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ÿoˆÁTˆEı YÁPˆy‘] ( B.D.P.) 
◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘Á ( Term End Examination ) : 

 ◊Qˆ„a∂ëˆÃ[˝, 2015 C L«X, 2016 
G◊STˆ ( Mathematics ) 

B◊¨K˜Eı YÁPˆy‘] ( Elective ) 
T ˆTˆ›Ã^ Yy ( 3rd Paper : Classical Algebra  

& Abstract Algebra ) 
a]Ã^  f ªV«c˜O H∞RÙOÁ Y…SÔ]ÁX  f 50 
Time : 2 Hours Full Marks : 50 

( ]Á„XÃ[˝ mÃ[˝”±ºˆ  f 70% ) 
( Weightage of Marks : 70% ) 

Y◊Ã[˝◊]Tˆ C ^UÁ^U =w¯„Ã[˝Ã[˝ LXÓ ◊[˝„`b ]…_Ó ÂVCÃ^Á c˜„[˝* 
%£à˘ [˝ÁXÁX, %Y◊Ã[˝¨K˜~TˆÁ A[˝e %Y◊Ã[˝õıÁÃ[˝ c˜ÿôˆÁl˘„Ã[˝Ã[˝ Âl˘‰y X∂ëˆÃ[˝ 

ÂEı‰ªRÙO ÂXCÃ^Á c˜„[˝* =YÁ„‹ôˆ Y“‰`¬Ã[˝ ]…_Ó]ÁX a…◊ªJÙTˆ %Á‰ªK˜* 
Special credit will be given for accuracy and relevance 

in the answer. Marks will be deducted for incorrect 
spelling, untidy work and illegible handwriting. 

The weightage for each question has been 
indicated in the margin. 

 

◊[˝\ˆÁG — Eı 

Â^-ÂEıÁ„XÁ V«◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 10 × 2 = 20 

1* (Eı) ^◊V a, b, c, d W˝XÁ±¡Eı [˝Áÿôˆ[˝ aeFÓÁ c˜Ã^ Tˆ„[˝ Y“]ÁS 

EıÃ[˝”X Â^ 

dcbabadadcdcb +++
≥

++
+

++
+

++
16333 .  

   5 

 (F) 4/1)16(− -AÃ[˝ ]ÁXm◊_ ◊XSÔÃ^ EıÃ[˝”X* 5  

2* (Eı) ÂVEıÁ„Tˆ¤Ã[˝ ◊XÃ^] Y“„Ã^ÁG Eı„Ã[˝ ÂVFÁX Â^, 

035 47 =+−+ kxxx  a]›EıÃ[˝S◊ªRÙOÃ[˝ %‹ôˆTˆ ªJÙÁÃ[˝◊ªRÙO 

EıÁî◊XEı [˝›L %Á‰ªK˜* 6 

 (F) 03 =++ rqxx  a]›EıÃ[˝S◊ªRÙOÃ[˝ [˝›Lm◊_ γβα ,,  
c˜„_ Y“]ÁS EıÃ[˝”X Â^ q−=− βγα2 . 4 

3* (Eı) Y“]ÁS EıÃ[˝”X Â^, 033 32
2

1
3

0 =+++ axaxaxa

a]›EıÃ[˝„SÃ[˝ [˝›Lm◊_ m„SÁw¯Ã[˝ Y“G◊Tˆ„Tˆ UÁEı„_ 

3
3
1

3
20 aaaa = `Tˆ¤◊ªRÙO ◊aà˘ c˜„[˝* 5 

 (F) ÂVFÁX Â^, aEı_ ^«GΩ aeFÓÁÃ[˝ ÂaªRÙO S, aÁW˝ÁÃ[˝S Â^ÁG 

Y“◊y‘Ã^ÁÃ[˝ aÁ„Y„l˘ V_ (group) GªPˆX Eı„Ã[˝* A◊ªRÙO ◊Eı 

Y“ªJÙ◊_Tˆ mSX Y“◊y‘Ã^ÁÃ[˝ aÁ„Y„l˘ V_ GPˆX Eı„Ã[˝ ? 

^«◊N˛ ac˜EıÁ„Ã[˝ Â[˝ÁMıÁX* 3 + 2 

4* (Eı) Y“]ÁS EıÃ[˝”X Â^, AEı◊ªRÙO %a›] ªJÙy‘›Ã^ V„_Ã[˝ 

ÂEı[˝_]Áy V«◊ªRÙO LXEı UÁ„Eı* 5 

 (F) ^◊V ÂEıÁX %ÜX (ring) R-A xx =2 , Rx ∈∀ c˜„_ 

ÂVFÁX Â^, %ÜX◊ªRÙO ◊[˝◊X]Ã^„^ÁGÓ* AÃ[˝÷Y AEı◊ªRÙO 

%Ü„XÃ[˝ =VÁc˜Ã[˝S ◊VX*
 

5 
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◊[˝\ˆÁG — Fı 

Â^-ÂEıÁ„XÁ ◊TˆX◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 6 × 3 = 18 

5* ÂVFÁX Â^, AEı %„Yl˘Á [˝ c˜w¯Ã[˝ ÂEıÁX W˝XÁ±¡Eı Y…SÔaeFÓÁ   

n-ÂEı Â]Ï◊_Eı (prime) aeFÓÁ a]…„c˜Ã[˝ mSZı_ ◊c˜„a„[˝ 

Y“EıÁ` EıÃ[˝Á ^ÁÃ^* (Â]Ï◊_Eı =dYÁVEı a]…„c˜Ã[˝ ]„W˝Ó ◊[˝XÓÁ„aÃ[˝ 

TˆÁÃ[˝Tˆ]Ó T«ˆ¨K˜ Eı„Ã[˝)*  

6* EıÁQÔˆ„XÃ[˝ Yà˘◊Tˆ„Tˆ a]ÁW˝ÁX EıÃ[˝”X : 033 23 =−+ xx . 

7* [˝ßYV Ã[˝Á◊` a]›EıÃ[˝S 0)( =xf -AÃ[˝ [˝Áÿôˆ[˝ [˝›„LÃ[˝ %[˝ÿöˆÁX 

a+◊EÔıTˆ Sturm-AÃ[˝ =YYÁVÓ ◊[˝[˝ Tˆ EıÃ[˝”X A[˝e AÃ[˝ 

aÁc˜Á„^Ó 0133 =+− xx -AÃ[˝ [˝Áÿôˆ[˝ [˝›„LÃ[˝ aeFÓÁ C 

%[˝ÿöˆÁX ◊XSÔÃ^ EıÃ[˝”X* 

8* ÿëˆÁ\ˆÁ◊[˝Eı %W˝V_ (normal subgroup)-AÃ[˝ aep˚Á ◊VX* 

),( •H ^◊V ),( •G -AÃ[˝ %W˝V_ c˜Ã^ A[˝e ^◊V 2]:[ =HG

c˜Ã^ Tˆ„[˝ Y“]ÁS EıÃ[˝”X ),( •H  %W˝V_◊ªRÙO ),( •G -AÃ[˝ 

ÿëˆÁ\ˆÁ◊[˝Eı %W˝V_ c˜„[˝* 

9* Y“]ÁS EıÃ[˝”X ÂEıÁ„XÁ Y…SÔÁÜ Âl˘‰yÃ[˝ (Integral domain) 

È[˝◊`rÙÓÁ·¯ c˜„[˝ `…XÓ %U[˝Á AEı◊ªRÙO Â]Ï◊_Eı aeFÓÁ* ),,( •+z  

C ),,( 7 •+z -AÃ[˝ È[˝◊`rÙÓÁ·¯ ◊XSÔÃ^ EıÃ[˝”X* 4 + 1 + 1 
 

10* Y“]ÁS EıÃ[˝”X ^◊V W˝XÁ±¡Eı Y…SÔaeFÓÁ b C c-AÃ[˝ ◊L.◊a.◊Qˆ.  

g c˜Ã^ TˆÁc˜„_ V«◊ªRÙO Y…SÔaeFÓÁ x, y UÁEı„[˝ ^ÁÃ[˝ LXÓ 

cybxg +=  c˜„[˝* 

◊[˝\ˆÁG — Gı 

Â^-ÂEıÁ„XÁ ªJÙÁÃ[˝◊ªªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 3 × 4 = 12 

11* 4S  V„_ ( 1 3 4 ) ◊[˝XÓÁa◊ªRÙOÃ[˝ y‘] (order) ◊XSÔÃ^ EıÃ[˝”X* 

12* ^◊V A = { 1, 2, 3, 4 }, B = { 5, 6 } c˜Ã^, TˆÁc˜„_            

AB ×  ◊XSÔÃ^ EıÃ[˝”X* 

13* ^◊V f : R → R : 2)( xxf = A[˝e g : R → R, 3)( =xg  

c˜Ã^, Tˆ„[˝ ÂVFÁX Â^, fggf .. ≠ . 

14* Y“]ÁS EıÃ[˝”X Â^ 019 =−x  a]›EıÃ[˝S◊ªRÙOÃ[˝ ◊[˝„`b [˝›Lm◊_ 

c˜_ 0136 =++ xx  a]›EıÃ[˝S◊ªRÙOÃ[˝ [˝›Lm◊_* 

15* W˝Ã[˝Á ^ÁEı Z, Y…SÔaeFÓÁÃ[˝ ÂaªRÙO* AEı◊ªRÙO a+EÔı ρ  ^FX   

yx ρ   •ÁÃ[˝Á aep˚Á◊Ã^Tˆ c˜Ã^ ^◊V A[˝e ÂEı[˝_]Áy ^◊V 1≥xy  
c˜Ã^, Tˆ„[˝ Ac˜O a+EÔı◊ªRÙO ◊Eı T«ˆ_ÓTˆÁ a+EÔı c˜„[˝ ? 

),( Zyx ∈ . 

16* ...2
3

2
3

2
3

+++
 Ac˜O %a›] y‘◊]Eı \ˆG¬Áe„`Ã[˝ ]ÁX EıTˆ ? 

17* f : Z → Z : ||)( zzf =  c˜„_ f ◊ªJÙyS◊ªRÙO ◊Eı a]Ã[˝÷Y c˜„[˝ ?   

( Z = Y…SÔaeFÓÁÃ[˝ ÂaªRÙO) 

18* Y“]ÁS EıÃ[˝”X, ÂEıÁX AEı◊ªRÙO Y“ÁÜX F -A a = 1 c˜„[˝ ^◊V 
222)( bbababab −+=  ( Fba ∈, A[˝e 0≠b  ). 
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 ( English Version ) 
Group – A 

   Answer any two questions. 10 × 2 = 20 
1. a) If a, b, c, d be positive real   numbers,  then 

prove that 

dcbabadadcdcb +++
≥

++
+

++
+

++
16333 .  

   5 

 b) Find the values of 4/1)16(− . 5  
2. a) Apply Descartes' rule of sign to show that 

the equation 035 47 =+−+ kxxx  has at 
least four imaginary roots. 6 

 b) If γβα ,,  be the roots of the equation 

03 =++ rqxx , then prove that 

q−=− βγα2 . 4 

3. a) Prove that the condition 3
3
1

3
20 aaaa =  is 

satisfied if the roots of the equation 

033 32
2

1
3

0 =+++ axaxaxa  are in G.P. 5 

 b) Show that the set S of all even integers, 
forms a group with respect to usual 
addition. Does it form a group with respect 
to usual multiplication ? Justify your 
answer. 3 + 2 

4. a) Prove that an infinite cyclic group has only 
two generators. 5 

 b) If in a ring R, xx =2 , Rx ∈∀ , then prove 
that the ring is commutative. Give an 
example of such a ring.

 
5 

Group – B 
   Answer any three questions. 6 × 3 = 18 
5. Prove that any positive integer n > 1, can be 

expressed uniquely as the product of prime 
numbers. ( Order of the prime factors in the 
expression is ignored )  

6. Solve by Cardan's method : 033 23 =−+ xx . 
7. State Sturm's theorem for locating the position of 

real roots of an equation 0)( =xf , and with the 
help of this theorem find the number and 
positions of real roots of the equation 

0133 =+− xx . 

8. Define normal subgroup of a group. If ),( •H  be a 

subgroup of a group ),( •G  and 2]:[ =HG , then 

prove that ),( •H  is normal subgroup of ),( •G . 

9. Prove that the characteristic of an                     
Integral Domain is either zero or a prime      
number. Determine the characteristics of ),,( •+z  
and ),,( •+zz . 4 + 1 + 1 

10. If g be the G.C.D. of two positive integers b and c, 
then prove that there will be two integers x and y 
having cybxg += . 

Group – C 
   Answer any four questions. 3 × 4 = 12 
11. Find the order of the permutation ( 1 3 4 ) in the 

group 4S . 

12. Determine AB × , if A = { 1, 2, 3, 4 } and              
B = { 5, 6 }. 
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13. If f : R → R : 2)( xxf =  and g : R → R, 3)( =xg  
then show that fggf .. ≠ . 

14. Prove that the special roots of the equation 

019 =−x are the roots of the equation 

0136 =++ xx . 

15. Let Z be the set of all integers. A relation ρ  is 

defined by yx ρ  if and only if 1≥xy . Is the 

relation an equivalence relation ? ),( Zyx ∈ . 

16. What is the value of the continued fraction 

?...2
3

2
3

2
3

+++
 

17. Is the mapping f : Z → Z : ||)( zzf =  bijective ?        
( Z = the set of all integers ) 

18. Prove that in a field F , a = 1 if 
222)( bbababab −+=  ( Fba ∈,  and 0≠b  ). 

    
 


