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Note :  The Question Paper is divided into three sections A, B and 

C. Use of calculators is allowed in this paper.

ZmoQ> :  ¶h àíZnÌ "A' "~' VWm "g' VrZ IÊS>m| ‘| {d^m{OV h¡& Bg 

àíZnÌ ‘| Ho$bHw$boQ>a Ho$ Cn¶moJ H$s AZw‘{V h¡&

   Section - A 6 x 1 = 6

Note :  Section ‘A’ contain 06 very short answer type questions. 

Examinees have to attempt all questions. Each question is of 01 

marks and maximum word limit is 30 words.

(IÊS> - A)

A{V bKw CÎma dmbo àíZ (A{Zdm¶©)

ZmoQ> :  IÊS> "A' ‘| N>h (06) A{VbKwCËVamË‘H$ àíZ h¢, narjm{W©¶m| 

H$mo g^r àíZmo H$mo hb H$aZm h¢& àË¶oH$ àíZ Ho$ 1 A§H$ h¡ Am¡a 

A{YH$V‘ eãX gr‘m 30 eãX h¢&

712

MT - 06 / 800 / 6  (1) (P.T.O.)



712

MT - 06 / 800 / 6  (2) (Contd.)

1) (i) Prove that ({gÕ H$s{OE) y ym
n

m
n m

∆d =
-

 (ii) If sin cosr t i t j t k= + +t t t , find dt
d r

2

2

  ¶{X sin cosr t i t j t k= + +t t t  Vmo dt
d r

2

2
 H$m ‘mZ ~VmB¶o&

 (iii) Define the vector differential operator d .

  g{Xe AdH$b g§H$maH$ d  H$mo n[a^m{fV H$s{OE&

 (iv) Find divergence of a constant vector a

  EH$ AMa g{Xe a  H$m AngaU kmV H$s{O¶o&

 (v) Write the value of e x3∆

  e x3∆  H$m ‘mZ {b{I¶o&

 (vi) Write the relation between E and σ

  g§H$maH$ E Ed§ σ ‘| gå~ÝY {b{I¶o&

   Section - B 4 x 8 = 32
(Short Answer 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. Examines have to delimit each answer in maximum 

200 words.
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(IÊS> - ~)

(bKwCÎma dmbo àíZ)

ZmoQ> :  IÊS> "~' ‘| AmR> bKw CÎma àH$ma Ho$ àíZ h¢, narjm{W©¶m| H$mo {H$Ýhr 
^r Mma (04) gdmbm| Ho$ Odm~ XoZo h¢& àË¶oH$ àíZ 08 A§H$m| H$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$s{OE {H$) … 

 ( )sin sin sinax b ah ax b n ah2 2 2 2
n

n π∆ + = + + +` `j j8 B

3) Prove that ({gÕ H$s{OE {H$) … ( )x x nh
1( )

( )
n

n=
+

-

4) Use Bessel’s formula find the value of y at x = 3.75 from the following 

table.

 ~ogb gyÌÛmam {ZåZ gmaUr H$s ghm¶Vm go x = 3.75 na y H$m ‘mZ kmV 

H$s{OE& 

x 2.5 3 3.5 4.0 4.5 5.0
y 24145 22043 20225 18644 17262 16047

5)  By means of Newton’s divided difference formula find the value of 

( )f x at x 2=  from the following table.

 {ZåZ gmaUr ‘| {X¶o JE ‘mZm| H$s ghm¶Vm go Ý¶yQ>Z {d^m{OV A§Va gyÌ 

Ho$ à¶moJ Ûmam x 2=  na ( )f x H$m ‘mZ kmV H$s{OE&

x 0 1 8
( )f x 8 68 123
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6) Use synthetic division to solve

 ( ) . .f x x x x1 001 0 9999 03 2= - - + =

 in the neighborhood of x 1=

 g§{ûcîQ> ^mJ Ho$ à¶moJ go x 1=  Ho$ g‘rß¶ ‘o {ZåZ g‘rH$aU 

 ( ) . .f x x x x1 001 0 9999 03 2= - - + =  H$m hb kmV H$s{OE&

7)  Solve by using Jacobi’s interaction method.

 O¡H$mo~r nwZamd¥{V {d{Y H$mo Cn¶moJ H$aVo hþE hb H$s{O¶o&

 x y z10 2 9+ + =

 2x y z2 0 2 44+ - =-

 2x y z3 10 22- + + =

8) If a  and b are constant vectors then prove that

 ¶{X a  Am¡a b AMa g{Xe hmo Vmo {gÕ H$s{OE {H$ :

 div r a r r a2# # $=-^ ^h h6 @

9) If dx
da c a#=  and dx

d c bb #= then prove that :

 ¶{X dx
da c a#=  VWm dx

d c bb #=  hmo Vmo {gÕ H$s{O¶o :

 dx
d a b c a b# # #=^ ^h h
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   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)
(XrK© CÎma dmbo àíZ)

ZmoQ> :  IÊS> "g' ‘| 4> {Z~ÝYmË‘H$ àíZ h¢& narjm{W©¶m| H$mo {H$Ýhr ^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) Verify Stoke’s theorem for yi xzj yz kF 3 2= - +t t t  over the region 

bounded by ,x y z z 22 2 2+ = =

 g{Xe yi xzj yz kF 3 2= - +t t t Ho$ {bE ,x y z z 22 2 2+ = =  go n[a~Õ 

joÌ ‘| ñQ>mo³g à‘o¶ H$m gË¶mnZ H$s{O¶o&

11) (i) Prove that ({gÕ H$s{OE {H$) …

  ( 2)a r r n r a nr r a rCurl n n n 2# $= + - -^ ^h h6 @

 (ii)  Using modified Euler’s method taking .h 0 2=  in the interval , 

.x0 0 6# #  solve the following differential equation 

  dx
dy

x y= +  where y = 1 and x = 0

   Am¶ba H$s An[ad{V©V {d{Y Ûmam .h 0 2=  boVo hþE A§Vamb 

.x0 0 6# #  ‘| {ZåZ AdH$b g‘rH$aU hb H$s{OE&

  dx
dy

x y= +  Ohm± y = 1 Am¡a x = 0
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12) (i) Using Simpson’s rule prove that

  {gångZ {Z¶‘ H$s ghm¶Vm {gÕ H$s{OE {H$

  .logx
dx 7 1 9587

e
1

7

= =w

 (ii) Use Lagrange’s inverse interpolation formula to find y at 

 x = 13.6 from given table

   à{Vbmo‘ AÝVd}eZ Ho$ bmJ«§O gyÌ H$m Cn¶moJ H$aVo hþE x = 13.6 na 

y H$m ‘mZ kmV H$s{O¶o& 

x 30 35 40 45 50

y 15.9 14.9 14.1 13.3 12.5

13) From the following data given find dx
dy

 & dx
d y

2

2

 at .x 7 5= and 

.x 7 48= .

 {ZåZ Am±H$‹S>mo go .x 7 5=  VWm .x 7 48=  Ho$ {bE dx
dy

 VWm dx
d y

2

2

 H$m ‘mZ 

kmV H$s{O¶o&


