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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. Write answer as per the given instructions. Use of  
non-programmable scientific  calculator is allowed in this paper.

{ZX}e : ¶h àíZ nÌ "A', "~' Am¡a "g' VrZ IÊS>m| ‘| {d^m{OV h¡& 
àË¶oH$ IÊS> Ho$ {ZX}emZwgma àíZm| Ho$ CÎma Xr{OE& 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 Type 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 bKwCÎmamË‘H$ àíZ)

{ZX}e : IÊS> "A' ‘| gmV (07) A{VbKwCÎmamË‘H$ n«íZ h¢, narjm{W©¶m| H$mo 
g^r àíZm| H$mo hb H$aZm h¢& àË¶oH$ àíZ H$mo 01 A§H$ h¡ Am¡a A{YH$V‘ 
eãX gr‘m Vrg eãX h¢&
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1) (i) Write logarithmic ratio test for convergence of a series.

  {H$gr loUr Ho$ A{^gaU Ho$ {bE bKwJUH$s¶ AZwnmV narjU {b{IE&

 (ii) Write Taylor's theorem with Lagrange's form of reminder.

  bmJ«m§O ê$n H$m eof dmbm Q>oba à‘o¶ {b{IE&

 (iii) Write polar formula of derivative of length of arc.

  Mmn H$s b§~mB© Ho$ AdH$bO H$m Y«wdr¶ gyÌ {b{IE&

 (iv) Write radius of curvature in pedal equation.

  n{XH$ g‘rH$aU ‘| dH«$Vm {ÌÁ¶m Ho$ {bE gyÌ {b{IE&

	 (v)	 Define	node

  Zmo‹S> H$mo n[a^m{fV H$s{OE&

	 (vi)	 Define	envelope	of	family	of	curve.

  dH«$ Hw$b Ho$ {bE AÝdmbmon H$mo n[a^m{fV H$s{OE&

 (vii) Find he value of 1
2

-  .

  1
2

-  H$m ‘mZ kmV H$s{OE&

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

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> - "~'
(bKwCÎmamË‘H$ àíZ)

{ZX}e : IÊS> "~' ‘| AmR> bKwCÎma àH$ma Ho$ n«íZ h¢, narjm{W©¶m| H$mo {H$Ýhr 
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^r Mma (04) gdmbm| Ho$ Odm~ XoZm h¢& àË¶oH$ àíZ 08 A§H$ H$m 
h¡& n[ajm{W©¶m| H$mo A{YH$V‘ 200 eãXm| ‘| àË¶oH$ Odm~ n[agr{‘V 
H$aZo h¡&

2) Check the convergence of series 
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` `j j; E/  Ho$ A{^gaU H$s Om§M H$s{OE&

3) Prove that term i  used in Lagrange's form of reminder after n terms

 in Taylor's series expansion of f (x) in interval [a, a + h] tends to 
n 1
1
+

 as ,h 0"  given ( )f xn 1+   is continuous on 'a' and ( ) .f a 0n 1 !+

 {gÕ H$s{OE {H$ Q>oba à‘o¶ Ûmam ’$bZ f H$mo A§Vamb [a, a + h] ‘| {dñVma
 H$aZo na n nXm| Ho$ ~mX bmJ«m§O ê$n Ho$ eof nX ‘| à¶w³V i H$s 

 gr‘m 
n 1
1
+

 H$mo AJ«ga hmoVr h¡ O¡go-O¡go ,h 0"  O~{H$ ( )f xn 1+  

 a na g§VV h¡ d  ( ) .f a 0n 1 !+

4) Prove that pedal equation of curve ,cos sinx a t y a t3 3= =  is 

.r a p32 2 2= -

 {gÕ H$s{OE {H$ dH«$ ,cos sinx a t y a t3 3= =  H$m n{XH$ g‘rH$aU  
3r a p2 2 2= -  hmoJm&

5) Find radius of curvature and centre of curvature for the curve 

y x x x2 13 2= + + +  at point (0, 1).

 dH«$ y x x x2 13 2= + + +  Ho$ {~ÝXþ (0, 1) na dH«$Vm {ÌÁ¶m d dH«$Vm 
Ho$ÝÐ kmV H$s{OE&
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6) Find Asymptotes to the curve 

 {ZåZ dH«$ H$s AZ§V ñn{e©¶m| H$mo kmV H$s{OE-
 x x y xy y xy y2 2 13 2 2 3 2+ - - + - =

7) Prove that envelope of family of curve touch each member of family 

of curve.

 {gÕ H$s{OE {H$ AÝdmbmon, dH«$ Hw$b Ho$ àË¶oH$ gXñ¶ H$mo ñne© H$aVm h¡&

8) Change the order of integration.

 {ZåZ g‘mH$b ‘| g‘mH$bZ H$m H«$‘ n[ad{V©V H$s{OE-

 ( , )f x y dxdy
/x a

axa

4

2

0

4

2

##

9) Solve - (hb H$s{OE-) :
 ( ) ( )x y xy dx x x y dy2 3 02 2 3 2- - - =

 Section - C 2 × 14 = 28
(Long Answer Type Questions)

Note: Section 'C' contain Four 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'
(bKwCÎmamË‘H$ àíZ)

{ZX}e : IÊS> "g' ‘| 4 {Z~ÝYmË‘H$ n«íZ 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¢& 
n[ajm{W©¶m| H$mo A{YH$V‘ 500 eãXm| ‘| àË¶oH$ Odm~ n[agr{‘V 
H$aZo h¡&
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10) (i) Prove that -  ({gÕ H$s{OE)
  ( , ) ( , ) ( , )m n m n m n1 1b b b+ + + =

 (ii) Verify Euler's theorem for

  ( , )f x y
x y

x y
/ /

/ /

1 5 1 5

1 4 1 4

=
+

+

   ’$bZ ( , )f x y
x y

x y
/ /

/ /

1 5 1 5

1 4 1 4

=
+

+
 Ho$ {bE Am¶ba à‘o¶ H$m gË¶mnZ

  H$s{OE&
11) (i)  Find a point within the triangle such that sum of square of it's 

angular distance from all three vertices is minimum.

   {Ì^wO Ho$ A§Xa EH$ Eogm {~ÝXþ kmV H$s{OE {OgH$s VrZm| erfm] go 
H$moUr¶ Xÿ[a¶m| Ho$ dJm] H$m ¶moJ’$b Ý¶yZV‘ hm|&

 (ii) Find the value of Integral x y z dxdydzl m n1 1 1- - -###  where

  , ,x y z 0$  and 
a
x

b
y

c
z

1
p q r

#+ +` ` `j j j

  g‘mH$b x y z dxdydzl m n1 1 1- - -###  H$m ‘mZ kmV H$s{OE O~{H$

  , ,x y z 0$   d  
a
x

b
y

c
z

1
p q r

#+ +` ` `j j j

12) (i) Trace the curve x y axy33 3+ =

  dH«$  x y axy33 3+ =  H$m AZwaoIZ H$s{OE&

 (ii) Find instrinsic equation of astroid x y a/ / /2 3 2 3 2 3+ =  when s is 

measured from cusp on x-axis.

  EñQ´>m¶‹S> x y a/ / /2 3 2 3 2 3+ =  H$m Z¡O g‘rH$aU kmV H$s{OE
  O~{H$ s, x - Aj na H$ñn go Zmnm J¶m h¢&
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13) (i)  Find the volume of reel generated when cycloid 

( ),sinx a i i= +  (1 )cosy a i= -  is revolving about 

tangent at vertex.

   gmB³bm°B‹S> ( ),sinx a i i= +  (1 )cosy a i= -  H$mo erf©
na ñne© aoIm Ho$ gmnoj Kw‘mZo na ~Zr arb H$m Am¶VZ kmV H$s{OE&

 (ii) Find area of one loop of curve ( )a x y a y42 2 2 2 2= -

  dH«$ ( )a x y a y42 2 2 2 2= -  Ho$ EH$ byn H$m joÌ’$b kmV H$s{OE&


