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Calculus and Differential Equation 
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Bachelor of Science (BSC-12/16) 

First Year, Examination, 2018 

Time : 3 Hours   Max. Marks : 40 

Note : This paper is of forty (40) marks containing three 

(03) Sections A, B and C. Learners are required to 

attempt the questions contained in these Sections 

according to the detailed instructions given therein. 

uksV % ;g iz’u i= pkyhl ¼40½ vadksa dk gS tks rhu ¼03½ 

[k.Mksa ^d*] ^[k* rFkk ^x* esa foHkkftr gSA f’k{kkfFkZ;ksa dks 

bu [k.Mksa esa fn, x, foLr`r funsZ’kksa ds vuqlkj gh iz’uksa 

ds mŸkj nsus gSaA 

Section–A / [k.M&d 

(Long Answer Type Questions) / ¼nh?kZ mŸkjh; iz’u½ 

Note : Section „A‟ contains four (04) long answer type 

questions of nine and half (9
1

2
) marks each. 

Learners are required to answer two (02) questions 

only. 
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uksV % [k.M ^d* esa pkj ¼04½ nh?kZ mŸkjh; iz’u fn;s x;s gSaA 

izR;sd iz’u ds fy, lk<+s ukS (9
1

2
) vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ksa dks buesa ls dsoy nks ¼02½ iz’uksa ds mŸkj nsus 

gSaA 

1. Show that the hyper-harmonic series 
1

p
n

  is 

convergent if P > 1 and divergent if P 1 . 

fl) dhft, fd gkbij&gkWeksfud Js.kh 
1

p
n

 ] P > 1 ds 

fy, vfHklkjh rFkk P 1  ds fy, vilkjh gksrh gSA  

2. If 
3 3

1
ta n

x y
u

x y


 

  
 

, then prove that : 

s in 2
u u

x y u
x y

 
 

 
  

;fn 
3 3

1
ta n

x y
u

x y


 

  
 

] rc fl) dhft, fd % 

s in 2
u u

x y u
x y

 
 

 
 

3. The cardioid  1 co sr a    revolves about the 

initial line. Find the surface area of the solid thus 

generated. 

dkWfMZvkWbM  1 co sr a    dks izkjfEHkd js[kk ds lkis{k 

?kqekus ij cus Bksl dk ì‛B Kkr dhft,A 
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4. Solve : 

 2 2
s in 2 1 c o s 0y x d x y x d y      

gy dhft, % 

 2 2
s in 2 1 c o s 0y x d x y x d y     

Section–B / [k.M&[k 

(Short Answer Type Questions) / ¼y?kq mŸkjh; iz’u½ 

Note : Section „B‟ contains eight (08) short answer type 

questions of four (04) marks each. Learners are 

required to answer four (04) questions only.  

uksV % [k.M ^[k* esa vkB ¼08½ y?kq mŸkjh; iz’u fn;s x;s gaSA 

izR;sd iz’u ds fy, pkj ¼04½ vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ksa dks buesa ls dsoy pkj ¼04½ iz’uksa ds mŸkj nsus 

gSaA 

1. Expand s in x  by Maclaurin‟s series. 

s in x  dk eSDyksfju Js.kh ls izlkj dhft,A 

2. For any curve prove that : 

2

2

2

1 d u
u

dp

 
   

 

, where 
1

u
r

   

fdlh oØ ds fy, fl) dhft, fd % 

2

2

2

1 d u
u

dp

 
   

 

 ] tgk¡ 
1

u
r

  gSA 



 [ 4 ] MT–02 

 (B-68) 

3. Show that for equiangular spiral 

c o t
, c o se cr a e r

 
    , where   is radius of 

curvature. 

fl) dhft, fd lekudksf.kd lfiZy c o t
r a e

 
  ds fy, 

cosecr   ] tgk¡   oØrk f=T;k gSA 

4. Find Maxima or Minima for   s in co s 2f x x x   if 

exist. 

  s in co s 2f x x x   ds fy, mfPp‛B rFkk fufEu‛B 

¼;fn gksa rks½ Kkr dhft,A 

5. Find asymptotes of : 

                        3 2 2 3 2
2 2 1x x y x y y x y y       

oØ % 

       3 2 2 3 2
2 2 1x x y x y y x y y        

ds vuUrLif’kZ;ksa dks Kkr dhft,A 

6. Sketch the curve :  

                                     2 2
co s 2r a   

oØ % 

                
2 2

co s 2r a    

dk vuqjs[k.k dhft,A 

7. Find the value of : 

                                        
2

2 21 0

x d x d y

x y
   
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eku Kkr dhft, % 

2

2 21 0

x d x d y

x y
   

8. Prove that : 

1
1

0

1
lo g

n

d x n
x


  

 
    

fl) dhft, fd % 

1
1

0

1
lo g

n

d x n
x


  

 
   

Section–C / [k.M&x 

(Objective Type Questions) / ¼oLrqfu‛B iz’u½ 

Note : Section „C‟ contains ten (10) objective type 

questions of half  1

2
 mark each. All the questions 

of this Section are compulsory. 

uksV % [k.M ^x* esa nl ¼10½ oLrqfu‛B iz’u fn;s x;s gSaA izR;sd 

iz’u ds fy, vk/kk  1

2
vad fu/kkZfjr gSA bl [k.M ds 

lHkh iz’u vfuok;Z gSaA 

Fill in the blanks : 

fjDr LFkkuksa dh iwfrZ dhft, % 

1. Absolute convergent series is always  .......... . 

fuis{k vfHklkjh Js.kh ges’kk 
---------------

 gksxhA 
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2. First term in expansion of s in x  is ............ . 

s in x  ds izlkj esa igyk in 
---------------

 gksxkA 

3. Curve 4 2
4 9 1 0x x y    is symmetric about axis  

of ............ . 

oØ 4 2
4 9 1 0x x y    

-----------------
 v{k ds ifjr% lefer 

gksxkA 

4. Formula for 
d s

d 
 is .............. . 

d s

d 
 Kkr djus dk lw= gksxk 

-------------
A 

5. Value of |3


 is .................. . 

|3

 dk eku 

---------------
 gksxkA 

6. Formula || 1n n


  = .................... . 

lw= || 1n n


    
----------------

A 

7. Integrating factor for P Q
d y

y
d x

   is ............ . 

P Q
d y

y
d x

   dk lekdyu xq.kd 
------------

 gksxkA 

8. Formula ta n    ......... . 

lw= ta n    
--------------------

A 
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9. Value of 
u u

x y
x y

 


 
 for 

2 2

2

x y
u

x y


  is ............ . 

2 2

2

x y
u

x y


  ds fy, 

u u
x y

x y

 


 
 dk eku 

--------------
 gksxkA 

10. Curve  s inx a    ,   1 c o sy a    is called 

.................. . 

oØ  s inx a    ]  1 c o sy a  
 ---------------------

 

dgykrk gSA 
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