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BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

June, 2023 

(Elective Course : Mathematics) 

MTE-04 : ELEMENTARY ALGEBRA 

& 

MTE-05 : ANALYTICAL GEOMETRY 

Time : 3 Hours    Maximum Marks : 50 

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 

(BDP) 

Term-End Examination 

June, 2023 

MTE-04 : ELEMENTARY ALGEBRA 

Time : 1
1

2
 Hours    Maximum Marks : 25 

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

questions from Questions No. 1 to 4. Use of 

calculator is not allowed. 

1. (a) Evaluate the determinant  

∆ = 

2

2

2

1

1

1

  
 
  

   

 , where   is one of the 

imaginary cube roots of unity. 2 

(b) Find the roots of the polynomial equation 

3 23 6 8 0x x x     given that its roots 

are in Arithmetic Progression. 3 
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2. (a) Describe the following set by listing 

method : 1 

S { | 1 30x x   , 2 and 3 divides x, 5 does  

not divide x}. 

(b) If, for two sets A and B : 

A × B = {(– 1, 4), (3, 6), (2, 4), (– 1, 5), (2, 6),  

               (– 1, 6), (3, 5), (3, 4), (2, 5)}. 

Find A and B. Also, write B × A. 2 

(c) Find the greatest value of 3 2(5 7 ) (8 3 )x x   

for 1 3x   . 2 

3. (a) Find the complex cube roots of 3 and plot 

them in the Argand plane. 3 

(b) Find the values of a for which the following 

system of equations has infinitely many 

solutions : 2 

6 2 12x y    

3 6x ay  . 

4. (a) An athlete needs 12 units of vitamins and 

10 units of minerals in his daily diet. He 

takes two kinds of foods F1 and F2. It is 

known that F1 has 3 units of vitamins and 

2 units of minerals per gram and F2 has 2 

units of vitamins and 2 units of minerals 

per gram. Find the number of grams of F1 

and F2 to be taken by the althlete to meet 

his needs. 3 
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(b) Let U {1, 2, 3, 4,5, 6, 7,8} , A {1, 2, 4, 5, 6} , 

B {2, 4, 6, 7,8} . Check the De Morgan’s 

laws for A and B. 2 

5. Which of the following statements are true and 

which are false ? Justify your answer with a 

short proof or a counter-example : 2×5=10 

(i) If z is a complex number such that 

2Re ( ) 0z  , then Re ( ) 0z  . 

(ii) If   and   are the roots of the equation 

2 0x bx c   , then the value of 

( 1) ( 1)     is 1c  . 

(iii) There is a unique x such that 
1

1

x

x

 
  

 is 

non-singular. 

(iv) For any square matrix A [ ]ija , if | A | 0 , 

then 0ija   for all iji . 

(v) System of equations : 

2x y    

2 2 10x y    

x y    

is consistent. 
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1
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3 23 6 8 0x x x   

]
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 S { | 1 30x x   ] x

] ] x }

A B

 A × B = {(– 1, 4), (3, 6), (2, 4), (– 1, 5), 

                (2, 6), (– 1, 6), (3, 5), (3, 4), (2, 5)}. 

] A B B A

1 3x   3 2(5 7 ) (8 3 )x x 

a

6 2 12x y    

3 6x ay   

1F

2F 1F

2F
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1F 2F

U {1, 2,3, 4,5, 6, 7,8} ]

A {1, 2, 4, 5, 6} ] B {2, 4, 6, 7,8}  A

B

2×5=10

(i) z

2Re ( ) 0z  ] Re ( ) 0z 

(ii)   2 0x bx c  

] ( 1) ( 1)    1c   

(iii) x  R

1

1

x

x

 
  

 

(iv) A [ ]ija ]

| A | 0 ] iji ] 0ija 

(v)

2x y    
2 2 10x y   

x y    
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      MTE-05 

BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

June, 2023 

MTE-05 : ANALYTICAL GEOMETRY 

Time : 1
1

2
 Hours    Maximum Marks : 25 

Note : Question No. 1 is compulsory. Answer any 

three questions from Question Nos. 2 to 5. 

Use of calculator is not allowed. 

1. Which of the following statements are true and 

which are false ? Justify your answers : 10 

(i) The direction ratios of 
1 1 2

2 3 4

x y z  
   

are 1,1, 2  . 
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(ii) The equation ,x y y z   represents a 

plane. 

(iii) Any line which is not parallel to the 

directrix of a parabola cuts the parabola at 

precisely two points. 

(iv) If a curve is symmetric about the x-axis, 

then it is symmetric about the y-axis. 

(v) The projection of the line segment joining 

(1, 2, – 1) and (4, 1, 0) on the x-axis is 3. 

2. (a) Reduce the conic : 

2 2 1 0x y xy x y        

to standard form. Hence find its 

eccentricity. 3 

(b) Find the equation of the plane passing 

through the line of intersection of the 

planes 2 3 4x y z    and 2x y z    

and which is perpendicular to the plane 

2 3 3x y z   . 2 

3. (a) Find the equations of the spheres that 

passes through 2 2 2 4x y z   , 
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2 3x y z    and touch the plane 

3 4 10x y  . 3 

(b) Find the equation of the cone with vertex 

at the origin and the base curve 

2( 3) 1z x   , 2 0y   . 2 

4. (a) Find the equation of a line which makes an 

angle of 
2

3

 
 
 

 with the line 1 0y x   . 2 

(b) Does there exist a plane which is tangent 

to the conicoid 2 2 2 1x y z    and passes 

through 2x y z   , 1x y z    ? If yes, 

find the equation of the plane. If no, give 

reasons in support of your answer. 3 

5. (a) Check whether the conicoid : 

 2 2 28 8 4 4 3x y z xy yz x        

  3 3 3 0y z    

is central or not. If it is central, then find 

its centre. Otherwise, give the equation of 
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a central conicoid with centre different 

from the origin. 3 

(b) Let 
3

2
 be the eccentricity of a conic. What 

kind of conic is it ? Further, if (2, 0) is a 

focus and 0x y   the corresponding 

directrix, then what will its equation be ? 2 
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2

 

10 

(i)
1 1 2

2 3 4

x y z  
 

1,1, 2 
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(ii) ,x y y z 

 

(iii)

]

 

(iv)  -x ]

-y

(v)  ] ] ] ]

-x  

2 2 1 0x y xy x y     

]

2 3 4x y z   2x y z  

2 3 3x y z  
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2 2 2 4x y z   ] 2 3x y z  

3 4 10x y 

2( 3) 1z x   ] 2 0y  

1 0y x  
2

3

 
 
 

2 2 2 1x y z  

2x y z   ] 1x y z  

]
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 2 2 28 8 4 4 3x y z xy yz x       

  3 3 3 0y z    

]

]

3

2

]

] 0x y 

]

2 
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