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UNIVERSITY OF NORTH BENGAL 

B.Sc. Programme 5th Semester Examination, 2023 

DSE1/2/3-P1-MATHEMATICS 

(REVISED SYLLABUS 2023) 

The figures in the margin indicate full marks.

The question paper contains paper DSE-1A and DSE-1B. 
The candidates are required to answer any one from two courses. 

Candidates should mention it clearly on the Answer Book. 

 DSE-1A 

NUMERICAL METHODS 

 

Time Allotted: 2 Hours Full Marks: 40 

 GROUP-A /  / समूह-क  

1. Answer any five questions: 
 

कुनै पाँच का उ र दऊेः

1×5 = 5 

(a) If 753627.3TV  and 7537.3AV  are the true value and approximate value 
respectively, then find absolute and relative errors. 

 

 753627.3TV 7537.3AV absolute 

relative  

 

 यिद 753627.3TV  अिन 7537.3AV  कुनै संगले साचँो मान र अनमुािनत मान भए िनरपे  िुट 
र सापे  िुट िनणय गर ।

 

(b) Calculate )4()( 2 xx  .  

 )4()( 2 xx    

 )4()( 2 xx   िनणय गर ।  

(c) What is a sufficient condition for the convergence of Newton-Raphson method?  

 Newton-Raphson   

 Newton-Raphson प ित अिभके ीत हने पया  शतह  के हो ?  

(d) Why polynomials are used for approximating in interpolation?  

 interpolation   

 Interpolation अनमुािनत गद बहपदह  िकन योगमा आउछँ ।  

(e) What are the demerits of Lagrange’s interpolation formula?  
 Lagrange interpolation   

 Lagrange को interpolation सू  को अगुणह  के हो ?  
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(f) What is the degree of approximating polynomial corresponding to the Simpson’s 

rd
3
1  rule? 

 

 Simpson’s rd
3
1  rule approximating   

 Simpson को 
3
1  िनयम संग स बि धत अनमुािनत बहपदको िड ी के हो ?  

(g) What is the order of Convergence of Regula-Falsi method?  

 Regula-Falsi   

 Regula-Falsi प ितको अिभके न को order के के हो ?  

(h) Convert the following system of equations in diagonally dominant form: 

diagonally dominant  

िदइएको समीकरण णाली लाई िवकण dominant पमा प रणत गर । 
 75  zyx  
 206  zyx  
 64  zyx  

 

   

 GROUP-B / / समूह-ख  

2. Answer any three questions: 

कुनै तीन का उ र दऊेः 

5×3 = 15 

  (a) Explain the bisection method for computing a real root of the equation 0)( xf . 
Also, give its geometrical interpretation. 

 

 0)( xf  bisection 

 

 

 समीकरण 0)( xf  को वा तिवक मूल गणना गन bisection प ित या या गर । यस ्को यािमतीय  
या या पिन गर ।

 

(b) Solve the system by Gauss-Jacobi iteration method: 

Gauss-Jacobi iteration  

िदइएको णालीलाई Gauss-Jacobi iteration प ित ारा समाधान गरः 
 94  zyx  
 20238  zyx  
 33114  zyx  

 

(c) Given the following table, find )(xf  assuming it to be a polynomial of degree 
three in x. 

x )(xf   

िन न िदइएको तािलका बाट, )(xf  लाई  x  मा degree ितन भएको polynomial मानी )(xf  
िनणय गर: 

x  0 1 2 3 
)(xf  1 2 11 34 
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(d) Evaluate  

3

0
21 x

dx
, by using Weddle’s rule, taking 6 (six) intervals, correct upto 2 

decimal places. 

 

 
Weddle  

3

0
21 x

dx
 2 6

 

 

 
Weddle को िनयम ारा  

3

0
21 x

dx  को िनणय गर । 6 वटा अ तरल िलएर अिन 2 दशम  ्लव places स म ।
 

(e) Use Euler’s method, solve the following problem for 4.0x  by taking 2.0h . 

 xydx
dy

 2    with   1)0( y  

 

 Euler’s 4.0x  2.0h  
1)0( y xydx

dy
 2

 

 Euler को प ित ारा िदइएको problem समाधान गर 4.0x  को लागी अिन 2.0h  िलएर । 

 xydx
dy

 2    1)0( y  संग

 

   

 GROUP-C / / समूह-ग  

 Answer any two questions 

 
कुनै दुई का उ र देऊ 

10×2 = 20 

3.  (a) Find a positive root of 013  xx  by the iterative method, correct to two 
decimal places. 

5 

 Iterative 013  xx  2
 

 

 Iterative प ित ारा 013  xx  को धना मक मूल ा  गर, दईु दशम ्लव places स म ।  

(b) Give the following table: 

x  0 5 10 15 20 
)(xf  1.0 1.6 3.8 8.2 15.4 

Construct the difference table and compute )19(f  by Newton’s backward formula. 

5 

 

x  0 5 10 15 20 

)(xf  1.0 1.6 3.8 8.2 15.4 

Difference Newton’s backward )19(f  

 

 िदइएको टेबल यस कार छः 

x  0 5 10 15 20 
)(xf  1.0 1.6 3.8 8.2 15.4 

Difference टेबल बनाऊ अिन Newton को backward सू  बाट )19(f  िनणय गर ।
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4.  (a) Solve by Gauss-Seidel iteration method, the system  

 11293  zyx  

 241324  zyx  

 824  zyx  

upto three significant figures. 

5 

 Gauss-Seidel iteration system 
(significant) (figures)

 11293  zyx  
 241324  zyx  
 824  zyx  

 

 Gauss-Seidel iteration प ित ारा णाली 

 11293  zyx  

 241324  zyx  

 824  zyx  को समाधान गर 3 significant figures स म । 

 

(b) Find the value of  

1

0
1

dx
x

x
 taking 5-sub-intervals, by Trapezoidal Rule, correct 

upto 2 significant figures. 

5 

 (Sub-intervals) Trapezoidal

  

1

0
1

dx
x

x

(Significant) (figures)  

 

 
5 उपअ तरल िलएर  

1

0
1

dx
x

x  को मान 2 significant figure स म । Trapezoidal को िनयम 

योग गरेर िनणय गर ।

 

   

5.  (a) Prove that: /  / माण गरः 

(i)   

(ii) EE   

3+2 

(b) Obtain the missing terms in the following table: 

missing term)  

िदइएको तािलका बाट हराएको term ा  गरः 

x  1 2 3 4 5 6 7 8 

)(xf  1 8 — 64 — 216 343 512 
 

5 

   

6.  (a) Use Runge-Kutta method of order 2 to approximate y when 1.0x  and 2.0x  
given that 

   xy
dx
dy  ,     2)0( y  

5 
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 1.0x  2.0x  Runge-Kutta y

   xy
dx
dy  ,     2)0( y  

 

 1.0x  र 2.0x  हदा ँy को मान अनमुािनत गन ुorder 2 भएको Runge-Kutta प ित योग 

गर । िदइएको छ xy
dx
dy  , 2)0( y

 

(b) Discuss the Gauss-elimination method to find the solution of a given system of 
equations. 

5 

 Gauss-elimination   

 िदइएको समीकरणको णाली को समाधान गन Gauss-elimination प ित या या गर ।  

   

 DSE-1B 

GROUP THEORY AND LINEAR ALGEBRA 

 

Time Allotted: 2 Hours Full Marks: 60 

 GROUP-A / / समूह-क  

1. Answer any four questions from the following: 

कुनै चार ह  उ र दऊे । 

3×4 = 12 

(a) Prove that if every element of a group G is its own inverse, then it is an abelian 
group.  

3 

 group) inverse
abelian group  

 

 यिद पु G को येक element यसको आ नै inverse हो भने, यो एउटा abelian पु हो भनी माण 
गर ।

 

(b) In a group G, a is an element of order 30, then find the order of 18a .  3 

 group G a 30 18a   

 पु G मा a order 30 भएको एउटा element हो भने 18a को order िनणय गर ।  

(c) Cheek whether the set }:),,{( 222 zyxzyxS   is a subspace of ℝ3 or not. 3 

  ),,{( zyxS ℝ3 }: 222 zyx   ℝ3   

 सेट }:),,{( 222 zyxzyxS   ℝ3 को subspace हो वा होइन जाचँ गर ।  

(d) Show that a Linear mapping WVT :  is injective iff }{ker vT  . 3 

 WVT :  injective }{ker vT    

 Linear mapping WVT :  injective  हो यिद अिन यिद मा  }{ker vT   भनी माण गर ।  
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(e) Prove that intersection of two subgroups of a group is a subgroup. 3 

 group subgroup- subgroup   

 पुको दईुवटा उप पु को ित छेदन एउटा पुले हो भनी माण गर ।  

(f) Find all generators of the cyclic group generated by the 7th roots of unity. 3 

 1 7th ‘cyclic group’- ‘generators’   

 Unity को 7th root  बाट उ प न भएको cyclic पु का सबै generator ह  को िनणय गर ।  

   

 GROUP-B / / समूह-ख  

2. Answer any four questions from the following: 

कुनै चार ह को उ र दऊे : 

6×4 = 24 

(a) Let 2GL (ℝ) denote the group of all 2×2 non-singular matrices over ℝ w. r. t. matrix 

multiplication. Show that the set 


















 1: 22 ba
ab

ba
H  forms a sub-groups 

of 2GL (ℝ).  

6 

 2GL (ℝ) group ℝ 2×2 non-singular matrix

matrix group 


















 1: 22 ba
ab

ba
H

2GL (ℝ) ‘Subgroup’  

 

 यिद 2GL (ℝ) ले याि स गुणनको स दभमा ℝ मा सबै 2×2 non-singular याि सह को पु 

जनाउछँ भने सेट 


















 1: 22 ba
ab

ba
H  ले पु 2GL (ℝ) को उप पु हो भनी माण गर ।

 

(b) Prove that order of each subgroup of a finite group is a divisor of the order of the 
group. 

6 

 group subgroup group   

 एउटा िसिमत पुको येक उप पुको order, पुको order को भाजक हो भनी माण गर ।  

(c) Find a basis and dimension of the subspace W of ℝ3, where  
  ),,{( zyxW ℝ3 : }0 zyx   

6 

 ℝ3 subspace W basis and dimension 

  ),,{( zyxW ℝ3 : }0 zyx  

 

 ℝ3 को उप space  ),,{( zyxW ℝ3 : }0 zyx  को basis अिन dimension िनणय गर ।  

(d) Let ),( G  be a group. Prove that a non-empty subset H of G forms a subgroup of 

),( G  if and only if Ha , HbaHb  1 . 

6 

 G group G non-empty H, ),( G

subgroup Ha , HbaHb  1 . 

 

 मानौ ),( G  एउटा पु हो । G को एउटा non-empty उपसेट H ले उप पु form गछ यिद अिन यिद 

मा  Ha , HbaHb  1  ह छ भनी माण गर ।
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(e) A linear mapping :T  ℝ3 ⟶ ℝ3 is defined by 

 ,32,32(),,( zyxzyxzyxT   )23 zyx     for   ),,( zyx ℝ3 

Find the matrix of T relative to the ordered basis )}1,2,0(),1,0,0(),0,1,2{( .  

6 

 :T  ℝ3 ⟶ ℝ3

 ,32,32(),,( zyxzyxzyxT   )23 zyx    

)}1,2,0(),1,0,0(),0,1,2{(  ordered basis- T

 

 

 एउटा linear mapping :T  ℝ3 ⟶ ℝ3 
 ),,( zyx ℝ3 को लागी, 

,32,32(),,( zyxzyxzyxT   )23 zyx  ारा प रभािषत छ । मब  basis 

)}1,2,0(),1,0,0(),0,1,2{(  को सापे मा T को याि स िनणय गर ।

 

(f) Show that every subgroup of a cyclic group is cyclic. 6 

 cyclic group- subgroup, cyclic   

 Cyclic पुको येक उप पु cyclic हो भनी माण गर ।  

   

 GROUP-C / / समूह-ग  

3. Answer any two questions from the following: 

कुनै दुई का उ र दऊे : 

12×2 = 24 

(a) (i) Let ),( G  be a finite semigroup in which both the cancellation laws hold. 
Then show that ),( G  is a group. 

6 

 ),( G  semigroup cancellation

),( G  group  

 

  मानौ ),( G  एउटा िसिमत अध पु हो ज मा दवुै cancellation को िनयम रा छ । ),( G  

एउटा पु हो भनी माण गर ।
 

 (ii) If ),( G  is a group in which 333)( baba    and 555)( baba    for all 
Gba , ,  then show that G is abelian. 

6 

 ),( G  group a, b 333)( baba  
555)( baba   ),( G  abelian group  

 

  यिद ),( G  एउटा पु भए जहा ँ Gba  , , 333)( baba    अिन 555)( baba    

ह छ भने G abelian हो भनी माण गर ।

 

(b) (i) State and prove Fermat’s Little theorem. 6 

 Fermat’s Little   

  Fermat को Little theorem उ लेख अिन माण गर ।  
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 (ii) Let H and K be two subgroups of a group G. Show that HK is a subgroup of 
G iff HK= KH. 

6 

 ‘H’ ‘K’ ‘G’ Subgroup HK G
Subgroup HK= KH. 

 

  मानौ H र K , G को दईु उप पु ह  हो । G को एउटा उप पु HK हो यिद अिन यिद मा  
HK= KH  ह छ भनी माण गर ।

 

(c) (i) Show that the set of vectors )}1,4,3,2(),1,1,1,1(),5,0,1,2(),0,3,2,1{(S  is 

linearly dependent in ℝ4. Find a linearly independent subset 1S  of S such that 

)()( 1 SLSL  . 

6 

 )}1,4,3,2(),1,1,1,1(),5,0,1,2(),0,3,2,1{(S  ℝ4

linearly dependent) S

1S  )()( 1 SLSL    

 

  माण गर सिदशह  को सेट )}1,4,3,2(),1,1,1,1(),5,0,1,2(),0,3,2,1{(S  

linearly dependent  ℝ4 मा छ । S को linearly independent उपसेट 1S  िनणय गर जहा ँ
)()( 1 SLSL  ।

 

 (ii) Determine the linear mapping :T  ℝ3 ⟶ ℝ3, that maps the basis vectors 
)0,1,1( , )1,0,1( , )1,1,0(  of ℝ3 to the vectors )1,0,1( , )1,1,0( , )0,1,1(  

respectively.  

6 

 :T  ℝ3 ⟶ ℝ3  ℝ3 basis )0,1,1( , 

)1,0,1( , )1,1,0(  )1,0,1( , )1,1,0( , )0,1,1(  

 

  ℝ3 को basis सिदशह  )0,1,1( , )1,0,1( , )1,1,0( ले )1,0,1( , )1,1,0( , )0,1,1(  

सिदशह लाई मैसंगले map गन linear mapping :T  ℝ3 ⟶ ℝ3 िनणय गर ।
 

(d) (i) Show that any two bases of a finite dimensional vector space V have the 
same number of vectors. 

6 

 (dimension) vector space V basis
 

 

  िसिमत dimensional सिदश म डल V को कुनै दईु bases को समान सं याको सिदशह  ह छ 
भनी माण गर ।

 

 (ii) Let T be a linear mapping on ℝ3 defined by 

  ,,3(),,( yxxzyxT   )2 zyx   

 Show that T is invertible and find 1T . 

6 

 ,,3(),,( yxxzyxT  )2 zyx   ℝ3 T

T (invertible) 1T   

 

  यिद ,,3(),,( yxxzyxT   )2 zyx  ले प रभािषत T एउटा ℝ3 मा भएको linear 

mapping  भए T invertible हो भनी माण गर अिन T िनणय गर ।
 

 
——×—— 
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UNIVERSITY OF NORTH BENGAL 

B.Sc. Programme 5th Semester Examination, 2023 

DSE1/2/3-P1-MATHEMATICS 

(OLD SYLLABUS 2018) 

Time Allotted: 2 Hours Full Marks: 60 

The figures in the margin indicate full marks. 

 The question paper contains paper DSE-1A and DSE-1B. 
The candidates are required to answer any one from two courses. 

Candidates should mention it clearly on the Answer Book. 

 

 DSE-1A 

MECHANICS 

 

 GROUP-A / / समूह-क  

1. Answer any four questions:  

कुनै चार का उ र दऊेः 

3×4 = 12 

(a) Define Astatic equilibrium.  

 Astatic equilibrium   

 अि थर स तुलनको प रभाषा देऊ ।  

(b) State the forces which will appear in the equation of virtual work.  

 Virtual work   

 भचअुल कामको समीकरणमा देखा पन बलह  उ लखे गर ।  

(c) State the conditions of equilibrium of a system of forces acting on a body.  

   

 एउटा बडीमा भाव पान बलह को णाली को स तुलन हने शतह  उ लखे गर ।  

(d) Explain the term ‘Artificial Satellite of the Earth’.  

   

 ‘पृ वीको बनावटी उप ह’ बार े या या गर ।  
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(e) Find the length of a simple equivalent pendulum for a circular disc of radius a, the 
axis being a tangent to the disc. 

 

 a
 

 

 यासाध a भएको गोलाकार िड क को लागी साधारण equivalent पडुलम ्को ल बाइ िनणय गर, अ  
िड कको पश रखेा हो ।

 

(f) Find the moment of inertia of a uniform rod of length 2a with respect to an axis, 
perpendicular to the rod and through its middle point. 

 

 2a
 

 

 रडको म य िब दबुाट गएको र रड संग ल बवत भएको अ को सापे मा ल बाइ 2a भएको यस समान 
रडको inertia को moment प ा लगाऊ ।

 

   

 GROUP-B / / समूह-ख  

2. Answer any four questions from the following: 

कुनै चार का उ र दऊेः 

6×4 = 24 

(a) A particle describes an ellipse of eccentricity e about a centre of force at a focus. 
When the particle is at one end of a major axis its velocity is doubled. Prove that 

the new path is a hyperbola of eccentricity 289 e . 

 

 e

289 e  

 

 फोकसमा एउटा कणल ेबलको के को सापे मा eccentricity e भएको अ डावृ  वणन गछ । Major 

अ को एक छेउमा कणको वेग दईु गनुा ह छ । नया ँ path, eccentricity 289 e  भएको 
हाइपरबोला ह छ भनी माण गर ।

 

(b) Write down the equation of motion relative to the centre of inertia.  

 (Centre of inertia)   

 Inertia को के को सापे मा गितको समीकरण लेख ।  

(c) State and prove the Principle of Virtual Work.  

 Virtual Work   

 भचअुल कामको िस ा त उ लेख अिन माण गर ।  

(d) A force P acts along the axis of x and another force nP acts along a generator of 

the cylinder 222 ayx  . Show that the central axis lies on the cylinder 

 2422222 )1()1( anynnxn   
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 P, x nP 222 ayx  generator 

(Central axis) 2422222 )1()1( anynnxn 
 

 

 एउटा बल P ले अ  संगै भाव पाछ अिन आक  बल nP ले िसिल डर 222 ayx   को 

generator संगै भाव पाछ । के ीय क  िसिल डर 2422222 )1()1( anynnxn   मा छ 
भनी माण गर ।

 

 (e) Find the minimum time of Oscillation of a Compound Pendulum.  

   

 एउटा यौिगक पडुलमको दोलन् (Oscillation) हनै यूनतम समय िनणय गर ।  

(f) State and Prove D’Alembert’s Principle.  

 D’Alembert   

 D’Alembert  को िस ा त उ लेख अिन माण गर ।  

   

 GROUP-C / / समूह-ग  

3. Answer any two questions from the following: 

कुनै दुई का उ र दऊे : 

12×2 = 24 

(a) (i) A square lamina rests with its plane perpendicular to a smooth wall, one 
corner being attached to a point in the wall by a fine string of length equal to 
the side of the square. Find the position of equilibrium and show that it is 
stable. 

8+4 

 square lamina)
 (Corner)
fine)

equilibrium) (stable)  

 

  एउटा वगाकार लेिमना आ नो समतललाई िच लो पखालसगँ ल बवत रा छ । यसको एक छेऊ 
वगाकारको साइड ज ो ल बाइ भएको तारले पखाल सगँ एउटा िव दमुा जोिड़एको छ । 
स तुलनको अव था िनणय गर र यसको ि थरता दखेाऊ ।

 

 (ii) State and prove the principle of conservation of energy under impulsive force.   

 (Impulsive force)   

  आवेगा मक बलह  अ तगत् ऊजाको संर णको िस ा त उ लेख अिन माण गर ।  

(b) (i) Deduce the condition of stability of an orbit which is nearly circular under 

the action of a central force )(uF   , where ru 1 .  

6+6 

 )(uF   ru 1  
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  के ीय बल )(uF  , जहा ँ ru 1  को भाव अ तगत लगभग गोलाकार भएको क को 

 ि थरताको अव था अनमुान गर ।

 

 (ii) Obtain the velocity and acceleration of a moving particle referred to 
rectangular axes OX and OY which are not fixed in space but rotate about the 
origin in their own plane. 

 

 OX
OY  

 

  Space मा fix नभएको तर आ नै समतलको उ पि  का प र मा गन आयताकार अ ह  OX 
र OY  मा उ लेिखत एउटा च ने कणको वेग र वेग िनणय गर ।

 

(c) (i) State and prove the principle of conservation of Moment or Angular 
Momentum. 

6+6 

 Moment Angular Momentum   

  Moment अथवा कोणीय Momentum  को संर णको िस ा त उ लेख अिन माण गर ।  

 (ii) Prove that in a Central orbit, the sectorial area traced out by the radius vector 
through the centre of force to the particle per unit time is constant.  

 

 

 

 

  एउटा के ीय क मा सिदश भे टर ारा बलको के बाट कणको ित एकाइ समयको िबचमा 
िनकािलएको े ीय े  ि थरांक ह छ भनी माण गर ।

 

(d) (i) Let AB be a rod with two different weights aW  and bW  are suspended from 

two ends respectively. If AB makes an angle   with the vertical, then prove 

that 
aba

b
2

tan
2 




 . 

6+6 

 AB aW bW

AB   
aba

b
2

tan
2 




 . 

 

  मानौ AB दईु िभ न ओजन aW र bW भएको रड हो जो मै संगले दईु छेउमा झु डाएको छ । 

 यिद AB ले vertical संग कोण   बनाउँछ भने माण गर, 
aba

b
2

tan
2 




  ।

 

 (ii) Find the moment of Inertia of a rigid body about any line, given the moments 
and products of inertia about three perpendicular axes. 

 

 line (Rigid body) Moment of 
Inertia) Moments Products of inertia

 

 

  कुनै रखेामा ठोस् बडी क  inertia को moment प ा लगाऊ, जहा ँ ितन ल बवत अ ह को 
स दभमा moment र inertia  को गणुन िदइएको छ ।
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 DSE-1B 

GROUP THEORY AND LINEAR ALGEBRA 

 

 GROUP-A / / समूह-क  

1. Answer any four questions from the following: 

कुनै चार ह  उ र दऊे । 

3×4 = 12 

(a) Prove that if every element of a group G is its own inverse, then it is an abelian group.  3 

 group) inverse
abelian group  

 

 यिद पु G को येक element यसको आ नै inverse हो भने, यो एउटा abelian पु हो भनी माण 
गर ।

 

(b) In a group G, a is an element of order 30, then find the order of 18a .  3 

 group G a 30 18a   

 पु G मा a order 30 भएको एउटा element हो भने 18a को order िनणय गर ।  

(c) Cheek whether the set }:),,{( 222 zyxzyxS   is a subspace of ℝ3 or not. 3 

  ),,{( zyxS ℝ3 }: 222 zyx   ℝ3   

 सेट }:),,{( 222 zyxzyxS   ℝ3 को subspace हो वा होइन जाचँ गर ।  

(d) Show that a Linear mapping WVT :  is injective iff }{ker vT  . 3 

 WVT :  injective }{ker vT    

 Linear mapping WVT :  injective  हो यिद अिन यिद मा  }{ker vT   भनी माण गर ।  

(e) Prove that intersection of two subgroups of a group is a subgroup. 3 

 group subgroup- subgroup   

 पुको दईुवटा उप पु को ित छेदन एउटा पुले हो भनी माण गर ।  

(f) Find all generators of the cyclic group generated by the 7th roots of unity. 3 

 1 7th ‘cyclic group’- ‘generators’   

 Unity को 7th root  बाट उ प न भएको cyclic पु का सबै generator ह  को िनणय गर ।  

   

 GROUP-B / / समूह-ख  

2. Answer any four questions from the following: 

कुनै चार ह को उ र दऊे : 

6×4 = 24 

(a) Let 2GL (ℝ) denote the group of all 2×2 non-singular matrices over ℝ w. r. t. 

matrix multiplication. Show that the set 


















 1: 22 ba
ab

ba
H  forms a 

sub-groups of 2GL (ℝ).  

6 
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 2GL (ℝ) group ℝ 2×2 non-singular matrix

matrix group 


















 1: 22 ba
ab

ba
H

2GL (ℝ) ‘Subgroup’  

 

 यिद 2GL (ℝ) ले याि स गणुनको स दभमा ℝ मा सब ै2×2 non-singular याि सह को पु 

जनाउछँ भने सेट 


















 1: 22 ba
ab

ba
H  ले पु 2GL (ℝ) को उप पु हो भनी माण गर ।

 

(b) Prove that order of each subgroup of a finite group is a divisor of the order of the 
group. 

6 

 group subgroup group
 

 

 एउटा िसिमत पुको येक उप पुको order, पुको order को भाजक हो भनी माण गर ।  

(c) Find a basis and dimension of the subspace W of ℝ3, where  

  ),,{( zyxW ℝ3 : }0 zyx   

6 

 ℝ3 subspace W basis and dimension 

  ),,{( zyxW ℝ3 : }0 zyx  

 

 ℝ3 को उप space  ),,{( zyxW ℝ3 : }0 zyx  को basis अिन dimension िनणय गर ।  

(d) Let ),( G  be a group. Prove that a non-empty subset H of G forms a subgroup of 

),( G  if and only if Ha , HbaHb  1 . 

6 

 G group G non-empty H, ),( G

subgroup Ha , HbaHb  1 . 

 

 मानौ ),( G  एउटा पु हो । G को एउटा non-empty उपसेट H ले उप पु form गछ यिद अिन यिद 

मा  Ha , HbaHb  1  ह छ भनी माण गर ।

 

(e) A linear mapping :T  ℝ3 ⟶ ℝ3 is defined by 

 ,32,32(),,( zyxzyxzyxT   )23 zyx     for   ),,( zyx ℝ3 

Find the matrix of T relative to the ordered basis )}1,2,0(),1,0,0(),0,1,2{( .  

6 

 :T  ℝ3 ⟶ ℝ3

 ,32,32(),,( zyxzyxzyxT   )23 zyx    

)}1,2,0(),1,0,0(),0,1,2{(  ordered basis- T

 

 

 एउटा linear mapping :T  ℝ3 ⟶ ℝ3 ),,( zyx ℝ3  को लागी, 
,32,32(),,( zyxzyxzyxT   )23 zyx  ारा प रभािषत छ । मब  basis 

)}1,2,0(),1,0,0(),0,1,2{(  को सापे मा T को याि स िनणय गर ।

 

(f) Show that every subgroup of a cyclic group is cyclic. 6 

 cyclic group- subgroup, cyclic   

 Cyclic पुको येक उप पु cyclic हो भनी माण गर ।  
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 GROUP-C / / समूह-ग  

3. Answer any two questions from the following: 

कुनै दुई का उ र दऊे : 

12×2 = 24 

(a) (i) Let ),( G  be a finite semigroup in which both the cancellation laws hold. 
Then show that ),( G  is a group. 

6 

 ),( G  semigroup cancellation

),( G  group  

 

  मानौ ),( G  एउटा िसिमत अध पु हो ज मा दवुै cancellation को िनयम रा छ । ),( G  

एउटा पु हो भनी माण गर ।
 

 (ii) If ),( G  is a group in which 333)( baba    and 555)( baba    for all 
Gba , ,  then show that G is abelian. 

6 

 ),( G  group a, b 333)( baba  
555)( baba   ),( G  abelian group  

 

  यिद ),( G  एउटा पु भए जहा ँ Gba  , , 333)( baba    अिन 555)( baba    

ह छ भने G abelian हो भनी माण गर ।

 

(b) (i) State and prove Fermat’s Little theorem. 6 

 Fermat’s Little   

  Fermat को Little theorem उ लेख अिन माण गर ।  

 (ii) Let H and K be two subgroups of a group G. Show that HK is a subgroup of 
G iff HK= KH. 

6 

 ‘H’ ‘K’ ‘G’ Subgroup HK G
Subgroup HK= KH. 

 

  मानौ H र K , G को दईु उप पु ह  हो । G को एउटा उप पु HK हो यिद अिन यिद मा  
HK= KH  ह छ भनी माण गर ।

 

(c) (i) Show that the set of vectors )}1,4,3,2(),1,1,1,1(),5,0,1,2(),0,3,2,1{(S  is 

linearly dependent in ℝ4. Find a linearly independent subset 1S  of S such that 

)()( 1 SLSL  . 

6 

 )}1,4,3,2(),1,1,1,1(),5,0,1,2(),0,3,2,1{(S  ℝ4

linearly dependent) S

1S  )()( 1 SLSL    

 

  माण गर सिदशह  को सेट )}1,4,3,2(),1,1,1,1(),5,0,1,2(),0,3,2,1{(S  

linearly dependent  ℝ4 मा छ । S को linearly independent उपसेट 1S  िनणय गर जहा ँ
)()( 1 SLSL  ।
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 (ii) Determine the linear mapping :T  ℝ3 ⟶ ℝ3, that maps the basis vectors 
)0,1,1( , )1,0,1( , )1,1,0(  of ℝ3 to the vectors )1,0,1( , )1,1,0( , )0,1,1(  

respectively.  

6 

 :T  ℝ3 ⟶ ℝ3  ℝ3 basis )0,1,1( , 

)1,0,1( , )1,1,0(  )1,0,1( , )1,1,0( , )0,1,1(  

 

  ℝ3 को basis सिदशह  )0,1,1( , )1,0,1( , )1,1,0( ले )1,0,1( , )1,1,0( , )0,1,1(  

सिदशह लाई मैसंगले map गन linear mapping :T  ℝ3 ⟶ ℝ3 िनणय गर ।
 

(d) (i) Show that any two bases of a finite dimensional vector space V have the 
same number of vectors. 

6 

 (dimension) vector space V basis
 

 

  िसिमत dimensional सिदश म डल V को कुनै दईु bases को समान सं याको सिदशह  ह छ 
भनी माण गर ।

 

 (ii) Let T be a linear mapping on ℝ3 defined by 

  ,,3(),,( yxxzyxT   )2 zyx   

 Show that T is invertible and find 1T . 

6 

 ,,3(),,( yxxzyxT  )2 zyx   ℝ3 T

T (invertible) 1T   

 

  यिद ,,3(),,( yxxzyxT   )2 zyx  ले प रभािषत T एउटा ℝ3 मा भएको linear 

mapping  भए T invertible हो भनी माण गर अिन T िनणय गर ।
 

 
——×—— 

 

 


