5. 	of 	-14-11C-1 	cr 	Trm Tif 3-17:F4 I WT 4 	71,C 	10 

ITP.5 	cf-)Rui 	TT 

(a) 	u 

x2 + y2 + z2 + 4x + 6y + Sz + 30 0 

GIR-cfrcich  	 tl 
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(b) t1Hioh 	1 y2  + z2  = a2, 3— 	TiTlIt T. -1--ff 

F-R1jAci 1-)c-11 t I 

(c) 3x2  + 7xy + 2y2  + 5x + 5y + 2 = 0 

F-1 	d 	t 

(d) ifs 	 w-Iri-R-f 

HiTr91- 	ti 

(e) H4-1c1c1 y=2 	7ffohciz-1 x2  + 2y2  + z2  = 9 oh I 

	 t I 
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