
Lot-II   P. T. O. 

No. of Printed Pages : 16 MTE-04/MTE-05 

BACHELOR’S DEGREE PROGRAMME 
(B. D. P.) 

Term-End Examination 
December, 2020 

(Elective Course : Mathematics) 
MTE-04 : ELEMENTARY ALGEBRA 

& 
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Instruction :  

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 METE-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/MTE-05 

Lukrd mikf/ dk;ZØe (ch- Mh- ih-) 

l=kkar ijh{kk 

fnlEcj] 2020 
(,sfPNd ikB~;Øe % xf.kr) 

,e-Vh-bZ--04 % izkjafHkd chtxf.kr 

,oa 

,e-Vh-bZ--05 % oS'ysf"kd T;kfefr 

le; % 11
2
 ?k.Vs     vf/dre vad % 25 

Hkkfjrk % 70% 

fun sZ'k %  

1- tks Nk=k ,e-Vh-bZ-&04 vkSj ,e-Vh-bZ-&05 nksuksa 
ikB~;Øeksa ds fy, iathd`r gSa] nksuksa iz'u&i=kksa ds mÙkj 
vyx&vyx mÙkj iqfLrdkvksa esa viuk vuqØekad] 
ikB~;Øe dksM rFkk ikB~;Øe uke lkiQ&lkiQ fy[kdj 
nsaA 

2- tks Nk=k ,e-Vh-bZ-&04 ;k ,e-Vh-bZ-&05 fdlh ,d ds 
fy, iathd`r gSa] vius mlh iz'u&i=k ds mÙkj 
mÙkj&iqfLrdk esa viuk vuqØekad] ikB~;Øe dksM rFkk 
ikB~;Øe uke lkiQ&lkiQ fy[kdj nsaA 
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      MTE-04 

BACHELOR’S DEGREE PROGRAMME 

(B. D. P.) 

Term-End Examination 

December, 2020 

MTE-04 : ELEMENTARY ALGEBRA 

Time : 11
2
 Hours    Maximum Marks : 25 

Weightage : 70% 

Note : Question No. 5 is compulsory. Do any three 

questions from Question No. 1 to 4. Use of 

calculators is not allowed. 

1. (a) Suppose z is a complex number with 

imaginary part 159, and m a positive 

integer such that :  

3z i
z m

=
+

, 

find the value(s) of m. 2 
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(b) A simple macroeconomic model is given by : 

 Y = C + I + G , C 20 0.7 Yd= + , I = 15 + 0.1 Y, 

Y Y Td = − , T = 5 + 0.3 Y, G = 20. 

Eliminate G, T and Yd from these 

equations to reduce the system above to  
3 equations in 3 unknowns. 3 

2. (a) Find the equation whose roots exceed by  
5
2

 the corresponding roots of the  

equation : 2 

3 3 0
5 5
xx − − = . 

(b) Solve the equation given by : 2 

15 2 11 10
11 3 17 16 0
7 14 13

x
x

x

−
− =
−

  

(c) Prove that if A and B are subsets of a 

universal set U, then A B B Ac c⊆ ⇒ ⊆ . 1 

3. (a) Suppose a, b, c and d are positive real 

numbers. Prove that : 21
2
 

1 1 1 1( ) 10a b c d
a b c d

 + + + + + + > 
 

. 
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(b) For any three sets A, B and C, check 
whether or not : 21

2
 

(i) (A B) C (A C) (B C)× ∪ = ∪ × ∪   

(ii) (A B) C A (B C)∩ ∪ = ∩ ∪   

4. (a) Apply De Moivre’s theorem to find all the 

4th roots of (–16i). Also plot them in an 
Argand diagram. 3 

(b) Three people go to a stationer’s shop. Asha 
spends ` 150, Abha spends ` 202 and Vipin 
spends ` 256 to buy pens, pencils and 
rulers. Asha buys 5 pens, 10 pencils and 
1 ruler. Abha buys 6 pens, 11 pencils and 
2 rulers. Vipin buys 7 pens, 13 pencils and 
3 rulers. 

Write down the situation above as a matrix 
equation. 2 

5. Which of the following statements are true, and 

which are false ? Give a short proof or a 
counter-example (wherever appropriate) to 
justify your answer : 10 

(i) For any two subsets A and B of a universal 
set X, A B A∩ = φ⇒ = φ  and B = φ . 
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(ii) If a polynomial with coefficients in R has 
complex roots, then its degree must be 
even. 

(iii) The converse of the statement, ‘If Amina 
goes to Delhi, then an isosceles triangle 
has three equal sides’ is ‘If an isosceles 
triangle does not have three equal sides, 
then Amina goes to Delhi’. 

(iv) 1 1

2 2

Arg ( )Arg
Arg ( )

z z
z z

 
= 

 
, where 1 2, \ {0}∈z z C , 

2Arg ( ) 0z ≠ . 

(v) If a linear system of equations can be 
solved by Cramer’s rule, then it cannot be 
solved by the Gaussian elimination 
method. 
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      MTE-04 

Lukrd mikf/ dk;ZØe (ch- Mh- ih-) 

l=kkar ijh{kk 

fnlEcj] 2020 
,e-Vh-bZ--04 % izkjafHkd chtxf.kr 

le; % 11
2
 ?k.Vs     vf/dre vad % 25 

Hkkfjrk % 70% 

uk sV % iz'u la- 5 djuk t:jh gSA iz'u la- 1 ls 4 esa ls 
dksbZ rhu iz'u gy dhft,A dSYdqysVjksa ds iz;ksx 
dh vuqefr ugha gSA 

 

1- (d)  eku yhft, z vf/dfYir Hkkx 159 okyh ,d 

lfEeJ la[;k gS] vkSj m ,d ,slk /u iw.kk±d 

gS fd % 

3z i
z m

=
+

, 

 m dk@ds eku Kkr dhft,A 2 

([k)  ,d ljy lef"V vFkZ'kkL=k ekWMy dks fuEu 

}kjk fn;k x;k gS % 
                Y = C + I + G , C 20 0.7 Yd= + , I = 15 + 0.1 Y, 

Y Y Td = − , T = 5 + 0.3 Y, G = 20 
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 bu lehdj.kksa ls G, T vkSj Yd dk fujkdj.k 

djds] mi;qZDr fudk; dks 3 vKkrksa okys 

3 lehdj.kksa esa lekuhr dhft,A 3 

2- (d)  og lehdj.k Kkr dhft, ftlds ewy 

lehdj.k 3 3 0
5 5
xx − − =  ds laxr ewyksa ls  

5
2
 vf/d gksaA 2 

([k)  
15 2 11 10
11 3 17 16 0
7 14 13

x
x

x

−
− =
−

 

 }kjk fn, x, lehdj.k dks gy dhft,A 2 

(x)  fl¼ dhft, fd ;fn A vkSj B le"Vh; 

leqPp; U ds mileqPp; gSa] rks 

A B B Ac c⊆ ⇒ ⊆ A 1 

3- (d)  eku yhft, a, b, c vkSj d okLrfod /u 

la[;k,¡ gSaA fl¼ dhft, fd % 21
2
 

1 1 1 1( ) 10a b c d
a b c d

 + + + + + + > 
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([k)  fdUgha rhu leqPp;ksa A, B vkSj C ds fy, 

tk¡p dhft, fd % 21
2
 

 (i) (A B) C (A C) (B C)× ∪ = ∪ × ∪   

 (ii) (A B) C A (B C)∩ ∪ = ∩ ∪   

 gSa ;k ughaA 

4- (d)  (–16i) ds lHkh pkSFks ewy Kkr djus ds fy, n 

eqvkoz izes; dk iz;ksx dhft,A mudks ,d 

vkjxka vkjs[k esa vkysf[kr Hkh dhft,A 3 

([k)  rhu O;fDr ys[ku&lkexzh foØsrk dh nqdku ij 

tkrs gSaA isu] isafly vkSj Ldsy [kjhnus ds fy, 

vk'kk ` 150 [kpZ djrh gS] vkHkk ` 202 [kpZ 

djrh gS vkSj fofiu ` 256 [kpZ djrk gSA 

vk'kk 5 isu] 10 isafly vkSj 1 Ldsy [kjhnrh 

gSA vkHkk 6 isu] 11 isafly vkSj 2 Ldsy 

[kjhnrh gSA fofiu 7 isu] 13 isafly vkSj 

3 Ldsy [kjhnrk gSA 

 mi;qZDr fLFkfr dks ,d vkO;wg lehdj.k ds 

:i esa fyf[k,A 2 

5- fuEufyf[kr esa ls dkSu&ls dFku lR; gSa vkSj dkSu&ls 

vlR; \ vius mÙkj dh iqf"V djus ds fy,] tgk¡ Hkh 
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mi;qDr gks] ,d y?kq miifÙk ;k ,d izfr&mnkgj.k 

nhft,A    10 

(i) le"Vh; leqPp; X ds fdUgha Hkh nks 

mileqPp;ksa A vkSj B ds fy, 

A B A∩ = φ⇒ = φ vkSj B = φ A 

(ii) ;fn R esa xq.kkad okys fdlh cgqin ds lfEeJ 

ewy gSa] rks bldh ?kkr le gksxhA 

(iii) dFku ^;fn vehuk fnYyh tkrh gS] rks ,d 

lef}ckgq f=kHkqt esa rhuksa Hkqtk,¡ cjkcj gksrh gSaA* 

dk foykse ^;fn ,d lef}ckgq f=kHkqt esa rhuksa 

Hkqtk,¡ cjkcj ugha gSa] rks vehuk fnYyh tkrh gSA* 

gSA 

(iv) 1 1

2 2

Arg ( )Arg
Arg ( )

z z
z z

 
= 

 
, tgk¡ 1 2, \ {0}∈z z C , 

2Arg ( ) 0z ≠  gSA 

(v) ;fn ,d jSf[kd lehdj.k fudk; dks Øsej 

fu;e ls gy fd;k tk ldrk gS] rks ;g xkmlh; 

fujkdj.k fof/ ls gy ugha fd;k tk ldrkA 
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      MTE-05 

BACHELOR’S DEGREE PROGRAMME 
(B. D. P.) 

Term-End Examination 
December, 2020 

MTE-05 : ANALYTICAL GEOMETRY 

Time : 11
2
 Hours    Maximum Marks : 25 

Weightage : 70% 

Note : Question No. 1 is compulsory. Answer any 

three questions from Question No. 2 to 5. 

Use of calculators is not allowed. 

1. Which of the following statements are true and 
which are false ? Justify your answers : 10 

(i) The polar equation 2 2 2(9 cos 4 sin ) 36r θ+ θ =  

represents an ellipse. 

(ii) The line 
2
x y z= =  lies in the plane 

0
2
x y z+ + = . 
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(iii) 2 2 22x y z xy− − = , has only one set of 

mutually perpendicular generators. 

(iv) Every section of a hyperboloid is a 
hyperbola. 

(v) Every cylinder has a circle as a base. 

2. (a) Derive the condition under which the plane 

ux vy wz p+ + =  is a tangent to the conicoid 

2 2 2ax by z+ = . 3 

(b) Check whether the lines 4x = , 3z =  and 
1 1

2 3
x zy− − −

= =  are perpendicular or not.  

Further, give the equation of a line parallel 
to x y= , 3z = . 2 

3. (a) Do the equations 2 2 2( 2 4, 0)x y z y y+ + − = =  

and 2 2 4x z+ =  represent the same 
geometrical object in three-dimensional 
space ? Justify your answer. 2 

(b) Give an example for each of the following, 
with justification : 3 

(i) The equation of a curve which is 
symmetric with respect to the origin. 
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(ii) The equation of an ellipse passing 
through the origin, and the equation of 
the normal to it at the origin. 

4. (a) Find the equation of the plane passing 

through the points (1, 2, 1), (0, 0, 1) and  
(1, –1, 3). 2 

(b) Consider the conic represented by 
2 24 ( 2 ) 9x y+ = . Now shift the origin to  

(1, –1) and then rotate the axes through 
3
π . 

What is the resultant equation ? What 
geometrical object does it represent ? 3 

5. (a) Find the eccentricity of the conic with a 

focus at (1, 2), a directrix as 1x y− =  and 

which passes through (3, 0). 2 

(b) Check whether or not the following 
equation represents a central conicoid : 

2 2 2 4 0x y z xy yz x− − + + + =   

If it is central, find its centre. Otherwise 
give the equation of a central conicoid, with 
justification. 3 
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      MET-05 

Lukrd mikf/ dk;ZØe (ch- Mh- ih-) 

l=kkar ijh{kk 

fnlEcj] 2020 

,e-Vh-bZ--05 % oS'ysf"kd T;kfefr 

le; % 11
2
 ?k.Vs     vf/dre vad % 25 

Hkkfjrk % 70% 

uk sV % iz'u la- 1 djuk vfuok;Z gSA iz'u la- 2 ls 5 esa 
ls fdUgha rhu iz'uksa ds mÙkj nhft,A dSYdqysVjksa 
ds iz;ksx dh vuqefr ugha gSA 

 

1- fuEufyf[kr dFkuksa esa ls dkSu&ls dFku lR; vkSj 

dkSu&ls vlR; gSa \ vius mÙkjksa dh iqf"V dhft, %  10 

(i) /zqoh; lehdj.k 2 2 2(9 cos 4 sin ) 36r θ+ θ =  ,d 

nh?kZo`Ùk dks fu:fir djrk gSA 

(ii) js[kk 
2
x y z= =  lery 0

2
x y z+ + =  esa fLFkr 

gSA 

(iii) 2 2 22x y z xy− − =  ds ijLij yac tudksa dk 

dsoy ,d gh leqPp; gSA 
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(iv) fdlh vfrijoy;t dk izR;sd ifjPNsn ,d 

vfrijoy; gksrk gSA 

(v) izR;sd csyu dk vk/kj ,d o`Ùk gksrk gSA 

2- (d)  og izfrca/ izkIr dhft, ftlds v/hu lery 

ux vy wz p+ + =  'kkadot 2 2 2ax by z+ =  ij 

Li'kZry gSA 3 

([k)  tk¡p dhft, fd js[kk,¡ 4x = , 3z =  vkSj 
1 1

2 3
x zy− − −

= =  yac gSa ;k ughaA vkxs] ,d 

js[kk dk lehdj.k nhft, tks x y= , 3z =  ds 

lekarj gksA 2 

3- (d)  D;k lehdj.k 2 2 2( 2 4, 0)x y z y y+ + − = =  

vkSj 2 2 4x z+ =  f=kfoeh; lef"V esa ,d gh 

T;kferh; vkd`fr dks fu:fir djrs gSa \ vius 

mÙkj dh iqf"V dhft,A 2 

([k)  fuEufyf[kr esa ls izR;sd ds fy,] iqf"V lfgr 

,d mnkgj.k nhft, % 3 

 (i) ,d oØ dk lehdj.k tks ewyfcUnq ds 

lkis{k lefer gksA 

 (ii) ewyfcUnq ls xqtjus okys ,d nh?kZo`Ùk dk 

lehdj.k vkSj ewyfcUnq ij blds vfHkyac 

dk lehdj.kA 
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4- (d)  fcUnqvksa (1] 2] 1)] (0] 0] 1) vkSj  

(1] &1] 3) ls xqtjus okys lery dk 

lehdj.k Kkr dhft,A 2 

([k)  2 24 ( 2 ) 9x y+ =  ls fu:fir 'kkado ij fopkj 

dhft,A vc ewyfcUnq dks (1] &1) ij 

LFkkukarfjr dhft, vkSj mlds ckn v{kksa dks 
3
π  

ds dks.k ls ?kqekb,A blls D;k lehdj.k izkIr 

gksrk gS \ ;g fdl T;kferh; vkd`fr dks 

fu:fir djrk gS \ 3 

5- (d)  ml 'kkado dh mRdsanzrk Kkr dhft, ftldh 

,d ukfHk (1] 2) ij gS] ,d fu;rk 1x y− =  

gS vkSj tks (3] 0) ls xqtjrk gSA 2 

([k)  tk¡p dhft, fd fuEufyf[kr lehdj.k ,d 

dsUnzh; 'kkadot dks fu:fir djrk gS ;k ugha % 
2 2 2 4 0x y z xy yz x− − + + + =  

 ;fn ;g dsUnzh; gS] rks bldk dsUnz Kkr 

dhft,A vU;Fkk] ,d dsUnzh; 'kkadot dk] 

iqf"V lfgr] lehdj.k nhft,A 3 
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