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UNIVERSITY OF NORTH BENGAL 

B.Sc. Programme 1st Semester Examination, 2023 

DSC1/2/3-P1-MATHEMATICS 

CALCULUS AND GEOMETRY 

(REVISED SYLLABUS 2023 / OLD SYLLABUS 2018) 

Time Allotted: 2 Hours Full Marks: 60 

The figures in the margin indicate full marks.

 GROUP-A /  / समूह-क  

1. Answer any four questions from the following: 3×4 = 12 

   

 कुनै चारवटा ÿĳका उ°र दऊे :  

(a) Find the equation of the sphere described on the join of )4,3,2( P  and 
)7,6,5( Q  as diameter. 

3 

 )4,3,2( P  )7,6,5( Q

 

 

 )4,3,2( P अिन )7,6,5( Q  लाई जोड़्ने रखेालाई Óयास (diameter) िलएर बनाउन े
गोलाकारको समीकरण िनणªय गर । 

 

(b) Find the arcs length in the 1st quadrant of the astroid 323232 ayx  . 3 

 quadrant) 323232 ayx   astroid   

 Astroid 323232 ayx  को पिहलो quadrant मा पन¥ व°ृारा (arcs length) िनणªय गर ।  

(c) If xxy e
n log1 , find 

x

n
yn

)!1( 
 . 3 

 
xxy e
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x
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xxy e

n log1  भए, 
x

n
yn

)!1( 
  को मान िनकाल । 

 

(d) Find the envelope of the family of straight lines 21 mamxy  , where m  
is a parameter. 

3 

 21 mamxy   envelope m   

 m  parameter भएको सरल रखेासमूह 21 mamxy   को envelope िनणªय गर ।  

(e) Find 
20
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 को मान िनणªय गर । 
 



UG/CBCS/B.Sc./Programme/1st Sem./Mathematics/MATHDSC1/Revised & Old/2023 

1060 2

(f) Find the intervals in which the function 122418)( 234  xxxxxf  is 
concave. 

3 

 122418)( 234  xxxxxf  (interval) 

 

 

 फलन 122418)( 234  xxxxxf  अवतल (concave) हòने अÆतरालहł िनणªय गर ।  

    

 GROUP-B /  / समूह-ख  

2. Answer any four questions from the following: 6×4 = 24 

   

 कुनै चारवटा ÿĳका उ°र दऊे :  

(a) Find the envelope of the family of ellipse 1
2

2

2

2


b

y

a

x
, where a  and b  are 

constants connected by cba  . 

6 
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 envelope a b  cba   

 

 

 
a अिन b  िÖथराƾहł हòन् अिन cba   भए अÁडव°ृहłको समूह 1

2

2

2

2


b

y

a

x  को 

envelope िनणªय गर । 

 

(b) Find the asymptotes of the curve 016116 3223  yxyxyyxx . 6 

 016116 3223  yxyxyyxx  asymptote   

 वø 016116 3223  yxyxyyxx  को अनÆत Öपशªकहł िनणªय गर ।  

(c) Find the equations of the generating lines of the hyperboloid 1
1694

222


zyx

 

which pass through the point )4,3,2(  . 

6 

 
1

1694

222


zyx

 (generating line) 

)4,3,2(    

 

 
)4,3,2(  बाट पार हòने hyperboloid 1

1694

222


zyx  को उÂपादन गन¥ रखेाहłको 

समीकरण िनणªय गर । 

 

(d) Find the volume of the solid generated by the revolution of the region enclosed 

by axy 42   and the lines 0y , and ax   about its axis. 

6 

 axy 42   0y , ax   

 

 

 axy 42  अिन रखेाहł 0y अिन ax   ले संलµन ±ेýलाई Âयसको अ±मा घमुाउँदा उÂपÆन 
हòने ठोसको आयतन िनणªय गर । 
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(e) Find the reduction formula for dxxI n
n  sin  and hence find 

2

0

6sin


dxx . 6 

 
dxxI n

n  sin reduction 
2

0

6sin


dxx   
 

 
dxxI n

n  sin को reduction formula िनणªय गर साथै 
2

0

6sin


dxx  को मान िनणªय गर । 
 

(f) Reduce the equation 06224 22  yxyxyx  to its canonical form and 
determine the nature of conic represented by it. 

6 

 06224 22  yxyxyx  canonical

conic  

 

 समीकरण 06224 22  yxyxyx  लाई canonical łपमा पåरणत गåर Âयस शंकुको 
ÿकृित िनणªय गर । 

 

    

 GROUP-C / / समूह-ग  

3. Answer any two questions from the following: 12×2 = 24 

   

 कुनै दुईवटा ÿĳका उ°र दऊे :  

  (a) (i) If, by a rotation of rectangular axes about the origin, the expression 

)2( 22 byhxyax  change to )2( 22 ybyxhxa   then prove that 
baba  . 

6 

 22 2 byhxyax   
22 2 ybyxhxa   baba 

 

  मूलिबÆदकुो साप±ेमा आयताकार अ±हłलाई पåरøमा गराउँदा )2( 22 byhxyax   को 

पåरिणत łप )2( 22 ybyxhxa   भए ÿमाण गर : baba   । 

 

 (ii) Find the reduction formula for  dxxntan , when 1n  and n ℕ and 

then find  dxx5tan . 

6 

  dxxntan  1n n ℕ

 dxx5tan –

 

  1n अिन n ℕ को िनिÌत  dxxntan  को reduction सूý िनणªय गरी  dxx5tan  
को मान िनणªय गर ।

 

(b) (i) If )sin(sin 1 xmy  , show that  

  0)()12()1( 22
12

2   nnn ynmyxnyx  

6 

 )sin(sin 1 xmy   

0)()12()1( 22
12

2   nnn ynmyxnyx

 

  )sin(sin 1 xmy  भए, ÿमाण गर : 

  0)()12()1( 22
12

2   nnn ynmyxnyx
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 (ii) Find the area included between the curves 42 22  yx  and 

42 22  yx . 

6 

 42 22  yx  42 22  yx   

  वøहł 42 22  yx अिन 42 22  yx को माझ पन¥ ±ेýको ±ेýफल िनणªय गर ।  

(c) (i) Show that the points of inflexion of the curve )()( 22 bxaxy   lies on 
the line bax 43  . 

6 

 )()( 22 bxaxy   (points of inflexion) 

bax 43   

 

  वø )()( 22 bxaxy   को  inflexion िबÆद ु रेखा bax 43  मा रहÆछ भनी 
ÿमाण गर ।

 

 (ii) Reduce the equation  

  052424244 222  zyxxyzxyzzyx  

 to the canonical form and find the nature of it. 

6 

 052424244 222  zyxxyzxyzzyx canonical  

  समीकरण 052424244 222  zyxxyzxyzzyx  लाई 
canonical łपमा पåरणत गरी Âयसको ÿकृित िनणªय गर ।

 

(d) (i) Find the equation of the sphere passing through the point )1,3,2(  and the 

circle 04486222  zyxzyx , 632  zyx . 

6 

 )1,3,2(  04486222  zyxzyx 632  zyx  

  )1,3,2( िबÆदबुाट पार हòने अिन व°ृ 04486222  zyxzyx , 

632  zyx बाट पिन पार हòने गोलाकारको समीकरण िनणªय गर ।

 

 
(ii) Find the polar equation of the ellipse 1

49

22


yx

, if the pole be at its 

right hand focus and the positive direction of x-axis be the positive 
direction of the polar axis. 

6 

 
1

49

22


yx

 polar (pole) 

x– polar

 

  दािहने नािभमा ňवु भए अिन x-अ±को सकाराÂमक (positive) िदशामा ňवुीय अ±को पिन 

सकाराÂमक िदशा भए अÁडव°ृ 1
49

22


yx  को ňवुीय समीकरण गर ।

 

 
——×—— 

 

 


