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/ Important Instruction 

(T.E. Exam.) (QPAB) 

 
New system i.e. Question Paper Cum Answer Booklet (QPAB) will be introduced in the 
coming Term End Examination. To get the candidates acquainted with the new system, 
now assignment answer is to be given in the specific space according to the instructions. 

Detail schedule for submission of assignment for the 

BDP Term End Examination December-2019 & June-2020 

1. Date of Publication : 14/02/2020 
2. Last date of Submission of answer script  by the student to the study 

centre 
: 07/03/2020 

3. Last date of Submission of marks by the examiner to the study centre : 08/04/2020 

4. Date of evaluated answer scripts distribution by the study centre to 
the students (Students are advised to check their assignment marks 
on  the evaluated answer scripts and marks lists in the study centre 
notice board. If there is any mismatch / any other problems of marks 
obtained and marks in the list, the students should report to their 
study centre Co-ordinator on spot for correction. The study centre is 
advised to send the corrected marks, if any, to the COE office within 
five days. No change / correction of assignment marks will be 
accepted after the said five days. 

 
 
 
 
 
 
 
 
: 18/04/2020 

5. Last date of submission of marks by the study centre to the 
Department of C.O.E. on or before 

 
: 20/04/2020 

 

Do Not Write Anything Here   



 QP Code : 20UA132SMT(I) 3 / 36 B.Sc.-AU-16140 

   

  

Group – A  

[ : 20 ] 

[ Full Marks : 20 ] 

 10  2 = 20 

Answer any two questions.  

1. a) i) 

7/1

22

3












i 1i . 5 

   Find 

7/1

22

3












i
, where 1i . 

 

  ii) 2ze , z  5 

   Solve 2ze , where z is a complex number. 

 b) i) 0234  dcxbxaxx  
 5 

   Find the condition that the roots of 0234  dcxbxaxx  will be in AP.  

  ii) 


















20

A

 

,   5 

   If 


















20

A  be an orthogonal matrix, find ,  and  .  

 c) i) mx
lx

L

cx

C

bx

B

ax

A













2222
...

a, b, c, ..., l 5 

   Show that the equation  

   mx
lx

L

cx

C

bx

B

ax

A













2222
...  

   where a, b, c, ..., l are real numbers all different, cannot have any imaginary 
root. 

  ii) A

dc
dc

ba
ba

dsdrcscr
dqdpcqcp
bsbrasar
bqbpaqap

D 

00
00

00
00

A

D  5 

   If A

dc
dc

ba
ba

dsdrcscr
dqdpcqcp
bsbrasar
bqbpaqap

D 

00
00

00
00

 

   then find the determinant A. Hence evaluate the value of the determinant D. 

 d) i) ))()((2

)()(

)()(

)()(
2

222

222

222

csbsass

ccscs

bsbbs

asasa









cbas 2 . 5 
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   Prove that   ))()((2

)()(

)()(

)()(
2

222

222

222

csbsass

ccscs

bsbbs

asasa









,  

   where cbas 2 . 
 
  

  ii) :f  𝕫 *  𝕫 

2

n
, n

2

1n
n

𝕫 *
f

 5 

   A function :f  𝕫 *  𝕫 is defined by  

         
2

n
,     when n is an even integer  

             
2

1n
, when n is an odd integer 

   If 𝕫 *
be the set of all non-negative integers, then is f injective and surjective. Give 

reasons for your answer. 

/ First Answer : 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

f ( n ) = 

f ( n ) = 
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/ Second Answer : 
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Group – B  

[ : 18 ] 

[ Full Marks : 18 ] 

  6  3 = 18 

Answer any three questions.  

2. i) 03  rqxx   ,,  

222

111


 , 

222

111


 , 

222

111




 














































222222222

111111111


 6 

  If  ,,  be the roots of 03  rqxx , find the equation whose roots are 

222

111


 , 

222

111


 , 

222

111


  and hence calculate the value of 














































222222222

111111111


.  

 

 ii) 
















102493
82462
30131
12100

 

fully reduced normal 

(rank)  6 

  Obtain the fully reduced normal form of the matrix 
















102493
82462
30131
12100

 and hence find 

the rank of the matrix.  

 iii)   

 ),({ ba  𝕫  𝕫 : }5|| ba   

 6 

  A relation   on the set of integers 𝕫 is defined by  ),({ ba  𝕫  𝕫 : }5|| ba . Is 

the relation   reflexive, symmetric and transitive ? Give reasons for your answer.  

 iv) S A, B, C

)()()( CABACBA  , C  S C (complement) 

 6 

  Define Cartesian product of two non-empty sets. Let A, B and C be three non-empty 

subsets of a set S. Show that )()()( CABACBA  , C   being the complement 

of C in S. 

 v) a b 

  1 zyx ,  

  bzyx  532 ,  

  254 bazyx  , 
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  i)  

ii)  

iii)  6 

  Find different rational values of a and b for which equations  

  1 zyx ,  

  bzyx  532 ,  

  254 bazyx  , 

  have   i) unique solution 
 ii) more than one solution 
 iii) no solution. 

 vi) characteristic R

Ra aa 2
 R characteristic 2

 6 

  Define characteristic of a ring. If in a ring R, with more than one element, aa 2  for 

Ra , then show that characteristic of R is 2. Is this ring commutative ? Give 

reason for your answer. 

/ First Answer : 
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/ Second Answer : 
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/ Third Answer : 
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Group – C  

[ : 12 ] 

[ Full Marks : 12 ] 

 3  4 = 12 

Answer any four questions.  

3. i) 5S
 









45213
54321

 
 3 

  Find the order of the permutation group 







45213
54321

 in the group 5S . 

 ii)  3 

  Give an example of a non-cyclic group having all proper subgroups are cyclic 
subgroups. 

 iii) F 022 ba  a = b a = –b ),( Fba  . 3 

  In a field F if 022 ba , then show that either a = b or a = –b ),( Fba  . 

 iv) 024  rqxpxx

0278 23  qp  0122  rp . 3 

  If the equation 024  rqxpxx  has three equal roots then show that 

0278 23  qp  and 0122  rp . 

 v)  (subfield)  3 

  Show that the field  of rational numbers has no proper subfield. 

 vi) G a, b 333)( baab   }:{ 3 GxxH  , 

G  3 

  In a group G, 333)( baab   Gba  , . Show that }:{ 3 GxxH   is a subgroup       

of G. 

 vii) 02953 234  xxxx  32    3 

  Solve the equation 02953 234  xxxx , if 32   is one root. 

 viii) f : A  B A P, Q. 

)()()( QfPfQPf  . 3 

  If f : A  B be a mapping and P, Q be two non-empty subsets of A, then show that 
)()()( QfPfQPf  . 

/ First Answer : 
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/ Second Answer : 
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/ Third Answer : 

/ Fourth Answer : 



 QP Code : 20UA132SMT(I) 21 / 36 B.Sc.-AU-16140 

   

Group – D 

[ : 50 ] 

[ Full Marks : 50 ] 

4.  10  2 = 20 

 Answer any two questions:  

 a) i) 02 22  byhxyax

0222 22  cfygxbyhxyax  

)()( 22 bafgfgh    5 

   Show that one of the bisectors of the angles between the pair of straight lines 

02 22  byhxyax  will pass through the point of intersection of the two 

straight lines 0222 22  cfygxbyhxyax if )()( 22 bafgfgh  . 

  ii) 1
2

2

2

2


b

y

a

x

 

(pole)

22226262 )( yxbabxay  . 5 

   Prove that the locus of the poles of normal chords of the hyperbola 1
2

2

2

2


b

y

a

x
 

is the curve 22226262 )( yxbabxay  . 

 b) i) 1
2

2

2

2


b

y

a

x

 

1
2

2

2

2




yx

 

2
2

2

2

2




ba
. 5 

   If the points of intersection of the ellipses 1
2

2

2

2


b

y

a

x
 and 1

2

2

2

2




yx
 be the 

ends of the conjugate diameters of the former, then prove that 2
2

2

2

2




ba
. 

  ii)  5 

   Find the equation of the sphere touching the three coordinate planes. 

c) i) 

 5 

  If the diagonals of a quadrilateral bisect one another then prove, by using vector 
method, that the figure is a parallelogram. 

  ii) )3,2,1( A , )4,6,16(B , )3,1,1( C  )7,9,4(D  AB CD

 5 

   Calculate, by vector method, the shortest distance between the two straight lines 

AB and CD where the four points are )3,2,1( A , )4,6,16(B , )3,1,1( C  and 

)7,9,4(D . 

d) i) 

 ,,,

][][][][


    5 
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  Show that the four points whose position vectors 

 ,,,  are coplanar if and 

only if ][][][][


  . 

 ii) 

r  


 barrk , 0k . 5 

  Solve the following vector equation for 

r , 


 barrk , 0k . 

/ First Answer : 
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/ Second Answer :  
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5.   6  3 = 18 

 Answer any three questions :  

 a) 0802060246 22  yxyxyx

6 

  Reduce the equation 0802060246 22  yxyxyx  to canonical form and 

classify the conic represented. Find the equation of its axes.  

 b) 

 6 

  Using vector method, find the distance of a corner point of a unit cube from the 
diagonal not passing through it. 

 c) 02 22  byhxyax  pyx   sincos  

 2cos212sin22cos21 




bha
. 6 

  If the straight lines 02 22  byhxyax  from an equilateral triangle with the 

straight line pyx   sincos , then show that 
 2cos212sin22cos21 




bha
. 

 d) direction 0 cnbmal  0 hlmgnlfmn  

 

i) 0 chbgaf
 

ii) 0
c

h

b

g

a

f
. 6 

  Show that if the straight lines whose direction cosines are given by 0 cnbmal  

and 0 hlmgnlfmn  be  

i) parallel, then one of the relations 0 chbgaf  is true 

ii) perpendicular then 0
c

h

b

g

a

f
. 

 e) 1 zyx  04864222  zyxzyx  

22  zy  6 

  Lines are drawn through the origin to meet the circle in which the plane 1 zyx  

cuts the sphere 04864222  zyxzyx . Show that they meet the sphere 

again at points on the plane 22  zy . 

 f) zyxzyx 202   54320432  zyxzyx  

(line of shortest distance) 

6 

  Find the magnitude and the equation of the line of shortest distance between the 

lines zyxzyx 202   and 54320432  zyxzyx . 
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/First Answer :  
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/ Second Answer : 
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/Third Answer :  
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6.   3  4 = 12 

 Answer any four questions (each within page):  

 a) k 025436 22  yxykxyx   3 

  Find the value of k, for which 025436 22  yxykxyx  represents a pair of 

straight lines. 

 b) cos83
14


r  3

2
. 3 

  Find the points on the conic cos83
14


r

 whose vectorial angle is 
3

2
. 

 c) cos4r  3 

  Find the polar coordinates of the centre of the circle cos4r . 

 d) 


 kji  


 kji   3 

  Find the unit vector perpendicular to 


 kji  and 


 kji . 

 e) 
2

2

3

3

1

1









 zyx

 
5543  zyx  

 3 

  Find the point of intersection of the straight line 
2

2

3

3

1

1









 zyx  and the plane 

5543  zyx . 

 f) 


 kji 743  )1,3,2(   3 

  Find the equation of a plane passing through the point )1,3,2(   and is 

perpendicular to the vector 


 kji 743 .  

 g) 


 ji 32  


 kji 72   3 

  Determine the area of the parallelogram formed by two vectors 


 ji 32  and 


 kji 72 . 

 h) ),1(
2


 
),2(    3 

  Find the polar equation of the straight line joining the two points ),1(
2
  and ),2(  . 

/ First Answer : 
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/ Second Answer : 
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/ Third Answer : 

 

 

 

 

 

 

 

 

 

 

 

 

 

/ Fourth Answer : 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


