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 MTE-04  

BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

December, 2022 

 
 

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) Let 1, , 2 be the cube roots of unity. Show 

that (1 –  + 2) (1 +  – 2) = 4. 2 

(b) If sum of the lengths of the sides of a 

triangle is given, prove that the area is 

greatest when the triangle is equilateral. 3 

2. (a) Obtain the eighth roots of .i–3–  2 

(b) Let A, B and C be subsets of a set X. Prove 

that (B\A)  (C\A) = (B  C)\A. 3 
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3. (a) A concert hall has 400 seats. These seats 

are divided into two sections A and B. The 

cost of a ticket in section A is < 155 and 

that in section B is < 105. Assuming that 

all the seats are occupied, determine the 

number of seats allocated to each section so 

as to get a daily revenue of < 50,000. 3 

(b) Let A = {x  Z |x is a multiple of 3} and 

  B = Q  {– 5, – 4, – 3, ..., 8, 9, 10}. 

 Represent B by the listing method and  

(ℕ\B)  A by property method.  2 

4. (a) Can the following system of equations be 

solved by Cramer’s rule ? If yes, apply the 

Cramer’s rule to solve it. Otherwise solve 

the system of equations by Gauss’ 

Elimination method : 3 

 x – 3y + 2z = 7 

 x – y + z = 4 

 x – 5 = y – 2z 

(b) If z = – 1 + i, then find Arg 








z

1
. 2 
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5. Which of the following statements are True and 

which are False ? Justify your answers with a 

short proof or a counter-example, wherever 

appropriate.  10 

(a) If A is an n  n real matrix, then  

|A| = |A–1|. 

(b) Every polynomial of degree n with real 

coefficients has at least n real roots. 

(c) If A and B are subsets of a universal set X, 

then we must have |A  B| = |B  A|, 

where |A| denotes number of elements in A. 

(d) Let Z  C, Z  0, then Z/
–
Z  is always real. 

(e) Any set of two linear equations in two 

variables has a unique solution. 
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 E_.Q>r.B©.-04  

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

{Xgå~a, 2022 

 

EopÀN>H$ nmR>çH«$_ : J{UV 
E_.Q>r.B©.-04 : àma§{^H$ ~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$) _mZ br{OE 1, , 2 BH$mB© Ho$ KZ_yb h¢ & {XImBE 

{H$ (1 –  + 2) (1 +  – 2) = 4. 2 

(I) `{X {H$gr {Ì^wO H$s ^wOmAm| H$s bå~mB`m| H$m 

`moJ\$b {X`m J`m hmo, Vmo {gÕ H$s{OE {H$ CgH$m 

joÌ\$b V~ A{YH$V_ hmoJm O~ dh EH$ g_~mhþ 

{Ì^wO hmo & 3 

2. (H$) i–3–  Ho$ AmR>d| _yb àmá H$s{OE & 2 

(I) _mZ br{OE A, B Am¡a C g_wƒ` X Ho$ Cng_wƒ` h¢ & 

{gÕ H$s{OE {H$ (B\A)  (C\A) = (B  C)\A. 3 
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3. (H$) {H$gr g§JrV-g_mamoh Ho$ hm°b _| 400 grQ>| h¢ & `o grQ>§o 

Xmo ^mJm| A Am¡a B _| {d^m{OV H$s JB© h¢ & ^mJ A _| 

{Q>H$Q> H$s bmJV < 155 h¡ VWm ^mJ B _| `h bmJV 

< 105 h¡ & `h _mZVo hþE {H$ g^r grQ>| ^ar hþB© h¢, 

< 50,000 H$s X¡{ZH$ Am` àmá H$aZo Ho$ {bE, àË`oH$ 

^mJ _| Am~§{Q>V grQ>m| H$s g§»`m {ZYm©[aV H$s{OE & 3 

(I) _mZ br{OE 

  A = {x  Z |x, 3 H$m JwUO h¡}  Am¡a 

  B = Q  {– 5, – 4, – 3, ..., 8, 9, 10}. 

 B H$mo gyMr {d{Y go Am¡a (ℕ\B)  A H$mo JwU {d{Y 

go {Zê${nV H$s{OE & 2 

4. (H$) Š`m {ZåZ{b{IV g_rH$aU {ZH$m` H$mo H«o$_a {Z`_ go 

hb {H$`m Om gH$Vm h¡ ? `{X hm±, Vmo H«o$_a {Z`_ H$m 

à`moJ H$aHo$ hb H$s{OE & AÝ`Wm JmCgr`  {ZamH$aU 

{d{Y go g_rH$aU {ZH$m` H$mo hb H$s{OE : 3 

 x – 3y + 2z = 7 

 x – y + z = 4 

 x – 5 = y – 2z 

(I) `{X z = – 1 + i  h¡, Vmo Arg 








z

1  kmV H$s{OE & 2 
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5. {ZåZ{b{IV _| go H$m¡Z-go H$WZ gË`  h¢ Am¡a H$m¡Z-go  
AgË` ? Ohm± Cn`wº$ hmo, EH$ bKw Cnn{Îm `m EH$ 
àË`wXmhaU Ho$ gmW AnZo CÎmam| H$s nw{ï> H$s{OE &  10 

(H$) `{X A EH$ n  n dmñV{dH$ Amì`yh h¡, V~  

|A| = |A–1| hmoJm &  

(I) H$mo{Q> n Am¡a dmñV{dH$ JwUm§H$ dmbo àË`oH$ ~hþnX Ho$  

H$_-go-H$_ n dmñV{dH$ _yb hmoVo h¢ & 

(J) `{X A Am¡a B EH$ g_îQ>r` g_wƒ` X Ho$ Cng_wƒ` 

h¢, Vmo |A  B| = |B  A| hmoJm, Ohm± |A|, 

g_wƒ` A Ho$ Ad`dm| H$s g§»`m h¡ & 

(K) _mZ br{OE Z  C, Z  0, V~ Z/
–
Z  h_oem dmñV{dH$ 

hmoJm & 

(L>) {H$Ýht Xmo Mam| dmbo Xmo a¡{IH$ g_rH$aUm| Ho$ {bE EH$ 

A{ÛVr` hb hmoVm h¡ & 
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 MTE-05  

BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

December, 2022 

 

ELECTIVE COURSE : MATHEMATICS 

MTE-05 : ANALYTICAL GEOMETRY 

Time : 1
2

1
 hours Maximum Marks : 25 

  (Weightage : 70%) 

Note :  Question no. 1 is compulsory. Answer any three 

questions from questions no. 2 to 5. Use of 

calculators is not allowed. 

1. Which of the following statements are True and 

which are False ? Justify your answer.  10 

(a) The equation r = cos  represents a circle in 

polar coordinates. 

(b) A conic has a unique directrix.  

(c) Every planar section of a hyperboloid is an 

ellipse.  

MTE-05 
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(d) There exists a unique plane passing 

through any three given points. 

(e) The equation of the line passing through  

(4, 0, 0) and parallel to the z-axis is  

x – 4 = y = z. 

2. (a) Show that the point (2, 1, 0) is equidistant 

from the line 
2

3–x
 = 

1

1y 
, z = 0 and the 

plane 2x + y = 0. 3 

(b) Find the new equation obtained from  

  x2 + y2 + 4x – 2y + 4 = 0  

 after shifting the origin to (– 2, 1) and then 

rotating the axes through 45. 2 

3. (a) Find the centre and the radius of the sphere  

 x2 + y2 + z2 – 8x + 4y + 8z – 45 = 0. 

 Hence, determine whether the point (1, – 2, 0) 

lies inside or outside the sphere.  2 

(b) Write the equation of a pair of straight lines 

through the points of intersection of  

x2 + y2 = 1 and x2 – y2 + 2xy – 3 = 0. 3 

4. (a) Find the equations of the tangent planes to 

the conicoid 7x2 – 3y2 – z2 + 21 = 0 which 

pass through the line 7x – 6y + 3 = 0, z = 3. 3 

(b) Find the equation of a parabola with focus 

(3, – 4) and directrix x + y = 2. 2  

MTE-05 
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5. (a) Reduce the equation  

     25x2 + 4y2 – z2 = 50x + 2z + 12 – 16y 

 to standard form. Hence, identify the object 

it represents. 3 

(b) If L1 and L2 are two parallel lines with 

direction cosines l1, m1, n1 and l2, m2, n2, 

respectively, then show that 

       (l1 – l2)2 + (m1 – m2)2 + (n1 – n2)2 

 is a positive constant.  2 

MTE-05 
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 E_.Q>r.B©.-05  

ñZmVH$ Cnm{Y H$m`©H«$_ 

(~r.S>r.nr.) 

gÌm§V narjm 

{Xgå~a, 2022 

 

EopÀN>H$ nmR>çH«$_ : 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§. 1 A{Zdm ©̀ h¡ & àíZ g§. 2 go 5 _| 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. {ZåZ{b{IV _| go H$m¡Z-go H$WZ gË`  h¢ Am¡a H$m¡Z-go 

AgË`  ? AnZo CÎmam| H$s nw{ï> H$s{OE &  10 

(H$) g_rH$aU r = cos  Y«wdr` {ZX©oem§H$m|$ _| EH$ d¥Îm H$mo 

{Zê${nV H$aVm h¡ & 

(I) EH$ em§H$d H$s Ho$db EH$ hr {Z`Vm hmoVr h¡ & 

(J) EH$ A{Vnadb`O H$m àË òH$ g_Vb à{VÀN>oX EH$ 

XrK©d¥Îm hmoVm h¡ & 

MTE-05 
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(K) {H$Ýht VrZ {XE hþE {~ÝXþAm| go Ho$db EH$ g_Vb 

JwµOaVm h¡ & 

(L>) (4, 0, 0) go JwµOaZo dmbr Am¡a z-Aj Ho$ g_m§Va aoIm 

H$m g_rH$aU x – 4 = y = z h¡ & 

2. (H$) {XImBE {H$ {~ÝXþ (2, 1, 0) aoIm 
2

3–x  = 
1

1y 
, 

z = 0 Am¡a g_Vb 2x + y = 0 go g_mZ Xÿar na h¡ & 3 

(I) _yb-{~ÝXþ H$mo (– 2, 1) na ñWmZm§V[aV H$aZo Ho$ ~mX 

Ajm| H$mo 45 go Kw_mZo na  

 x2 + y2 + 4x – 2y + 4 = 0  

 go àmßV Z`m g_rH$aU kmV H$s{OE &  2 

3. (H$) Jmobo x2 + y2 + z2 – 8x + 4y + 8z – 45 = 0 Ho$ 

H|$Ð Am¡a {ÌÁ`m kmV H$s{OE & Bg àH$ma, {ZYm©[aV 

H$s{OE {H$ {~ÝXþ (1, – 2, 0) Bg Jmobo Ho$ A§Xa h¡ `m 

~mha & 2 

(I) x2 + y2 = 1 Am¡a x2 – y2 + 2xy – 3 = 0 Ho$ 

à{VÀN>oX {~ÝXþAm| go JwµOaZo dmbo gab aoIm `w½_ H$m 

g_rH$aU {b{IE & 3 

4. (H$) em§H$dO 7x2 – 3y2 – z2 + 21 = 0 Ho$ CZ ñne© 

g_Vbm| Ho$ g_rH$aU kmV H$s{OE Omo aoIm  

7x – 6y + 3 = 0, z = 3 go JwµOaVo h¢ & 3 

(I) Zm{^ (3, – 4) Am¡a {Z`Vm x + y = 2 dmbo nadb` 

H$m g_rH$aU kmV H$s{OE & 2 

MTE-05 
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5. (H$) g_rH$aU  

     25x2 + 4y2 – z2 = 50x + 2z + 12 – 16y 

 H$mo _mZH$ ê$n _| g_mZrV H$s{OE & Bg àH$ma, 

BgHo$ Ûmam {Zê${nV AmH¥${V H$mo nhMm{ZE & 3 

(I) `{X L1 Am¡a L2 Xmo g_m§Va aoImE± h¢ {OZH$s 

{XŠH$moÁ`mE± H«$_e: l1, m1, n1 Am¡a l2, m2, n2 h¢, 

Vmo {XImBE {H$  

       (l1 – l2)2 + (m1 – m2)2 + (n1 – n2)2 

 EH$ YZmË_H$ AMa h¡ & 2 

   MTE-05 


