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UNIVERSITY OF NORTH BENGAL 
B.Sc. Honours 6th Semester Examination, 2022 

DSE-P4-MATHEMATICS 
Time Allotted: 2 Hours Full Marks: 60 

The figures in the margin indicate full marks. 
All symbols are of usual significance. 

 The question paper contains DSE4A and DSE4B.  Candidates are required 
to answer any one from the two courses and  

they should mention it clearly on the Answer Book. 

 DSE4A
DIFFERENTIAL GEOMETRY 

 GROUP-A 
 Answer any four questions from the following  3×4 = 12

1. For the curve )2,3,3( 32 uuur  , show that radius of curvature 22 )21(
2
3 uR � . 

  
2. Find the equation to the developable surface which has the helix uax cos , 

cuzuay   ,sin  for its edge of regression. 
  

3. Find the length of the curve given as the intersection of the surfaces 

 )cosh(,12

2

2

2
azax

b
y

a
x   �  

from the point  (a, 0, 0)  to  ),,( zyx . 
  
4. Prove that the geodesic curvature vector of a curve is orthogonal to the given curve. 
  
5. If the nth derivative of rr  with respect to s is given by bcnbtar nnn

n
rrrr �� )( , prove 

that nnnn ckabb W��� �1 . 
  
6. Prove that the curve given by uazuuayuax cos,cossin,sin2     lies on a 

sphere. 
  

 GROUP-B 
 Answer any four questions from the following  6×4 = 24

7.   Show that a curve is a helix if and only if the curvature and torsion of that curve are in 
constant ratio. 

6
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8.   If the tangent and binormal at any point on a curve make angles T and I respectively 

with a fixed direction, then prove that  WI
T

I
T k

d
d � ºsin

sin . 

6

  
9.  (a) Prove that the asymptotic lines are orthogonal iff the surface is minimal. 3

(b) Show that the parametric curve on a surface ),sin,cos(),( vvuvuvur   are 
asymptotic line. 

3

  
10.   Find the parametric direction and angle between parametric curves. 3+3

  
11.(a) Find the equation of the tangent plane and normal to the surface 4 xyz  at the point 

(1, 2, 2). 
3

(b) Prove that the surface 2)( czxy �  is developable. 3

  
12.(a) Define first fundamental form. 1

(b) Show that, if T is the angle at the point ),( vu  between the two directions given by 

02 22  �� dvRdvduQduP  ;  then 
GPFQER

PRQH
��

� 
2

)(2tan
212

T . 

5

  

 GROUP-C 
 Answer any two questions from the following  12×2 = 24

13. Prove that for any curve: 
(i) 0 ��º� rr  

(ii) 2N� º� rr  
(iii) NN � ���º�� rr  

(iv) NN �� �º 3vrr  

(v) )( 23 NWNNN ���� �º�� vrr  

(vi) 2232 WNNWWNNNNN ��������� �º��� vrr  

2+2+2+
2+2+2

  
14.(a) State and prove Serret-Frenet formulae. 6

(b) Find the arc-length parametrization for each of the following curves:

0,ˆsin4ˆcos4)( �� tjtittrr    and   3,)2,42,3()( ��� tttttrr  
3+3

  
15.(a) Show that the parametric curves are orthogonal on the surface

 })log{,sin,cos( 22 D�� uuavuvur  

6

(b) Find the Principal direction and Principal curvature on a point of the surface 
 uvzvubyvuax  � � ,)(,)(  

6
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16.(a) Find the involute and evolute of a circular helix. 3+3
(b) Show that the curves constant � vu  are geodesic on a surface with the metric 

 2222 )1(2)1( dvvdudvuvduu ����  

6

  

 DSE4B
THEORY OF EQUATIONS 

 GROUP-A 
 Answer any four questions from the following  3×4 = 12

1. Apply Descartes’ rule of signs to find the nature of the roots of the equation 
0124  ��� xxx . 

3

  
2. If D, E, J  be the roots of the equation 033 23  ��� xxx , find the value of D

1∑ . 3
  

3. Express the polynomial 228 3 �� xx  as a polynomial in 12 �x . 3
  
4. Find the remainder when 134710 ���� xxxx  is divided by 12 �x . 3
  
5. Form a cubic equation with real coefficients whose two of the roots are 1 and i��1 . 3
  
6. If D, E, J  be the roots of the equation 023  �� xx , then find the equation whose 

roots are 3,3,3 ��� JED . 
3

  

 GROUP-B 
 Answer any four questions from the following  6×4 = 24

7.   Find the range of values of k for which the equation 04826 24  ��� kxxx  has four 
unequal roots. 

6

  
8.   Calculate Sturm’s function and locate the position of real roots of the equation 

05224  ��� xxx . 
6

  

9.   If D, E  are the roots of the equation 0422  �� tt  and m is a positive integer, then 

prove that 
3

2cos2 1 SED mmmm � � . 

6

  

10.(a) Prove that the equation )1()1( 44 � � xax  is a reciprocal equation if 1�a  and solve 
it if 2� a . 

4

(b) If qpxx �� 33  has a factor of the form 2)( D�x , show that 04 32  � pq . 2
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11.   If 3,1 222  �� �� JEDJED  and 7333  �� JED , find the value of 
444 JED �� . 

6

  
12.(a) Solve:  035183  �� xx  4

(b) If D is an imaginary root of the equation 0111  �x , prove that 

3
12)2(.......)2()2(

11
102 � ��� DDD . 

2

  

 GROUP-C 
 Answer any two questions from the following  12×2 = 24

13.(a) Solve the equation 0961812 234  ���� xxxx , given that the ratio of two roots is 
equal to the ratio of other two roots. 

6

(b) Solve by Ferrari’s method:  0254 34  ��� xxx  6
  

14.(a) If D, E, J  are the roots of the equation 023  ��� rqxpxx , find the equation whose 
roots are DEJDJDEJEJDE ��� ,, . 

6

(b) State Fundamental Theorem of classical algebra. If D is a root of the equation 

5
4

4
3

3
2

2
1

1 � 
�

�
�

�
�

�
�

x
xxxx

, prove that D  is a non-zero real number. 

2+4

  
15.(a) Find the limits of the negative roots of the equation 

 012311364130 234  ���� xxxx  

6

(b) Express the polynomial 1353 234 ���� xxxx  as a polynomial in )3( �x  and 
)2( �x . 

6

  

16.(a) Find the relation among the coefficients of the equation 0234  ���� srxqxpxx  if 
its roots D, E, J  and G  be connected by the relation GJED � � . 

6

(b) Solve:  0327273 2456  ����� xxxxx  6
 

——×—— 
 


