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BACHELOR’S DEGREE PROGRAMME 

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 

(B.D.P.) 

Term-End Examination 

June, 2021 

 
 

ELECTIVE COURSE : MATHEMATICS 

MTE-04 : ELEMENTARY ALGEBRA 

Time : 1
2

1
 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  

A  (B  C) = (A  B)  (A  C).   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 + z  

2. Solve x3 + 15x2 – 33x – 847 = 0 by Cardano’s 

method.    5 
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3. (a) Show that for n  N, rn

n
n

1i

r )!n(ni 



















, 

where r > 0 and n! denotes the factorial of n. 2 

(b) Check whether or not   

(1 + i)n + (1 – i)n  = 2

2n

2



 
4

n
cos


,  n  N. 3 

4. (a) A milk producer feeds her cows with a feed 

menu that comprises 40 units of protein,  

60 units of calcium and 70 units of 

carbohydrates. She needs to find the 

quantities of two types of feeds she has, F1 

and F2. The nutrients in per unit of each of 

these feeds is given in the table below :  

Nutrients F1 F2 

Protein 1 1 

Calcium 3 1 

Carbohydrates 1 2 

  Formulate the situation above as a linear 

system, and solve it.  2
2

1
 

(b) For which equations x2 + ax + b = 0 will  

a and b be its roots ? Give reasons for your 

answers.  2
2

1
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5. 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.  10 

(i) For any two sets A and B, A  B = B  A.  

(ii) The sum of the moduli of the cube roots of 

unity is zero.  

(iii) Any polynomial equation with coefficients in 

R has all its roots in R.  

(iv) The following system of equations is 

consistent :  

 x + y = 5 

 3x + 3y = 1  

(v) The contrapositive of ‘Every odd integer is a 

prime’ is ‘Every odd integer is a composite 

number’.   
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 E_.Q>r.B©.-04  

ñZmVH$ Cnm{Y H$m`©H«$_ 
(~r.S>r.nr.) 
gÌm§V narjm 
OyZ, 2021 

EopÀN>H$ nmR²>`H«$_ : J{UV 
E_.Q>r.B©.-04 : àma§{^H$ ~rOJ{UV 

g_` : 1
2

1
 KÊQ>o  A{YH$V_ A§H$ : 25 

 (Hw$b H$m : 70%) 

ZmoQ> :   àíZ g§. 5 A{Zdm ©̀ h¡ &  àíZ g§. 1 go 4 _| go {H$Ýht   
VrZ àíZm| H$mo hb H$s{OE & H¡$ëHw$boQ>am| Ho$ à`moJ H$aZo H$s 
AZw_{V Zht h¡ & 

 

1. (H$) {H$Ýht VrZ g_wƒ`m| A, B Am¡a C Ho$ {bE {gÕ 
H$s{OE {H$     
 A  (B  C) = (A  B)  (A  C). 2 

(I) Š`m {ZåZ{b{IV g_rH$aU {ZH$m` H«o$_a {Z`_ go hb 
hmo gH$Vm h¡ ? `{X hm±, Vmo Bg {Z`_ H$m à`moJ H$aHo$ 
Bg {ZH$m` H$mo hb H$s{OE & AÝ`Wm, à{VñWmnZ 
{d{Y H$m à`moJ H$aHo$ Bgo hb H$s{OE &  3 
 x + y + z = 4 

 x – y + z = 2 

 2x + y = 1 + z  

2. H$mXm©Zmo {d{Y go x3 + 15x2 – 33x – 847 = 0 H$mo hb 
H$s{OE &  5 
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3. (H$) n  N Ho$ {bE {XImBE {H$ rn

n
n

1i

r )!n(ni 



















, 

Ohm± r > 0 Am¡a n!, n H$m H«$_Jw{UV (factorial) h¡ & 2   

(I) Om±M H$s{OE {H$ (1 + i)n + (1 – i)n = 2

2n

2



4

n
cos


, 

g^r n  N  Ho$ {bE hmoVm h¡ `m Zht &  3 

4. (H$) EH$ XÿY CËnmXH$ AnZr Jm`m| H$mo EH$ Mmam _oZy Ho$ 

AZwgma Mmam XoVr h¡, {Og_| 40 BH$mB© àmoQ>rZ,  

60 BH$mB© H¡$pëg`_, Am¡a 70 BH$mB© H$m~m}hmBŚ>oQ> h¡ & 

CgHo$ nmg Xmo Vah Ho$ Mmao F1 Am¡a F2 h¢, {OZH$s 

_mÌm Cgo kmV H$aZr h¡ & àË`oH$ Mmao H$s à{V BH$mB© 

nmofH$ VÎdm| H$s g§»`m ZrMo Vm{bH$m _| Xr JB© h¡ :  

nmofH$ VÎd  F1 F2 

àmoQ>rZ  1 1 

H¡$pëg`_  3 1 

H$m~m}hmBS´>oQ>  1 2 

  Cn`w©º$ g_ñ`m H$mo EH$ a¡{IH$ {ZH$m` _| {Zê${nV 

H$s{OE, Am¡a Bgo hb H$s{OE &  2
2

1  

(I) {H$Z g_rH$aUm| x2 + ax + b = 0 Ho$ _yb a Am¡a b  

h¢ ? AnZo CÎmam| Ho$ H$maU Xr{OE &  2
2

1  
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5. {ZåZ{b{IV _| go H$m¡Z-go H$WZ gË`  h¢, Am¡a H$m¡Z-go 
AgË`  ? AnZo CÎmam| Ho$ H$maU, EH$ bKw Cnn{Îm `m 
à{VCXmhaU (Ohm± µOê$aV h¡) Ho$ ê$n _|, Xr{OE &  10 

(i) {H$Ýht Xmo g_wƒ`m| A Am¡a B Ho$ {bE,  
A  B = B  A.  

(ii) EH$ Ho$ KZ_ybm| Ho$ _mnm§H$m| H$m `moJ\$b eyÝ` hmoVm  
h¡ &  

(iii) {H$gr ~hþnX g_rH$aU {OgHo$ JwUm§H$ R _| h¢, Ho$ g^r 
_yb R _| hmoVo h¢ &  

(iv) {ZåZ{b{IV g_rH$aU {ZH$m` g§JV h¡ :  

 x + y = 5 

 3x + 3y = 1  

(v) ‘àË òH$ {df_ nyUmªH$ A^mÁ` h¡’ H$m à{VYZmË_H$ 

‘àË òH$ {df_ nyUmªH$ ^mÁ` g§»`m h¡’ &  
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 MTE-05  

BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

June, 2021 

 
 

ELECTIVE COURSE : MATHEMATICS 

MTE-05 : ANALYTICAL GEOMETRY 

Time : 1
2

1
 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 

MTE-05 
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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 = 8 and  

 x2 + y2 + z2 – 2x = a  

are orthogonal. 3 

3. (a) Prove that if x + y + 1 = 0 is tangent to 

the circle x2 + y2 + 2ux + 2vy + w = 0, then 

(v + u – 1)2 = (2 + 2) (u2 + v2 – w).  3 

(b) Find the cone generated by the normals to 

the tangent planes at the vertex of the cone  2 

 3x2 + 4y2 + 5z2 = 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 

MTE-05 
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5. Which of the following statements are True and 

which are False ? Justify your answer  10 

(i) If , ,  are direction ratios of a line, then  

2 + 2 + 2 = 1. 

(ii) y = mx + c represents a line in  

three-dimensional space.  

(iii) If the projection of a line segment AB on a 

line L is 0, then AB lies along L.  

(iv) Any plane intersects a paraboloid in a 

parabola.  

(v) If a right circular cone has three mutually 

perpendicular generators, then its  

semi-vertical angle is  








2

1
tan 1 .  

MTE-05 
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 E_.Q>r.B©.-05  

ñZmVH$ Cnm{Y H$m`©H«$_ 

(~r.S>r.nr.) 

gÌm§V narjm 

OyZ, 2021 

 

EopÀN>H$ nmR²>`H«$_ : J{UV 

E_.Q>r.B©.-05 : d¡íbo{fH$ Á`m{_{V 

g_` : 1
2

1
 KÊQ>o  A{YH$V_ A§H$ : 25 

 (Hw$b H$m : 70%) 

ZmoQ> :   àíZ g§. 5 H$aZm A{Zdm`© h¡ & àíZ g§. 1 go 4 _| go {H$Ýht 
VrZ àíZm| Ho$ CÎma Xr{OE & H¡$ëHw$boQ>am| Ho$ à`moJ H$aZo H$s 
AZw_{V Zht h¡ &  

1. (H$) Cg A{Vnadb` H$m g_rH$aU kmV H$s{OE {OgHo$ 
AZwàñW Aj Am¡a g§ ẁ½_r Aj H$s b§~mB`m± H«$_e… 
4 Am¡a 6 h¢ Am¡a Omo H«$_e… aoImAm| x + 3 = 0 Am¡a 
y – 1 = 0 na pñWV h¢ & 3 

(I) A{Vnadb{`H$ nadb`O x2 – 5y2 = z na {dMma 
H$s{OE & BgH$m g_Vbm| x = 0 Am¡a y = 2 Ûmam 
n[aÀN>oX Š`m h¡ ?  AmJo, `h ^r ~VmBE {H$ `h 
n[aÀN>oX {H$g Á`m{_Vr` AmH¥${V H$mo {Zê${nV H$aVm 
h¡ &  2 

MTE-05 
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2. (H$) Cg XrK©d¥Îm H$m g_rH$aU kmV H$s{OE {OgH$s 

Zm{^`m± (– 4, 0) Am¡a (4, 0) h¢, Am¡a {OgHo$  

XrK© Aj H$s b§~mB© bKw Aj H$s b§~mB© H$s VrZ 

JwZm h¡ &  2 

(I) dmñV{dH$ g§»`m a H$m dh _mZ kmV H$s{OE  

Omo Jmobm| (x – 1)2 + (y – 2)2 + z2 = 8 Am¡a  

x2 + y2 + z2 – 2x = a H$mo b§~H$moUr` ~ZmVm h¡ &  3 

3. (H$) {gÕ H$s{OE {H$ `{X x + y + 1 = 0 d¥Îm  

x2 + y2 + 2ux + 2vy + w = 0 H$s ñne©-aoIm h¡, Vmo 

(v + u – 1)2 = (2 + 2) (u2 + v2 – w).  3 

(I) e§Hw$ 3x2 + 4y2 + 5z2 = 0 Ho$ erf© na ñne© Vbm| Ho$ 
A{^b§~m| Ûmam O{ZV e§Hw$ kmV H$s{OE &  2 

4. (H$) g_rH$aU 12x2 – 2y2 + z2 = 2xy H$m ê$nmÝVaU 

kmV H$s{OE, `{X _yb-q~Xþ H$mo pñWa aIm J`m hmo 

Am¡a Ajm| H$mo Bg àH$ma Kw_m`m J`m hmo {H$ ZE 

Ajm| Ho$ {XH²$-AZwnmV 1, – 3, 0;  3, 1, 0;  0, 0, 1  

hm| &  3 

(I) {ÌÁ`m 3 dmbo Cg b§~-d¥Îmr` ~obZ H$m g_rH$aU kmV 

H$s{OE {OgH$m Aj q~Xþ (– 3, 2, 1) go JwµOaVm h¡, 

Am¡a {XH²$-AZwnmV 1, 2, 3 aIVm h¡ &  2 

MTE-05 
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5. {ZåZ{b{IV _| go H$m¡Z-go H$WZ gË`  h¢ AWdm H$m¡Z-go 

AgË`  ? AnZo CÎmam| Ho$ H$maU Xr{OE &  10 

(i) `{X , ,  {H$gr aoIm Ho$ {XH²$-AZwnmV h¢, Vmo  

2 + 2 + 2 = 1. 

(ii) y = mx + c {Ì{d_ g_{ï> _| EH$ aoIm H$mo {Zê${nV 

H$aVm h¡ &  

(iii) `{X {H$gr aoImIÊS> AB H$m aoIm L na àjon 0 h¡, Vmo 

AB, L _| h¡ &  

(iv) H$moB© ^r g_Vb {H$gr nadb`O H$mo EH$ nadb` _| 

à{VÀN>oX H$aVm h¡ &  

(v) `{X {H$gr b§~-d¥Îmr` e§Hw$ Ho$ VrZ nañna b§~ OZH$ 

h¢, Vmo BgH$m AÕ©erf© H$moU 








2

1
tan 1  hmoJm &  
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