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Calculus and Differential Equations

Paper - MT-02
Time : 3 Hours ] [ Max. Marks :- 47

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

{ZX}e : àý nÌ VrZ IÊS>m| E, ~r, Am¡a gr ‘| {d^m{OV h¡& IÊS> "E' ‘| gmV 
(07) A{VbKwCÎmamË‘H$ àý h¢, narjm{W©¶m| H$mo g^r àýmo H$mo hb 
H$aZm h¢& àË¶oH$ àý Ho$ 01 A§H$ h¡ Am¡a A{YH$V‘ eãX gr‘m Vrg 
eãX h¢&
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1) (i) Write the formula of coordinates of centre of curvature for 
Cartesian curve.

  H$mVu¶ dH«$ Ho$ dH«$Vm Ho$ÝÐ Ho$ {ZX}Zm§H$ H$m gyÌ {b{I¶o&

	 (ii)	 Find	first	order	partial	derivative	with	respect	to	y of the function 
u = eaxyz.

  ’$bZ u = eaxyz Ho$ y Ho$ gmnoj àW‘ Am§{eH$ AdH$bO kmV 
H$s{OE&

 (iii) Write the nth term of the following series:
  {ZåZ loUr H$m nth dm± nX {b{IE&

  
. . . . . .

.....
1 2 3
1

2 3 4
3

2 4 5
5+ + +

 (iv) What is the order and degree of the following differential 
equation?

  {ZåZ AdH$b g‘rH$aU H$s H$mo{Q> Am¡a KmV ³¶m h¡?

  x
dx
dy

x
dx
dy

y3 0
3

2+ - =c cm m

 (v)	 Write	the	formula	of	rectification	for	parametric	equations.
  àmM{bH$ g‘rH$aUm| Ho$ {bE MmnH$bZ H$m gyÌ {b{IE&

 (vi) Write the relation between beta and gamma function.
  ~rQ>m d Jm‘m ’$bZ ‘| gå~ÝY {b{IE&

  sec sec tan
dx
dy

y x x x2 2+ =

 (vii) Write the formula of Rabbe’s test.
  am~o narjU H$m gyÌ {b{IE&
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 Section - B 4 × 5 = 20
(Short Answer Questions)

Note: Section ‘B’ contain Eight Short Answer Type Questions. 
Examinees have to answer any four (04) questions. Each 
question is of 05 marks. Examinees have to delimit each answer 
in maximum 200 words.

(IÊS> - ~)
(bKw CÎmar¶ àíZ)

{ZX}e : IÊS> "~r' ‘| AmR> bKw CÎma àH$ma Ho$ àý h¢, narjm{W©¶m| H$mo 
H$sÝhr ̂ r Mma (04) gdmbm| Ho$ Odm~ XoZm h¢& àË¶oH$ àý 05 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 remainder term of Lagrange’s and Cauchy form after expansion 

 to n terms of function 
( )x1

1
+

 .

 ’$bZ 
( )x1

1
+

  Ho$ àgma ‘| n nXm| Ho$ nümV² bmJ«m§O VWm H$moer eof nX 

 àmßV H$s{OE&

3) Find pedal equation of curve ( )y a x a42= +

 dH«$ ( )y a x a42= +  H$m n{XH$ g‘rH$aU kmV H$s{O¶o&

4) The width of a long rectangular paper is 1 meter. One corner of it was 
folded enough to reach another core of the paper. Find the minimum 
length of this type of sewage.

 EH$ bå~o Am¶VmH$ma H$mJO H$s Mm¡‹S>mB© 1 ‘rQ>a h¡& BgHo$ EH$ H$moZo H$mo 
BVZm ‘mo‹S>m J¶m {H$ dh H$mJO Ho$ 1 H$moa VH$ nhþ±M Om¶o& Bg àH$ma ~ZZo 
dmbo {gbdQ> H$s Ý¶yZV‘ bå~mB© kmV H$s{O¶o&



237

MT-02 / 1500 / 5  (4) (Contd.)

5) Find asymptotes of following curve:-
 {ZåZ dH«$ Ho$ AZÝVñneu kmV H$s{OE…-

  x3 + 2x2y – xy2 – 2y3 + xy – y2 = 1

6) Find the envelope of the circles that are drawn by assuming the polar 
lines of the curve cosr a nn n i=  to be diameters.

 CZ d¥Îmm| H$m AÝdmbmon kmV H$s{O¶o Omo dH«$ cosr a nn n i=  H$s Yw«dmÝVa 
aoImAm| H$mo ì¶mg ‘mZH$a ItMo J¶o h¢&

7) Show that length of curve ( )x a x a y82 2 2 2 2- =  is a 2r

 àX{e©V H$[aE {H$ dH«$ ( )x a x a y82 2 2 2 2- =  H$s bå~mB© a 2r  h¡&

8) Integrate sinr i  over the area above the initial line of the cardioid  

( )cosr a 1 i= + .

 öX¶m^ (H$m{S>©Am°¶S>) ( )cosr a 1 i= +  Ho$ àmapå^H$ aoIm go D$na dmbo 

joÌ na sinr i H$m g‘mH$bZ H$s{OE&

9) Solve (hb H$s{O¶o)…-

 ( ) ( )sin cos
dx
dy

x y x y= + + +
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 Section - C 2 × 10 = 20
(Long Answer Questions)

Note: Section ‘C’ contain 4 Long Answer Type Questions. Examinees 
have to  answer any two (02) questions. Each question is of 10 
marks. Examinees have to delimit each answer in maximum 
500 words.

(IÊS> - g)
(XrK© CÎmar¶ àíZ)

{ZX}e  : IÊS> "gr' ‘| 4 {Z~ÝYmË‘H$ h¢& narjm{W©¶m| H$mo H$sÝhr ^r Xmo (02) 
gdmbm| Ho$ Odm~ XoZm h¢& àË¶oH$ àý 10 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) Derive formula of radius of curvature at any point of curve in (i) 
Polar equation (ii) Pedal equation.

 dH«$ Ho$ {H$gr q~Xþ na dH«$Vm {ÌÁ¶m Ho$ gyÌ H$mo (i) Y«wdr¶ g‘rH$aU (ii) 
n{XH$ g‘rH$aU Ho$ {bE ì¶wËnÝZ H$s{O¶o&

11) (i) if  ( )logu x y z xyz33 3 3= + + -  then prove that

  ¶{X ( )logu x y z xyz33 3 3= + + -  Vmo {gÕ H$s{O¶o {H$

  
( )x y z

u
x y z

92

22
2

2
2

2
2+ + =-

+ +
c m

 (ii) Verify Euler’s theorem for function ( , )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$ {b¶o Am¶ba Ho$ à‘o¶ H$m 

  gË¶mnZ H$s{O¶o &
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12) Trace the curve (dH«$ H$m AZwaoIU H$s{OE)…-

 (i) x y axy33 3+ =

 (ii) cosr a 22 2 i=

13) (i)  Find the volume of reel generated by revolving cycloid 
( ), ( )sin cosx a y a 1i i i= + = -  about tangent at vertex.

   gmB³bm°BS> ( ), ( )sin cosx a y a 1i i i= + = -  H$mo erf© na ñne© 
aoIm Ho$ gmnoj Kw‘mZo go ~Zr arb H$m Am¶VZ kmV H$s{OE&

 (ii) Prove that ({gÕ H$s{O¶o {H$)…-

  ( , )
.

m n
m n

m n
b =

+


