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Calculus and Differential Equations
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Note: The question paper is divided into three sections A, B and C. Use of 
non-programmable scientific calculator is allowed in this paper.

{ZX}e : àíZ nÌ VrZ IÊS>m|  "A', "~' Am¡a "g' ‘| {d^m{OV h¡& Bg àíZnÌ 
‘| Zm°Z-àmoJ«m‘o~b gmB§Q>r{’$H$ Ho$ëHw$boQ>a Ho$ Cn¶moJ H$s AZw‘{V h¢&

 Section - A 7 × 1 = 7
(Very Short Answer Questions)

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 may be thirty 
words.

 IÊS> - "A'
(A{V bKw CÎmar¶ àíZ)

{ZX}e : IÊS> "A' ‘| 07 A{V bKw CÎmamË‘H$ àíZ h¢, narjm{W©¶m| H$mo g^r 
àíZm| H$mo hb H$aZm h¢& àË¶oH$ àíZ Ho$ 01 A§H$ h¡ Am¡a A{YH$V‘ eãX 
gr‘m Vrg eãX h¢&
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1) (i) Write the nth term of the following series:
  {ZåZ loUr H$m n dm± nX {b{IE:

  1
! ! !
x x x
2
2

3
3

4
42 2 3 3

+ + + +

 (ii) Write the condition of double point to be a node :
  {ÛH$ {~ÝXþ Ho$ ZmoS> hmoZo H$m à{V~§Y {b{IE … 

 (iii) How many asymptotes of the following curve :
  {XE JE dH«$ H$s {H$VZr AZÝV ñn{e©¶m± h¡ …
  ( ) ( )x x y a x y a xy 02 2 2 2 2 2- + - - =

 (iv) Define Beta function.
  ~rQ>m ’$bZ H$mo n[a^m{fV H$s{OE&

 (v) Write the formula of Logarithmic Ratio Test.
  bKwJUH$s¶ AZwnmV narjU H$m gyÌ {b{IE&

 (vi) State Taylor's theorem.
  Q>oba à‘o¶ H$m H$WZ {b{IE

 (vii) Write the formula of derivative of length of an arc in cartesian 
form.

  Mmn H$s bå~mB© H$m AdH$bZ H$m H$mVu¶ gyÌ {b{IE&

 Section - B 4 × 8 = 32
(Short Answer Questions)

Note: Section ‘B’ contain Eight (08) 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.
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(IÊS> - ~)
(bKw CÎmar¶ àíZ)

{ZX}e : IÊS> "~' ‘| 08 bKw CÎma àH$ma Ho$ àíZ h¢, narjm{W©¶m| H$mo {H$Ýhr 
^r Mma (04) gdmbm| Ho$ Odm~ XoZm 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) Find maximum and minimum values of the function :
 {ZåZ ’$bZ H$m CpÀMð> Am¡a {ZpåZð> ‘mZ kmV H$amo:

 ( ) ( ) ( )x x x1 2 3- - - .

3) If  ( , , )Fu y z z x x y= - - -   then prove that

 
x
u

y
u

z
u
0

2
2

2
2

2
2+ + =

 ¶{X ( , , )Fu y z z x x y= - - -  hmo Vmo {gÕ H$amo {H$ 

 
x
u

y
u

z
u
0

2
2

2
2

2
2+ + =

4) Trace the following cardioide:
 {ZåZ öX¶m‘ H$m AZwaoIU H$amo
 ( )cosr a 1 i= +

5) Show that the pedal equation of the ellipse 
a
x

b
y

12

2

2

2

+ =  is :

 {gÕ H$s{OE {H$ XrK©d¥V 
a
x

b
y

12

2

2

2

+ =  H$m nm{XH$ g‘rH$aU h¡:

 
b a b a b

r1 1 1
2 2 2 2 2

2

= + -
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6) Prove that the radius of curvature at any point (x, y) on the astroid 
x y a/ / /2 3 2 3 2 3+ =   is three times the length of the perpendicular from 
the origin on the tangent at that point.

 {gÕ H$s{OE H$s EñQ´>m¶S> x y a/ / /2 3 2 3 2 3+ =  Ho$ {H$gr {~ÝXþ (x, y) na 
dH«$Vm {ÌÁ¶m ‘yb {~ÝXw go ñne© aoIm na IrM| JE bå~ H$s bå~mB© H$s 
VrZ JwZr hmoVr h¡& 

7) Show that the envelope of the straight line joining the extremities of

 a pair of semi conjugate diameter of the ellipse 
a
x

b
y

12

2

2

2

+ =   is the

 ellipse 
a
x

b
y

2

2

2

2

1
2+ =

 {gÕ H$s{OE {H$ XrK©d¥Îm 
a
x

b
y

12

2

2

2

+ =  Ho$ AY© g§¶wå‘r ì¶mgm| Ho$ {gam|

 H$mo {‘bmZo dmbr aoIm H$m AÝdmbmon 
a
x

b
y

2

2

2

2

1
2+ =  h¡&

8) Evaluate the following integral by changing to polar coordinates.
 {ZåZ {Ûg‘mH$b H$mo Y«wdr¶ {ZX}em§H$mo ‘| n[ad{V©V H$a ‘mZ kmV H$s{OE&

 e dxdy( )x y

00

2 2

33

- +##

9) Find the length of an arc of the cycloid 
( ), ( )sin cosx a y a 1i i i= + = - .

 MH«$O ( ), ( )sin cosx a y a 1i i i= + = -  Ho$ EH$ Mmn H$s bå~mB© 
kmV H$s{OE&
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 Section - C 2 × 14 = 28
(Long Answer Questions)

Note: Section ‘C’ contain 04 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)
(XrK© CÎmar¶ àíZ)

{ZX}e : IÊS> "g' ‘| 04 {Z~§YmË‘H$ àíZ h¢, narjm{W©¶m| H$mo {H$Ýhr ^r 
Xmo (02) gdmbm| Ho$ Odm~ XoZm 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) Show that the asymptotes of the following quartic cut the curve 
in the eight points which lie on a circle.

  {gÕ H$s{OE {H$ {ZåZ MVw©KmVr H$s AZÝV ñn{e©¶m± dH«$ H$mo AmR> 
{~ÝXþAm| na H$mQ>Vr h¡ Omo EH$ d¥V na pñWV h¡&

  ( ) ( )x y x y x y xy y xy y4 9 5 5 30 7 1 02 2 2 2 2 2 3 2- - + - - + + - =

 (ii) If  u exyz=  then prove that

  ¶{X u exyz=  hmo Vmo {gÕ H$s{OE

  ( )
x y z
u

xyz x y z e1 3 xyz
3

2 2 2

2 2 2
2 = + +

11)  (i) Evaluate (‘mZ kmV H$s{OE)

  e dz dy dxx y z

x yxa

000

+ +

+

###

 (ii) Find the area of a loop of the curve sinr a 3i=

  dH«$ sinr a 3i=  Ho$ EH$ byn H$m joÌ’$b kmV H$s{OE&
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12)  (i) Find the surface area and volume of the solid generated by 
revolution of the curve cardioid ( )cosr a 1 i= +   about the 
initial line.

  öX¶m‘ ( )cosr a 1 i= +  go O{ZV R>mog AmH¥${V H$m n¥ð>r¶ 
joÌ’$b Am¡a Am¶VZ kmV H$s{OE O~ ¶h Amapä‘H$ aoIm Ho$ n[aV… 
n[aH«$‘U H$aVm hmo&

 (ii) Find whether the following series is convergent or divergent :
  kmV H$s{OE {H$ {ZåZ{b{IV loUr A{^gmar h¡ ¶m Angmar h¡ …

  
! ! !

x
x x x
2
2

3
3

4
42 2 3 3 4 4

+ + + +  

13)  (i) Prove that ({gÕ H$s{OE)

  a) 
( )
( )

sin sine x bx dx
a b
n

n/
ax n

n
1

2 2 2 i=
+

3
- -

0
#

  b) 
( )
( )

cos cose x bx dx
a b
n

n/
ax n

n
1

2 2 2 i=
+

3
- -

0
#

  Where (Ohm±) tan b
a

1i = - ^ h

 (ii) Expand the polynomial ( )f x x x x2 7 13 2= + + -   in power 
of (x–2).

  ( )f x x x x2 7 13 2= + + -   H$m (x–2) H$s KmVm| ‘| àgma H$amo&


