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December - Examination 2015

B.A./B.Sc. Part-I Examination

Calculus and Differential Equations

Paper - MT - 02
Time : 3 Hours ] [ Max. Marks :- 67

Note : The question paper is divided into three Sections A, B, 
and C. Use of calculator is allowed in this paper.

ZmoQ> : àíZ nÌ VrZ IÊS>m| E, ~r, Am¡a gr ‘| {d^m{OV h¡& Bg àíZnÌ ‘| 
Ho$ëHw$boQ>a Ho$ Cn¶moJ H$s AZw‘{V h¢& 

 Section - A 7 x 1 = 7
Note : Section 'A' contain seven (07) Very Short Answer Type Questions. 

Examinees have to attempt all questions. Each question is of 01 
marks and maximum word limit is thirty words.

(IÊS> - A)
ZmoQ> : IÊS> "E' ‘| gmV (07) A{VbKwCÎmamË‘H$ àíZ h¢, narjm{W©¶m| H$mo 

g^r àým| H$mo hb H$aZm h¢& àË¶oH$ àíZ Ho$ 01 A§H$ h¡ Am¡a A{YH$V‘ 
eãX gr‘m Vrg eãX h¢&
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1) (i) How many number of maximum asymptotes of the following 

curve.

  {XE JE dH«$ H$s A{YH$V‘ {H$VZr AZÝV ñneu¶m± hmoJr?

  4 4 3 2x x y xy y x xy y 7 03 2 2 3 2 2- - + + + - - =

 (ii) Write the formula of Rabbe's test.

  am~o narjU H$m gyÌ {b{IE&

 (iii) Write the degree and order of the following differential equation.

  {ZåZ AdH$b g‘rH$aU H$s H$mo{Q> VWm KmV {b{IE&

  sin
dx
d y

x
dx
dy

x22

2 4
2+ =c m

 (iv) Write the relation between beta and gamma function.

  ~rQ>m d Jm‘m ’$bZ ‘| gå~ÝY {b{IE&

 (v) Write the formula of radius of curvature for intrinsic equation

  dH«$ H$s Z¡O g‘rH$aU Ho$ {bE dH«$Vm {ÌÁ¶m H$m gyÌ {b{IE&

 (vi) Write necessary and sufficient conditions for exact differential 

equations.

  ¶WmW© AdH$b g‘rH$aU Ho$ {bE Amdí¶H$ Ed§ n¶m©á à{V~§Y 

{b{IE&

 (vii) Write the condition of convergence of the hyper-harmonic 

series.

  hmBna-hma‘mo{ZH$ loUr Ho$ A{^gmar hmoZo H$m à{V~§Y {b{IE&
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 Section - B 4 x 8 = 32
Note : Section 'B' contain Eight Short Answer Type Questions. 

Examinees will have to answer any four (04) questions. Each 
question is of 08 marks. Examinees have to delimit each answer 
in maximum 200 words. 

(IÊS> - ~)
ZmoQ> : IÊS> - "~' ‘| AmR> bKw CÎma àH$ma Ho$ àý h¢, narjm{W©¶mo§ H$mo 

H$sÝht ^r Mma (04) gdmbm| Ho$ Odm~ XoZo h¢& àË¶oH$ àíZ 08 A§H$ H$m 
h¡& narjm[W©¶m| H$mo A{YH$V‘ 200 eãXm| ‘| àË¶oH$ Odm~ n[agr{‘V
H$aZo h¢&

2) Prove that  {gÕ H$amo {H$ ( )
sin

n n
n

1
r
r

C C - =

3) Solve the following differential equation:

 {ZåZ AdH$b g‘rH$aU H$mo hb H$s{OE:

 xy ay dx x axy dy3 2 2 02 2- + - =^ ^h h

4) A circular arc revolves about its chord. Find the area of the surface 

formed, if the radius of the arc is a and it subtends angle 2a at the 

centre.

 EH$ d¥Îmr¶ Mmn AnZr Ordm Ho$ Mmam| Amoa Ky‘Vm h¡& Bg àH$ma O{ZV 

n¥ð>r¶ joÌ’$b kmV H$s{O¶o, Ohm± d¥Îm H$s {ÌÁ¶m a VWm Mmn Ûmam Ho$ÝÐ 

na AÝV[aV H$moU 2a h¡&

5) Find the area of a loop of the curve r = a sin 3q.

 dH«$ r = a sin 3q Ho$ EH$ byn H$m joÌ’$b kmV H$s{OE&
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6) Find the Maximum of Minimum of the following function.

 {ZåZ ’$bZm| H$m CpÀMï> VWm {ZpåZï> kmV H$s{OE&

 sinx + cos2x

7) If  , ,u F
y
x
z
y
x
z= c m  then by chain rule find the value of

 x
x
u
y
y
u
z
z
u

2
2

2
2

2
2+ +

 ¶{X , ,u F
y
x
z
y
x
z= c m  hmo Vmo l¥§Ibm {Z¶‘ go x

x
u
y
y
u
z
z
u

2
2

2
2

2
2+ +

 H$m ‘mZ kmV H$s{OE&

8) Find the envelope of a straight line drawn at right angles to the ends 

of the radii vectors of the cardiod r = a (1 + cosq)

 CZ aoImAm| H$m AÝdmbmon kmV {H${O¶o Omo H$m{S>©AmBS> r = a (1 + cosq) 

H$s Y«wdmÝVa aoImAm| Ho$ {gam| go CZ na g‘H$moU ~ZmVr hþB© ItMr Om¶o&

9) Find the intrinsic equation of the asteroid x y a
2
3

2
3

2
3+ = , when s 

is measured :

 (i) From the cusp on the axis of x.

 (ii) From the vertex

 EñQ>mBS> H$m x y a
2
3

2
3

2
3+ =  Z¡O g‘rH$aU kmV H$s{O¶o O~{H$ s Zmnm 

J¶m hmo :

 (i) x - Aj na H$ñn go

 (ii) erf© go



MT - 02 / 1000 / 7  (5) (P.T.O.)

237

 Section - C 2 x 14 = 28

Note : Section 'C' contain 4 Long Answer Type Questions. Examinees 

will have to answer any two (02) questions. Each question is of 

14 marks. Examinees have to delimit each answer in maximum 

500 words.

(IÊS> - g)

ZmoQ> : IÊS> "gr' ‘| Mma {Z~ÝYmË‘H$ àý h¢& narjm{W©¶m| H$mo H$sÝht ^r 

Xmo (02) gdmbm| Ho$ Odm~ XoZo h¢& àË¶oH$ àíZ 14 A§H$m| H$m h¡, 

narjm{W©¶m| H$mo A{YH$V‘ 500 eãXm| ‘| àË¶oH$ Odm~ n[agr{‘V

H$aZo h¢&

10) (i) Test the convergence of series

 
. . ( )

( ) ( )
. . ( ) ( )

( )( ) ( )( )
.....

c
ab
x

c c
a a b b

x
c c c

a a a b b b
x1

1 1 2 1
1 1

1 2 3 1 2
1 2 1 22 3+ +

+
+ +

+
+ +

+ + + +
+

  Where x,  a, b, c are all positive.

  loUr

 . . ( )
( ) ( )

. . ( ) ( )
( )( ) ( )( )

.....
c
ab
x

c c
a a b b

x
c c c

a a a b b b
x1

1 1 2 1
1 1

1 2 3 1 2
1 2 1 22 3+ +

+
+ +

+
+ +

+ + + +
+

  Ohm± x,  a, b, c g^r YZmË‘H$ h¡&

 (ii) State and prove Maclaurin's theorem of expansion of a function. 

  ’$bZm| Ho$ àgma {H$ ‘o³bm[aZ à‘o¶ H$m H$WZ H$a {gÕ H$s{O¶o&
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11) (i) Show that the eight points of intersection of the curve 

xy x y x y a2 2 2 2 2- + + =^ h  and it asymptotes lie on a circle 

whose centre is at the origin.

  {gÕ H$amo {H$ dH«$ xy x y x y a2 2 2 2 2- + + =^ h  VWm AZÝVñner© 

Ho$ 8 à{VÀN>oX {~ÝXþ EH$ d¥Îm na pñWV h¡ {OgH$m Ho$ÝÐ ‘yb {~ÝXþ 

na h¡&

 (ii) Show that the radius of curvature at a point ,cos sina a3 3i i^ h 

on the curve x y a
2
3

2
3

2
3+ =  is sin

a
2
3

2i .

  {gÕ H$s{O¶o {H$ dH«$ x y a
2
3

2
3

2
3+ =  Ho$ {~ÝXþ ,cos sina a3 3i i^ h 

na dH«$Vm {ÌÁ¶m sin
a
2
3

2i hmoJr&

12) (i) Trace the following curve :

  {ZåZ dH«$ H$m AZwaoIU H$s{OE :

  cosr a 22 2 i=

 (ii) Evaluate the following integral by changing to polar coordinates:

  {ZåZ {Ûg‘mH$b H$mo Y«wdr¶ {ZX}em§H$m| ‘| n[ad{V©V H$a ‘mZ kmV H$s{OE&

  x y dx dy
x

ax x
a

2 2
2

0

2
2

+
-##
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13) (i) Evaluate the following integral, when 

  , ,x y z 0>  and 
a
x

b
y

c
z

1
p q r

#+ +` ` `j j j

  x y z dx dy dzl m n1 1 1- - -###

  g‘mH$b x y z dx dy dzl m n1 1 1- - -###  H$m ‘mZ kmV H$s{O¶o O~{H$

  , ,x y z 0>  d 
a
x

b
y

c
z

1
p q r

#+ +` ` `j j j  

 (ii) Find the whole length of the cycloid 

  , , 0 2sin cosx a y a 1 # #i i i i r= - = -^ ^ ^h h h

  MH«$O , , 0 2sin cosx a y a 1 # #i i i i r= - = -^ ^ ^h h h H$s 

gånyU© bå~mB© kmV H$s{OE&


