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UNIVERSITY OF NORTH BENGAL 

B.Sc. Programme 5th Semester Examination, 2023  

SEC2-P1-MATHEMATICS 

(REVISED SYLLABUS 2023 / OLD SYLLABUS 2018) 

Time Allotted: 2 Hours Full Marks: 60 

The figures in the margin indicate full marks.

 The question paper contains SEC2A and SEC2B.  Candidates are 
required to answer any one from the two Courses and  

they should mention it clearly on the Answer Book. 

 

 SEC2A 

THEORY OF PROBABILITY (REVISED) AND PROBABILITY AND STATISTICS (OLD)  

 

 GROUP-A /  / समूह-क  

1. Answer any four questions: 

कुनै चार ÿĳका उ°र दऊेः

3×4 = 12 

(a) If the probabilities of n  mutually independent events are nppp ,,, 21  . Then 

show that the probability that at least one of these events will occur is 
)1()1)(1(1 21 nppp   . 

 

 n nppp ,,, 21   

)1()1)(1(1 21 nppp    

 

 यिद n  पारÖपåरक łपमा ÖवतÆý भएका घटनाहł nppp ,,, 21   भए ÿमाण गर िक यी घटनाहł 
मÅये किÌतमा पिन एउटा घटना घटन ेprobability )1()1)(1(1 21 nppp    हòÆछ ।

 

(b) Find the Median for the Poisson distribution having mean 2.  

 2 Poisson   

 Mean 2 भएको Poisson िवतरण को लागी Median िनणªय गर ।  

(c) Given that: 83)( AP , 85)( BP  and 43)(  BAP . Find )( BAP  and 

)( ABP . Are A  and B  independent events? 

 

 83)( AP , 85)( BP 43)(  BAP )( BAP )( ABP

A B  
 

 83)( AP , 85)( BP  र 43)(  BAP  भए )( BAP  र )( ABP  िनणªय गर । के A  
र B  ÖवतÆý घटनाहł हो ?

 

(d) If X  is a Poisson )( -variate and )1()0(  XPXP  then find   and )1( XP .  

 X Poisson )( )1()0(  XPXP 
)1( XP  

 

 यिद X  Poisson )(  चर भए अिन )1()0(  XPXP  भए   अिन )1( XP  को मान 
िनणªय गर ।
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(e) A bag contains 10 white and 5 black balls. Two balls are drawn in succession 
without replacement. What is the probability that first is white and second is black? 

 

 10 5
 

 

 एउटा झोलामा 10 वटा सेतो अिन 5 वटा कालो गोलीहł छ । ÿितÖथापन िवना लगातार दईु गोलीहł 
लाई िनकािलयो । पिहलो सेतो अिन दोąो कालो हòने probability के हो ?

 

(f) Determine the value of k  such that )(xf  defined by 

 


 


elsewhere,0

10,)1(
)(

xxkx
xf  

is a probability density function. Also find )( 2
1XP . 

 

 
k



 


,0

10,)1(
)(

xxkx
xf

)( 2
1XP  

 

 
 



 


elsewhere,0

10,)1(
)(

xxkx
xf  

यिद )(xf  एउटा probability density फलन भए k  को मान कित हòÆछ ? )( 2
1XP  पिन 

िनणªय गर ।

 

   

 GROUP-B / / समूह-ख  

2. Answer any four questions: 

कुनै चार ÿĳका उ°र दऊेः

6×4 = 24 

(a) Let X  be a discrete random variable having mass function 

x  3  2  1  0 1 2 
)( xXP   k  k2  22k  23k  2k  kk 86 2   

(i) Determine the value of k . 
(ii) Find the distribution function )(xF . 

(iii) Evaluate )0( XP . 

2+2+2 

 X random mass

x  3  2  1  0 1 2 
)( xXP   k  k2  22k  23k  2k  kk 86 2   

(i) k -

(ii) )(xF

(iii) )0( XP   

 

 मानौ X  एउटा discrete अिनयिमत चर हो जस ्को mass फलन 
x  3  2  1  0 1 2 

)( xXP   k  k2  22k  23k  2k  kk 86 2   

(i) k  को मान िनणªय गर । 
(ii) िवतरण फलन )(xF  िनणªय गर । 
(iii) )0( XP  को मूÐयाङ्कन गर ।
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(b) There are two identical boxes. The first box contains 5 white, 7 red balls and the 
second box contains 5 white, 5 red balls. One box is chosen at random and a ball 
is drawn from it. If the ball is found to be white, calculate the probability that it is 
drawn from the first box. 

 

 5 7 5 5

 

 

 Âयहा ँदईुवटा समान ब³स हł छ । पिहलो ब³स मा 5 वटा सेतो र 7 वटा रातो गोली अिन दोąो ब³समा 
5 वटा र 5 वटा रातो गोलीहł छ । अिनयिमत łपमा एउटा ब³स छाÆयो अिन Âयहा ँबाट एउटा गोली 
िनकािलयो । यिद गोली सेतो भĘेाएमा Âयो गोली पिहलो ब³स बाट हो भÆने probability िनणªय गर ।

 

(c) A random variable X  has the probability density function )2()( xaxxf  , 
20  x . Find )(, XEa  and )32var( X . 

 

 X random )2()( xaxxf  , 20  x

)(, XEa )32var( X  

 

 एउटा अिनयिमत चर X  को probability घनÂव फलन )2()( xaxxf  , 20  x  हो । 
)(, XEa  र )32var( X  िनणªय गर ।

 

(d) The probability density function of a continuous bivariate distribution is given by 
 ),( yxf  yx     ,    for 10,10  yx  

  0        ,     elsewhere 

Find the values of yxyx mm  ,,,  and write down the regression lines. 

 

 bivariate

 ),( yxf  yx     ,     10,10  yx  

  0        , 

yxyx mm  ,,, regression  

 

 िनरÆतर bivariate िवतरण को probability घनÂव फलन िदइएको छ 
 ),( yxf  yx     ,    10,10  yx  को लागी 
  0        ,     अÆयý 

yxyx mm  ,,,  को मान िनणªय गर अिन regression रखेाहł लखे ।

 

(e) Find the mean and variance of Binomial distribution.  

 Binomial   

 Binomial िवतरणको मÅयमान अिन variance िनणªय गर ।  

(f) Use Tchebycheff’s inequality to show that for a random variable having p.d.f. 

 )(xf  1  ,  if 10  x  

  0  ,  otherwise 

 
4

3

12

1
2

2

1










XP  

 

 Tchebycheff’s 

 
4

3

12

1
2

2

1










XP , x random p.d.f.

 )(xf  1  ,  10  x  

  0  ,  
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 p.d.f )(xf  1  ,  यिद 10  x  

  0  ,  अÆयथा, 
भएको एउटा अिनयिमत चरको लागी Tchebycheff को असमानता ÿयोग गररे 

4

3

12

1
2

2

1










XP  हòÆछ भनी ÿमाण गर ।

 

   

 GROUP-C / / समूह-ग  

3. Answer any two questions: 

कुनै दुई ÿĳका उ°र दऊेः 

12×2 = 24 

  (a) (i) If A  and B  are two independent events, then prove that 

 (I) A  and B  are also independent. 

 (II) A  and B  are also independent. 

 (III) A  and B  are also independent. 

2+2+2 

 A B

 (I) A   B   

 (II) A   B   

 (III) A   B  

 

  यिद A  र B  दईु ÖवतÆý घटनाहł भए ÿमाण गर 

 (I) A  र B  पिन ÖवतÆý छ । 

 (II) A  र B  पिन ÖवतÆý छ । 

 (III) A  र B  पिन ÖवतÆý छ ।

 

 (ii) If X  and Y  are two independent random variables, prove that 
)()()( YEXEXYE  . 

6 

 X Y random )()()( YEXEXYE    

  यिद X  र Y  दईु ÖवतÆý अिनयिमत चरहł भए ÿमाण गर )()()( YEXEXYE   

(b) (i) Find the moment generating function of a continuous distribution having p.d.f. 

  




 




elsewhere,0

0,
2

1
)(

2 xex
xf

x

 

 and hence find mean and variance. 

6 

 moment generating p.d.f.





 




,0

0,
2

1
)(

2 xex
xf

x

 

 

 

 p.d.f. 




 




,0

0,
2

1
)(

2 xex
xf

x

 

 भएको एउटा िनरÆतर िवतरण को moment generating फलन िनणªय गर । मÅयमान अिन 
variance पिन िनणªय गर ।

 

 

अÆयý 
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 (ii) (I) If X  is a )1,0(N  variate, then prove that 2

2
1 XY   is a )(2

1  variate. 

 (II) Find the characteristic function of a Poisson distribution with parameter  . 
3+3 

 (I) X  )1,0(N  (variate) 2

2
1 XY  )(2

1

(II)   Poisson characteristic 

 

  (I) यिद X )1,0(N  चर भए, ÿमाण गर िक 2

2
1 XY  , )(2

1  चर हो । 

 (II) Èयारािमटर   भएको Poisson िवतरण को characteristic फलन प°ा लगाऊ ।

 

(c) (i) The regression lines are 66  yx  and 1023  yx , find the mean and the 
correlation coefficient. 

3+3 

 66  yx 1023  yx regression correlation 

coefficient  

 

  66  yx  र 1023  yx , regression रखेाहł हòन् । मÅयमान र सहसंबंध गुणांक 
(correlation coefficient) प°ा लगाऊ । 

 

 (ii) The joint probability density function of the random variables YX ,  is 

  ),( yxf )3( yxk     ,  when 20,31  yx  

   0  ,  elsewhere 

 Find  (I)   the value of k 

  (II) )2( YXP  

  (III) Investigate whether X  and Y  are independent. 

2+2+2 

 YX , (joint probability density function)

 ),( yxf )3( yxk     ,      20,31  yx  

  0  ,  

(I)   k-
(II) )2( YXP

 (III) X  Y   

 

  अिनयिमत चरहłको संयĉु probability घनÂव फलन  यसÿकार छ, 
  ),( yxf )3( yxk     ,  जब 20,31  yx  

   0  ,  अÆयý 
 िनणªय गर (I) k को मान (II) )2( YXP  
 (III) X  र Y  ÖवतÆý छ वा छैन जाचँ गर ।

 

(d) (i) The random variable X  follows normal distribution with parameters 
),( m . Find the distribution of baXY   where a  and b  are constants. 

6 

 X random normal ),( m

baXY  a b  

 

  Èयारािमटर ),( m  भएको सामाÆय िवतरण लाई अिनयिमत चर X  ले follow गछª  । 
baXY   को िवतरण खोज, जहा ँ a  र b  िÖथरांक हो ।

 

 (ii) Find the probability that a leap-year selected at random will have 53 sundays. 3 

 (leap-year) 53   

  अिनयिमत łपमा चयन गåरएको लीप वषªमा 53 आइताबए हòने probability प°ा लगाऊ ।  

 (iii) State the law of large numbers. 3 
 Large numbers   

  ठूलो सं´याहłको कानून उÐलखे गर ।  



UG/CBCS/B.Sc./Programme/5th Sem./Mathematics/MATHPSEC5/Revised & Old/2023 

5094 6

   

 SEC2B 

DIFFERENTIAL GEOMETRY 
 

 GROUP-A / / समूह-क  

1. Answer any four questions from the following: 

कुनै चार ÿĳका उ°र दऊेः

3×4 = 12 

(a) State Frenet-Serret formula.  

 Frenet-Serret   

 Frenet-Serret को सूý उÐलखे गर ।  

(b) Show that the curve 

 





 tttt ,sinh

2

1
,cosh

2

1
)(  

is not a unit curve. Is it regular? Justify. 

 

 






 tttt ,sinh

2

1
,cosh

2

1
)( (unit curve)

regular  

 

 
वø 






 tttt ,sinh

2

1
,cosh

2

1
)(  एउटा एकाइ वø होइन भनी ÿमाण गर । के यो िनयिमत 

छ ? Æयायोिचत गर ।

 

(c) Define Osculating plane and Osculating sphere.  
 Osculating Osculating   

 Osculating सÌतल् अिन Osculating गोला (sphere) को पåरभाषा दऊे ।  

(d) If geodesic curvature of a curve on a surface is zero everywhere, prove that the 
curve is geodesic. 

 

 geodesic curvature 
geodesic  

 

 यिद एउटा सतहमा वøको geodesic वøता सब¥ितर शूÆय भए वø geodesic हो भनी ÿमाण गर ।  

(e) Find the arc length of the curve 0,),34,12()( 2  ttttt   

 0,),34,12()( 2  ttttt (arc length)   

 वø 0,),34,12()( 2  ttttt  को वृतांशको लÌबाई खोज ।  

(f) Prove that 2nd fundamental form of a plane is zero.  

 2nd fundamental   

 सÌतल् को ±ेýो आधारभूत łप शूÆय हòÆछ भनी ÿमाण गर ।  

   

 GROUP-B /  / समूह-ख  

2. Answer any four questions from the following: 

कुनै चार ÿĳका उ°र दऊेः

6×4 = 24 

(a) Find the first fundamental form of the surface ),sinh,(cosh),( vuuvu    

 ),sinh,(cosh),( vuuvu  1st fundamental   

 वø ),sinh,(cosh),( vuuvu   को पिहलो आधारभूत łप िनणªय गर ।  
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(b) Find the curvature of the curve 





 tttt cos

2

1
,sinh

2

1
,cosh

2

1
)( . 

 

 






 tttt cos

2

1
,sinh

2

1
,cosh

2

1
)( (curvature)  

 

 
वø 






 tttt cos

2

1
,sinh

2

1
,cosh

2

1
)(  को वøता िनणªय गर ।

 

(c) (i) Show that the surface yxez coscos   is minimal. 3 

 yxez coscos  minimal.  

  सतह yxez coscos   Æयूनतम् हो भनी ÿमाण गर ।  

 (ii) Find the envelope of the surface 32 33 tzytxt  . 3 

 32 33 tzytxt  envelope   

  सतह 32 33 tzytxt   को envelope खोज ।  

(d) Define surface, surface patches, and atlas. Write down a surface patch of unit sphere. 1+1+1+3 

 (Surface), surface patch atlas surface 
patch  

 

 सतह, सतहको Èयाचहł अिन एट्लस को पåरभाषा दऊे । एकाइ गोलाको सतहको Èयाच लेख ।  

(e) Define parametrization of a curve. Find the parametrization of the curve 

)sin,cossin,21(cos)( 2 ttttt     for   0t  

2+4 

 parametrization )sin,cossin,21(cos)( 2 ttttt  , 0t  

parametrization  

 

 वøको parametrization खोज )sin,cossin,21(cos)( 2 ttttt  , 0t  को लागी ।  

(f) (i) Write Rodrigue’s formula. 2 

 Rodrigue   

  Rodrigue को सूý लेख ।  

 (ii) Show that the surface 2)( azxy   is developable. 4 

 2)( azxy   developable.  

  सतह 2)( azxy   developable हो भनी ÿमाण गर ।  

   

 GROUP-C / / समूह-ग  

3. Answer any two questions from the following: 

कुनै दुई ÿĳका उ°र दऊेः 

12×2 = 24 

  (a) Find btn ,,,,   for the curve ),sin,cos()(  baa  and verify Frenet-
Serret formula. 

2+2+2+ 
2+2+2 

 ),sin,cos()(  baa  btn ,,,,   Frenet-Serret

 

 

 वø ),sin,cos()(  baa  को लागी btn ,,,,   िनणªय गर अिन Frenet-Serret 

सूý को Æयायोिचत गर ।
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(b) (i) Prove that the area of a surface patch is unchanged by reparametrization. 6 

  reparameterization   

  Reparameterization Ĭारा सतहको Èयाच मा कुनै वद्लाव आउदँनै भनी ÿमाण गर ।  

 (ii) Find the second fundamental form of the surface: 

  )sin,sincos,cos(cos),( uvuvuvu   

6 

 )sin,sincos,cos(cos),( uvuvuvu  2nd fundamental 

 

 

  सतह )sin,sincos,cos(cos),( uvuvuvu   को दोąो आधारभूत łप िनणªय गर ।  

(c) (i) State Gauss-Bonnet theorem for simple closed curve. 2 

 Gauss-Bonnet   

  साधारण closed वøको लागी Gauss-Bonnet उपपाī उÐलेख गर ।  

 (ii) Define principal curvature and Gaussian curvature. Find principal and 
Gaussian curvature for the surface 

  )sin,sincosh,coscosh(),( uvuvuvu   

2+1+5+2 

 Principal curvature Gaussian curvature 

)sin,sincosh,coscosh(),( uvuvuvu   

principal Gaussian curvature  

 

  िÿिÆसपल वøता अिन Gaussian वøता को पåरभाषा देऊ । 

 सतह )sin,sincosh,coscosh(),( uvuvuvu   को लागी िÿिÆसपल अिन 
Gaussian वøता िनणªय गर ।

 

(d) (i) Define normal curvature. Find the normal curvature of the curve 

 ))1(2,2,2()( 2  ttt  on the surface ),,(),( 22 vuvuvuvu  . 

1+5 

 Normal curvature ),,(),( 22 vuvuvuvu 
))1(2,2,2()( 2  ttt normal curvature  

 

  नमªल वøता को पåरभाषा देऊ । वø ))1(2,2,2()( 2  ttt  को सतह 

),,(),( 22 vuvuvuvu   मा नमªल वøता िनकाल ।

 

 (ii) Define geodesic curve on a surface. Prove that all great circles on a sphere 
are geodesics. 

2+4 

 geodesic 
(great circle) geodesics.

 

  सतहमा geodesic वøको पåरभाषा दऊे । गोला मा सबै ठूला व°ृहł geodesic हł हो भनी 
ÿमाण गर ।
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